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GRINDING MACHINES AND 
PROCESSES.—No. I. 


By JosepH Horner. 


THat a great development is going on in the 
practice of precision grinding in engineers’ work- 
shops is evident even to a casual observer. One 
needs not to have a long memory to note the change 
which has passed over practice in this respect. In 
the course of but a few years, grinding has been 
taking the place of the cutting tools in many opera- 
tions. It is a single but significant feature in that 
trend of present-day practice which includes so 
much that is novel and startling, by comparison 
with the practice of ten or twenty years ago. True, 
the precision grinding machines in their essential 
types are not very recent, but the general extension 
of their use is. Tool-grinding machines also, which 
are in many instances of a high degree of precision, 
are rather old, but their extended employment is 
on the increase. And with regard to both types 
there is the important fact that improvements and 
developments have produced what are practically 
new machines, in recent years, by comparison with 
their more crude prototypes. The net result is that 
the grinding department of the modern factory is 
now something entirely distinct from the machine- 
shop and turnery, instead of being, as of old, a 
small and subsidiary adjunct of the same. Much 
work that was formerly shaped with cutting tools 
is now produced more economically and accurately 
by grinding. Much that was formerly finished by 
grinding is also similarly treated, but under im- 
proved conditions and with greater precision. And 
the practice has also reacted on the other depart- 
ments of the factory—as in the foundry and 
smithy—in the reduction of the allowances neces- 
sary for tooling, which again are readily rendered 
uniform, even though very small in amount, in the 
work turned out by the moulding machines of the 
foundry, and the dies of the smithy. Neither does 
the presence of scale matter in the same degree 
that it does when it has to be removed by cutting 
tools, and therefore extra allowances necessary to 
get below the skin are not required, or else pickling 
can be dispensed with. 

The growth of the practice of milling has reacted 
beneficially on some types of precision grinding 
machines, due to the fact that a very fine degree 
of accuracy is essential if the teeth of the milling 
cutters are each to perform their fair share of duty, 
and produce true surfaces, free from markings. 

Grinding machines naturally range themselves 
under two heads—the universal and the special. 
An evolution very similar to that which has been 
witnessed in the gear-cutters and milling machines 
is traceable in these. In the early forms, ma- 
chines were devised so as to be capable of per- 
forming every conceivable operation in grind- 
ing. Now, though such machines fill a very useful 
place in many shops, doing work of a general cha- 
racter, and especially for tool-grinding, yet it is 
seen that, as engineers’ products become more highly 
specialised, many grinding operations can be per- 





formed more economically on machines which are 
designed to perform a very limited number of opera- 
tions only. Hence the special grinders have much 
increased latterly. Truly we have travelled a long 
way from the emery wheels of the older shops. 

Another practice which has been very favourable 
to the development of grinding machines is that 
of hardening parts. When firms are poorly equipped 
with grinders, many bearing necks, spindles, pins, 
&c., which should be hard, are left soft as turned 
in the lathe, and finished with the file and emery. 
But purchasers are exacting now in respect of the 
proper hardening of vital parts which are subject 
to much wear, and such parts cannot be fitted 
otherwise than by grinding. Hardening inevitably 
results in some distortion, which, if corrected at all, 
must be corrected by the emery wheel. 

One of the highest adaptations of the emery wheel 
is that to the grinding of spirally-grooved cutters, 
which is performed with precision as absolute as 
the cutting of the teeth is done in the first place, 
and by similar means. Within the recollection of 
most, the idea of fitting index plates and change 
wheels to emery grinders would have appeared 
almost ridiculous, and too great a refinement to 
introduce into grinding. The beautiful attach- 
ments by which cutters are now presented, and 
secured at suitable angles to the wheel, are studies 
in ingenuity. The workmanship put into high- 
class grinders is second to none employed in the 
construction of machine tools, and it is superior to 
most. 

As in other classes of machine tools, so, too, in 
grinders, there are great differences in the degrees 
of accuracy attainable. In some work a hundredth 
of an inch is quite accurate enough ; in others a 
thousandth would be too coarse. It is as great a 
mistake to purchase a high-class machine for coarse 
work as it would be to employ expensive vernier 
calipers for common measurements. Machines are 
therefore constructed in various grades, suitable for 
comparatively rough work, or for precision measure- 
ments, easily determinable beforehand within some 
fractions of a thousandth of an inch. 

It is a curious fact that the lathe, planer, shaper, 
and milling machines are now largely preparatory, 
and subservient to the work of the grinders. It is 
well understood that no work as it leaves these 
machines is perfectly accurate, using the term in its 
shop meaning, and that the fine dimensions de- 
manded in high-speed mechanisms are unattainable 
excepting by corrections following the work of the 
machines of the cutting-tool types. The emery- 
wheels supply the place of corrections otherwise 
effected by hand-work on unhardened surfaces, 
while on hardened surfaces they produce results 
which are in some cases otherwise performed by 
the mutual grinding of cylindrical or conical surfaces. 
The two economies, therefore, due to increased 
accuracy and time saved, result from the use of 
grinding machines. . And the labour saved is skilled 
labour, while low-priced labour may in many cases 
be employed to operate the = machinery. 

As the demands for high-class fits of hardened 


surfaces have becomé more exacting, the construc- 





tion of machines has been progressively improved, 
so that it is now practicable to manufacture gauges 
within a fifty-thousandth part of an inch. 

Nor is it only to the demand for mutual fitting 
of spindles and bearings, and of sliding faces 
and edges, that the development of modern grind- 
ing machines is indebted. The art of exact measure- 
ment by contact is dependent on the precision 
attainable in the grinding machine. The divisions 
on rules can be marked out by dividing machines, 
but there is no method of producing cylindrical 
gauges, or straight edges, or test-angles of 60 deg., 
or parallel jaws, or anything of that kind suitable 
for the requirements of machinists and instrument 
makers, except by grinding, so that these measur- 
ing instruments are both a cause and a result of the 
growth of precision machinery ; and the firms who 
have attained the highest reputation in the manu- 
facture of these instruments are in several instances 
also those who have achieved an equally high re- 
putation in the construction of grinding machinery. 

In the course of these developments the old dodge 
of rigging up a wheel on a lathe has been passing 
into the limbo of obsolete methods. The only ex- 
ceptions to this are now found in a few very high- 
class precision lathes, such as those made by a few 
well-known firms at home and abroad, chiefly for 
the use of amateurs, electricians, instrument makers, 
watch-makers, tool-makers, &c. The mandrels and 
slides of ordinary lathes are not sufficiently long, 
or suitably proportioned for the high speeds of 
grinding, while the rigging up of a common lathe 
overhead drive to the wheel is rather a makeshift. 
Neither is there any suitable protection to the 
slides and bearings of lathes to fit them for grinding. 
Hence the grinding machines have become a highly 
differentiated class, just as have the milling ma- 
chines and gear cutters, the operations done on 
which were also at one time performed on lathe and 
planer. 

Simultaneously with the growth of the machines, 
the emery wheels have been vastly improved in 
their composition, besides being produced in an 
ever -increasingly wide range of grade and form. 
Plain discs, however, predominate, because of the 
facility which they afford for traversing. The 
two characteristics which determine the utility of 
a wheel for a given duty are its degree of coarse- 
ness or fineness, and its degree of hardness or 
softness. The size of the grains determines the 
degree of fineness or coarseness of the wheel ; the 
nature of the binding material determines its degree 
of hardness or softness. The latter is termed the 
‘* grade” of the wheel, and is of most importance 
in making a selection. A wheel from which the 
particles are readily broken in service is soft ; one 
in which they are retained longer is hard. It is, 
of course, desirable to retain the wearing qualities 
of a wheel as long as possible, provided that 
does not interfere with its efficient duty. If 
a wheel of too hard a quality is used on a given 

iece of work, the particles will not become 
Cckela away when they have done their work, 
but will, though dulled, be retained too long 
in their matrix, and then the wheel will become 
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glazed or choked. In other words, the softness of | wheels are less liable to produce changes of tem- 
a wheel denotes the degree of facility with which | 
the emery grains are loosened as they become 
dulled, so allowing fresh grains to come into ser- | 
But degrees of fineness and hardness are 
closely related. Thus a fine-graded wheel can be 
The ideal wheel is 
that in which the grains are retained as long as is 
When they | 
become dulled they should not be retained by the | 
If still | 


vice. 
softer than a coarse wheel. 
consistent with service, but no longer. 


cementing material, but beeome displaced. 


held in bondage after their sharpness has been 
On the contrary, | 
if they become displaced too rapidly, the wheel | 
loses wearing capacity, and is reduced in diameter 
too quickly, and this prevents the attainment of 


lost, the surface becomes glazed. 


accurate results in precision work. 
Numerous are the 


ceptible degrees into another. 


for degrees of coarseness and fineness. 


In the wheels made by the Norton Emery Wheel 
Company the grades run through every letter of the 
The principal ones ure these: A, ex- 
tremely soft; E, soft; I, medium soft; M, medium; | 


alphabet. 


(, medium hard; U, hard; Y and Z, extremely.| 
Intermediate letters indicate the relations.of | 
the wheels so designated to those which are nearest | 
thereto. Thus C would be midway in grade between 

A and E; R would indicate a quality a shade harder | 


hard. 


than Q ; T one slightly softer than U ; and so on. 


The numbers of emery wheels, which indicate 
their degree of coarseness or fineness, range from 
16 to 150, the higher numbers being the finer. No 
number is adapted for all kinds of work, but the | 
most generally useful range from about 30 to 60. | 
The numbers are derived from the sizes of grains 
into which the emery is crushed, which range from 6 
to 220, and which denote the numbers of wires to the 
inch of the mesh through which the grains of emery 

The extremes are not used in making 
The Norton Company employ the follow- 
ing: Nos. 16, 20, 30, 36, 46, 60, 70, 80, 90, 100, 
This firm supplies a Table as an 
approximate guide to the wheels which are suitable 
for different materials ; from which the appended 


will pass. 
wheels. 


120, and 150. 


extract is taken ; 
Number of Grade Letters, 


. Emery, or or Degrees 
Class of Work. Degrees of oF 
Coarseness. Hardness. 
Large iron and steel cast- 
ings ae xe is SB Sn BO P toQ 
Small iron and steel cast- 
ings ie - 20 ,, 36 03P 
Chilled iron castings 1 ee Eh 
Wrought iron we ee R, @ 
Brass and bronze castings 20 ,, 30 0. FP 
Lathe and planer tools ... 30 ,, 46 ee 
Small tools ... 5 46 ,, 100 RE 4 
Twist drills... ts: ee eo ac’. 
Reamers, taps, milling 
cutters, &c. 46 ,, 60 H,, K 


Speaking generally, hard and coarse graded 
wheels are only suitable for the rougher class of 
work. Hard wheels of fine grain are adapted for 
grinding soft metals, as cast iron and brass ; soft 
wheels of fine grain for cutters where great accu- 
racy is required. Soft wheels of medium grade 
cut freely on broad surfaces of iron or steel, and 
brass. The harder the material, the coarser should 
the grade of the wheel be when taking a finishing 
traverse. Thus steel requires a coarser wheel than 
copper. For very fine finish, narrow wheels of 
fine grade are used, but the same result can be 


obtained with coarser wheels, traversed slowly, | 


and cutting but slightly. Since a coarse wheel will 


grind faster than a fine one, it should therefore | 
Economy is pro- | 
perly studied by roughing down a large number of | 


be used for roughing down. 


similar parts first, and then finishing them with a 
finer wheel, changed in the same machine, or in a 
machine adjacent. 

To these questions of degrees of coarseness and 


of hardness, the speeds of the work and of the! 


wheel have to be correlated, and also the width of 


the wheel and the use of, or non-employment of, | 


water. On each of these matters much might be 
said, but, like the shapes, speeds, and feeds. of 
cutting tools, no exact rules are possible, experi- 
ence in any given case being the sole and safe 
guide. The following are, however, rules of general 
application : 

Soft wheels are better than hard for most pur- 
poses. Coarse wheels are used on 


grades in which emery) 
wheels are produced, passing by almost imper- | 
They are denoted | 
by letters of the alphabet, numbers being reserved | 


hardened | 
materials, and fine wheels for soft materials. Soft | And the reason why water is used, especially in 


soft, than a narrow one. 


wheel is that at which it removes material 


Fig.2. 
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‘largest quantity, with least injury to itself. A 
|wheel is injured by too rapid abrasion, or by 
glazing. A wheel may glaze “ being too fine or 
too hard, or by being run too fast, or by being fed | 
too hard. Time must be given for the particles of | 
emery to cut, and no undue pressure must be | 
exercised. Severe pressure is fatal to accurate 
grinding, because it causes a rise in the temperature ; | 


| and when the work is being ground between centres, 


a rise of temperature which is so slight as to be un- 
appreciable to the touch is sufficient to spring the 
work and curve it lengthwise, and make it elliptical 
in cross-section in parts lying away from the ends. 


perature in the work than hard ones are. But the 
width affects results, so that a narrower wheel 
requires to be made of harder substance than a 
wide one. But it is more economical to use a wheel 
as wide as the circumstances will permit of, and 


The ready graduation of the speeds of wheels is 
an important feature in a well-designed machine, } : 
in order to correlate the speeds to the diameters or on it ; so that it is most economical to use a wide 
areas of work, and of the characteristics of the 
| wheels used. The proper speed at which to runa 
in 






















|two materials in one wheel. 
| this is the sectional wheel, built up of radial seg- 


| of its production. 


'work which is revolved between centres, is to pre- 
'vent a rise in temperature from taking place. A 
wider wheel can be used in wet than in dry 

inding, and the wheel is less liable to chatter. 
' When grinding dry, chattering is prevented by the 
use of narrow wheels. 

Another matter that is affected by the width of 
wheel is the amount of feed that can be taken, be- 
cause the narrower the wheel, the less feed can be put 


soft wheel with a coarse feed, than a narrow hard 
wheel with a fine feed. This is most evident when 
grinding long spindles, in traversing over which 
the wheel loses some of its particles, and becomes 
reduced in diameter, with the result that the dia- 
meter would vary from end to end. In such a case 
|a wide wheel of large diameter should be used of a 
| medium or rather hard grade, to delay the abrasion 
of the particles of emery as long as possible. The 
| speed of the wheel is reduced, so that its diameter 
is retained nearly intact until the traverse is com- 
plete. Ifa soft wheel wears away too rapidly, the 
wear may be delayed by running it faster. Cor- 
| versely, if a wheel glazes, it can be run slower with 
| advantage. 
| The longer a wheel is run under unsuitable 
' conditions, the worse will be the results, since the 
increased pressure rendered necessary aggravates 
them. It is like cutting with dull tools: the longer 
| re-sharpening is delayed, the less efficient do they 
| become. So grinding with glazed or dull wheels 
| increases the temperature, and with it the dis- 
tortion of the work. From this point of view 
|also the speed of the work is regulated in rela- 
tion to the wheel ; to delay the abrasion of the 
wheel, or the tearing out of its particles of emery 
| before they have lost their edges by legitimate 
service. 

Many wheels are made of emery alone, and occa- 
sionally more than one grade is combined in the 
same wheel. Sometimes emery and corundum are 
mixed in the same wheel. Corundum is used in 
the practice of Messrs. Brown and Sharpe for all 
internal grinding. Wheels are prepared by various 
patented processes, the object in which is to afford 
sufficient resistance to centrifugal forces at high 
speeds to insure free cutting, and to permit of the 
use of water in grinding. In the older processes 
wheels were cemented with india-rubber, glue, shel- 
lac, and other materials which were not safe, and 
were, moreover, sticky. Silicious bonds are now em- 
ployed, rendered liquid at a high temperature, and 
which do not clog the work of the emery. These 
processes are designated by the comprehensive 
term ‘‘ vitrified ”—being conducted at a high tem- 
perature, and properly without pressure. In vitri- 
fied wheels the cementing material used contracts 
slightly during cooling, leaving small porous spaces, 


, through which the water passes. Degrees of hard- 


ness are controlled by the flux used in the mixture 
for each grade of wheel. 

Corundum is harder than emery, but more brittle. 
This difference is taken advantage of in mixing the 
A modification of 


ments, in which the two materials alternate. The 


|idea is that each corundum section wears just 
| enough in advance of the emery section to improve 
| the cutting capacity of the latter, and so prevent 
glazing. 


Carborundum is the latest rival to emery and 
corundum. It is an artificial product, discovered 
by Mr. Acheson in 1891, and is manufactured at 
the Niagara Falls, by power obtained from the 
falls. It is very expensive, by reason of the cost 
A wheel 36 in. in diameter and 
4 in. thick requires an expenditure of energy 
amounting to 1250 horse-power hours. In its 
preparation, coke, sand, sawdust, and salt, in 
proper proportions, are subjected to intense heat 


|1n electrical furnaces during a period of about 24 


hours ; each furnace then yields about 4000 Ib. of 
carborundum, which is infusible, insoluble in water, 
or any acid, nearly as hard as the diamond, and of 
a specific gravity of 3.123. The crystals are next 
Ba apart between rollers, treated with dilute 
sulphuric acid to remove impurities, and graded in 
20 different grades, numbered from 8 to 220, the 
numbers indicating the meshes to the linear inch of 
the screen through which the crystals have passed. 

In making up the wheels, the vitrified bond is 
used, kaolin and feldspar being the binding ma- 
terials employed. Hydraulic pressure is used to 
consolidate the mixture, and the wheels are vitrified 
in kilns during about seven days, after which they 
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are trued up. The reason why hydraulic pressure 
is suitable for carborundum, but not for emery, is 
that the latter is a softer material. 

Carborundum wheels are stated to have a longer 
life than those of emery and corundum. ‘They are! 
lighter, the weight of an emery wheel being about 
28 per cent. greater than one of carborundum 
of equal size. Chemically, the artificial product 
is composed of carbon and silicon in equal atomic | 
proportions, or by weight of 30 parts of carbon to_ 
70 parts of silicon. 

The illustrations, Figs. 1 to 13, give some of the | 
leading shapes in which emery wheels are made. 
They are not numerous, but each shape is manu- | 
factured in a large range of dimensions. The most | 
common form is the disc wheel, Figs. 1 to 7, made 
in many sizes, ranging from 1 in. to 36 in. in dia- 
meter, and from } in. to 4 in. in thickness. These 
are used for surfacing operations of various kinds. 
The smallest disc wheels, Fig. 7, in which thick- 
ness and diameter are nearly equal, are used for 
internal grinding. The bevelled-edge wheels, Fig. 6, 
are employed for grinding milling cutters and for 
shoulders ; the cupped wheels for face work, in- 
cluding the grinding of the teeth of reamers. The 
cylindrical and cupped wheels, Figs. 8, 9, 10, and 
13, possess the advantage that their speed of revo- 
lution need not be changed at all, since their dia- 
meter remains constant, though their faces wear. 
We shall observe the functions of these various 
forms in connection with their special duties. 








THE PANAMA CANAL 
Accorpine to Mr. George 8. Morison, one of the 
most competent judges, ten years would be required 
to complete the Panama Canal if the work were 
undertaken by the United States, two years of the 
period being occupied in preparation, and eight 
years in actual construction. In an address de- 
livered before the Massachusetts Reform Club, Mr. 
Morison laid great stress on the necessity and 
economy of making ample preparation before the 
contracts were given out. Further surveys, sec- 
tions, and borings are needed before accurate 
specifications can be drawn ; and, above all, it is 
necessary to undertake a sanitary crusade in order 
that the workpeople may have a reasonable assurance 
of health. Everyone has heard the tale that a 
man died for each sleeper laid on the Panama 
Railway ; and although it is doubtless exaggerated, 
yet the mortality was fearful. The experience of 
the United States Government in Cuba has shown 
that filth is a far greater danger to health than is 
the ordinary tropical climate, and that with good 
sanitary arrangements a fair standard of public 
health can be maintained in places which have, in 
the past, earned for themselves an ill reputation. 
The amount of sickness among American soldiers in 
Cuba has lately been less than in the United States, 
as the result of the drastic measures of the military 
authorities in cleaning the towns. The principle of 
the Spaniard was to put filth out of sight, and pre- 
tend that it did not exist, although stinks and foul 
gases gave undeniable evidence of its existence, and 
the germs which flourished in it attacked everyone 
they could reach. The consequence was the country 
was a pest-house of yellow fever; now fever has 
practically disappeared. The city of Panama, bad 
as it is, was never so bad as Santiago de Cuba in 
the old days, and there is no reason why it should 
not be-made as healthy as Santiago is now, if the 
filth of 400 years is taken from under the houses 
and dumped into the ocean. Although the isthmus 
has been occupied for four centuries, practically there 
is not a single water-pipe upon it. Colon is built 
on a swamp, and Mr. Morison suggests that the 
best thing would be to burn it down, and build it 
on another site. It is a small, miserable town, and 
the expense would add little to the cost of the 
canal, while the saving in life and health, and 
indirectly in money, would be great. 

Since Mr. Morison gave his address matters 
have advanced greatly in regard to the Panama 
Canal. The United States have definitely deter- 
mined to undertake the work, and all that now 
remains to be obtained is the signature of the 
President and the formal consent of the French 
company to sell their interest for eight million 
sterling. Many persons will be surprised to learn 
that the works on the canal have never been 
allowed to stop entirely, and that, in spite of the 
Sigantic frauds which were perpetrated, there was 
enough faith in financial circles te provide a 
very considerable amount of money to keep the 





|ample preliminary drainage the difficulty could be 





enterprise alive. At the time of the collapse 
in 1889 there had been spent 31,300,300/., of 
which about one-half represented work actually 
done. A receiver was appointed, and obtained an 
extension of the concession from the Columbian 
Government, bringing the date of the completion of 
the works to 1904, which was afterwards extended 
to 1910. In October, 1894, a fresh capital of 
2,600,0001. was raised in cash, and a new company 
took over the works. They started on a more 
methodical plan than had M. de Lesseps. Instead 
of regarding the enterprise as a mere matter of 
digging and dumping, like the Suez Canal, they 
appreciated that it was an engineering scheme of 
great magnitude, and applied themselves to defin- 
ing the conditions and gathering data. A staff of 
150 engineers was employed on surveys, borings, 
and observations of rivers, and a large proportion of 
them were stationed at the Culebra Cut. Years 
ago it was explained in this journal that this 
portion of the work offered one of the great 
difficulties. As fast as the excavation was made 
the sides slid in, so that practically no pro- 
gress was achieved, and there was the prospect 
that the difficulty would grow with the depth. If 
that had proved to be the case, it would have been 
practically impossible to make the canal, as no 
retaining wall could be expected to hold up a 
sliding mountain. The new company catiadioed 
the difficulty by driving a tunnel 1100 ft. in length 
along the axis of the canal at this spot, and by 
sinking shafts at short distances. These showed 
that below the upper loose material was a layer of 
argillaceous schist, and this rested upon solid rock, 
in which the actual canal would be cut. Nearly a 
million sterling was spent on these researches, and 
was undoubtedly well spent. The Empereador Cut 
was another point at which trouble was expected 
from sliding, but investigation showed that with 


met. 

The De Lesseps Company, in their -happy-go- 
lucky fashion, made no provision for controlling 
the Chagres River. The canal was intended to 
run on the level from the Atlantic to the Pacific, 
and to pass the tropical floods of the river as best 
it could. The first business of the new company 
was to abandon the sea-level canal, and to design a 
series of locks with a summit level 80 ft. to 100 ft. 
above the sea. This at once introduced the neces- 
sity of providing a reservoir to keep the summit 
level full and to provide water for lockage. It was 
evident that the Chagres River must be impounded 
for the purpose, and that the works would do away 
with the former floods which had threatened the 
security of the canal. Four years and 300,000/. 
were spent in surveys for this project. Borings 
were made on the sites of the proposed dams and 
locks, and complete cross-sections made of the | 
basins, the whole scheme being worked out in great | 
detail. 

The Panama Canal was in such ill repute that 
it was impossible to raise further money on the 
strength of the assurances of the company, and 


Chagres River exists below Bohio. This position 
has the advantage that 3 miles south-west of the 
dam, near the head of the Rio Gigante, there exists 
an excellent site for a spillway, by which the dis- 
charge from the lake can be kept well away from 
the dam and accessory works. The height of the 
spillway will regulate the height and area of this 
lake. is has been fixed at 85 ft. above mean 


tide, the length of the waterway being 2000 ft.- 


The area of the lake formed by the dam is 38.5 square 
miles. It is computed that with a depth of 5 ft. over 
the crest the dam will discharge 78,260 cubic feet 
per second. When the level is raised to 90 ft. the 
area of the lake will be 43 square miles, and it 
will impound 5,680,000,000 wa feet of water. 
The quantity of water discharged over the weirs 
while the level in the lake is rising from 85 ft. to 90ft. 
is computed at about 4,000,000,000 cubic feet. The 
total quantity of water impounded and discharged 
before the lake will rise above an elevation of 90 ft. 
is, therefore, nearly 10,000,000,000 cubic ft. It pro- 
vides for unimpeded navigation during all floods 
not exceeding 75,000 cubic feet per second. The 
crest of the dam (not the spillway) has been placed 
at 100 ft., and the top of the lock walls and gates at 
94 ft., to make them entirely safe from overflow by 
the heaviest flood, the ill-effect of which would be 
limited to the temporary obstruction of navi- 
gation in the narrowest part of the lake by 
currents which might reach 5 ft. per second. 
Under extreme conditions of drought the lake 
might be lowered to 82 ft. to provide water 
for operating the canal. At such a time there will 
be 35 ft. of water in the channel. The provision 
of storage for water is considered ample for the 
passage of 10,000,000 tons per annum in vessels of 
the size now in common use. If the size of vessels 
increases, the capability of the canal will grow like- 
wise. If ever required, a second reservoir can be 
erected at Alhajuela, with a capacity for storing 
an additional suhaee of water four times that now 
provided for daily consumption. The overflow 
from Lake Bohio will discharge through the 
Gigante spillway into Pena Blanca swamp ; thence 
through natural and artificial channels tothe Chagres 
River below Gatun, and thence through that river 
to the sea, being kept out of the canal in the low- 
lands by levees where necessary. . 

From the inner end of the harbour at Colon, on 
the Atlantic Coast, to the locks at Bohio, is 14.42 
miles, and for this distance the canal is at mean 
tide level (see Fig. 1 on page 16). At Bohio 
the first set of ie occur, and there vessels 
will be raised into the artificial lake to be 
created by the building of the great dam. There 
will be a double flight of locks, having a total 
lift varying from 82 ft. to 90 ft., in two steps. 
Emerging from the upper lock a vessel will 
enter Lake Bohio, and for 7 miles will find a deep 
broad body of water. Beyond this distance some 
slight excavation will be needed to form the channel. 
At the upper end the channel will be enlarged to a 
minimum section of 42,000 square feet to pro- 
vide for the flood discharge of the Chagres. 


therefore to strengthen its position the directors |The length of the channel in Lake Bohio is 12.68 


secured the appointment of a technical commis- 
sion of eminent engineers, of different nationalities. 
It included General H. L. Abbott, Corps of Engi- 
neers, U.S.A.; Mr. Fulscher, formerly engineering 
director of the Kiel Canal; Mr. Henry Hunter, of 
the Manchester Ship Canal; Mr. A. Fteley, of the 
New York Aqueduct Works ; Mr. C. Skalkowski, 
formerly Director of Mines, Russia, and four 
French engineers. This was in 1896. Some of the 
Commission visited the scene, and the general 
body held over one hundred sessions, after which 
they drew up a report fully endorsing the plans and 
estimates of the new canal. 

About 1899 the United States Government 





miles from the locks to the point where the 
channel leaves the Chagres.. The section extends 
0.93 mile further, to the point where it enters 
the cut through the divide (Fig. 2, page 16). 
Here there will be the Obispo gates. These 
gates are intended to separate the lake from 
the cut in the divide. When the gates are 
closed, it will be possible to drain the cut into 
the Pacific if needed, whereas without them this 
would be impossible, as the lake can never be 
drained. The summit level is 7.91 miles from the 
Obispo gates to the Don Miguel locks, and runs 
through deep ground, where a large amount of 
excavation will be required, in addition to that 


appointed the Isthmian Canal Commission, and | which has already been done by the first and second 


voted a million dollars to defray the expenses of a | companies. 


At 5 miles from the Obispo gates the 


thorough engineering investigation of the whole | bottom of the canal will be 286 ft. below the natural 
isthmus for the purpose of determining the best | surface of the ground. This is the famous Culebra 
location for a canal. The Commission spent three cut. The entire cut will be lined with masonry 
years in examining the Panama, the Nicaragua, and | walls, finishing at 92.2 ft. above high water. 


the Darien routes. It employed thirty-one en- 


On leaving the summit section the canal descends 


gineering parties, of which 150 engineers and assis-| by the Pedro Miguel locks from 54 ft. to 62 ft. 
tants were at Nicaragua, 20 at Panama, and 50 at | Then comes a straight section of 1.33 miles to the 
Darien. The Darien route was soon dismissed as | lock at Miraflores, which has a lift varying from 
commercially impracticable, and the choice was left | 18 ft. to 38 ft., according to the state of the tide. 
between the two others, the excessive demands of | It is noticeable that there is scarcely any tidal rise 
the French Company preventing for a time a/|and fall at the Atlantic entrance of the canal. For 
definite selection of the Panama route. From the | 4.12 miles beyond the Miraflores lock the canal will 
report of the Commission we take the following extend through a low swampy country through 





particulars: No suitable place for damming the | which the Rio Grande runs. 
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AUTOMATIC SCREW MACHINE. 
CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
(For Description, see Page 10.) 
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wharf constructed by the Panama Railroad Com- 
pany. A dredged channel 200 ft. wide, with slopes 
1 in 3, will extend from this point 4.4 miles to the 
6-fathom line in Panama Bay. 

The engineering interest of the scheme lies 
largely in the Bohio dam. The French engineers 
furnished the Commission with the results of 21 
borings on the site, and 86 additional borings were 
afterwards made, and all but seven were carried 
down to the rock. They showed a great variety of 
materials—-hard clay, soft clay, sand, gravel, and 
some mixtures of sand, clay, and gravel in varying 
proportions. In every section strata of greater or 
less dimensions were found permeable to water. 
It is proposed to sink the foundations of the 
masonry core wall by the pneumatic process at all 


points where the foundation level is lower than | 
30 ft. below mean sea-level. This requires the | 
pheumatic process to be used through a length of | 
1314 ft., of which 310 ft. is at the maximum depth | 
of 128 ft. below sea-level. When the foundation | 


bed is above 30 ft., coffer-dams will be used. This | 
involves the use of coffer-dams through a length | 
of 324 ft., the foundation at the sea-level being) 
extended 78 ft. at the easterly end and 224 ft. at the | 
westerly end of the pneumatic work. The coffer- 
dams will extend to a height of 8 ft. above sea-level. 
Above that elevation all operations will be carried on 
in the dry. The width of the dam at the top will be 
20 ft., and its total length 2546 ft. The total height 
above the lowest part of the foundation will be 228 ft. 
At each side of the masonry core will be an earth 
slope of 1 vertical to 3 horizontal, broken by three 
terraces, each 6 ft. wide. The up-stream side will be 
pitched with stone. The masonry core will be 30 ft. 
thick at and below 30 ft. above tide-level, and will 
taper from that to a thickness of 8 ft. at the top. 
The Gigante spillway is another important work, 
but, fortunately, it is of a simple character. There 
's good rock foundations at or above tide-level for 
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| the entire length. It will consist of a dam of con- 
' crete, with a crest at 85 ft. above tide-level, with a 
solid foundation below this level, the apron being 
everywhere below the present surface of the ground. 
| The total cost of completing the Panama Canal 
| is estimated as follows : 
Miles, £ 
Colon entrance and harbour 2.39 = 1,611,541 
Harbour to Bohio Locks, 


including levees... .. 14.42 2,219,968 
Bohio Locks, including ex- 

cavation ... > Ss 35 =. 2,313,455 
Lake Bohio ... os} vit ee 590,431 
Obispo gates ... oie wy ee 59,087 
Culebra section ; 5 7.91 8,882,892 


Pedro Miguel Locks, includ 





ing excavation and dam... .35 =: 1,816,264 

Pedro Miguel level ... a ee 238, 459 
Miraflores Locks, including 

excavation and spillway... -20 1,156,280 

Pacific level ... ak ae 8.53 2,485,594 

Bohio dan _... Ps rap ri 1,273,930 

Gigante spillway _... ae ia 241,883 

Pena Blanca outlet... 2. ... 489,615 

| Chagresdiversion ..._... a 385,996 


Galun diversion... pie ats 20,000 
Panama Railway diversion 40.09 253,500 
Engineering, police, sanita- 

tion, and contingencies ... Li 4,807,780 





|The total amount is practically thirty million 
| sterling, to which must be added the eight millions 
| of purchase money for the concession, the plans, 
and the work already done. 

There is every prospect that the Panama Canal 
| will now be built, and we may be certain that the 
| United States engineers will bring it to a successful 
| conclusion. Since the collapse of the original 
| company a great amount of pioneering work has 
‘been done, and many of the difficult points 
| have been cleared up. M. de Lesseps was not 
‘an engineer; he was a man of magnificent en- 
thusiasm, and thought that enthusiasm could 





| accomplish everything. He submitted to the 
‘most shameless blackmail because he believed 
|that the canal would prove a gold mine and 


|could easily bear any charges, however heavy, 





SS ee 


eS 






6 


ENGINEERING. 





[JuLy 4, 1902. 








that might be laid upon it. To him all engineering 
was included in the word ‘‘ extraction ;” it was com- 
puted that so much extraction would complete the 
canal, and each month it advanced so far towards its 
completion. Unfortunately, the original estimates 
were far too little, and an immense amount of ex- 
traction was done many times over. Soft stuff was 
dredged from the canal and laid on the bank, with 
the effect that the pressure forced up the bed of the 
canal almost as fast as it was cut away, and the 
dredgers made very little headway. In the hands 
of American engineers all this will be altered. Our 
cousins have a genius for handling immense 
quantities of spoil at low cost, and they may 
be relied upon to meet all emergencies with new 
apparatus and methods. The proposed creation of 
Lake Bohio has simplified the whole design. From 
the Atlantic to the locks the cut is fairly straight 
and simple, through low country, the valley of the 
Chagres River (Figs. 1 and 3, page 16). Then 
there is a sudden rise of nearly 90 ft., in two 
locks, to the summit level, which is about 21 
miles in length. The first 14 miles will be through 
the lake which will be formed by damming the 
Chagres, and will be comparatively inexpensive. 
Then will follow 7 or 8 miles of very heavy 
cutting, much of it through bad soil, which will 
need most careful treatment (Fig. 2). At the end of 
that section the descent commences to the Pacific, 
and this, unlike the ascent, is made in two stages, 
the first’ locks—the Pedro Miguel—having a drop 
of 54 ft. to 62 ft., and the second locks—the Mira- 
flores—completing the descent to tide-level; after 
which the canal is simply a matter of dredging. 
The total length of the canal from the 6-fathom line 
in the Atlantic to the same line in the Pacific will 
be 49.09 miles, while the length from harbour to 
harbour will be 42.3 miles, of which 11 miles will 
be in the broad channel of Lake Bohio. The 
sharpest curve has a radius of 6232 ft., except one 
at the entrance to Colon Harbour, which has a 
radius of 3280 ft., with a wide bottom width. The 
total curvature in the entire length of the canal is 
771 deg. 39 min. 

In conclusion we wish to acknowledge our in- 
debtedness to our contemporary, the Scientific 
American, for many of the dimensions and data 
in this article. 





MACHINE TOOLS AT THE AMERICAN 
EXHIBITION. 

THE principal feature of the small American 
Exhibition now forming a portion of the attractions 
offered to the public at the Crystal Palace consists 
of some capital displays of machine tools. Those 
of the heaviest character are shown by the Niles- 
Bement-Pond Company, of Plainfield, and 23-25, 
Victoria-street, S.W.; amongst these we noticed a 
42-in. lathe with a 15-ft. bed and a 5-ft. radial drill, 
built at the firm’s Plainfield works. A 600-lb. steam- 
hammer was also on view. The valve-gear of this 
hammer has but three moving parts, and any lost 
motion is automatically taken up by gravity. There 
is no connection between the valve-gear and the 
ram ; but to avoid damage from careless handling, 
the tool is provided with safety buffers. The 
hammer-head and anvil stand at an angle with the 
frame so as to facilitate the working of long pieces. 
Another interesting tool, also shown at this stand, 
is a vertical cotter drill and key-seating machine. 
The drill has a traverse of 12 in., two different 
speeds being provided, and it has a vertical feed of 
2}in. The longitudinal traverse of the drill can 
be quickly adjusted to any length of slot desired. 
The table, which is provided with T-slots, is 30 in. 
long by 12 in. wide, and can be adjusted vertically 
through a distance of 14 in., and transversely 
through a distance of 4 in. The latter provision 
greatly simplifies the preliminary adjustment of 
the work. Other tools shown comprise a 5-ft. 
radial drill, the arm.of which is arranged to 
traverse vertically through 48 in., whilst the 
spindle has a traverse of 18 in., so that the 
greatest height admissible between the bed-plate 
and the spindle is as much as 89 in. Mention should 
also be made of a horizontal boring and drilling 
machine, which is capable of boring to the centre 
of a 48-in, circle, and will bore work 43 in. long. 

The stand occupied by Messrs. Charles Churchill 
and Co., Limited, of 9-15, Leonard-street, E.C., 


contains a large variety of machine tools con- 
structed by the principal American makers. 
Amongst them we noted two milling machines, 
both by leading makers, which exemplify a curious 








difference in the general arrangement. In the one! 
case the machine is right-handed, and in the other | 
left-handed. Both, however, are eager with | 
positive feeds, arranged in a gear-box for quick | 
changing ; but whilst the ‘‘ Cincinnati” machine 
has its feed driven by a shaft and a bevel gearing, 
in the Brown and Sharpe machine a Renold’s 
chain is used. Two forms of that essential 
accessory to the milling machine—viz., the cutter- 
grinder—are also to be seen at this stand. One of 
them has been built by the Cincinnati Milling 
Machine Company, whilst the other is the 
Walker machine, made by the Norton Emery 
Wheel Company. Near the cutter-grinders is a 
Potter and Johnson 15-in. shaping machine, 
which is fitted with many adjustments not usual 
in this class of tool. Thus the work-table can be 
tilted to any angle round a horizontal axis, accurate 
setting being facilitated by the use of a worm- 
wheel and a graduated arc. One side can also be 
tilted in a direction at right angles to the move- 
ment above mentioned, making the table universal 
in its adjustments. The ram is actuated by a 
quick-return motion of the Whitworth type, and 
the tool-slide is provided with a variable automatic 
feed and stop. A somewhat larger machine of the 
same type is also shown. This is a 24-in. shaper, 
built by the Hendey Machine Company. In this 
case the ram is driven by a rack and pinion, so 
that the speed of the stroke is constant both 
during the forward and the return motions, though 
the latter is much more rapid than the former. 
With the more usual eccentric, or link and pin 
gears, the speed of the ram varies continuously. 
A couple of lathes by the same makers are also on 
view, and are, of course, fitted with the now well- 
known Norton quick-change gear for screw-cutting, 
and with an arrangement of automatic stops, which 
prevent ‘‘ cross-threading” in cutting odd pitches. 
Mention should also be made of two fine turret 
lathes by Messrs. Warner and Swasey. One of 
these is a No. 3 screw machine, the chuck of which 
admits stock up to 1,%; in. in diameter, and it is 
fitted with a geared friction head, automatic chuck, 
and an oil pump and pan. The other is a universal 
brass-working turret lathe, fitted with chasing arm, 
a cross slide, and a taper adjustment. The other 
machines shown include a twist-drill grinder, the 
‘‘Star ” power hack-saw, and a series of pneumatic 
tools made by the Philadelphia Company, as well 
as a large variety of hand tools for engineers. 
Many of the machines are shown in motion, power 
being furnished by a 12$ horse-power General 
Electric Company motor. 

A particularly interesting exhibit is that of a 
series of Pratt-Whitney tools, shown by Messrs. 
Buck and Hickman, of 2 and 4, Whitechapel-road, 
E., who, we may add, are represented at their stand 
by a most competent showman. Amongst the 
tools in question is a very rigidly-built tool- 
room lathe with 7-in. centres. This lathe has a 
hollow spindle permanently fitted with drawing 
gear for collets, with which to grip any finished 
stock. The lead-screw and feed-gears are quite 
independent. Reversal is effected by a lever, whilst 
another lever gives three changes of feed, without 
the necessity of altering change-wheels. The lathe 
is provided with a taper attachment, and with a gear 
for backing off cutters. The bed represents a com- 
promise between ordinary British and American 
practice. A single raised Y guides the tool-slide 
near the front of the lathe, whilst wear is taken up 
at the back by a ‘‘ square lock.” Another interest- 
ing tool is a cutting-off machine taking up to 24-in. 
bars. This has some special features. The speed 
of rotation of the spindle is automatically increased 
as the tool is fed in towards the centre, the me- 
chanism used being a couple of cone pulleys, along 
which a belt is traversed pari passw with the advance 
of the cutting tool. When the latter reaches the 
centre an automatic cut-out stops the lathe. This 
cutting tool, it should be added, is firmly supported 
from below, up to its very point. The spindle is 
very long, and has a chuck at each end. That 
remote from the cutting tool serves to prevent the 
stock wobbling whilst being cut, such wobbling 
being liable to severely strain the front chuck. 
When short lengths of bar are being cut, the back 
end is gripped in a follower, which serves not only 
to push the stock forward when a fresh cut is to be 
made, but, being gripped by the back chuck, checks 
the wobbling, as explained above. The firm also 
show in operation a machine for drilling rifle barrels 
and the like. In this machine the barrels, being 


_of the barrel as quickly as 





carefully finished externally, are gripped at one end 


in a chuck, whilst at the other they run in 


hardened bearings. As shown, the barrels were 
being bored to a diameter of .303 in. The drill, 
which remains stationary whilst the barrel revolves, 
has a single lip, and in cross-section is a crescent- 
shaped tube. Oil is forced under high pressure 
through this tube, and the chips are driven out 
through the hollow of the crescent. It is most 
important that the chips should be removed clear 
ssible. If they remain, 
they are carried round and jam between the barrel 
and the convex side of the drill, forcing the latter 
out of line. The barrels rotate at 1400 revolutions 
per minute, and the feed is but in in. per 
revolution. Including the time taken in drill 
grinding and adjusting, about 1 hour 15 minutes 
is needed to drill a barrel 30 in. long. These sub- 
sequently require reaming ; but with the machine 
mentioned, it is stated that but little of this ream- 
ing is needed, as it turns out the holes very 
true and straight. The drill proper is but some 
6 in. long., but is brazed to a crescent-shape tube, 
long enough to drill the longest barrels used. The 
oil which carries out the chips is used over and 
over again, the chips being got rid of by passing 
the oil through four strainers and a settling tank. 
As arranged, the machine drills two barrels at 
once, and one man can attend to three machines. 
Other tools on view include one of the micrometer 
measuring machines, illustrated and described in 
our issue of November 4, 1898, and the magazine 
turret lathe, for which see ENGINEERING, vol. 1xviii., 
page 652. 

In concluding this notice we must say a word 
for the display of the Waltham Watch Com- 
pany, which at least has a close connection with 
the subject of machine tools. Though they do 
not exhibit actual processes, this company show 
specimens of watch components in all stages of 
manufacture. A batch of 45 watches, which have 
just obtained a Class A certificate at Kew, were also 
shown. It is generally understood that to obtain 
this certificate a watch needs a prolonged stage of 
preliminary adjustment, but we were unable to 
ascertain whether this batch had the benefit of this 
course, or whether they were the firm’s ordinary 
commercial product. 


LITERATURE. 


Original Papers by the late John Hopkinson, D.Sc., F.R.S. 
Edited, with a Memoir, by B. Hopxrnson, B.Sc. Cam- 
bridge, 1901: The University Press. Two volumes, 


large 8vo., 294 + 393. 
In 1893 the late Dr. John Hopkinson issued the re- 
eee of some of his writings. In the two volumes 
efore us, Mr. B. Hopkinson offers a complete 
collection of his father’s original papers. With the 
exception of the ‘‘Memorandum on Engineering 
Education,” which was written for a Cambridge 
University Syndicate in 1890, all these papers are 
reprints from various periodicals, republished on the 
whole as they were, a few omissions and corrections 
having been made in accordance with Dr. Hopkin- 
son’s notes. Of the thirty or more patents. which 
Dr. Hopkinson took, only very few are casually 
referred to in the Introduction. The task of the 
editor—who, in revising the mathematical papers, 
had the assistance of Mr. G. T. Walker, of Trinity 
College, Cambridge—was not in itself heavy. 
He has grouped the papers according to their 
subjects, subdividing them into technical papers, 
Volume I., and more strictly scientific papers, 
Volume II., the papers of the groups being arranged 
in chronological order. He has supplemented the 
author’s references to previous publications by 
cross-references to these two volumes, and he intro- 
duces his subject by a Memoir of 53 pages. 

We have to understand ‘‘ Memoir ” in its scientific 
French sense, rather than as a biographical notice. 
In that first sense the Memoir is very able and very 
interesting, in the latter it is very interesting too, 
but also strangely defective. ‘‘ Dr. Hopkinson was 
the most reserved of men. He commanded the 
respect, and even the love, of those who worked for 
him ; but this power was accompanied by no feeling 
on his part.” We agree that there was no need—the 
editor says, no excuse—for revealing after his death 
what in life he did not reveal. But we are not 
informed when and where Dr. Hopkinson was 
born,* though we are introduced to his parents and 
grandparents, and we look in vain for the date of 


* At Manchester, in 1849, 
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his death* and any further reference to the tragic |B; but if A pays a shilling for the loan of a trumpet ‘inaugural address to the Institution of Electrical 


event than the statement that mountaineering 
became fatal to him. That the editor is a son of 
Dr. Hopkinson, the reader may gather from the use 
of the term ‘‘ my father ” in two or three instances. 
On the other hand, the editor does not fail to 
emphasise that adversity never came to John 
Hopkinson. The only change in him for twenty- 
five years was a gradual and unresisted expansion. 
His father, the late Alderman Hopkinson, of Man- 
chester, was Mayor of that city in 1882, and was 
for many years chairman of the Carnforth Iron 
Works. He was the friend and companion of his 
children, as Dr. Hopkinson appears to have been 
in his turn. John Hopkinson was well trained in 
mind and body under Mr. Willmore, first in 
Cheshire and then in the New Forest. At fifteen- 
and-a-half years of age he passed to Owens 
College, then, perhaps, the best - fitted training 
college for engineers. He failed in his first attempt 
to gain an exhibition. That failure inspired 
him with a horror for cramming, which want of 
time had forced upon him; but he never failed 
again, and he carried a most unusually large share 
of examination honours and benefices, including 
the Whitworth scholarship. 

In 1867 he proceeded to Cambridge, on his own 
initiative, with a mathematical scholarship for 
Trinity College, which elected him a Fellow in 
1871. He was determined to be at the top in Cam- 
bridge, and he was so as Senior Wrangler and Smith 
Prizeman. He had few friends at college, but he 
took a strong view of his duties as eldest of five 
brothers, all men of conspicuous ability. He had 
many conflicts with the University authorities—for 
less silly reasons, it is to be hoped, than in the case 
related in the Memoir, when sulphuretted hydrogen 
was generated to annoy somebody, the result being 
that the drains had to be taken up. All mere con- 
ventionality was hateful to him, as it would be to a 
mind of such marked originality. He delighted in 
shocking people, and nobody will blame him for 
finding an additional zest in his magnetic researches 
because they showed the elaborate mathematical 
hypotheses to be without basis of fact. He did 
not underrate his capabilities. When he first came 
in contact with Lord Kelvin in 1874, he wrote : 
‘* With most men I meet, I feel as though I had as 
clear a view into Natural Philosophy as they ; but 
very far from it with Sir William Thomson.” Pure 
mathematics in themselves attracted him less 
than the physical application of mathematics. 
Mathematical prize questions he was inclined: to 
compare to chess problems. 

On leaving Cambridge, in 1871, Hopkinson 
started work under his father in the firm of Messrs. 
Wren and Hopkinson, mechanical engineers. 
Early in 1872 he became manager and engineer of 
the optical department of Messrs. Chance Brothers, 
of Birmingham. Mr. James Chance, himself a dis- 
tinguished mathematician, had watched Dr. Hop- 
kinson’s career with interest. The choice was 
amply justified. Dr. Hopkinson found at once 
scope for applying his mathematical knowledge to 
good use; and, thanks to the excellent training that 
he had received from his father, he soon mastered 
all the many-sided difficulties of his responsible 
position, to the complete satisfaction of his employer 
and inferiors. That mastership is well apparent 
from the papers which date from this period : 
Pamphlet No. 1, on ‘‘Group Flashing Lights,” 
several short flashes in rapid succession, which he 
advocated against Sir William Thomson’s Morse code 
signals, and No. 2, ‘‘ On the Electric Lighthouses of 
Macquarie, near Sydney, and of Tino, near Spezia.” 
Further, paper 43, on ‘‘ Achromatisation with the Aid 
of Titano-Silicic Glasses.” The addition of titanium 
was tried on the suggestion of Sir George Stokes ; 
but the researches were not carried far enough. 

In 1877, Hopkinson removed to London without 
severing his connection with Messrs. Chance, to 
take up work as consulting engineer and patent 
expert. The latter proved the most lucrative 
part of his practice. ‘‘Some may regret,” the 
editor says, ‘‘that Hopkinson was so much em- 
ployed as patent expert.” One of the two examples 


and speaks himself, it is no message.” The other 
(exam le shows Dr. Hopkinson at his best. In the 
case terbrook v. The Great Western Railway 
Company, Hopkinson, acting for the defendants, 
‘discovered that the plaintiff's signals could, by 
| certain movements of the levers, be put at variance 
| with the points. 

The problem of lighthouse illumination—the two 


| lighthouses mentioned were fitted with Serrin lamps | 


'--naturally interested Hopkinson in electric light- 
ing. The first time that he took part in a discussion 
in one of the great Institutions was when Messrs. 
Higgs and Brittle read their paper on ‘‘ Improve- 
ments in Dynamo-Electric Apparatus” before the 
Institution of Civil Engineers in 1878, The paper 
was very much like others of the period. Current 
intensity and potential were confused, definite elec- 
trical quantities hardly ever stated at all. Hop- 
kinson’s two papers, 3 and 4, ‘‘ Electric Lighting,” 
brought before the Institution of Mechanical Engi- 
neers in 1879 and 1880 respectively, constituted an 
enormous advance. Exact measurements had been 
made on Siemens and Gramme machines, current 
and electromotive force were duly registered and 

lotted in characteristics—the term is due to 

arcel Deprez—and direction and colour of the 
rays of the arc were considered in the photometric 
measurements, 

A lecture, Paper 5, delivered in 1883 on ‘‘Some 
Points in Electric Lighting,” before the Institution 
of Civil Engineers, proved already that alternators 
would tend to get into step when connected in 
parallel, but would fall out when coupled in series. 
As consulting engineer to the English Edison Com- 
pany, Dr. Hopkinson had further attacked con- 
structive problems. On his suggestion Messrs. 
Mather and Platt constructed, in 1883, a dynamo 


output of the imposing ‘‘ Jumbo” generators of equal 
weight. Electrical engineers of the early days had 
little time to waste on abstract research. Dr. 
John Hopkinson and his brother Edward did for 
the magnetic circuit almost what Ohm had done for 
the voltaic circuit. But before we refer to these 
magnetic researches later, we will first complete our 
general notice of the book before us. 


did not benefit him. The three-wire system, the 
closed circuit transformer, the _ series - parallel 
control of motors, patented in 1882, and _ first 
shown by him at Paris, in 1889, on an electric 
hoist, were decided practical successes. His 
ideas as to the basis of electric light tariffs have 
proved sound, though they were not at once adopted. 
His connection with the Edison Company made 
him more familiar with continuous currents ; but 
his paper on the ‘‘ Theory of Alternating Currents,” 
No. 8, was presented to the Institution of Elec- 
trical Engineers as early as 1884. The Manchester 
Electric Lighting Works, begun in 1891, were the 
first of a number of large plants which he designed 


Mather and Platt, he had an important share in 
the construction of the City and South London 
Railway, and he was interested in many similar 
undertakings. But he did not care to make a 
practical speciality of one branch. The project 
of utilising the Victoria Falls of the Zambesi River 
would, however, have brought him to Africa, if the 
Matabele War had not put a stop to this project. 

From 1892 he occupied the chair of Professor of 
Electrical Engineering, founded by Lady Siemens, 
at King’s College. e editor of these volumes is, 
no doubt, right when he says that the secret of his 
power as a teacher among practical engineers lay 
in the fact of his being himself a practical man. 
We have no intention whatever to belittle his 
marked successes, but we cannot help noticing 
another statement made by the editor. ‘‘He 
spent but little time there ; on the average, perhaps, 
an hour a day; but he came there each time from 
the execution of some big engineering work.” We 
have heard of professors whose students are doubt- 





€ quotes certainly might call forth that expression. 
“When A. and B. converse directly by telephone,” | 
Hopkinson stated in the case of the Attorney-General | 
v. the National Telephone Company, ‘‘no message | 
1s transmitted by the exchange. Message implies | 
anagent. It would be a message if A, having no | 
Speaking trumpet, asked C, who has one, to talk to | 


a —_ 





ful whether they ought to lament because they see 
so little of their professor, or because the assistants 
who really teach them are not their professors. As 
might be expected, Dr. Hopkinson was not accus- 
tomed to drill his students ; he preferred to let the 
student follow his own line of reasoning, helping 
him on by suggestions like ‘‘Try this.” That he 
was not in very intimate touch with teaching is, 


with short electro-magnet, which had double the | 


Dr. John Hopkinson was financially successful, | theoretical construction o 
though some of his inventions—e.g., his electricity | efficiency tests of dynamos by what is still known 
meter, on which he spent most time and labour— and applied as the ‘‘ Hopkinson Method,” followed 


| Engineers in 1896—he was President both in 1890 
and 1896—he recommended that. the teacher of 
electricity should commence with the electric cur- 
rent and not with electro-static phenomena,’ un- 
‘aware that this course had been followed for some 
time in several well-known institutions and adopted 
in favourite text-books. As examinations, 
Hopkinson, as a member of the Senate of the Uni- 
versity of London, expressed the opinion that the 
‘number of examinations of approximately the same 
standard should not be multiplied. At the sametime, 
| he did not wish the University to forsake ‘its exclu- 
sively examining character. ‘‘It was not a point 
upon which he was disposed to insist, but he felt 
| that London University was doing work which no 
other body ever would or could do, and was doing it 
| very well.” We confess that a mere marks-assessing 
| board would not meet our idea of a university for 
the capital of the Empire. In his memorandum on 
engineering education, already alluded to, Dr. 
Hopkinson advocates properly fitted engineering 
laboratories for all university schools of engineer- 


ing. 

‘Mountaineering was the only exercise Dr. Hop- 
i kinson really delighted in, and which permitted 
him to rest his brain. ‘‘He was a truly magnifi- 
cent sight on a mountain,” says his son. ‘There 
his enthusiasm and poetry would blaze forth.” The 
Swiss guides were too slow for him. We under- 
stand how the son could write that he does not 
regret that love for the unknown mountains where 
no one had been before him, though mountaineering 
was the immediate cause of his father’s death. 

We have already mentioned that the papers of 
the first volume were more of a technical, those of 
the second volume of a scientific character. A strict 
line of demarcation could, of course, not be drawn, 
and we find, for instance, the Presidential Address 
|of 1890 to the Institution of Electrical Engineers, 
‘on ‘* Magnetism,” in Volume I., while several 
'more detailed and theoretical papers on the sub- 
| ject, presented to the Royal Society, are relegated 
to Volume II, The fundamental equations of the 
/composite magnetic circuit were given in 1885, in 
be Mignetiintion of Iron,” Paper 28. ‘‘ Dynamo 
| Electric Machinery ” habe 6), embodying the 

characteristics and the 





in 1886; a further contribution, under the same 
title (Paper 7), in 1892. Both were read before the 
Royal Society. The Report (Paper 13), of 1892, 
to the Westinghouse Company on the ‘‘ Tests of 
Two 6500-Watt Westinghouse Transformers,” also 
belongs to this series. The theoretical papers, 
Nos. 28 to 37, on the ‘‘ Magnetic Properties of Iron 
and Iron Alloys,” also of ‘‘ Nickel at igh and Low 
Temperature,” and on ‘‘ Magnetic Viscosity,” ended 
with the joint communication of 1895 to the Royal 
Society by Dr. Hopkinson and Mr. E. Wilson on the 
‘* Propagation of Magnetisation of Iron as Affected 
by the Electric Currents in the Iron.” ‘This last- 
mentioned paper, we may add, was also brought 


and carried out. As consulting engineer to Messrs. | before the Electrical Engineers (Journal, vol. xxiv., 


| page 194), which had received the first communica- 
tion on ‘‘ The Theory of Alternating Currents” in 
1884 (Paper 8). 

These epoch-making researches would alone stamp 
Hopkinson as a most fruitful investigator, though he 
was not the first nor the only worker in the field. 
Having laid down the principles which have since 
guided electrical engineers in the designs of dy- 
namos, Hopkinson turned his attention to special 
magnetic phenomena, the non-magnetic character 
of a steel containing 12 per cent. of manganese, the 
magnetisation at — 20 deg. Cent. of a steel containing 
25 per cent. of nickel, the sudden disappearance of 
the magnetism of iron at the moment of recales- 
cence, magnetic lag, and other peculiarities of mag- 
netic metals and alloys. A great many novel facts 
were observed, and erroneous impressions weeded 
out. The subject has not ceased to occupy the 
attention of scientists. But we have little advanced 
in our understanding of magnetism, and no general 
law has yet been discovered under which the iso- 
lated magnetic phenomena can be ag We 
cannot yet answer the questions which Hopkinson 
put in 1890: Why iron, nickel, and cobalt practic- 
ally alone possess a property which we have not 
elsewhere found in Nature; and why heating has no 
influence on iron under weak etising forces 
until we approach a temperature of about 770 deg. 
Cent.—it varies according to the composition of the 
materia]—when the induction suddenly rises enor- 





however, shown oy the circumstance that in his 
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mously, to sink almost to zero immediately after- 
wards, whilst with stronger magnetising forces the 
induction increases ually as the temperature 


rises. 

Many of the facts which Professor Barrett an- 
nounced in the latest paper of this type, which we 
have noticed in these columns,* were already ob- 
served by Hopkinson, but we still lack the guid- 
ing principles. Hopkinson studied alloys of iron 
with nickel, chromium, and tungsten. He  ob- 
served that some iron and nickel alloys can exist.in 
two states, differing in magnetic ge seg tt electric 
resistance, breaking strength, and also density. He 
found that for frequencies up to 125 periods very 
fine iron and steel subjected to cyclical magnetisa- 
tion displayed no magnetic viscosity or lag for 
small inductions ; but. for large inductions, espe- 
cially with steel, a distinct time effect could be 
noticed, increasing with the higher frequencies. Mr. 
B. Hopkinson assisted in these latter experiments, 
Messrs. Wilson, Lydall, and* other scientists in 
others. The experiments on the 9 hae of 
magnetisation, like those just mentioned, concerned 
the reliability, or rather the interpretation, of the 
ballistic galvanometer indications, and the dying 
away of the currents in different parts of the core 
on reversal of the current. It resulted that the 

ractice of using transformer plates 0.5 millimetre 
in thickness and armature plates of 1 millimetre is 
not far wrong. 

Dr. Hopkinson’s great work on Electrostatic Capa- 
city, Specific Inductive Capacity, and on Residual 
Charge, comprises Papers 18 to 27 of the second 
volume, including one on ‘‘ Refractive Indices of 
Glass,” and one on the ‘‘ Quadrant Electrometer,” 
and the period 1876 to 1897. Maxwell’s ‘‘ Electri- 
city and Magnetism,” which gave the impetus, had 
appeared in 1872. Hopkinson regarded the dielec- 
tric polarisation, with its attendant residual charge 
and electrolytic conduction, as perfectly con- 
tinuous phenomena, and he further ascribed to the 
residual charge the difference between the capacity 
of a dielectric, as ordinarily understood and 
measured, and capacity as inferred from the refrac- 
tive index according to the electro-magnetic theory 
of light. Hopkinson studied the residual charge 





of Leyden jars from Sir William Thomson’s point | 


of view—that the dielectric under electric force is in 
a solarised state somewhat analogous to that of the 


magnet—and argued that the polarisation takes | 


time to develo 
remanent polarisation would correspond to coercitive 
force. He investigated the influence of mechanical 
tapping, which accelerates the appearance of the 
residual charge, and found that the charges 
come out of the glass in the inverse order to 
that in which they go in, just as Boltzmann 
had ascertained, in 1874, that when a glass fibre 
is first twisted in one direction, and then for 
a short time in the opposite direction, and finally 


released, the set of the fibre will for a time | 


follow the last twist, and finally take the line of the 
original twist. Hopkinson proved that two jars of 
the same glass, but of different thickness, charged 
and discharged under the same conditions, will after 
equal times show residual charges of the same poten- 
tial, and that residual charge is proportional to 
exciting —— For the theoretical examination, 
he adopted Boltzmann’s method of investigating 
the after-effects of mechanical strain. 

Having later determined the refractive indices 
of many glasses, he guardedly remarks that his 
experiments do not verify Maxwell’s law, that the 
~—_ inductive capacity of a transparent substance 
should be equal to the square of its refractive index 
for long waves. Not many experiments were then 
available on these points, and Mr. Gordon again 
differed strongly from Hopkinson ; but the latter 


and on oils, petroleum, turpentine, castor-oil, and 
on hydro-carbons, benzol, and toluol. The hydro- 
carbons agreed with Maxwell’s theury ; the vege- 
table and animal oils and the glasses did not. 
He found a reason. The refractive indices are 
very accurately known; they are determined for 
periods of the order 10-“ of a second. Our 
specific inductive capacities are also reliable; 
but they are determined for periods ranging 
1 
of a second and a few seconds. 


between 17,000 
Extrapolations are dangerous. Strictly speaking, 


Maxwell’s theory states that light flints should be 


perfectly transparent to wave periods of about Tuo 





* See ENGINEERING, vol. lxxiii., page 350. 


and to disappear, and that the | 





| 
| 
} 


| 





| 


OIL-WAY CHANNELLING MACHINE. 
CONSTRUCTED BY MESSRS. WARD, HAGGAS, AND SMITH, ENGINEERS, KEIGHLEY. 
(For Description, see Page 10.) 


of a second. As absorption bands causing anoma- 
lous dispersion are known to exist in the infra- 
red of flint spectra, we cannot really draw any 
conclusions as to the truth of the electro-magnetic 
theory of light. But Hopkinson further discovered 


confirmed his own experiments on various flints | rete meee dN ary cee rity ace -qutiamecodis 


electrification, and that bodies in which an appa- 
rent deviation from Maxwell’s theory occurs exhibi 
residual charge and (under proper conditions) elec- 
trolytic .conduction. The last paper, ‘‘ Capacity 
and Residual Charge as Affected by Temperature 
and Time,” describing experiments with glass, ice 
(at —30 and — 18 deg. Centigrade), and -oils, re- 
cords the important fact that the capacity of ice is 
approximately. 3 for frequencies’ of 10,000, and 
much higher (80) for lower frequencies of 100— 
that is to say, for electrifications of one one-hun- 
dredth of a second. The great deviation from 
Maxwell’s theory would here be due to a’ residual 
charge which comes out between the frequencies 
10,000 and 100. Incipient electrolysis would have 
the same effect as residual charge. 

During these researches Dr. Hopkinson had the 








| opportunity of applying scientific criticism under 


_ circumstances which made him justly proud. Pro- 
‘fessor Quincke had determined capacities by two 
different methods, and had arrived at discordant 
results. Carefully studying his memoir, Hopkin- 
son came to the conclusion that Quincke might pos- 
sibly have neglected to allow for the capacity of his 
key and wires. Quincke welcomed a critic who had 
drawn his attention to a point which he had not 
overlooked, but underrated. 

The experiments on ‘‘ Alternate-Current Electro- 
lysis ” (Paper 52, of 1893), by J. Hopkinson, E. 
Wilson, and F. Lydall, were undertaken with the 
object of arriving, from the number of coulombs 

uired to bring the potential difference up to its 
full value, at ny este * ome ste a coating of 

larising ions (hydrogen) would suffice to secure 
that ieee late electrode (platinum) behaved in 
diluted sulphuric acid chemically as if consisting of 
hydrogen. ‘They ascertained that 0.00000007 
gramme of hydrogen served to polarise 1 square 





centimetre of platinum, and that hence the dis- 


‘tance between the molecules of hydrogen, when 
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and to assume that the conclusions will have 
greater accuracy than the premises from which they 
were deduced. It is for these reasons that we have 
so few men like Hopkinson, in whose minds the 
spirit of scientific research is so happily associated 
with the power of practical application. 

There is a Table of Contents for each volume ; an 
alphabetical index was hardly required. The first 
volume is adorned with two portraits of Dr. John 
Hopkinson ; the books are well got up in every 
respect, and will make a handsome and welcome 
addition to a library. 
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GOODS LOCOMOTIVE FOR THE SOUTHERN 
RAILWAY OF FRANCE. 

WE illustrate on our two-page plate a new type of 
— engine, built by the Société Alsacienne, of Bel- 
ort, from the designs of M. Moffre, locomotive super- 
intendent of the Southern Railways of France. This 
engine runs on the line from Béziers to Neussargues, 
a distance of 277 kilometres (172 miles). The first 
section, from Béziers to Bédarieux, is 43 kilometres (27 
miles) in length, with up gradients of 1 in 83 and 1 in 
77, and a down gradient of 1 in 66 to Bédarieux. 
From the latter town, which lies at a height of 
640 ft., the line rises to 3455 ft., and descends to 
2654 ft. on reaching Neussargues. Over the whole of 
the second section, a total length of 145 miles, the 
gradients are between 1 in 40 and 1 in 31, with 
numerous curves, averaging 985 ft. in radius. 

The engine is carried on five axles, the four hind 
pairs of wheels alone being coupled. The coupled wheels 
are 1.40 metres (4 ft. 74 in.) in diameter, and they 
give the engine a rigid wheelbase of 4.90 metres 
(16 ft. 1 in.). The wheels on the front leading axle are 
.85 metre (334 in.) in diameter. 


Total wheelbase 7.05 m. (33 ft. 14 in.) 
», length... 12.235 m. (40 ft. 1? in.) 
Weight empty ont. sie 63 tons 134 cwt. 
a in working order ... 4. Seis 


In one of our future issues we shall give a full de- 
scription and detailed drawings of this engine. 








MAGAZINE SCREW MACHINE. 

WE illustrate on pages 4 and 5 an automatic screw 
machine having some novel features, recently com- 
pleted by Messrs. Alfred Herbert, Limited, Coventry. 
A general view of the machine is given in Fig. 1, 
with its tools in position. The machine is intended 
for boring, turning, and facing brass connections 
for electric cables. These connections are screwed 
into the junction boxes, and are for the pu 
of admitting the cables. The machine is, gene- 
rally speaking, a standard automatic screw machine, 
having a magazine attachment for the pu of 
feeding the castings automatically into the chuck, and 
also a special arrangement of the chuck suitable for 
gripping rough castings, in which there is considerable 
variation in size. The magazine is clearly visible on 
Fig. 1, and standing upon the turret slide can be seen 
samples of the various types of connections with which 
the machine is designed to deal. The method of 
operation is as follows : 

The castings are placed in a long trough, extendi 
back over the top of the headstock. They are fed 
along this trough towards the front by a reciprocating 
bar carrying pawls. During the backward movement 
of this bar the pawls swing up over the castings, and 
then swing down into position for feeding upon the 
forward stroke of the bar. The reciprocating motion 
is obtained by the long lever at the back of the 
machine, and is given by a cam upon the cam drum. 
At the front end of the trough is a semi-circular 
carrier, which is so formed that the pieces will lie 
level in it. At the correct period in the cycle of the 


machine, this carrier descends until the piece to 
worked is opposite to the chuck. A pusher carried by 
the turret then pushes the piece endways into the 
chuck, which immediately closes upon it and holds it 


be | the di 





firmly. At the same time a spring catch is released, 
causing the carrier to rotate through a semi-circle so 
as to be over the work, which is now chucked, instead 
of below it, as was the case previous to chucking. This 
enables the frame upon which the carriage is mounted 
to ascend to its former position, ready for receiving the 
next piece from the trough. During the ascent 
of the frame a spur gear upon the carrier comes 
into contact with a fixed vertical rack at the 
side. This rotates it again through a semi-circle, 
bringing it back to its previous position, ready to 
receive a new piece. The tools are clearly shown 
in the figure, and are arranged so that boring and 
turning can proceed simultaneously. It is possible for 
one operator to attend to as many as from five to 
ten of these machines. Figs. 2 to 6 represent an 
assembled view of the magazine, shown in ition, 
with details of the constituent parts, and render. clear 
the means by which the various movements are ob- 
tained. 

The spindle of the machine, showing the modified 
form of chuck, is illustrated in Figs. 7 to 15. It will 
be noticed that instead of a collet chuck a jaw chuck 
is provided having three jaws, each fitted with a re- 
movable liner. These liners can be changed to suit 
different work. Further details of the chuck are 
shown in Figs. 16 to 20. The jaws are operated by 
means of small bell-crank levers «contained .within the 
chuck, the motion being given to these levers by 
a sleeve having notches to fit them. This sleeve 
is actuated by levers at the back end of the 
spindle, in a manner similar to that used on 
standard machines, but it will be noted that 
between the jaws of the chuck and the levers at the 
back of the spindle operating them is an extremely 
stiff spiral spring of rectangular section. This spring 
gives just the amount of elasticity necessary to enable 
castings with moderate variations in diameter to be 


gri F 

e may say that the magazine arrangement in 
question is only one of a number of types which are 
made for a greatly varying class of work. 








OIL-WAY CHANNELLING MACHINE. 

WE illustrate on page 8 a machine for cutting 
the oil channels in journal brasses, now. being intro- 
duced by Messrs. Ward, Haggas,-and:Smith, of the 
Eastwood Tool Works, Keighley. ;:, The machine cuts 
the oil-distributing grooves or channels either straight 
or spirally, in bushes varying from 4-in.»to 12-in. 
bore and up to 24 in. long, — a much neater and 
more regular job than is possible by hand-chipping, 
and effecting an economy in time of 6 to 1 over the 
hand method. In view of the fact that single bushes 
or small lots often need channelling at short notice, the 
machine has been arranged to be very easily changed 
from one size to another by the single motion af a 
lever, without the necessity of handling any change- 
wheels or making any calculations, the several positions 
of the lever being figured for the length of spiral to be 
cut. The construction of the machine is briefly as 
follows : A bed of box form, T-shaped in plan, has a 
table working in Y-slides upon the cross-arm of the 
T. Upon this table are mounted two bearings carry- 
ing chuck-plates made to draw the bush to be cut 
concentric with the bearings; a right and left-hand 
screw adjustment to these bearings serves to accommo- 
date the varying lengths of bushes; the chuck-plates 
are caused to revolve at the same time as they travel 
along the bed by means of a worm and .wormwheel 
upon the chuck-plate spindle, which is connected to 
the screw traversing the table by a system of gearing. 
In this an intermediate wheel mounted upon a lever 
can be brought into gear with any one of a set of ten 
change gears, keyed upon the shaft from which the 
worm derives its motion, thus giving ten different 
pitches of spiral to suit the different lengths of bushes 
tobe cut. A reversing motion is provided for cutting 
both right and left-hand spirals. vam the other arm 
of the is mounted a column of. box section, having 
a short adjustment on the bed, and carrying the cutter 
spindle, which is belt-driven, from a two-speed 
countershaft carried by the bed of the machine. One 
8 rovided is suitable for cast-iron bushes, and 
the other for brass bushes. The spindle has a long 
bearing in a vertical adjustable socket. This adjust- 
ment is made by a hand-wheel in a most convenient 
position upon the socket, the boss of this wheel being 
graduated to read in sixty-fourths. The cutters are 
of simple form, easily made, and are held in rigid 
cutter-holders screwed directly into the spindle end. 
The adjustment of the column is intended to provide 
means for — the chamfers on the joint edges of the 
bushes, whilst the chuck-plates holding the bushes are 
inclined 45 deg. to the horizontal. The feed is driven 
by a belt from the countershaft in the bed of the 
machine, through a reversing clutch and a wormwheel 
running in an oil bath. All the. levers for controlling 
rent operations are conveniently arranged on 
the front of the machine, which is only 5 ft. wide, the 
extreme height being 6 ft. 9 in. 

The method of working is as follows; The table 





being at the centre of its travel, the chuck-plates are 


adjusted to slightly clamp the bush to be grooved ; 
the chuck-jaws are screwed up to bring the bush 
against the abutment; the bushes are then gripped 
eccentrically, and the groove is made deeper near the 
oil-hole and shallower at the ends of the bearing ; the 
spindle is brought down to the depth of groove re- 

uired. The spiral gear is then set to the length of 
the bush and the feed thrown in; the cut is made 
from the oil-hole to one end of the bush, and the 
feed is then automatically thrown out. The feed is 
next reversed, when the cut runs to the other end of 
the bush, thus completing one groove, and it is then 
automatically thrown out again. The table is now 
moved to the centre, the spiral pi and the same 
cuts made on the other groove. making straight 
grooves the spiral gear is disconnected and the cut 
started at one end of the bush, thé feed being auto- 
matically thrown out when the other end is reached. 
With the next bush the cut is commenced at that end, 
and the feed reversed. - The machine is self-contained, 
and weighs 33-cwt. complete. 








THE MESSAGERIES MARITIMES. 

Tus great French steam-shipping concern did only 
moderately well last year, the divi end having fallen 
to 4 per cent. per annum. This adverse result was 
Siesly attrihatakie to the dearness of coal during the 
—— part of 1901. The number of steamers owned 

y the com was reduced last year by two, the 
Sindh and the 7 anais having been sold. Each of these 
steamers had done good work for the company in its 
time, the Sindh being 30 and the Tanais 35 years old. 
Since the close of 1901, another steamer, the Tibre, .a 
contemporary of the Tanais, has also ceased to form 
part of the fleet, having been sold at Saigon. The 
number of vessels still owned by the company stood at 
the commencement of 1901 at 60, representing an 
aggregate displacement of 241,076 tons, and an aggre- 

ate force of 303,050 horse-power. A large cargo cor, 

nown at present as No. 117, is building at the com- 
pany’s works at La Ciotat, but the construction of this 
vessel was not pushed forward so actively last year as 
it might have been, the Council of Administration not 
being disposed to increase the working staff, and also 
being in no hurry to enter upon commercial navigation 
until the law on merchant shipping, which has been 
for several years past in course~ of preparation, had 
received the sanction of the French Legislature. The 
Council of Administration prides itself upon the pru- 
dence which it displayed, as it appears that ships 
brought into service before the promulgation of the 
new law are not allowed to participate in the 
premiums accorded. No. 117, which is to be launched 
in the course of the autumn, will be admitted into the 
company’s fleet early next year ; the expenditure made 
upon her in the course of 1901 was 51,522/. The re- 
moval of the Sindh and the Tanais from.the fleet re- 
duced its initial value to the extent of 147,026/., but 
the cost uf the two vessels had been previously wholly 
written off by the annual allowances made for deprecia- 
tion. The later additions to the company’s fleet appear 
to have been of greater staying power. Thus ships built 
between 1852 and 1860 yielded, on an average, only 
twenty years’ service ; while of the vessels witlidrawn 
from the fleet since 1890 it was observed that fifteen 
had had an average career of 304 years. On the com- 
pany’s Atlantic line, which was established in 1860, 
steamers first began to be replaced between 1869 and 
1872, and the process of renewal was completed be- 
tween 1872 and 1878. Some renewals were again made 
in 1888 and 1899, and three further steamers — 
the Chili, the Cordillére, and the Atlantique—were 
added between 1896 and 1900. Upon the Indo- 
Chinese line the first steamers brought into use in 
1862 have been renewed three times, while the latest 
renewals have been effected by the introduction into 
the service of the large steamers Ernest Simons, Laos, 
Indus, Tonkin, and Annam. Similar changes have 
occurred upon the Australian and the Caledonian 
line, the large steamers Australien, Polynesien, Armand 
Béhic, peg Ville de la Ciotat having succeeded 
vessels of the Yarra and Melbourne type, which 
were brought into use upon the creation of the line in 
1882. We have treated the changes made upon the 
various lines as so many renewals, but account should 
also be taken of the fact that the company has been 
see! availing itself of larger steamers. The 

adagascar line is now accommodated by the steamers 
Natal, Melbourne, Iraouaddy, Yangtsé, Djemnah, and 
Oxus, which were originally built for the Indo-Chinese 
service. Similarly, the steamers Portugal, Congo, 
Equateur, Sénégal, and Niger, which were originally 
built for the company’s Brazil and La Plata line, have 
now been transferred to the Mediterranean, where they 
are working upon postal lines. Of the sixty steamers 
which the company owned at the close of last year, 
fourteen have now swung clear of the writing-down 
rocess; that is, it is not necessary to make any 
urther allowances for their depreciation, as in any 
case they may be expected to realise something over 
the reduced amounts at which they stand in the com- 
pany’s books, The original cost of the companys 
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fleet (the total covering hulls, engines, equipment, 
and, in fact, everything) was 7,832,391/. Of this 
amount, the annual allowances made for depreciation 


have cleared off 3,810,957/., leaving the present book | P® 


value of the fleet at 4,021,434/., or 51.43 per cent. of 
the initial outlay. 

Allusion has been made to the dear coal difficulty, 
against which the Council of Administration had to 
contend last year. This difficulty has been gradually 
becoming more intense. In 1897 the cost of the coal 
consumed by the company’s steamers showed an in- 
crease of 49,620/., as compared with 1896, the average 
cost of the coal consumed having been about 10d. 
per ton more. In 1898 the crisis became much more 
acute, the additional outlay for fuel used, as compared 
with 1896, rising to 137,557/. In 1899 the pressure 
gradually became more severe, and the comparison 
showed an increased outlay of 205,707/., as contrasted 
with 1896. A comparison of 1900 with 1896 showed 
increased outgoings, under the head of fuel, to the 
extent of 342,157/. It is fair to remark that this 
increase in expenditure was partly attributable to the 
fact that the company’s steamers ran during the year 
an additional 1,014,464 leagues, in consequence of the 
Exhibition at Paris, and the expedition undertaken to 
China. In 1901 matters gradually grew worse, coal 
having become still dearer ; the increased cost of fuel 
last year, as compared with 1896, was no less than 
374,524/. The average difference in the cost of the 
coal used in the company’s steamers in 1901, as com- 
pared with 1896, was 6s. 10d. per ton. The company 
endeavoured to meet—or, at any rate, to mitigate— 
the difficulty by having recourse to American coal, of 
which it used 73,802 tons last year. The company has 
also been using of late more Asiatic coal, of which 
176,836 tons were purchased last year, as compared 
with 76,791 tons in 1896. 








DAMAGE BY LIGHTNING. 
To THE Eprtor or ENGINEERING. 

S1r,—I have the pleasure to hand you herewith a state- 
ment of an interesting instance of damage by lightning. 
On April 23 a thunderstorm occurred in the neighbour- 
hood of Blea Moor, a desolate point on the Settle and 
Carlisle line. 

At this point a number of gutta-percha insulated tele- 
graph wires, together with a quad paper lead-sheathed 
cable, traverse some wooden boxing mounted on short 
wooden (creosoted) pillars about 12in. above the ballast. 
This boxing is 6 ft. from the nearest railway metal, and 
nearly 11 ft. distant from a guide-post which marks the 
route of a footpath. Near to the boxing is a signal wire 
—~& wire employed to mechanically operate a distant 
signal. This wire runs nearly parallel with the boxing, 
and at a distance varying from 74 in. to 44 in. 

It would spvent t the lightning struck the guide- 
post indicated in the plan, and which, it is worthy of 
se, is the nearest to the boxing of several guide-posts. 
bout a foot from the ground p of this post is a 
_— knot, which passes clean through the post and is 
: ut lin. in diameter. The post would appear to have 
been struck on the top and shivered intof ents—one 
portion being hurled some 40 or 50 yards in the direction 


- 16 74+ 


of the boxing, and another portion a similar distance in 


the yard direction. The destruction of the guide- 
post did not pass beyond the position. of the knot in the 
st. Apparently the discharge then passed to the ground, 
the surface of which for a distance of 10 ft. is scored, 
showing the route it followed to reach the nearest sup- 
port of the erry This support is traversed, rending it, 
and entering the boxing by the nail which fastened it to 
the support, displacing the boxing from its bearing. The 
sides and top of the boxing were split open for a distance 
of 33ft., as though by internal force. At theextremity of the 
33 ft., the point at which the distance between the boxing 
and the — wire is least—viz., 44 in., it would appear 
that the discharge left the boxing and passed into the 
ape wire, which shows signs of fusion at that point. 
The signal wire hence in its course passes under railway 
metals with which it is in metallic contact, affording a 
fairly good earth. 

A careful examination of the gutta-percha insulated 
wires, and of the lead-sheathed quad cable, as well as the 
felt placed over the wires to protect them from excessive 
heat from the sun, displays the following conditions : 

The felt was blackened for about 14 in. at either end 
of the route of the discharge. The lead-sheathed cable 
showed plainly the course of the current, although careful 
examination did not indicate that it had been pierced at 
any one point, nor have the wires which are enclosed in 
| the lead sheath in any way suffered, in insulation or other- 
wise. The impression which the lead sheath offers is 
that of a hot so eat Te having been applied to it, for 





a distance of about 14 in. at the end nearest to the post 
which first received the charge. 

Only one of the gutta-percha wires presented the appear- 
ance of damage—a — of the tape and percha appeared 
to be gouged out ; but the conductor was not observable, 
nor has this wire failed in insulation. 

All the wires traversing the boxing in question were con- 
nected with Plate lightning protectors insulated by mica at 
either end of the covered work. Five of the lightning pro- 
tectors were put to earth; three of these were wires en- 
closed in the lead-covered sheathing of the cable. The light- 
ning protectors were badly blistered, globules of metal 
between the plates being almost the size of a pea. It is 
cag ge that the damage to the lightning protectors was 

ue to discharges passing along the open wires, and has 
no connection with the case related above, in which it is 
clear that the lightning discharge entered the boxing at 
one point and left it at another near by, which afforded a 
connection with “earth.” 
Yours faithfully, 
W. Lanapon. 
Superintendent’s Office, Electrical Department, 
Midland Railway, Derby, June 27, 1902. 








TECHNICAL TRAINING. 
To THE EprTor OF ENGINEERING. 

S1r,—-In your issue of May 30 you print a communica- 
tion from the Recorder of the Massachusetts Institute of 
a: giving some examples of the attitude adopted 
towards the technical schools of the United States by 
manufacturers and engineers in practice. 

As regards the conditions obtaining in Canada, it may 
interest some of your ers to learn that the experience 
of the heads of ——— in this university is of 
the same kind as that described by Mr. Wells. It is 
found here, in all the branches of engineering work dealt 








with in our curriculum, that engineers and others in 






charge offmanufacturing operations do‘{not }hesitate to 
apply for the services of our graduates; and I may say 
that during the last two or three years the number 
of remunerative itions thus open has considerably 
exceeded the number of candidates available to fill them. 

One cannot help contrasting this attitude on the part 
of the engineering profession in Canada with the small 
measure of encouragement given to similar institutions 
in the old country. 

Yours obediently. 
W. Vauauan, Secretary. 
McGill University, Montreal, June 20. 








PARALLEL PLUMB LINES. 
To THE Eprtor or ENGINEERING. 

Srr,—In your issue of June 27 you give an account of 
an experiment at the Tamarack —— Mine, and state 
Ss > Ba two wires supposed to plumb were not 

rallel.” 
si have always understood that plumb lines were radial 
lines to the centre of the earth, and as such could never 
be parallel. 

heoretically the wires should be nearer together at the 
bottom of the shaft; possibly, as the buckets would be 
near the shaft walls, the mutual attraction of one body for 
another would cause the wires to splay. 

It would have been interesting to Sie measured the 
wires with the buckets close together. 

T am, Sir, yours, &c., 


Hayes, Kent, June 30. H. SKINNER. 








PROTECTION FROM Fire: FOoTHEeRGILL Prize. — The 
council of the Society of Arts offer the Fothergill Prize 
of 50/. and a silver medal for a paper on “‘ Existing Laws, 
Bye-Laws, and Regulations relating to Protection from 
Fire, with Criticisms and Suggestions.” The paper should 
consist of about 8000 to 10,000 words, and be written with 
a view to its being read and disc at an ordinary 
meeting of the society. Papers submitted for the _ 
must be sent to the secretary on or before October 1, 1902. 
Each paper must be typewritten, and bear a motto, the 
name of the writer being enclosed in a sealed envelo; 
with a similar motto, e judges will be appointed by 
the council. The council reserve the right of withholding 
the prize or of awarding a smaller prize or smaller prizes, 
if in the opinion of the judges no paper deserving the 
full award is sent in. 





CoNGRESS AND THE UNIVERSAL EXposiTION aT Sr. 
Lovuis.—The United States Congress has amended the 
law which provided for the opening of the Universal 
Exposition at St. Louis on May 1, 1903, by deferring it for 
one year. This has been done for many reasons, the 

rincipal being that, since its inception, the scope of the 

xposition has been enlarged. To show the extent of the 
buildings, it may be pointed out that four of those 
already in course of construction take in a sweep of more 
than one mile. The fifteen palaces, desi for the 
Industries and the Arts collectively, will hold the new 
century’s first exhibit of the world’s resources and output, 
and — ne! the same be ec yaa a pe gap a rad oO ne 
growth and progress o' peoples and all countries. Up 
to the middle of June the money available for the St. 
Louis Universal Exposition, including State and National 
appropriations, amounted to 20,000,000 dols., or some- 
thing over 4,000, 0007, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 24. 

OnE of the steel companies—the Illinois Steel Com- 
pany—has already sold its entire production for 1903. 
Other steel companies have already closed contracts 
for- 1903 delivery, amounting to one million tons or 
over. Negotiations are now pending for about 200,000 
tons, contracts for which are likely to be placed this 
week. The entire industrial situation is very strong. 
The anthracite strike is assuming serious proportions, 
and a convention will be held next month to induce 
bituminous miners to inaugurate a sympathetic 
strike. Nearly all the work that has been done 
during the past week has been done at_ higher 
prices excepting rails, which are fixed at 28 dols. 
for the coming year. This assurance has given 
much satisfaction to the iron and steel makers and 
buyers. Bar iron has advanced 2 dols. per ton within 
a week. The Nuts and Bolts Association held a meet- 
ing last week, and put up prices. This is due to the 
advance in bar iron. The entire situation is very un- 
settled, owing to the development of new demands 
from unexpected quarters. Incoming capacity has 
very little influence, as all capacity that will be 
harnessed within the next six months is practically 
sold up. Urgent inquiries are now coming in for iron 
and steel plates, as well as structural material. No 
advances will be made, but those who are in urgent 
need are obliged to pay bonus pa The anthracite 
strike is only fairly inaugurated, and a convention will 
be held in July for the purpose of bringing out the 
bituminous miners, or as many of them as will see fit 
to join. 

The Alabama miners held a convention yesterday, 
and demanded an advance of 10 per cent. in wages. 
Another shipyard will shortly be opened at Perth 
Amboy, near New York harbour. The United States 
Steel Company paid over 1,000,000 dols. for additional 
ore properties in the Mesaba district last week. This 
corporation has now enough ore supply to last for the 
next fifty years. Work will soon be begun on twelve 
more open-hearth basic steel furnaces. This plant is 
located in the Monongahela Valley, south-east of Pitts- 
burgh. 
and whim completed will exercise a strong influence 
upon prices. Great activity will — in railroad 
construction during the coming twelve months. A new 
railroad has been projected across the Rocky Mountains 
from Denver to Salt Lake City, and it will be built 
quickly. Other long lines of roads are projected, and 
will undoubtedly be built, as the capital has already 
been subscribed. The requirements for railway con- 
struction are exercising a very powerful influence on 
the steel industry. A very urgent demand exists for 
coal and coke. The coke production last week was 
250,000 tons. A strike in West Virginia has caused 
prices in foundry coal and coke to advance. The ship- 
ments from Connelsville last week amounted to 12,247 
cars ; of coke, out of a total of 21,425 ovens, 20,650 
were making coke and 772 were idle. 








LancasuirE Ligut Raitways. — The first important 
section of the undertaking of the Lancashire Light Rail- 
ways we mage has been completed, and on Monday, 
the 30th ult., the first electric cars ran through from 
Live 1 to St. Helens. A 15-minute service of cars, 
covering the distance in about 1 hour 10 minutes, has been 
arranged, and the.through single fare will be 9d., as com- 
pared with 114d. charged by steam railways. 


Prrsonat.—Mr. A. Fidler has been mepeiont borough 
engineer of Northampton. Mr. Fidler has been holding 
a similar office at Southend. There were ninety-five 
applicants for the tte ag appointment, which 
carries with it a salary of 600/. per annum.—The Uni- 
versal Electric Supply Company, of 47, Crosscliffe-street, 
Manchester, announce that they have opened a 
office and warehouse at 60, Brook-street, Manchester, to 
which they request that all letters and communications 
be in future addressed. 





RHODESIAN PROGRESS.—It appears from information 
collected by the Bulawayo Chamber of Mines, that during 
the past year 65 new stamps were erected, making the 
total for Rhodesia 328, The quantity of gold reef milled 
last year was 248,062 tons, the average cost of milling 
was lJ. 2s. 10d. per ton, The average cost of the native 
Jabourers employed, including their food, was 41. 9s. 6d. 
per man pér month. Rhodesian mine managers do, not 
propose to erect batteries until ground has been thoroughly 
proved ;. but 605 more stamps are either on order or in 
contemplation, so that next year there will possibly be 1000 
stamps going. As regards the supply of coal, a 10-ft. seam 
has been cut at a depth of 135 yards at Wankies Main ; a 
shaft has not beensunk. The coal obtained is uniformly 
of good quality, and it is expected that by the time the 
railway reaches Wankies the output will range between 
500 and 600 tons per day. Wankies is not the only coal- 
field in Rhodesia; Sengwe, Luli, and Sabi are among 
others which might be mentioned. The value of the 
imports into Rhodesia last year was 278,000/. Efforts 


are being made to push forward the establishment of rail- 
way communication, and numerous branch lines are in 
contemplation. Up to the present, 1237 miles of railway 
have been constructed in Rhodesia, north of Vryburg. 


It is one of the largest in the United States, | Po 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasyow Pig-Iron Market.—Prices were firmer at the 
opening of the market last week, and continued in that 
state t a ereee, when the announcement of 
the state of the King’s health was made. There was then 
a fall of about 6d. per ton, and all the rest of the week 
business was suspended. On Monday of this week a 
very small amount of business was done in the fore- 
noon, only 2000 tons changing hands. The tone was 
steady, and Scotch iron was ld. r ton better, 
while Cleveland was 1d. down. e market was 
idle in the afternoon, and only some 1500 tons were done, 
but the tone was steady. tch rose 14d. on the day, 
Cleveland fell 1d., and hematite iron lost 44d. per ton. 
The settlement prices were as follow : Scotch, 55s.; Cleve- 
land, 49s. 74d.; Cumberland hematite iron, 59s. 9d. per 


ton. A small amount of business was reported done on | q 


Tuesday morning, about 6000 tons being dealt in at 
rather easier prices. tch warrants were 2d. per ton 
down at 54s. 9d. cash, with buyers over, and Cleve- 
land, after being done at 49s. 64d. per ton cash, left 
off 1d. per ton down at 49s. 74d. buyers. About 3000 
tons (all Cleveland) were done in the afternoon, the 
price finishing the same as on Monday night at 
49s. 84d. per ton cash. Scotch warrants were quoted 
54s. 9d. per ton cash buyers. The settlement prices were : 
54s. 9d., 49s. 74d., and Bos. 104d. perton. A fair amount 
of business was done this morning, and the tone was firm, 
the sales amounting to between 5000 and 6000 tons. Scotch 
gained 2d. and Cleveland 3d. per ton. A very small busi- 
ness was done in the afternoon, but prices continued firm. 
Between 2000 and 3000 tons changed hands, and that 
uantity of Scotch pig was sold for prompt shipment to 
} paces The settlement prices were : 54s. 44d., 43s. 9d., 
and 59s. 10d. The following are the quotations for 
makers’ iron, No. 1: Clyde and Calder, 66s. 6d.; Gart- 
sherrie, 67s.; Summerlee, Langloan, and Coltness, 70s. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 67s. 6d.; Shotts (shipped at Leith), 
70s.; Carron (shipped at Grangemouth), 68s. per ton. 
There was less Sadases doing with consumers than 
for a week or two past, and rather less inquiry for 
export to the United States, although the position 
seems wacteone’ on the other side of the Atlantic. 
There are still 85 furnaces re Scotland, against 
80 at the same time last year. o business was re- 
rted last week in West Coast warrants, and the price 
1s nominally quoted 60s. per ton, while some makers’ 
brands are quoted at the same figure. 


Finished Iron and Stecl.—There are better reports of 
the finished iron trade, and prices are keeping firm. 
There is a marked degree of firmness in the Scotch hema- 
tite that is for sale, with buyers at 61s. 6d. per ton de- 
livered to the local steel works, and sellers asking 62s. 
per ton; but East Coast hematite is somewhat sluggish, 
and may be quoted at 56s. to 57s. 9d. per ton delivered to 
the steel works in the North of England. 


Iron Ore and Iron Shipments into the Clyde.—Iron ore 
to the extent of 10,000 tons comprised the cargoes of four 
of the incoming vessels last week. There’ were three 
arrivals at Port Glasgow last week, carrying 1200 tons of 
pig iron. That made eleven steamers for the month, with 
an aggregate of 4500 tons. With the exception of 90 tons 
of steel plates for Messrs. Anderson, Rodger, and. Co., all 
the cargoes were of pig iron. 

P. and O. Steamers Building at Greenock.—There are 
two 10,000-ton steamers in process of construction in 
Messrs. Caird and Co.’s yard at Greenock, for the P. and 
O. Company. One of them is almost fully plated on the 
starboard side, and the other is just beginning to show on 
the stocks. These steamers wi the largest yet built 
for the P. and O. Company, as they will also be the 
longest that Messrs. Caird have ever constructed. These 
boats will be called Moldavia and Mongolia, and other 
two vessels of the same size, which are being constructed 
at Belfast for the same owners, will be named -Marmora 
and Macedonia. 


Another Satisfactory Year of the Glasgow Water Supply. 
—The accounts of the Corporation Water Works for the 
year ended May 31 last were issued on Monday. The 
revenue, including 97677. from the hydraulic power works, 
34341. from river supply works, and 7167/. brought for- 
ward, amounted to 241, 288/., against 216,511/. for the pre- 
ceding twelve months. The expenditure, including 
assessments and interest, &c., amounted to 166,345/., 
against 171,373. Of the surplus revenue, 74,943/. was 
carried to the sinking fund, and 14,722/. was credited to the 
revenue account of the present year. The domestic water 
rate at 5d. per 1/. within the municipality realised 43,114/., 
agua 42,178/.; and outwith the municipality at 10d. per 
1d. it realised 27,772/., against 96, 3971. 


774., and outside the city 23,549/., against 20,466/. 
The amount expended on new works was 40,482/., as 
compared with 63,0012. during the preceding year. The 
capital Lt emggpe on Craigmaddie Reservar? works, thé 
new aqueduct, and on the raising of the level of Loch 
Katrine, now amounts to 1,343,654/. ‘The committees 
have power to borrow to the extent of 3,500,000/., of 
which 50,288/. are still unexhausted. The sinking funds 
now. amount to 1,135,849/., as compared with 1,075,6291. 
at the same date last year. 








Tur Scumipt Locomotive: ADDENDUM.—With refe- 
rence to our article on this subject on 827 of our 
last issue, we are asked to state that the Schmidt patents 
for locomotive work are the property of Schmidt’s Super- 
heating Company, Limited, Broad Kanotusry Chambers, 
8.W., to whom all inquiries should be addressed. 


; ow $i. : Meter sup-_ 
ge within the municipality realised 68,949/., against | 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
John Brown and Co., Limited.—The annual meeting of 
shareholders in this company was held at Sheffield on 
Tuesday, June 24, Mr. J. D. Elis residing. In dealing 
with the report the chairman said the departments of the 
works were fairly employed during the mary pare of the 
financial year, but since then all branches suffered 
considerably from the general depression of trade. The 
—__- business of the firm was generally fairly 
. During the forty years they had been engaged in 
|1t a difficulty something like the present had arisen 
|three times. In 1877 there was a question as to 
whether —— should not go out of use 
altogether ; in 1 a difficulty as to whether armour 
ould be iron, steel, or compound, led to slackness 
for three or four months ; and again, in 1894, there was a 
uestion as to the best kind of armour, and they had con- 
siderable difficulty in keeping the works going. At the 
resent time there was no question as to the quality or 
escription of armour to be used, but for some reason or 
other the Government had a back their orders. He 
did not mean they had done so from any ill-feeling towards 
the manufacturers of armour-plates. One reason for the 
delay had been the difficulty of deciding what kind of 
boiler should be used, and this question had not yet 
been decided. Experiments with different guns against 
different thicknesses of plate, with the result that 
the Government thought they must have the plates on 
cruisers a little thicker. After alluding to the unsatisfac- 
tory condition of the coal trade, Mr. Ellis referred to their 
shipbuilding branch. It was, he said, a feather in the cap 

of the company that one of the vessels built by them h: 
attained the highest speed of any cruiser in the British 
ee Just now they were rather short of work at 
Clydebank, but the cruiser Antrim, for which an order 
had been received, would help to keep the men at work. 
He moved the — of the report. In seconding, Mr. 
C. B. McLaren, M.P., said he wished to say how thoroughly 
satisfied he was that they-did the right thing when they 
bought Clydebank. As to their other branches, no one, 
he supposed was making money in finished iron or finished 
steel; on the other hand, raw material, owing to the de- 
mand from America, had gone up, and they were in the 
curious position that while good profits were coming from 
raw iron and pig iron, finished material was being made 
at aloss. He hoped that state of things would not long 
continue, but they were much dependent on the condition 


of things in the United States. The report was adopted, 
a dividend of 15 per cent. declared, and Captain Tressider 
and Mr. J. G. Dunlop re-elected directors. 


Iron and Steel.—Work was generally resumed on 
Monday, but the slackness in the East-end is still acute. 
The file trade of the district is anything but brisk, and 
makers are bringing their plant up to date with a view to 
more economical production. The experience of recent 
years has proved the advantage in this direction of the 
use of power hammers in place of the old hammers, and 
this change is now being largely made. Makers of 
general appliances for silversmiths and cutlers report 
somewhat unfavourably. 


_South Yorkshire Coal Trade.—There has been no mate- 
rial change during the week in the condition of the coal 
trade of the district. The half-year has turned without 
any revision of quotations, and present rates are likely to 
be maintained for some little time, as the restriction in 
the output enables owners to keep prices steady. The 
best qualities of household coal are still selling readily, 
particularly for the Southern market, but there is only a 
moderate demand for seconds. The thin seam pits are 
becoming short of orders. Best silkstone coal is making 
onli ei ton, with seconds at lls. per ton; best 
Barnsley softs realise from 11s. 3d. to 12s. per ton, 
and seconds at 10s. 3d. } vd ton. The stoppage at 
Denaby and Cadeby Main, the principal collieries contri- 
buting to Hull, has already caused a few orders to be de- 
flected to other pits in the district, and should the strike, 
unfortunately, be prolonged, other pits will benefit to a 
considerable extent. At present business in hards is 
steady, without showing much activity. A light tonnage 
still suffices to meet the needs of the majority of local 
manufacturers. The railway companies have not, it is 
stated, yet placed the bulk of their contracts for loco- 
motive fuel, and are bidding 8s. 9d. per ton as against 
9s. per ton asked by the owners. Most of the ships 
ping orders are supplied at 9s. per ton, but in_ the 
open market the — range from 9s. 3d. to 9s. 6d. per 
ton. Supplies of best coal are in demand, but there 
is only a slight demand for inferior qualities. The con- 
tracts for gas coal are being placed at a reduction of 1s. 
to 1s. 6d. per ton. A very fair demand exists for both 
blast-furnace and steel-melting cokes, and rates are firm. 








NOTES FROM CLEVELAND AND THE 
= NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. * 
The Cleveland Iron Trade. — Yesterday the weekly 
market here was pretty numerously attended ; but very 
little business was recorded. ucers of Cleveland pig 
iron were in no hurry to enter into new contracts, as they 
are well sold, some of them, in fact, having disposed of 
their output over the next two months. Cleveland iron 
of qualities was reported to be difficult to obtain 
for early delivery, and sellers were not at all anxious 
to book orders on forward account, believing as they 
do that prices are not likely to fall. An encouraging 
feature of the market was that forward quotations were as 
firm as those for early delivery. No. 3 g.m.b. Cleves 
land pig was put at 49s. 9d., and that was the . 
nised quotation, though some buyers unsuccessfully 
endeavoured to purchase at a little below that figure. 
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No. 4 foundry pig was 49s. 3d.; grey forge, 48s. 6d.; 
mottled, 48s.; and white, 47s. 6d. The weakest spot in 
the market was again the hematite-branch. - Production 
of East Coast brands was reported to be considerably 
in excess of requirements, and “the continued offer 
of sellers to do business at cheap rates as compa 
with prices ruling in other hematite-making districts 
failed to bring buyers forward. A few more in- 
quiries on American account were reported, and the 
belief was expressed that they would result in a few 
orders being p! ; but it could not be denied that the 
neral state of the hematite trade was unsatisfactory. 
Nos. 1, 2, and 3 were quoted at 57s. for = delivery, but 
orders might have been placed at a little below that price. 
Spanish ore was firm, rubio being 15s.)9d. ex-ship Tees. 
‘To-day there was practically no alteration in the market. 


Manufactured Fron and Steel.—Very little alteration 
has occurred in the manufactured iron and steel indus- 
‘tries. Quietness characterises nearly every branch, but 
sellers are loth to reduce agg 2 agp Common iron bars 
are 6/. 5s.; best. bars, 67. 15s.; iron ship-plates and ship- 
angles, each 6/. 2s. ‘6d.; steel mee tes, 5/. 15s.; and 
steel ship-angles, 5s. 12s. 6d.—all less the customary 24 

r cent. discount for cash. Steel i keep 

usy, and not only are they well off for ordars, but a good 
number of inquiries continue to be made. Heavy sections 
are firm at 5/. 10s, net at works. 


Shipments of Iron and Steel.—The total shipments of 
iron and steel from the Tees during June reached 98,767 
tons, or nearly 21,000 tons less than during the previous 
month, the decrease being almost entirely in ram 
clearances. As compared with the shipments during 
June last year, those for the month just ended show a re- 
duction of only 57 tons. Of last month’s clearances, 68,861 
tons were pig iron, 39,355 tons of which were dispatched 
coastwise, and 29,506 tons foreign. Scotland took the 
most pig—viz., 26,047 tons, Germany took 8132 tons, 


America 4112 tons, and Holland 3540 tons. The manufac- 
tured iron ship last month amounted to’ 10,669 tons ; 
7722 tons going coastwise and 2947 tons abroad, India 


being the largest customer with 1517 tons. Steel clear- 
ances for June this year reached 19,237 tons, of which 
15,191 tons were sent abroad, and 4046 tons coastwise, 
Russia taking 5419 tons, America 2000 tons, and Canada, 
Ceylon, India, and Japan each between 1000 tons and 
2000 tons. 


Coal and Coke.—There is an abundant supply of Durham 
coal. Gas qualities run from 8s. 3d. to 9s. f.o.b., and un- 
screened bunkers 8s. 4$d. to 8s. 9d. f.o.b. Coke keeps 
firm, average blast-furnace qualities being fully 15s. 3d. 
delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been rather inactive; 
at the same time there has been a fair ee oe early 
shipment. The collieries and works in South Wales were 
generally idle on Thursday and Friday. The loading of 
vessels at Cardiff, Penarth, and Barry ceased after mid- 
night on Thursday, and work was not resumed at Cardiff 
Docks until 6a.m. on Saturday. The best steam coal has 
made 16s. to 16s. 3d. per ton, while secondary qualities 
have brought 15s. to 15s. 6d. per ton. There has been no 
she change in household ; No. 3 Rhondda large has 
een making 14s. per ton. Foundry coke has been quoted 
at 20s, to 22s per ton and furnace ditto at 17s. to 19s. 
per ton. As —s iron ore, rubio has m making 
14s, 3d. to 14s. 6d. per ton, while Tafna has realised 15s. 
to 15s. 6d. per ton. 


Ynysddu.—Messrs. Burnyeat and Brown, of Cardiff, 
who have secured a lease from Lord Tredegar of 3000 acres 
of land in the neighbourhood of Ynysddu, for the pur- 
pose of colliery development, have commenced operations, 
and will work in the direction of Cwmfelin Fach. The 
first truck-load of materials for sinking operations was 
taken on Thursday to the site of the new pit, which is 
situate on Glanyrafor Farm. Cwmfelin Fach is amply 
supplied with fresh water from the pe ge ON reser- 
voir, and it is believed that Messrs. Watts, Watts, and 
Co. intend sinking a pit near Ynysddu station. 


Wages in Wales.—The auditor of the South Wales and 
Monmouthshire Iron and Steel Trade Sliding-Scale Board 
has awarded the steelworkers an increase of 14 per cent. 
from July 1. This brings the rate of wages up to 14 per 
cent. above the preatirsins 


Messrs. Guest, Keen, and Nettlefolds, Limited.—Special 
meetings of the preference share and debenture holders 
of Messrs. Guest, Keen, and Nettlefolds, Limited, were 
held at Birmingham on Monday, to consider a resolution 
authorising the issue of 1,000,0007. debenture stock 
(raising the total issue to 2,000,000/.) for the pur of 
carrying out the amalgamation with Messrs. Nettlefolds. 
Mr, Arthur Keen presided, and moved the resolution, 
which was carried. 

The Forest of Dean.—At a meeting of the Forest of 

lean wages’ committee at the Speech House, on Satur- 
day, when both colliery owners and workmen were fully 
represented, it was agreed that 5 per cent. reduction 
should take place in wages, commencing on June 30. It 
will be remembered that when, on April 1, coal was re- 
reduced 2s. per ton, wages were only reduced 5 per cent. 
instead of 10 per cent., it being then arranged that if the 
owners failed to recover 1s. ton on the coal by July 1, 
the other 5 cent. should come off the wages, in ac- 
cordance with the terms of the wages agreement. The 


present reduction gives effect to this agreement. 
Tredegar Iron and Coal Company, Limited. —'The 
twenty-ninth annual report of the directors of this com- 


ey states that no attempt has been made to restart the 
or mills other tha 


urnaces n the small rail mill, for the 








produce of which there is a fairdemand. This has saved 


the company from all risk of | while, on the other 
hand,- the large stocks of iron on the ground at the close 
of the previous financial year have cleared at satis- 
factory prices. The coal trade, which seemed to droop 
twelve months since, has since recovered, and has lately 
shown a stronger tone. The whole of the increased out- 
put of the company’s collieries during the — year was 
sold at prefitable prices, while the order-book for the cur- 
rent year shows continued confidence on the part .of 
buyers. Meanwhile, no effort has been s to bring 
down working costs. Heavy expenditure decided on two 
years since for providing a modern and effective plant at 
all the pits is now nearing completion, but only a very 
small portion of the saving expected to be realised by 
this a rs in the accounts now submitted. On 
the other hand, the whole of the expenditure on the new 
plant and alterations to the end of the year has been 
rovided for out of revenue. The total output of coal 
or the past year amoumted to 1,110,085 tons, as compa: 
with 1,039,476 tons for the previous year. The excellent 
gpd of the company’s coal is now so well ised in 
the market that a much larger quantity could be profit- 
ably disposed of ; and in order to fully develop the various 
mines at M‘Laren No. 1 colliery, and to’be in a position 
to meet buyers’ demands, tlie directors are providing 
further and better accommodation for miners at Aber- 
tysswg, in the Rhymney Valley. The profit on working 
accounts during the past year was 94,077/., or, including 
the amount brought forward from the previous year, 
103,3087. The directors recommend that a dividend be 


paid on the A and B shares of 5 per cent., amounting to | g 


41,2167. free of income tax; that 42,707/. be applied in 
writing off the >. aaa on new plant, and that 99997. 
be carried forward. 








MISCELLANEA. 

Contracts have been let for part of the plant needed 
for the transmission of electric current from Niagara 
Falls to Toronto. The distance is 90 miles, and the trans- 
mission is to be effected at a pressure of 60,000 volts. The 
generating plant will consist of 10,000 horse-power units, 

nerating current at 11,000 volts, step-up transforniers 

ing used to raise this to the line potential. It is hoped 
— by July next year the first of these units will be at 
work. 


The Kronstadtski Viestnik states that the ‘‘ Zakladka,” 
or formal ceremony of laying a plate, of the two new 
Russian cruisers Izumrud an senso building at the 
Nevski Shipbuilding and Engineering Works, St. Peters- 
burg, took place on the 14th ult. The length of each 
cruiser will be 347 ft. 10 in.; beam, 40 ft.; draught, with 
full load, 16 ft.; displacement, 3100 tons; number of 
boilers, sixteen of the Yarrow type ; engines, 17,000 horse- 
power ; speed, 24 knots. 


The arrangements of the British Fire-Prevention Com- 
mittee for July include a test with materials by the 
British Uralite Company on July 9. Further, a test 
with the Pearson automatic fire-alarm system, and a 
test with glazing by the Union Plate Glass Company. 
The issue of publications during July will comprise 
Publication No. 71, dealing with a floor constructed of 
Jarrah timber, and, Publication No. 72, dealing with a roof 
test with the ordinary slate roofing and a roof covered 
with vulcanite. 


We have received from the Hadfield Steel Foundry 
Company, Limited, Sheffield, a useful diagram intended 
to facilitate the comparison of armour-plates and projec- 
tiles. From the diagram one can solve at sight such a 
— as the following: What thickness of plate at 

deg. to the normal to the line of fire should a 9,2-in. 


projectile weighing 380 lb. penetrate with a striking 
velocity of 3000 ft. per second, the figure of merit of the 
plate being 2.45. e diagram is mounted on a stiff back, 


and the face is protected by a sheet of thin transparent 
celluloid, so that it may be used in any situation without 
being rendered illegible by an accumulation of dirt. 


In a paper read before the American Society for Testing 
Materials, Professor A. Sauveur criticises the Kennedy- 
Morrison process of rolling rails, introduced some little 
time back into the Carnegie Steel Works, In this process 
the rail, before its final pass, is allowed to rest a short 
time on a cooling table, with the object of finishing it at 
a lower temperature than would be the case were the 
rolling finished at one operation. Professor Sauveur, 


whilst recognising the advantage gained by _rolling- 


at comparatively low temperatures, holds that the 
amount of reduction in the last bein 
cent., is insufficient to break up the crystallisation aris- 
ing during the period of cooling, and that the rail, 
therefore, is little or any better than if the rolling had 

mn carried through without intermission. To gain 
the benefit from low temperature rolling, the cooling- 
stage should, he considers, come early, wh t 
still a large amount of reduction to be accomplished, but 
this would be harder on the and so increase the 
cost of the rail. As an alternative, he suggests that 
the rail should be finished at as high a temperature as is 
desirable for ease and speed of rolling, and should finally 
be reheated to a point slightly above the critical 
temperature, a treatment which would: break up the 
coarse crystallisation, and impart a fine and uniform 
texture to the rail. 


The annual general meeting of the British Association 
of Water-Works Engineers will be held at Leicester on 
July 22, 23, 24, and 25, under the presidency of Mr. 
Frederick Griffith, M. Inst. C.E. The business meeting 
will be held in the council chamber of the Town Hall on 
the morning of the 22nd, whilst on the afternoon of that 


|day, at 2.30, the interim report of the committee on 


red | Works,” by Messrs. G. and F. W. Hodson. 


but 5 per |" 


hilst. there. 16: 





Standardisation of Cast-Iron Pipes will be discussed. The 
annual dinner of the Association will be held at 7 p.m. in the 
Mayor’s room, Museum Buildings. The papers to be dis 
cussed at the meetings on thesucceeding daysareas follows: 
1.°‘* Rural Water Supplies,” by Messrs. H. G. Keywood 
and J. Dewhirst. 2. ‘‘Standardisation of Water Fit- 
ings,” by Mr. R. 8. Lloyd, M. Inst. C.E. 3. “ Turbine 
Pumping Plant at Guildford,” by Mr. C. G. Mason, 
A.M. Inst. C.E. » 4..“‘Turbine Pumping Plant at 
Windsor,” by Mr. C. Sainty, M. Inst. C.E. 5. ‘“‘ Water 
Power Pumping Plant’ at Reading,” by Mr. A. T. 
Walker, A.M. Inst. C.E. 6. ‘‘ Electrolysis of Cast-Iron 
Water Mains,” by Mr. W. H. Humphreys. 7. “The 
a of Sus; led Steam Pumps to the Sinking 
of Deep Shafts,” by Mr. W. Price Abell, Wh. Sc., 
M. Inst. C.E. The following descriptive papers will be 
circulated at the meeting, but will not iscussed : 1. 
‘Description of the Leicester Water Works,” by the 
President. 2. ‘‘ Description of the en aa 
cription of the SS oo Water Works,” ‘by Mr. F. 
Tomlinson. 4. ‘‘ The Utilisation of the Upper Waters of 
the Derbyshire Derwent,” by Mr. J. 7 Everard, 
M. Inst. C.E., F.G.S., &c. lecture, entitled ‘‘ Do- 
mestic Filtration,” will be delivered by Dr. Joseph 
Priestley, B.A., M.D., D.P.H. 


In a recent issue of the Philosophical Magazine Pro- 
fessor R. W. Wood describes a most ingenious modifica- 
tion of Rowland’s famous experiment, going to show that 
& moving particle charged with electricity may deflect a 
magnetic needle, just as a continuous current of electricity 
loes. In Rowland’s experiment, and in repetitions of it 
since made, the charged body was on the rim of a revolv- 
ing disc, and the highest speed with which ‘the — 
can be moved is with this arrangement less than 300 ft. 
per second. Professor Wood has, however, succeeded in 
obtaining a stream of charged particles moving at a 
speed of about 2000 ft. a second, and with these the effect 
ona a needle is very marked. He uses a modifi- 
cation of Armstrong’s hydro-electric machine, in which 
it will be remembered a jet of steam is electrified by 
friction «s it rushes through a suitable orifice. In 
Professor Wood’s apparatus, however, the steam was 
replaced with carbon dioxide flowing from a cylinder, in 
which it is stored at very high pressure. The jet used was 
2.5 millimetres in diameter, and, as usual, a — of 
the issuing gas solidified on its escape. These solid 
particles were charged with positive electricity, the 
potential being such that sparks about 1 centimetre long 
could be drawn from the iron cylinder in which the CO. 
was sto The flow of cha: particles was direc 
through a glass tube placed about 1 in. below a magnetic 
needle, and marked deflections of the latter were ob- 
tained, which were reversed in direction when the flow of 
gas was reversed. 








Gas AT Paris.—The Revenue of the Parisian Company 


he | for Lighting and Heating by Gas in the first five months 


of this year amounted to 1,538,287/. The correspondin; 


| collection in the corresponding period of 1901was1,525;820/, 


The company’s revenue accordingly expanded to May 31 
this year, to the extent of 12, 4670, or 82 per cent. ; 





BurLeYy WATER Works: Cark Bottom REsERVOIR. 
—At the last meeting of the Burley-in-Wharfedale Urban 
District Council the engineer for the new water works, 
Mr. M. Paterson, of Bradford, reported that the dam: 
was within 9 ft. of top water level, and that 40,000 cubic 
yards of earthwork had been completed, leaving less than 
10,000 cubic yards to be done. Of this, probably more 
than nine-tenths come out of the reservoir site 
within water line, in addition to most of the puddle, the 
rubble pitching, and the beaching. The pe is 
almost entirely obtained from surface drift boulders of 
millstone grit, naturally the hardest and most durable 
specimens of that stone. These were split into massive 
blocks and keyed up with smaller material. It is ex- 

ted that the whole of ‘the earthwork and puddle will 
completed by the end of October, and the works by the 
end of the year. 





IRRIGATION IN THE WESTERN STATES.—An important 
Bill has just been passed by the United States Congress 
with the view of overcoming the great dry and thirsty 
land difficulty of the Western States. We are now 126 
years removed from the declaration of American independ- 
ence, and Jonathan has built up in that period a great 
and populous Republic, but the Americans are now be- 
inning to find that thei land is running short 
in the West, and that what is left is arid and value- 
less. Horace Greeley acquired a great reputation by 
saying to the typical immigrant who landed at New 
York: ‘‘ Young man, go West.” But it is no use the 
young man going West if he has only an arid wilderness 
to go to; and Congress has accordingly passed a Bill for 
carrying out irrigation works on a vast scale in m 
Washington, North Dakota, South Dakota, Colorado, 
Nevada, Utah, Wyoming, Kansas, Nebraska, &c. ese 
works are to be executéd.by means of a reclamation 
fund formed by the sale of* public land in the states 
and territories proposed to be dealt with. The whole 
proceeds of the public lands sold in future is to be 
applied to irrigation less the amount paid to local land 

cers, and 5 cent. due to the State under exist- 
ing laws for educational purposes. The Secretary of 
the Interior is authorised to make surveys and to 
construct works, using the reclamation fund for the 
execution and maintenance of the same. The Bill 
has been carried through Congress rapidly, President 
Roosevelt having a strong sympathy for it, and there is 
every prospect that it will be attended with valuable and 
important results, 
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THE ROYAL AGRICULTURAL SOCIETY 
OF ENGLAND. 


To-morrow the country meeting of the Royal 
Agricultural Society of England will commence at 
Carlisle, and at its close, next Friday, the last of 
these great missionary enterprises in favour of 
better cultivation of the soil of this country will 
come to an end. For sixty-three years these efforts 
| have been. continued, summer by summer, with the 
|exception of the year 1866, and have attained the 
magnitude of national events. They have done 
substantial good, and have carried into every dis- 
trict a knowledge of what can be achieved by 
good agriculture, by careful breeding, and by 
the adaptation of machinery to the sowing and 
reaping of crops. It cannot be suggested, how- 
ever, that the ultimate object of the Society 
has been attained, and that there is nothing more 
to be taught, or that every farmer has fully 
absorbed all that science and experience has to tell. 
Unfortunately, the exact contrary is the truth. 
Science has done less for agriculture than for any 
other branch of production ; and even the com- 
paratively small advances that have been made 
have never been acted upon with any thorough- 
ness. Farming is still in this country, for the 
most part, a petty industry, carried on by a 
multitude of men of small capital, inferior educa- 
tion, and little enterprise. In other occupations we 
see a constant tendency towards centralisation— 
concerns grow fewer and larger ; increased capital 
enables improved processes to be adopted, .and 
jmachinery displaces hand labour. At the same 
time wages rise, and the condition of the work- 
men exhibits a steady improvement. Foreign 
competition is met by renewed effort, and the 
greater the difficulty the more strenuous the 
attempt made to meet it. None of these conditions 
|obtain in agriculture. We hear of land going out 
of cultivation ; of Government grants in aid of local 
rates ; of labourers leaving the villages to crowd 
the slums of towns ; and of falling rents. Evidently 
there is still need of missionary effort to raise the 
' knowledge and-increase the efficiency of the farmer ; 
in spite of this, the Royal Agricultural Society has 
decided to abandon its attempts, and confine its 
future efforts to the Metropolis. : 

Of course there is a reason, and apparently a 

hows have 
| made losses on 39 occasions, and profit on 23 occa- 
| sions, the net result being a loss of about 35,000). A 
| good portion of this period belongs to ancient his- 
| tory, and therefore is scarcely in point. If we con- 
| fine our examination to the period 1890-1901 inclu- 
sive, we find a profit was made on eight shows and 











| 23721. Many of these losses were foreseen, for the 
Agricultural Society has never arranged its display 
solely with an eye to gate-money. Tt has always 
remembered that its vocation was the improvement 
of the art of husbandry, and that it was necessary 
to carry its object-lessons to all parts, and especially 
to those. that needed them most. Hence it was 
known ‘that it would make a loss at Maidstone, 
although it was not anticipated that it would be so 
large as 63821. ._But there were other losses which 
were completely unlooked-for. That at Birmingham, 
in 1898, came as a complete surprise, for the previous 
Show in connection with the town brought in a 
rofit of 3424]., and the population of the district 
ad. vastly increased in the interval. Unfortu- 
nately, the meeting, although nominally at Bir- 
mingham, was seven or eight miles distant, and the 
train. service was extremely bad. Again, at York 
there was a severe disappointment...The former 
Show; in 1883, brought 5190%. into the. coffers of 
the Society; and there seemed no reason, given 
good weather, that the later Show should not do 
as well, or better. Instead, it involved a debit 
balance of 3465!. Fortunately, better results were 
attained at Cardiff, and it is to be hoped that this 
year there will be a trifle to the good, although 
Carlisle is not a promising centre, for there is no 
large manufacturing aseatelicn to draw upon. 

It is quite evident from the figures we have 
given that the holding of large agricultural shows is 
a risky business, and a detailed examination of the 
items brings this even more forcibly into view. 
Last year, at Cardiff, the total receipts from all 
sources were 23,3141., and the expenses were 
21,3151., leaving a balance of 19981.: certainly a very 
small margin on such a speculative business, in which 
a couple of wet days may reduce the gate-money by 
four or five thousand pounds. At York the total 
receipts were 18,083I., and the expenses 21,5481., 
leaving, as we have already mentioned, 3465I. 
to the bad. There was nothing in the weather 
to account for the great difference; the most 
plausible reason being that the people in the 
neighbourhood preferred to await the Yorkshire 
Show, which was to take place a few weeks later. 
At that meeting jumping competitions are a great 
feature, and appeal very forcibly to the horse-loving 
inhabitants of the county. However that may be, 
the figures show that the business is not one that a 
prudent speculator would care to enter. 

The expenditure on one of. these summer meet- 
ings is fairly constant, and that of the last may be 
taken as representative. ' The fitting and preparation 
of the showyard costs 13,0501., of which 44971. is 
recovered by sale of the materials, leaving 85521. 
as the net cost. Outlay at the London office, in 
the matter of salaries and expenses, accounts for 
12651. Printing and binding cost 11091., of which 
8081. are recovered by. sales. of catalogues and 
charges for advertisements. On advertising there 
is spent 928/., on postage and carriage, 104l. ; on 
prizes, 44761. ; on forage, 4251. ; on judge’s fees 
and expenses, 10721. ; on administration and manage- 
ment, 28171.; on general expenses, 5271.; and on im- 
plement trials, 351. ; making in all 21,3151. On 
the other side,, the receipts were headed by a 
subscription of 20001. from the Cardiff Local Com- 
mittee. From entry of implements there was 
obtained 45541.; from live stock, 13931. ; from 
other entry fees, 2921.; from sale of catalogues 
(as already mentioned), 808/.; and from miscella- 
neous receipts, 2951. The above sources of income 
are fairly secure. - At Cardiff they brought in 93341., 
and at York 10,6211. Now we come to the gate- 
money. Admissions to the showyard realised 
12,6461. at Cardiff, and only 65041. at York. In 
addition, the entrances to the horse ring brought in 
12261. at Cardiff and 8011. at York, while miscel- 
laneous receipts were 106l/. in one case and 671. in 
the other. ,Out of the total expenses of 21,3161. at 
Cardiff, nearly one-half (9336/.) was covered from 
fairly stable sources of revenue, while the remainder 
caine from gate-money, which, of course, is very fluc- 
tuating, and in two years varied from 7372I. to 
13,9791. : 

Engineers will be interested in noting the dif- 
ferent parts played in the accounts by implements 
and live stock respectively. B: y speaking, 
‘these two divide the -show ground into by 
| moieties. But there the equivalence ends. e 
|implements pay 45541. in entrance-fees, and take 
75h. in prizes. The live stock, including poultry, 

y 15551. in fees, and. take 5114J. in prizes. 
This is more than the amount set forth in the 





FOR THE SOUTHERN RAILWAY OF FRANCE. _ |@|loss on four, and that the net result was a profit of | accounts, as the local committee and various 
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societies offer premiums in addition to those of the 
Royal Society. In other words, it requires a net 
expenditure of 35591. to induce the owners of 
live stock to exhibit. In addition, almost the 
whole of the cost of judges (1012I.) and all the 
outlay on forage (425l.) must be debited to 
the live stock, so that the cost to the Society 
cannot be reckoned at less than 50001., the 
greater ees of which is paid by the entrance fees of 
the implements. Per contra, it must be admitted 
that it is the live stock which attracts the majority 
of the visitors, and that without the horses and 
cattle the show would be impossible. This does 
not mean that the implement stands are not 
thronged, but only that the live stock holds the 
first place in the public esteem, especially in that 
of the townspeople, who form'the mainstay of the 
finances, although they understand little or nothing 
of what they see. 

For the future it is intended to hold the Show on 
a permanent site, between Ealing and Willesden, 
in the outskirts of London, and it is hoped 
by that arrangement to avoid further losses. 
Whether that expectation will be fulfilled remains 
to be seen, but it is clear that present sources 
both of expense and of income will be reduced. 
Much of the annual cost of equipping the show- 
ground should be entirely saved, while there should 
be some reduction in administration ; for although 
London is not a cheap place to stay in, it is 
economy itself compared with a county town during 
Show week. On the other hand, the local contri- 
bution of 20001. will disappear. The shopkeepers 
and hotel-keepers of the Metropolis will not be sure 
enough of an increased trade to subscribe liberally 
to such an enterprise, especially in June, when they 
are full of business from other sources. The fees for 
the entries of implements are certain to decrease 
enormously after a time. The important firms, 
especially the engine-builders, will doubtless con. 
tinue to show, but many of the smaller ones— 
and they constitute a majority—will soon dis- 
cover that they are face to face with an entirely 
new class of visitors. At the county Shows 
the stands were surrounded by genuine farmers, 
men who tilled the soil in a small way, and who 
came with the idea that they could obtain a_ better 
selection than from the local ironmonger. They 
went from stand to stand comparing the different 
types of implements, and finally they bought what 
they needed for the coming harvest, generally after 
a good deal of chaffering. The words ‘discount ” 
and ‘‘ free delivery” could be heard on all hands. 
But such men will not come to London. They are 
essentially local, and they took advantage of the 
local opportunity. A journey to London would 
cost 20 to 30 per cent. of their average pur- 
chases, and the outlay would spoil all their 
hopes of making a good bargain. No one 
who has not attended a Royal Show can under- 
stand what an immense local excitement it 
creates. The town is decorated as for a corona- 
tion; new dresses are ordered and worn, and 
everyone who has a room to let, or a horse for hire, 
or something eatable to sell, looks forward to getting 
three times its fair value for it. One half the town 
makes holiday, and the other half works harder 
than ever in the hope of exaggerated profits. Not 
to have been to the Show is to confess one’s self a 
poor creature, unless the time was spent in taking 
in the stranger in a decidedly unscriptural sense. 
In London there will, of course, be no local enthu- 
siasm whatever, and there will be no small buyers 
of implements. The makers of ploughs, harrows, 
reapers, hay-makers, and a host of machines which 
even the smallest farmer must possess, will find no 
trade, and will cease to exhibit, preferring to in- 
crease their efforts at the county shows, which are 
becoming yearly more important. 

The small farmer is, of ‘course, not the sole atten- 
dant at Royal Agri¢ultura’ Shows. Landowners 
and agriculturists on an important scale go there in 
crowds, and they will find London a very convenient 
place to attend, especially at a time when the 
‘*season”’ has not concluded. It can scarcely be 
contended, however, that the Society is fulfilling its 
purposes in getting up a display for their benefit. 
Certainly there could be no justification for spend- 
ing money on such an object. The landowner has 
a direct pecuniary interest in the improvement of 
agriculture, for he cannot get his rent out of an 
impoverished tenant. It is curious, seeing how 
many iillions sterling are annually received by 
the territorial classes out of the land, that they 
have never made any concerted effort for the 


improvement of agriculture. A levy of 1 per cent. 
on their revenues would have been sufficient to equip 


| scale, in which most valuable researches might have 


ing, and the like, which are now promoted by the 
County Councils, out of rates to which the land- 


breeds of horses and cattle, and this is the matter 
which will interest them in the London Shows. As 
regards this, there is no reason to fear any falling- 
off. Indeed, as displays of well-bred men, women, 
and beasts, the a a at Willesden are likely 
to be most successful. But cattle-breeding is only 
one part of husbandry, and it will be a pity if the 
Royal Society should find the sphere of its opera- 
tions narrowing to this. 

That the London Shows will be less valuable to 
agriculture than those held in the country must be 
conceded, we think. Will they be more successful 
financially, and so enable the Society to extend its 
work in other directions? Unfortunately, the 
Society has never been able to pursue science with 
a single aim. It has always had to keep one eye 
on the ‘‘gate.” Each alternate Show, or there- 
abouts, has had to be held near a great town or a 
crowded manufacturing district, so that the half- 
crowns and shillings of the shopkeeper, the 
mechanic, and the collier might compensate for the 
poverty and the close-fistedness of the farmer. The 
| education of the agriculturist has been attained by 
| providing a popular holiday for the townsman. Will 

the Londoner respond to the invitation as the urban 
| provincials have done in the past? If he fails to do so, 
| the Shows aredoomed. ‘‘Society,” however enthu- 
| siastic it may be about agriculture, will not provide 
| the necessary thousands. It is the half-crowns and 
| the shillings of the many-headed that must be relied 
| upon, and in London the masses are hard to move. 
| A free spectacle, like a Lord Mayor’s Show or the 
Derby, brings out the populace in a way difficult to 
explain, but they are singularly inert in regard to 
a new sensation, which involves preliminary pre- 
ration and a railway journey for its enjoyment. 
he only Show ever held in London—that at Kil- 
| burn—was a dreadful failure, but the weather was 
the worst on record, and therefore that is no pre- 
cedent to go upon. The Windsor Show, in the 
Jubilee year, made a disastrous loss ; but that was 
not in London, and the railway journey was for- 
midable. It is not possible to speak dogmatically 
on this-subject, but a long acquaintance with the 
average Londoner, with his general want of en- 
thusiasm, his conservatism, and his ignorance of 
everything beyond the bounds of his own ex- 
perience, makes us feel very doubtful of the ex- 
pectation that he will troop to the Show in the 
required numbers. 
hen we compare the financial condition of the 





technical societies—the engineering institutions, for 
instance—we are filled with amazement. Agri- 
culture is our greatest industry. It represents a 
capital to be reckoned in hundreds of millions, 
and an income to be reckoned in millions, and yet 
| thetotal income of the Royal Agricultural Society last 
year was only 94811. Of this 66521. were received from 
subscriptions, and 2829]. were carried to revenue 


sum. 


overnors is 51. and for members 1l. each. This 
ooks like bad finance. The total assets of the 
Society are 31,689/., of which 12,7861. are in the 
form of furniture, fittings, machinery, and show 
buildings, much of which is not very saleable. In 
saleable securities there is 18,322/., not an excessive 
security for the 28291. required annually to repre- 
sent the contributions of the life members. Of the 
total income of 94811., more than half (54221.) is 
spent in rent, taxes, and general administration 
expenses. The expenses connected with the Annual 
Show are not included in thisamount. The Journal 
of the Society and other publications costs 14171. net; 
there is expended on the laboratory 7171. on other 
scientific departments, 1003/.; and on examinations 
in agriculture and dairying, 2311., leaving a balance 
ito profit for the year 1901 of 6891. In addition 
|there was the sum of 1998/. derived from the 





i Cardiff Show. 
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Royal Agricultural Society with that of other great | 


It is quite clear that the Society could not pru- 
dently continue its country Shows on its present 


‘and maintain an experimental station on a large | resources. Its ordinary income only leaves a margin 


of 6891. over its ordinary and necessary expenditure, 


| been, made, or would have sufficed for inaugurating _if it is to pursue any scientific researches at all. Its 
the classes on dairying, beekeeping, chicken-rais- | liquid capital is but 18,332/., and a very consider- 


able portion, if not all, of this is covered by the 
claims of the life members. How much it is impos- 


owners pay scarcely anything. The one point to sible tosay without knowing their ages; but as nearly 
which the country magnates have devoted them- | 3000I. a year is wanted from 
selves to some extent has been the improvement of | the sum is none too great, to put the case very mildly. 


this source for income, 


In fact, were the Society a trading concern, it would 
not be justified in entering into any business of a 
risky nature. It stands, however, on a different 
basis. It has among its members a great number 
of highly wealthy men, whose credit is bound up 
with its continuance, and who would probably find 
the necessary funds were it to get into difficulties. 
The readiness with which the 25,0001. required for 
the putchase of the new showground was raised by 
subscription is evidence that the stability of the 
Society does not rest on an actuarial basis, but on 
the loyalty of its rich members and their readiness 
to aid it if necessary. Comforting as such reflec- 
tions are, it is evident that it would be far more 
satisfactory if a larger income could be secured 
and a better reserve built up. A total of 9650 
members is a pitiful showing for such a great 
industry asagriculture. If it were pursued with the 
zeal and earnestness of other businesses, there would 
be no difficulty in doubling these numbers. The 
subscription of one guinea is low enough to admit 
every one that farms 200 acres, and is well repaid 
by the four annual volumes of the Journal. hat 
is wanted is a vigorous effort to render the Society 
more popular and democratic. It has been stifled 
by the patronage of the wealthy. With its expen- 
sive West End house, which offers no accommoda- 
tion to the ordinary member, with its Royal and 
aristocratic presidents and vice-presidents, and 
with its council of rich men, it has come to be 
regarded as a landlords’ society. What is needed 
is that it should attract the tenant-farmers in 
greater numbers ; that: the young men should be 
encouraged to enter it, and when in should be 
taught to look to it for light and leading. All this 
means increased effort at headquarters, a widening 
of operations, and a departure from the easy-going 
traditions of the past. But with the country Shows 
an acknowledged failure, and the London Shows a 
risky speculation, there is need of altered counsels. 








THE REORGANISATION OF THE 

METROPOLITAN FIRE BRIGADE. 
THE great fires of Cripplegate and of the Barbican 
have been the subject of considerable comment in 
these columns, and in our articles we have frequently 
voiced the opinions of engineers, architects, and 
surveyors, who have to deal with questions of fire 
protection, in asserting that much of the loss 
incurred at these fires was due to the fact that 
the London Fire Brigade had not progressed in 
|accordance with the requirements of the Metro- 
polis as far as the rapid extinguishing of fire is 
concerned. The loss of property, however great, 
and even when involving the disarrangement of 
business of large districts, does not, however, very 
curiously, bring ,with it any great measure of 
public interest, inasmuch as the public have, un- 
fortunately, long adopted the view that loss by 





from the reserve fund which has been built up in| fire should always be covered by insurance, and 
part from sums received by governors and members | that, if the owner is insured, the other conse- 
compounding for their subscriptions by a single | quences are of little moment. We need, however, 
Fifteen shillings per governor and member | hardly say that no matter how fully the owner 
is credited to revenue, while the subscription for’! is insured, the. dislocation of business and loss 


| of trade caused by fire can seldom, if ever, be 
| met by insurance money; and that when it comes to 
| whole districts or large docks being entirely gutted, 
the national loss is also one of very great moment_ 

It has been similarly our duty to occasionally 
refer to the frequent loss of life in the Metropolis 
by fire ; but, asa rule, life has been lost in districts 
of a manufacturing and poorer class, during the late 
hours of the night, and little notice has been takep 
by the public of these sad calamities, although they 
have at times involved as many as six or more lives 
at one time, exclusive of a list of injured. It is 
apparently only now (and even now only in a com- 
paratively limited extent) that the terrible catas- 
trophe in Queen Victoria-street has so markedly 
called attention to the deficiencies of our fire 
brigade in its life-saving arrangements ; but we 
would even to-day doubt if this calamity will bring 





| home to the every-day citizen sufficiently the un- 
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fortunate fact as to how much is lacking for his 
protection. 

An inquest which is being held at the moment at 
the Guildhall may or may not throw light on some 
of these deficiencies in fire-quenching and life-saving. 
It is quite possible it will not throw much light 
either on questions of responsibility or on their 

ossible remedy, for by the time the jury—which 
fies already had three sittings—has sifted the cause 
of the fire, it will be but human nature if they 
hurry the proceedings to a close, and satisfy them- 
selves with a general condemnation of obvious de- 
fects, leaving the questions of responsibility and 
remedy for the higher public authorities to deal 
with. It would, in fact, be quite sufficient if 
a general verdict be arrived at by the jury, for 
the very able coroner, Dr. Waldo, with the aid 
of the City Solicitor—whose great grasp of the 
whole question is calling for a general comment 
in approbation—would probably be able to bring 
about the transfer of the enquiry to a quite different 
tribunal—i.e., probably to the House of Commons 
or to a Royal Commission. The general question 
of the cause of the fire and the confirmation of the 
obvious deficiencies would be issues of quite sufti- 
cient importance for an average jury to deal with, 
and would alone involve many tedious and careful 
sittings. 

Considering the limitation of the present inquest, 
and seeing more particularly that we have nothing 
whatever to do with questions of responsibility, but 
are only desirous of a rapid remedy, we hold that 
this is the moment to seriously put this matter of 
the inefficiency of the Metropolitan Fire Brigade 
before our readers ; and whilst touching on some of 
the more obvious defects, we think that now is the 
right time to also attempt to turn destructive criti- 
cism into constructive criticism, as far as the Fire 
Brigade is concerned—i.e., to show what London 
really requires. 

The questions of building construction, of build- 
ing supervision, of the application of the Factory 
Act, and of the responsibility of owners, has no 
bearing upon the point at the moment. We only 
wish to deal with the Fire Brigade organisation, 
which has to meet emergencies such as_ those of 
(Jueen Victoria-street, of Hackney, of the Barbican, 
and of the Cripplegate areas, and meet and prevent 
loss of life and loss of property in such cases where 
the various Building Acts, Factory Acts, and other 
regulations have failed to sufficiently limit the risks 
of fire. It must be clearly understood that the sole 
purpose of a fire brigade organisation is to step in 
where the practical effects of fire prevention as 
practised with the aid of various laws and regula- 
tions ends, and that no fire brigade can or should 
ever attempt to screen itself in the execution of its 
duties behind any unfortunate laxity in the preven- 
tive requirements. The fire brigade has to study 
and adopt its organisation according to the state in 
which it finds the city it has to protect, just as an 
insurance office has to make its arrangements and 
fix its premiums according to how it finds the com- 
bined arrangements for fire prevention and fire 
brigade work. 

The brigade, as it now exists, comprises a body of 
some 1200 men, the majority of whom are supposed 
to be always on duty, distributed at a number of fire- 
stations and some sub-stations divided into a few 
districts, each in charge of a superintendent and 
controlled by head-quarters staff, comprising a chief 
ofticer, second officer, and third officer, stationed at 
Southwark. 

Speaking generally, the equipment of the newer 
fire-station comprises nowadays a horsed steam 
fire-engine and a horsed 50-ft. fire-escape, no 
matter where located. There are, of course, quite 
a number of stations that have not yet got horsed 
escapes, and similarly some stations where a manual 
engine still takes the place of a steamer. The 
district. stations have additional appliances—i.c., 
additional steamers, ladders, and a stronger staff 
of men. Southwark head-quarters may be looked 
upon as the arsenal, having quite a number of 
extra appliances, as well as an extra number of 
men. For life-saving purposes it has been for 
many years the custom to have a number of hand 

ie-escape stations in the streets, in addition to 
tiose at the ordinary fire-stations. A number of 
these have been recently withdrawn at the instance 
of Commander Wells, on the ground that the esta- 
blishment of horsed-escapes at the fire-stations 
p-actically makes the horsed fire-escape in each case 
tike the place of several -hand fire-escape stations : 
4 Very risky experiment. This innovation, however, 


gave the chief officer some more men, which he was 
so badly in need of, inasmuch as men stationed at 
fire-escape stations could not be looked upon as part 
of the working force to be called out to general 
—_ their posts being immovable, except for local 
calls. 

The good points of the brigade include the excel- | 
lence of its personnel, the horsing of the force, its | 
new fire-stations, which are well planned, the me- 
chanical side of its steam fire-engines, and its general 
cleanliness and freshness. In numbers, in staffing, 
in equipment and clothing, in telephone and fire- 
alarm communication, in life-saving and fire-quench- 
ing appliances, the brigade, however, calls for strong 
criticism, to which must be added a general absence 
of systematic training, inefficient handling and 
tactics, illusive fire statistical information, and non- 
knowledge of fire geography. In making these 
strictures we not only express our own views, but 
those of the leading fire chiefs of Austria, Germany, 
and the United States, as well as of the leading 
experts in Canada, Australasia, and several of the 
great Scotch firemen.. We will say nothing of engi- 
neering or insurance opinion. 

But it is not. sufficient to speak only as to the 
actual state of affairs, it is desirable also to indicate a 
practical remedy as a basis for discussion. We may 
direct attention to the proposals publicly formu- 
lated by Mr. Edwin O. Sachs, whom we have con- 
sulted. The views set forth below may, in fact, be 
almost looked upon as embracing his scheme, with 
several slight modifications, based on Chicago, New 
York, Hamburg, Bremen, and Vienna opinions. 

To begin with, we accept the views of Mr. Sachs, 
which were recently expressed in the daily press, 
that the minimum staff of the London Fire Brigade 
should be 2500, on the assumption that practically 
the whole of the force is generally on duty ; but 
this force should, to our mind, reach the number of 
3000, if these men are to be accorded the reasonable 
allowance of leave and rest which human nature 
requires, and also were given such time for drill, 
instruction, and training as is necessary for them, 
and which is at present almost impossible. | 

Whilst not wishing to go to the extreme of the| 
Berlin Police Fire Brigade, which Mr. Sachs favours | 
from experience—where a man is either entirely on | 
duty and sleeping in his clothes for forty-eight 
hours, and then receives an off-duty of twenty-four 
hours, when he can do what he pleases, and would 
only be called to a fire on great emergencies—we think 
the division of duty should at least be such that a man 
is three days a week on full duty, three days on half- 
duty—i.e., when he can sleep undressed—and one 
day a week absolutely free of all professional cares. 
This would make the average time in the turning 
out of fire brigade engines and escapes a very diffe- 
rent one to what it is now, for, although the public 
do not know it, there are many stations where it 
takes minutes to get off a team where it ought to 
take seconds, and something very near the number 
of seconds in which the alarm is given for show 
purposes at headquarters on a Wednesday after- 
noon. This is not meant as an aspersion on the 
firemen themselves, but as a criticism on the system, 
owing to which the men at many of the stations are 
not properly housed, and although they are always 
supposed to be on duty, they naturally cannot always 
sleep in their clothes ; whilst the stabling arrange- 
ments in old stations (taking one such important 
instance as Watling-street) are at times quite 
ludicorus. 

If we then turn to the distribution of these 3000 
men, who we consider necessary, into districts, we 
consider with Mr. Sachs-that the number of such 
districts should be materially increased and prefer- 
ably brought into line with those of the new 
boroughs, as far as this is practicable, or on to 
some system of. zones, according to the nature of 
the property involved. The district commands as 
they stand at present are too large to be effective, 
and as a rule too large for superintendents of the 
non-commissioned officer rank, however ably they 
may have worked their way up. 

Each district should have a strict division of its 
staff into firemen proper and laddermen, the 
younger men a latter class first, and with 
age and efficiency being transferred to the fire 
class. This is the system which has been exceed- 
ingly well applied in the United States, where, we 
believe, there is also a distinction in uniforming the 
life-saving section, generally called ‘‘ hook-ladder 
companies,” the men forming these being of lighter 
physique and more lightly dressed than the firemen 





proper, for whom a heavy boot and very strong 











clothes are essential. Each fire station should thus 
have its life-saving crew, like its fire-extinguishing 
crew, and each crew should be of sufficient strength. 
It is regretable to see how often the London fire 
engines and escapes are nowadays turned out by 
the brigade entirely undermanned. 

The district. stations should in each case be the 
strongest stations, with especially large equipments 
of heavy steam fire-engines and long manceuvring 
ladders, water-towers, &c., as distinct from the 
general equipment: of the ordinary station, which 
should comprise either a light steamer under steam 
or a fully charged chemical engine with a horsed 
en fire-escape or a fully fitted hook-ladder 
truck. 

It should be reserved for the district stations to 
be equipped with what are termed special ap- 
pliances—i.e., smoke - helmets, ‘fire-suits,, smoke- 
exhausters, extra hose, and the like—inasmuch as, 
besides having duplicate sets of the ordinary ap- 
pliances of a ‘‘ turn-out,” there should be duplicate 
trucks with these special appliances ready to attend 
any call being dealt with by an ordinary station. 
These special trucks would not necessarily be on 
the spot at the first moment, but they should be 
able to arrive at an early stage. 

We would now turn to the very serious question 
of ae or staffing the brigade.. Vienna, which 
is supposed to be the most progressive brigade, has, 
we believe, seven ofticers—i.e., men of technical 
training, who are engineers, surveyors, or archi- 
tects. Berlin, we believe, has twenty-four such 
officers. We hold with Mr. Sachs that for the re- 
quirements of London, the various districts on the 
north of the Thames and on the south of the 
Thames should be respectively divided into groups. 
Whether this division be north and south or east 
and west is more a question of geographical prac- 
ticability than anything else, but, at all events, the 
whole districts of the Metropolis are too large to 
centre directly under one head. Each ‘ group” 
of districts would require an inspector and a deputy 
inspector, who would be men of high technical 
knowledge, and would be the. executive officers, 
taking actual command of their groups. 

The administrative and executive headquarters 
staff should comprisea chief officer, second officer, and 
third officer, with a staffof departmental inspectors 
and deputy inspectors in charge of such questions 
or departments as: (a) hydrants and water supply; (b) 
mechanical engineering and fire-extinguishing equip- 
ment ; (c) fire-escapes and life-saving equipment ; 
(d) telegraphs and fire-alarms ; (e) staff and train- 
ing ; (f) fire survey and inspection; (g) theatres 
and places of public entertainment; (h) stores of 
statistics. For a thoroughly good system of fire 
brigade work, Mr. Sachs has long insisted that a 
highly-skilled headquarters staff and group staff is 
absolutely essential, and the special technical 
knowledge- — should be thoroughly well 
represented. The sphere of the fireman, we should 
add, has become a most extensive one, and is not 
merely that of fire-quenching and life-saving, as in 
the days of old. 

We now turn to the question of equipment. The 
first essential, as far as life-saving is concerned, is 
rapidity and application for all purposes. For 
rapidity, alternate 70-ft. horsed fire-escapes and 
hook - ladder trucks would méet the  require- 
ments of London. Asa matter of fact, Mr. Sachs 
holds that the hook-ladder trucks alone would 
be all that is required, but a combination of the 
two would probably be even more practical, as the 
fire-escape is a very useful strategic ladder. 
With these appliances would go hand-in-hand the 
life-line and the jumping-sheet. With these four 
variations of darpliaisent, any life-saving could be 
done, from the highest building of the Whitehall 
Court type to the set-back shop of the Hackney or 
Edgware-road type. i 

or fire-quenching we would require, in the first 
place, chemical fire - engines, preferably of the 
remen type, which is somewhat an improvement 
on the American class,’and has long been adopted 
throughout the leading towns of Austria and Ger- 
many. With these appliances sufficient water can 
be applied, under chemical pressure, to have 
useful effect at the very earliest moment of a fire. 
Combined with the chemical engines there would 
be the hydrant for smaller fires, the light steamer 
for medium fires, and the heavy steamer from the 
district stations and headquarters for large fires. 
The application of large quantities of wafer would 
have to be facilitated by the American water tower, 
kept at district stations, which would, however, 
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according to ‘Mr. Sachs, have to be remodelled to 
meet the London requirements of narrower streets 
—i.e., would have probably to be constructed on 
telescopic principles, and not on the drop system, 
as in America, which makes a very long and 
cumbersome appliance, only suitable for broad 
thoroughfares. The application of the fire-quench- 
ing appliances would further have to be assisted by 
the long ladder, which would also have to be on 
telescopic principles. Special appliances at district 
stations, as we have already indicated, would be 
smoke-helmets, fire-suits, smoke-exhausters, de- 
vices such as the search-light for lighting up the 
scene of a fire, and the like. 

We now turn to the system of inter-communica- 
tion: The telephone inter-communication, as uti- 
lised at present in London, wants materially elabo- 
rating—t.e., there should be direct communication 
between the adjoining fire-stations and not merely 
inter-communication through district stations. The 
principle of using the ordinary fire-alarm post as a 
means of communication from a fire is correct, and 
the application of the telephone instruments to the 
fire-alarm should be further extended. The num- 
ber of fire-alarms would have to be materially 
extended, larger and more conspicuous fire-alarm 
boxes would be required, their position would have 
to be more conspicuously indicated by lamps at 
night, and these positions should be advertised 
by conspicuous plates over all letter-boxes in the 
Metropolis; the main entrances of all churches, 
public buildings, and public houses. The practice 
of giving a reward to outsiders bringing an alarm 
of fire should again be put in force, although the 
reward be only a small one, such as the sum of one 
shilling. The application of automatic fire-alarms 
should be encouraged, and also private call-boxes. . 

Regarding training and drilling, the training of 
the fireman practically ends nowadays after the 
recruit class. It should be essential that such 
training continue either on the basis of half-yearly 
— of a fortnight each at head-quarters, or 
at regular drills in district stations, during which 
time the actual station out-for drill would be re- 
lieved from headquarters. Athletic training should 
be compulsory. Every possible effort should also 
be made to intellectually train the fireman with the 


aid of classes on building construction, mechanics, | 
jaccrues from the assistance which the different 


‘Government departments, whose heads act as 
|honorary presidents, have lent. 


and the like, and this should be stimulated by the 
aid of prizes. ‘The fireman is naturally an intelli- 
gent, kind-hearted, and fine spirited fellow, and if 
the opportunity were given him for more improve- 
ment, both in training and in education, he would 
only be too happy to avail himself of it. 

These proposals for the reorganisation of the 
Metropolitan Fire Brigade are based, as we have 
indicated, to a great extent on suggestions put for- 
ward by Mr. Edwin O. Sachs, but we would, how- 
ever, in no way wish to infer that we are putting 
forward a complete scheme. We are only putting 
forward what we consider the essential basis of an 
irreducible minimum. As we have stated, we 
sincerely hope that this whole question of the 
Metropolitan Fire Brigade, combined with other 
important questions of fire prevention and fire pro- 
tection generally in the atrensitin, should, after 
leaving the hands of. the Coroner and his jury, be 
put before a Parliamentary Committee, or, prefer- 
ably, befere a carefully selected Royal Commis- 
sion. 

It is useless to expect the London County 
Council to move in the matter, as they are to a 
certain extent on their trial in this question of fire 
protection, and, further, will run the risk of seeing 
their fire-protective powers, which include the 
management of the Fire Brigade, the handling of 
the Factory Act, as well as the administration of 
the bye-laws regarding theatre protection, removed 
from them and placed within the sphere of the 
Home Office. hether this would be an im- 
provement, we should not like to say at the 
moment, inasmuch as the London County Council 
has certainly done good work in other directions, 
and, being but a young body, is likely soon to grow 
out of its early habit of making mistakes. But the 
centralisation of all questions of protection, whether 
they be preventive or questions of fire brigade work, 
under one central authority as far as a large com- 
munity is concerned, has been practised elsewhere 
with good effect, and it would be desirable for this 
matter to be very. carefully considered. It should 
be remembered that the Metropolis ought to serve 
not only as the model in these matters for Great 
Britain, but also for the vast realm of the Imperial 
Colonies. 


INTERNATIONAL NAVIGATION 
CONGRESS AT DUSSELDORF. 


Tue Ninth International Navigation Congress 
was opened in the Tonhalle, at Diisseldorf, on 
Monday last, June 30, by the German Crown Prince. 
The proceedings on that occasion were merely 
formal, and those who had listened to the oe 
speeches in the hope that papers would afterwards 
“stew were disappointed. There had been a few 
speeches of welcome already on the _ previous 
evening, at the reception of the members in the 
gardens of the Tonhalle, which is the property. of 
the. municipality. The chief officers of the Con- 

are : The Presidents, His Excellency director 
hultz, of the Prussian Ministry, and Dr. Franzius, 
of Bremerhaven ; the secretary, General Geheimer 
Baurath Sympher, of Berlin ; the chairmen of the 
two sections for inland navigation, Messrs. Honsell, 
of Karlsruhe, and Wittich, of Berlin—if we may 
omit the titles—and for Maritime Navigation, von 
Domming, of Berlin, and Sartori, of Kiel; the 
secretaries of the sections, Messrs. De Thierry, of 
Bremen, and Korte, of Berlin. The British dele- 
gates are General Charles Scrope Hutchinson and 
Major Charles More Watson; further, Professor 
A. Vernon Harcourt, who is a member of the per- 
manent Bureau at Brussels. Major Watson re- 
turned thanks during the opening ceremonies. 
Official lists of members are not published at 
the time of our present writing. But with more 
than 1730 members this Congress surpasses all the 
other Congresses, so far held in connection with 
the Diisseldorf Exhibition, and it will most likely 
maintain this leading position. 

The arrangements made for the business are in 
many respects excellent. All papers were in print, 
in the three official languages—German, English, 
French—weeks before the opening of the Congress, 
and those 1300 or 1400 members who had early 
notified their intention of attending had received 
these copies before starting for Diisseldorf. The 
| later comers were not quite so fortunate with 
respect to all the copies. But every member has a 
shelf in the office of the Congress, where all his 
papers and correspondence are kept for him. The 





Government has made a special grant of 25001. for 
this Congress ; something like that sum further 


These are the 
Ministers of the Interior, Public Works, In- 
dustry and Commerce, and of the Navy. These 
gentlemen spoke at the opening ceremony. Presi- 
dent Schultz dwelt upon the satisfactory progress 
that has been made by Germany and Prussia 
since the last Congress, held at Paris in 1900, 
regretting the one fact, which was mentioned again 
by other speakers, and which evoked a sympathetic 
echo—the rejection of the great Rhine-Elbe Canal 
scheme. Most of the members of the Congress, no 
doubt, would support that scheme, and the Mayor of 
Diisseldorf, who, in a very eloquent speech, pleaded 
somewhat apologetically for his city—too modest, he 
thought, perhaps, with its 250,000 inhabitants, tosuc- 
ceed Paris as the seat of the Congress—would be 
among them. The people of Diisseldorf may them- 
selves be a little surprised at the success of their 
grand Exhibition. Diisseldorf is not a great port, yét 
the docks which the members visited on Monday 
afternoon are very substantially built and well laid 
out and equipped, and if about 8000 vessels now call 
there every year, that is a good augury for the time 
when, after the deepening of the Rhine, Diisseldorf 
is to become a sea-port. And it is a beautiful town. 
Once, not more than a hundred years ago, cele- 
brated as an art centre and known as the residence of 
the Elector Palatine, Diisseldorf is now famous in 
the industrial world as. a centre of the iron and steel 
industry and of mining. 

The two large halls of the Tonhalle could have 
accommodated many more members than actually 
attended the meetings on Tuesday and the following 
days, commencing at 94.mM. It had not originally 
been intended to combine the session with a special 
exhibition of maps and models and descriptive 
pamphlets of noteworthy achievements, of river 
regularisation, locks, docks, -bridges, ships, ~&c. 
The Executive Committee had, however, yielded to 
the desire expressed, and the collection made is 
exceedingly interesting. 
ing the Congress week, and-as no further space was 











It will only be open dur- | 
‘report ; the lock-gates are to be of steel, sheathed 
available, the exhibits had to be placed within the | on one side only ; 

meeting halls and the rooms between them. When | not cel oo 
the interest in the discussions flagged, therefore, | preference for ordinary locks, in opposition to other 


members began to study the exhibits. One point 
rather tended to make members disregard strict 
discipline. Communications can be made, as 
stated, in German, English, or French, and all 
speeches are immediately translated by one of the 
secretaries, so that at least .two versions, the 
French and the German, are given. The English 
are too scantily represented to claim this privi- 
lege; some twenty. were expected, but not all 
appear to have come. Now these translations are 
welcome to one part of the audience and tedious to 
the other, and the acoustics of the large. halls 
make loud and distinct enunciation very desirable. 

It is the rule of the Congress that questions 
upon which reports have been invited are. first 
discussed under their titles, and that communica- 
tions, papers on matters which, though of great 
interest, perhaps, are not yet ripe for general 
deliberations, are taken afterwards. The Reporter- 
General of a question opens the debate and closes 
it. Altogether six questions have been submitted, 
which means six general reports. . Each question 
embodies a good many reports, and apart from the 
six general reports, members received copies of 
eighty-eight communications. To these we have 
to add the excellent guide-books handed to members. 
A lavish hospitality was thus practised both as 
regards printing and entertaining in the proper 
sense. .The evening in the Tonhalle Gardens was 
thoroughly enjoyable ; that the second evening in 
the Fésthalle of the Exhibition was not quite so, 
was the fault of the stifling heat and of the enor- 
mous crowd. This latter entertainment was given 
by the Central Association for the Promotion of 
Inland Navigation in Prussia. 


OvercomMING GREAT HeEicHTs By CANALS. 


This was the first question discussed in the first 
section. Thirteen different reports had been sub- 
mitted, and were taken as read, in accordance with 
the usual practice, the Reporter-General, Professor 
Bubendey, rector of the Technical High School of 
Berlin, summarising the chief points, and thus 
opening the discussion. The material is so rich 
that our readers must not expect more than very 
brief notices of the reports in our present article. 
Mr. Barbet, of Valenciennes, describes briefly the 
various arrangements made in French canals, dwel- 
ling particularly on the inclined planes, hydraulic 
ship-lifts and high-lift locks. Messrs. Genard and 
Denil, of Brussels and Mons respectively, occupy 
themselves chiefly with the hydraulic lifts of the 
Canal du Centre in Belgium, a canal which was to 
bring Ostend, Antwerp, Paris, and the Dutch ports 
into communication. Inthe Thiriot Valley, a level 
difference of 70 metres had to be overcome on a 
reach of 7 kilometres. As little water is available, 
it was resolved to construct four lifts of the Clark 
type, resembling those constructed at Anderton- 
on-the- Weaver. The hydraulic trough of La 
Louviére forms of this scheme. 

The lift of Fontinettes is described by Mr. 
Barbet. Mr. Lefebvre, of Brussels, deals with 
the canal frem Charleroi to Brussels, which was 
originally constructed for vessels of 70 tons burden 
only, and which is now being enlarged. The new 
docks, for rises of 4.1 metres with spare basins, 
seem to meet all the requirements. 

Major Laurell, of Stockholm, discusses the im- 
provements which are being effected on the Troll- 
hatta Canal between Lake Wener and the Cattegat, 
near Goetheborg. . It is proposed to overcome a 
height of 32 metres by four locks, 110 metres in 
length and 15 metres in width. As the ground isall 
rock, a subterranean aqueduct will be required for 
filling the lock chambers from below; but the 
abundance of water does not call for any spare 
basins. 

Lieut.-Colonel Raymond, of the United States 
Corps of Engineers, discusses the projected deep 
waterway which is to connect the t Lakes 
direct with the Atlantic Ocean. The Government 


‘called for projects for two waterways, one 21 ft., 


the other 30 ft..in depth, and for reports on their 
relative advantages. --The locks of the Fort St. 
Mary’s Fall have furnished valuable experience for 
this work, and the Committee has decided in favour 


of locks with high lifts (of 52-ft.'maximum), though 
the intermediate gates would thus, in some cases, 


be subjected to a head of 77 ft. Details of con- 
struction and cost estimates are contained in his 


the culverts are to be in the walls, 
The report expresses a strong 
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methods of overcoming great heights, and for single- 
vessel locks rather than for fleet locks ; interme- 
diate gates are recommended. 

These recommendations are a matter of surprise 
to Mr. C. Offermann, a Prussian Baurath at present 
at Buenos Ayres. He favours ship-lifts on the score 
of economy in water, which implies that no very 
deep cuttings are required, and ‘he is therefore also 
astonished that an ordinary lock should be thought 
of for Henrichenburg, close to the famous canal 
lift, where some further provision has to be made 
for the alimentation of the canal. He regards 
locks themselves as necessary evils, whose number 
must be restricted as much as possible. The 
smooth working of ordinary locks, he points out, 
depends very much on the punctuality of the boat 
service, upon which no mathematical calculations 
can be based. He proposes, however, a novel kind 
of boat-lift. _ It will be remembered that the big 
trough of the Henrichenburg Canal lift—which 
will he fully illustrated in an early issue of Trac- 
TION AND TRANSMISSION—rests on floats, but can 
be supported by the four screw shafts in cases of 
accidents ; this lift takes boats of 800 tons. The 
pitch of the screw spindles has purposely been 
made slow and self-locking, and the massive 
spindles are normally in motion when the lock 
operates. . Mr. Offermann would replace the five 
vertical cylindrical floats by one horizontal float 
cylinder, and make it move in guides, on the usual 
plan of slightly raising the water in the tank for 
the descent. This he would effect by means of a 
by-flow, and he would not require any further 
machinery. He agrees with Mr. Gerdau, the con- 
structor of the Henrichenburg plant, as to the 
possibility and advisability of building such lifts for 
much greater heights, say, of 50 metres ; at Hen- 
richenburg the lift amounts to 16 metres. 

Mr. Gerdau, chief engineer to Messrs. Hamel and 
Lueg, of Diisseldorf, touched also upon other matters. 
The Austrian engineers particularly ‘have advocated 
inclined planes, either @ sec or @ flot ; that is to say, 
the boat to rest in an empty or a full tank. Mr. 
Gerdau considers this proposal as likely to cause 
serious trouble, especially with transports d sec, 
unless the boat hulls were very much strengthened. 
He would try inclined planes with hydraulic slides ; 
experiments which he had made with loads of 100 
tons, gliding simply on cast-iron paths, for want of 
gun-metal or other more suitable material, had been 
quite satisfactory. The single-plunger lifts at La 
Louviére and Fontinettes must, in his opinion, be 
relegated to the past. The trouble on such plants 
had generally come from insufficient foundations of 
the upper reach, and they had had no real difficulty 
at Henrichenburg. Mishaps had occurred; the 
trough had once, by accident, run quite dry, but 
the screw spindles had done their duty splendidly, 
and within three hours the plant had been in opera- 
tion again; he did not see how Mr. Offermann 
could avoid disaster in such cases. Contrary to 
many of his colleagues, he was distinctly of the 
opinion that hydraulic ship-lifts of the Henrichen- 
burg type were best suited for maritime locks, for 
which others think ordinary locks indispensable. 

Mr. Kuhn, Commissioner of the Austrian Govern- 
ment, deals with the Danube-Oder Canal, which 
will have a length of 265 kilometres, and rise from 
Vienna to an elevation of 125 metres. The height 
is to be overcome by seven lifts or inclined planes 
ranging from 15 to 43 metres; another project 
suggests 43 steps with locks and spare basins. An 
experimental inclined plane is in course of con- 
struction near Prerau. Mr. Schénbach’s memoir 
also concerns the important regularisations, now 
planned in Austria, for which the Legislature has 
already granted 250,000,000 kronen (not quite as 
many shillings). Mr. Schénbach advocates inclined 
planes for moving the boats on carriages, not float- 
ing in tanks—not, as Mr. Gerdau thought, as a 
makeshift, because he was afraid of the heavy load 
of water tanks, but because of the vibrations of the 
water in the trough. He is not committed to dry 
or wet transport, however, but simply pleads for 
inclined planes; which inclined plane system, 
nor ——— will decide. Ke had a fine 

el on exhibition, a carriage moving on twelve 
wheels, which bear each 100 piiaponuness, and 
which have already performed 1000 hours of work, 
the conditions co nding to a year’s working of 
such a device in an actual plant. The schemes 
involve an inclined plane at an angle of 66 deg. 
at Gmiinden, ‘to overcome a height of 70 metres, 


and inclined pla: 
Danube-Moldau pend up to 170 metres for the 


Mr. Schnapp, of Berlin, refers to the Masuria 
Canal, in Eastern Prussia. Locks with chambers 
for 20 metres lift are to be constructed there, and 
fitted with spare basins ; and in order to economise 
the scarce water as much as possible, he and Mr. 
von Gerstenbergk have modified an old, almost- 
forgotten suggestion of Girard, which we hope to 
describe later. The whole plan looks very simple, 
and no special foundations would be required. 

The two English contributions which we have 
left last are by no means the least important. Mr. 
Gordon Thomas describes the Thomas lift at the 
Grand Junction Canal. The Thomas lift at Foxton, 
which we illustrated in ENGINEERING last: year (vide 
vol. lxxi., page 111), comprises two inclined 
planes in juxtaposition of the same inclination, 
and parallel to one another, but echeloned ; the 
vessels are water-borne on wheeled carriages, the 
planes descending into the water, and the opera- 
tion requires two hauling ropes for each dock car- 
riage and a balancing rope. The inclination is 1 in 
4, reduced at both extremities, and the plant is 
designed for vessels of 70 tons. Colonel Wateon 
had to acknowledge, of course, in his short speech, 
that most of the 6000 kilometres of English canals 
are small. The plant, however, is, as Professor 
Bubendey pointed out, of especial interest with 
regard to the big Austrian schemes now under con- 
templation. The locking through a height of 75 ft. 
is accomplished within 12 minutes, and 90 per cent. 
of the water is restored. 

Mr. J. A. Saner, in his report, takes a general 
broad view. If canals are to reacquire importance 
in countries like England, he maintains, where 
State subsidies are out of the question, they must 
be made wider, deeper, and capable of affording 
more rapid transit than the old canals. It is 
impossible to lay down any hard-and-fast rule 
as to which type of lock should be adopted. 
Reviewing briefly the various types and their 
capabilities, he comes to the conclusion that for 
canalised rivers with comparatively easy gradients, 
the old masonry locks appear to be most suit- 
able; in other cases circumstances must decide ; 
but even in tideways and ship canals, such as the 
Manchester, the Panama, and others, he cannot 
conceive any combination of circumstances where 
the advantages to be gained by a mechanical lift 
would outweigh the advantages of greater safety, 
simpler construction, and permanent nature of the 
materials used in a masonry lock or flight of locks. 

Professor Bubendey contented himself with a 
masterly réswmé, grouping the various contrivances 
mentioned in the thirteen reports under general 
headings, such as ordinary locks with or without 
spare basins, lifts, inclined planes with longitudinal 
and with transversal tanks, equilibrium of the 
masses, saving of water, &c., and he concluded 
with nine questions to which he desired to direct 
the attention of the Congress. Most of the speakers 
addressed themselves to special points, however, as 
might have been expected, and there was little 
discussion on his broad principles. Mr. Gerard 
prefers one direct lifting to inclined ; transport in the 
dry was out of the question in Belgium, ‘he thought. 
The hydraulic lifts at La Louviére were exceedingly 
simple, and performed in 16 minutes what the old 
locks with spare basins had done in 33 minutes. 
Mr. Lefebvre had stated in his paper that the locks 
with spare water which are provided with cylin- 
drical gates, lock boats of 350 tons now in 15 
minutes, while the old smaller locks required 23 
minutes for boats of 70 tons.. Mr. Barbet made 
some remarks on the basis of comparisons for the 
working capacity of different types of locks. 

Mr. La Riviere gave some interesting notes on 
the Fontinettes lock. The hydraulic lifting plant 
there dates from 1888 ; an old ordinary lock existed 
there, and when the foundations of the hydraulic 
lock gave way in 1893, up to which time no hitch 
had occurred, they were very glad to have the old 
locks to fall back upon, and the practice had since 
been to give the hydraulic lift a rest every Sunday. 
Mr. Gerdau did not dispute the simplicity of the 
old lock, but feared that this simplicity was lost in a 
flight of locks. Mr. Schénbach, of the firm of the 
Prague Engine Works, late Breitfeld, Danék, and 
Co., and Mr. Wendelin with him, emphasised that 
they had in Austria to deal with problems which had 
so far not been attacked elsewhere. Nobody sug- 
gested mechanical or hydraulic direct lifts of 250 
metres, but that was their case, and just as Austria 
had constructed the first mountain railway, over the 
Semmering Pass, so they were apparently going to 
act as pioneers in mountain canals. The balancing 


upon which Mr. Bubendey had particularly dwelt, 
they wish to effect directly. by driving dynamos and 
charging accumulators, a plan upon. which it is not 
advisable to express.any opinion except with know- 
ledge of full particulars. 

‘ Since Mr. Bubendey had not received any. proper 
replies to some of. his questions, he wished to with- 
draw them. . This suggestion, moreover, caused a 


renewal of the discussion by. Messrs. Mars, 
Genard, and others, and it was finally that 
the various reporters should meet and bring the 


questions again before the Section. 


Lock-GATES AND THEIR MATERIALS. 


Section IT. meanwhile deliberated upon the con- 
struction of lock-gates and of materials for them. 
The general report had been drawn up by Jehermrath 
Fiilscher, late of the: North-East Sea Canal Com- 
mission, now in Berlin. Five. reports had been 
submitted. . 

Mr. W. Henry Hunter, chief engineer to the 
Manchester Canal Company, reported briefly on -his 
personal experience. All the fifty pairs. of lock- 
gates of the Manchester Ship Canal are constructed 
of greenheart timber from British Guiana, which 
could then be obtained in sufficient quantity with- 
out trouble. But greenheart will not always re- 
main readily available ; some of the Australian gum 
trees, especially the jarrah and the karri-karri, seem 
mechanically to be equal to greenheart, however, 
though their immunity against the ravages of the 
teredo is not yet sufficiently established. The dura- 
bility of greenheart is beyond doubt. Some of 
the Mersey dock- gates that were constructed 
seventy years ago remain in good working order ; 
cases of failure are in fact hardly known. The gates of 
the Delamere Dock on the River Weaver, constructed 
in 1862, have not required any repairs yet. The life 
of steel gates would appear hardly to exceed 30 years. 
As regards facility of repair after accidents, Mr. 
Hunter quotes two well-known cases. ‘The Harold 
ran through the Latchford group of locks in 1895, 
carrying one leaf away entirely and wrecking the 
other ; for three days the upper gates, also damaged, 
had to sustain the full differential head of 16 ft., 
and these repaired gates could afterwards be worked 
while the temporary steel gates were constructed. 
The other accident was caused by the Starlight to 
the Barton Locks in 1899: successful repairs -were 
effected in this case. As temporary gates, steel 
is certainly superior to wooden construction, and 
the transport facilities are on the side of steel. 
The general conclusions are, therefore, greenheart 
gates for permanent important work, steel for spare 
and temporary purposes. 

Messrs. Brandt, of Liineburg, and Hotopp, of 
Hanover, have a preference for wood—by which 
they seem to understand always oak—and for Ger- 
man rather than American oak.’ Their paper con- 
cerns the sea-gates on the River Ems, at Papene 
burg, Leer, and Emden, at Wilhelmshaven ; at Brake, 
Geestemfinde, and Bremerhaven - on-the - Weser ; 
Harburg and Glickstadt-on-the-Elbe ; Husum in 
Schleswig; and on the Kaiser Wilhelm Canal ; 
and they compile two Tables on the respective 
wood and steel or. iron gates, stating dimensions, 
head of water, cost of erection, actual or- estimated 
life, &c. To wooden gates they assign an average 
life of 25 years, to iron gates-of 40 years. Iron 
gates they believe, decay principally below the 
water line ; at Gliickstadt rust spots began to show 
4in. below the water line, and are most pronounced 
ata depth of about 3 ft., where the decay, rust, 
moss, shells, &c., penetrates to a depth of } in. 
The water there is sweet, brackish only in excep- 
tional cases, but several drains from the moors 
empty into the river. Some iron dock-gates of 
Bremerhaven, erected in 1852, were removed in 
1900; plates were found corroded to a depth of 
0.15 in., especially parts in contact with the frame- 
work, and also with the oak timber ; further, rivet 
heads and other projections. The gates were re- 
built in steel. Compound gates have been pro- 

by Fiilscher : wood below the line of decay, 
iron above ; they are recommended especially for 
sea-gates of considerable depth below. the line of 
decay. Such gates need not be fitted with the 
expensive air chambers. The authors do not pro- 
nounce in their favour on account of difficulties of 
construction; nor would they recommend wood 
for locks more than 13 metres wide and 9 metres 


deep. 

Mr. J. Nelemans, of Ter Neuzen, reviews the 
dock-gates of the canals of the Netherlands, built 
since 1820, in the first decades chiefly in oak, and 
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since 1862 mostly in iron. The gates of the inland 
canals are generally made of angle and channel 
irons, with plate covering on one side. To avoid 
destruction by the teredo, the heel-posts and other 
exposed parts are studded with large-headed nails, 
whose rust fills the interstices ; of late, however, 
greenheart has been preferred. Mr. Nelemans comes 
to the conclusion that iron gates are, on the whole, 
by about 10 per cent. higher in primary cost than 
oak gates ; creosoted pine is cheaper still, its use 
is restricted, however, to small heads ; greenheart is 
the most expensive material. The cost of main- 
tenance, he believes, depends largely upon the 
ag of the gates’which is not immersed. The 
ife of iron and pinewood gates cannot yet be 
stated; none of the iron gates, 40 years old, 
have yet had to be renewed; those of the 
Zuid-Beveland Canal are in a bad state, after 
thirty-five years of service, but most iron gates 
would probably last sixty years and more, oak 
gates about thirty years. Mr. Nelemans would 
not construct any wooden gates for locks more 
than 18 metres in width ; bronze coatings for iron 
gates are objectionable, as they set up electrolysis ; 
iron gates are easily repaired and renewed, and 
there is less danger of hidden flaws than in oak. 

The report by Messrs, Pierrot and Mélotte, of 
Antwerp, on the Kattendyk-Antwerp locks is in- 
structive, but requires detailed study. Wooden 
gates were built in 1856 ; iron gates were adopted 
later, after a collision ; the lock machinery was altered 
in 1889, new wooden gates were then constructed, 
and the question of passing once more over to iron 
gates is now under consideration. They have had 
a good deal of trouble both with their wooden and 
iron gates, which is ascribed to severe stresses on 
the pivots, weak girders, hand-riveting, which 
caused leakage, and other defects, which the paper 
discusses in fairness. 

We must postpone until next week any further 
report of the proceedings of the Congress. 








COMMERCIAL EDUCATION IN JAPAN. 

Some time ago, when Lord Reay was intro- 
ducing a deputation to the Education Department 
in London, he stated that if we studied the educa- 
tional system of Japan, we would be able to extract 
many lessons which would be of use to us in the 
organisation of our educational arrangements. In 
this country, in education as in many other things, 
we are content to ‘‘muddle through,” without much 
attempt either at system or method ; and now, when 
other nations are making up to us, and in some 
cases surpassing us, in our industrial and commer- 
cial undertakings, we are compelled to admit that, 
in great part, it has been brought about by their 
= educational arrangements. 

e have frequently indicated the advances which 
the Japanese have made, not only in technical but 
also in general education, for they have -been wise 
enough to recognise that real progress is impossible 
without a solid basis of general culture. More- 
over, they do not’ interpret technical education in 
the narrow sense in which it is usually interpreted, 
but under it include all that is necessary for carry- 
ing on the industrial and commercial business of 
the nation. They believe that commercial training 
is just as necessary as what is usually considered 
technical training, for they recognise that the 
advantages to be derived from the applications of 
science may, to a large extent, be lost without a 
proper knowledge of the financial and economic 
conditions necessary for success. It is becoming 
evident that industrial undertakings are being more 
and more dominated by financial and commercial 
considerations ; and the manufacturers who are igno- 
rant of them, or who neglect them, are simply like 
children building little sand-heaps on the sea-shore, 
who overlook the advancin tide which causes all 
their efforts to disappear. Nhen works were small, 
and local conditions largely governed prices and 
wages, and before the extension of the telegraph 
and other means of communication, such methods 
were possible; but now the various parts of the 
commercial and industrial world are united, and 
huge combinations dominate the markets. 

e are already aware of the wonderful effects of 
the system of scientific and technical education 


which, in little more than a quarter of a century, | finance, statistics, civil law, commercial law, inter- 

has enabled Japan to.come out from her seclusion, | national law, science of commerce ; besides lan- 

and enter the comity of nations on terms of equality | guages, both European and Asiatic. 
ni 


with the other leading nations of the world; but it 
is not so generally known that during the same 
interval great attention has also been paid in Japan 


the Higher Commercial College of Tokyo, scattered 


Empire from these schools every year. 
schools can be classified into three divisions, accord- 
ing to their standard of education, namely :— 


1. The Higher Commercial College. | 
2. Ordinary Commercial Schools, 
3. Elementary Commercial Schools, | 


The Higher Commercial College of Tokyo be- 
longs to the first class, and it is understood that 
another college of the same type will soon: be 
established in Osaka. The second class consists 
of the commercial schools of Osaka, Yokohama, 
Kobé, Kioto, Nagoya, &c. The elementary com- 
mercial schools are to be found in many parts of 
the Empire. The ordinary and elementary com- 
mercial schools, although they are municipal organi- 
sations, are partly supported by the Central Govern- 
ment. Besides these public institutions, there are 
numerous private adventure schools in the large 
cities ; but, with few exceptions, these are of minor 
importance. 

he Higher Commercial College of Tokyo was 
organised by the Department of Education in 1885 ; 
the system adopted was that of the Institut Supé- 
riéur de Commerce d’Anvers, with slight modifica- 
tions. Gradually the standard has been raised, as 
students who had been trained in Antwerp and 
Paris returned to Japan, and were appointed pro- 
fessors in the College. In addition to the Japanese 
professors, several foreign professors for commercial 
subjects and languages have been called in; also 
Japanese and foreign professors of the Imperial 
University of Tokyo, the College of Navigation, 
&c., as well as some judges of the Supreme Court 








and the Tokyo Court of Appeal, for various other 
‘subjects of study, have been engaged by the 
| College. The work of the College is supplemented 
| by sending a number of the best students to foreign 
|countries, for the study of special departments ; 
jand these, after their return to Japan, have, 
|almost without exception, taken high positions 
either as teachers or as business men. 

From the last edition of the Calendar of the 
College, which is to hand, we find that the faculty 
consisted of fifteen Japanese, six foreign professors 
(one Belgian, two English, one French, one Italian, 
and one Chinese), sixteen lecturers and eight 
assistant professors. Formerly there was attached 
|to the Higher Commercial College a School of 
| Foreign Languages, but this has now been con- 
stituted a separate and independent institution. 
Its staff consists of seven Japanese professors, eight 
foreign professors (one German, one Russian, one 
English, one French, one Spanish, one Chinese, 
and two Korean), four lecturers, and three assistant 
professors. The number of students in the Higher 
Commercial College is now a little more than 500, 
and that of the School of Foreign Languages is 
about 200. 

The standard of instruction in the Higher Com- 
mercial College is the same as that of the Imperial 
University Colleges, and the matriculation ex- 
amination is of a high standard, including all the 
subjects of a secondary school. The course of 
instruction extends over one year in the Prepara- 
tory Course, three years in the Principal Course, 
and two years in the Professional Department or 
the Post-Graduate Course, making a total of six 
years. The course in the first year includes the pre- 
liminary, literary, language and scientific studies 
which are applied in commerce, and in addition 
commercial morality and gymnastics. Special at- 
tention is paid to the two last-named subjects, as 
it is considered of the utmost importance that the 
students should have implanted in their minds 
high ideals of business morality ; and also that they 
should have a good physique and sound health, as a 
basis for social integrity and usefulness in the com- 





mercial world. 

The principal course of study, extending over 
three years, 
jects necessary in a commercial course, such as | 
commercial and industrial geography, commercial | 
and industrial history, political economy, public 








mechanical engineering is given, in order that the 
students may understand the difference between 
the domestic and the factory system of production, 





to the commercial side of education. At present | and at the same time have a fair knowledge of the 
there are.27 public schools in Japan, inclusive of | mechanical processes of manufacture. 


The professional course in the Higher Commer- 


all over the country, and no less than 300 well-| cial School is intended for such graduates of the 
trained young men enter the business life of the | principal course of the College as are desirous of 
These — their studies further in: one particular 


ranch, or to engage in the Consular Service. The 


| courses of study are as follows :— 


(a) Economies. 

(b) Economic History and Geography. 

(c) Civil Law. 

(d) Commercial Law and Marine Law. 

(e) Public International Law. 

(f) Private International Law. 

(g) Constitutional Law and Administrative Law. 

(h) Consular Service Practice. 

(i) Foreign Languages. 

(j) Foreign and Domestic Commercial Usages ; 
Banking ; Railways ; Shipping and Insurance. 


The courses of study in this department have 
proved themselves to be very useful, especially for 
those who applied for Consular examination. The 
College has attached to it a very complete commer- 
cial museum, and it does not neglect the social 
aspects of education, there being a number of clubs 
and societies which bring the students together in 
a social capacity, and also help to make them known 
to the people of Tokyo. e vice-director of the 
College, in a report, to which we are indebted for 
the details we have given, does not claim that the 
system which has been evolved in Japan is the best 
for all countries. He says, truly, that it is a ques- 
tion of expediency which must be decided accord- 
ing to the needs and characteristics of the respec- 
tive countries. All that has been done in Japan 
has been introduced from the most advanced 
countries of Europe and America, and the arrange- 
ments are as yet far from perfect. That may be 
admitted, but no one can study them without coming 
to the conclusion that, in the discussions which are 
now taking place with regard to commercial educa- 
tion, our merchants and manufacturers would find 
in the curriculum and methods of the Higher Com- 
mercial College in Tokyo much that was worthy of 
their most careful attention. 








CanapiAn Coat-Mrinine.—The production effected by 
the Dominion Coal Company has experienced an enor- 
mous increase during the last seven years. In the year 
ending February 28, 1895, the company’s extraction 
amounted to 884,000 tons; in 1896, to 1,169,785 tons ; in 
1897, to 1,221,471 tons; in 1898, to 1,061,669 tons; in 
1899, to 1,295,543 tons; in 1900, to 1,739,374 tons; in 
1901, to 20,44,877 tons; and in 1902, to 2,651,263 tons. 
During the past twelve months the company has suc- 
ceeded in placing some of its coal on European markets. 
The coal areas of the company have an extent of 140 
square miles, and the known seams are over 3 ft. in thick- 
ness, are estimated to contain 1,500,000,000 tons. The 
— has six collieries at present in operation, one 
of which is raising 90,000 tons per month. 


THe CANADIAN NortH-WeEst.—There has been a great 
emigration of Americans of late into the Canadian North- 
West, and one American observer is credited with the 
expression of an opinion that this emigration will amount 
to no less than 200,000 souls when the year has run its 
whole course. This may prove an exaggerated estimate, 
but there is at the same time no doubt that the movement 
of Americans into Canada has been unprecedentedly 
heavy of late, and that if it continues some effect may be 
ieee a upon the Canadian future. Hitherto, the 

anadians have held rather aloof from the Great Re- 
public ; but if the Great Republic persists in overflowin 
into the Dominion, it may me so saturated wit 
American influences as to lose some of its present charac- 
teristics. But whether this is the case or not, there can 
be no doubt that Jonathan is becoming more crowded 
than he formerly was ; that the end of the good lands of 
the Western States is a growing contingency of the 
American future; and that the virgin soil of the great 
Canadian North-West is bein, ed with increased 
interest by American agriculturists. It may also be 
remarked that Canadian statesmen have been doing 
all they can to make the Canadian North-West more 
approachable, and by consequence more attractive. The 
confederation of the scattered provinces of British 
America into one solid substantial Dominion, and_the 
construction of the Canadian Pacific Railway, which 
affords an unbroken through route from Montreal to Van- 
couver, have powerfully assisted the opening out of the 


includes all the more theoretical sub- | Canadian North-West, and an influx of American immi- 


grants would overcome many of the difficulties now re- 
sulting from scanty—not to sa; insignificant —population. 
At the same time, it is none the less true that i Canada 
is Americanised, it will become a new and different 
Canada, and that its ultimate absorption by the United 
States may in consequence be facilitated. It may be 
worth while to mention that a recent land deal in Eastern 


A ‘course in | Assiniboia was concluded on a basis price of 11s. 8d. per 


Another and larger transaction has been pending ; 
this second deal comprises 1,100,000 acres of the finest 
wheat-growing land in Assinjboia and Saskatchewan. 
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| NOTES. 


Coronation Honours. 
Tue new ‘‘ Order of Merit,” even although it 
confers no title, will be, because of its exclusiveness, 


the most cherished of distinctions amongst Royal. 


honours, and in its establishment now King Edward, 
with a characteristically happy inspiration, has 
formed a rank, to attain which men of courage and 
culture will ever strive. Amongst thé twelve now 
nominated, physical and engineering science is 
most appropriately represented by Lord Rayleigh, 
Lord: Kelvin, and Sir William Huggins. An- 





one nowadays will agree that the question 
whether a mine is open or not, when dealing 
with the rights of a tenant for life, depends really 
on the intention of the settlor or testator: an 
intention which is to be gathered either from his 
declaration or acts, or from the antecedent history 
of the dealings with the property whilst in his 
possession. . . . It cannot said that, in order 
that a mine shall be ‘open,’ it is necessary that 
there shall have been a physical opening of every 
part of it.” This appears to us, in all deference, 
to be an accurate as well as a sensible statement 


| of the law. An inquiry as to whether a particular 


other most satisfactory feature of the long list of|seam is ‘“‘open” or not at the time when a 


honours conferred by the King in commemoration | 


tenant for life comes into possession, affords but 


of the Coronation is the acknowledgement of the|a poor criterion for déciding whether that prede- 


valuable services rendered by technical officers at| cessor intended to work the minerals or no. 


the Admiralty, who are little heard of, except, per- 
haps, from the critics, as often as not inaccurate 
and indiscriminate. It has always been a subject of 
comment in the engineering profession, at least, that 
the technical advisers of the Admiralty have not ob- 
tained their fair share of the honours, and we there- 
fore the more cordially give prominence to our con- 
gratulations and to our commendation of Lord Sel- 
borne and his colleagues on the Board for the 
recognition now paid. It will certainly tend to 
increased diligence, if that were possible. Amongst 
the new Companions of the Order of the Bath 
(C.B.) we find the names of Sir James Williamson, 
the Director of Dockyards ; Major H.. Pilkington, 
Civil Engineer - in - Chief; Colonel “Raban, the 
Director of Works; Mr. R. J. Butler, Chief 
Engineer - Inspector of Machinery; Mr. J. 
Marshall, Chief Constructor in the Dockyard 
Branch ; Mr. W. W. Chilcott, Chief Inspector of 
Machinery at Malta; Mr. W. G. Littlejohn, Chief 
Engineer of. Chatham Dockyard; Mr. George 
Crocker, Civil Assistant to the Admiral-Superin- 
tendent of Devonport Dockyard; and Mr. C. 
Colson, Deputy Civil Engineer-in-Chief. Two 
retired ofticials—Chief Inspectors of Machinery W. 
Eames and H. Benbow—have been made Knight 
Commanders of the Order of the Bath (K.C.B.). 
Among other engineers to whom we offer. our hearty 
congratulations are Sir Andrew Noble, K.C.B., 
who has been made a Baronet, and the new 
knights, Sir William Allan, M.P., Sir John G. 
Barton, of the Valuation Office, Dublin, Sir George 
Livesey, Sir Oliver Lodge, Sir William Mather, 
M.P., Sir Arthur Riicker, and Sir John Thornycroft ; 
and also to Sir George Whitehouse, the Engineer- 
in-Chief of the Uganda Railway, who has been 
made a K.C.B. We note also the following 
appointments to the Companionship of the Order 
of St. Michael and St. George: Mr. G. L. Eyles, 
Consulting Engineer for Railways to the Govern- 
ment of the Colony of the Cape of Good Hope 
and to the Crown Agents for the Colonies; Mr. 
John Brown, M. Inst. C.E., Engineer-in-Chief, 
Government Railways of the Colony of the Cape of 
Good Hope ; and Mr. H. M. Beatty, Chief Loco- 
motive Superintendent, Government Railways of 
the Colony of the Cape of Good Hope. 


Wuat 1s aN Open MINE? 


The importance of the answer to the above 
question is apparent in relation to the law which 
affects the rights of tenants for life of mining pro- 
perty. It is a well-known rule that a tenant for 
life of a settled estate, who is impeachable for waste, 
may work mines which are already opened, but he 
may not work unopened mines. Seeing that the 
question whether a mine is open or not within the 
meaning of the above rule is one which must be 
decided on the facts of every particular case, the de- 
cision of the Courts is important to the owners of 
mining property. In the recent case of Chaytor v. 
Trotter, which came before the Court of Appeal on 
June 19, the tenant for life claimed under a testator 
whohad purchased certain mining property as a going 
concern in 1894, At that time the colliery was 
being worked as a going concern. It consisted of 
coal and ironstone in eight seams. Two of these 
seams, which were known as the “‘ slate coal ” and 
** five-foot coal” respectively, had not been actually 
worked, though a coal heading passed through the 
‘‘five-foot coal.” The testator had spent large sums 
of money in developing the property. On his death, 
the plaintiff claimed the right to work the whole 
mine, including these seams. Mr. Justice Keke- 
wich held that, inasmuch as these seams were not 
open, the defendant was not entitled to work them, 
vutthe Court of Appeal took a different view. 
Lord Justice Vaughan Williams said: ‘ Every- 








It ap- 
pears to us that all seams should be regarded as 
‘* open ” as soon as a shaft is driven through them. 


MECHANICAL FILTRATION OF WATER SUPPLIES. 


A recent issue of the ‘‘ Journal of the Western 
Society of Engineers ” contains an interesting paper 
by Mr. R. E. Milligan on ‘‘ The Mechanical Filtra. 
tion of Water Supplies.” As originally introduced 
mechanical filters were operated under pressure ; 
but. it appears that this. plan is now being 
abandoned, and the filters worked by gravity, 
although this usually necessitates a double pumping 
of the water. In general, where mechanical filtra- 
tion is adopted with water supplies drawn from 
Western rivers, the filtration is preceded by 
coagulation, sulphate of alumina or sulphate of 


-|iron being the reagent employed. The raw river 


water is raised by low-service pumps into the 
settling tanks, which are frequently constructed of 
timber ; as it enters these tanks near the bottom 
a suitable proportion of a solution of the coagulant 
is injected, which, reacting with the lime dissolved, 


either naturally or intentionally, in the water, pro- | P®S 


duces a gelatinous precipitate of the hydrate of 
alumina or iron. is gradually settles down, 
carrying with it, Mr. Milligan states, 60 to 70 per 
cent. of the suspended matter—a proportion which 
should be easily maintained, since experiments in 
London with the Clark process of softening water 
have shown that 98 per cent. of the bacteria can be 
carried down with the precipitate. The settling 
tanks have generally a concrete bottom, sloping 
towards a drain which can be put in communica- 
tion with the sewers. The water to the filters is 
drawn off continuously from the top of the settling 
tanks, which are therefore best made deep. The 
filters are wooden vats 15 ft. in diameter, arranged 
with metal under-drains at the bottom, and filled 
with about 4 ft. of sand. They are placed well 
above the water-level in the clear-water tanks, and 
are connected with the latter by suction pipes, so 
that a good head is easily obtained for filtering. 
The rate of flow is generally 80 imperial gallons 
per square foot per hour. The filters are cleaned 
at least every 24 hours, the operation taking about 
10 minutes. In cleaning, the sand is stirred up 
either by mechanically-operated rakes, or by blow- 
ing air through it from below, and it is subsequently 
washed by reversing the flow of water, the wash 
water passing to the drains. The amount required 
is about four imperial gallons per square foot of 
filter area. The first water filtered after the 
washing operation is turned into the sewers 
through a by-pass. The cost of installation of 
these filters is less than that of the ordinary 
English filter-beds ; but coagulation is essential to 
pope working, and the cost of the reagents used 

omes a serious matter in the case of large 
plants. As a general average Mr. Milligan says 
that with Western waters 1} grains of sulphate of 
alumina per imperial gallon are required to secure 
proper coagulation, and the cost then amounts 
to about 10s. 5d. per million imperial gallons. 
With iron the cost is less, or about 6s. 3d. per 
million imperial gallons. The iron sulphate used 
is prepared at the water works by passing a 
solution of sulphur dioxide through a revolving 
drum containing scrap iron. The cost of installing 
a complete plant for dealing with water on 
this system is stated by Mr. Milligan to average 
roughly about 23001. per million imperial gallons 
per day. Such a plant, he adds, can be relied 
upon to supply a clear effluent containing not 
more than 96 per cent. of the bacteria present 
in the untreated water; or if the number of these 
in the latter does not exceed 3000 per cubic centi- 
metre, then the effluent will contain less than 
200 per cubic centimetre. 








THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


THE Second International Exhibition of Tramways 
and Light Railways was opened at the Agricultural 
Hall last Monday, and the capital display made was a 
striking testimony to the interest, now taken in the 
matter of providing greater facilities for the convey- 
ance of passengers into and out of our great 
centres of industry and commerce. The most strik- 
ing exhibit made is undoubtedly that of the British 

mis gorge Electric and Manufacturing Company, 
Limited, of Trafford Park, Manchester. At the pre- 
vious Exhibitien the Westinghouse Company showed a 
complete plant for electric traction on the slotted con- 
duit system, and on the present occasion they have an 
equally complete display of plant for electric trac- 
tion on the overhead trolley system, A track 310 ft. 
in length has been laid down in the hall, and on this 
is run at frequent intervals a large car fitted with four 
Westinghouse 49 B motors. This car is provided with 
the Westinghouse magnetic brake, which, it is claimed, 
is suitable for all degrees- of braking, from a slow 
reduction of speed to rapid emergency stops. The brake 
acts simultaneously on track, wheels, and axles, and 
these three braking forces are so adjusted that skidding 
of the wheels is said to be impossible. The current 
for working the car is supplied by a Westinghouse 

engine. This has three cylinders, each 13 in. in 
iameter by 14 in. stroke, and is rated at 112 brake 
horse-power, though with lighting gas. of good quality 
it is capable of giving 130. horse-power on the heaba. 
The continuous-current generator coupled to this engine 
is rated at 75 kilowatts, and supplies current at 500 to 
550 volts. 

The joint exhibit made by Messrs. Dick, Kerr, and 
Co., Limited, the English Electric . Manufacturin, 
Company, Limited, and the Electric Railway an 
Tramway Carriage Works, Limited, of 110, Cannon- 
street, E.C., includes one of .the London County 
Council cars, described in our issue of April 25 last, 
These cars measure 33 ft. 6 in. over all, and seat 66 
sengers. It is provided with a very simple route 
indicator, consisting of a linen screen passing over 4 
couple of rollers, and having the names in white on a 
black ground. The white letters can be illuminated 
at night by a light behind them. Since a practically 
unlimited number of names can be printed on the linen 
screen, any car can, without change of its indicator, be 
run over any branch of system of tramway lines, 
it being merely necessary to roll the screen off 
one roller on to the other until the name desired makes 
its appearance. A car built for the Sunderland Corpo- 
ration Tramways is also shown at this stand. is 
has a single deck, but carries on this deck both outside 
and inside passengers. The former are accommodated 
with seats at each end of the car. Eighteen outside 
and sixteen inside passengers are provided for. Of 
special interest from an engineering point of view 
is a specimen of one of the 100 horse-power motors 
used in the recent rapid acceleration experinients 
carried out on the Liverpool overhead railways. Fre- 
quent reference was made to these trials in the evidence 
given before the recent Lords Committee on tube rail- 
ways, as the results were far in front of any previously 
recorded. The train consisted of two motor and one 
idle car, seating 154 passengers and weighing in all 
55 tons. Each motor car was provided with four of 
the 100 horse-power motors above mentioned, all of 
which could be controlled on a multiple-unit system 
from either end of the train. These motors are cap- 
able of yielding for a short period 150 to 175 horse- 
power, and with their rated full load will run one hour 
with a temperature rise of but 60 deg. Cent. With this 
train an acceleration at the rate of 4.2 foot-seconds per 
second was recorded, and the commercial s , to use a 
convenient French term, increased from 12} miles per 
hour up to 194 miles per hour. On account of the 
successful issue of these experiments the whole of the 
rolling stock of the railway company is now being re- 
equipped by Messrs. Dick, Kerr, and Co., on the lines 
mentioned. 

The special feature of the British Thomson-Houston 
stand is an exhibit of the constituents of this company’s 
master-control system, now being fitted by this firm 
to the cars building for the Great Northern and City 
Railway. The standard train on this line will consist 
of seven coaches, weighing in all about 200 tons. 
Three of these coaches will be motor cars, and these 
motors will all be controlled by a master controller at 
each end of the train. This master controller supplies 
current to a number of relay switches corresponding 
to the different possible arrangement of motors on a 
series parallel system. The arrangement is such 
that should a train break in two, the current would 
be automatically cut off the motors on the rear 
portion of the train. The master controller re- 
ceives its current direct from the line. This current 

s to the relays on the motor ears, and by means 
of an electromagnet closes the main circuit switch of 
any relay through which it passes. On cutting off the 
current these switches open automatically. A small 
mining and works locomotive, weighing about 43 tons, 
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and capable of giving a drawbar pull of 1000 lb. when 
running on the level at eight miles an hour, is also 
shown at this stand. The gauge is 2 ft. 6 in., and the 
motors are wound for 200 to $10 volts, and can therefore 
be run off an ordinary factory circuit. Before leaving 
this stand, attention should be directed to the beauti- 
fully-finished double-deck tramcar of which the car 
body and fittings have been supplied by Messrs. G. F. 
Milnes and Co., Limited, of Hadley, whilst for the 
electrical portion of the work’ the British Thomson- 
Houston Company are responsible. This car is 
capable of seating 70 passengers, 30 inside and 40 out- 
side, and measures 31 ft. 104 in. over the platforms by 
7 ft. wide. 

As at the previous Exhibition, Messrs. R. W. Black- 
well and Co. have a number of interesting exhibits at 
their stand. Amongst them we noted a Peckham extra 
long truck, being one of a number ordered for the 
Bournemouth Corporation tramways. To this truck is 
attached an ingenious form of double life-guard.' The 
leading portion of this guard stands well in advance of 
the truck at a level of about 4 in. above the rails. Should 
a pedestrian fall on top of the guard, he is caught by it 
and receives no injury ; should, however, he fall so as 
to get under the guard, his body raises the latter as 
the car moves on, and in so doing releases an addi- 
tional guard, which falls instantly down to rail level, 
scraping the surface of the street, and effectually 
preventing the unlucky victim from getting under the 
wheels of the car. The Christensen air brakes shown 
by the firm at. last year’s exhibition are again on view. 

The car and trucks shown by the British Electric 

Car eyed are of interest in that the trucks, in- 
stead of being imported from Messrs. Brill, or Peck- 
ham, as is the case with most of the other cars exhibited, 
are entirely of the firm’s own make and design. The 
frames, in place of being forged out of bar iron 
or steel, are built- up steel beams, and are 
arranged so that the springs can be fitted at 
Fengrrncye whatever points are most convenient 
or the support of the car body, The car shown is 
designed to take 63 ssengers, of which 24 are accom- 
modated inside. The stairways are of a registered 
design, giving a very clear greens and being very 
easy and safe to ascend. The doors of the car body 
are placed slightly eccentric to the centre line of the 
car, so that passengers alighting from the inside leave 
the door close to the nearer step, whilst those coming 
from the top of the car are delivered by the stairway 
close to the further step, so that the two streams of 
descending passengers tend to keep separate. 

The Brush Electrical Engineering Company, Lough- 
borough, show two types of car, Soth of which are 
entirely of the firm’s own manufacture. The smaller 
of these cars has a single truck fitted with two 25 horse- 
power motors. It is a double-deck car, measuring 
27 ft. 6 in. over all by 7 ft. 04 in. wide, and is capable 
of seating 62 passengers. The larger car, which is one 
of a mot Se built for the Corporation of Manchester, 
is mounted on two Brush maximum traction trucks. 
This car, which measures 33 ft. 44 in. over all 
by 6 ft. 10 in, wide, is provided with seats for 
67 passengers, 28 of which are carried inside. Inci- 
dentally it may be hinted that great seating capa- 
city seems less needed on corporation than on com- 
pany tramcars, since in the former case there is a 
tendency on the part of the authorities to wink at a 
state of Hgeeragetng which the police would never 
tolerate in cars run by a private company. We may 
add that the Brush Company have also taken up the 
manufacture of petrol motor cars, and show a hand- 
somely-finished 15-cwt. car fitted with engines of 
10 horse-power and geared to run up to 30 miles per 
hour. 

The J. G. Brill Company, of Philadelphia and 110, 
Cannon-street, E.C., show various patterns of their 
well-known trucks and a section of a ‘‘ semi- 
convertible” car designed specially for summer ser- 
vice. It can be converted from an open to a closed 
car in five minutes. It has single walls in place of 
double, and is consequently more roomy than the 
ordinary car of equal width over all. 

Another firm which makes a speciality of trucks is 
that of Messrs. G. F. Milnes and Co., of Hadley. We 
have already referred to a car of this company’s build 
in our notice of the British Thomson - Houston’s 
exhibit, and another car is also shown at the stand of 
Messrs. Witting Brothers, of 49; Cannon-street, E.C. 
This latter is one of 100 ordered for the Bradford 
Corporation, and in this case both the truck and 
the car body are of Messrs. Milnes’ manufacture. 
A bogie car, with vestibule ends, is shown at the 
latter firm’s own stand. . This has been built for the 
Tyneside Tramways and Tramroads Company, and is 
capable of seating 83 ——. The roof seats can 
be entirely removed during winter time, and covers 

laced’ over the stairway openings, which in con- 

junction with the folding doors at the ends secure 
the warmth and comfort of the car in cold 
weather. 

Many other interesting exhibits are to be seen at the 
Agricultural Hall, but we must defer our notice of 
these till our next issue. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 

line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 

other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 

70 lb. to 80 lb. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 

Tin plates are per box of I.C. cokes. 








New ZEALAND GOLD.—The quantity of gold produced | increase of 5 per cent. When the comparison is extended 
in New Zealand in the first four months of this year was | to 1898, the advance is shown to be no less than 49 per 
141,779 oz. valued at 541,440/. The correspondi: roduc- | cent. The total value of the iron ore raised in the United 
tion in the first’ four months of 1901 was 137,963 oz., | States last year was 49,256,245 dols., showing an — 
valued at 533,5677. ; | of 1.71 dols. per ton. iron ore turned out in the 

| United States last year, 11,109,537 tons were contributed 

Iron ORE IN THE UnitTeD States.—The te iron | by Minnesota, and 9,654,067 tons by Michigan. Michigan 
ore production in the United States last year was 2 887,479 | was formerly the largest producer, but fell behind Minne- 
As compared with 1900, this total exhibits ‘an | sota in 1901. - 
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MOTOR FIRE- ENGINE. 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, GREENWICH. 














sate 


On the present. page we illustrate a self-moving 
fire-engine which has recently been constructed by 
Messrs.. Merryweather and Sons, Limited, of Green- 
wich. The engine, though similar in many respects to 
that described and illustrated in our issue of September 
15, 1899, has some improvements indesign. The boiler, 
which is of the usual Merryweather type, is fired by 
liquid fuel, a Clarkson burner being used. The burner 
may be described as‘of the atmospheric vaporising 
pattern, and consists of a coil of copper pipe, which is 
kept hot by a ring of gas jets when the engine is stand- 
ing in the house. When a call is received, the petro- 
leum supply is.turned on, and the water in the boiler 
being kept always hot, steam of sufficient pres- 
sure is raised immediately, so that there is no delay in 
starting. Ordinary petroleum is’ used and is supplied 
from tanks which are kept under pressure by air being 
pumped in. This is done by a hand-pump when the 
engine is standing, but by steam when it is at work. 

The same engine serves to work the pumps and to 
drive the vehicle. A train of spur-gearing actuates an 
intermediate shaft which is fitted with the balance 
gear of the driving mechanism, the power being con- 
veyed to the road wheels by chain gear, as shown. The 
Ackerman arrangement of wheels is used, steering 
being done by a hand-wheel attached to a vertical shaft. 
The fuel reservoirs will carry 30 gallons of oil. This 
is contained in copper cylinders in the front boot. It 
has been found that on an average 6 gallons of oil will 
drive the engine 7 miles, whilst three-quarters of a 
gallon per mile is sufficient under favourable circum- 
stances. The pumps are, of course, out of gear when 
the driving mechanism is in use. By sliding a spur- 
wheel pinion and attaching the kite frame to the 
pump-rod by means of a coarse-threaded nut the pumps 
are put in train for working. 

We recently had an opportunit, 
engine when travelling onthe road and of testing its 
stopping and starting powsrs. When travelling at 
considerable speed it could be brought to rest in its 
own length—naturally far more quickly than would be 
possible with horses. It will turn a sharp corner and 
can be manceuvred backwards with great letility. We 
understand that a speed of 10 miles an hour can be 
maintained on the steepest hills about London, and 
any speed up to 25 or even 30 miles an hour can be 


of observing this 





pelled engines will be especially advantageous in 
suburban stations, where calls are not frequent, as the 
expense of feeding and attending to horses seldom 
used will thus be obviated. Putting the expense of 
horses for food and attendance at 65s. per week, which 
we understand is the usual figure, it will be seen that 
a considerable economy may be effected. 








INDUSTRIAL NOTES. 

PREPARATIONS. are already in progress, and in a 
forward state, for the next Trades Union Congress, to 
be held in London during the first week in September. 
The programme has been issued, and contains a 
number of resolutions, some of which will involve 
long discussion and some strong differences of opinion. 
The question of trusts will be raised by a resolution 
proposed by the Cigar-Makers’ Union, a body which 
has been much affected by the recent ‘‘ combine in the 
tobacco trades.” It speaks of the power of such 
trusts to control production, to advance prices, and 
to endanger the workmen’s freedom; to menace 
national prosperity, and to reduce the standard of 
comfort of the working classes. The Stevedores’ 
Union also takes up the cudgels, but restricts its 
action to the ‘‘ shipping combine,” and in connection 
therewith to the provisions of the Compensation Act, 
the meni ote Liability Act, the transfer of British 
ships to foreign flags, &c. All these questions are 
pertinent. to the extended programme of trades’ con- 
gresses, but there is'a danger of the subjects being 
treated from a too narrow basis, by men not accus- 
tomed to broad views on commerce. The Navvies 
and General Labourers’ Union pro to raise the 
whole question of the South African War, in a manner 
which will involve a review of its origin, progress, 
general results, and the final issues as involved in the 
peace negotiations and | eeregessae of peace. The 
question of black and Asiatic labour will be raised, 
that is, if the resolution on the subject is declared by 
the Congress to be within its province. Those are 
matters of high state policy, and will evoke contrary 
opinions in Congress, which is neither pro-Boer or 
anti-Boer, but an assemblage of hard Resaed English- 
men. 

The Gas Workers’ Union propose to raise the ques- 


reached on the level if needed. No. 1 size pumps | tion of age limit at which children shall be allowed to 


are fitted to this engine. They will throw 300 


allons | work. 


They fix the age at 15 years. That is all 


of water per minute. The usual number of firemen very well for gas workers ; in their occupation few, if 
and the ordinary quantity of hose are carried, but the | any, are employed below that age limit. But it is 
machine can be overloaded in a manner that would not | altogether different in the textile trades, and in many 


be permissible with horse-drawn engines. 


of the driver, but an auxi iary brake is provided, which 
can be worked by a screw and hand-wheel from the 
back if needed.“ The entire weight is under 3 tons 


fully equipped. It is considered that these self-pro- | 0 





r All the | others. 
operations of manceuvring the vehicle are within reach | out of the question. 


| 





| 


As things are now, the 15 years old limit is 
If they had said 14 years, it 
would have commended itself to a wider public opinion, 
but even that as a starting-point aa evoke much 

position among the workers, as well as on the part 
Pca. It took many years to reach the 13 





ears old limit, and even now it is systematically 
Trokest b mts in all sorts of industries. The Con- 
ss will asked to pass resolutions in favour of 
icensing reform, to ‘reduce thé -naturalisation fees for 
foreigners—whom, by-the-bye, tradé’ unionists would 
gladly exclude from_the\ country.” Compulsory arbi- 
tration is supported by the’ k.and Riverside 
Labourers’ Union and two other unions, Old-age 
pensions, housing the working classes, and other ques- 
tions will be before the Congress by the resolutions 
published. It is proposed to raise the Secretary of 
the Parliamentary Committee’s salary to 400/. a year, 
and to demand the whole of his time. There is to be 


|a contest for this post, two other candidates being 


posed, in addition to the present secretary. If the 
three go to the poll, doubtless the present holder of 
the office will be returned. The programme is more 
political than industrial, though not so socialistic as 
on some former occasions ; but some of the old resolu- 
tions are to be again pro for the consideration of 
the delegates. This will be the third Co held in 
London, the first being in 1871, when the Trade Union 
Bill was before the House of Commons. 





The Ironworkers’ Journal for July contains reports 
of the meetings of the various Conciliation. Boards. 
A meeting of the Welsh Committee of the Midland 
Tron and Steel Wages’ Board, held at Ne rt, had 
before them the operatives’ claim at the Orb Iron 
Works. The men put forward five separate claims, 
issued in print, pees from the agenda usually before 
the committee. Those claims oaly reached the em- 
ployers on the morning of the meeting. The two 

onorary secretaries—one representing the employers, 
the other the operatives—had called attention to the 
want of specific details in the wording of the claims— 
one being extra Pay on ‘‘ best” sheet. The whole 
subject, after some discussion, was adjourned. At the 
standing committee meeting of the North of England 
Board of Conciliation and Arbitration, the dispute at 
the Consett Iron Company’s Works, Platemill No. 4, 
was reported to be settled. The dispute at Jarrow— 
36-in. Bar-Mill case—was also adjusted. Apparently 
the question of ‘‘ levelhand-money ” is likely to again 
arise, or has arisen, as the journal contains a report of 
the whole matter relating thereto, reported in the 
journal in May and September, 1878. The decisions 
of the general council meeting recently held are given. 
In the minutes, reference is made to the inclusion of 
certain classes of iron in the Midland Wages’ Board 
schedule, which had the effect of preventing a reduc- 
tion in wages of 24 per cent. ac the last ascertainment ; 
a most important thing for the operatives. The journal 
keeps the members of the Association well informed 
upon general trade union and labour matters, such as 
federation, labour representation, the doings of the 
Parliamentary Committee of the Trades Union Con- 
gress, and similar objects. 





The report of the National Union of Boot and Shoe 
Operatives states that there has been no such increase 
in trade as had been anticipated. At the best the 
state of employment is said to be very moderate; at 
Stafford trade is said to be fair. The report rejoices 
that peace has been proclaimed, and hopes that it will 
be permanent, and increase trade in this country. 
The disputes in the month were few, and of no great 
magnitude. One, in Yorkshire, raised the whole ques- 
tion of boy labour, but it was settled by the firm 
agreeing to conform to the ‘ Boy-Labour Award,” 
recognised in every federated centre. One at Derby, 
as to extra on fittings, was settled by the officers of 
the union and the employer on mutual terms. One 
dispute in London ended in a strike, as the employer 
refused to accede to the terms thought to be just by 
the union. Another dispute on boy-labour took place 
at Leeds, but was under negotiation at the date of the 
report. A conference has taken place between the 
President of the men’s union and the chairman of the 
Employers’ Federation on some general matters con- 
nected with arbitration, with a view to reduce disput- 
able questions toa minimum. The Leicester branches 
have erected a large trades’ hall, with suites of offices. 
The central office of the union has been removed to 
this building. The general federation of trades will 
hold in this hall its next annual meeting. The ques- 
tion of payment for. holidays has been the subject 
of an award at the Hinckley and District Board of 
Conciliation. The matter at issue was extra pay for 
overtime on Bank and other fixed holidays. The 
normal week of fifty-four hours is to be the basis for 
such extra payment. 





Defects have been pointed out from time to time in 
the Factory and Workshop Act of 1901, and probably 
an amending measure will ere long be pee we to 
remedy at least some of those defects. It would, 
indeed, be wonderful if any Act of such wide and 
varied Fo. ee gegen should be free from objectionable 
and doubtful provisions. It is one of the Ities to 
be paid when vast industries are regulated by Act.of 
Parliament; but experience has proved that in no 





other way could the health of the workers be insured. 
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The textile industries in Yorkshire are exercised over 
Sub-sections 3 and 4 of Section 24, relating to the 
cleaning of machinery, and some amendment of the 
Act is suggested. In this connection the Bradford 
Chamber of Commerce and the Bradford Trades and 
Labour Council formed a joint committee to consider 
the question, with the natural result that the interests 


of both parties—employers and employed—were con- | 


sulted, and some definite pro ls have been made to 
amend the Act in respect of the cleaning of machinery. 
The great value of all such conferences is that points 
of divergence are minimised. It is often found that 
the interests of the employers and workpeople are not 
so utterly opposed as some would have us think ; that, 
in fact, they are more often in accord than is generally 
believed to be the case. Of late years many points of 
difference have been smoothed by a joint consideration 
of suggested clauses in Bills introduced into the House 
of Commons. Only in this way can we hope to re- 
concile differences, and it is in the interests of all con- 
cerned that such modes of negotiation should be tried 
in all cases where measures a or are being 
promoted, The example set by the Bradford Chamber 
of Commerce is one to be commended. 





Most branches of industry were disorganised by the 
‘*Coronation ” holidays of last week, and many were 
still more dislocated by the sudden and unexpected 
abandonment of the festivities in consequence of the 
severe illness of the King. Though far removed 
from London, the iron and steel industries suffered 
as much as most, the works being closed, and very 
little business being done in the various iron markets. 


In the Wolverhampton district, where the market | poo 


was held earlier in the week, orders, it is said, 
were booked for various classes of material in good- 
sized lots, and there were many inquiries for future 
supplies. This was especially the case of best bars, 
tube strip, and sheets. Quotations generally were 
well maintained, and smelters of raw iron were in a 
position to demand advanced rates. It was further 
reported that unmarked bars were in better de- 
mand. Steel also maintains the improved ition 
reported of late, The engineering and allied trades 
show no material change. Boilermakers, bridge and 
girder constructors, tank and gasholder erectors, 
and cycle and motor makers, report trade as good. 
Electrical engineers, ironfounders, and other sections 
of the engineering industries er pie oo as 
moderate, but the proportion of unemployed is not 
large in any branch. In the numerous hardware in- 
dustries in this busy district there are variations in 
the degrees of activity, but in only a very few is there 
any complaint of real slackness, and even in those 
cases it is not very severe. In most branches there 
has been steady employment, but the pressure in some 
is less than it was some time ago. The conclusion of 
peace in South Africa will doubtless affect adversely 
some branches of trade in this large district ; on the 
other hand, many will be benefited by orders for re- 

iring the damage done by the war, and for the 
uture development of the states added to the British 
Crown. 





In the Birmingham district the dislocation and dis- 
organisation of current trade, consequent upon the sus- 
pension of work for the Coronation festivities, were 
visible in most branches, and continued the week 
through, in spite of the abandonment of the Corona- 
tion ceremonies and processions. Business transac- 
tions in iron and steel were few, although the indica- 
tions were favourable to a more extended trade. But 
the real condition of those industries will be better 
seen when the quarterly meetings are held, when 

rices will be more accurately defined; as in some 
instances of late they have fluctuated, or have been 
somewhat uncertain, It is expected that large deve- 
lopments will take place in South Africa, in connection 
with the annexation of the Transvaal and the Orange 
Free State, and generally at the Cape and other parts 
adjacent thereto. As regards the engineering and 
allied trades, employment has continued good with 
electrical engineers, smiths and strikers. The cycle 
trade is also good, the motor industry moderate. Other 
branches of engineering, toolmakers and ironfounders 
report trade as moderate ; boilermakers as fairly good ; 

tternmakers rather quit.’ The engineering in- 
Satins at West Bromwich, Coventry, and ditch 
are well employed. The metal and tube trades con- 
tinue busy ; the brass and copper trades report trade 
as moderate; with the fender and fire-brass makers 
employment continues quiet. In the other metal, iron 
ve steel industries the variations are greater, but em- 
ployment has continued good in fourteen fairly im- 
portant branches ; in eight others trade is reported as 
moderate ; in none is it said that trade is bad. In the 
chief industries connected with the use of iron, steel, 


and other metals in the several outlying districts, the 


operatives were either fully employed, or moderately 
so; the latter meaning that there was not much to 
complain about. In the costlier metals there has not 


been much complaint except in one—Britannia metal. 
The other branches were from moderate to quiet. 


The iron and steel trades in the Lancashire districts 
have been disturbed by recent events in connection 
with the preparation for, and abandonment of, the 
Coronation festivities. The Lancashire people always 
enjoy holidays on whatever pretence ; last week was 
no exception to the rule. Generally in the iron and 
steel industries a fair weight of business has been stir- 
ring ; prices have continued firm,. with a hardening 
tendency. A fair amount of buying has been going on 
in pig iron, and makers have been able to secure full 
rates. Finished iron makers complain of slow business 
and of low rates; buf sheets are an exception, as prices 
have tended upwards. Steel is in better request, and 
prices have been stiffening. In the engineering indus- 
tries a tendency towards improvement has been mani- 
fest, but there has not been any material change in the 
situation as yet. The locomotive building and electrical 
yea, pre branthes are still with orders, 
and boilermakers are full of work. There is also a 
large amount of work in progress connected with bridge- 
building and other structural work. These has been 
an inc demand for patternmakers, which indi- 
cates that more new work has been coming forward. 
More inquiries are reported in the machine toolmaking 
branches, chiefly in connection with Government work ; 
and most establishments have sufficient orders in hand 
to keep them well employed. The textile-machine- 
making branches are still the most depressed, and there 
are no very strong indications of increasing activity. 
This is the general position. If we turn to some of 
the engineering and allied industries, variations be- 
come apparent. In some, as in Manchester and Sal- 
ford districts, employment is moderate ; in the Liver- 
l and Birkenhead districts some branches show an 
improvement ; in the Bolton district some branches 
report trade as moderate, others fairly good ; in Oldham 
trade has improved. On the whole the situation is 
not altogether unsatisfactory, as far as the outlook is 
concerned, 





It is said that there are indications of a possible termi- 
nation of the Penrhyn quarrymen’s dispute, which has 
lasted now for nearly two years. Local inquiries seem 
to show that there is a favourable feeling in this 
respect on all sides. The inhabitants generally, 
especially the trades le and the religious bodies, 
urge a settlement ; Took Penrhyn and his manager, 
Mr. bee are, it is said, sick of the dispute ; the 
workpeople are, it is reported, anxious for negotiations 
to be opened with a view to a settlement. The ques- 
tion is, who shall take the first step—and how? The 
riotous conduct of some of the men during the more 
acute stages of the dispute is alleged as a reason 
why the management should not make the first over- 
tures. The best friends of the men saw that diffi- 
culty from the first. Violence is always adverse to 
labour ; and the men who promote it, sanction it, or 
excuse it, are in the end the enemies of labour. Still 
it might be possible for the good offices of the Board 
of Trade to be utilised at this moment in the interests 
of peace, under the Conciliation Act. The lesson has 
been a severe one to all concerned, and to many not 
personally concerned, such as the inhabitants of that 
once prosperous locality. There is no question of 
wages, or hours of labour, to bar a settlement. 





A note of good import was struck at the Annual 
Conference of Blastfurnacemen, recently held at 
Middlesbrough. The general secretary, who presided 
over the conference, stated that a good feeling existed 
between the employers and the Association of which 
he was the general secretary. For seventeen years 
they had been able to settle all claims arising on either 
side in an amicable manner, without resorting to strikes. 
He said that as workmen they were proud of their 
employers, and they had reason to believe that the 
employers were proud of them. This is the feeling 
that ought to exist between employers and employed. 
It is a good augury that an association like that of the 
Blastfurnacemen’s should be able to make such an 
announcement at an annual conference of the men. 





The South Wales miners seem to be fond of heroics. 
At a mass meeting held at Merthyr, it was decided : 
(1) That six months’ notice be given to terminate the 
sliding scale ; (2) that an eight-hours’ day from bank to 
eink demanded ; (3) that all work be suspended 
until all the non-union colliers join the federation, or 
pay up arrears of membership. 





| At a conference of Members of Parliament and some 
| labour men, it has been decided to make an effort to 
| bring merchant seamen under the Compensation Act, 
/ and to make the Employers’ Liability Act applicable 
| to ships under foreign flags entering our ports. 





| Itis reported that the United States Steel Corpora- 

tion have decided to raise the wages of some 100,000 
| of their workmen 10 per cent., union and non-union 
|men alike. The amount of the annual rent-roll thus 
| increased will be 800, 


Some new questicas have arisen in connection with 
the Grimsby Rekcrtie's dispute and strike ; these will 
be adjudicated upon by the arbitrator appointed 
by the Board of Trade when the matters in dispute 
were first referred tv arbitration. 





The coalheavers’ strike at Gibraltar, be; three 
months ago, is further oo by a strike of the 
bakers, out of rsd with their comrades, on Mon- 
day in last week. 





The outbreak of violence in connection with the 
strike of the Paterson silk workers has led to the 
arrest of a labour leader at New York. The Anar- 
chists are said to have incited to violence, 





There do not appear to have been any further 
developments in connection with the American coal 
strike, but some outrages are reported to have taken 
place. The men allege that they were provoked to 
violence ; but this will have to be proven in connection 
with the arrests, when the rioters appear in Court. 








STEAM WAGONS ON MILITARY SERVICE. 

THE following is an extract from a letter written by 
the driver of a steam wagon purchased by the War 
Office for service during the late war in South Africa. 
The letter was written by the driver to one of his 
mates in the works at home, and is interesting as 
giving in the man’s own language an idea of the 
work that these vehicles have to perform in a new 
country. The wagon in question was the one made 
by the Thornycroft Steam Wagon Company, and which 
took the first prize at the military competition held 
last winter at Aldershot. It was illustrated in our 
hissue of December 6, 1901. We have not thought it 
necessary to mention the name of the other wagon, 
which appears to have met with worse luck than that 
under the charge of the writer of the letter : 


‘*Steam Road Transport, Kroonstad, O. R. C., 
“*May 11, 1902. 


‘‘ Arrived Cape Town Monday morning early. Got 
ashore about midday; the dust was blowing enough to 
blind you. Cape Town is a very dirty town. When it is 
wet the mud is about 6 in. thick; when about half dr 
the mud pulls you up, and you can scarcely get along with 
a load, as there are so many big traction engines pulling 
the road to pieces ; and when it is dry and the wind blows, 
— cannot see for dust. So you can guess the engines 
ook a pretty picture, and grinding in oil and dust; 
everything wants boxing up. 

“The weathér was very hot. The first fortnight was 
a 108 in the shade—a big contrast from the snow in 

gland. Well, it nearly knocked me up ; but, however, 
I got over it. There was not much comfort; had to be 
out of yard by seven and keep on till you finished at 
night. When any transports came in, you were carting 
baggage till about 9 o’clock at night, and after. We 
were running about Cape Town for about two months 
before coming up here. We slept in a van in yard—I 
say ‘we’ because ——’s chap shared it with me; it was 
better than sleeping in a tent here. 

“There are some sandy places around there to try the 
wagons. ——’s to jack out one wf on same ground 
which I travelled. I got into some sand one day, but got 
back out all right. It’s awful stuff, traction engines can- 
not do with it. ——’s was often in on account of pipes 
breaking; they were in about three days putting an 
injector on. I expect you heard about me going round 
the mountain and to Simon’s Town on Good Faday, with 
two trailers of shoe hands, 27 miles each way. 

‘We have been here now about three weeks, and have 
had plenty todo. The country is rough on these things: 
have to be careful in crossing these sluits or spruits, being 
steep on both sides and sey Last Saeudiey week, on 
coming into yard for dinner, had to face about and go and 
get loaded up with 7 for Doorn Kop, 204 miles each 
way (big journey out here takes traction engine two days, 
wagons do it in one), for the columns operating in this 
+s Tale We took our blankets and waterproof sheets, and 
I lay on top of my load three nights, so you can guess we 
were busy ; six traction engines and our two wagons going 
all the time backwards and forwards, the road being only 
a bullock-track across country, there being four of these 
sluits on that road (plenty of changing gear), the block- 
houses being about 4 mile apart, all alongside, and plenty 
of barbed wire fence, so no fear of being caught by the 
Boers. Our chaps are the worst: at mght we have to 
draw up by a blockhouse and keep close to our machine, 
or we get red on from blockhouses. The ——’s was shot 
at with five volleys, because he was trying to travel after 
dark. I took care to stop soon enough, he wanted to 
catch me up. 

__ “*We have had no rain since we have been here ; when 
it does come the traction engines have to stop just where 
they are, that is, if they area long way from home, as they 
slip and dig themselves down ; spuds are no use for them. 
I can keep on, too, better than ——. I had to pull him 
and his load out of the sand one day, since ee here 
on same road I travelled, as he was following about 100 
yards behind. One day he got into a hole, and broke three 
chain teeth out of differential centre and stretched chain ; 
had to put on a new one. He was in two or three days 
for that, and now he has been in again for three days, 
tightening up rivets on tank and frame, etc, He is going 
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to have some extra stays put on his main and the horn 
plates; horn plates are t for this country; saves 


spri 

Pe Well, my wagon has been doing all right ; have not 
had occasion to stay in for anything. e burn Welsh 
coal ; my boiler is as good now as when it came out here, 
only the water we pick up about country makes her prime; 
of course she begins to show signs of wear ; the gearing 
won’t stand grinding in sand all day. Am taking up 
bearings when I get the chance. Have got six sappers to 
teach ; rough country roads to teach on. 


““May 16, 1902. 

‘Just a few more lines, as it is mail-day to-morrow. 
After the ——’s had m in a day or two for making 
tank tight, we both went out together on Wednesday. In 
following me through some loose gravel, he strip a lot 
of teeth out of differential centre, and strained his chains 
all over the place; I had a job to get through, and then 
I fetched his load and trailer. He steamed home, and is 
now in for a new differential centre and chains, and they 
cannot get chains to come right.” 








THE FAILURE OF MUDHOLE COVERS. 

SEVERAL cases have recently occurred where the failure 
of mudhole covers or doors has occasioned serious loss of 
life, the failure being due to the doors not fitting properly, 
and to defective joints. With a view to drawing the 
attention of engineers and boiler attendants to this 
matter, and to enable them as far as possible to take all 
the precautions necessary to prevent such accidents, we 
give the particulars of a rd of Trade formal investiga- 
tion, held at Sunderland, to inquire into the cause and cir- 
cumstances of an explosionon board the British steamship 
Deets of Glasgow, which occurred in the River Wear, 
off Thornhill y, Sunderland, on December 19, and by 
which two of the firemen were scalded to death, and the 
chief engineer and the second engineer suffered injury. 

The Commisioners were Mr. Howard Smith, barrister- 
at-law, and Mr. J. H. Hallett, consulting engineer. Mr. 
Gough conducted the procedings for the Giod of Trade, 
and the various parties iuterested were represented by 
counsel, 

In opening the case, Mr. Gough said that the vessel was 
owned by Mr. George Lindsay and sixteen other persons, 
and the boiler was built by Messrs. McIlwaine and Lewis, 
of Belfast, in 1883. It was of the ordinary single-ended 
marine type, 11 ft. in diameter and-9 ft. 3 in. in length. 
The sludge-hole door was placed in the triangular portion 
of the front end plate, between the furnaces and the lower 
part of the shell-plate of the boiler. It was elliptical in 
shape, and measured 13§ in. in width by 113 in. in depth. 
A compensating ring was riveted round the outside, 7 in. 
thick. On June 24, 1898, a new sludge-door was fitted, 
formed of two plates riveted together, the outer and 
smaller of which was fin. thick, and was flanged round the 
edge to form a spigot to fit the holes in the end plate of the 
boiler. The inner plate was }in. thick, and its outerportion 
beyond the spigot 1% in. wide; this formed the face for 
the jointing material. The boiler had the usual mountin 
including two safety valves loaded to a pressure of 70 lb. 
per square inch. The measurements for the new door 
were taken by Mr. A. R. Calley, who was superintendent 
engineer of the then owners of the vessel. The door was 
seen by Mr. Field, Lloyd’s surveyor, and he was of 
opinion that it was a good fit and tight under steam. 
It remained in use, and in October, 1898, the vessel 
changed owners, and became the property of Mr. George 
Lindsay and others, Mr. Alfred Lindsay, part owner, 
acting as 5 ag arco | engineer when she was at Sun- 
derland. r. Lindsay himself poy made the joint 
for the sludge-hole door, and in doing so always used 
Tuck’s ?-in. round packing, and never had any difficulty 
in making a good joint. The boiler was seen by Mr. 
Shallcross, engineer-surveyor for Lloyd’s at Sunderland, 
in December last, and he considered the door a good fit, 
but probably saw it in position. Mr. Lindsay made a 
joint for the door with round king on December 17, 
and tested the boiler by hydraulic pressure up to 90 Ib. per 
squaré inch. On December 19 Mr. Shallcross saw it 
tested up to 80 lb. or 85 Ib. hydraulic pressure, and the 
test proved satisfactory. Steam was raised on the after- 
noon of the same day, and shortly before 9 o’clock in the 
evening the joint in question was carefully tightened. 
At 9 o’clock, when the pressure was about 50 Ib. by the 
steam gauge, an explosion took place, and the engine- 
room and stokehole were filled with steam. The chief 
engineer and second engineer made their escape, but the 
two firemen were scalded to death. The sludge-hole door 
was afterwards examined, and it was found that the joint- 
Ing material had been blown out for a length of about 
6 in., an opening ;%; in. in width being left. 

= ye, h — called a G 

Mr. A. R. Calley, consulting engineer, Glasgow, gave 
evidence as to the renewal of the boiler front in 1895. 
There was nothing that made him think that more than 
—— care should be exercised in adjusting the door. 

Mr. Thomas Field, engineer-surveyor for Lloyds at 
Leith, deposed that he examined the door in 1898. It 
was a good fit. He did not think it practicable to have 
any exact limit for the amount of play allowed to a door. 

y Mr. Howard Smith: He thought round pee ge 
very objectionable, for there was always the risk of an 
accident with it. Lloyds had not issued any instructions 
with respect to the use of round packing. As to the 
cause of the accident, in his opinion the packing was not 
Screwed up, and was practically in its round state. When 
rem got = the packing, it wedged itself through 

tween the door and the boiler-plate, and rs 
shifted the door from the position in which it was when 


up. 
h ip Alfred Lindsay, superintending engineer, said he 
eld a first-class certificate, and made the jeint which 





preaag sors A blew out. He thought flat packing was 
more suitable for high pressure. ere was no weep! 

from the door when the boiler was tested. He tighten 

the door himself after steam was raised, and there was 
nothing wrong at 8.30 p.m., when the steam-gauge ~— 
tered 42 lb. At 9 p.m. the explosion took place. He 
thought the door was a T ee fit at the time he placed it, 
and still thought so. edid not think flat packing was 
essential, but believed it would stand a higher pressure. 


The round packing was more in use than the flat, about | 


ai per ene. of the vessels using it. He now had adopted 
t ing. 

r. Howard Smith here remarked that Mr. Hallett 
had disa with the statement as to the preponderance 
of vessels now using round packing, though it might 
have been true some time ago. 

Mr. Shallcross, Lloyd’s surveyor at Sunderland, de- 

od to having tested the boiler on December 19, an 

nding everything in order. Although he preferred flat 
ee could not condemn round. 

Mr. Salmon, Lloyd’s surveyor, also said he preferred 

flat packing. In the present case he eon ae! the door 

had dropped with the heat, and the steam forced a 


passage. 

Mr. Greig, chief engineer on the Dungonnel, said he 
saw that the pressure was 50 lb. on the night of the 
explosion. He saw no weeping at the sludge-hole door 
previously. Witness was badly scalded. 

_ Mr. Ambler, second engineer, said there was no wee 
ing from the door. He lit the fires about 1 o’clock, and, 
later on, when there was no steam showing, he gave each 
of the dogs a turn, and also tried to give them another 
turn when steam was got up; but what he did had no 
effect upon them. The engine had not moved when, 
with the pressure at 50 lb., the explosion occurred. 

Mr. bere William Buckwell, engineer-surveyor to 
the Board of Trade, deposed to examining the boiler the 
day after the explosion. He found that a portion of the 
Tuck’s round packing, of which the joint had been made, 
was forced past the Spigot, thus leaving an aperture of 
about 3 ‘uauete inches, through which the contents of the 
boiler had escaped. The spigot was not a good fit. The 
door was evidently out of the central position at the time 
of theexplosion, and the clearance between the boiler-plate 
and the door, extending for a distance of about 6 in., was 
7? in., or $in. full. He was of opinion that the clearance 
could only have occurred by the material of which the 
joint was made getting soft, and the door in consequence 
nonning. This, he thought, might have been prevented 
by carefully screwing and following up the door when 
steam was being rai He would not like to take the 
responsibility of making a joint for a door with this 
round packing. He preferred flat. 

This closed the evidence, and Mr. Gough then put in 
the verdict at the coroner’s inquest on the two men who 
had been killed. This was to the effect that ‘‘the explo- 
sion occurred a defects in the front plate of the 
boiler, inst which the mudhole door was fixed ; and, 
further, that the packing was too narrow, in view of the 
condition of the above-mentioned plate, but that there 
was no criminal negligence on the part of those then em- 
ployed at work.” 

Mr. Gough then submitted the following questions for 
the judgment of the Court : 

1. Was the sludge-hole door properly constructed, and 
was there too much clearance between the spigot of the 
door and the sludge-hole ? 

2. How frequently has the joint been made by Mr. 
Alfred Lindsay, and did he at any time examine the door 
with a view to ascertain whether it was a proper fit ? 

3. What material was used in making the joint, and 
was such material proper and suitable for the purpose ? 

4. Was there any defect in the boiler-plate in the 
vicinity of the manhole on December 17,. and, if so, should 
this defect have been remedied ? 

5. Was due care exercised in placing the manhole door 
in os and in making the joint on December 17 last, 
and was suitable material used ? 

6. What was the cause of the explosion and loss of life ? 

7. Was the explosion caused by the neglect of Mr. 
Alfred Lindsay ? 

Counsel then addressed the Court on behalf of the 
various parties concerned, Mr. Mundahl pointing out on 
behalf of Mr. Lindsay that they were now, after the 
event, in a position to arrive at conclusions such as they 
would probably not have been able to arrive at before the 
explosion. 

r. Howard Smith remarked that he thought the 
evidence did not show that the door had been properly 
watched and tightened at short intervals. To this Mr. 
Mundahl replied that Mr. Lindsay put a properly qualified 
man todo this duty. 

Mr. Gough asked the Court to condemn the door as 
not being properly constructed, and to say that the clear- 
ance was excessive. The door was not a t. 

The Court then adjourned till the following day, when 
Mr. Howard Smith gave ———_ He reviewed most 
carefully, and in detail, the evidence and opinions that 
had been laid before the Court. In the opinion of the 
Court the explosion was caused in the first place by the 
door not properly fitting the orifice of the boiler shell, 
and, secondly, by the joint having been made of a ring of 
#-in. round packing, so that the joint was defective, with 
the result that, when steam was got up, the packing was 
blown out. The sludge-hole door was not properly con- 
structed. It was made of good material, properly work 
but the spigot did not fit the orifice in the boiler, an 
there was too much clearance between the spigot and the 
door of the sludge-hole. Something had been said about 
the desirability of —s what clearance there should be 
for these doors, but this the Court were unable to do, and 
contented themselves with saying that they should bea 
good fit, and that as to what was a good fit should be left to 


the boilermaker, because it was impossible to lay down a 

rule, for doors were not all the same shape as the one in 
| the present case; there were different shapes of doors, and 
| the design was always altering, but it was essential that 
| they should be what an engineer would know’ to ae 

fit. The joint was made four times by Mr. Alfred Li . 
and in the judgment of the Court he did examine the 
| door with a view to ascertain whether it was a proper fit 
|as far as he could, and was always careful to see that 
the door was centrally in position. The material used, 
| however, for making the joint was not Fee on or suitable 

for the purpose, use it was }-in. Tuck’s round pack- 
ing ; whereas flat packing ought to have been used. Due 
care was parte vk d in placing the manhole door in posi- 
tion, and in making the joint on December 17 last. The 
joint was a one, but unsuitable, because, as already 
stated, it was made of the wrong material. The explo- 


d| sion was caused by the neglect of Mr. Alfred Lindsay in 


using round packing instead of flat. In Sunderland and 
elsewhere it was no uncommon ice to make these 
joints of round packing instead of the flat, but the Court 
considered it neglect on the part of a superintending en- 
fama use round parking. The Court had stated, in 
une, 1898, when holding a formal inquiry as to an ex- 
plosion on board the steam launch Arrow, at Pembroke, 
that during the previous five years as many as 25 similar 
explosions occurred, and had been investigated by the 
Board of Trade, and that in nearly every instance round 
king had been used in making the joint which proved 
efective. The Court had then said that it was their 
opinion, and also the opinion of eminent engineers, that 
only flat packing should be used in making joints, and 
they recommended that thin rubber, asbestos, or other 
material suitable for the purpose should be employed 
care heme taken to cover the width of the flange of the 
door, and to pay strict attention to screwing up the door 
while steam was being . It was trusted that the 
remarks made in 1898 by the Court, and now again in the 
present case, would be brought to the notice of engineers, 
in order that joints might in future be made of proper ma- 
terial. The question now was whether the Court ought to 
find Mr. Alfred Lindsay to blame for neglect, and under 
the circumstances they had come to the conclusion that they 
ought not to pronounce him to blame. He had done what 
a oa many other superintending engineers were in the 
habit of doing, and which they did not think they were 
wrong in doing, and, in fact, they said that their error, 
or, as he (Mr. Howard Smith) preferred to call it, their 
neglect, had not been brought to their notice. Under all 
the circumstances, and having regard to the fact that 
Mr. Lindsay had given his evidence very fairly, and had 
fully accepted the responsibility of having made the 
joint, the Court could venture to say he was not to blame 
for the explosion. If another explosion should occur from 
the same cause, however, the Court would not then be 
pe og to adopt the same leniency as had been extended 
to Mr. Lindsay, but they would have to find the super- 
intending engineer to blame, because it was his duty to 
inform himself as to the best methods to be adopted in 
the exercise of his profession, and not to use a material 
which was condemned by ame eminently competent to 
form an opinion on the subject. Seeing that they did not 
find Mr. Lindsay to blame for the explosion, they made 
no order as to costs. As to the witnesses who were on 
board the ship, and in the employ of the owners ai the 
time of the explosion, but were not at the present time; 
the Court recommended that their expenses should be 
paid by the Board of Trade. 

Mr. Hallett, Mr. Howard Smith added, desired him to 
point out that if an experienced engineer like Mr, Lindsay 
could not make a perfect joint with such material, it was 
not to be cnpanel that juniors could do so; hence the 
importance of the fact that the material which had been 
used in the —_ case was not suitable being widely 
published and known. 








More Coat IN THE MipLanns.—There was much re- 
joicing on Saturday, at Rowley, Staffordshire, in conse- 
quence of an important discovery of thick coal beyond 
what is known as the South Staffordshire Boundary Fault. 
About 20,0007. had been expended in boring for coal, and 
it is satisfactory that a seam 30 ft. thick now been 
reached. The seam is believed to extend over no less 
than 45 acres, 





YorxsuirE DALES Raitway.—This line, which extends 

from Embsay to Grassington, and which is to be worked 
ff the Midland a, —— beg 7h opened re 
or ger and goods traffic on Ju k e new line 
will open out to the tourist the Casale scenery of 
Upper Wharfedale. There is an abundance of limestone 
round Gwindon, and both limestone and coal on Thresh- 
field Moor, which is to be connected with the line by a 
cable tramway. 





TeLEscopic GAuGcE-GLAss Prorrector.—There is no 
uniformity in the length of gauge-glasses on boilers, and 
hence protectors have often to be made specially to fit. To 
avoid this trouble and expense Messrs. Joseph Tomey 
and Sons, Limited, of Manor Glass Works, Aston, Bir- 
——. have brought out a telescopic protector which 
can be applied to any gau It comprises two gun- 
metal clips, one to be app to the u fitting, and the 
other to the lower. In each clip there are recesses to 
receive the ends of three plate-glass panes which surround 
the front and sides of the gauge-g There are also 
four rods—two solid and two tubular on each clip, the 
solid rods of the upper nm entering the hollow rods of the 
lower clip, ard vice versd. These form a telescopic 
adjustment as to length, and when set are made fast with 
thumb-serews. The arrangement is very neat and handy, 





and enables all kinds of gauges to be readily protected. 


—— 
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NEW APPARATUS FOR TESTING MATE- 
RIALS IN THE LABORATORY, PURDUE 
UNIVERSITY, LAFAYETTE, IND., U.S.A.* 


By Wiit1am Kenprick Harr, Associate Professor of 
Applied Mechanics, and W. P. Turner, Instructor in 
Machine Shop. 

Tx following paper describes a rattler for testing paving 

brick, and an ap tus for experimentation in impact, 

which have been lately added to the testing laboratory at 

Pardue University. pers 
An ordinary foundry rattler, of size approximating the 

standard, is commonly used by e rs in conducting 

rattler tests of paving brick. Such a machine is hardly 
in keeping with the more perfect apparatus of a testing 
laboratory. The requirements demand a rattler which, 
in addition to presenting a good appearance, shall be 
easily operated, and for the protection of the other testing 
apparatus, keep the air of the laboratory free from dust. 

Such a rattler was designed and built in the machine-shop 

of Purdue University, as shown in Figs. 1 to 5, and has a 

place in the laboratory for testing materials. Subse- 
uently a similar machine was constructed for Columbia 
niversity, New York, and advantage was taken of the 

experience with the first rattler to improve certain details. 

Figs. 1 and 2 show a eection and a half end view. 

The drum is 20 in. long and 28 in. in diameter. There 

are 14 cast-iron staves, with a }-in. opening between. 
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The staves shown in Fig. 1 proved too weak to with- 
stand the service, and were rebuilt. Instead of one 
rib along the centre line of the stave, heavy ribs were 
placed on the sas, There is excessive wear on the 
staves, which should be built of steel. 

The drum is overhung, and is supported by bolti 
one head to a 14-in. cast-iron face plate, which is secu! 
to a 34-in. shaft. The other head of the drum is thus 
free, and an opening is provided therein for charging or 
removing the bricks, which process demands, in case of 
the ordinary rattler, the removal of a stave. The 
arrangement thus saves timé, and allows the repeated 
weighings during the test, which are n in 
scientific experiments. In case small shot are used as 
a iiling material, the opening in the head is closed by 


8 ; 
he main shaft is supported on two bearings, resting 
on a heavy cast-iron box yoke, which is supported on 
two cast-iron columns joined together by a heavy cast- 
iron base. The main shaft is driven from a parallel 
shaft by a gearing in the ratio of four to one. On this 
arajlel shaft are tight and loose pulleys, 12 in. in 
iameter, carrying a 4-in. belt. 


ing on the cast-iron base of the machine; the ee 
part is hinged to the lower, and can. be turned k 
when it is necessary to inspect or repair the barrel. A 
circular opening in the case corresponds to the opening in 
the head of the drum, and a plate is quickly clamped by 
hand-clamps to cover the opening in the case. door 
in the lower of the case provides for the withdrawal 
of a pan in which the dust from the rattler is collected. 

Fig. 1 shows the machine closed ready for use. Fig. 5 
shows the machine with the case open, and the dustpan 
partly withdrawn. 

There is a revolution counter on a vertical post. The 
machine complete weighs about 1800 lb., and costs about 
200 dols., material and labour included. 


AN APPARATUS* FOR EXPERIMENTATION IN IMPACT. 


In the former wooden machine (Fig. 6) the hammer 
M was hung to a head attached by wedges to the lower 
end of the specimen B. The specimen and hammer were 
lifted by an attachment to a similar head C fixed by 
wedges to the upper end of the specimen. 

On release and consequent descent, the upper head 
caught on a — P between the two uprights. The 
deformation and the work of deformation were obtained 
from the velocity displacement curve recorded on the sur- 
face of a revolving drum D by a pencil attached to the 
hammer M. This temporary apparatus was used to bring 
| about — in one blow of an 800-lb. or 1200-Ib. 
| hammer falling from a height of from 6 ft. to 12 ft. on 





Fig. 2 











. cast steel 
Me- Si5ncast tror 
Mz ~ 7/00 lbs of cast tron on masonry 
S -#b. 


M, = 65 


cr 


6977.c) 


iron and steel wires, from 3 in. to } in. in diameter, and 
of alength up to 10 ft. Some reference to this work has 
been made elsewhere. + 

The present permanent apparatus is similar to the tem- 

pony apparatus in re The better adjustment 
or short specimens is brought about by dispensing with 
the bridge and constructing the head so as to span the 
distance between uprights, as shown in Fig. 7. 

The head or yoke is stopped a the columns. 
The details of attachment of weight, recording apparatus, 
hoisting mechanism, &c., were made as perfect as - 
sible. The parts were designed to rupture in one how 
a test specimen of soft steel 4 in. in diameter, and 8 in. 
between heads. Ordinarily the blow delivered is about 
3500 foot-pounds. 








* A series of tests has been in progress in the laboratory 


for the past three years to determine the behaviour of 
iron steel under impact in tension. A temporary 
wooden apparatus was used for this purpose. The 

that a permanent 


method of testing seemed so org | 
apparatus has been designed and built of iron, with the 
mechanical details arranged for ease and accuracy of 
operation. The apparatus has been in operation for two 





As a —— from dust, the drum is closely sur- 
rounded by a sheet-iron casing with felt-packed joints. 
This casing is made in two sections, the lower part rest- | 





a ee ted to the Paris Inter- | 
on “* ods of Testing Constructive | 


”» | 


“an, Translation of 
nati Congress, 
Materials. 


| months, and, in the judgment of the writers, is a valu- 


able form of apparatus. It is this machine which is de- 
ibed belo’ 


scri Ww. 
t+ See iminary report of committee on t state 
of know of impact tests. Bulletin No. % American 


Section of International Society for Testing Materials. 








| Tests in compression are provided for. __ 

Some discussion on the stiffness of the ule yaa of 
| the aj tus, and some estimate of the amount of energy 
| used in the deformation of the apparatus, will follow the 
| description. 
| For the present the 


pa takes up the principle of 
| action of the apparatus pa gl 


description of the details, 


PRINCIPLE OF AcTION (FIG. 8). 

Given two masses M, M, joined by a rod 8. : 

The system falls from a height h. M, has impact 
against a mass Mg, and deformation with rupture of S 
results. 

Let W;, Wa be the weights of the masses M, Mz, re- 


spectively. 
C,, C, be the initial velocity of the masses M, M, 


respectively. 

Vi, Vo be the final velocity of the masses M, M, 
respectively. 

ts T di denote the work of deformation of entire 

system. 

1, ls denote the deflection of M, and remy ce of 
Srespectively. Then applying the equa- 
tion of work and energy between the 
time when M, has contact with M, 


| 


” 


and the time when the rod ruptures, we 
| have, neglecting weight of §, 


| Wht Wal ath )= fT -4(M, + My) ¢,? + 
4M, V;? + 4M, V;*. 


| In the oe used W,, 7, will be quite small com- 
pared to W. (4+ hs may be neglected. The 
quantity 4 M,, V,? may be neglected. Then 


| fTal=Wa(h +e) +4(M, + M,) o:?-4 M, Ve 


| The method of testing involves the measurement of /; 
| and Z, and of C, and Vz from the record on the drum of a 
| pencil attached tothe hammer; /, and /; are measured 
| directly from this record, while the velocities C, and V2 
| are calculated by constructing a triangle of velocities, the 
| hypothenuse of which is the record of the pencil on the 
|drum, and the other two sides are respectively the 
| velocity C, or V,, and the velocity of the circumference 
of the drum, which is known from the record of a vibrat- 
ing tuning fork held in contact with the drum during the 
| test. 
| Thus the work of deformation equals the product of the 
weight of the hammer by the total deformation of the 
specimen plus the difference between the kinetic energy of 

e system before and after impact. 

To obtain the work of deformation of the test piece, 
including the elastic energy of the part outside the neck, 


the quantity f T di must be corrected for deformation of 


the machine parts such as the head or yoke, the heads of 
| the specimen, the columns, &. The heads are calibrated 
| by means of a testing machine of the ordinary type; and 
| thus the elastic energy absorbed in the heads correspond- 
ing to any given deflection is known. This deflection 
having been determined under the condition of impact, 
correction can readily be made. 


DESCRIPTION OF THE MACHINE. 


Figs. 9 to 11 show the machine complete as it stands in 
the testing laboratory. Its baseis partly sunken below the 
level of the floor, rests u a brick foundation 5 ft, 
by 5 ft. by 6 ft. deep, laid in natural cement on undis- 
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columns bein 
Details of the 
inner face of each column is planed 
guide for the hammer. Each column includes two parts, | 
and dowelled together, the lower part | 
being a solid casting, 550 lb., while the u 
cored to a U-shaped section, 525 Ib. 


Fu - 


shown in 
(65 lb.), 
column or guide, In 
Opening, into which 
rf) wedges. 


Specimen is 


the bedplate and | 
drawing, Fig. 9, it 


which are bolted 


4 


S 


will 
‘be 


. Thal] 
ed: 


am foundation ; the upper four courses are of 
ving rick laid in Portland cement. A ?-in. bearing 
Fed of 1:1 Portland cement mortar is disposed 
er. By raference to the assembled , 
be seen that the machine consists | compressional or transverse 
of a solid cast-iron base, weighing about 5000 lb., which | r 
supports two cast columns about 12 ft. high, these mechanism 
ied at the top with a cast box yoke. | signed that the weight may be raised, lowered, or 
se and columns are shown in Fig. 3. The | place desi 
flat, and acts as a) 


or lowering the 
own in Fig. 16 is 


esi 
eel keyed to the 
pulleys running in op) 
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tests. 


The hammer isa casting weighing 5154 Ib., nicely fitted | 
to the guides, with little play, and at the same time little | 
friction. A dovetailed slot is planed in the bottom, into 
which may be keyed heads of different shapes for making 


hammer the hoisting 
. It is so de- 


red. This is accomplished by 
L shaft, which carries th 
hoisting drum. On the wormshaft are two friction 
te directions. These friction 
pulleys are operated by a rocker arm connected to a 
vertical operating shaft passing along one column. 
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A general view of the machine is shown in Fig. 16. 

oke to which the specimen is fastened is 
t 14. It consists of a heavy steel casting* 
with its ends planed to fit inside the U-shaped 
the centre is a tapered rec 
imen is fastened by 
e for fastening by using 


The up 


heavy Eo | 


* This u 
ng after 


ry 
ig. 


also a steel 





the 


Provision pe, sap 
threads and nuts on the ends of . 
The lower yoke by which the hammer is hung to the 
80. casting, with ta 
This is bolted to the hammer, 
ts, which are screwed up to an initial tension. 


a i. This head is 


bear-on a square pin in ti 


Wis. 12, with two | engaged the system may be 





pper head reveals no trace of rupture or crack- 
use in breaking 120 test pieces, 





e hammer. 


Springs hold this shaft and the friction pulley in mid- 
ition, the lever being pulled down or up when it is 
ired to raise or lower 
For releasing the specimen and hammer from an 
given height of d 
shown in Figs. 9 ) 
wire hoisting-rope and slides freely between the guides. 
head to which the speci- 
men is fixed, carries a — — tained at Oy 58 
" en thus 
hoisted ontil the head comes 
the stop which has been adjusted at the 
desired height on the guides; whereu 


tripping head is 
ay hooked to the | 


press down the trigger in the tripping head, disengaging 
the hook, and releasing the system. : 











the stop will 


The circumstances of each impact are recorded upon a 
revolving drum oy a — attached to the hammer. 
The drum is of rolled sheet metal supported vertically in 
an adjustable frame, which may be raised or lowered to 
the proper height for recording tests of long or short 
8 ens. bearings are used on the lower end of 

e drum shaft to reduce friction as much as i 
A 50 lb. weight attached to clockwork furni 
power for revolving the drum. When used, the weight 
is wound to a certain height, and as it falls the of 
the drum is accelerated until the weight strikes a stop. 
The speed of the drum remains practically constant 
during the impact.. The speed of the drum may thus be 
varied and nicely regulated by varying the height to 











| which the clock-weight is wound. The exact oueed of 
| the drum at the time of the drop is known by allowing 
|a@ tuning-fork, with a fine brass point attached to one 
| arm, to record its vibration on a —— of metallic paper 
| attached to the upper part of the f 
The recording pencil is operated by an electromagnet, 
so arranged that as the hammer falls electric contact is 
made after-the pencil point has passed below the upper 
edge of thedrum. The magnet then draws up an arma- 
ture and presses the pencil — the drum. 
When it is desi to e tests on long imens, 
the upper yoke must be blocked up. This may be accom- 
plished by setting solid pieces on the lower 
sections of the columns, thus filling the lower part of 
tong ar columns. These pieces are in place 
y, 


The machine is easily operated, and tests may be 
ae made. In pon, Bo a test the Cpmeutior’ fant 
astens the specimen between the hammer and the upper 
yoke, If wedges are used, they are forced into the lower 
yoke with a pinch-bar, and driven into the u head 
with a sledge. By this procedure any noticeable slip of 


| the with reference to the yoke, and any slip of the 
fbewdrm. ro The wee ie bead 


specimen in the is ented. 
is then someeh, tat bole on to the yoke. A datum 


\line, representing t 


he length of specimen, is 
drawn on the drum. The system is then raised nearly to 
the ; ib Beers fheag brgpen ens been bap loony ol 
weight is then wou heigh ve the 
desired speed to the drum. fy gee 4 the clock- 
weight reaches its stop, the system is raised to fird 
release. Abt the same time the tuning-fork is brought 





against the drum to trace its record. 
To absorb the shock of the hammer upon the base after 
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TABLE I.—Loc or Impacr Tests—MiLp Srret—One Brow. LAUNCHES AND TRIAL TRIPS. : 
. Tue trial trip of the s.s. Pitea, built by the Elsinore 
| Iron Shipbuilding and Engineering Company, Elsinore, 
Labora- | Dia- | Wei t| Height Vevocity. Elonga- | Diameter |Resiliencein Tempera- | Location of | Denmark, to the order of Mr. H. M. Gehrckens, of Ham- 
os Moterial ver. | Bateenee, | of Fel ton in | at Foot- wd Fracture, | burg, took place on Saturday, the 2ist ult. The vessel 
Number. meter. | Hammer. | of Fall. | $In. | Fracture.| Pounds per Mixture. | Inch from | [UTS P arday; 
| Initial. | Final. Cubic Inch: | Top of Bar. | 8 built of steel to the highest class of German Lloyds, 
sont RESON DARE VC (NVEAE ORE SID PNpenmncae Wess 5 2K, and her dimensions are: 223ft. 6 in, by 32 ft. 10} in. by 
in, | Ib. ft. | ft. per seo. ft. per sec. in. in. \deg. Fahr. 14 ft. 114in. depthof hold. The enginesare of the triple- 
11 4-2 0.511 | ao : . Lr 4 4 yo = + = + . expansion type, with surface condenser, indicating 600 
44 0-5 0 508 16 Y é . i - i : : ; 
30 7-3 | 0.625 | 515 56 |. 18% | 1072 | 210 | 0297 om | - 6 5 | pero: ee eee oe eae 
17 6-3 0.505 | 515 57 | 18.41 7.68 210 | 0.291 1453 + 32 1 0% knots was attained with » consumption of common 
38 8-3 0.500 | 515 50 | 1810 | 813 2.00 | 0.300 1387 | + 212 ‘ steam coal of only 1.32 lb. per indicated horse-power. 
41 8-6 0.520 | 515 is 17.81 9.84 1.86 | 0.305 1000 «=| + 400 a 
37 7-7 0.518 bibh 56 0 | 17.81 6.91 2.45 0.283 1405 + 212 4 On Monday, the 23rd ult., Messrs. Ropner and Son, 
| | Stockton-on-Tees, launched a screw steel steamer: named 








Purdue Univeraity Impact Testing Machine. 


rupture of the specimen, blocks of pine wood are placed 
re The operation of placing the specimen in place 
and bringing about rupture is accomplished in six 
minutes. The time of rupture for the specimens used is 
rbo second, 


EstiMaTk OF DeroRMATION OF Parts OF MACHINE. 
Referring to equation— 
{Tdi =We(h +t) +4 (My + My) 
_ Of - 4M Ve, 

the expression { T d/ includes the work of deformation 
of the specimen (a) of the shackles or wedges ; (b) of the 
heads of specimens ; (c) of the yoke M; ; and (d) M, ; (e) 
of the columns of the machine ; (/) work of friction of 


guides. 

(a) and (0). It has been already stated that it was 
possible to drive the wedges so firmly that no further 
movement was noticeable. 

(c) Before the upper and lower yokes were placed in 
the machine, they were loaded on an Olsen —s ma- 
chine with successive loads up to 30,000 Ib., and deflec- 
tions noted. The yokes were supported at ends, and the 
load was applied deough ae attached to the yoke 
by wedges in the manner of use in impact tests. The 
deflection of the heads was measured at the centre of the 


supported length as follows: . 











Upper Yoke. 
Reading. Reading. 
Load. | ___ Average. Average. 
Right. | Left. | | Right. | Left. 
Ib. fo. | &. in. ip. 

200 2.748 | 2.744 46 | 2.747 | 2.747 44 
10,000 a} a a. } oa 39 41 
20,000 41 38 yy 39 | 36 37 
30,000 83 | 35] 86 oi 38 

200 | | os 47 | 43 45 

The average deflection for these two tests was : 
Loads. Deflection. 
Ib. in. 
10,000 0.0035 
20,000 0.0070 
30,000 ~*< os aw 0.0080 
In like manner for the lower yoke M. 
Load. Right. ” Left. Average. | Deflection. 
Ib. } | in. 
200 1,455 | 1.460 57 _ 

10,000 | 62 | 65 63 0.006 

20,000 ” | 67 70 0.013 

30,000 73 } 83 78 0.021 

200 58 66 62 0.005 

30,000 75 85 80 0.023 


‘These deflections include the deformation of both lower 
yoke and fastening bolts. : 

We have thus a means of computing the energy stored 
up in these yokes for any given deflection which may 
occur under conditions of — when these yokes are 
in use. In case of M, a scriber was firmly fixed to the 
hammer, so that a record would be made on the lower 
yoke indicating any deflection of the bolts or the yoke. 
For a blow of foot-pounds of energy no deflection 
could be detected. : 

No means of measuring the deflection of the upper 
head has been devised as yet. It is, however, a reason- 
able assumption that the relative proportion of work 
stored up in the two yokes and the specimen remains 
nearly the same, w the specimen be ru 
slowly or quickly. The assumption is favoured by the 
fact that the ‘‘ total resilience”* of soft steel appears to 
be nearly the same for impact and for slow testing. The 
inertia of the upper yoke would diminish the work ab- 
sorbed by the upper head. 

If the assumption be granted then, for a nickel steel 
test bar 4 in. in diameter and 8 in. between shoulders, 
whose maximum load in slow test is about 20,000 lb.— 

The upper yoke absorbs a= x . = 5.8 ft.-Ib. 

20.000 001 
’ ” x —— = VU, % 
) 3 3 0.8 ft.-Ib. 

As the specimen absorbs nearly 2000 foot-pounds, the 
error on his basis is very small, pi 





* The expression * total resilience ” is used for ‘the 
total work of deformation to rupture.” : 


Nors.—C0O,, alcohol. 


| 


| bar 








(e) The energy represented by 4 M. C,?—that is, the 
kinetic energy of the upper yoke—is almost entirely lost 
in impact i the columns of the machine. For 
instance, a free fall of the upper yoke from 64 ft. gave 
a rebound of only 8in. So that, in the formula, for M 
we may put ; Mj. : : 

(f) The friction of the guides during the deformation 
of the specimen may be estimated by an observation of 
the retardation of the free fall of the hammer. In II. 


average was 18.26 ft. per second with a range of from 
18.44 ft. to 18.02 ft. per second. The theoretical velocity 
is 18.83 ft. per second. As the moving mass weighs 
550 lb., this retardation corresponds to a constant friction 
of about 48 Ib. The work of friction during the defor- 
mation of the specimen is 48 x ,*, = 8 foot-pounds. 

The method of drawing tangents to the curves on the 
drum record involves a compensating error. The possi- 
bilities of error have not yet been determined. The 
range of values cited above are, however, an indication. 

It is believed that when the wedges are driven tightly, 
and the apparatus in order, that in the 2000 cong 8 
of energy nominally absorbed by the specimen, fully 95 
per cent. is chargeable to the specimen. Part of this is, 
of course, represented by an elastic stretch of the rod ; 
which will result in a recoil if the rod is not broken. In 
a few cases the specimen was stretched to a neck by the 
blow, without, however, rupture taking place. In one 
case the recoil was } in., representing for the 380 lb. 
masses lifted an elastic energy of 12 foot-pounds. In 
still another case the recoil was j in., representing an 
elastic energy of 18 foot-pounds. Of this latter amount, 
if we reason from the elastic energy in a bar at point of 





specimen the amount of 7 foot-pounds. We have then | 
11 foot-pounds to charge to the yokes and heads. __ 
During a test of a piece of steel under the action of 
twelve blows each from a height of 1 ft., opportunity was | 
given to bring about release while the pencil was in con- 
tact with the drum. The curve of the recoil was to the 


| eye perfectly smooth, showing a very regular action of the | 


release. In a test of this nature in which a number of | 
blows of equal intensity are used, it is interesting to note | 
the hardening effect of the deformation of the specimen. | 
Thus the recoil of the hammer from the first blow was | 
0.3 in. ; from the sixth, 0.5 in. ; from the tenth, 0.8 in. | 
The character of the record obtained on the drum is 
shown in Fig. 17, by a tracing of a record of a number | 
of steel bars arranged to intersect a common base line. | 
The speed of the drum is variable. é | 
A specimen log of impact tests of steel at different tem- | 
peratures is given in Table I. above. ; : 

_ The machine is at present being used in an investiga | 
tion of the effect of temperature on the resilience of | 
metals under shock. 
iron and cast iron are 


single blow. 


even when the wedges and 
unturned bar 12 in. 1 was frozen with ice and salt for 
4 in. at the middle, while the ends were left exposed. The 

was broken with one blow. ends near 


determinations of the velocity due to a fall of 54 ft., the | Len 


necking in a slow test, there is to be charged to the | passes, 


Nickel steel, soft steel, wrought  revolutions—starboard 85, port 84 ; indica 
used for this purpose, and the | —starboard 2250, port 2272—total 4522 ; speed, 14.92 knots; 
range of temperature at present attained is from — 100 | coal consumption, 1.91 lb. 
deg. Fahr. to + 400 Fahr. The bars are surrounded with | hour of the second trial. 
a tube containing the freezing mixture; and broken by a | 30 hours’ trial were: Steam in boilers, 246 lb.; at engines, 
1 : ; : oat | 222 Ib.; vacuum—star' i i i 
Difficulty is experienced in bringing about rupture of | cated horse-power—starboard 7952, port 8053—total 16,005 ; 
the bars at the centre in experiments at low temperatures | air pressure, .26 of an inch; speed, 21.2 knots; coal con- 
is of bar are frozen. An sumption, 1.97 lb. per indicated horse-power per hour. 
In her eight hours’ full-power trial the engines worked 
_ excellently throughout, but the estimated speed of 23 knots 
the | was not maintained, the mean being 22.7 knots. This 
wed were drawn down to a neck, while the frozen | result was the more ———s because the engines 
poss le centre of the length preserved its original diameter | were driven at considerab 


the Lowmoor, and of the following dimensions, viz.: 
Length between perpendiculars, 350 ft.; breadth, extreme, 
46 ft. 6 in.; depth, moulded, 27 ft. 3in. She will carry 
about 6100 tons on Lloyd’s summer freeboard, and will be 
fitted with a set of triple-expansion engines, by Messrs. 
Blair and Co., uimited, of about 1300 indicated horse- 
power. 





On Monday, the 23rd ult., there was launched from 
the yard of Messrs. R. Williamson and Son, Workington, 
a steel screw steamer, built for the Fowey Steamship 
yor omg Limited, of Fowey. Her dimensions are: 

gth between perpendiculars, 134 ft. 9 in.; breadth, 
23 ft. 10 in.; depth, moulded, 10 ft. 9 in.; and she is de- 
signed to carry 400 tons. The engines are to be supplied 
by Messrs. Ross and Duncan, and are of the compound 
surface condensing type, having cylinders 18 in. and 36 in. 
in diameter, with a stroke of 24 in., steam being supplied 
by a cylindrical steel boiler 12 ft. in diameter by 10 ft. long, 
and working at a pressure of 125 lb. per square inch. As 
she left the ways she was named the Foy. 


There was launched on Tuesday, the 24th ult., from 
the yard of Messrs. Alex. Stephen and Sons, Limited, 
Linthouse, a steamer of very — design, built for the 
Australasian United Steam Navigation Company, Li- 
mited, of London and Melbourne. The vessel, which is 
about 350 ft. in length with a breadth of 46 ft., is being 
fitted up, all fore and aft on three decks, for the accom- 
modation of about 200 first-class and 150 second-class pas- 
sengers. As she left the ways she was named the 
Wyandra. 








The steamer Caprera, recently launched by Messrs. 
Short Brothers, Limited, Sunderland, went on her trial 
trip on Tuesday, the 24th ult. After adjusting com- 
a series of runs was made over the measured mile, 
and a mean speed of 12 knots was attained. The vessel 


| has been constructed of steel to the highest class in 


Lloyd’s Register, for Messrs. W. Lowden and Co., of 
Liverpool, her dimensions nay Length, 364.4 ft. ; 
breadth, 45 ft. ; and depth, moulded, 27 ft. 9 in. ; witha 
large deadweight carrying capacity, special attention 
having been given to the arrangements of the upper and 
main decks, to enable a large number of cattle to be 
carried. Her engines are by Messrs. George Clark, 
Limited, of Sunderland, having cylinders 244 in., 40 in., 
and 66 in. in diameter, with a stroke of 45 in., and she 
has two | boilers working at 180 lb. pressure, and 
fitted with Howden’s forced draught. 


H.M.S. Bedford, the first of the armoured cruisers of 
the County class to be completed, has finished her con- 
tract trials. The mean results of the first 30 hours’ coal- 





/consumption trial, with the engines working at low 


wer, were as follows: Steam at engines, 238 lb.; in 
ilers, 255 lb.; vacuum—starboard 26.8 in., port 26.3in.; 
horse-power 


r indicated horse-power per 
e mean results of the second 


board 25.6 in., port 27.1 in.; indi- 


y above the 22,000 indicated 


Indeed, the elastic limit seemed not to have horse-power calculated as the maximum when they were 


been exceeded alon 
intact and the 


temperature of the middle 

there seems to 

mation of bars at ends even at ordi temperatures. 
Shock tests on concrete blocks 6 in. by 6 in. by 6 in, are 


in | 
Note by Professor W. K. Hatt.—I desire to say that the 
mechanical details of the design, and the construction of 
these machines in the machine shop of Purdue University, 
are to be accredited to Mr. W. 
writer of the above paper. 





being built by the United States Government in the 
harbour of Manila, Sangley Point having been selected 








length and 75 ft. wide. 





the frozen length ; for the scale was desi 

; ace of the bar bright after impact. | 285 
For this reason the bars may break at the ends. The _ holds, 0.32 in.; vacuum—starboa 
cause may, however, only partly be due to difference of revolutions—mean, ! t 
of the bar and the ends; for board 11,286, port 11,171—total 22, 457 ; coal consumption, 

be a tendency toward localisation of defor- 2.12 lb. per indicated horse-power. 
| built and engined by the Fairfield Company, Glasgow. 


Council 
P, Turner, who is joint Paterson, M. Inst. C.E., of Bradford, to i 
n plans and sections for the extension of their 
Sacedal 


Local Government R 
An American Coatinc StaTion.—A coaling station is after receiving the sanction of the Local Government 
Board in 1896 for the tank precipitation and land filtra- 
tion scheme, designed by Mr. Paterson, the Shipley 
by the naval engi as a desirable site for large coaling Council decided to carry out a bacterial scheme without 
pockets and coking machinery, Extensive wharves awaiting further sanction, and it now appears that the 
and fireproof buildings are being erected. Thecoal sheds scheme carried out is not deemed sufficient by the Local 
are each 194 ft. wide and 300 ft. long, with an interval Government Board. The-additional. works req’ 
of 50 ft. between them, while the wharf is 418 ft. in| mee y 1} acres of bacterial beds, and an extension of the 
and filtration area. 


The mean results were: Steam in boilers, 
.; steam at engines, 228 lb.; air pressure in stoke- 
rd 26 in., port 25.5 in. ; 
146.9; indicated horse-power—star- 


The Bedford was 








Suptry Sewace Disrosat.—The Shipley District 
have instructed their engineer, Mr. Malcolm 
pare the 


beds in accordance with the requirements of the 
It may be remembered that, 


uired will 





no =~ - 
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‘“* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
a UNDER THE ACTS OF 1883—1888. 
mber of views given in the Rpeoiieeties: Drawings is ne 
d, Sp if *. is 


+ 


The nu 
in each case ; where none are 
illustrated. 4 

Where inventions are. communicated from abroad, the Names, 
&e., of the Communicators are given in ttalics. 

Copies of Specifications may be ined at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. § 

The date of the advertisement of the a of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the opt a Complete Specification 
give notice at the Patent Office of opposition to the grant of 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 





"7 








’ 
a 


according to this invention the electromagnetic adjusting device 
is arran in an ordi circuit branched between one of the 
terminals of the exciting dynamo and a point in the field magnet 
winding of the alternating-current generator, such that by varying 
the current strength of the exciting dynamo within its practica’ 
limits, the pressure in the auxiliary circuit can be maintained 
approximately constant. (Accepted May 21, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


F. Reichenbach, Berlin. Internal -Com- 
b ion Motors. June 20, 1901.—In this engine, as in the 
Diesel, ignition is effected by the heat of the compressed air into 
which the fuel is injected, but the heat in this case is not wholly 
that of the air itself rendered sensible under compression, but the 
compressed air (which may be economically comp in a 
compressor with intermediate cooling) is otherwise heated subse- 
quent to compression and before its entry into the cylinder. The 
air may be heated by contact with hot surfaces, or by combustion 
of fuel in it. The motor starts under the pressure of air remaining 
in the pump reservoir. As compression is not effected withi 


barrel of the gun is mounted so as to slide in the cradle on 4 slide- 
bed whose length is greater than that of the barrel, and so much 
longer that the slide when in the firing position covers the whole 
of ng” ig 8 of the a In guns = poe to ine 
to pieces for a a ey lor example, as 
mountain guns—it is preferable that the barrel should be connected 
to the slide so as to be easily detachable therefrom, in order that it 






=) eS 


Biomcrnn sents inmeeet ae 
CO Wii 
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the combustion chamber end of the working cylinder, all product: 

of combustion are ejected at the end of each stroke. (Accepted 
May 21, 1902.) 

GUNS AND EXPLOSIVES. 

13,027. J. ¥. (R. W. Scott, Philadel- 


. ¥. Johnson, Lon y 
phia, Penn., U.S.A.) Multi-Shot Device. {9 Figs.) June 26, 
1901.—A ding to this invention, and in order that a following 





5427. H. W. Dover, Herthametes. Electric Cable- 
Making. (14 Figs.] March 14, 1901.—This invention comprises the 
application in a certain manner of celluloid to the lating of 
electric wires and cables, and it also comprises the cover- 
ing of wires with celluloid or other material so as to embed them 
separately in a mass of the insulating material. The operation is 
performed by extrusion of the material under pressure through 
the die of what is known as a stuffing machine, and through which 
the conducting wires are at the same ‘time led, the covering 
of the wires and their incorporation into a cable having SF wag 
less insulation being thus effected at one operation. In order to 
maintain the wires in their proper ——- while passing through 
the die they are led through guide sleeves supported within a 











SASS. 











chamber of the die in such manner as to allow the insulating ma- 
terial free passage around and between the wire, and so as to 
prevent the wires from being displaced laterally by the pressure to 
which the insulating material is subjected, the cable formed by the 
wires thus embedded in insulating material, ing out through 
the nozzle of adie from which it receives its final cross-sectional form. 
After being thus made, the cable, it is stated, may, if desired, be 
twisted so as to cause the wires to assume the form of rope strands. 
In addition to the conducting wires, steel wire may be also em- 
bedded in a cable to impart to it the necessary tensile strength. 
The wires may be separately covered, and then united to form a 
cable and finally enclosed in an outer covering of the herein before- 
mentioned or of different material. (Accepted May 21, 1902.) 


15,155. H. Hirst and F. Boyes, London. Electric 
Conductor Conduits. [5 Figs.) July 25, 1901.—In order that 


electric wires contained in tube conduits may not be damaged by the | 
sharp edges of the pipe ends when drawn therethrough, an annular | 


Fig./. 
































Fig.2. 

















rounded shoulder of sufficient height is formed on the interior 
of the conduit near each pipe en I n 
end, in a junction-piece attached to the pipe, or in a joined-on 


pipe. (Accepted May 21, 1902.) 

8667. Siemens Brothers and Co., Limited, London. 
Som and Haiske, Berlin.) “An Improvement in the 
ethod of Regulating the Pressure of Alternating- 





d, and either in the pipe near its |, 


series of rojectiles may be ejected from a rifle with one main pro- 
pelling ch , the projectiles are caused to be separated from one 
| another by fuid under apse 2 at the moment of firing. In one 


| arrangement the projectiles have small charges of explosive between 








them, and means are employed to allow ignition of the small charges 
when the main charge is fired. Means for igniting the small 
charges may depend on the firing of the main c , or can 
be externally controlled. In one device there are for this Haine 
holes through the projectiles, or there may be a channel in the 
wall of the breech chamber or of the cartridge case. (Accepte 
May 21, 1902.) 


14,792. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Gun es. [4 Figs.) July 20, 1901.—This 
invention relates to wheeled gun-carriages, particularly such as 
are used for field guns, its object being to so construct the axle seats 
of the carriage that they may also serve as shields. This is attained 
by making each axle seat of plates hinged to one another, and 
capable of being brought into position to constitute a seat, or 
into another position to constitute a shield, and of being locked 
securely in either positi In one arrang t the seat plate 
proper, to which the back-rest is hinged, is pivoted to the car- 














riage, and the arm-rests are hinged on the one hand to the back-rest, 
and on the other to the carriage, so that seat-plate, back-resty arm- 
rests, and carriage form a jointed quadrangle, whose one side 
(formed by the carriage) is constantly rigid, and which may be 
rigidly connected to the carriage in h operative positions by 
rigidly connecting two adjacent sides thereof. A foot-plate is 
hinged to the seat-plate, and is held by and slides upon an exten- 
sion of the arm-rests, so that when the seat-plate is rotated about 
its axis, both seat-plate and foot-plate are brought into an extended 
position relative to each other. (Accepted May 21, 1902.) 


25,762. F. von Mannlicher, Vienna. Cartettge 
Cli {6 Figs.) December 17, 1901.—In cartridge clips of the 
kind in which the two end cartridges of the row are held t 


an elastic gri ting from the rear of the clip, according to th 

invention, and in order that the clip may be easily emptied, and 

that the spring may not be over-bent to breaking point, the body 
_ Fig.t. _ Fig. 2. 
omen: fh @ 


rr 
t 


Fug.5. Fig.6 














Current o-Electric Generators.” (2 Figs.) April 
pda Pim ing the potential of an alternating dynamo 
is — by a series-wound dynamo, the current strength of which 

aried by means of a resistance adjusted clectromagnetically, 






































(28762) 


of the clip has a Epp attached to the rear part, the spring 
having at each end a nose slightly projecting beyond the end of 
the clip. The spring may be untempered and provided with 
stam) ribs to give it stiffness, and may have bent lugs upon it 
adap to engage with dovetail-shaped notches in the side of 
the clip. A provision for preventiog the dropping out of single 
cartridges is described. (Accepted May 21, 1902.) 

A. Reichwald, 


15,123. > Essen, 
Germany.) Gun 


London. (fF. Krupp. 

(6 Figs.] July 25, 1901.—This 
invention relates to wheeled carriages for ordnance of the class in 
which the barrel of the gun recoils, and is desi to provide for 

ns such as mountain and landing guns (which are, as is well 

nown, comparatively short-barrelled) a long recoil, and at’ the 
same time to provide means to protect the gun slide-ways from 


ast by | or without the addition of carbon, 


prep meet 
oun vour 

which the iron retort, 2 the distilling 
must not be so high 
One end of the retort may serve as a condenser. process 
be used in the treatment of sulphide ores, for the extraction 





may be readily disconnected from the cradle and from the slide. 
The two latter parts may thus be carried about in one piece closed 
up together, and loss of time in arg eps or connecting up 
the barrel, the brake piston-rod, and the recoil spring, as well as 
all injuries to the slide-ways from dirt or blows, are thereby 
avoided. (Accepted May 21, 1902.) 


LIFTING AND HAULING APPLIANCES. 


9333. C. Becker, Patricroft, Lancs. Mine Lifts. 
(5 Figs.) May 6, 1901.—This invention relates to improvements 
in apparatus for raising and lowering cages in the sh of mines, 
particularly to winding in deep s) , and the objects are to 
ensure that the winding rope is maintained in line with the pulley 
over which it runs, and to enable the winding rope to be separate 
from and independent of the driving rope or belt, so as to allow 
high engines to be employed for ishing the power re- 

uired, and to be used for driving belts, bands, or ropes that are, if 

esired, of different material and strength from those used for 
winding. The rope from one cage is led over a pit-head sheave 
laced in line on a shaft cary ay 6 anee uilley, and passes- 
rom the sheave to a guide pulley that leads the rope to another 


d | pit-head sheave, in a like relative position, from whence it is 





(3338) 


attached to another cage, the s being connected by a balance- 
rope that in effect makes the winding-rope endless. The guide pulley 
leading the rope from one pit-head sheave to the other can either 
run in fixed bearings or in bearings ted on a vable car- 
riage, thereby enabling the distance between the cages to be ad- 
usted to suit the different working levels of the mine. The pit- 
ead sheaves are respectively connected to the —_— by an open 
and crossed band, belt, or rope passed over the pulleys that are on 
the shafts which carry the pit-head sheaves, and over pulleys on 
the engine that may be of smaller diameter than when employed 
with ropes that are used for winding the cages, the uisite 
power being in this case obtained with smaller yp pose: running at 
tor speed than those normally employed. (Accepted May 21, 





MINING, METALLURGY, AND METAL- 
WORKING. 


G. 

9927. 8. les and Co., Limited, and S8. 
iting Metals. May 16, 

1901.—This invention provides a process of di zinc on 

metals, and consists in king the metal (to be coated) in zinc 


dust or powdered zinc (which may be ly oxidised), and with 
onl io onteoltiing , whole to 


a dull red heat out of contact with the air. The vessel containing 
the metal to be coated and the zinc dust may, while heated, be 
agitated by rocking, rolling, or otherwise, so as to insure intimate 
contact of the zinc dust with the article to be coated. (Accepted 


May 21, 1902.) 
2782. J.C. Butterfi Surrey. Obtaining 
Feb 8, 1901.—To 

obtain zinc, substance containing the oxide the: is mixed with 


eld, Balham, 
Zinc and other Metals. [1 Fig.) 
carbonaceous matter, preferably bituminous coal, and also pre- 
ferably with limestone, and is heated at less than the usual dis- 
tilling temperature in an iron retort, whose interior is kept under 
exhaustion. The caking coal hinders mechanical transference of 
any part of the mixture from the retort to the condenser, and the 











liberated from the limestone, it is stated, has been 
over of zinc fume. The temperature to 
jon thereof, is heated 
nc to alloy with the iron 
e may 
1 of 


as to cause the 





injury. To accomplish this, according to this invention the 


zine therefrom, afd, it is stated, is economical in fuel and retort 
upkeep. (Accepted May 14,1902.) : 
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STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


$934. H. F. Fullagar, Newcastle-on-Tyne. Com- 
Steam Turbines. [14 Figs.) April 30, 1901.—This 
invention has reference to compound horizontal flow 
turbines having the casing divided into a number of transverse 
chambers by fixed walls through which the turbine shaft extends, 
vided near their outer peripheries with passages 

through which steam can issue in a lateral and tangential direc- 
tion to impinge upon rings of blades fixed to the outer peri- 
pheries of simple turbine wheels that are fixed upon the turbine 
shaft and rotate in the chambers. According to this invention, 


the transverse chambers and turbine wheels are constructed in 
such a manner that ample radial and axial clearance is provided 
at all parts between the rotary spindle with its turbine wheels 
and the casing with its transverse walls, there mg | di 

between the stationary and rotatory parts and near the spindle, 
baffling devices out of rubbing contact with the surfaces near to 
which they terminate and that allow ample radial clearance. An 
800 horse-power turbine is described, having fourteen turbine 
wheels of a diameter of 2 ft. 4 in., of compact design, economical 
construction, and, it is stated, e ially suited to naval and 
other marine propulsion purposes. (Accepted May 7, 1902.) 

5424. G.G. M. Hardingham, London. (F. H. Trevithick, 
Cairo, Egypt.) Locomotive Condensers. [17 Figs.) March 
14, 1901.—In this specification are described various forms of con- 
densing apparatus for locomotives, in some of which heat ab- 
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stracted from the steam is transferred to air passing into the fire- 
box. Various expedients are adopted in reference to condensation, 
and it is also proposed to lead the cooled furnace gases and smoke, 
coming from the boiler flue, through and into flues passing to the 
rear of the train. (Accepted May 21, 1902.) 


13,262. T. Sugden, London. Steam Boilers. [4 Figs.) 
June 29, 1901.—In water-tube steam boilers in which ignited gases 
are extinguished before they are completely burnt, by reason of 
the cooling influence of the tubes with which they come into con- 
tact, according to this invention, and in reference to a well-known 




















the extinguished gases, to rekindle them at some point w 
may become completely d ‘Wo arr ti 
in connection with a water-tube boiler of a certain type, are de- 
scribed and illustrated. (Accepted May 21, 1902.) 

17,941. N. Soliani, Genoa, Italy. Propelling Steam 
Vessels. [3 eh September 7, 1901.—In order to avoid loss 


through the inefficiency of steam turbines when propelling war 


type of water-tube boiler, flame from the furnace is py mar ad 
ere they 
of baffles, 





aoe SO 





steam | » 11 t rast te tenn 





engines are used for cruising and for going astern. Various systems 
of steam or mechanical inter-connection of motors and shafts are 
described. (Accepted May 21, 1902.) 

Water and 


11,014. L. Paris. 8 
rate Boilers. o a.) y 28, 1901.— 


This invention is more especially for the purpose of enabling steam 

motor vehicles having petroleum fired “‘flash” boilers, in which 
the effective pressure is allowed to increase when hill ing, 

be fed with water and liquid fuel in automatically regulated correct 

rtions; and according thereto one arrangement comprises 

wo feed pumps, one for water and the other for fuel, worked by 




























| 


a donkey engine fed by steam from the “‘flash” boiler. A device 
having a travelling or a flexible diaphragm, and in communication 
with a steam pipe from a boiler, may control flow of steam to the 
donkey engine, as may also asimilar device in communication with 
the pipe supplying fuel to the boiler, in order that, as the speed 
of the donkey engine increases with increase of steam pressure in 
the boiler, oil and water may not be fed in excess of the consuming 
and evaporating capacity of the apparatus. (Accepted May 21, 
1 


oe 





= 


MISCELLANEOUS. 


9568. J. A. Thacker and E. Barlow, Leicester. 
A Machinery. [8 Figs.) May 8, 1901.—This inven- 
tion provides a buffing or scouring tool, comprising a holder and an 
shinting device, consisting of a number of fine wire bristles held 
together in such manner as to permit of their being unitedly 
attached to the holder of a boot buffing or scouring machine. In 
a preferred construction a foundation of flexible leather, cloth, or 












Fig.1. 
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like material has wire staples through it, so that the 
points are all located on one side thereof. The edges of the founda- 
tion may be left plain or unperforated—that is, the staples 
omitted therefrom—in order to permit of the whole being affixed 
to the holder ; or it may be made as an endless band to fit over a 
buffing roll or wheel which can be expanded in a known manner 
to tighten the wire brush thereon. CA ccepted May 14, 1902.) 


3172. A. Barr, Glasgow, and W. Stroud, Leeds. 
Range-Finders. (29 Figs.) February 14, 1901.—This inven‘ 
tion may be employed in connection with ap tus such as is 
described in the specification of British Letters Patent Nos. 952, of 
1888, and 13,507, of 1893. In range-finders of this kind, and in 
order to minimise inaccuracy due to bending of the base on which 
the optical parts are mounted, according to this invention the 
two objectives that form the two partial images of the object 
whose ce is required to be known are placed at one end of 
the instrument— instead of one at each end—and they are so con- 
nected together that they move equally, or nearly so, relatively 

Y 





to ne ee of the instrument when the base carrying them is 
bent ; reflectors are so arranged as to cause the beams enter- 
ing the instrument (one at each end) to through these — 
tives in the same general direction—that is to say, both from left 
to t, or both from right to left.‘ In some cases one objective 
may be arranged to transmit both beams. The reflectors at each 
end of the instrument are so arranged that any small “‘ angling” 
of these produces no change in the angle through which the 8 
are bent by these reflectors, or produces an equal change in the 

le for both beams forming the two partial images. The lenses 

prisms may be variously disposed. Contributory devices are 











vessels at cruisi , one or more of the lier shafts in each 
Heed rbgeme Fore thisinvention, aoe bya reciprocating 
etgine, and the remaining shafts by turbines. The reciprovating 


provided. (Accepted May 21, 1902.) 


11,849. Ratee - Waiwera, Limited, and J. V. 

Coventry. Variable Speed Gear. (25 Figs.) 

June 10, 1901.—This variable gear y comprise a disc on 

the driving shaft and a disc on the gh , and either = 
in one y dri 


of ihe discs has cam-like recesses, 
which on the forward rotation of the disc are capable of 
and thereby driving the other disc, variations in the 


ment, for use where the two shafts are in line and cannot be 
adjusted eccentrically one to the other, the gear may comprise a 
disc or discs on each of the shafts and a coupler carrying an inter- 
nally projecting ring or rings and capable of adjustment eccentri- 


ddcaiiddididtidtdclie 








cally with 
being arran, 
the rte ge) and the disc of the shaft. Other m 
provid (Accepted May 21, 1901.) 


10,543. A. B. Chatwood, Thornton Heath. Strong 
Rooms. [6 Figs.) May 21, 1901.—Strong rooms of moderate 
cost, but ensuring reasonable protection, di ig to this inven- 
tion are made up of rails or girders, metal plates riveted thereto, 
and brickwork, concrete, or masonry. In one arrangement an 
inner shell of steel plating is secured to a series of horizontal 
rails = by brackets on vertical columns, bedded in con- 
crete and disposed within brick retaining walls ; and in another 


t to the discs on the two shafts, driving balls 
(in cam-like recesses) between the ring or rings of 


ications are 











an inner shell of steel plating is fastened to a series of horizontal 
rails supported in pockets formed in a wall. The walls in some 
cases may comprise a series of vertical columns, carrying on each 
| side a series of horizontal rails, to which is secured steel plating, 

forming an inner and an outer shell, the space between the shells 
| being brickwork or concrete. There may be two 
| vertical columns, each series supporting sets of 
(Accepted May 14, 1902.) 


allel series of 
orizontal rails. 


8855. W. Fraser, Leeds. Mechanical Stokers. 
11 Figs.) April 30, 1901.—In this mechanical stoker the hopper 
is made with a front opening through which fuel cannot fall, 
but which gives access to the feed-hopper in the event of obstruc- 
tion, thus obviating the necessity for emptying the hopper in such 
acase. The feed-plate is made in sections cupported| yy springs, 
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in such a way that to feed a larger piece of fuel any one section 
becomes depressed without disturbing the others. There may be 
two fluted feed rollers set one above the other. The slack re- 
ceiver can be suspended from a shaft, and provided with two star 
wheels rotating in different directions, and with spring arms of 
in) lengths. Other devices are described. (Accepted May 7, 
1 


7249. H. H. Lake, London. (J. Brooks, Boston, Mass., 
U.S.A.) Stair-' (18 Figs.) March 25, 1902.—According 
to this invention, and as broadly claimed, there is provided ‘An 
anti-slipping device having a groove for the reception of slip- 
resistant material, the walls of said groove diverging down- 







Feg./. ; 
94) 


warily, whereby the surface of the said material increases as it is 
worn away, and having e: sharp edges of hard metal bound- 
ing the groove.” One device is a circular button of hard metal, 
with a central screw-hole, ing an inlaying of soft me 
in an annular trough on its ~ og surface. Modifications are 
described. (A May 21, 1901.) 








_Beveran Rai Exports.—The exports of rails from Bel- 


gium in the first four months of this Pg were a 
tons, as com) with 33,174 tons in. green gaye 
period of 1901. The exports of iron rails to April 30 this 





of the driven shaft being obtainable by an eccentric adjust- 
ment of one disc with respect to the other. In another arrange- | 


year were 74 tons, as compared with 121 tons. 
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Ss fore, often subjected to some strain, which with | placed at the principal focus of the lens 0, When 
NEW TYPES OF HAND SURVEYING many individuals militates against clear vision. The|in use the isan gpenice et on d is illuminated 
INSTRUMENTS. principle of the Grubb sight is, perhaps, best illus-| by the light from the sky, or, if desired, from 

We illustrate on the present page some very trated by Fig. 1, which represents the device in its|some artificial source, and the light rays pro- 
interesting adaptations of the gun-sight devised original form. A B is a sight-tube, through which | ceeding downwards to the lens, as indicated in 
by Sir Howard Grubb, of Dublin, and described | the distant mark is viewed. In the tube are fixed | the diagram, are by it rendered parallel, and, being 
in our issue of May 10, 1901, to portable sur- |a series of flat sheets of glass inclined at an angle | reflected from the glass plates below, the cross on 








d 

















7422 B 























Fic. 6. 














Fig. 3. 
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Veying instruments, such as inclinometers, hand- | of 45 deg. to the axis of the tube, as indicated at p p. the dise d is seen by the observer at B projected on 
evels, and prismatic compasses. Generally in this|On the upper side of the sight-tube is a second | to the distant mark sighted, as a cross of bright 
class of instrument it is necessary to focus at one | tube, having at one end a lens 0, and at the other | lines at the same focus as this mark. In the device 
and the same time the object sighted on and a /a flat glass plate d. This plate is covered with illustrated the rays from the cross are reflected, as 
spider line, or other fiducial mark borne by the|an opaque. varnish, through which is scratched, | stated, by a series of parallel flat plates of glase, 
instrument.. The two are thus at very different | down to the clear glass below, a cross, or any| but in a later modification of the device a single 
distances from the eye, and the latter is, there-| desired kind of graduation. The plate d is/ glass mirror is used, which is coated with galena 
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just sufficiently to give a good reflection, whilst not | once from the graduation projected on to it. For 
much diminishing the transparency of the glass to | taking horizontal angles, the instrument is shifted 
light from the distant object. Animportant feature |so that the eye-tube is projected towards the 
of the device is that parallax is entirely avoided ;| ground, the prism (best seen in Figs. 8 and 13) is 
that is to say, the intersection of the luminous cross | then slipped in in front of the eye-tube, so that the 
with the mark is totally unaffected by any move-/| observer, looking downwards, sees by reflection 





ment of the observer’s eye, and it is not therefore | 
necessary for him to apply his eye toa small aperture | 
or notch, as with most hand sighting devices. 

In Figs. 2, 3, and 4 we show a hand-level in 
which the same principle of sighting is applied. In 
this case the level tube is mounted in a small box, 
as shown, the lid of which is polished, and when 
opened, as shown in Fig. 2, serves as a reflector to 
illuminate the cross scratched in the varnished glass, 
and also the bubble. This cross and the bubble 
tube, in using the instrument, are seen by reflection 
from three mirrors, two of which are completely 
silvered, whilst the other is coated with a semi- 
transparent film of galena, as already explained 
above. The path of the light rays from the cross 
and the bubble is clearly indicated by the dotted | 
lines in Figs. 3and 4. Fig. 5 is reproduced from | 
a photograph taken through the instrument in 
which both bubble and centre lines are shown pro- 
jected on to the wall of the house at which the in- 
strument was directed. The bubble-box fits in its 
place on the pivoted arm a by friction merely, and 
can be placed in this arm in 25 different positions, 
a stop on the arm fitting into one of the notches 
visible in Figs. 2and 4, insuring in each case 
proper alignment of the level-carrier and _ the | 
pivoted arm. 

In Fig. 6 is shown the Grubb inclinometer, but 
the Grubb prismatic compass is almost exactly similar 
in outward appearance, and not very different in 
internal construction. A section through one of 
the latter instruments is shown in Fig. 7. The | 
peculiarity of these two instruments lies in the 
fact that it is unnecessary in using them to bring 
the eye opposite a small aperture. The window 6 
(Fig. 7) is made of semi-transparent leaded glass, 
and in use is opened out to an angle of 45 deg. 
with the body of the instrument, as shown. 
The object of which the bearing is needed is 
sighted through this window, and projected on it is 
then seen the bearing in question, which can be 
read off with the greatest ease, as can also that of 
any other object simultaneously visible through the 
window. The graduations on the compass card, or 
inclinometer circle, are made by scratching through 
the black varnish on a strip of transparent celluloid 
bent round the edge of the compass card, as indi- 
cated in Fig. 7. A reflector c, receiving light from 
the sky, illuminates the graduations opposite the | 
opening, the path of the rays being indicated by 
the dotted lines. A prism is, it will be seen, used 
to reflect these rays up to the leaded window, and | 
the upper face of this prism is ground to a curve, | 
the focal length of lens surface thus formed being 
equal to the optical distance between the gradua- 
tions and the prism surface. This distance, again, 
is equal to the radius of the compass card. 

The only difference between the inclinometer 
(Fig. 6) and the prismatic compass (Fig. 7) is com- 
prised in the substitution of a weighted inclino- 
meter circle for the compass card, and in the use of 
a reflector opening parallel to the edge of the casing 
instead of at right angles to it, as in the case of ec. 
The reason for this is, of course, due to the fact 
that in the one case the instrument is held in use 
with the pivot vertical, and in the other with it ina 
horizontal position. 

A very compact universal surveying instru- 
ment is that represented in Figs. 8 to 13. This 
instrument is provided, as indicated in Fig. 12, 
with a level and with a compass, as represented 
in Fig. 10. The graduations are scratched on 





through this prism a portion of the landscape 
around him, and can then read off direct from the 
scale projected on to this landscape the angle 
between any two points visible. The whole instru- 
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ment is so small that it easily fits into the waistcoat 


pocket. In Fig. 16 we show a reproduction of a 
photograph taken through an instrument of some- 
what similar character, which well illustrates the bril- 
liant appearance of the scale graduations as they are 
projected by the eye on any feature of a landscape. 

The instrument shown in Figs. 14 and 15 is 
merely an optical square for attachment to any 
telescope. The points to be ‘‘ squared” are viewed, 
the one direct through the semi-transparent leaded 
mirror g, and the other by reflection from this 
mirror and the silvered mirror, through the open- 
ingh. In conclusion, we may say that the instru- 
ments we have illustrated were made at Sir Howard 
Grubb’s well-known optical works at Rathmines, 
Dublin. 








INTERNATIONAL NAVIGATION 
CONGRESS AT DUSSELDORF. 
(Continued from page 22.) 

BEForE proceeding with our summary of the sec- 
tional transactions, we will first resume our general 
remarks. With an attendance of 1775 members, 
this Navigation Congress heads all its predecessors 
and all the Diisseldorf Congresses. At Diisseldorf 


land the Dortmund-Ems Canal, and the Hen- 
richenburg Canal Lift; to Remscheid and the 
| Mungsten Bridge ; finally, on Saturday evening, to 
Bremen, Bremerhaven, the North-East Sea Canal, 
Kiel, Hamburg, and Liibeck. All these excursions 
were overcrowded, and a second excursion to 
Bremen, Hamburg, and the canal started on Sun- 
day, for the consolation of the many disappointed. 
This latter five days’ excursion enabled the partici- 
pants really to see more and at greater leisure than 
the originally planned journey. We should not 
| forget the dinner given to the Congress by the town 
of Diisseldorf on Friday. That the most cordial 
hospitality was everywhere met with, need hardly 
be said. 
| We now proceed with our summary of the pro- 
| ceedings of the second section on 


Lock-GATES AND THEIR MATERIALS. 


Mr. Joly, Inspecteur-Général des Ponts et 
Chaussées, of Paris, discusses the lock-gates of the 
large French ports, their initial costs, maintenance, 
life, &e. Very large wooden gates are difficult to 
| move in low water, and difficult to construct ; steel 
'gates would not be much more expensive than iron 
| gates ; the latter should be galvanised, if possible, 
all over; gates of oak or creosoted pine last 25 years, 
those of iron from 35 to 40 years. 

The summary of the Reporter-General Fiilscher 
‘points out that Mr. Hunter differs in several re- 
| spects from the other experts, and that he stands 
jalone with his general preference for wood, or, 
| rather, greenheart, which, as Mr. Joly accentuates, 
could not be procured for universal use in France. 
| As to life, Mr. Joly is in complete agreement with 
Hotoppand Brandt ; Mr. Nelemans appears to expect 
too much of iron; Pierrot and Meélotte do not say 
much about the comparative merits. The primary 
cost statements are not well comparable, and the 
average maintenance costs are not easily computed. 
As to the greater ease of operating, erecting, remov- 
ing, and transporting iron gates, all the reporters 
are unanimous. The conclusion is therefore that 
the reports contain very valuable material, but do 
not permit of laying down any general rules. As 
regards the combined wooden and iron gates, Mr. 
Fiilscher made some statements which Mr. Rudloff, 
of Bremerhaven, afterwards confirmed. The ebb 
gate at Gliickstadt had been built in American 
oak ; the one leaf had to be renewed after seventeen 
years, the other after twenty-four, both having be- 
come rotten above half-tide level. The floodgate was 
constructed of iron ; it lasted twenty-nine years, 
when the parts below low-water proved strongly 
decayed by rust; the upper portions of the iron, 
which had been systematically cleaned and _ re- 
| painted, were sound, and so was the oak above the 
water-level. The new gates, soon to be fixed, have 
hence been constructed with the upper parts of iron 
‘and the lower portions of wood. Sliding gates for 
Harburg are being built on the same plan. The 
| primary cost will not be higher than for gates wholly 
| made of iron ; and as creosoted pine seems to answer 
in such cases, it may be even lower. Hence Mr. 
| Fiilscher recommends combined wood-iron gates. 
| Mr. Hunter, though present, did not speak ; ncr 
|did Mr. Saner. Mr. Wells alone spoke in English. 








the curved strip d, which lies in the principal 
focal surface of the lens e. The semi-transpa- 
rent window common to all this class of instru- | 
ment is in this case at f., The two flaps g and h, 
Fig. 11, serve at the same time as reflectors to 
direct sky light through the graduations when the | 
instrument is being used, and as covers to protect | 
the bubble tube and scale at all other times. In| 
using the instrument for taking levels, it is held | 
with the bubble end directed to the sky, and the | 
bubbles and graduations are then, on looking | 
through the sight-hole, seen projected on the land- | 
scape, and the vertical angle between any two/| 
points then visible can at once be read direct off 
the scale. Or, holding the instrument level by | 
means of the bubble, the angular distance above | 
or below the eye of any point seen can be read at | 


members received each morning a copy of the | Professor L. F. Vernon-Harcourt made his remarks 
‘Congress News,” printed in three languages, and | —on the general English practice of building gates in 
containing general notices and also minutes and | greenheart, which he himself prefers except for the 
resolutions—though not the proces verbaua—of | largest dimensions, when he would use steel—in 
the sectional transactions. The resolutions were | French, to avoid retranslation into German and 
brought up at the second plenary meeting on/French. In the first section English was never 
the morning of Friday, the 4th inst., and sanc-| spoken, except in_a few official announcements. 
tioned without discussion. Yet this process | Professor Vernon-Harcourt agreed in many respects 
occupied considerable time. For first of all printed | with Mr. Joly, and Mr. Wells with Mr. Fiilscher, as 
copies of the final resolutions of the first section | to there being no particular difficulties in the combi- 
were not ready at the opening of the meeting, | naton of wood and metal, which he had tried years 
owing to some mishap ; and, secondly, even the reso- | ago on weirs. Resolution 4, proposed by Mr. Fiils- 
lutions in the hands of the members were read out in | cher, recommending this combination under certain 
German, French, and English, and this translating of | cireumstances, was, however, not passed ; nor was 
all speeches, which may be unavoidable, continued |an amendment by Mr. Welcker to resolution 2, 





/ even when the time had come for the votes of thanks. which suggested to make the selection of the 


The votes of thanks to the President, and the | material dependent upon the frequency of fluctua- 
Secretary-General Sympher — carried with the | tions in the water-level. The resolutions, approved 
warmest applause—and the staff in general, on of after further discussion by Messrs. Nelemans, 
whose behalf President Schultz replied, were well Vanderlinden, of Ghent, and Sommermeier, of 
deserved. The staff certainly had a very hard | Gliickstadt, are the following, in abridged form : 
time of it. The excursions were: Tuesday after-| 1. The Congress declares that no general opinion 
noon, the 1st inst., to Ruhrort, the most important | can be expressed as to the preference to be given to 
inland port of the Rhine, and Duisburg ; and to | wood or iron. 

Elberfeld and Barmen, chiefly to examine the, 2. The question will have to be examined from 
monorail line ; on Thursday, the 3rd inst., up both the economical and the technical points of 
the Rhine to the Siebengebirge, and to the port view in every case. 

of Cologne; on Saturday to Krupp’s works | 3. For locks of great widths iron gates offer the 
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advantage over wooden gates that they can the 
more easily be constructed, with suitable stiffness 
and durability, more easily and expeditiously moved, 
and more expeditiously and less expensively in- 
stalled and removed. 


Surpprne Touts. 


The colourless, though long resolutions, upon 
which the first Section finally agreed—which we 
give later on—would hardly lead the reader to 
suspect protracted and lively discussions, but 
there was excellent material before the Section, 
and there were strong contrary currents. Freiherr 
von Biegeleben, of Darmstadt, the Reporter- 
General, ably picked out the chief points, but he 
also reiterated general statements, and the interest 
flagged considerably, when, after speaking in 
German for fully an hour, he began to repeat his 
résumé in French. 

Eight reports had been submitted. That by 
Mr. Peters, of Berlin—director of a government 
department, not the editor of the Zeitschrift 
des Vereins Deutscher Ingenieure — points out 
that the German Constitution permits the raising 
of tolls in the strict sense of the word— 
i.e., dues for navigation simply—always under- 
stood as on artificial and not on natural water- 
courses—in contradistinction to dues for the use of 
harbours and special traffic institutions, and he 
accentuates the financial basis. The tolls, actually 
levied on the ground of the profit and loss account 
of March, 1901, must not, in accordance with 
article 54 of the constitution,, exceed the sums 
necessary for the maintenance, but may at the 
most cover the net working and maintenance 
expenses. These rules concern State canals and 
canalised rivers; the others do not count. Mr. 
Peters dissents from a judicial decision recently 
pronounced, that the raising of interest on the 
capital outlay by means of tolls is illegal. The 
question of fixing the amount of capital really sunk 
is very difficult, especially as regards the old canals. 
In the case of rivers which were naturally navig- 
able, but ultimately canalised, only the capital ex- 
pended over and after canalisation has been 
reckoned, sums spent by other bodies than the 
State not being included in his estimates. For the 
profit and loss accounts, interest has been reckoned 
at the rate of 3} per cent., and amortisation appro- 
priation has not been charged. On these principles 
Mr. Peters finds that of 19 Prussian waterways on 
which tolls are levied, only four yield surpluses, 
amounting to 0.7, 3.77, 3.27, and 0.24 per cent. 
respectively. The first figure refers to the artificial 
waterways of the province of Brandenburg. 

One of the chief reasons for this unsatisfactory 
aspect is that the economic margin for levying tolls 
is too small or injudiciously drawn. The lower 
limit is represented by the net cost of navigation, 
apart from tolls ; the upper practically by the rail- 
way freight tariffs. To secure its share in the goods 
traffic, the canals must underbid the railways by 
about 15 per cent., and where the transport is mixed, 
partly by rail and partly by boat, the balance is 
more unfavourable still. As the limit is not likely 
to be raised, the minimum must be lowered, the 
navigation costs diminished. Increased speed of 
shipping and docking would do much ; at Ruhrort 
a shipmaster exchange was instituted last year 
to improve the general organisation. — As to tarift 
basis, Mr. Peters regrets that Prussia still adheres 
to the obsolete capacity principle ; he would levy 
tolls according to the weight and character of the 
goods, and adopt something akin to the English 
classification of goods and of vessels. Of the con- 
ditions of British canals, the author seems to take 
too favourable a view, and his proposal that the 
State should take over the whole inland navigation 
might appear too far-reaching if it did not come from 
a country where the railways practically form a 
State monopoly which yielded 6.88 per cent. of 
interest last year, whilst the fiscal waterways had 
to meet a deficit of about half a million pounds 
sterling. 

Mr. Charguéraud, of Paris, compares transport 
by rail and by water, and examines the question as 
to what tolls may be levied in France, where State 
taxes on canals were abolished in 1880, without 
bringing the cost of water transport up to the rail- 
way freight rates. He takes the year 1899 asa basis. 
Considering first cost, maintenance, and working 
expenses, and eliminating the passenger traffic, he 
estimates that the price per train-kilometre amounts 
for goods traffic to 8.23 frances, and per ton-kilo- 
metre to 0.0609 franc ; canals could not go below 





0.03 franc per ton-kilometre, the actual cost of 
transport ranging from 0.006 to 0.009 franc. He 
therefore concludes that the maximum toll of 0.01 
franc per ton-kilometre which the new French Bill 
authorises for new waterways to be constructed, 
would be justifiable, and would cover the greater 
part of instalment costs, and would not injuriously 
affect the competing power of the canals. 

Messrs. F. de Schryver and J. Zone, of Brussels, 
occupy themselves chiefly with the steam-tug service 
between Brussels and the River Rupel. This is on 
an old canal, dating back from 1550, improved in 
1830, 28 kilometres long, 3.2 metres deep, 15 metres 
wide at the bottom, with five locks for vessels of 
600 tons maximum. In 1900 the total burden 
moved on the canal was 1,911,124 tons. The tolls 
are levied according to the tonnage, the actual 
weight of the cargo, and the class of goods, and 
the company was, in 1900, able to clear expenses, 
pay the rent due to the municipality of Brussels, 
and to declare 3.5 per cent. dividend. Twelve 
tugs were put in service in 1900, replacing the 
former chain towage. 

Mr. H. N. Bertrand, delegate of the Belgian 
River Shipping Society, of Antwerp, argues that 
tolls could not be levied with the object of acquiring 
a return for capital sunk without crippling the 
canals and defeating their raison d’étre—bringing 
goods to the people at cheap rates. He would 
therefore advocate abolition of all tolls, or their re- 
adjustment in combination with a reform of railway 
tariffs. 

Mr. A. Déking-Dura, engineer, of Zwolle, in the 
Netherlands, maintains that the levying of tolls is 
not a question of principle, but simply of oppor- 
tunity, and justified in principie, though he would, 
to a certain extent, abstain from exacting tolls, in 
the interests of the general welfare, if the step 
appeared to be practical. The Netherlands abo- 
lished tolls on the State canals in 1900—as our 
readers may remember from the series of articles 
which we published some time ago on the 
North Sea Canal to Ymuiden and the Port of 
Amsterdam—and did not previously recover more 
than a small portion of the expenses. Many of 
these canals were, however, largely intended also for 
the purpose of drainage. Having explained the 
conditions prevailing on the private canals of the 
Netherlands, the author holds that canals should 
not be constructed merely with the object of making 
money, that tolls should only be levied as payment 
for services rendered, and that all subsidiary features, 
not directly affecting navigation, should duly be 
considered and disallowance made in fixing the 
rates. 

Mr. H. Hunter, chief engineer to the Manchester 
Canal, puts the question tersely: Should large 
inland waterways be constructed with the view of 
obtaining a return for outlay in the shape of tolls, 
or of reaping an indirect advantage in increasing 
the wealth of the district? From this standpoint 
he reviews the lessons which the waterways of 
Lancashire and Cheshire, the River Weaver, and 
others teach us. Manchester, he maintains, has to 
thank the old Bridgewater Canal of 1760 for much of 
its prosperity. Though the Ship Canal did not pay 
for some years, and attained a yield of 2 per cent. 
only in 1901, in spite of a traffic of five million tons, 
the new canal had forced the railways to reduce 
their rates, and that rendered a reduction of 
the canal rates necessary. The public profited ; 
the canal has, in fact, shown itself very profitable 
to everybody except the shareholders. Mr. Hun- 
ter’s conclusions are: Efficient systems of inland 
navigation are necessary in many instances ; they 
will require large outlay of capital ; considerable 
yield of interest from tolls is not to be reckoned 
upon, but the advantages to the general community 
justify State and municipal aid. 

Dr. Behrend, of the Magdeburg Chamber of 
Commerce, reviews the opinions concerning this 
problem expressed by the last three Navigation 
Congresses, and demonstrates that the Prussian 
policy has been not to make the tolls a permanent 
source of revenue. Just because the State is not 
concerned in the working of the canals as in that of 
the railways, which yield a surplus, as he shows at 
length, the shipping dues collected by the State 
cannot be more than a partial contribution towards 
the expenditure. He differs from Mr. Peters in 


estimating the capital outlay, and demands a restric- 
tion as to the periods to be considered, since some 
canals were constructed in days when the Govern- 
ment did not expect any return from the sums ex- 
pended. The Government might look forward to 


interest if it took entire control of the canals and 
perfected them ; he was not, however, in favour of 
a State monopoly. 

Dr. E. Heubach, of Wiirzburg, in Bavaria, estab- 
lishes, with special regard to Mannheim, that im- 
provement of the watercourses benefits the whole 
country, and raises its tax-paying capability. The 
Rhine navigation acts as a feeder to the Baden rail- 
ways ; yet the canals cannot financially be placed 
on the footing of railways. He particularly inquires 
into the freight shares that would fall to railways 
and canals for the transport of coal on certain lines. 
If the waterway is cheaper by only 10 per cent., 
hardly any coal will pass that way ; and all the coal 
would be sent by the canals only when the rates 
were 45 per cent. cheaper than the railway rates. 
The rate of 0.5 pfennig (0.06d.) per ton-kilometre, 
suggested for the Rhine-Elbe Canal, would be fair ; 
a freight of 0.2 pfennig on the Rhine, a -naturally 
navigable river, would destroy its trade and im- 
poverish the people to the advantage of the rail- 
ways. He concludes that tolls should never be 
more than a help towards covering the expenses ; 
that they should be levied on all who benefit from 
the navigation, and while universal should yet be 
individual ; and that tolls should only be fixed for 
new waterways, provided they could not be con- 
structed under other conditions. 

The balance of the expert opinion, therefore, 
Baron Biegeleben summed up, is in favour of levy- 
ing reasonable tolls, whilst formerly tolls had 
been assailed on principle. All the reporters 
agreed that the maintenance and a certain rate 
of interest might be secured by tolls; but they 
differed as to what ought to be done. In his own 
opinion, it was not a question of principle, but of 
what is opportune and advisable. 

Some of the reporters next spoke in the alpha- 
betical order of their countries. Mr. Bertrand 
formulated a resolution for the abolition of all tolls, 
Mr. Behrend pointed out that he had been mis- 
understood as to State canal monopoly, which he 
meant in the sense we have put it. Mr. Charguéraud 
wished to exclude all political and social features 
from the question. 

In the discussion, Senator Marcus, of Bremen, 
spoke out plainly for tolls, regretting that Dr. 
Behrend had characterised their abolition as the 
greatest improvement conceivable, and agreeing 
with Baron Biegeleben that no difference of principle 
existed between the position of railways and canals. 
He wished, in fact, to give more colour to one of 
the Reporter-General’s resolutions. Mr. Hirsch- 
berg, syndic of the Bromberg Chamber of Com- 
merce, took the very opposite line, and he also 
criticised Mr. Peters, according to whom the 
people should now pay for 4$ million marks 
which the Prussian Government had spent in 
the eighteenth century. He further emphasised 
one important point, that much of the outlay had 
benefited farmers much more than those upon whom 
the tolls fell. He earned no applause, however, 
while Dr. Russ, of Vienna, President of the Aus- 
trian North-Western Steamship Association, who 
argued from the same standpoint, was heartily 
cheered. He deserved it, if simply as a speaker. 
The shadows of the fiscus and of the railways were 
descending upon the canals, he said. The Vienna 
Congress—he meant the political Congress of 1814 
—had declared navigation to be free on all rivers ; 
the commercial treaties between Austria and Ger- 
many acknowledged this; and now we heard of 
navigation monopoly. Austria had sanctioned the 
building of 1400 kilometres of new waterways, and 
the Bill did not even mention tolls. It was true 
that railway tariffs formed the upper limit for the 
shipping tolls. But who made cae tariffs ? There 
was such a phrase as unfair competition. Dr. Russ 
afterwards adinitted that he himself would be glad 
if the Austrian canals should, in some future time, 
be able to bear tolls. 

Mr. A. Gillet, of Paris, followed with a fervent 
denunciation of all tolls; another member from 
France lamented over the 1 centime toll which 
Charguéraud had advocated, as it would kill the 
canals. He was ready to pay for the traction, but 
not for the road. Dr. Bromel, of Berlin, member 
of the German Diet, expressed the longing with 
which Germans gazed into the canal paradise cf 
Dr. Russ ; he attacked Dr. Marcus and Mr. Peters. 
The idea of profit returns had never entered the 
mind of Frederick the Great when he built the 
Finow and Bromberg canals; but he confessed 
that we could not build canals without charging 





tolls. Dr, Wallbrecht, also a member of the Diet, 
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finally attempted to put in a word for the Rhine- 
Elbe Canal, which had been rejected, not because 
it was a hopeless speculation, but because it would 
clearly pay ; but he was stopped by the Chairman. 
On the proposal of the Chairman, Mr. Honsell, of 


Karlsruhe, the now rather small meeting—it was | 


almost one o’clock and the meeting had been 


opened at nine—voted first on the “radical” | 


proposals of Bertrand and of Gillet, which were 


rejected, and then declined Mr. Bovet’s motion, | 


|simply to confirm the resolution adopted at the 


Hague Congress. The Chairman then appointed, 
on Dr. Behrend’s motion, a committee, which drew 
up the following resolutions in the sense of Baron 
Biegeleben’s proposals : 

1. Ship tolls on artificial waterways should not 
be so high as to frustrate or impede the purpose 
for which they were built, nor to render an adequate 
traffic division between railways and waterways 
impossible. 





2. In countries which, by law or by general con- 
currence, acknowledge that the tolls should as a 
maximum cover the cost of working and mainten- 
ance and a customary rate of interest and amortisa- 
tion, the indirect financial benefit which accrues 
from the increase that the waterways produce in 
the tax-paying power, should consistently be taken 
into consideration—unless in exceptional cases 
political considerations should demand a _ higher 
financial efficiency. 

3. In reply to the questions put in the pro- 
gramme, the Congress declares : 

(a) Whether or not the working and maintenance 
and interest can be covered, will depend upon a 
series of circumstances—viz., chiefly the railway 


| rates, the length and capacity of the waterway, the 
traffic, the basis on which the ship tolls are cal- 


culated, and from considerations of national 
economy and traffic policy. It is possible that the 
expenses, interest, and amortisation may be 
covered. This object has sometimes been aimed 
at before the introduction of railways, but has, 
within the last half century, been attained in a few 
instances only. 

(b) From the capital outlay must be excluded 
those building expenses which serve agriculture, 
irrigation, and drainage, and which are foreign to 
shipping and do not support it directly nor in- 
directly. 

Thus the toll question was disposed of. People 
in England may wonder at the unusual interest 
it excited. But it was undoubtedly the chief dis- 
cussion of the Congress, and the canal policy has an 
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importance on the Continent which we in this coun- 
try, with our, on the whole, obsolete canal system, 
hardly understand. 
The difficulty which the Committee on the ques- 
tion of 
OvERCOMING GREAT HEIGHTS 
experienced in arriving at any agreement, again 





marked the strong feeling and the importance of the 
matter. The Committee had held two meetings. 
Although Professor Bubendey explained that the | 
first of the resolutions concerned orily ordinary 
conditions, and that the resolutions must be taken 
together, Mr. Schénbach, seconded by Mr. | 
Ludwig, and strongly supported by the Austrians | 
and others, objected that this recommendation of | 
the old chamber locks would bar the way to pro- | 
gress. It might, perhaps, have been advisable to 
insert, ‘‘ for ordinary conditions,” as they suggested, 
but the section accepted the resolutions as presented. | 
We abridge the wording : 

1. The chamber locks remain the most simple 
and durable appliances for overcoming level dif- 
ferences in canals, and double series of locks can | 
deal with heavy traffic. The use of spare basins | 
reduces the water consumption considerably with- 
out excessively delaying the working; further 
endeavours to reduce the water consumption are to 
be promoted. 

2. When extraordinary heights must be over- 
come on short reaches, double systems of steps are 
suitable when plenty of water is available ; where the 
water is scarce, vertical lifts have proved efficient. 

3. Inasmuch as inclined planes have so far been | 
applied only for small vessels, but very ingenious | 
proposals have been made for dealing with large 
vessels, the Congress recommends that such an in- 
clined planeshould beconstructed as soonas possible. 

We should add to last week’s notice that Mr. 
Nicholas Gherassimoff, of St. Petersburg, had also 
presented a report to Question 1, Section I., ‘‘ Over- 
coming Great Heights,” in which he describes a new 
system of panel weirs. 

. (To be continued). 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(By Our New York CorREsPONDENT.) 
ArrerR an extended trip of this distinguished 
body of men and women in the neighbouring Re- | 
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an equal mark of wisdom—it was, as stated, wisely 
resolved to give the Institute a needed rest ; 
the members were therefore notified to hold their 


eighty-second meeting in Philadelphia, and they | 


responded with an alacrity which justified, in every 
respect, the wisdom of the power aforesaid. 

The first meeting was held in the Manufacturers’ 
Club of Philadelphia, a fine structure, and well 
adapted to the purpose of its construction. The 
Chairman, Mr. Birkinbine, made an address of 


| welcome, in which he stated that the usual formal ad- 


dresses by city dignitaries had been dispensed with. 


This was of itself a source of congratulation, no | 


doubt, to the dignitaries in question, who on one 
occasion struggled with technical terms as suited 
to the scientific body, and finally landed on what 
the mayor of the city in question was pleased to 
call ‘* pirates of lead.” It was an equal source of 


congratulation to the members, who felt they were | 


welcomed by their fellow-members and not by 
politicians. After a proper response by the Presi- 
dent, Mr. E. E. Olcott, Dr. Raymond read a 


beautiful and touching eulogy on the late) 


Mr. Clarence King, all of which it was quite 


evident was based on an intimate acquaintance | 
with Mr. King, and a thorough appreciation of | 
his many loveable qualities, as well as a profound | 


respect for his great attainments. Dr. Raymond 
emphasised in particular Mr. King’s wonderful per- 
sonal magnetism, and his foresight, together with 
his appreciation of real humour. Other friends of 
Mr. King added their tribute. 


PHOTOGRAPHIC SURVEYING. 


The first paper was on ‘‘The Use of Ordinary | 


Cameras in Accurate Photographic Surveying,” by 
Howard W. Du Bois. The paper was illustrated 
by lantern slides, and the author called attention 
to the method of triangulation which, by means 
of a carefully-made camera, could readily be carried 


onina mountain region. Your correspondent would | 
call attention to the fact that this method by the | 


camera has been used in the United States Army for 
some years. 
MECHANICAL PUDDLING. 
‘*Puddled Iron, and Mechanical Means for its 
Production,” was the title of a paper by James P. 


Roe. After setting forth the need of puddled iron, | 


the author proceeded to describe the mechanical 
puddler as follows : 
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Fig. 2. 


| the side plates are four distance-pieces, which form girders 
from one trunnion to the other. The stack bases and the 
| angles under the bottom also serve to form part of and 
| strengthen the framework. The bottom, consisting of a 
| series of water-cooled parts, rests upon the angles referred 
to, and supports the working bottom of magnesite brick. 
The same material is used to line the end and sides up to 
the wash-line of the cinder, the sides above the cinder- 
line, the roof and the lining of the four stacks being built 
of firebrick. At present the furnace is fired by means of 
crude oil and blast, although coal or gas can also be used 
should convenience or economical reasons require it. Oil 
was adopted in the present instance on account of con- 
venience of application and ease of regulation. The fuel 
is introduced through the two trunnions, which form efti- 
cient combustion chambers, and the flames directly 
impinge on each other at the middle line of the furnace, 
thus producing a most intense and thorough combustion. 
They then pass to the four converging stacks, two of 
which are at each end of the furnace, and by this 
means is assured a complete filling of the chamber. 
The whole of one end is closed by a door, built up of 
removable sections, which is suspended from a shaft 
running across the furnace. The door is opened and 
closed by two side connecting-rods, which connect the 
| bottom girder of the door to a cross-head operated by an 
hydraulic cylinder under the furnace. Parallel motion 
| in the cross-head is assured by means of pinions at each 
/end engaging in racks fastened to the side plates of the 
machine. The closed door is locked by means of bolts, 
operated by hydraulic cylinders, which pass through the 
| side plates and connecting-rods. These bolts also aid in 
| making tight the joints of the door. The top, bottom, 
/and side edges of the door are made with a 4-in. radius, 
| in order to crush and grind out any cinder left on the sill, 
| lintel, or jambs at the time of discharging the ball. The 
| sill and lintel are formed with water-cooled convex sur- 
| faces (extra heavy pipe), to chill the cinder in making 
the joint before charging, and to make it crush and part 
more easily when the door is closed after discharging. 
The bottom is rectangular in plan, being about 20 ft. by 
8 ft. 8 in. in the clear, while the sides and ends are straight, 
and stand at right angles to the bottom. The form of 
the furnace is, therefore, the simplest possible, and the 
one which is the most easy to maintain. The roof is high 
in the middle, to give room for flame development, slopes 
down to direct the flame against the bottom, and rises 
ge to give room for the wash of the bath at the end. 
The machine can swing through about 65 deg. on each 
side of the centre line of the trunnions. It is therefore 
a puddling furnace, in which the necessary agitation for 
producing an intimate mixture of the molten metal and 
oxides is obtained by allowing them to run down hill, 
first in one direction and then in the other, and suddenly 
arresting them at the bottom. The subsequent balling 
of the iron, when it has come to nature, is produced by 
precisely the same means. 
| Sections of this machine are shown in Figs. 1 
| and 2. Mr. Roe then described the process as follows; 
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public of Mexico, and after the grand receptions at 
the hands of the officials, with the balls and bull- 
fights incident thereto, it was wisely resolved by 


the dominant power in the Institute—which power jr. 
is a mystery to the average member, who is per- | cichen, to which the operating racks are secured, whic 
fectly satisfied to entrust all matters of policy to it, | gear in 
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The general framing consists of two side plates, sus- 


pended from a trunnion on each side, carrying the whole 
machine, and these trunnions rest upon roller bearings 
































It has been sought to embody in the present effort, as 
far as possible, the general practice in steel works ; since 
there is but one period in the production of iron, that 





supported by an elevated framework. The side plates | from the beginning of crystallisation to the squeezing of 
roduced on their lower sides, forming segments of | the mass, where the change from pig to wrought iron is 


to pinions driven by a reversing engine. Between 


h| necessarily different from that to steel. The bottom, 


sides, and ends of the furnace, being formed as described, 
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areintended to possess relatively permanent characteristics, 
and thus differ materially from the cinder bottom and 
sides, fixed with ore, from which much of the cinder 
necessary for puddling is obtained in the ordinary fur- 
nace. 
into the puddling machine as an equivalent, which is 
melted in an auxiliary furnace, designed for the purpose. 
The cinder used for this purpose is the tap cinder from 
the ordinary furnace, and is not an active puddling agent. 
It serves principally to seal the door-joints, cover and 
protect the bottom in a measure, present a medium for 
retaining the phosphoric acid, form a lubricant as the iron 
comes to nature and is massed, and, finally, to act as a 
welding cinder in the ball. Roll scale is added during 
the process, to act as the principal puddling agent. 

It is intended to use molten iron from a blast furnace 
by charging it into a mixer, and drawing from that the 
iron as needed for the puddler, but at this time a cupola 
is used. This latter, however, is open to the two objec- 
tions of greater cost and increased difficulty in obtaining 
low pie cong 

The molten iron—in the existing machine varying from 
3000 lb. to 4000 lb.—is poured through the charging hole 
immediately after the cinder. As soon as the iron is 
charged, the machine is oscillated two or three times. 
Then the oe agent (roll scale or easily-reduced 
iron ore) is added by means of a long spoon (made of a 
piece of pipe cut longitudinally in two, which is run in 
through one of the end peep-holes, given half a revolu- 
tion and withdrawn, thus evenly distributing the scale 
through the bath. This is continued between oscillations, 
until inthe judgment of the puddler sufficient scale has 
been added. his period has arrived when free iron 
ceases to run on the bottom, or when the bath rises for 
the high boil. This latter is much more active than in 
an ordinary puddle furnace, large volumes of carbonic 
oxide being emitted, which burns above the surface of 
the bath to carbonic acid, pony Seager od to the tem- 
perature of the furnace and the bath, without ry mad 
tional fuel. During the periods of scaling and boiling, 
as the bath descends the inclined hearth, it is most 
thoroughly agitated and uniformly mixed : in part by the 
lower strata being retarded by the friction of the bottom, 
the upper strata flowing over the lower, and, more largely, 
because, as the direction of the bath is suddenly arrested 
by the end, it turns over upon itself precisely as an ocean 
wave does, which is most attractive to those who enjoy 
watching the sea. 

As the iron comes to nature and thickens, the progress 
down the hearth from end to end becomes slower, so that 
the clusters pass slowly through the zone of highest tem- 
perature, and acquire the heat necessary for thoroughly 
welding the whole together in the ball. This massing, or 
balling, is accomplished by increasing the angle of the 
hearth, so that the mass slides with sufficient momentum 
to compress and solidify itself. This mass, or ball, has a 
length about equal to the width of the machine, a width 
of about 3 ft., and height 24 in. to 30in. When balling 
is completed the side rod wedges are withdrawn, and, as 
the front end of the machine descends, the door is opened, 
and the mass is discharged directly into the squeezer by 
its own gravity. Any free cinder that may exist is dis- 
charged ahead of the mass, and falls in front of the 
squeezer. The door is then closed and locked, the cinder 
is poured in, and the machine is ready for the next heat. 


In order to properly perfect this process, a special 
squeezer was required, in which the power used is 
hydraulic, and the method is as follows : 


The power is applied in one horizontal direction, by 
means of a front girder operated by the cylinder in the 
rear, and at right angles to this by means of the two end 
cylinders, thus giving at this time a length of 54 in. and 
awidth of 24in. tothe bloom. The vertical pressure is 
applied by means of the top cylinder. In order to in- 
crease the final pressure, an intensifier is mounted on the 
squeezer, which raises the hydraulic pressure from the 
initial 600 Ib. to 2500 Ib. per square inch, thus giving a 
pressure of 1800 tons on the top area of the bloom. All 
of the facing plates coming into contact with the mass are 
sectional, having spaces between them for the egress of 
the cinder as it 1s squeezed out of the mass. 

The return motions of the various parts are effected by 


smaller hydraulic cylinders, and by similar means the | 


bloom is pushed from under the head piece to the open 
front. e whole is mounted upon four wheels, which 
run on rails extending in front of and parallel to a series 
of puddling machines. One squeezer, therefore, would 
take the balls from all the furnaces, and deposit the bloom 
at a point convenient to the blooming mill. 

The specific object in having a movable squeezer is to 
avoid any delay at this important period, as it is vital 
that the iron be pat together before the projecting clusters 
cool. Besides this, rapid oxidation takes place on the 
ball being exposed to the atmosphere, thus causing a loss, 
and producing an infusible oxide, which tends to prevent 
welding and a thorough removal of the cinder. 

he squeezer has proved very effective as regards 
shaping = and solidifying its product. There has been 
some trouble in freeing all of the blooms from cinder, but, 
judging from the number that has been so freed, and from 
the fact that the trouble is notin an aggravated form in 
any, itis believed that by giving the cinder somewhat 
more freedom for egress, the result will be equally satisfac- 
tory in this direction as in the others. All the operations 
on the bloom after it has left the squeezer are identical 
with those now applied to steel, thereby extending the 
economy of production to the-finishing mills. 


The author considered that in general the puddler 
and squeezer had been satisfactory, although he 
admitted there had been some shortcomings ; he 
added the following results. 


It is necessary, therefore, to charge molten cinder | 


|pleased to term a ‘‘ camp fire.” 
} 


| experiences. 


The pig iron used has varied in composition as follows : 


Sulphur ... 0.03 0.26 
Phosphorus 0.50 1.35 
Silicon... 0.60 1.40 


| Many of the heats have shown a satisfactory elimination 
| of phosphorus, and, as was to be expected, this elimina- 
| tion has been shown to depend upon the composition and 
condition of the cinder, and the manipulation of the bath 
during the period before the iron comes to nature. Some 
elimination of sulphur has been shown, but as a general 
rule this element should be kept as low as possible in the 
iron charged. Those heats which have been made with 
iron taken directly from the blast-furnace have shown the 
special advantage of such a practice in this respect. The 
cinder used has a normal composition of about sulphur 
0.30, phosphorus 1.73, and silica 20.00. Ordinary roll 
scale was used for the additions. The weight of pi 
iron charged has generally been between 3000 Ib. an 
4000 Ib., although some heats as low as 2500 Ib. have been 
made, the average being 3500 lb. The weight of cinder 
has varied pees odie my but it has been shown that about 
500 lb. per ton of iron (22 to 25 per cent.) is the proper 
amount. The amount of scale used has run from $0 Ib. 
to 550 Ib., and depends entirely upon the individual cha- 
racteristics of the heat, such as the character of the pig 
iron, the temperature of the bath, &c., just as it does in 
the ordinary process. 

The time required to make a heat has, of course, varied 
very much, especially at first, running from 24 to 102 
minutes. The average duration is 48 minutes, but it is 
believed that 40 minutes for a 4000-lb. charge will be the 
average under regular running conditions. This would 
mean from 15 to 18 heats per turn of 12 hours, or a pro- 
duct of from about 27 to 32 tons of rolled slabs or blooms. 
While some heats have shown a loss and others a gain be- 
tween pig and slab, the indications are that the weight of 
the rolled slab will be about equal to that of the pig iron 
charged, or will only slightly exceed it. The loss from 
slab to finished plate, however, runs between 5 and 6 per 
cent., thus coming close to that of steel. The difference 
is largely due to the fact that the iron is heated to a higher 
temperature, with a consequent higher heating loss. This 
difference in finishing loss is, however, more than compen- 
sated for by the fact that all of the iron made is in the 
slab, there being no crop-ends such as are necessary when 
steel slabs are rolled from ingots, The loss from pig iron 
to finished plate is, therefore, from 5 to 6 per cent. in this 
process, while in the ordinary puddling process it is about 


16 ? el cent. 

he physical tests made on this material show better 
results than those from plates of similar analysis made 
from ordinary puddled iron. For instance, the samples 


0.10, and carbon 0.05, give an ultimate strength of 


cent. in 8 in.; while that from a plate containing 
sulphur 0.019, phosphorus 0.13, and carbon 0.10, 
ultimate strength of 62,000 Ib. per square inch, with 


material which may again open to iron the large field of 
shipbuilding. The above results, together with the entire 
absence of blisters, show the high 
obtained. 


obtained in working a single machine under experimental 
conditions ; but the indications are, and it is confidently 


not exceeding that of ordinary steel. 


This paper provoked quite a lively discussion 
from several experts present, after which the meet- 


by the Presidential Address of Mr. E. E. Olcott, 
which proved most interesting, setting forth the 
relations of the present large corporations to the 
engineer. Following this came a paper on ‘‘ The 
Cement Industry,” by Mr. R. L. Humphrey, which 
was illustrated by stereopticon views. This was 
intended as a preliminary to the visit the engineers 
were to make on the following day to the Edison 
Cement Plant. 

The evening closed with what Dr. Raymond was 
At this meeting, 
the oldest members were requested to give their 
The chance for romancing was never 
better improved, and as the narrators all supported 
each other in these ‘‘ yarns,” there was no one to 
‘*call them down.” The audience was interested 
and delighted, but the bumps of credulity were so 
thoroughly developed under the narrations, that 
many could not get on their hats. The ladies 
present appeared to believe all that was said, not 
being troubled about the headgear ; but women are 
always trusting. 





(To be continued.) 








CARLISLE SHOW. 
Tue Carlisle Show of the Royal Agricultural 
Society of England opened last Saturday with bril- 
liant weather, which, unfortunately, turned to rain 








main, from the cattle ground, a 





shown from plates containing sulphur 0.016, phosphorus | 
51,000 Ib. per square inch, with an elongation of 24 per | 


ives an | 


an elongation of 23 per cent. in 8 in. The latter is a/ 


! grade of product | 
It is, of course, somewhat difficult to estimate | 
the probable cost in a properly-organised plant from data | 


believed, that slabs and billets will be produced at a cost | 


ing adjourned. The evening meeting was opened | 





River Caldew, the latter ae it, in the | 
though a few stands | that the faculty is very scarce, 


on Tuesday. The ground is rather small, at least | mechanism always entails. 


have got across the bridge, and spread themselves 
on the other side in the area appropriated to 
animals. Hence the individual stands are smaller 
than is often customary at these Shows, and the 
articles are more crowded together. It is a ‘‘ far 
cry” to Carlisle from the Midlands and eastern 
shires of England, and there is a feeling that the 
district is not a very good market, hence imple- 
ment manufacturers have had no inducement to 
launch out. Possibly the knowledge that this is 
the last of the movable Shows has had something 
to do with the matter, and makers have felt that it 
was no longer necessary to maintain an equality in 
display to their rivals, as an entirely new condition 
of affairs will arise when the Show is permanently 
transferred to London. However, we dealt with 
that aspect of the subject last week. 


Country Meetings of the Royal Agricultural Society of 
England Since its Establishment. 











Number Financial 

Year Place of Country | of Im- Bey mre Result 
. Meeting. plements ‘Admitted (+ = Projit 
Entered. *| — = Loss.) 
£ 

1839 Oxford 54 — 1,162 
1840 Cambridge 115 ms — 938 
1841 Liverpool .. 312 pe — 2,166 
1842 Bristol 455 aie — 1,806 
1843 Derby a 508 ny — 8,164 
1844 Southampton 948 bs — 2,142 
1845 Shrewsbury a 2 FI — 2,995 
1846 Newcastle . . “fF 73 rer -- 2,138 
1847 Northampton 1,321 ea -- 1,636 
1848 York ae 1,508 ae — 2,826 
1849 Norwich 1,882 ee — 1,958 
1850 Exeter 1,223 “ — 1,629 
1851 Windsor ai mF — 1,294 
1852 Lewes 1,722 ; — 3,218 
1853 Gloucester. . 1,803 36,245 — 2,084 
1854 Lincoln 1,897 37,635 — 1,002 
1855 Carlisle. 1,314 37,533 — 860 
1856 Chelmsford 2,702 32,982 — 1,982 
1857 Salisbury .. ..| 2,496 37,3842 | — 346 
1858 Chester .. ..| 38,648 62,539 + 1,19 
1859 Warwick .. 4,618 55,577 | + 1,433 
1860 Canterbury 3,947 42,304 — 2,005 
1861 Leeds : 5,488 145,738 | + 4,470 
1862 Battersea .. 5,064 124,328 | — 3,634 
1863 Worcester .. 5,839 75,807 — 1,279 
1864 | Newcastle .. 4,024 114,683 | + 1,342 
1865 Plymouth .. 4,023 88,036 — 743 
1866 | No Show 
1867 Bury St. Edmunds} 4,804 61,837 | — 2,040 
1868 Leicester .. ..| 6,369 97,138 Lo+ 488 
1869 Manchester 7,724 189,102 | + 9,1f3 
1870 Oxford tie Vs 7,851 72,053 | — 2,504 
1871 Wolverhampton* 7,650 | 107,519 = 2,175 
1872 Cardiff 1 ne 5,843. | 85,185 — 602 
1873 Hull : 5,634 104,722 — 414 
1874 Bedford 5,931 71,989 — 3,717 
1875 Taunton 4,214 47,768 — 4,577 
1876 Birmingham 6,414 163,413 + 3,424 
1877 Liverpool .. 6,930 138,354 + 3,247 
1878 Bristol 6,837 122,042 + 1,67 
1879 Kilburn 11,878 187,323 —-15,064 
1880 Carlisle 4,196 92,011 — 538 
1881 Derby 5,960 127,996 + 4,528 
1882 Reading 6,102 82,943 + 20 
1883 York sh 6,058 128,117 + 5, 90 
1884 Shrewsbury 5,241 94,126 + 2,301 
1885 Preston ‘ 6,313 94,192 + 1,921 
1886 Norwich 4,656 104,909 — 1,062 
1887 Newcastle . . 3,616 127,372 — 2,029 
1888 Nottingham 4,717 147,927 + 4,229 
1889 Windsor 7,446 155,707 — 4,966 
1890 Plymouth .. 4,143 97,141 — 2,197 
1891 Doncaster . . 5,347 111,500 + 104 
1892 Warwick .. ..| 5,430 96,462 + 2,055 
1893 Chester .. ..| 5,527 115,908 + 2,404 
1894 Cambridge 6,031 111,658 + 1,096 
1895 Darlington 5,855 100,310 + 653 
1896 Leices'er .. 6,447 146,277 + 3,600 
1897 Manchester 7,340 217,980 + 4,074 
1898 Birminghamt 4,938 98,277 — 1,568 
1899 Maidstonet 4,231 68,576 — 6,382 
1900 | York : 4,933 87,511 — 3,468 
1901 Cardiff ..| 4,070 167,423 + 1,998 
1902 Carlisle .. ..-| 8,916 














+ Exhibition of duplicate implements prohibited after 1871. 
t Exhibits in special shedding are grouped together, and do not 
bear separate numbers. 


A general inspection of the Show ground reveals 
that there is considerable activity in implements 
—in the improvement of old forms, and in the intro- 
duction of new ones. This does not apply so much 
to standard forms, or even to the main operations 
of farming, but concerns rather the odds and ends 
of agricultural operations, which have not hitherto 
attracted the attention of inventors very strongly, 
or which have been too difficult to be readily 


tackled. Now that the harvesting machinery for 


hay and wheat has beea rendered so perfect, and 


|the price of it brought so low by American com- 


petition, attention is directed more keenly to other 
branches of manufacture, which offer a profit in 
return for all the trouble and expense which new 
It is, however, impos- 


in the implement section. It is hemmed in between | sible, after a careful survey of the Show, to resist 
the city, the Castle, the River Eden, and the | the conclusion that either there is very little scope 
for invention in agricultural implements, or else 
for the sum total of 
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the novelties divided by the number of firms is a! 
very minute fraction. Generally it is the smaller 
firms who adventure themselves in the slippery 
paths of invention, and unless they can secure the 
aid of others of firmer financial position than 
themselves, the result is often unsatisfactory. 
The invention of a new machine is the smallest 
of the many stages required for its successful in- 
troduction, and often only brings ruin to the man 
who attempts it. 
THE ENGINES. 

It has been our custom during the entire career 
of this paper to commence our description of the 
exhibit at the Show by referring to the steam engines, 
and this, the last year of the series, does not seem a 
fitting time to inaugurate a different custom, although | 
there is nothing to say on the subject. We cannot 
write of the engines as the author did of the | 
snakes in Ireland, ‘‘that there are none,” for there 
isa very large display, and no language we could use | 
regarding them could be too commendatory. If we 
were writing a text-book on the steam engine, there 
would be matter to fill avolume. But the office of a 
newspaper is not the recording of well-known and 
fully-ascertained facts, but the chronicling of what 
is new and full of present-day interest. We assume 
on the part of our readers an acquaintance with 
current engineering practice, and start from that 
point. Last year’s advances are supposed to be 
known, and it is this year’s only with which we are 
concerned ; unfortunately, a very small piece of 
paper would suffice for their description. It is like 
gilding refined gold to attempt serious improvements 
on the engines of Messrs. Ruston, Proctor, and Co., 
Limited, of Lincoln; Messrs. J. and H. McLaren, 
Leeds ; Messrs. Charles Burrell and Sons, Limited, 
Thetford ; Messrs. Marshall, Son, and Co., Limited, 
Gainsborough ; Messrs. Clayton and Shuttleworth, 
Limited, Lincoln ; Messrs. John Fowler and Co., 
Limited, Leeds; Messrs. Aveling and Porter, | 
Limited, Rochester; Messrs. Richard Hornsby 
and Sons, Limited, Grantham ; Messrs. Tangyes, 
Limited, Birmingham; Messrs. Ransomes, Sims, 
and Jefferies, Limited, Ipswich ; and Messrs. Robey 
and Co., Limited, Lincoin, not to mention others ; 
all that good design, the best material, and splendid 
workmanship can produce are to be found in these 
engines, and he would have more daring than discre- 
tion who attempted any organic alterations in them. 

Although there is nothing new to report in 
engines, yet in one case, at any rate, a firm has 
entered into other fields of engine-building than 
those with which they have hitherto been associated. 
Messrs. William Foster and Co., Limited, Lincoln, 
show a vertical high-speed engine, direct connected 
to a four-pole dynamo by Messrs. Johnson and 











SwatH Turner By Messrs. BLaAcKsTONE AND Co., Limirep, STAMFORD. 


Phillips, of New Charlton, Kent. This engine is 
of the open type, and has cylinders 9 in. and 
15 in. in diameter by 9 in. stroke. The governor 
is of the Robinson variety (see ENGINEERING, 
vol. Ixviii., page 707); it is built in the flywheel 
and is distinguished by the absence of all joints 
and pins. In place of links, flat steel springs are 
employed, and these bend as the weights move 
backwards and forwards under variations of speed, so 
that there are no parts to wear. It is the constantly 
increasing slack which takes place in many flywheel 
governors which has caused them to gain a bad 
name, for theoretically there is a great deal to 
recommend them. They act directly on the eccen- 
tric, and as the demand for power falls off they 
simultaneously shorten the cut-off and reduce the 
port opening, the result being a compromise between 
the action of the Corliss gear and the throttle valve, 
which has advantages, particularly for driving elec- 
tric machinery. The engine is a well-made work- 
manlike job, and is a product of the new works of 
the company. 

Closely allied to steam engines are steam motor 
wagons. The Royal Agricultural Society has taken 
nly a languid interest in this class of machinery, 

though it promises to be of immense service to the 


farmer in transporting his goods cheaply and quickly 
to market. True, it offered prizes at the Birming- 
ham Show, but that is a long while ago in the 
| history of motor cars, and since that time it has 
| left the subject in the hands of the Liverpool Self- 
Propelled Traffic Association, which has dealt 
‘with it far more efficiently. There are several 
|stands containing really serviceable well - built 
motor wagons, and all the exhibitors report that 
‘their order- books are excellently well filled. 
'The Yorkshire Steam Motor Wagon Company, 
'Hunslet-road, Leeds, show the type of wagon 
we illustrated on page 313, vol. Ixxii. It will be 
remembered that it had a very remarkable boiler, 
which is said to give most excellent results. The 
firebox is placed in the middle of the length of the 
barrel, and short tubes proceed each way to a com- 
bustion chamber at each end. From these chambers 
return tubes communicate with a smokebox in the 
barrel above the firebox, out of which the funnel 
rises. To get rid of the exhaust steam without 
contravening the Act, which forbids the emission 
of smoke or visible vapour, the exhaust is super- 
‘heated. Beyond each of the combustion chambers, 
and only separated from it by a plate, 1s 4 
shallow chamber in which the exhaust is delivered, 
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This chamber is naturally at a very high tempera- 
ture, from one side it forms the outside of the com- 
bustion box. From it a number of tubes or nozzles 
project through the combustion box, and enter the 
return tubes, and through these nozzles the heated 
exhaust steam escapes, creating a*powerful draught, 
and mingling. intimately with the products of com- 
bustion, which, in such a boiler with very short tubes, 
must be fairly high in temperature. The engines 
are of plain, horizontal type, with link motion, and 
lie under the wagon body. They are geared to the 
wheels by toothed gear, and to ensure that the cogs 
shall always run on the pitch lines, in spite of the 
play of the springs, the second motion shaft is 
connected to the axle-box by links, which keep the 
two at a fixed distance apart. The wagon is built 
for a load of 3 to 4 tons, and a speed of 5 miles 
an hour. 

Mann’s Patent Steam Cart and Wagon Company, 
Limited, Hunslet, Leeds, show both their steam 
lurry and their steam tipping-cart. Both these 
vehicles have been poche times described and 
illustrated by us in connéction with trials, and 
appear to have undergone no organic alteration 
since. Messrs. E. Foden, Sons, and Co., Limited, 
Sandbach, show their compound steam road vehicle, 
which did excellently well at the War Office trials 
at Aldershot. The particular engine which took 


MESSRS. 


MOULTONS, LIMITED, CHATTERIS, 


CAMBRIDGESHIRE. 








a motor car is to be seen, and this is guaranteed | 


‘“English made throughout.” It has a two-cylinder 
12 horse-power motor, and is geared for 32, 15, and 
8 miles an hour. Evidently the methods of the 
Surrey County Police are not in vogue in Lanca- 
shire. 

Gas AND Ort ENGINES. 

Of gas and oil engines, as of steam, it may be 
said that improvements become daily more diffi- 
cult to achieve and more risky to attempt. There 
is practically nothing to be said about them except 
in regard to small details. Messrs. Tangyes, Limited, 
Birmingham, show a very simple and efficient self- 
starter for an oil engine. Now that these engines 
are being built up to 50 or more horse-power, the 
question of starting them is attaining serious propor- 
tions. At several previous Shows self-starters have 
been shown, consisting of strong steel cylinders 
in which exhaust gases were stored under 
pressure. At starting, these gases were ad- 
mitted to the back of the piston, and propelled 
it for the first two or three strokes, after which 
the ordinary cycle wascommenced. Butin Messrs. 
Tangye’s method there is no storage. After the 
vaporiser and lamp have been heated, a small open 
cup on the vaporiser is filled with paraffin, which 
runs into the vaporiser on the air valve being opened 
by hand. By means of a hand-pump air is forced 





part in the trials has since been doing good service 


into the cylinder, to mingle with the petroleum 


in South Africa. The great merit of these engines | vapour until an explosive mixture is formed. This 
is that they contain so few untried or experimental | gradually makesits way up the ignition tube, and 
ag An ordinary traction engine of small size | finally explodes, starting the engine. We a 


as been taken, and has been modified to form a | to reach the stand just as the engine was a 
|be started. The paraffin was poured in, and the 


wagon by extending some of the _boiler-plates 


out to 


backwards to constitute a framework for the travel- | man commenced to work the pump vigorously. At 


ling axle. The firm have gone on the principle 
that ‘‘it is better to be sure than sorry,” and they 
will find many buyers to approve of their method. 
It is curious to note that there is only one motor 
car for passengerson the ground. There are scores 
of horse carriages of elaborate design, and one 
would have thought that the Show would have 


the sixteenth stroke the engine started, the whole 
operation only requiring about half-a-minute, and 





being perfectly successful. 

Messrs. Crossley Brothers promised one of their 
type U new pattern horizontal gas engines, fitted | 
with double ignition tubes, both tubes being in con- | 
stant operation, and each being capable of being | 





afforded a good opportunity for makers to come into 
contact with possible buyers. It may be that they 
have more orders already than they can execute, and 


| replaced without stopping the engine, but owing to 
| press of work they were not able to send it to} 
| Carlisle. They had a portable oil engine of the | 


who took the second prize at Cardiff, contented 
themselves with showing one six horse-power oil en- 
gine. Messrs. Robey and Co., Limited, Lincoln, 
have introduced a new design of oil engine for direct 
coupling to a dynamo. The dynamo is mounted 
on an extension of the bed, the armature being 
built on the crankshaft. The alteration in the 
engine is with relation to the means for working 
the valves. In place of the usual side shaft there 
is a second-motion shaft placed above the crank- 
shaft and parallel to it. On the shaft are placed 
the usual cams, and the connection is made to the 
valves through rocking-beams. There is one beam 
to the exhaust valve, and one that operates the oil 
and air valves, this one having a_hit-and-miss 
motion between it and the cam, under the control 
of an inertia governor. In other respects the engine 
does not depart from the usual type. 

The advent of Texan crude oil he opened a new 
prospect before builders.of oil engines, if they can 
only take advantage of it, for there are very con- 
siderable difficulties in dealing with the oil. Still, 
when it can be obtained at 2$d., or thereabouts, 
per gallon, there is every inducement to spend 
pains in rendering it available. Messrs. R. Cundall 
and Sons, Limited, Shipley, Yorkshire, have there- 
fore brought to the Show an engine of 18 brake 
horse - power which works with this oil. They 
inform us that they have made very few modifica- 
tions in their usual design to adapt it to the crude 
oil. A second pump has been added, as the ordi- 
nary paraftin has to be supplied to the lamps, and 
there are three lamps—one for the ignition tube and 
two for the vaporiser. The oil is difficult both to 
vaporise and to explode, and hence the special 
arrangements for heating. We hope to describe 
this engine at greater length shortly. 

A new engine to appear at these Shows. is that of 
Mr. R. G. Garvie, Aberdeen. The feature of this 
engine for which the maker claims attention is the 
position of the oil in the bed, so that there is no 
chance of leakage from taps or fittings. There is 


| no pump, the oil being metered up by the vacuum 


behind the piston. 
Very fine displays were made, as usual, by the 


that they do not need to advertise. However that | size and type that took the first prize at Cardiff last | National Gas Engine Company, Limited, of Ashton- 
may be, it is only on the stand of Messrs. Marshall | year, and several fixed engines, both oil and gas. | under-Lyne, by the Campbell Gas Engine Company, 
and Co., Belsize Works, Clayton, Manchester, that | Messrs. Ruston, Proctor, and Co., Limited, Lincoln, ‘Limited, of Halifax, who shewed only oil engines, 
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and by Messrs. Blackstone and Co., Limited, of 
Lincoln. 
IMPLEMENTS. 

Among the implements there is considerable 
activity in swath-turners this year. For the benefit 
of the uninitiated, we may explain that a mowing 
machine leaves the grass in a swath—that is, in a 
broad line The upper surfaces of the swaths dry 
from the action of the sun and air, while the 
under surfaces remain wet. It is desirable, 


therefore, to turn them completely over, the dry | 


part coming underneath on the adjacent grass, 
and the wet surface being presented to the air. 
The operation has to be done in such a way as 
not to mix up the ~*~ and the wet grass. Messrs. 
Blackstone and Co., Limited, Stamford, show such 
an implement, which we illustrate on page.40. It 
has two forks, each working with a motion which 
imitates the motion of a hand fork. The implement 
acts on two swaths at once, one fork turning over 
one swath clear of the wheel, and the other turning 
a second swath on to the track on which the horse 
has walked. The forks are each worked by a crank 
on a shaft driven by bevel and spur-gearing from 
the travelling wheels. Messrs. Bamford and Sons, 
Uttoxeter, show a swath-turner of totally different 
construction. It has two discs rotating on axes 
which are nearly horizontal, but at an angle to the 
line of motion of the implement. Each disc has 
projecting from it a number of light steel arms, 
and as it rotates these arms catch the swath and 
turn it gently over. The implement acts on two 
swaths at the.same time. 

Near allied to the swath-turner is the horse rake. 
After the hay has been distributed uniformly over 
the field and left to dry, it has to be gathered up 
by the horse rake. This is a rake, some 8 ft. wide, 
which is drawn across the field. As soon as it is 
full, the tines are all lifted simultaneously, by a lever 
worked by a man riding on the rake, and drop their 
load. The tines are then lowered, but as the horse 
moves all the time, there is a narrow. strip which 
escapes being raked, corresponding to the time 
during which the rakes are off the. ground.. To 
remedy this defect, Messrs. Ransomes, Sims, and 
Jefferies, Limited, Ipswich, show a horse rake fitted 
with Page’s secondary rake. This latter, which is 
smaller and lighter than the main rake, falls when 
the latter rises, the two being geared together by 
linkwork in such a way that they move together, 
but in opposite directions. The secondary rake, 
therefore, clears the ground on which the first rake 
is about to deposit its load, and ensures the whole 
of the ground being raked. No damp grass can lie 
unmoved, to be afterwards carried away undried. 

The Haseley swath-turner has been well known 
since it took a silver medal at Leicester in 1896. 
Now the maker, Mr. T. M. Jarmain, Wallingford, 
Oxon, has modified it to, produee a combined hay- 
collector and swath-turner. By altering the angles 
of the fliers it is made to pile one swath on another, 
and then to put this double swath on another, 
making the four swaths into one ready for loading 
into the wagon. 

Two new arrangements of straw press were in- 
cluded in the catalogue this year, by eons. George 
Stephenson and Sons, Newark-on-Trent, and by 
Messrs. J. and F. Howard, Bedford, respectively. 
The latter, however, were not able ‘te send theirs. 
The object of the straw press, of course, is to con- 
solidate the straw, and render it portable, so as 
to gain reduced rates from the railway companies. 
It is not used in all varts of the country, for 
in some districts there are covenants in all leases 
against selling straw off the farms, the object being 
to secure its return to the land in the form of 


stroke. At intervals boards are placed by hand in 
the cylinder to divide the prism into bales of 
convenient length, and wires are passed through 
‘grooves in the surfaces of the boards, and are 
twisted together so as to surround each bale end- 
wise and keep it together, when it falls out of the 
mouth of the cylinder. The elasticity of the straw 
extends the ties, and makes the package firm. 
That is the usual method of operating. Messrs. 
Stephenson have set themselves to eliminate the 
intermediate process of stacking, and to make the 
machine work off the delivery of the thresher, thus 
avoiding getting up steam a second time, with its 
attendant costs. ‘heir machine takes its straw as 
it drops from the threshing machine, receiving it in 
a trough or shoot. A couple of feeder arms rise up 
through the floor of this shoot and push the straw 
intermittently forward into the path of the packer, 
which pushes it down into the cylinder. The feeder 
arms and the packer work in conjunction with 
one another, one receding when the other ad- 
vances, so that they do not clash. Similarly 
the feeder and the ram operate in harmony, the 
feeder coming down as the ram goes back. In 
place of the usual dividing boards-special ‘‘needles” 
are employed, and are thrust in sideways. These 
are iron frames with grooves in them through 
which the wires can be threaded. They are not 
planes, but only frames, yet they effect a perfect 
division between adjacent bales, for all the straws 
lie at right angles to the length of the prism, and a 
very slight cleavage is all that is required. A man 
and a boy can manage the press, which is driven 
by a belt off a pulley on the threshing machine, 
and consequently the straw is packed at very small 
cost ready for delivery to the railway. Of the two 
silver medals given this year, the judges awarded 
one for this press, and everyone must feel that it 
was well earned. 

For several years past the planting and ‘harvest- 
ing of potatoes has attracted much attention from 
implement-makers, and the machines have exhibited 
steady improvement. This year several attempts 
are being made to provide machines comparable to 
the sheaf-binder—that is, they deliver the potatoes 
into sacks or hampers, and in some cases grade 
them into sizes. On page 41 we illustrate a machine 
shown by Messrs. Moultons, Limited, Chatteris, 
Cambridgeshire, but apparently belonging to the 
British Potato Harvester Syndicate, 40, Upper 
Thames-street, London. It will be seen that there isa 
broad share which cuts right through the base of the 
ridge, breaking it up. A rotating beater throws soil 
and potatoes on to a travelling apron, made of open 
slats, which carries them up, the soil gradually drop- 
ping through the openings, the potatoes being de- 
ivered to an elevator, and thence into the basket 
or on to.the ground, as desired. In the machine 
shown by Mr. James Ball, Bromborough, Birken- 
head, there are placed over the share two sets 
of rotating forks, set in vertical planes at an 
angle to each other, so that when they fling the 
potatoes and soil on to the travelling screen they 
spread them to both sides. The forks, which con- 
stitute digging wheels, are driven by bevel gear, 
and act alternately on the crop. 

For planting potatoes, the Hon. Cecil Jervis, 
Norton Disney, Newark, has an ingenious hand 
device, which would be of great assistance to a man 
on piece-work. The day-worker would probably 
prefer the old method, as it involves less exer- 
tion. Three tin tubes, some 3 in. or 4 in. in dia- 
meter, are so connected together that at one end 
the orifices are close together, and at the other the 
correct distance apart at which the potatoes should 
be planted. This is carried by the man, who takes 








manure. There are, however, thousands of 
horses in towns that need straw, and it is often a/| 
lucrative business supplying their wants. For such 
a trade the perpetual straw press is most useful, as | 
the straw is fed in at one end, and the bales come | 
out at the other. Ordinarily the straw is put into 
stack after the threshing, and the baling is a separate 
operation that comes some weeks later. Then the 
loose stuff is flung into a shoot, where it is raked 
forward by a man within reach of a mechanical 

*ker, which pushes it down through an open- 


ing in the floor of the shoot, into a square | 
cylinder, if the expression may be allowed, in 
which there reciprocates a ram. This ram 


solidifies the straw into a square prism, the fric- 
tion in the cylinder offering sufficient resistance 
to ensure the desired degree of consolidation, 
while catches in the sides of the cylinder prevent 
the last layers following the ram on the back 





‘dropping them simultaneously down the three 


_is of the usual pattern, with a broad share to cut off 


three potatoes out of the hopper slung over his 
shoulder, and drops them down the three tubes, 
which deliver them to the furrow. The man in 
charge of the exhibit was exceedingly expert in 
taking up the three potatoes in one hand, and 


tubes, and was able to walk down the furrows at 
uite asmart pace, setting the potatoes as he went. 
bably the matter requires some practice before 
proficiency is attained. 
Messrs. Crowley and Co., Limited, Sheffield, 
show also a potato-digger and gatherer. The digger 


the ridge, and rotating forks to break up the soil 
and extricate the potatoes. The gatherer is a 
travelling lattice with open slats, upon which the 
tubers are received. This lattice has its motion at 
ight es to the motion of the implement. It 


vates the potatoes, so that they can be shot into a 
hamper. 

Drills seem to furnish a perennial occupation to 
inventors. There are new ones at every Show, and 
apparently perfection is never reached. This year 
Mr. James Coultas, Grantham, shows a drop seed- 
drill for turnips, mangolds, and other roots on the 
flat or ridge. The seeds are contained in a hopper 
in which there rotate two discs carrying minute 
cups, which take up the seeds and deliver them 
down shoots, placed at distances corresponding to 
the interval between the rows. The seeds are 
| buried by coulters, which rise and fall regularly, 
/and may be afterwards rolled by small rollers 
running behind the drill coulters. It is said the 
seeds can be spaced 12 in. to 18 in. apart in the 
rows. 

Messrs. Walter A. Wood Mowing and Reaping 
Machine Company, 36, Worship-street, London, 
show Bristow’s new turnip and rape seed feed for 
drills. This was exhibited in an incomplete form 
at Cardiff, but has since been perfected. It com- 
prises a brass cylinder with small pockets, which 
will each contain one seed. This cylinder forms the 
bottom of a hopper, and as it revolves it takes up 
one seed in each pocket and carries it forward. A 
finger runs in a groove which connects the pockets, 
and displaces each seed, turning it out and drop- 
ping it down a shoot to the drill coulter. In this 
way the seeds are dropped at regulated distances, 
and no more is sown than is required, the labour 
of thinning being avoided. Further, by combining 
two hoppers and two sets of pockets, it is possible 
to deposit alternately an early and a late variety, 
thereby giving the turnip-fly an opportunity of 
feeding on the early plant, to the advantage of the 
late one. For: sowing grain, Mr. J. Murch, 
Umberleigh, North. Devon, shows a drill, of which 
the main feature is a screw delivery. The hopper 
has a number of orifices corresponding to the 
furrows, each orifice being a straight-bored hole. 
In each there revolves a screw, constituting a screw 
conveyor, and these screws ‘feed out the grain at a 
regulated speed, which can be altered by change- 
wheels. The delivery is very uniform. 

In sheaf-binders there is little to chronicle this 
year. This implement is well-nigh perfect, and 
| there is little that can be done to it in the way of 
improvement. Messrs. Harrison, McGregor, and 
Co., Limited, Leigh, Lancs., show Birtwistle’s 
mechanical divider mounted on the divider board. 
It consists of an endless belt running on two 
pulleys on vertical axes, and driven from the 
travelling wheel. On the belt there are small 
hinged wire arms, which open out when running 
one way and fold up when running the other. Its 
object is to smooth out tangled crops, parting them 
so that the cut portion is not entwined with that 
not cut. 

Messrs. Teasdale Brothers, Darlington, have on 
view a sheaf-separator, the purpose of which is to 
expedite the delivery of oh sheaf, so that it shall 
drop before the next sheaf is packed and bound. 
When the crop is badly laid, it often happens that 
the head of a straw is bound in one sheaf and the 
lower part in another, andthus the two sheaves are 
connected. To prevent this junction, the bound 
sheaf is dropped on to a square roller, which pushes 
it off the board, drawing the entangled straws out 
of the following slieaf' before they are packed. 

Some small improvements in detail insheaf binders 
are shown by Messrs. D. M. Osborne and Co., 58, City- 











1 
tego dirt to fall through, and gradually ele- 


road, London. There is an adjustment of the roller 
around which the canvas apron runs in order to 
keep it at the requisite tension so that it will drive 
sweetly whether wet or dry. There is also a very 
neat linch-pin on the travelling axle. This pin has 
often to be taken in and out, and is readily lost. 
To obviate this contingency there is hinged to the 
pin a semi-circular arm which embraces the outside 
of the axle, and this arm is kept up by a spring. 
There is an ear on the arm, and when this is pressed 
the arm opens out, like half of a pair of calipers. to 
allow the pin to be withdrawn. Such an appliance 
would be useful in many fields of engineering, in 
place of the split pin or taper pin. 

The judges only awarded two silver medals : one, 
as already stated, to Messrs. George Stephenson 
and Co., and the second to the McCormick Har- 
vesting Machine Company, 71, Southwark-street, 
S.E. This was for a side delivery reaping attach- 
ment for a mower. When a mower (not a self- 
binder) is cutting grain of any kind, the crop 1s 
usually raked off the platform in loose sheaves by 
hand. This operation needs the services of an- 
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extra man. To dispense with him the McCormick 
Company have devised an endless canvas apron 
which runs round a quarterof a circle, taking in the 
grain in front and delivering it at the side. This 
was a very awkw mechanical problem. The 
canvas is fixed to slats, which are joined, by 
very loose connections, to two link chains, the one 
at the inside of the quadrant running slowly, and at 
that further out more quickly. Thus one end of 
the slat travels more rapidly than thesother, with 
the result that it moves ina path like the spoke of 
a wheel. The canvas stands still while sufficient 
is being cut for a sheaf. The man then puts ina 
clutch and the canvas delivers its load. It is thus 
possible to cut a field when labour is not available 
to remove the cut sheaves out of the path of the 
machine at the next turn round, for they drop be- 
hind the horse out of the way. Hitherto it has not 
been unusual for the mower to have to wait until 
the sheaves were removed before it could commence 
a second round. 

For the distribution of manure there are two 
implements on the ground which are curiously 
alike. They are shown by the American Speciality 
Company, 2, Butler-street, E.C., and by Messrs. 
Colegrave and Co., Newcastle-on-Tyne, the last 
being catalogued as the production of Messrs. 
Kemp and Barfee, U.S.A.—rather an indefinite 
address. In each case there is a wagon, the floor 
of which is formed of a travelling apron of slats. 
By means of gearing, this apron can be made to 
travel backwards to gradually deliver the manure 
towards the rear. At the back of the wagon is a 
rotating drum, having numerous spikes upon it. 
This drum catches the manure as it comes, breaks 
it up, and flings it upwards and backwards in a 
shower. Whenthe load is emptied, the mechanism 
goes out of gear. The merit of the apparatus is that 
it is a wagon as well as a distributor. It can be 
filled at the manure heap and driven to the field in 
the ordinary way, and the contents there distri- 
buted without further trouble. For distributing 
bonemeal, superphosphates, and the like, Mr. 
Frank Eames, Midhurst, Surrey, shows a centri- 
fugal machine, the powder falling from,.a hopper on 
to a belt and thence on to horizontal rotating 
plates with vanes on them, by which it is scattered 
over a wide area. 

For topping turnips before they are gathered, 
Messrs. aatide Brothers, Darlington, show a 
new implement. The cutting instrument is practi- 
cally a circular saw. In front of this are two 
cheeks which form a tapering channel. These 
gather up the tops and press them together in a 
narrow strip, ready for being beheaded. Behind 
the cheeks come two short conical rollers on vertical 
spindles. These rollers run on the bodies of the 
turnips, rising and falling according to the irregu- 
larities of the growth, and they carry with them 
the frame on which the circular saw is hung. By 
this device the saw is made to cut just above the 
bulb, so as not to injure the latter. 

For opening bales of compressed hay, clover, and 
the like, before the material is fed to the chaff- 
cutter, Messrs. Richmond and Chandler, Man- 
chester, show a machine similar in principle to the 
“devil” of the woollen trade. Ina shoot, below 
a hopper, there are two rapidly rotating shafts 
armed with radial beaters. The lumps of com- 
pressed hay are fed into them, and in a few seconds 
fall out below completely disintegrated. The firm 
have also a root pulper of new design. In place of 
the usual hopper, which was very apt to get clogged, 
there is a travelling lattice feeder, which carries the 
roots forward at a steady pace, and presents them 
to the knives without crowding or sticking. 

Judging by what one sees at the Show, the har- 
vester in America sits on the vehicle all day and 
drives a team ; the machine does the rest. This is 
particularly true of hay. Of course the conditions 
across the Atlantic are different from what they are 
here. Fields are very large ; crops are heavy and 
cost little to raise, while labour is very dear. 
Hence it pays better to get 90 per cent. of the 
yield by cheap means than the whole of it by dear 
ones. This is shown by the rake and hay-loader, 
manufactured by Messrs. Deere and Mansur, of 
Moline, U.S.A., and shown by the Plano Manufac- 
turing Company, of 115, Southwark-street, London. 
These machines are 10 ft. or 11 ft.wide. The first has 
two rotating drums armed with elastic steel teeth. 
The first drum picks up the hay and delivers it to the 
Second, which passes it over a short apron on to a 
lattice travelling at right angles to the path of the 
machine, and running to either side as desired. 





This lattice delivers the hay in a windrow, if work- 
ing continuously, and in cocks if working inter- 
mittently. The hay-loader is designed for attach- 
ment to the rear of a wagon. It, too, has a rotating 
drum with steel teeth, which feed the hay to an 
inclined travelling lattice, the head of which is in 
the wagon. The wagon is driven across the field, 
and is rapidly filled, a man, however, being required 
to trim the load a little. Both these machines are full 
of points of interest to the mechanic ; but the details 
could not be made intelligible without drawings. 
In their present state, however, they do not seem 
suited to British conditions of agriculture. The 
‘* Ohio” hay-loader, shown by Messrs. F. C. 
Southwell and Co., 75, Southwark-street, London, 
is also designed for picking up hay automatically. 
It is operated by means of six long reciprocating rods 
carrying forks. Another American novelty is the 
side-delivering hay-rake of Messrs. David Maxwell 
and Sons, of 3, Southwark-street, London. It is 
really more like a tedder than a rake, for there are 
twelve sets of tedding tines working at an angle to 
the path of the machine, and piling up two swaths 
in a windrow at one side. 

It is very seldom that one now sees steam 
Ploughing tackle at the Show, except at the stand of 

essrs. John Fowler and Co., Leeds. But this 
year the Harrison Patents Company, Limited, 
Stamford, show a cultivator designed for working 
with a pair of ploughing engines, and capable of 
making a perfect seed bed at the rate of 60 acres 
per day. The machine is 16 ft. wide in three 
sections, and it is stated that it will work on 
uneven ground, the tines cultivating to an even 
depth. 

WINDMILLS. 

Among the many appliances for raising water, 
windmills are very well represented, and at one 
particular place they are clustered pretty closely 
together, their tall delicate steel towers being 
visible from any part of the grounds. These mills 
appear to be particularly suitable for pumping 
water for domestic purposes, and for farms where 
some cheap motive power, requiring little skilled 
attention, is much in demand, and it is evident 
from the number of exhibits that the force of 
the wind asa means of doing work is growing in 
favour. Although there is, perhaps, nothing new 
about any of these motors, there is evidence that 
many points of construction and detail have been 
carefully thought out. One point in particular is 
noticeable, and that is the construction of the 
towers. There are in all eight exhibitors of wind- 
mills, and in every case the towers are of light 
steel angles and rods, so designed as to be easily 
transported to their destination and erected, and, 
with one exception, the sails are of thin sheet- 
metal made concave in form so as to better hold 
the wind. This form has been found more efficient 
than the flat type, as one would naturally expect. 
Most of the exhibits are British, but there is one 
American and one Canadian. Taking the former 
first, Messrs. McBain and Sons, Chirnside, N.B., 
show a geared windmill with steel tower. The ties 
of the tower are round rods, which pass through 
rings at their intersection, and are tightened by 
nuts. Messrs. J. T. Millar and Son, of Annan, 
exhibit a mill with a three-legged tower and one 
with a four-legged tower. They use a special light 
section of curved steel for towers up to 60 ft. high, 
which towers they make with only three legs. 
Their towers over 60 ft. high are made of ordinary 
angle-steel, and have four legs. The London 
agents for these windmills are Messrs. Rickman 
and Co., 13, Wallbrook, E.C. 

Messrs. Saunderson and Co., Limited, Bedford, 
exhibit a portable windmill, which is a novelty. It 
is their standard geared mill mounted on a wooden 
frame, with four wheels. It can be drawn about by 
two horses and set to work any where. It can then 
be applied to pumping water, grinding corn, chaff- 
cutting, or pulping turnips in the field. For this 
latter purpose it can be moved from place to place 
as required, by simply throwing a clutch into 
gear. It will then propel itself from one turnip 
heap to another, doing away with the neces- 
sity of fetching horses from the farm. The mill 
is self-regulating, and there are ball-bearings for 
the horizontal movement of the head. The same firm 
exhibit an ingenious well pump, which they call the 
‘* Hydrolifter,” which forces water up the inside of 
the pump-rod. It has leather buckets and no 
stuffing-box. 

Messrs. Warner and Co., of Walton-on-the-Naze, 
exhibit a mill of their well-known type, with canvas 


sails, which are pivoted so as to be self-regulating. 
It is a good example of the sound work for which 
the firm is noted. 

Messrs. E: and H. Roberts, Limited, Stony 
Stratford, exhibit a 12-ft. self-regulating mill on a 
50-ft. tower, which is the only one at the Show 
having a quick-return motion to the pump-rod. 
This is one of the features of the windmills made 
by this firm, and the motion is exactly similar to 
that on a Whitworth or or shaping machine. 

Mr. J. W.. Titt, of arminster, exhibits a 
12-ft. geared mill on a steel tower. The gearing 
of this mill is like the back gear of a lathe, and is 
very compact and simple. 

Messrs. P. and R. Plemin and Co., of Glasgow, 
exhibit a windmill made by 7 hee Goold, Shapely, 
Muir, and Co., of Brantford, Canada, which ap- 

rs to run with great freedom. The bearings 
or the wheel spindle are of: the roller type, while 
the thrust of the wheel is taken by wrought-iron 
case-hardened balls ; the head is also carried on 
ball-bearings. The motion of the wheel spindle 
is transmitted to the pump crank a few feet below 
by means of a chain passing over pulleys geared 
1 to 3}. The tower is constructed of four light 
angles stiffened with horizontal angles at intervals, 
and the whole is braced together by diagonal ties. 
These ties are formed of wire about } in. in 
diameter. These wires are bent so as to consti- 
tute a loop at each end, and then twisted back 
till the two ends meet in the middle, where 
they are clipped to the horizontal members. 

e looped ends are placed over eccentric 
washers having squares on them, and bolts 
pass through these washers and through the ver- 
ticals, and the ends of the horizontal members at 
the points where the latter intersect the verticals 
of the tower. When the ties are all on they are 
tightened up by turning the eccentric washers, and 
the bolts are all screwed up.. Other makers appear 
to adopt this method of construction, which forms 
an exceedingly light framework. These towers 
vibrate very little at the top, even when a fresh breeze 
is blowing and the wheel isrunning rapidly. These 
windmills are self-regulating, by being turned away 
from the wind when it becomes too strong. This is 
effected by placing the vane out of centre with the 
wheel axle some few inches, and by pivoting the 
vane arm at the wheel end. When a normal wind 
of about 12 miles per hour blows, the wheel faces 
the wind, but as the pressure increases and acts on 
the vane (the latter being slightly at one side of 
the wheel centre) is forced round, so that the wheel 
presents rather a side view to the wind. <All the 
mills at the Show are regulated in this way, except 
one. The London oftice for these mills is 81, Bun- 
hill-row, E.C. 

Mr. C. Cadle, of-Dublin, exhibits a mill made by 
the Aermotor Company, of Chicago, which seems 
to have a very g record. .It' has curved sails, 
and is self-regulating. 


MISCELLANEOUS. 


There is rather a smaller display than usual of 
stone-breakers, the machines being confined to the 
firms of Messrs. Goodwin, Barsby, and Co., Lei- 
cester ; Mr. H. R. Marsden, Leeds; and Messrs. 
W. H. Baxter, Limited, Leeds. This latter machine 
was illustrated by us some little time ago, and remains 
as it then was, except that an alteration has been 
made in thescreen. Hitherto it has been customary 
to set screens on the incline, in order to insure the re- 
ee passage of the broken stone through them. Mr. 

xter now sets his screens horizontally, enlarging 
the diameter by steps at the junction of the different 
grades. He finds that this insures far better sepa- 
ration, and that the different sizes of stones are 
kept together. The stone is fed in at one end, and 
flows steadily towards the other. 

The sinking of shafts scarcely comes within the 
category of agricultural operations, unless it is for 
the pu of finding water. Nevertheless, the 
Hardy seri Pick Company, of Sheffield, have 
brought to Carlisle a frame for sinking wells and 
shafts, which we illustrate on e 40. The frame 
is seen in the centre, the outer ring being cast-iron 
‘*tubbing.” This frame is likely to expedite sinking 
operations very greatly. It consists of a cast-iron 
ring, the lower part of which forms a compressed- 
air main, while the upper part has a deep tee slot, 
by which arms can be bolted in any position. Each 
of these arms is designed to carry two drills, and 
can be moved round from point to point, the ring 
being ‘‘ divided,” so that the shot-holes can be put 





down at exact intervals.. When all the. holes 
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are drilled, the frame is drawn up the shaft 
to a safe place by the wire ropes by which it} 
is suspended. After the shots are fired and the) 
débris removed, the ring descends again with every- | 
thing in position. After a moderate depth has | 
been attained, a diaphragm with automatic doors is_ 
put in the shaft, and the bricklayers set to work on | 
the lining above it. This diaphragm makes a floor | 
for the men engaged on lining, and a roof for the | 
sinkers, and is made water-tight by a rubber tube, | 
inflated with air, laid all round. This cuts off the | 
leakage, which is conveyed to the sump by a pipe. | 
To demonstrate the value of the new system, the) 
Hardy Patent Pick Company undertook the sink- | 
ing of a shaft, 25 ft. 6 in. in diameter, at the Sher- | 
wood Colliery, Mansfield. Through hard limestone | 
they attained 10 yards per week as a maximum, and | 
74 yards as an average. A round of 60 holes could 


be drilled 6 ft. deep, and the gear raised to bank in| 


24 hours. 

Success in dairying depends very largely on the 
command of moderate temperatures. hen the 
thermometer mounts towards 80 deg., butter is 
difficult to produce, and milk turns sour before it 
reaches the consumer. On a farm it is generally 
impossible to get ice, and often deep-well water is 
unattainable, so that the dairymaid is powerless 
against the heat. To encourage engineers to pro- 
duce simple refrigerating machines suitable for 


use in country places, the Society last year offered | 


a prize, which was awarded to Messrs. J. and E. 
Hall, Limited, Dartford, for a neatly-arranged 
carbonic acid plant driven by an oil engine. 
But there are devious objections to power-driven 
— for the smallest class of users, and to meet 
their requirements the Liverpool Refrigeration 
Company, Limited, Water-street, Liverpool, show 
Lyon’s absorption system.’ In principle it is not 
new ; it may be found described in all the text- 
books. The novelty lies in the complete absence 
of moving parts, unless two cocks be reckoned as 
such. There are no pumps, and no exertion of 
wer, either mechanical or manual, is required. 
‘here are three vessels arranged one above another, 
with connecting passages controlled by cocks. 
There is also a rectifier; a condenser, and an 
expansion coil, When the apparatus is being set 
into action on any occasion, the lower vessel 
contains ammonia solution (liquor ammonite, not | 
anhydrous ammonia), the middle vessel is empty, | 
and the upper vessel contains weak, or spent, | 
ammonia solution. Heat is applied to the ower | 
vessel by oil or gas. The ammonia is driven off, 
carrying some water vapour with it, and passes 
through the rectifier, which is a small vertical sur- 
face condenser ; in this the water is condensed and 
flows back—a very necessary precaution, as, if it 
gets into the expansion coils, it is apt to choke the 
apparatus. The ammonia vapour flows on into the 
condenser, where, under the influence of pressure, 
and cold water circulating around the tubes, it con- 
denses into fluid ammonia. The fluid is subse- 
quently expanded in expansion coils surrounded by 
brine in the usual way, returning to the gaseous 
state, and taking up latent~ heat from the brine. 
The operation is then complete, as far as obtaining 
refrigeration is concerned. 

It now remains to get the ammonia re-absorbed by 
water, ready to be again distilled. The gas goes to 
the upper of the three vessels, which is kept as cool 
as convenient by a water jacket, and an internal 
water coil. It bubbles through the weak liquor 
and is absorbed, the lhquor growing stronger in the 
upper vessel as it grows weaker in the lower. 
When all the ammonia is driven off from the lower 
vessel the pressure in it falls, and this fact is noti- 
fied to the attendant by the ringing of an electric 
bell in connection with the pressure gauge. He 
then opens a cock, and allows the strong liquor in 
the < ee vessel to run into the empty intermediate 
vessel. He next connects the upper and lower 
vessels, and the difference of pressures forces the 
spent liquor into the upper one. A further 
manceuvre allows the strong: liquor to gravitate into 
the lower vessel, when all is ready for the cycle to 
recommence. Two machines were shown, one 
having a capacity of 3 cwt. of ice per 24 hours, and 
a second of 1 cwt. capacity. There should be an 
opening for these machines in a certain field where 
power plant is inadmissible, especially in tropical 
countries. It must, however, be always remem- 
bered that refrigerating machines require a large 
“a of water to carry off the heat. 

ere were only three brickmaking plants shown 


“CROWN” POWER MILK SEPARATOR; CARLISLE SHOW. 

















| 











Wl ccd 


Ld 





SANNA NANNIES PAN IAAANS ~ 


ESSSSSSSSSS SS SS SoS SoS ceeece cee: 


Ud: 
nth wansasseeeen 
NQREAAAARAN 
erate: - 





\N 





* 








kddddddddacccdlaaiiiéiir 
orrerrensnwen,” 





Vp 
Uy 
Sere, 


“SS 


\s 





stall- road, Leeds; Messrs. Swinney Brothers, 
Limited, Morpeth ; and Messrs. Pullan and Mann, 
Elland-road, s. The latter showed a firebrick- 
moulding machine, which we hope to illustrate 
later. Its distinguishing feature is that the mould- 
ing of the clay and the feeding of the bricks is done 
by the direct action of steam cylinders, there being 
no Saree whatever. 

h year of late a new road scarifier has been 
exhibited at the Show, and the present occasion is 
no exception. Usually the scarifier has been built 
on to a roller, without wheels of its own, a 
method of attachment which is apt to try the 
engine unduly. Messrs. Thomas Green and Son, 
Limited, Leeds, and Surrey Works, London, E.C., 
show a machine which has its own travelling wheels, 
and is towed by the roller by means of a chain. 
It is very strongly built, with heavy cast-iron sides 
and ends, and runs on three wheels, one being a 
nope, r= operated by a long handle from the 
rear e machine has a \business-like air, and 
seems well designed for the heavy work it has to 
do. While on this subject we may notice Hogg’s 
roadside trimming machine. This was shown last 
ear by Messrs. McLaren, and is catalogued as 





this year—by Messrs. Richard Scholefield, Kirk- 









ing on their stand now, although it actually | 


appears on that of Messrs. John Fowler and Co., 
Leeds, who have taken up the manufacture. The 
machine comprises a email truck or bogie, carrying 
a paring disc for ‘‘ parting” the grass which is to 
be cut away, and three shares for raising the sods, 
all these shares being capable of being lifted when 
not wanted. The machine is fixed by an eye to 
an extension of the roller axle, and is further drawn 
by a coupling-rod. Its exact path is thus defined 
by the path of the road roller, and it can be kept 
firmly up to its work. During the past year the 
machine has been in use in several districts, and 
has done excellent work. In some cases it has.pared 
at less than 5s. per mile run, against about 41. for 
hand-labour. 
Darry. 

Fortunately, there is little to report this year as 
regards dairy matters, for our space is nearly ex- 
hausted. ere is one new form of separator, 
shown by the Crown Separator, A2, Southwark 
Bridge-road, S.E., and illustrated by us above. 
The novelty lies in the bearing, for there 1s 
only one. In the centre, at the base, there is a 
fixed ‘‘dead” spindle A, and over this is a sleeve 
B which runs on five sets of balls. It will be seen 
that the ball-races are set at about an angle of 
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45 deg., so that they form both thrust and 
side bearings. The arrangement can be easily 
followed in the engraving. The lubricating arrange- 
ments are very complete. The oil drops in at the 
side, passes up the centre spindle, overflows into a 
hollow spindle, is then thrown out by centrifugal 
force, and thoroughly covers all the rotating parts. 
Finally, it escapes, and can be collected. The discs 
Cin the bowl.are of a new form. This machine runs 
very easily, and from its construction stands lower 
than most separators, so that it is easy to get at. 
The principal feature in the dairy this year is the 
extended use of pasteurisers for the treatment of milk 
before separation. As constructed by the Dairy 
Supply Company, Limited, Museum-street, London, 
this apparatus consists of a vessel, through which | 
the milk runs, surrounded by a steam jacket. As 
the steam comes into contact with the cold sur- 
face it, of course, condenses, and forms a layer | 
of water which runs down the surface, and acts as | 
& non -conductor of heat, so that it materially | 
interferes with the efficiency of the pasteuriser. | 
To overcome this a 












this purpose the Dairy Supply Com 
interchanger. This receives the hot milk after it has 
left the pasteuriser and the cold milk on its way to 
the pasteuriser, the two flowing in o 1 
tions, the heat passing from the hot milk to the 
cold, and thus being economised. 


series of rings are fastened in| show several steam 
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surface. To keep the milk in constant motion, so 
that it shall not suffer from local heating, hori- 
zontal rotating plates are used upon the stirrer in 
place of arms, which have hitherto been used. 
Experiments show that with the old style of appa- 
ratus there is a great inequality in the heat of the 
milk from the centre to the circumference. The 
horizontal stirrers prevent the milk rising except 
by passing through a narrow opening in the 
heated surface, and thus insure all the milk 
being equally heated and remaining in the pas- 
teuriser for the proper length of time. The stirrer 
is driven either by a belt or by a small engine. 
After raising milk to a temperature of about 
180 deg. in pasteurising, it has to be cooled. For 
ny use an 


posite direc- 


Messrs. R. A. Lister and Co., Ltd., eR 


pumps for elevating milk, 


the steam chamber, which divert the condensed | the valves of the steam cylinders being actuated by 


water and cause it to drip to the bottom, bringi 


ing the | steam admitted by ports controlled by the main 
hot steam into direct contact with the whole of the | piston. 
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STRAIGHTENING MACHINE. 
BLAKE AND KNOWLES STEAM PUMP WORKS, LIMITED, ENGINEERS, LONDON. 
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| CORE-WIRE STRAIGHTENING MACHINE. 


WE illustrate on this page the ‘‘ Climax” core-wire 
| straightening machine, invented wy Messrs. George de 
| Laval, Cambridge, and Charles W. Chisholm, Somer- 
| ville, Mass., and manufactured at the Blake and 
Knowles Steam Pump Works. From the general ele- 
vation and cross-section (Fig. 2) the principle of the 
machine will be understood. The folli: as showr in 
the detail (Fig. 3) are provided with registering grooves 
shaped to suit various wire gauges, and corrugated to 
firmly grip the rods passing through the rolls. ile the 
lower eit is stationary, the bearing-boxes of the upper 
roll are movable, and are acted up by the springs shown 
in the section to regulate the pressure. 

The bending device, through which the rods are 
drawn by the rolls, comprises a cylindrical guiding- 
passage in the front plate, of substantially the diameter 
of the rods to be straightened, and a surrounding bend- 
ing surface in front of the guiding-passage, but out of 
line with it, so that it will act upon the rod to one 
side of the line of force drawing the rod through the 
cylindrical guide. The bending surface converges 
toward the central passage, and forms a cam-surface, 
which surrounds the rod and — es any part which 
may be bent or out of line th the passage, and 
directs such bent part into line. As this cam or bending- 
surface surrounds the rod passing through the i ’ 
it will act equally well upon all sides. The bendin 
device is made in the form of a bushing, provided with 
a central bore having a bell-mouth, and is mounted in 
a hole in the front plate. It is held against forward 
movement by a flange, which engages the front face 
of the plate, forming a rigid abutment for resisting the 
heavy strain put upon the bushing in drawing the rod 
through. With this construction the bushing is effec- 
tively supported to resist the heavy strain put upon it, 
and may still be readily removed to allow access to the 
rolls, Tn the rear of the rolls a guide is arranged so 
that it receives the end of the rod as it comes from the 
rolls and causes it and the following parts of the rod to 
travel in a straight line. This guide is in the form of 
a cylindrical passage, the size of the rod being acted 
upon, and provided with a bell-mouth arranged in close 
proximity to the rolls, Should the wire be deflected 
out of line by the action of the rolls, it will thus be 
directed into the a part of the guide. The 
guide is made in a bushing mounted in a hole in the 
rear plate, and the locking device is so arranged that 
it may be readily removed to give access to rolls. 
A simple and convenient form of locking device is that 
shown by Figs. 4 and 5, which consists of a U-shaped 
bar, the legs of which pass through ves in the 
rear plate of the machine and through slots formed in 
the bushings, the bars being held in the grooves by a 





plate shown in section at the outer edge of the aper- 
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ture in the rear plate, where the rods leave the rolls. 
The bushing is rigidly held in place by the locking-bar, 
which mars readily removed to allow the bushing to 
be drawn out. when desired. 








700 HORSE-POWER ENGINES. 

THE problems which have had to be faced in connec- 
tion with electric traction are numerous, and not always 
easy of solution. In the matter of power generation 
for traction purposes, perhaps no topic has received 
more attention or been more provocative of discussion, 
than that of the most efficient speed of the steam- 
generating sets. For steady loads, and with the 
smaller units, the direct-connected high-speed enclosed 
engine has, in England at any rate, taken possession 
of the field. Where, however, the units are large 
(300 kilowatts and above, and, in some cases, even 
below this size), and the load varying, despite the 
many advantages of the compact high-speed sets, the 
Corliss engine has found no little favour ; and, be it 
said, some most satisfactory results have been obtained 
with this type, both with regard to economy in steam 
consumption and steadiness of running under very 
trying load conditions. It is as well that this should 
be the case, as there are a number of engineering 
establishments in the country which for many years 
have made a speciality of Corliss engines for factory 
and other driving, and which are able to make use of 
the experience thus gained in tackling the newer 
sroblems met with in electric power generation ; 
eather, their works’ equipment is specially suited for 
manufacturing heavy engines. The first application 
in this direction not unnaturally took the form of the 
standard slow-speed mill-engine, driving one or more 
higher speed dynamos by ropes or belts. It was seen, 
however, that, by direct-coupling the armature to the 
engine shaft, the transmission losses of the ropes or 
belts were obviated, with, at the same time, a great 
saving in space—both important considerations. With 
the rigid connection between engine shaft and arma- 
ture, several new conditions arose and had to be met. 
Among these were : 

The greatly-increased weight of armature placed on 
the crankshaft, necessitating stronger shaft and larger 
bearings, in addition to the deadweight of the re- 
volving parts, allowance had to be made for the mag- 
netic pull due to slight wear of bearings throwing the 
armature out of centre. 

The old mode of connection by rope or belt gave a 
flexibility which served as a relief to the engine from 
sudden strains imposed by short circuits. The rigid 
connection of armature to shaft did away with this 
desirable condition, and here again the engines had to 
be strengthened up throughout to efficiently fulfil the 
new conditions. 

In order to keep down the size of generator, the 
speed of the engine has been increased far beyond what 
was usual in mill practice, where a long stroke and 
moderate speed has been the rule. Nowadays, Corliss 
engines are running at speeds up to 120 revolutions 
per minute, giving every indication of efficient opera- 
tion—the larger engines, of course, running at lower 
speeds. This speeding-up required — by con- 
siderable modification in the old type of Corliss gear ; 
especially was this necessary owing to the varying 
character of the load, which requires often a full open- 
ing of the valves during one stroke, while a few revo- 
lutions later the mahal of steam admission may be 
almost inappreciable. 

Owing to the earlier experience of foreign engineers 
in this Reade of work, it was natural that British 
makers should look to them for data upon which to 
go; and by applying British practice and construction 
to the solution of the problems which had presented 
themselves abroad, several builders found themselves 
able to successfully meet the requirements of this new 
development in their business, and for some time past 
they have been able to hold the field against the im- 
ported Corliss engine, about which so much was heard 
a few years ago. 

Messrs. Cole, Marchent, and Morley, Limited, of 
Bradford, may be taken as a casein point. They were 
among the first firms in the country to tackle this 

roblem, as we understand that the two 800-kilowatt 
Corliss engines made by them for the City and South 
London Electric Railway Company, at Stockwell, were 
the first direct-connected Corliss sets running on a 
traction load built by a British maker. 

The results obtained with these engines have repaid 
the builders for the great care taken in their design 
and construction, and in the matter of steam consump- 
tion and steady running under exceptionally varying 
loads, and low maintenance charge, have left little to 
be desired. Other sets by the same builders on similar 
duty, both coupled and tandem horizontal and coupled 
vertical types, have proved equally satisfactory in 
operation. The firm have recently shin three sets 
of engines which present features of no little general 
‘interest, and we propose therefore to give an account 
of their leading points, together with some illustrations 
which will serve to better explain the data given. 


Figs. 1 to 3,- page 40, will” give a “good idea of 





the lay-out, whilst Figs. 4 and 5 show perspective 
views of the main frame, cylinders, and valve gear. 
These are reproduced from photographs taken in the 
shops before the engines were shipped. 

e three engines are identical. They are of the 
horizontal cross-compound coupled type, the armature 
being keyed on to the crankshaft alongside the fiy- 
wheel and between the bearings. They are designed 


|to give 475 indicated horse-power normally, and a 


maximum load of 700 indicated horse-power at 100 
revolutions per minute, with a steam pressure of 150 lb. 

r square inch, and working condensing. The cy- 
inders are 17 in. and 34 in. in diameter by 36 in. stroke, 
and both have Corliss valves fitted with the firm’s 
improved trip gear specially adapted for high speeds. 
There are several interesting features by this 
gear, among which we may note the thorough way in 
which all working parts are bone-case-hardened : a 
precaution which is too often neglected, with the result 
that rapid wear of the gear soon takes place. The 
dashpots are of the gravity vacuum type, quick and 
powerful at all periods of cut-off. The high-pressure 
cylinder is fitted with a steam jacket, through which 
the whole of the steam passes on its way to the valve 
chests. Between the two cylinders a tubular reheater 
is fitted, and supplied with steam at boiler pressure, 
thereby superheating the steam before entering the 
low-pressure cylinder ; the latter therefore is not steam- 
jacketed. 

The bed frames, as will be seen from the illustration 
Fig. 1, are of the type now generally accepted for 
horizontal engines for traction duty, every part being 
made strong to withstand the rapidly-fluctuating loads 
likely to prevail. The main governor controlling the 
trip gear on both cylinders is of the firm’s improved 
Hartnell type, constructed with case-hardened bushes 
and ball bearings, it being both sensitive and powerful; 
it is driven by Renold’s silent chain from the crank- 
shaft. In addition, a very efficient safety stop motion 
is fitted, an inertia governor on one of the rocking 
levers being arranged by a system of electrical relays 
to instantly close the stop valve should the speed get 
above a predetermined rate ; this method obviates the 
necessity of a second centrifugal governor with mecha- 
nical shut-off gear. 

The guarantee provides that the permanent speed 
variation shall not exceed 24 per cent. from the mean 
speed of 100 revolutions per minute. between no load 
and 25 per cent. overload ; the temporary, variation 
shall not exceed 4 per cent. from the mean. 

The details of the engines are in accordance with 
Messrs. Cole, Marchent, and Morley’s standard prac- 
tice, the rod ends, trip gear, and other small parts 
being taken from stock. The connecting-rods are of 
the solid-ended type, adjustment of the brasses at 
each end being by wedge and screw, there being no 
bolts or cotters to give way or come loose. The same 
design is carried ri iit through all the rod ends on the 
motion work on all engines built by this firm ; and it 
is in attention to these details almost as much as in 
the general design of an engine upon which its suc- 
cessful operation depends. 

The main bearings are 12 in. in diameter by 24 in. 
long, and are arranged to swivel slightly to allow for 
any slight bend of shaft due to the weight of armature 
and flywheel. They are lined with white metal. 

Special attention has been paid to the lubricating 
gear. The oil from the main bearings, crankpins, 
slides, and eccentrics is collected and pum by an 
independent pump back to each part. The valve- 
motion pins are lubricated by semi-solid lubricant, 
avoiding the splash of oil likely to occur with high- 
speed Corliss gear using liquid lubricant. 

It is scarcely necessary for us to say that the finish 
of these engines is entirely in keeping with the design 
throughout ; and although it has been argued that 
British manufacturers waste money in polish, yet it is 
a fact that good finish often reveals flaws which might 
otherwise have left the works undiscovered. 

These three sets were built to the order of Messrs. 
J. G. White and Co., Limited, of London, and they 
will form part of the equipment undertaken by that 
firm for the tramway sakenie at Auckland, New 
Zealand, which is in charge of the British Electric 
Traction Company, Limited. 

We are indebted to Messrs. Cole, Marchent, and 
Morley, Limited, for the photographs of these very 
interesting engines, the design and construction of 
which should help to emphasise what has often been 
pointed out in these columns: that in respect of steam- 
engine practice our manufacturers are still in the front 
rank, and fully able to meet all the demands of home 
and colonial buyers. 








UNIVERSAL DOUBLE-PLANING MACHINE. 

We illustrate on page 48 a univesral double- 
oa | machine which is being introduced by Messrs. 

. Ward and Co., of Lionel-street, Birmingham. 
Fig. 1 is a side elevation and Fig. 2 an end elevation 
of the whole machine. Figs. 3 to 6 show the detail 
by which the double cut is obtained, as well as the 
different ways in which the cutting tool may be made 
to act. When planing horizontally, the top plate 


| quo 





has a swinging motion on the pin. The tool itself is 
formed with a cutting edge, back and front, the 
end being hollow ground, as shown. The grinding is 
easily accomplished by means of a rest which is 
fixed a distance equal to half the width of the 
steel, from which the tool is made, below the centre 
of the emery wheel or grindstone. In this way both 
edges of the tool are ground at one operation. When 
the forward cut is being made, one edge is brought 
into position for making the cut, whilst on the reverse 
motion the other edge comes into play. This is effected 
by the canting of the tool. The essential feature 
of the mechanism of the tool-box is the swinging of 
the tool on a vertical and a horizontal pivot ; the hori- 
zontal pivot being used for plain surface work, and 
the vertical pivot for side cuts, angles, or under- 
cutting operations. The action is regulated at each 
end of the stroke by the feed mechanism. For 
under-cutting, Fig. 5, the top plate is fixed and the 
headstock is:‘given a side-swinging action in its 
housing, so that’ the tool can cut forward or back- 
ward. In undercutting T-slots it is not necessary 
to hold the tool out of the slot on the return stroke, 
as in ordinary machines. Angles, dovetails, grooves, 
and irregular work can be equally well done on the 
machine. Fig. 6 shows under-planing, the top plate 
being inclined to give the tool.a free action. For 
down-planing the tool must slope the opposite way, 
so that it may travel freely backwards. In order to 
insure a level surface, the two edges of the tool can 
be adjusted by means of two milled-headed screws 
on the tool-box. The operation can be carried out 
while the machine is in operation. 

As illustrating the economy effected by the arrange- 
ment, Messrs. Ward inform us that a surface which 
took 2? hours to plane on an ordinary machine was 
planed in one of these double-acting machines in 
1? hours. A saving in motive power is also effected 
on account of the additional power needed for a 

uick-acting return stroke. There is also freedom 
om shocks due to change of speed. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was almost at a 
standstill last Thursday forenoon, but the tone was 
strong. Only one lot of some 500 tons of Cleveland 
changed hands. At the afternoon session business 
improved; but the dealings were again confined to 
Cleveland, which closed 5d. per ton e4 on the day, at 
50s. 44d. per ton cash buyers. Scotch warrants were 
74d. per ton up at 55s. 44d. cash buyers. It was 
reported that 5000 tons of Cleveland hematite pig-iron 
had been sold for shipment to America. The settlement 
rices were: Scotch, 3d. ; Cleveland, 50s. 14d.; Cum- 
rland hematite iron, 60s. per ton. The market was more 
active on Friday forenoon, and the tone was strong in re- 
sponse to American advices. About 10,000 tons were 
dealt in, and the _ of Scotch showed an advance of 44d. 
per ton, while Cleveland rose 4d. per ton. In the after- 
noon about 3000 tons changed hands, and the market 
was easier. Scotch closed 24d. per ton on the day, 
and Cleveland also 24d. per ton, but the forenoon close 
was not fully maintained. The settlement quotations 
were : 55s. 104d., 50s. 9d., and 69s. 3d. per ton. A fair 
amount of business was done in the pig-iron market 
on Monday forenoon, and the tone was strong, the prices 
being influenced much by American advices. The sales 
amounted to 10,000 tons, of which one lot was Scotch. 
Cleveland was 2}d. per ton higher. than at the close on 
Friday, and Scotch was 8d. per tonup. In the afternoon 
other 10,000 tons were dealt in, and the tone was firm. 
Scotch closed 7a. per ton up on the day, and Cleveland 
4d. per ton. The settlement prices were: 56s. 44d., 
50s. 9d., and 60s. 6d. per ton. Business was on a mode- 
rate scale on Tuesday, and the tone was firm on some 
“bear” covering, Cleveland advancing 14d. per ton, 
and the sales amounting to 10,000 tons. About 6000 
tons changed hands in the afternoon, and the tone 
was a little easier, Scotch and Cleveland both aan 4d. 
per ton on the day. Fifteen hundred tons were sold for 
three months at 50s. 11d. and 51s. per ton. The ‘settle- 
ment prices were: 56s. 6d., 51s., and 60s. 3d. per ton. A 
moderate business was done this forenoon, and the tone 
was alittle easier. The sales amounted to about 10,000 
tons, and both Scotch and Cleveland fell 1d. per ton. In 
the afternoon between 6000 and 7000 tons changed hands, 
and the tone was firm on reports from the Midlands. 
Scotch closed 1d. on the day, and Cleveland 2d. per 
ton up. The settlement prices were: 3d., 50s. 9d., 
and 60s. 3d. per ton. e following are the market 
quotations for No. 1 makers’ iron: Clyde and Calder, 
68s. ; errie, 68s. 6d.; Langloan, 70s.; Summerlee 
and Coltness, 71s.—the foregoing all shipped at Glas- 
a Glengarnock (shipped at Ardrossan), 68s. 6d.; 
hotts (shipped at Leith), 70s.; Carron, (shipped 
68s. 6d. per ton. The market 
open the early part of last week, but on 
receipt of strong American advices on Thursday, and 
reports of further sales of Scotch and Middlesbrough 
pig iron, also German billets to the States, prices ad- 
vanced y, and the market continues firm. The 
bulk of the business has again been transacted in Cleve- 
land warrants, in which there has been another 
turnover, a fair amount of the buying being on behalf 
of ae who mo Pen » in ceil ea oo, a 
sumers have again t es y in the foundr 
and malleable Geperteanat.. he number of furnaces in 
blast is still 85, against 71 at this time last year. No busi- 
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ness has been reported in West Coast warrants, and the 
quotations may nominally be taken at 60s. to 60s. 3d. Png 
ton ; and Scotch hematite iron is quoted at 61s. 6d. to 62s. 
rton. The stock of pig iron in Messrs. Connal and 
‘o.’s public warrant stores stood last night at 50,334 tons, 
as compared with 51,304 tons yesterday week, thus show- 
ing a reduction amounting for the week to 30 tons. 


Cast-Iron Pipes.—Makers of cast-iron pipes in this dis- 
trict for the rete | of motor and gas have raised their 
prices by 1s. to 2s. 6d. per ton, according to size, in con- 
sequence of the advance in the price of raw pig iron. 

Finished Iron and epee 3 are looking a little 
more lively in respect of both of these commodities. An 
order for 3000 tons of steel billets has just been placed in 
this district for shipment to America, and some fair 
orders are confidently looked forward to. Makers of 
malleable iron are reported to have booked a fair amount 
of orders within the past few days. Their prices are 
keeping firm. At the recent advance, which’ continues 
very firm, the steel for the steelmakers looks very satis- 
factory. The home demand is improving, and recent 
shipbuilding orders have resulted in a considerable number 
of inquiries, which may ultimately be a locally. 
Meanwhile, the United States and Canada continue to 
be large buyers of the finished commodities, equally with 
the unfinished, and they fully absorb the surplus turnout 
of the local steelworks. 


Sulphate of Ammonia.—The latest shipments reported 
put down the quantity sent abroad for one week at 2164 
tons, making the total to date to amount to 83,769 tons, 
or 11,329 tons more than for the corresponding period of 
last year. The market for ‘sulphate of ammonia is easier 
this week, the price being from 12J. 7s. 6d. to 12/. 10s. per 
ton for prompt delivery. The past week’s shipments at 
Leith amounted to 197 tons. 


New Shipbuilding Orders.—The Ardrossan Dry Dock 
and Shipbuilding Company, Limited, have just booked 
orders for four high-class coasting steamers. Three of the 
vessels will be built for English firms, and one for a Scotch 
firm.—It is expected that Messrs. geo Thompson and 
Co., of Aberdeen and London, will place the order for 
the two ships which they intend adding to their fleet on 
the Clyde, as they are to be so big that no yard in Aber- 
deen can take them in. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Tramway Finances.—The accounts of the Shef- 
field Corporation Tramways for the year ending March 25 
last have been published. The income from electric trac- 
tion amounts to 175,575/., and the expenditure has been 
106,299/., leaving a gross profit of 69,275/., and after de- 
ductions are made for interest charges and sinking-fund 
charges there remains a net profit of 32,6107. In the view of 
the ~ accountant, however, it is necessary there should 
be a depreciation fund, and after making provision for 
such a fund to the extent of roughly 25,000/., he gives 
the net profit as 76187. The Tramways Committee have, 
however, by a large majority decided that a depreciation 
fund is unnecessary, in view of the fact that the undertakin 
has been efficiently maintained and repaired, that al 
renewals have been paid for out of revenue during the past 
year, and that they intend in the future to pay for main- 
tenance, repairs and up-keep out of revenue, and for 
renewals out of accumulated surplus. On March 25 last 
the accumulated surplus amounted to 78,787/. The 
number of passengers carried during the year has been 
49,176,631, as compared with 34,370,763 for the preceding 
twelve months, showing an increase of 14,805,868. 


Tron and Steel.—Messrs. Davy Brothers, Limited, of 
Sheffield, have just received an order from the Japanese 
Government for a complete armour-plate mill, similar to 
the one recently supplied to the order of Messrs. Arm- 
strong, Whitworth, and Co., of Manchester. The plant 
includes a 48-in. armour-plate mill, to be driven by a 
three-cylinder reversing engine, developing 12,000 horse- 
power when the rolls are making 25 revolutions ad 
minute. They are also engaged on a 120-ton tilting fur- 
nace, and several installations of boilers for electrical 
works. The departments of trade having to do with the 
manufacture of railway material are quiet, but a strong 
hope is entertained that when the balance-sheets of the 
railway companies for the past half-year come to be made 
UP, the companies will find themselves in a position to be 
able to order more freely of all kinds of stores than they 
have been able to do of ined Some very fair orders have 
recently come to the city for railway material for India, 
and also from South Africa. 


South Yorkshire Coal Trade.—There is no change in 
the coal trade of the district, business continuing at about 
the same level. An improvement in the demand for 
manufacturing coal is looked for shortly, in consequence of 
the Government orders having reached the large works 
in the east end of the. city. ilway companies are 
drawing heavy supplies ; but the shipping trade is dis- 
appointing. Prices generally show no change; but in 
the open market there is little disposition on the part of 
owners to do business under 9s, to 9s. 3d. per ton, not- 
withstanding that contracts have been accepted at 

s. Id. per ton. For house coal the demand is fair, con- 
sidering the season, and the southern markets are taking 
satisfactory ton . Prices are maintained by limiting 
the output. Best silkstones still make up to 138. 6d. per 
ton, and best Barnsley house 11s. 6d. to 12s. 6d. per ton. 
It is difficult to ascertain the exact position in regard to 
gas coal. Many of the collieries have still large quantities 
to sell, and it is considered probable that there will be 
some cutting for large contracts. There is no secret that 
the prices now in force show a reduction ranging from 1s. 
to 1s. 6d. per ton on last year’s rates, but in some quarters | 





it is reported that much larger concessions will be made 
to secure business. Coke is in brisk demand, and rates 
remain firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


was well attended, and the tone was more cheerful than 
for some time past. Enquiries were numerous and quota- 
tions for all kinds of pig iron were raised. The amount 
of business actuall ine, however, was only small, the 
reason being that there was practically no Cleveland iron 
obtainable for early delivery. Sellers were very firm in 
their quotations, and were in no hurry to book new orders, 
believing that they are not likely to suffer by waiting 
awhile. One of the most satisfactory features of the market 
was the fact that the same rates were named for 
forward as for early delivery. No. 3 g.m.b. Cleveland 
pig sold at 51s. f.o.b.; and that was the general 
market quotation, though some buyers endeavoured 
to do business at 50s. 9d. No. 1 Cleveland pig was 53s. ; 
No. 4 foundry, 50s. 3d. ; grey forge, 49s. 6d. ; mottled, 
49s.; and white, 48s. 6d. Forge iron was said to be fairly 
plentiful, the furnaces having produced more of that 

uality since they were stop: or the Coronation holi- 

ays. East Coast hematite pig was at length advanced a 
little owing to buying for the United States, but prices 
were still below what they should be, for at present 
cost of production it is difficult to understand how they 
can possibly be remunerative to producers. Mixed num- 
bers were 57s.; No. 1, 57s. 6d.; and No. 4 forge, 54s. 6d. 
—all for early delivery. Business was done at the fore- 
going a and sellers were not disposed to enter- 
tain offers at less. Spanish ore was steady and firm, 
rubio being 15s. 9d. ex-ship Tees, and freights Bilbao to 
Middlesbrough were fixed at 5s. 14d. To-day there was 
practically no alteration in the market. 


Blastfurnacemen’s Wages.—The average net selling 
price of No. 3 g.m.b. Cleveland pig iron for the three 
months ending June 30 last has been certified at 45s. 8.31d. 

r ton, and in accordance with sliding-scale arrangements 

lastfurnacemen’s wages are raised by 2 per cent., ringing 
them from 15 to 17 per cent. above the standard. The 
ascertained price for the first quarter of the year was 
44s, 0.13d. This is the first advance in wages since the 
last quarter of 1900. 


Manufactured Iron and Steel.—Quietness still prevails 
in most branches of the manufactured iron and steel 
trades, and prospects are hy no means encouraging. The 
only a is the rail trade, in which there is not only 
considerable activity, but new orders continue to be 

laced. Demand for shipbuilding material is very quiet. 

ommon iron bars are 6/. 5s. ; iron ship-plates and ship- 
angles, each 6. 2s. 6d. ; steel ship-plates, 5/. 15s. ; steel 
ship-angles, 5/. 12s. 6d. ; and heavy steel rails, 5/. 10s.— 
all less 24 per cent., except rails, which are net at works. 


Coal and Coke.—Coal prices show little change. Coke 
continues in good demand, and average blast-furnace 
kinds are fully 15s. 3d. delivered here. 


Trade Statistics.—This evening the Middlesbrough 
Chamber of Commerce issued their quarterly returns, 
which reveal that, at the end of last month, of the 86 
blast-furnaces built in the port of Middlesbrough, 52 
were in blast, and produced 470,000 tons of pig iron. 
During the ——a period a year ago the output 
of 56 furnaces reached 480,000 tons. ¢ quarter’s make 
was 290,000 tons of Cleveland pig, and 180,000 tons of 
hematite, spiegel, and basic iron. The output of the 
second three months of last year was made up of 290,000 
tons of Cleveland iron, and 190,000 tons of hematite, &c. 
Imports of iron ore into Middlesbrough during the past 
quarter reached 338,000 tons, against 231,227 tons for the 
previous three months, and 232,160 tons for the second 
quarter of last year. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has continued firm, the best de- 
scriptions making 15s. 9d. to 16s. 3d. ag? ton, while 
secondary qualities have brought 15s. to 15s. 6d. per ton. 
House coal has shown scarcely any change ; No. 3 Rhondda 
large has make 14s. per ton. Quotations for coke are also 
generally unaltered ; foundry qualities have made 18s. 6d. 
to 21s. per ton, and furnace ditto, 16s. 6d. to 17s. 6d. per 
ton. As regards iron ore, rubio has made 14s. to 14s. 3d. 
per ton, while Tafna has been quoted at 15s, to 15s. 3d. 
per ton. 


Welsh Cval for Ireland.—The directors of the Midland 
Great Western Railway of Ireland have placed an order 
with the Ebbw Vale Steel, Iron, and Coal yaar mr 
Limited, for the supply over twelve months of 50,0 
tons of best Monmouthshire large coal. The price 
obtained by the contractors is 13s. 6d. per ton. A clause 
in the contract stipulates that the coal is to be shipped at 
Newport. 

Glyncorrwg.—At Glyncorrwg a 9-ft. seam of steam 
coal has been discovered at a depth of 420 ft. 
Sinking operations were commenced in January, 1900, 
and the work has been going on continuously ever since. 
The coal struck is said to be of excellent quality. The 
sinking was carried out by Messrs. Piggott, of Cardiff. 
Rhymney Iron Company, Limited.—Sir H. Tyler pre- 
sided at the annual meeting of this company in London on 
Thursday, the 3rd inst. He observed that, although they 
had not the advantage of the boom of previous years, 
they were able to pay 5 per cent. for the year, to raise 





the reserve fund for new pits to 100,000/., and to carry 
forward nearly 40007. Last year good prices had been 


The Cleveland Iron Trade. — Yesterday the market | g,, 


realised ; and, although their house-coal pits had been 
closed for ten months, they had suffered no — having 
been compensated from the funds of the owners 
Union. The report was adopted. 

The Swansea Valley.—The output of tin plates in this 
district has been considerably curtailed ; this is expected 
to materially strengthen the market. The Mannesmann 
Company has been much pressed with orders for tubes. 


me large consignments of pig have arrived for local 
steel producers. 


Prrsonat.—The firm of Beyer, Peacock, and Co., 
inform us that for the oes 3 of carrying. out the sale 
of the undertaking of the old company to the new com- 
pany, a formed, the old company has gone into 
voluntary liquidation, and the new company is now 
rn na under the title of Beyer, Peacock, and Co. 








), Limited. They also state that the business will be 
carried on by the new company with the co-operation 
and assistance of the staff of the old company. 





Tue Paciric CaBie.—The section of the Pacific cable 
from Australia to the Fiji Islands is now in working order, 
and the whole line is expected to be completed by Novem- 
ber. The Colonia, which claims to be the largest cable- 
laying steamer in the world, will lay the cable from 
Fanning, a small island 1000 miles south of Honolulu, to 
Bamfield Creek, British Columbia. The Colonia will take 
about 3500 miles of cable on board, and will pay the whole 
out by the close of October. The Anglia will deal with 
the last section of the cable from Fanning to Fiji.. The 
cost of the entire cable from the Canadian coast to Aus- 
tralia is estimated at 2,200,000/, The cable is a heavy one, 
with a large copper conductor to secure the speedy trans- 
mission of cablegrams. 





A PIONEER OF RatLway ConstrucTION IN INDIA.— 
Mr. W. F. Faviell, M. Inst. C.E., who died on Thursday, 
the 3rd inst., at ——e Wells, was the contractor 
who, in conjunction with his partner, Mr. Fowler, con- 
structed the first railway in India. ‘This was the line 
from Bombay up the Ghats towards Poona, the first 

rtion of which, to Tanna, was opened in November, 
853. Ten years afterwards Mr. Faviell vg oe making the 
line between Colombo and Kandy, which he finished four 
years later. His last contract was in South Africa in 
1877, where he undertook to extend the Port Elizabeth 
Railway, then only 67 miles long, into the interior in the 
direction of Cradock and of Graaf Reinet. Mr. Faviell 
came of a family of Yorkshire contractors, and gained 
his earlier experience in the West Riding and on the 
Essex part of the Great Eastern Railway. 


Our Locomotive Exports.—The exports of locomo- 
tives from the United Kingdom were upon a considerable 
scale in June, but were still below the level attained in 
June, 1901, the value of last month’s shipments having 
been 185,667/., as compared with 230,122/. in June, 1901, 
and 54,8917. in June. 1900, The value of the engines 
— to Australasia in June was 59,356/., as compared 
with 55,293/. in June, 1901, and 5545/. in June, 1900. We 
also exported engines to British India in June to the value 
of 50,256/., as a with 65,0742. in June, 1901, and 
16,4062. in June, 1900. The te value of the loco- 
motives exported to June 30 of this year was i | 

1, an 





compared with 843,543/. in the first half of 
773,043/. in the first half of 1900. The following were the 
eer a a 

sei | 1902, | 1901. 1900, 

£ & £ 

British South Africa 151,262 89,245 62,811 
British India . 370,270 235,596 271,817 
Australasia .. 187,527 111,714 90,893 


| 
It will be observed that our locomotive exports have 
roceeded in a satisfactory fashion thus far this half-year, 
But that they experienced a certain check in June. 








Tue Society or Arts.—The Council have awarded 
the Society’s Silver Medal for the following papers read 
before the Society during the session 1901-2: At the ordi- 
nary meetings: Mr. J. Gordon Parker, Ph.D., for his 

per on ‘‘ Leather for Bookbinding;” Mr. Herbert Stone, 
or his paper on ‘‘ The Identification of Wood, and its Ar- 

lication to Scientific and Commmercial Purposes ;” Pro- 
essor George Forbes, F.R.S., for his Mp “2 on “ Ran 
Finders ;” Professor Roberts Beaumont, M.I. Mech. i 
for his r on ‘‘ Recent Inventions in Weaving Machi- 
nery ;” Mr. E. Price-Edwards, for his paper on ‘Sound 
Signals ;” Mr. J. Clifton Robinson, Assoc. Inst. C.E., 
M.IL.E.E., for his Pe r on ‘‘ Electric Traction: London’s 
Tubes, Trams, an eaten 3’ Major-General Sir John F. 
Crease K.C.B., for his paper on ‘* Ceuta and Gibraltar ;” 
Mr. Edward T. Scammell, for his paper on ‘‘ The Timber 
Resources of the Australian Commonwealth ;’ Mr. H. 
Warrington neigh for his Low ag on ‘‘ Boats and Boat- 
building in the Malay Peninsula.” In the Indian Section : 
Professor Wyndham R. Dunstan, F.R.S., for his paper 
on “The Coal Resources of India ;” Mr. Thomas Wil- 
liam Holderness, C.S.1., for his paper on ‘The Indian 
Famine of 1899, and the Measures Taken to Meet 
it;’ Mr. Thomas Jewell Bennett, for his paper on 
“The Past and Present Connection. of England with 
the Persian Gulf.” In the Colonial Section: Com- 
mander B. Whitehouse, R.N., for his Paper et 
the Victoria Nyanza by the Uganda ilway ;” 
Mr. W. T. Preston, for his paper on ‘‘The French- 
Canadian Relationship to the Crown.” In the Applied 
Art Section: Mr. Halsey Ricardo, for his paper on ‘‘ The 
Architect’s Use of Enamelled Tiles ;’ Reverend Henry 
Thurston, 8.J., for his paper on “The History of the 
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ELECTRIC MINE-DRAINING PLANT 
CONSTRUCTED BY MESSRS. ILANIEL 


(For 
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ELECTRIC CURRENT-GENERATING INSTALLATION. 


DiaAMETER OF HiGH-PRESSURE CYLINDER ea .670 M. (26% In.) 

DiaMETER OF Low-PRESSURE CYLINDER ae 1.075 M. (42} In.) 

STROKE ... bd se in aie 1.200 M. (47} Iv.) 

Sreep : Revo.urions PER MINUTE ... ee 94 

Power OF ENGINE = Vie Si 900 to 1000 H.-P. 

Turee-Fuase 750-Kitowatt 2000-Vott DyNAMO, SUPPLYING CURRENT 
to A 650-Horse-PowrerR UnpEerGRouND Pump Moror, Lirtine 
5.5 Custc Merres (1210 Gations) per Minute acarinst A HEAD 


or 450 Merres (1476 Fv.), 


CurreNT-GENERATI 
































Fig. I. 
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NTAT THE DUSSELDORF EXHIBITION. 


NIEL [yp LUEG, DUSSELDORF-GRAFENBERG. 


Descriptig , see Page 57.) 
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THE PORT OF LONDON. 

Just two years ago a Royal Commissiun was 
appointed to inquire into the administration of the 
Port of London. As there has not existed for 
many years any such administration, the Com- 
missioners were set an impossible task ; but 
they have issued a publication which, as a report 
upon the non-administration of the Port of 
London, is an instructive document. How not 
to do it is writ large upon the history of the 
Port for the last forty years. Few of the 
capitals of the world have as great geographical 
advantages as London. Within an easy distance 
of the sea; situated on a river that seems to include 
all the natural advantages which the merchant and 
navigator can desire ; in the midst of a thickly- 
populated district ; on the high road between two 
hemispheres, on which it forms the natural stop- 
ping-place—with all these and many other advan- 
tages—the wonder is that London should not only 
be still the first port in the Empire, but that she 
should not possess a still greater share of the total 
commerce between the two Continents. 

That she does not do so appears to be chiefly due 
to over-confidence—the first cause of British defeats 
from time immemorial. We have been content to 
let things go on, as if there were no rival to consider. 
At the beginning of the century just closed, London 
was the first capital to be supplied with modern 
docks, and the original structures have since been 
added to ina liberal manner. The river itself is 
admirably suited for shipping and discharging cargo 
from vessels of even large size, whilst the tidal 
flow—vigorous, yet not excessive—enables mer- 
chandise to be transported in smaller craft at small 
cost. All these advantages have, however, largely 
been neutralised by non-administration, or by 
hampering measures which may have had their 
origin in efforts towards the general welfare, but 
which have been allowed to remain, long after the 


1 | need for them has passed away, owing to lethargy 


and the British reverence for vested interests. 

The evidence taken before the Royal Commission 
will tell of all these things in the incontrovertible 
language of facts. The Commissioners’ report 
itself, just issued, is a voluminous publication, and 
one of the most ably framed that we have seen for 
some time. It is signed without reservation by all 
the Commissioners, who certainly deserve well of 
their country for the admirable manner in which 
their labours have been carried out. Lord Revel- 
stoke was the chairman of the Commission, the 
other members being the Hon. Alfred Lyttleton, 
M.P., Sir Robert Giffen, Sir John Wolfe Barry, 
Admiral Sir John Hay, Mr. John Ellis, M.P., and 
the Hon. William Peel, M.P. Mr. B. H. Holland 
was secretary to the Commission. 


| The reference was of a comprehensive nature. 
|The Commission was instructed to inquire into the 
| present administration of the Port of London and 
| the water approaches thereto ; the adequacy of the 
| accommodation provided for vessels, and the load- 
/ing and unloading thereof ; the system of charge 
| for such accommodation, and the arrangements for 
| warehousing dutiable goods. It had also to re 
whether any change or improvement in regan to 
any of the above matters is necessary for the pro- 
motion of the trade at the Port and the public 
interest. The answer to the latter sentence is an 
undoubted affirmative ; indeed, if: London proposes 
to maintain her share of the ever-increasing com- 
merce of the world, the administration of the Port 
must be put upon a very different footing. 

Hitherto little has been done for the. river 
since it.was embanked in the early days of 
our history, beyond some desultory dredging— 
quite insufficient to keep open a channel such 
as modern ocean-going vessels need. In 1896 the 
Lower Thames Navigation Commission reported in 
favour of extensive dredging operations being under- 
taken, so that large steamers of deep draught might 
not be delayed in the manner they are at present ; 
but the Thames Conservancy, upon whom the duty 
depends, have done practically nothing. The report 
of the present Commission comments on this dere- 
liction of duty in stringent terms ; but the Conser- 
vators (so-called) excuse their failure to carry out 
their plain duty on the score of poverty. They 
have not, they say, money for the work ; and when 
asked why they did not apply to Parliament for 

wers to raise the money, they say that it would 
ets been no good, as they were sure the powers 
would not have been granted. It is time that a 
public body that could make such an excuse as this 
—especially with the report of the 1896 Commission 
in their hands—-should cease to exist ; and we are 
glad to see that the present Commission advise that 
the Thames Conservancy should be swept away. 

When the administration of the river was taken 
from the Corporation, and handed over to the newly- 
created body of Conservators, it was thought a new 
era of efficiency and good management was about to 
dawn, and that the abuses which had grown up 
under the ‘‘ corrupt old Corporation” would soon 
become matters only of history. The germ of 
decay was, however, in the generation of the scheme. 
In place of boldly cutting out abuses, and buying 
up interests that stood in the way of advance- 
ment, a compromising policy was followed, by which 
it was nepal to avoid the unpleasant necessity of 

ying money down, and yet not offend powerful 

odies and individuals, The privileges held by the 
Watermen’s Company formed a case in point. 
There is no doubt that in early days, when all 
domestic organisation was less perfect, and 
anything corresponding to our modern police 
did not exist, that the Watermen’s Company 
did good work by means of the power 
they possessed of preventing unlicensed persons 
from working for hire on the river. Any re- 
striction such as this is necessarily in restraint 
of trade, but the disadvantage was more than 
counterbalanced by the greater safety and order it 
insured. The privileges accorded to those who 
have been ‘‘apprenticed to the river,” and have 
taken up their freedom, have been r ised by 
the laws of the country, and vested interests of the 
men should be duly recognised ; but that does not 
mean that archaic restrictions to freedom of trade, 
once established, should last for ever. In a great 
national question, like that of the prosperity of the 
Port of London, individual interests must give way 
to the need for efficiency ; but the State must none 
the less be honest and keep its bargain, and where 
privilege has been granted, consideration should be 
paid when it is withdrawn. It was the effort to 
shirk this issue which wrecked the scheme of 1857, 
and has been the chief cause of the impotency of 
the Thames Conservancy. It is to be nw 4 no 
similar half-policy will be followed when the new 
scheme is formed. 

The modern tendency of domestic administration 
is generally towards decentralisation, and we are 
constantly hearing its virtues extolled from various 
quarters. The scheme the present report advises 
is, however, one for more strongly-defined cen- 
tralisation, the powers of various bodies being 
merged in one corporation. It is pro that a 
port authority should be formed, and should consist 
of about 40 persons. These would be partly 
nominated and partly elected. The following is 
the suggested distribution of nominated members : 
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50 
Members. 
By the London County Council 11 
» City Corporation 3 
oe eee: 5 ce 1 
i Board of Trade 1 
ma Trinity House ie 1 
is Kent County Council 1 
i Essex County Council isa sé 1 
London Chamber of Commerce ... 2 


” 


oc Governors of the Bank of England 
from among persons belonging to the 
mercantile community of London 


The elected members are to be returned by the 
following voters : 
_ Members. 
By the over-sea (or ocean) trading ship- 
owners... ° 


By the short-sea trading shipowners ae 
wharfingers and owners of private 


warehouses on the river... ‘a Bs 

By owners of lighters, barges, and river 

craft, including river passenger steamers 

By railway companies connecting with 
the docks oy is ni Bee 2 

Probably exception will be taken to the large 
number of members suggested to be put upon the 
proposed Commission, and doubtless forty persons 
are too many to undertake collectively the details 
of administrative functions. It is desirable, how- 
ever, that the various interests involved should be 
represented ; and no doubt the new Corporation 
would follow the now usual procedure, and work 
chiefly by means of special committees. 

It may be wondered what special interest the 
Bank of England has in the Port, and on this point 
the report gives a very sensible explanation. The 
Commissioners say that in departing somewhat, in 
this last suggestion, from the precedent of other 
great British ports in respect of the constitution 
recommended, they have kept before them the fact 
that London differs in its enormous population and 
the magnitude of each class of the interests affected. 
In Live 1 a distinguished merchant or ship- 
owner ee throughout the whole community. 
In London sucha man is often neither a member of 
the London County Council nor of the City Corpo- 
ration, and, in the vast aggregate of individuals 
gathered there, his capacity is known only among a 
section. He may, therefore, be unwilling to submit 
himself to election. If the obstacle of election be 
removed, the interests of the commercial world 
will be sufficient to secure the co-operation of men 
of high business capacity in the service of this most 
difficult work of administration. There is no doubt 
that many men of high position, who would not 
descend to manceuvres so necessary to secure 
election at the hands of the people, would be proud 
to be nominated to a seat on the new board by the 
Governors of the Bank of England. 

In considering this matter, we cannot help re- 
gretting that the whole business could not be 
handed over to the London County Council, which 
body should be the natural heirs to the privileges 
of the old City Corporation, but with the extended 
area of jurisdiction due to the modern growth of 
the Metropolis. On the theory that the more 
authority given to a local parliament the more 
dignity it acquires, one might hope that the most 
intelligent and responsible class of citizens would 
offer themselves as candidates for election, and for 
that reason one might hope that all administration 
of local interests might entrusted to a locally- 
elected body. Unfortunately, experience has shown 
that popular election is not the perfect instrument 
of choice that it was at one time thought to be, and 
that unscrupulous persons too easily turn it to 
political ends which will serve their own personal 
interests. 

The report suggests that the authority to be 
created should take over the port duties of the 
Thames Conservancy, the Trinity House, and the 
Watermen’s Company, the division of the functions 
of these bodies being ccntrary to the interests of 
shipping. They recommend that all the powers and 
property of the Thames Conservancy in connection 
with the river below Teddington should be vested 
in the new authority; that the powers of the 
Trinity House, so far as they relate to the area of 
the Port of London, should also be transferred; and 
that all the powers of the Watermen’s Company 
connected with the licensing and control of water- 
men and lightermen, and the regulation of lighters 
and other craft, should be transferred to the new 
authority. They also recommend that all the 

wers and property of the London and India, 
eamnae Commercial, and Millwall Dock Companies 


2 
3 
2 
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the actual transfer of the docks should be com- 
pleted by as early a date as possible. 

A considerable section of the report is occupied 
by the discussion of the position of the various dock 
companies and the claims of the wharfingers and 
barge-owners. Special privileges granted as con- 
cessions under pressure are, sooner or later, sure to 
be a source of trouble, and this applies with special 
force to the ‘‘free- water” regulations with 
which the dock companies were forced to agree. 
When the docks were pro , the barge-owners 
raised an outcry that their vested interests were 
attacked ; and in order to meet this objection the 
dock companies agreed to submit to a clause in their 
Act whick allowed the barges to enter their gates 
without charge. It might be said that this is only 
a reasonable condition, and that there is no more 
reason why a barge should pay for admission than 
a horse and cart; and, further, that the ship, 
having paid for the use of the dock, should be at 
liberty to receive or discharge cargo. This would 
be a very good argument if the dock company 
charged a sufficient sum to the ship simply for the 
use of the dock; but, as a matter of fact, the 
companies derive a very large part of their revenue 
from handling the goods after they leave the ship. 
As this is lost to them when cargo is transferred 
from ships to barges and taken direct to ware- 
houses elsewhere, the dock companies not un- 
naturally complain ; and they attribute their un- 
satisfactory financial position to this cause. 

The case is a somewhat complex one. What the 
dock companies really ask for is a measure of pro- 
tection. They wish to rule the outside wharfingers 
out of competition with their own warehouses. The 
reasonable course would be for a sufficient charge 
to be made to the ship for the use of the dock, and 
let the dock warehouses compete with the wharf 
warehouses. However, reasonable courses cannot 
always be followed ; and if the dock companies, like 
the water companies, are to be swallowed by a 
public authority, the controversy between the 
docks and the wharfingers will soon possess only an 
academic interest. 

It is proposed that the new authority should 
include the warehouses in the purchase of the 
docks. They think, however, that in the peculiar 
circumstances of the Port of London, and in view 
of the division of trade between the docks and the 
riverside traders, it may be-found to be inexpedient 
that the new authority should carry on permanently 
the business of warehousing. They are of opinion, 
therefore, that the authority, after taking over the 
warehouses, should, subject to certain conditions, 
sell or lease such of them as would not be usefully 
employed in the enlargement of the quays or transit 
sheds. If, however, it is found impossible to do 
this without great loss, the authority should be 
allowed to retain the warehouses. 

The proposal as to the way in which money is to 
be raised for the purposes in view is somewhat vague. 
It is estimated that there should be expended, 
within ten years, upon permanent improvements of 
the river channels 2,500,000/., and the sums to be 
expended upon improving the present docks and 
constructing new ones should be 4,500,000]. The 
revenues of the Thames Conservancy and the dock 
companies, which the new authority will take over, 
will not be more than sufficient to meet existing 
pu s. If the authority is to undertake the 
whole of the works recommended, they should have 
additional revenue to meet the debt charges in 
respect of 7,000,000. This charge, however, should 
be confined to the provision of improvements 
strictly necessary, and it is pro that the 
capital sum needful for the deepening, widening, 
and improving of the river channels (now estimated 
at 2,500,000/.) should be provided by the London 
County Council and the City Corporation, in pro- 
portions to be on, or, if the assent of both be 
not forthcoming, then by one of these bodies, by 


way of subvention, spread over 10 years. The port | © 


authority should, in the first instance, and before 
commencing the works to be executed by this 
capital sum, obtain the approval of the authorities 
or authority contributing to the subvention to the 
works thus proposed to be carried out. In case of 
a difference of opinion as to their nature or 
extent, the question should be submitted to the 
decision of the Board of Trade. In addition to 
this capital assistance, the Commissioners recom- 
mend that the London County Council and the City 
ration should guarantee the interest on the 
to be created by the port authority. 


is full of interesting points we have not been able 
to touch, but upon which we shall have occasion 
to comment on another occasion. 








THE ROTARY KILN FOR CEMENT. 
BURNING. 

We had the opportunity last week of inspecting, 
at the works of the Wouldham Cement Company, 
Grays, Essex, the system of burning cement in 
rotary kilns, which, invented by Mr. F. Ransome, 
in 1885, and improved later by Mr. Wilfrid Stokes, 
was finally rendered a commercially successful 
process at the Atlas Works, Northampton, Penn- 
sylvania, by the joint efforts of Messrs. Hurry and 
Seaman, the former an English and: the latter an 
American engineer.* In the ordinary methods of 
making cement, as practised in the Thames and 
Medway districts, the raw materials consist of chalk 
and clay, which are ground together with water, so 
as to form aslurry. This slurry is then pumped into 
a drying chamber situated between the {ciln and the 
uptake. The waste gases from the kiln passing 
over the slurry evaporate the water, and par- 
tially clinker the material on its upper surface. 
This dried clinker on opening a kiln is easily 
broken up, and is then thrown into the kiln for 
burning, together with the coke used as fuel. The 

rocess takes about a week, and the clinker 

nally obtained has always to be picked over by 
experienced workmen for the removal of under- 
burnt lumps. These under-burnt lumps are replaced 
in the kiln to be reburnt, whilst the rest of the 
clinker is forwarded to the ball and tube mills, 
which reduce it to a fine powder, ready, after suit- 
able aeration, for use. As will be readily under- 
stood, this method of making cement involves a 
large amount of labour. The kilns cannot be either 
charged or emptied by machinery, and the clinker 
is obtained in such large lumps that, until it has 
passed through a crusher, it is also not very suitable 
for handling by automatic machinery. Moreover, 
the process of burning is not continuous, and there 
must therefore be a considerable loss of heat, whilst 
the fuel required, being coke, is not only dearer than 
coal, but is also subject to considerable fluctuations 
in price. In the rotary kilns these conditions are 
changed. Each of these kilns consists of a steel 
tube inclined to the horizontal at about 1 in 10, 
and lined with firebrick. Provision is also made 
for maintaining the tube in constant slow rotation. 
The slurry is fed in at the upper end, and the fuel 
blown in at the lower. The slurry is first dried by 
the hot gases, and then travels slowly down the 
tube, reaching the hottest part of the furnace, 
where it is converted into clinker, and finally 
escapes, at the lower end, into a smaller cooling 
tube, which is also lined with firebrick, and rotates 
at a somewhat higher speed than the furnace tube. 
Through this cooling tube is drawn the main air 
supply to the furnace, so that a fair proportion of 
the heat in the clinker at its discharge from the 
furnace is ‘‘ regenerated.” From this first cooling 
tube the still hot clinker falls through a set of 
water-cooled rolls, which break up any large frag- 
ments, into a second cooling tube, that at its lower 
end delivers the material cold enough to handle with 
impunity. The crushing rolls between the two 
cylinders have a very light duty to perform, since 
the large masses they break up are merely loose 
agglomerations of small clinkers. It should further 
be stated that the clinker, as finally delivered, is 
slightly moist, an addition of water being made 
with a view to hydrating any free lime left in the 
cement. In ordinary practice this hydration is per- 
formed by storing the cement, after grinding, for a 
few weeks, turning it over at frequent intervals, 
so as to thoroughly aerate it; but it is claimed that 
by moistening the clinkers before grinding in the 
way described, there is no need for this somewhat 
expensive operation of aerating the cement prior 





use. 
All the earlier attempts to construct satis- 
factory rotary kilns resulted in failure. The great 
dificulty was to obtain a satisfactory lining for the 
furnace. Ordinary fire-bricks, being highly silicious, 
/united with the highly basic clinker to form 4 
fusible slag, and the lining was thus soon de- 
| stroyed. esia bricks were too expensive, 
whilst some of bauxite, tried by Mr. Wilfred Stokes, 
| proved weak and friable. Another difficulty also 





* For a full description of the results obtained at these 
| works, see ead by Messrs. Stanger and Blount, read 
'before the Institution of Civil Engineers, February 26, 


should be vested in the new authority, and that; The report occupies in all nearly 200 pages, and 1991, 
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arose in the matter of fuel. With producer gas it 
proved difficult to obtain the requisite temperature 
in the absence of a regenerator, whilst petroleum, 
though successfully used in the States, was much 
too expensive to be thought of in this country. 
Both difficulties were overcome by Messrs. mie 
and Seaman. Over a lining of ordinary firebric 
they formed a protective coating of the clinker 
itself. To this end they covered the firebrick lining 
with a layer of salt, and after raising the tempera- 
ture of the furnace to the clinkering point, admitted 
acharge of clinker. This reacted with the salt and 
silica of the firebrick, a glass being formed which 
welded the clinker and trick together, and the 
former was then well beaten into place. In this way 
it has been found that firebrick lining will last for 
years, though it is necessary to repair the clinker 
coating from day to day. This, it appears, necessi- 
tates a loss of about one hour in twenty-four. For 
fuel Messrs. Hurry and Seaman have employed 
finely-powdered coal, which is blown into the fur- 
nace by a jet of air issuing under a pressure of 
60 Ib. per square inch. 

At the Wouldham Works there are 32 of the old 
type kilns, and six of the new rotary kilns. The 
latter are 75 ft. long by 5 ft. in diameter, and the 
time taken for the raw material to pass through the 
furnace and issue as thoroughly burnt clinker at 
the other end is but 2} hours. The full capacity of 
the plant is said to be 2500 tons per day. The 
works proper are erected on freehold land, 21 acres 
in extent, and have a river frontage. The chalk is 
secured from quarries covering about 118 acres, 
(held on a 50 years lease), and which are connected 
by a short private railway with the works. The 
clay is obtained from the Medway, being trans- 
ferred across the Thames by barges. On arrival at 
the works the chalk is delivered into a first-wash 
mill, where any flints are washed out. From this 
it passes to two roughing mills, where the charge 
of clay is added. The screens from these rough- 
ing mills are }in. wide, and communicate with 
two seconding mills, where the mixing is com- 
pleted. The discharge from these mills is lifted 
by a bucket-wheel to a battery of mill-stones, 
which grind the material so fine that but 3 per 
cent. is left on a 100-mesh sieve. From 
these mills the slurry passes to the ‘‘doctor,” in 
which further clay is added so as to adjust the 
composition of the slurry to the firm’s standand. 
In the earlier processes the lime is kept slightly in 
excess ; but on delivery from the mill-stones it is 
analysed, and sufficient clay added in the ‘‘ doctor” 
to ensure no excess of lime in the final product. 
From the ‘‘ doctor” the slurry is pumped to large 
tanks, from which it is distributed by other pumps 
either to the battery of old-type kilns or to the 
new rotaries. The final grinding of the clinker is 
effected in ball and tube mills. Automatic con- 
veying machinery is used for the supply of these 
mills, and also for conveying the ground cement 
to the storage bins, which have a capacity of 
10,000 tons. The cement produced shows a tensile 
strength of over 500 lb. per square inch when seven 
days old, whilst briquettes of one cement to three 
sand average 250 lb. per square inch on a seven-day 
test. 








THE BOILERS OF THE “ POWERFUL.” 

So much as been said and written about the 
Belleville boiler in the Royal Navy that an ordinary 
trial of the first-class cruiser Powerful, made on 
Tuesday last, possesses more than usual interest. 
The trial was the usual service run, necessitated by 
the extensive alterations which have been made in 
the ship for the purpose of adding to her armament 
of 6-in. quick-firing guns, of which weapon she 
has now sixteen in place of the original number of 
twelve. The trial in itself was without special 
incident in regard to the machinery, all going well 
from first to last. The mean indicated horse-power 
was 23,508, a maximum of 24,866 being reached. 
The mean speed was 21.2 knots. The amount of 
water lost was inconsiderable—about 3 tons. The 
results, though not at all surprising, are very good. 
In regard to the speed it must be remembered that 
the displacement of the ship has been increased by 
the addition to her armament. The maximum 
‘power was practically that originally estimated in 
the design, or close upon 25,000 indicated horse- 
power. 

The special interest of the trial arises from the 
fact that the Powerful was the first e vessel of 
the Royal Navy to be fitted with water-tube boilers, 





and also because she and her sister-cruiser—the 
Terrible—have been the best-abused ships in the 
Fleet. The strictures passed upon her earlier per- 
formances were not altogether without foundation ; 
or, at any rate, were excusable on the part of those 
not engineers, and therefore unacquainted with the 
difficulties that beset the introduction of a radical 
alteration in mechanical design. The Powerful was 
commissioned in June, 1897 — just five years 
ago. Her steam trials passed off satisfactorily ; 
but shortly after, during manceuvres, the Belleville 
boilers lost considerable quantities of water. This 
was a serious defect ; but improvement was made, 
and the ship was despatched to the China station. 
On the voyage out there was also abnormal loss of 
water, though not so great as on the trials. The 
difficulty was emphasised by the evaporators going 
wrong. There was also trouble with the bearings of 
the main engines. This difficulty was also overcome, 
but not without considerable labour and anxiety. 
It had nothing to do with the boiler system, though 
some critics took occasion to attribute every mishap 
that occurred on board to the new system of steam 
generation. 

The abnormal loss of water naturally led to an 
excessive fuel consumption, but after the Powerful 
arrived on the station the engineering staff had a 
better opportunity of studying the ship’s ma- 
chinery. By eliminating first one source of loss 
and then another, the consumption of coal, due to 
preventable losses, was reduced more than 50 per 
cent. Ultimately the consumption of water was 
brought down to as little as that which is normal 
with ships of the Royal Navy,-having either boilers 
of the ordinary cylindrical type or of any other de- 
scription. At times the figure has been considerably 
below the average. The Powerful’s boilers are 
those originally placed in her when she was built, 
in 1895. A few tubes have been taken out solely 
in order to cut them open and see the result of 
working. Two tubes have also been replaced owing 
to an accidental salting up of the boilers due to a 
leaky condenser. Otherwise the same tubes are in 
the boilers now that were originally fitted, includ- 
ing other tubes that were incrusted with salt at the 
same time, and which were cleaned out. So far as 
can be judged, all these tubes are in as good condi- 
tion as at first, though naturally some result of wear 
must be expected. 

The moral is plainly to be read. If one ship, 
under by no means favourable conditions, and wit 
a very bad start, can work with water-tube boilers 
for an extended périod, other ships, under similar 
conditions, can perform equally well. These con- 
ditions are the result of experience, coupled with 
engineering skill, and not a little hard work. 
Moreover, the experience with the Powerful is not 
unique ; and it may be said in passing that great 
credit is due to the engineering staff of each of 
His Majesty’s ships which have overcome the 
difficulties by which the introduction of this 
new system of steam generation was undoubtedly 
beset. It is worthy of note that at the same 
time that the machinery of the Powerful was 
being constructed at Barrow there were being com- 

leted the engines and boilers of H.M.S. Majestic. 

his battleship had cylindrical boilers, which were 
to be pressed to 150 lb. to the square inch, whilst 
the boiler pressure with the Powerful was 260 lb. 
to the square inch; succeeding Belleville boilers 
were welied at 300 lb. to the square inch. It had 
taken about seventy years to work up from the 
low steam pressure, originally used with marine 
engines, to the 150 lb. of the Majestic’s cylindrical 
boilers ; but with the water-tubé boiler this latter 
pressure was doubled practically at one step. There 
was, of course, no question that the water-tube 
boiler would safely stand the stress, but engineers 
will appreciate the many subsidiary difficulties, out- 
side the boilers themselves, that have arisen through 
this great increase of pressure, and the additional 
watchfulness and anxiety it entailed upon the en- 
gineering staff. 

Although the Belleville boilers have undoubtedly 
done well in the Powerful, it does not, of course, 
at all follow that they are the best type of water-tube 
boiler. Their performance is, however, an answer 
to much of the captious and often interested criti- 
cism which has been directed against the Admiralty 
authorities for taking a decided step forward in the 
practice of naval engineering. Our readers will re- 
member that in our own comments upon the intro- 
duction of this type of boiler into the Navy we have 
always held in reserve any opinion on the question 
of durability ; and it would seem from the experi- 





ence with the Powerful that this is not likely to 
be a weak point in water-tube boiler practice. 








THE TRAMWAYS AND LIGHT 
RAILWAYS EXHIBITION. 

In our last issue (page 24) we gave a preliminary 
notice of this Exhibition, and we now to 
deal with it further. In connection with it a show 
of motor lorries and motor vans was held on Friday, 
the 4th inst., between 5 and 6 pP.m., on the Thames 
Embankment. The Thornycroft exhibit was the 
largest. It consisted of ten different steam lorries 
or vans, both coal and coke fired, carrying each 
a minimum useful load of 3 tons, the power 
of the motors varying from 16 to 20 horse- 
power. Among these were three combination 
steam-driven water and dust carts, which belong 
to the Westminster Council, and work day and 
night—during the day for dust and refuse-col- 
lecting, and during the night for flushing. The other 
cars were a distiller’s lorry ; three asphalte-carrying 
trucks belonging to the Val de Travers Company ; 
two platform cars with trailers, and one Whiteley 
‘*removals” van. There were alsofour coal and coke- 
fired steam lorries, built by Messrs. Coulthard and 
Co., Limited, of Preston, one platform lorry, one 
contractor’s wagon, one removals van, and one 
covered goods van. The carrying capacity of these 
wagons is between 4 and 5 tons, with motors of 
about 20 horse-power. Messrs. E. Foden, Sons, 
and Co., Limited, of Sanbach, Cheshire, were re- 
presented by a steam open goods van, coal-fired, 
and Messrs. Jesse Ellis and Co., Limited, of 
Maidstone, by a steam water-cart and a steam high 
_— van for carrying agricultural produce. The 

ann’s Patent Steam Cart and Wagon Company, 
Limited, showed a 5-ton open coke-fired lorry. 
The only petrol cars were: Thiee open goods 
vans, built by Messrs. Geo. F. Milnes and Co., 
Limited, and a 10 horse-power Daimler motor open 
goods lorry, with a carrying capacity of 2} tons. 

Returning to the Exhibition proper at the 
Agricultural Hall, one of the most interesting 
stands at_ the Exhibition is that occupied by 
Messrs. J. Hopkinson and Co., Limited, of 
Huddersfield, ox te show most of the specialities 
which have made the name of the firm a 
synonym for the highest class of steam fittings. 
The firm show a front end-plate for a Lan- 


h|cashire boiler, which is fitted up in accordance 


with one of the firm’s standard specifications. 
Special attention should be given to the accessible 
check-feed valve, of which two patterns are fitted 
to the boiler front. In this fitting a screw-down 
valve and an ordinary check valve-are combined in 
the same casting. The lower end of the screw- 
down valve, which is between the ordinary check 
valve and the boiler, serves as a guard to the latter, 
limiting its lift; and when the screw-down valve is 
closed, the check valve, being then shut off from 
the boiler, is immediately accessible for cleaning 
or re-grinding. The plan of putting the valve 
casing at right angles to the boiler branch is also 
noteworthy. This branch at the one end con- 
nects to the internal feed-pipe, and at the other 
is closed by a removable cover, and when this is 
taken off there is a direct lead through to the 
internal feed-pipe, allowing the latter to be readil 

cleaned. The gauge-glasses shown are fitted with 
a simple type of protector, which, whilst completely 
checking the flying fragments in case of a burst glass, 
leaves the gland nuts accessible, and, moreover, 
does not require removal when a new tube is being 
inserted, but is merely swung aside. The water 
gauge itself is fitted with automatic ball valves, 
shutting off both steam and water in case of a glass 
a Both balls are moved on to their seats 
by the flow of water. To this end the ball at the 
upper end of the gauge rests normally on top of a 
gun-metal tube communicating with the water 
supply to the bottom of the gauge. In case of a glass 
breaking, the rush of water first closes the lower 
ball valve, and having then no means of escape, 
rushes up the above-mentioned tube, throwing 
up the ball, which is then carried by the 
rush of steam on to its seat. The firm also show 
a large selection of their cast-iron screw-down 
valves for use with high steam pressures, the 
standard sizes of which range from 2 in. to 
24 in. in diameter. A special feature of these 
valves is the care taken to eliminate expansion 
strains. As is well known, gun-metal has a greater 
ratio of expansion with heat than cast iron. If, 
therefore, a gun-metal seat is wedged into a cast- 
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iron body, there is, with high-pressure steam, a/| victims the blow-off cock was left open, and on one |Steel Company, of 29, Great St. Helens, E.C. 


tendency for it to be loosened owing to the strain- 
ing actions arising from its greater expansion. 


Similarly, if a gun-metal spindle is used with a cast- | 
| In these valves the seat is separate from the main | 


| casting, the latter being of a very tough mixture, 
and the seat a very hard alloy. The joints between | 
| the seats are all metal to metal, as, indeed, is the 


iron valve body, either the valve will be loose when 
cold, or the load on the spindle much increased 
when the valve is hot: th these expansion 
troubles are avoided in the cast-iron bodied screw- 
down valves made by Messrs. Hopkinson and Co. 
The methods by which this end has been at- 
tained will be best understood by referring to the 
annexed figure, which must be taken as diagram- 
matic only, and not representing in any way the 
actual proportions or details of the valves. The 
gun-metal valve seat A rests on the cast-iron seat 
B which is forced into the main valve casting, 
and has, of course, the same coefficient of expan- 
sion. The flat joint between A and B is scraped 
dead true, and the seat A is held down to B bya 
guard-ring as shown. It will be seen that A can 
expand relatively to B without giving rise to any 
expansion strains whatever. In order to get rid of 
any trouble from unequal expansion of the valve- 
rod and the valve casting, the thrust between the 








valve yoke and the valve is transmitted through a 
steel rod, though all sliding surfaces are neverthe- 
less of gun-metal. It will be seen that the gun- 
metal portion of the valve-rod is hollow. This 
passes through the stufting-box to the exterior as 
shown, but does not itself transmit any thrust, 
which is wholly taken through the steel rod D, 
the latter, as shown, being provided with a 
collar on which the screwed bush E bears. This 
serewed bush is fitted with a hand-wheel by 
which the valve is opened or closed. Beyond 
this hand-wheel is a crossbar F, which fits on 
to the squared end of the steel spindle. This 
spindle is loosely cottered to the a gun-metal 
rod as indicated at G, and in this way it is possible 
to rotate the valve on its seat by turning round 
the crossbar F. As already stated, this diagram 
is intended to represent principles only, since, in 
matter of fact, almost every detail of the Hopkin- 
son valve is in some respect or other of unusual 
design. The stuffing-box, for instance, has a 
peculiar composite gland which cannot be readily 
explained in the absence of a drawing. 

Another interesting valve shown is the firm’s 
steam isolating valve, one of which is intended to 
be attached to each of a range of boilers. Should 
one of these boilers fail, the valves insure that the 
damage shall be effected ky the steam in that boiler 
only ; since immediately the pressure in the boiler 
falls below that in the main steam pipe, a ball rolls 
down a slightly inclined track and x male the open- 
ing from the pipe into the boiler. Another isolat- 
ing valve made by the firm is intended for attach- 
ment behind the blow-off valve. This water-isolat- 
ing valve is a simple non-return flap-valve, which 


allows water to find its way from the boiler into the | 


blow-off pipe, but not from the latter into the 
boiler. e need for a device of this type was 
emphasised by a fatal accident at Greenwich, in 
which two men were killed whilst at work inside one 
of a battery of boilers, all connected to the same blow- 
off pipe. Through carelessness on the part of the 


| of the other boilers being blown off, the unfortunate 
/men were scalded to death. The small gun-metal 
valves shown by the firm are also worthy of notice. 


case with nearly all the steam joints used in Messrs. 
Hopkinson’s fittings. 
rofessor Unwin showed many years ago that the 
common plan of making parallel piston packing 
rings, in which the ring is turned larger than the 
cylinder, and reduced to the requisite peripheral 
length by cutting a piece out, is one which must 
give rise to a non-uniform pressure between the 
ring and the cylinder walls. He also calculated the 
curve to which a parallel ring should conform when 
outside the cylinder, in order that the pressure 
should be uniform when put in place. So far as we 
know, no attempt has up till recently been made to 
make ordinary rings fulfil the necessary condi- 
tions, but with a machine now being introduced by 
the Davy Robertson Engineering Company, of 35, 
New Broad-street, E.C., it is easy to ‘‘ peen”’ cast- 
iron rings, so that when free they may have any de- 
sired form, including that which gives uniform 
pressure when the ring is in place. The machine 
which accomplishes this feat is to be seen at 
stand 1074. In making rings with this machine, 
they are first turned to the exact cylinder diameter, 
and are then, without being cut, placed in the 
peening machine, being held in a stout die of cast 
iron, which is accurately turned to receive them. 
The peening hammer strikes the inner surface of the 
iston ring, compressing it against the die surface. 
his hammer is raised by a cam against the action 
of two fairly strong spiral springs. When released, 
these springs bring back the hammer, and the blow 
is struck. To graduate the blow a cataract is pro- 
vided, and connected to the hammer in such a way 
that the power of the spring is exerted partly in 
giving vladiiyy to the hammer and partly in expell- 
ing fluid from the the cataractcylinder. By throttling 
to a lesser or greater extent the outlet from this cy- 





linder, the strength of the blow struck may be gra- 
duated from the maximum, possible with the springs 
provided, down to the lightest of taps. The throttling 
of the escape from the cataract ‘is governed by a 
cam, which, as the ring moves round after each blow, 
opens or closes the throttle valve a little more or a 
little less, so that the succeeding blow struck, as the 
case may be, isa little lighter or a little heavier than 
its predecessor. The blows struck are lightest at 
the point at which it is intended to cut the ring, 
and heaviest at the opposite end of the correspond- 
ing diameter. By altering the form of the cam 
surface any desired distribution of the peening 
action is possible. After removal from the machine 
the ring is finished by cutting through by a saw. 
The regular hammering to which the ring has been 
subjected in the machine appears to considerably 
improve the elastic properties of the cast iron, of 
which it is made. The range of sizes at present 
dealt with in this way is from 3? in. up to 24 in. 
in diameter. 

Another interesting exhibit at the same stand 
is a pair of double helical spur-wheels having milled 
teeth. We gather that milling cutters of the 
usual type are employed, but the machine on which 
the work is done is not on view. We hope, how- 
ever, that we may be able to illustrate it at a future 
date. Double helical teeth, even when cast, are fairly 
free from noise, and if it becomes possible to supply 
them at reasonable prices with machined teeth, it 
would seem that they might often conveniently 
replace the raw hide and other pinions, now almost 
essential with many high-speed machines. 

Very fine displays of tramway track and crossings 
are shown by Messrs. Askham Brothers and 
Wilson, Limited, and by Messrs. Hadfield, both 
of Sheffield. The former firm also show an assort- 
ment of platelayers’ tools, and also a small stone- 
breaker, whilst Messrs. Hadfield and Co. show 
specimens of their solid steel projectiles for 9.2-in. 
guns. Messrs. Hadfield make all tongues for 
points out of manganese steel, and also, when re- 
quired, provide their crossings with a removable 





wearing piece of the same material, the body of 


|the crossing being an ordinary steel casting. 
| Castings of wheels for cars are also exhibited, the 
quality of the steel used being shown by cutting 
|up the wheel, and forging portions of the spokes 
into forks, knife blades, or razors. Another firm 
_exhibiting tramway crossings is that of the Lorain 


A feature of the crossings supplied by this firm 
is that the castings are machined along the 
surfaces on which the rails run. Messrs. D. 
| Bruce, Peebles, and Co., who are the British 


| 


licensees for the Ganz system, show a 275 horse- 
power three-phase sub-station motor, designed 
for a 5000-volt current, with a periodicity of 42. 
The guaranteed efficiency of this motor is 93 per 
cent., and the design of the casing is such that the 
windings are very easily accessible. The firm also 
'show a two-motor three-phase crab for use on an 
overhead travelling crane. The lifting motor is of 
18} brake horse-power, and is designed to run at 
965 revolutions per minute when supplied with 
current at 220 volts. An armature for a four-hole 
300-kilowatt continuous-current traction generator 
is also to be seen at this stand. The armature is 
designed to be bolted direct to the flywheel of a 
Belliss and Morcom engine, and the generator will 
deliver its current at 550 volts when run at 240 
revolutions per minute. The machine is designed 
so as to have an absolutely fixed lead to the brushes 
from 0 up to 25 per cent. over-load. 

At the stand occupied by Messrs. Pfeil and Co., 
of St. John-street, Clerkenwell, a number of inter- 
esting machine tools are shown, built by Messrs. 
J. E. Reinecker, of Chemnitz. Amongst these is 
included one of the Bilgram bevel-gear planing ma- 
chines, which was fully illustrated and described in 
our issue of March 21 last. The special feature of 
these machines lies in the fact that the tooth is 
‘* generated ” a simple straight-sided cutter, cutting 
all teeth of a given pitch, no matter what the diameter 
or angle of the bevel wheels. Another interesting 
tool is a universal lathe, fitted with an automatic copy- 
ing device for such work as relieving plain or spiral 
bevel cutters. A cold iron circular saw, with which 
rounds 6 in. in diameter can be cut in 18 minutes, 
and rounds 4 in. in diameter in 8 minutes, should 
also be mentioned. A special grinding machine for 
sharpening the saws for the above tool is also exhi- 
bited, as well asa full automatic screwing machine, a 
universal milling machine, and a 10-in. centre screw- 
cutting lathe. This lathe is a very rigidly-built 
tool, and is fitted with automatic ‘‘ knocks-outs” 
for cutting-off the feed at any desired point. 

Amongst the striking features at the stand of the 
European M’Guire Manufacturing Company, of 
Elton Fold, Bury, is a snow-sweeper and plough 
built for the Bolton Corporation, and intended to 
keep the electric tramway tracks open throughout all 
the winter snows. The machine is motor-driven, 
picking up its current from the overhead trolley 
wire. In front it carries a rotary brush, which is 
driven by a pitch chain from an electro-motor. 
This chain-drive enables the level of the brush to 
be readily adjusted within a considerable range. 
The ‘‘ bristles” of the brush are of rattan canes. 
This brush is guaranteed to remove snow from 
the tracks up to 18 in. deep, and it throws it in the 
way of a movable and adjustable plow-plate secured 
to the side of the car. hen not in use this plow- 
plate can be folded up flat against the car, which 
then occupies no more space than an ordinary 
tram-car. A specimen of the motor trucks sup- 
plied by the company for the Great Northern and 
City Railway rolling stock is also shown. These 
trucks are largely built of steel castings. They 
weigh 4 tons each, and a pair will carry safely a 
load of 80 tons. Mention should also be made of a 
very compact form of rheostat, in which the resist- 
ances are simple rectangular rods of carbon, with 
terminals fitted at different points along their 
length. For a 3 horse-power rheostat a single rod 
about 7 in. long suffices. By making connection 
to one or other of the several terminals mentioned 
above, a greater or lesser length of the rod is 
thrown into circuit and the resistance of the latter 
correspondingly varied. 

Automatic stoking plant is shown by Messrs. 
Meldrum Brothers, of the Atlantic Works, City- 
road, Manchester, and by Messrs. Ed. Bennis 
and Co., Limited, of Bolton. Both types of plant 
are too well known to require special description 
here. A very interesting exhibit is that of the United 
States Metallic Packing Company, of Bradford, 
who have done so much to render the use of metallic 
packings commercially profitable. In spite of its 
name, the product of this firm is not due to American 
ingenuity, the inventor being Mr. E. P. Monroe, 
a Scotch engineer. A portable electric drill cap 
able of drilling holes in steel up to 14 in. in dia 
meter is also shown at this stand. The motor is of 





14 horse-power and takes 1.3 Board of Trade units 
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per hour. In addition to this the firm also show a 
portable pneumatic drill, which is stated to be cap- 
able of drilling holes up to 2 in. in diameter in steel, 
whilst when working on cast iron it has in actual 
practice drilled 1-in. holes to a depth of 4 in. in one 
minute. Messrs. Geipel and Lange, of Parliament 
Mansions, 8. W., show a number of the Geipel steam- 
traps and also a series of Ward-Leonard rheostats 
and circuit-breakers. One of the latter shown is 
suitable for breaking a circuit conveying 100 am- 
peres at 500 volts. The break is between carbon 
blocks of low resistance, and a very ample contact 
surface is provided for the flow of current when 
the circuit is closed. The special feature of the 
Ward-Leonard rheostats resides in the fact that the 
resistances are covered with a protective enamel. 
Another interesting instrument shown at this 
stand is the Vulcan watt-hour meter, which is 
stated to be equally reliable on alternating and con- 
tinuous circuits, and to require a very low starting 
current, whilst the watt loss in the shunt is also 
very small. 

The principal feature of the exhibit made by the 
Bergish Steel Foundry, of 39, Victoria-street, S. W., 
is the ‘“H. B.” air brake, which has been specially 
designed for use on electric tramcars. The supply 
of compressed air serves not only to operate the 
brakes, but also to raise or lower a life-guard 
carried in front of the car. If the brake handle is 
turned to the ‘‘ Danger” position, the brakes are 
put on, the track sanded, and the life-guard lowered 
into contact with the rails. This firm also show 
some fine samples of steel castings, the metal of 
which is of such quality that it can be readily 
welded. The special feature of the stand occupied 
by Messrs. Crossley Brothers, Limited, Openshaw, 
Manchester, is a new two-cylinder diagonal gas- 
engine, constructed somewhat on the lines of a 
Daimler motor. We are unable to describe this 
engine, which constitutes a new departure in the 
practice of the makers, as fully as we should like, 
since great reticence was shown by the firm’s 
representative at the Show. The engine, we 
may say, is of the enclosed type, and is intended 
to give about 55 brake horse-power when using 
producer gas. 

The exhibits of the Mica Insulator Company, of 
Stanstead, Essex, are mainly interesting as illus- 
trating the important position micanite has now 
taken as an insulator for electrical machinery. 
Introduced to the electrical trades some ten 
years ago, it has proved itself to possess the two 
requirements essential for an insulator for general 
use—elasticity and flexibility—and these qualities 
are not found in any of the natural formations ‘of 
mica, nor can the latter be readily worked with 
tools in its natural state. 

Micanite is formed by splitting up mica into 
very thin sheets, which are then cemented together. 
In this way sheets of insulating material much 
larger than can be obtained from natural mica are 
produced, and the material has the further advan- 
tage that, on heating, it can be moulded into tubes, 
or, indeed, practically any shape desired. To this 
fact is due the prominent place now held by micanite 
in commutator construction. Indeed, the end rings 
for insulating the commutator from the spider are 
now invariably made of micanite, and many such 
rings were displayed at the Agricultural Hall, vary- 
ing from 1 in. to 5 ft. in diameter. 

The most striking exhibits of the Forest City 
Electric Company, of 3, Gore-street, Piccadilly, 
Manchester, are the ‘‘ protected” rail- bonds, 
and ‘‘roll-drop” commutator segments. In the 
past great difficulties have been experienced in 
obtaining a rail-bond giving an electrical resist- 
ance. to a chain of bonded rails, that would 
compare favourably with a length of rails con- 








|centre and the solid ends. 


exact size; the bond therefore becomes one piece 
of copper, and it is impossible for vibration or 
oxidation to loosen the contact between the flexible 
The solid ends are 
fixed into the rail web by pressure, the copper 
being expanded by a screw or hydraulic press. 
When the terminals are fixed to the rails by 
pressure in this manner, strict accuracy is not 
absolutely necessary in making the hole in the rail 
of a size to suit the bond terminal, as no difficulty 
is experienced in makiug the terminal fill out to 
make a joint in a hole which would be much too 
large if hand-riveting were employed. These rail- 
bonds are made in various sizes and forms, but those 
of a short length are much to be preferred ; since a 
factor in the economy of rail-bonding necessitates 
the use of bonds of slightly higher resistance per 
unit length than that of the rails. The Forest 
City Electric Company are at the present time 
manufacturing all the bonds for the Mersey 
Railway, the majority of which are made to a 
special design to suit the special conditions. . The 
roll-drop commutator bars on exhibition are. first 
cast from pure Lake copper, to a great degree of 
accuracy, and are. afterwards finished to both 
gauge and angle by hydraulic cold forging. So 
accurate are these bars, that they require no machin- 
ing on the flats before being assembled. The only 
parts of the commutator that require trueing up 
are the brush surface and the Y grooves for the 
reception of the insulating rings. It has taken 
years of experience to secure the perfect results 
now obtained in casting pure copper; and it is a 
matter of considerable importance that the com- 
mutator segments require so small an amount of 
machining in comparison to what was necessary a 
few years ago. 

Messrs. Hewitt and Rhodes’ pneumatic slipper- 
brake was shown at the stall of Messrs. Estler 
Brothers. This is a track brake worked by air pres- 
sure, and can be fitted in connection with any form 
of air compressor. The brakes can be used with any 
style of truck, and for any wheel-base and gauge of 
track. It is usual to fit each car, whether mounted 
on bogie or single trucks, with four brakes. Better 
braking is obtained on single trucks by the use of 
the four brakes, as on descending inclines it has 
been found that the weight of the car is taken by 
the front. brakes ; whereas when only two brakes 
are used, the weight of the car is taken by the 
front wheels, and not by the brakes. The brakes 
are applied by means of a handle, which is placed 
conveniently near the hand-brake. Above the 
handle is a pressure-gauge, indicating the pressure 
available for use. To actuate the brake, a pressure 
of from. 30 Ib. to 40 1b. is sufficient. The brake 
consists of an air-cylinder carried on a_ bracket 
attached to the truck. The piston of the cy- 
linder is connected by a swinging rod to two 
levers, which have their fulcra on the bracket. 
These ,Jevers carry the slipper shoe, on which 
is fixed a brake-block of oak, beech, or other 
hard wood. The brake-blocks can be used effi- 
ciently until they are worn down to within about 
} in. of the steel shoe, and then it is only a matter 
of a few minutes to have them renewed. When 
the brake is applied by admitting air into the 
cylinder, the blocks are forced downwards against 
the rails of the permanent way, thus taking the 
weight of the car, and speedily bringing it to rest. 
Tests made by Professor Andrew Jamieson carried 
out on a gradient, with a maximum of 1’in 17, 
proved the brake to be capable of bringing the car 
to rest in 21 yards, or in twice the length of the 
car over all, when travelling at the rate of 16 miles 
av hour. This sudden stoppage, at such a speed as 
this, was effected without inconvenience, jerk, jolt, 
or jar. The brake seemed to act like an elastic 


tinuously welded. The most fruitful cause of |cushion. On the level, the car was’ brought toa 
failure due to bonds has been the rapidity with standstill in about 12 ft. from the instant of the 
which they work loose, owing to the twist imposed application of the brake, when the pressure-gauge 
on them by the vertical play of the rail-ends on | hoved barely 40 lb. per square inch, and the car 
the passage of each car-wheel, and to the contrac- was travelling at eight miles an hour. 


tion and expansion of the rails with changes | 
of temperature. The 


‘*Protected” rail - bonds out flats in the wheels of tramcars, &c., is 


An interesting device for the purpose of grinding 
being 


are built up of a flat spool of soft, high-con- | exhibited by the Wheel-Trueing Brake-Shoe Com- 
ductivity copper tape or strip, on which the|pany. A metal brake-shoe is constructed to receive 


terminals of pure copper are cast. 


oxidation or corrosion. 
the presence of a flux, 


mit The copper |from three to five blocks of grinding material 
strip is fine enough to be perfectly flexible, and yet | (chiefly granite), of such a sha 
of sufficient cross-section to withstand ordinary | flange and the tread of the wheel. 

The terminals are cast in| shoes are made to fit any design of brake in use. 
at a temperature high enough | When a flat is present, the ordinary brake-shoe is 


as to fit both the 
These brake- 


to weld the strip and terminals solidly together. removed and the grinder put in its place. Experi- 


They are then re-heated and drop-forged, the weld | ence, it is stated, has proved this brake to be of 
ing thus completed, and the terminals made to | great commercial value, obviating, as it does, the 





car being put out of use for the purpose of grind- 
ing the wheels. 

An improvement in pulleys is shown by the Patent 
Fibra Pulley Covering Company, of 217, Euston- 
road, N.W., who show their fibra cover for belt 
pulleys. The advantage of the cover is illustrated 
at the stand by two fixed pulleys placed side by side 
on the same shaft. A leather belt is passed over a 
naked iron pulley, with a. 14-Ib. weight on the 
slack side, and the slip it is found then takes 
place when the weights on the tight, or pull-over, 
side amount to 28 ib. On making the same test, 
the fibra-faced pulley slip does not occur till 84 lb. 
is on the tight side, the slack side tension being 
14 Ib., as before. 

Two surface contact systems are to be seen at the 
Exhibition, the one being that of the Kingsland 
Electric Traction Syndicate, illustrated and de- 
scribed in our issue of May 17, 1901, whilst the 
other is shown by the. British Schuckert Electric 
Company, Limited, of Clun House, Surrey-street, 
W.C. An interesting exhibit of motor-driven 
ventilating plant is made by the Sturtevant En- 
parse Company, of 147, Queen Victoria-street, 

.C.; and at this stand there are also to be seen a 
very large variety of motor-starting and speed- 
regulating rheostats. In the pa Big Messrs. 
Holden and Brooke show a capital selection of their 
well-known steam fittings; and included in this 
exhibit is the ingenious high-pressure. steam trap, 
illustrated in our issue of May 9 last. Messrs. J. P 
Hall and Sons, Limited, of Peterborough, areshow- 
ing four of their special boiler feed-pumps, two of 
which are of the compound type. e largest of 
the pumps shown is rated at a duty of 4000 gallons 
per hour. The steam distributing valves are of the 
steam-moved type, and the makers claim that these 
pumps are highly economical in the use of steam. 

The Crosby Steam Gauge and Valve Company, 
of 147, Queen Victoria-street, E.C., have on view 
a large selection of their well-known steam-engine 
indicators, and also show a new arrangement of 
reducing gear which they have lately brought out. 
The apparatus in question is attached directly on to 
the indicator cock below the indicator, and pro- 
vision is made for adapting the apparatus to strokes 
from 10 in. up to 72 in. by means of a nest of 
aluminium pulleys, which are attached in a con- 
venient form to the main spindle of the reducing 
gear. The spring which provides for the return 
stroke of the drum is of the spiral type, instead of 
the coil spring more generally used. In practice 
this apparatus has been found to be absolutely 
reliable, whilst easy to fix and adjust. A pres- 
sure gauge, new in a number of. its details, 
is also on view. This gauge. is fitted with two 
Bourdon tubes—an arrangement which allows of 
stouter tubes and fittings being used. The Bourdon 
tubes are attached to the gauge by means of screwed 
joints, no solder or brazing material being used. 

he base casting to which the tubes are screwed is 
carried up to the centre of the gauge, and supports 
the quadrant and levers. This gauge has been 
found to be very suitable for high-pressure steam, 
and even when used under the most trying condi- 
tions, vibration of the needle is practically non- 
existent. A renewable seat valve, having Y-shaped 
seats, is also shown. This valve, it is stated, 
been remarkably successful when used with super- 
heated steam, the seats being so arranged that full 
provision is made for expansion, while the material 
of which the seats are made resists the action of 
high-pressure and high-temperature steam. The 
whole of the parts of these valves are interchangeable. 
Samples of the ‘Mason reducing valve are also to 
be seen. These valves are being largely used, both 
by our railway companies in connection with steam 
heating, and also in laundries and other factories, 
where constant low pressure is required from the 
high-pressure steam main. 

e General Electric Company, of Queen Vic- 
toria-street, E.C., show on their stand a variety of 
Wood’s standard fittings for overhead trolley work. 
A large traction switchboard is also to be seen at 
this stand, as well as a telephone system intended 
for use in connection with an electric tramway ser- 
vice, and designed to enable the motor-man, in case 
of a breakdown of any kind, to communicate with- 
out delay the nature of the accident to the gene- 
rating station. A piece of apparatus which it is 
claimed effects a considerable economy in the cur- 
rent needed for an electric tramway is shown at 
the stand of Messrs. Everett, Edgcumbe, and 
Co., of 151 and 152, Great Saffron-hill, . E.C. 
Careful experiments in America. have showy 
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enormous differences in the amount of current | 
taken in starting and driving a car, according as | 


the motor man was more or less competent. Even | 
those who know quite well the proper way to start 
a car are sometimes somewhat careless, and there is | 


posed to be possessed are those due to centralisa- 
tion and economies incident to working a larger 
y»wer installation. Working on this very liberal 
is, Mr. Parshall finds that with a plant capa- 
city of 10,000 kilowatts the capital expenditure | 








tively recommend a standard boiler for the use of H.M. 
Navy,” as requested in the letter of February 28, 1901. 

2. The work done by the Committee has been as follows: 
_ The investigation of the behaviour of water-tube boilers 
in British and foreign navies and in mercantile vessels, by 
visiting many ships in these services, and by obtaining 


in consequence @ useless waste of energy. To meet| would be 519,967/., and the annual expenses | evidence from Admiralty and Dockyard officers ; from a 


such conditions, the firm above-named have intro- 
duced a convenient recording ammeter, which can | 
be carried on the car, and gives curves showing the | 
current used at any point throughout a run. The 
firm state that they have successfully surmounted 
all the difficulties experienced in satisfactorily | 
working such instruments on a car, subject to all | 
the usual vibrations arising from imperfections in 
the road-bed or other causes. 








NOTES. 
British Sea CoMMERCE AND BritisH SHIPPING. 


Tue fact that the tonnage of vessels entering and 
clearing from British ports during the past year 
shows a decrease of about 5 per mille is not dis- 
couraging, for in the past few years there has 
been an increase in the ratio of deadweight 
capacity to gross register tonnage, so that the 
actual work done is probably greater. The aggre- 
gate tonnage of vessels visiting our ports was 
207,614,301 tons, but this includes also vessels | 
arriving or leaving in ballast, and the frequent | 
voyages of coasting steamers. This immense total 
marks an increase for the decade of 44 million tons, 
suggesting a great expanse of sea commerce. The 
shipping tonnage has doubled in twenty-five years. 
The foreign trade constitutes barely one - half 
of the aggregate—97,341,013 tons, and here is 
accounted for the whole of the decrease, which in 
view of greater size of vessels is what one would 
expect. The anxiety regarding the inroads of 
foreign ships in our trade makes it important to 
note that. the ratio of such foreign-owned ships 
to the total of international shipping is 35.4 per 
cent. of the total, and although this is rather 
less than in the previous year, it is still a very 
large proportion. It is true that we do from a 
third to two-thirds of the foreign carrying of 
most foreign countries ; but this does not explain 
away the large participation in our very extensive 
maritime trade. In the coasting trade foreign ships 
account for nearly 6 per cent., which is a sur- 
prising rate, when one considers that most sea-girt 
countries insist on the trade being confined to 
home-owned agencies. The Government return 
from which we make these deductions shows that 
London tops the list of ports with 17,205,645 tons 
of shipping entering and clearing, Cardiff coming 
second with 12,747,075 tons, then Live 1, 
12,172,635 tons ; Tyne ports, 8,671,810 tons ; Fall 
4,425,356 tons; Glasgow and Southampton exceed- 
ing 3 millions ; and Newport, Blyth, Swansea, and 
Sunderland following, all with totals exceeding 
2 millions. 





Exectric Power DisTRiBuTION IN YORKSHIRE. 

By the incorporation of the Yorkshire Electric 
Power Company, promise is made that one of the 
most important industrial centres of England will 
be supplied with électric energy on advantageous 
térms.: The area, approximately 1800 square miles, 
that will be covered by the operations of the company 
comptises the chief manufacturing districts of the 
West Riding of Yorkshire, and includes such im- 
vortant towns as Bredford, Halifax, Huddersfield, 
zeeds, and Sheffield, whilst the total population of 
the district scheduled is over 2} millions. The 
district is undoubtedly one of the most favourable 
for the installation of a central station for the distri- 
bution of electric ene The consulting engineer 
to the company, Mr. H. F. Parshall, has made an 
exhaustive inquiry into the probable demand for 
power in the district covered by the Act by which 
the company is incorporeted. As the result of a 
careful canvass, he has found that considerably 
over a million horse-power is in use in the area. 
The report he has prepared is a most instruc- 
tive document, giving details of working that, com- 
ing from an engineer of so wide experience, cannot 
fail to be of value. Mr. Parshall, in estimating 
the results of the undertaking, has worked on the 
assumption of equal skill and facilities for power 
generation on the part both of the company and 
the power-producers within the area. It has not 
been assumed that the company would be possessed 
of better machinery, nor that the management of 
the company would be superior to that of the 


/engineers and others who have taken the matter 





smaller power-users. The only advantages sup- 


34,5691. The depreciation is set down at 10,286/., | 
and with receipts at 75,1661. per annum the net | 
revenue would be 30,3111., showing a return of | 
5.83 per cent. on the capital expenditure. Corre- 
sponding figures are given for a demand of 20,000, 





| 30,000, 40,000, and 50,000 kilowatts, the respective | 


return on capital expenditure (in the latter case | 


An exceptionally strong Board, consisting of well- | 
known business men of the district, hasbeen formed, | 
Mr. A. G. Lupton being the chairman. The capital | 
is 2,000,0001., and of this 600,000/. will be issued | 
at first. This will enable a plant of 10,000 kilo- | 
watts to be proceeded with at Mirfield, where 
operations are to be commenced. The company 
are} empowered to supply electricity within the 
cities and boroughs of the district, with the consent 
of the respective corporations, and ‘there is also 
provision made by their Act for authorising the 
company, without such consent, to supply elec- 
tricity for use within such cities and boroughs to 
any railway or water company, canal or navigation, 
for working or handling traffic or goods. A scheme 
such as that proposed can hardly fail to be of 
immense advantage to the district; the leading 


up in so practical a manner have shown their fore- 
sight and public spirit. 








REPORT OF THE COMMITTEE ON 
NAVAL BOILERS. 

THE long-expected report of the Committee 
appointed by the Admiralty in September, 1900, to | 
investigate the subject of Navy boilers has now 
been issued, and we commence its publication | 
below. The report is signed by all the members | 
of the Committee except Mr. John List, the) 
superintending engineer of the Castle Line, 
who, however, remarks: ‘‘I agree with the fore-| 
going report except when modified by the fol-| 
lowing opinion,” this ‘‘ opinion” being an appen- | 
dix in which Mr. List deals very fully with many | 
points of detail. It is impossible for us to analyse | 
the report in our present issue, but we shall deal 
with its conclusions on an early occasion. 

Admiral Domville, the President of the Com- | 
mittee, sends the following letter to the Secretary | 
of the Admiralty, enclosing the report. 

May 28, 1902. 

Str,—Be pleased to lay before their Lordships the 
enclosed report from the Boiler Committee, which has | 
been prepared in view of my approaching departure for | 
the Mediterranean, and is intended to be final on most | 
of the points mentioned in the original Letter of Refer- | 
ence. 

The Committee are unanimous in this report. One | 
member, Mr. List, desires, however, to offer the further | 
remarks to which his name is attached. ten 

An Appendix is also forwarded herewith, containing an | 
account Or the Committee’s proceedings in continuation | 
of the ‘‘ Progress ” report for the year 1901. - This volume 
contains reports of inspections ‘of various water-tube 
boilers by the Committee, &c., and includes remarks on | 
water-tube boilers in large ships, by Mr. Schiestl, a chief | 
engineer of the I. and R. Austrian Navy; and a transla- 
tion of an article in the “‘Schiffbau” on ‘‘ Niclausse 
boilers ;” the Committee do not necessarily agree with | 
the views put forward in the two last-named articles. 

On the conclusion of the trials of the Medea and 
Medusa, the Committee’s work as set forth in their Letter 
of Reference will come to an end, but I would submit 
that the secretary and a nucleus should remain to watch 
the trials of the larger ships approaching completion 
which are being fitted with new types of water-tu 
boilers, and the performance of foreign men-of-war fitted 
with them, and to continue the investigations of this 
Committee as may be necessary. I would also submit 
that, whilst the Committee is in a, Mr. Smith 
should be officially appointed a ‘‘ Vice-President,” as it is 
desirable that there should be some head to preside at 
the meetings, and also to decide the course of action to 
be taken at different times. : 

I am, Sir, your obedient servant, 
Compton Domvitz, Admiral, 





| of His Majesty’s ships fit 





President of Boiler Committee. 
The Secretary of the Admiralty. 


The report is as follows : | 


1. Tue Committee desire now to approach their Lord- | 
ships with a Report, intended to be as nearly final as the | 
circumstances of the case will permit, in to some | 
of the questions raised in the Letter of Reference, dated | 
September 6, 1900, and their Lordships’ letter of Feb- 
nica 28, 1901; although, for reasons which are after- 


stated, they are not in a position to “authorita- 


representative of the Board of Trade ; from superintend- 
ing engineers who have had experience with the design 
and upkeep of such boilers ; from makers of these boilers ; 
and from officers intrusted with the care of them. 

The supervision of trials in H.M. ships Europa, Dia- 
dem, and Minerva, the Cunard s.s. Saxonia, H.M. ships 
Hyacinth, Sheldrake, Espiégle, Fantéme, and Seagull. 

he consideration of my 3 number of different ty. 


| 2,333,0001.) being 7.6, 8.4, 8.9, and 9:1 per cent, | Of Water-tube boilers; and in cases where water-tube boilers 


of types intended for use on shipboard have been under 


| steam on shore, inspections of them have been made, and 


their behaviour inquired into. 

The examination of the engine-room registers of fifteen 
with Belleville boilers, and 
eleven fitted with cylindrical boilers, for the period 
January 1, 1901, to September 30, 1901, in order to ascer- 
tain the relative economy and efficiency of these’ boilers 
on active service. 

They have arranged for the re-boilering and the necessary 
machinery alterations of the Medea and the Medusa, for 
the purpose of obtaining experience with two t 
of boilers—the Yarrow large-tube and the Diirr—which 
had not been previously fitted in H.M. Navy. 

Further, such questions as have been put to them by 
their Lordships from time to time have been answered. 

3. The records of their inspections, of the evidence, and 
of the results of the trials, together with the deductions 
from them, have been forwarded for their Lordships’ 
information in the following documents : 

The Interim Report, forwarded February 19, 1901. 

The Minutes of the Evidence given before the Com- 
mittee, together with the Appendix thereto, forwarded 
April 26, 1901. 

he report on the trials of Hyacinth, Minerva, and 
Saxonia, together with the summary of conclusions, for- 
warded November 27, 1901. 

The Progress Report for the year 1901, forwarded De- 
cember 31, 1901. 

The report on the relative economy and efficiency of 
Belleville and cylindrical boilers in commissioned ships, 
forwarded A rit 29, 1902. 

4. It was desired that the Committee should investi- 
gate and report as set forth in Paragraph 3 of the Letter 
of Reference. In section (a) of that paragraph, the Com- 
mittee were requested to ‘ascertain practically and ex- 
perimentally the relative advantages and diaad vantages 
of the Belleville boiler for naval purposes, as compared 
with the cylindrical.” In order to comply with this 
request, the Committee have examined the boilers of 
many of His ~~: ships, inspected many boiler tubes 
removed from ships at the Home poner me received 
evidence from engineer officers, and considered the defect 
lists received from shi An exhaustive series of trials 
between the Hyacinth with Belleville boilers and the 
Minerva with cylindrical boilers, and a full-power trial 
under service conditions, and of 24 hours’ duration, in 

. iadem, have been carried out under their 
direction. 

5. Experience thus obtained has confirmed the Com- 


| mittee in the — expressed in their interim report— 


viz., ‘‘That the advantages of water-tube boilers for 
naval — are so great, chiefly from a military point 
of view, that, providing a satisfactory type of water-tube 
boiler be adopted, it would be more suitable for use in 
H.M. Navy than the cylindrical type of boiler ;” further, 
that the ‘‘ Belleville boiler has no such advantages over 
other types of water-tube boilers as to lead them to recom- 
mend it as the best type to be adopted for H.M. Navy.” 
6. Since forwarding that report, the Committee have 
continued their investigations with regard to the Belle- 
ville type of boiler among others, and they have seen no 
reason to alter what they then said concerning it ; they. 
have also carefully considered the remarks made by Messrs. 
Delaunay-Belleville and Co. upon the Interim Report, and 
upon the report on the trials of the Hyacinth, Minerva, 
and Saxonia, but they found —— in them which alters 
in the least their opinion upon the subject. In these 
remarks, the bursting of a tube in one of the Hyacinth’s 
boilers, a serious accident, in the Committee’s opinion due 
to defective circulation, is only mentioned as an occurrence 
of noimportance. The Committee fully recognise that the 
Belleville boiler, when new and in good condition, is a good 
steam generator, but its rapid loss of efficiency in ordinary 
work in commissioned ships, the serious character of the 


be | defects which have been developed in it, and the great care 


required in its manipulation, render it, in the opinion of 
the Committee, undesirable to fit any more of this type 
in H.M. Navy. : 

7. Since the ay on the visits of the Committee to 
Paris and Marseilles, the use of lime and zinc has checked 
the rapid deterioration of the boiler tubes experienced in 
the earlier vessels fitted with Belleville boilers. The 
Committee regret to find, on the other hand, that serious 
defects in the boiler casings have made their appearance 
in several cases, and have rendered the vessels in which 
they have occurred unserviceable for lon riods. 

8. The disadvan of the Belleville boiler, as com: 
pared with the cylindrical boiler, are as follows : : 

(a) The circulation of water is defective and uncertain, 
and the water gauges do not indicate the amount of water 
in the boiler. These causes have led to serious accidents. 

(b) An automatic feeding apparatus of a delicate and 
complicated kind is necessary, in order to make the safe 
working of the boiler ible. : ae 

(c) A great excess of pressure over that in the boiler 1s 
required in the feed pipes and pumps. 
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(d) A considerable excess of boiler pressure over the 
wore pressure at the engines is necessar ry 

(e) The quantity of water varies at different rates of 
combustion, although the same level may be shown on the 
water gauges. ~ ‘ 

(f) Separators with automatic blow-out valves on the 
main steam pipes are required in order to provide for 
water thrown out of the boilers when the rate of combus- 
tion or the speed of the engines is suddenly increased. 

(g) A constant and excessive loss of feed-water. 

(h) The upper generator tubes are liable to fail by 
pitting or corrosion, and, in economiser boilers, the 
economiser tubes are still more liable to fail from the same 
cause. The trouble from this cause has diminished re- 
cently, but the liability of these parts to corrosion still 
exists, and must be regarded as a serious disadvantage. 

(‘) The upkeep of Belleville boilers has proved to be 
exceedingly costly, whereas that of cylindrical boilers is 
trifling, and this disproportion is likely to increase 
materially with the age of the boilers. m account of 
the necessity for more repairs, ships with Belleville 
boilers will be laid up more trequentiy and for much 
a ¥ e than similar ships with cylindrical boilers. 

(k) The additional evaporating plant required with 
Belleville boilers, and their greater coal consumption on 
ordinary service a3 compared with cylindrical boilers, has 
hitherto nullified to a t extent the saving of weight 
effected by their adoption, and in considering the radius 
of action of ships fitted with them, no real advantage has 
been gained by their use. The Committee cannot say, 
however, whether this may not apply to other types of 
water-tube boilers; this can only be determined by ex- 
tended experience. 

9. As compared with the cylindrical boiler, a satisfac- 
tory water-tube boiler should possess the following ad- 
vantages :— 

(a) Less delay in steam raising. 

(b) Less liability to damage if the boiler be struck by a 
projectile. 

(c) Greater ease of repair and renewal of parts. 

(d) Less weight for the power generated, considering 
the weight of the boiler installation only. 

(e) Ability to carry a higher steam pressure. 

(f) Greater fire-grate area for the same floor area, with 
consequent less forcing for full power. 

To a considerable extent, these advantages are possessed 
by the Belleville boiler, but the Committee consider that 
they are more than counterbalanced by the disadvantages 
enumerated in Paragraph 8. 

10. From the Report on the trials of the ‘‘ Hyacinth” 
and ‘‘ Minerva,” it will be seen that, during the Channel 
trials, the Belleville boilers of the former were more 
efficient, as regards evaporation, than the cylindrical 
boilers of the latter as originally fitted ; but that, after re- 
tarders were fitted in the baller tubes of the ‘‘ Minerva,” 
the efficiencies were nearly equal.. The long runs to Gib- 
raltar and back showed that, in several respects, notably 
in smallness of feed-water and in economy of coal con- 
sumption, as well as in the immunity from accident 
during ordinary working, the cylindrical boilers were 
considerably superior to the Belleville. : 

11. In reference to the first part of Section (b) of Para- 
graph 3 of the Letter of Reference, the Committee are 
asked ‘‘to investigate the causes-of the defects which have 
occurred in these [ Belleville] boilers, and in the machinery 
of ships fitted with them, and to report how far they are 
preventible, either by modifications of details or by differ- 
ence of treatment, and how far they are inherent in the 
system.” In reference to this. matter, the Committee 
have visited many of H.M. ships fitted with Belleville 
boilers, including the *‘ Powerful,” ‘‘ Ariadne,” ‘‘Europa,” 
“Hermes,” ‘“‘ Furious,” A nt.” ‘* Niobe,” *“ Dia- 
dem,” War na oi “* Vestal,” and ‘‘Good Hope,” and 
have seen the lists of defects reported from the Channel 
Squadron, Mediterranean Fleet, and the China Station. 
From the knowledge thus obtained, the Committee are of 
opinion that, as stated in the Interim Report, ‘‘ to obtain 
satisfactory results in working the boilers in face of the 
disadvantages named . . .-more than ordinary ex- 
— and skill are required on the part of the working 
sg ” 


12. The principal’deféets which have arisen in the or- 
dinary working of Belleville boilers on board H.M. ships 
are :— 

(a) Corrosive decay of the baffles in the steam collectors, 
and of generator and economiser tubes. This has been 
caused by the intermittent character of the circulation of 
the water in the boiler, by which surfaces exposed to heat 
are alternately wetted and dried, and by the presence of 
air in the feed-water, which experience has shown to be 
particularly injurious to feed-water heaters placed in the 
uptakes of marine boilers; also, until recently, for want 
of the Lag 4 preservative treatment. The rate of decay 
has now been reduced by the use of lime and zinc, but 
great care has to be taken in order to prevent choking of 
the water-guage connections, in consequence of this ne- 
cessary free use of lime. Belleville boilers, having un- 
drowned generator tubes and a very large amount of 
feed-water heater surface in the uptakes, are more liable 
to injury by corrosion than any of the four types of water- 
ee which are named by the Committee as suitable 

al, 
: (+) The rapid wear of the working parts of the automatic 
eed apparatus and of the non-return valves in the down- 


ke ong 
(c) The burning and warping of the uptakes, boiler 
casings and boiler supports, with consequent falling off in 
ciency owing to the leakage of air into the uptakes. 
rious injury to the boilers has, in some instances, re- 
sulted from this cause. 
The burning of boiler casings and supports can be re- 
uced to a minimum by special design, and to some 


| that this will be a more or less serious working defect 
|in this and other t of marine water-tube boilers. 

| (d) The melting of fusible plugs, owing to the defective 
and uncertain character of the circulation of the water. 
| This defect has been a very general source of trouble, but, 
as these plugs are necessary for the safe working of the 
boilers, their melting in icular elements cannot be 
‘avoided when the rate of combustion under them is 
varied to any considerable extent. : 

(e) The — in the tubes about the water line, es- 
are gad in the wing elements. This occurs when the 
eed-water is not pure, and a sufficiently active circulation 
is not ee This serious defect has been the 
cause of tubes failing in several instances. 

( fy Leaky nipple joints. These have given great 
trouble. 

(9) The decay and fracture of the pipes connecting the 
float chambers and the water-gauge fittings to the 
elements. This been mainly due to the use of un- 
suitable material. 

(h) The excessive expenditure of coal, and of fresh 
water for boiler feed make-up, as compared with similar 
vessels fitted with cylindrical boilers. The expenditure 
of coal in ships fitted with Belleville boilers has been very 
high, both for auxilia: ae gi in harbour and for pro- 

ling purposes. The lossof water has, up to the present, 

m an unsatisfactory feature in the working of Belle- 
ville boilers, notwithstanding all the care which has been 
taken to guard against it. 

Of the above defects, a, b, d, and e are inherent in the 
Belleville system. With reference toh, it is considered 
that the loss of water is also inherent in the system. 

13. With reference to the latter part of section (b) of 
paragraph 3 the Letter of Reference, where the Committee 
are requested ‘‘to report generally on the suitability of the 
propelling and auxiliary machinery fitted in recent war 
vessels, and offer any suggestions for improvement, the 
effect as regards weight and —_ of any alterations pro- 
posed being also stated,” the Committee consider that the 


vessels are generally suitable, and the su tions they 
desire to make on this matter are set forth in the follow- 
ing paragraphs :— 

(a) Length of Stroke and Number of Revolutions.—They 
consider it desirable, where practicable, to increase the 
length of stroke and reduce the number of revolutions per 
minute, as compared with-the recent practice in H.M. ser- 
vice. This was referred to in Section 11 of the ‘‘Summary 
of Conclusions drawn from the Report on the trials car- 
ried out in the ‘Hyacinth’ and ‘Minerva,’” where the 
Committee called attention to the advantages of the 
longer stroke and of reducing the number of revolutions. 

b ers.—Where two main condensers are fitted 
to each set of main engines, the Committee consider that 
auxiliary condensers need not be fitted, if the auxiliary 
engines are arranged to exhaust into either part of the 
main condensers. : : 

(c) Jackets.—With the piston —_ now adopted, 
jacketing is rded as of doubtful advantage, even at 
comparatively low powers. It is considered that all jacket 
steam and drain connections on the H.P. and I.P. 
pracy ye may be omitted without loss of economy. They 
should be retained on the L.P. cylinders, but only in the 
machinery of second-class.cruisers and larger vessels. 

(d) Air Pumps.—It is recommended that independent 
steam-driven air pumps should be adopted where prac- 
ticable, for the following reasons :— : 

(1) The main engines would be relieved of reciprocating 

rts, which require much attention when running at 

igh speed ; there is also a risk of excessive loads coming 
on the pumps, due to i larity in the: supply of water 
in consequence of the rolling and pitching of the ship. 

(2) The work can, at all powers, be adjusted to the air 
we. with resulting economy. 

(3) The vacuum can be maintained and the condensers 
kept thoroughly drained while the main engines are not 
at work, thus making it more easy to handle the engines. 

(4) Hotwell pumps may be abolished. 

(5) With slow-running. pumps, the water can_be 
delivered into the hotwell tanks more free from air than 
in the case of pumps driven off. the main:engines. 

(6) Auxiliary air pumps tyne with. 

n cruiser engines of 22,000: indicated horse-power, if 
the auxiliary condensers with their air_and circulating 
pumps, and also the hotwell pumps, are omitted, a saving 
in weight of 10 tons would probably be effected. 

(e) Arrangement of Feed Pumps.—The main feed pumps 
should be placed in the forward parts of the engine-rooms, 
and their speed should be regulated by float-control tanks. 
Pressure gauges should be fitted on the feed discharge 
pipes in each firing space. The auxiliary feed pumps 
should be arranged in the stokeholds as at present. 

(f) Steam Pipes.—The use of lap-welded wrought-iron 
in preference to steel for steam pipes of internal diameters 
above 4 in. has advantagee. Iron pipes are cheaper, more 
easily obtainable, as reliable and less affected by corrosion 
than steel pipes, and in the larger sizes, a riveted covering 
strip over the weld is not required. In the arrangement 
of steam pipes, lange bends should be fitted where practic- 
able in order to take up the expansion of the pipes, and 
packed expansion joints should only be used where bends 
cannot be arra: for. 

(g) Arrangement of Main and Auxiliary Machinery in 
Engine Rooms.—In the later cruisers which have been 
seen by the Committee, the machinery space is so restricted 
that the necessary examinations and adjustments of the 
working can only be carried out with difficulty. 
Where this condition exists, parts which are difficult of 
access cannot be examined as frequently as is desirable, 
and the machinery may not therefore always be maintained 
in a thoroughly efficient condition, As this inaccessibility 
of parts would be a matter of serious moment under the 





extent by skilful stoking of the fires, but it is probable | 





stress of actual war service, it is recommended that, in 


propelling and auxiliary machinery as fitted in recent war | ¢.44 


future designs, more engine-room space ‘horse power 
should be provided than at present, In oom Weave thie 
cannot be done, it is considered that provision should be 
made outside the main engine rooms for a portion of the 
auxiliary machinery. i 

(h) Direction of tion of Propellers.—The Committee 
have had under consideration the relative efficiency of 
outward and inward turning screw propellers.-*'The avail- 
able information on this subject is very limited; but the 
results of some experiments, which have been placed 
before them, indicate that the balance of advantage is 
with outward turning screws. It is considered that this 
|important subject should be investigated by careful 
experiments with H.M. ships. 

4. In Section (c) of Paragraph 3, of the Letter of 
Reference, the Committee are requested ‘‘ to report on the 
advantages and disadvantages of Niclausse and Babcock 
and Wilcox boilers com with Belleville, as far as the 
means at the disposal of the Committee permit ; and also 
to report whether any other description of boiler has 
sufficient advantages over the Belleville, or the other 
two types mentioned above, as a boiler for large cruisers 
and battleships, to make it advisable to fit it in any of 
H.M. ships for trial.” The Committee in their Interim 
Report mentioned four different types of large straight- 
tube boilers, viz :— 

(a) Babcock and Wilcox ; 

(b) Niclausse ; 

(c) Diirr ; 

(d) Yarrow large tube ; 
which por | thought sufficiently promising for use in H.M. 
Navy, and they are still of this opinion. 

15. These types have few of the disadvantages of the 
Belleville type, with most of its advan They all 
have “‘ drowned ” tubes, and the water level as shown by 
the gauges is practically the level of the water in the 
boiler ; they do not require a much higher ure to be 
maintained in the feed pumps than in the boilers, nor in 
the boilers than at the engines; the use of automatic 
tors of an extremely delicate type is not neces- 
sary ; the circulation is fairly well defined, and is much 
freer than in the Belleville; from such experience and 
evidence as the Committee have had before them, the loss 
of water will be much less than with the Belleyille; and 
finally, they appear to be much more likely than the 
Belleville to be free from accident under ordinary con- 
ditions of service. 

16. In the course of their investigations, the Committee 
have watched the Babcock and Wilcox g Sat fitted in 
the SS, Martello, of the Wilson Line, employed in the 
Atlantic trade between Hull, Boston and New York. and 
copies of the reports of their inspections have from time 
to time been forwarded to their Lordships.* These in- 
spections have taken place at the end of every round 
voyage for 14 months, and the Committee’s opinion is that 
these boilers have stood the test of usage in Fp cached 
marine extremely well. The vessel has run about 91,000 
miles since the boilers were put in, and has usially been 
less than a week in = at either end ; the only irs 

uired have been those of the ordinary upkeep of any 
boiler, such as fire-bars, brickwork, &c., and only six 
tubes have required renewal. This opinion is strengthened 
by the inspections of boilers of the same type fitted in the 
Numidian, the Buenos Ayrean, and the Turret Cape. + 
In the case of the last-named vessel, the boilers have ad 
in use seven years, and cannot have been as well looked 
after as they would have been in the Navy, and their con- 
dition when examined recently was satisfactory. The 
Committee have also examined and tested boilers of the 
same type in H.M.S. Sheldrake, and find that, although 
they have been in use for four years, their condition is 
good and they have given little trouble. 

17. Niclausse boilers were seen at Cherbourg in the 
Varyag, a first-class cruiser of the Russian Navy, recent]. 
built the Cramp firm at Philadelphia, which 
steamed across the Atlantic only ; also, in the French 
ilot-school vessel Elan.} Boilers of the same type in 
-M. ships Seagull and Fantéme have been inspected : 
those in the Seagull are several years old, and have proved 
generally satisfactory. ; 

18. Diirr boilers were seen under construction » at 
Diisseldorf, while being fitted in place in H.I.M.S, Prinz 
Heinrich at Kiel ; and in H.I.M.S. Sachsen at Kiel, after 
two years’ work.§ Boilers of this type are being fitted in 
the Medusa. : 

ene et — a the small-tube type have been 
seen in the new ship Kéningin Regenters, of the Dutch 
Navy, and in the Zonta, an Austrian pra Pos which had 
recently returned from three — service in Chinese 
waters.{/ The Committee understand that the Yarrow 
boiler is beer | installed in the Dutch and Austrian Navies, 
with forced draught on both the closed stokehold system 
and the closed ashpit system with heated ‘air supply. 
Two methods of heating the air supply are being fitted, 
one by means of tubes in the uptakes, and the other by 
fitting an outer case completely over the boiler and the 
——-. and passing the air supply through the space so 
ormed. 


__* Vide pages 22 to 28 of the “ Progress Report for thé 
year 1901,” and pages 27 to 30 of the Appiindis Soreunded 
with this Report. - 


+ Vide 29 to 33 of the _ Pvogress Bopéet for the 
year 1901,” and 17, and 32 of the A: i - 
warded with this eect 5 - pgzayalas 


t Vide 41 and 42 of the “ 
cue ee Progress Report for the 


§ Vide pages 34 to 40 of the “ Progress Re; for the 
year 1901.” muamenn 

I Vide 43 to 46, and 51 to 53, of the “ 

Report for the year 1901,” the former pages containing 
information concerning other vessels of the Dutch Navy 
fitted with Yarrow boilers. ; 
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20. Yarrow boilers are being fitted in the Medea, and 
were recommended by the Committee for use in com- 
bination with cylindrical boilers in some of the first-class 
cruisers of the Devonshire class. These boilers are of the 
large-tube type, with tubes 1} inches in diameter, and t 
Committee anticipate they will be more efficient and five 
better results on service than the small-tube type. The 
latest Yarrow boilers for the Austrian and Swedish 
Navies are having tubes of 1? inches diameter fitted. _ 

21. The Committee have carried out a series of trials 
with the —— and Sheldrake, and the Espiégle and 
Fantéme. The report on these trials is well advan 
and will be forwarded to their Lordships as soon as ready. 
The Committee would, however, point out that the trials 
with such small installations cannot be regarded as givin 
a true indication of what the same types of boilers woul 
do in larger installations. As no large vessels in our 
Navy are, however, yet fitted with boilers of these type: 
the Committee thought it desirable to carry out trials in 
the vessels available. The results of these trials are 
satisfactory, and have confirmed the Committee in their 
opinion that Babcock and Wilcox and Niclausse boilers 
are suitable for trial on a larger scale in H.M. Service. 

22. The Committee were led to propose to their Lord- 
ships that Yarrow large-tube and Diirr boilers should be 
tried in the Medea and Medusa respectively, as they 
understood that no ship in H.M. Service was about to be 
fitted with these boilers, while several were with Babcock 
and Wilcox and Niclausse boilers, and it was thought 
desirable that trials of each of these four types should 
take place as soon as possible. 

23. The work of fitting the new boilers in the Medea 
and Medusa is now well advanced, and the Committee 
hope that their trials will be begun shortly. A report on 
the results obtained will be forwarded to their Lordships 
as soon as possible. 

24. While they will indicate whether Yarrow large- 
tube and Diirr boilers are safe and efficient steam gene- 
rators, the Committee do not anticipate that the results of 
these trials, when taken together with the trials of the 
Babcock and Wilcox and the Niclausse boilers mentioned 
in paragraph 21, will enable them to say whether either 
of these boilers can be ‘‘ authoritatively recommended as 
a standard boiler for the use of H.M. Navy ;” as the en- 
durance of the boilers, the nature and extent of the 
defects which will be developed on actual service, the loss 
of efficiency after prolonged use, and the cost of upkeep, 
can only be determined by lengthened experience. 

25. In the ships of the Senapenth and Devonshire 
classes, opportunity will be afforded for a very important 
comparison between ships of practically the same’ dis- 
placement and power, fitted with the same type of 
machinery, but only differing in the types of boilers fitted. 
The results obtained by these ships on trials and on 
actual service should contribute to a large extent towards 
solving the problem as to the best type of boiler for H.M. 
Service. 

(To be continued.) 


THE STRENGTH OF TORPEDO-BOATS. 
To THE Eprtor OF ENGINEERING. 

Srr,—The gprs, ban gee ge on the hull of the 
destroyer Wolf to test her ability to withstand ‘ hog- 
ging and sagging” strains will be very interesting, and 
as the results are sure to be valuable, I venture to sug- 
gest, through your columns, that in making the test for 
* hogging” a full head of steam be got up and the boiler 
gig left open, the throttles being, of course, 
c 





The object of this suggestion is to find out what effect 
on the hull, if any, the tendency of the steam pressure 
(amounting to from 14 to 20 tons) has to force the boilers 
and engines apart when the ship is mounted on the crest 
of a wave amidships, as must be the case in head seas. 
Thanking you in an 


remain, yours pees: 
London, July 5, 1902. EMO. 








DRAWING-OFFICE AND MANUFACTURERS’ 
COSTS. 
To THE Eprtor or ENGINEERING. 

Srr,—The writer has for some time read your cor- 
respondents’ letters on the above subject, and I to 
a se extent with what correspondents Gillaird and 
‘* Hopeful ” have said; The draughtsman ought to have 
the commercial training of costs, &c., ‘‘not profit prices, 
or correspondence,” to help him in designing. 

I do not hold with correspondent Grainger. To my mind 
he is decidedly wrong in what he has stated. 

There should, without a doubt, be two fountain heads 
in an engineering firm—general office and drawing-office— 
the former taking full resposibility of correspondence, 
accounts, finances, stock department, besides order system, 
M.O. ; the latter being responsible for all designs, draw- 
ings, ordering of material, sizes, estimating (not profits), 
prime costs, in conjunction with the two fountain heads. 

There is, more or less, a jealous spirit between-the clerk 
and draughtsman ; still, not toa very great cee. The 
corresponding clerk, without a doubt, is the firm’s con- 





fidentialman. ‘‘Prices, connections,” &c. Therefore, to my 
mind, he has every right to be discreet in his department; 
moreover, during the early of the day he is compelled 
to keep in going order with his typewriter, as each morn- 
ing "o> e ee. which invariably means ‘‘all hands,” 
with a k for dinner ; 5.30 is reached, and in many 
cases well before his correspondence is typed. 

The draughtsman’s position is full of responsibility, not | 
only from a designing point of view, which must be on the | 
cheapest and most, economical commercial lines possible, 
with a view of securing strength, lightness, durability, with 
limited weight, at ‘a reasonable cost per ton, the smaller 


| reduced, the flame becomes luminous ; an 
| directed on a fragment of lime, calcium carbide is 


the better for his employer ; and to assist him in this he 
ought to make up his own estimates, weight, material, &c., 
based on the proportion, sizes, and dimensions he has fixed 
up, which isa very easy and simple matter to do, a 


he | he can get the necessary current prices of materials 


labour. 

Seldom do you find in the medium of a drawing-office 
much estimating where they have ‘stan manufac- 
tures,” unless it is an inquiry for something that the firm 
has not made before ; then it is the estimating draughts- 
man’s duty to make his estimate. It is not necessary to 


ced, | give 30 posters of prices of materials. Oh, dear, no! One 


would satisfy 30 draughtsmen, subject to occasional re- 
vision. 

Why should he give all his brains, calculations, and 
common-sense, and, probably, years of experience, to a 
costs clerk, to weigh up, &c.? Surely he can do both; 
anyhow, he ought to, and not give way to another who is 
simply a person ‘‘casting up” time, wages, and materials ; 
it is his one occupation, whereas there are many in com- 
mercial designing. 

have served in the capacity as a draughtsman with 
many firms, consequently I speak with experience. ~ I 
never met a costs clerk who considered himself thoroughly 
capable of reading a drawing, or assuming to know the 
working foreman’s practical department. I have met a 
a few in business, and sound fellows they were, ever ready 
to tell anything to help you, providing they were ap- 
proached in a genial spirit. 

Some seventeen years ago it was my lot to ‘‘cast up,” 
although I might say that it is fully that time since I did 
so; it was an experience I never forgot. The pith of 
prime costs is knowing the system of framing costs books; 
when once this is accomplished, then it is simply a ques- 
tion of A BC. 

There are two books | serge A apes time-book and 
material-book. An intelligent man is necessary to call on 
each workman and book his time, to check number and 
machinery order number in the former book, which could 
be checked for time with the time office books. With a 
view to wea g wages, if necessary, when the cost of 
any particular M.O. is required, it 1s simply the costs 
clerk’s duty to cast up time, wages,-and weight from 
these books, and hand.it on to the accountant, to enter in 
the service and ledger books profit being added by the 
responsible head when required. 

Thanking you for this insertion, I am yours, &c., 

Lincoln. DRAUGHTSMAN. 


“ce 








MISCELLANEA. 

Tue Admiralty have withdrawn the clause fixing the 
minimum age of 35 for promotion of engine-room artificers 
to warrant rank, and have reduced the qualifying service 
for promotion from ten to eight years, thus making 
engine-room artificers eligible for promotion to warrant 
rank at the age of 29. 


Specimens of volcanic dust collected in St. Vincent 
and Martinique during the recent eruptions, which have 
been placed by the Colonial Office at the disposal of the 
Board of Education, are exhibited in the western galleries 
of the Victoria and Albert Museum. To this exhibit 
there has been added some dust which fell in Barbados, 
with chemical analyses of the same, and drawings of the 
minerals which it contains. 


The Times reports that a considerable amount of rail- 
se d work is about to be undertaken in the Orange River 
Colony. The lines contemplated are as follows: From 
Jagersfontein to Kimberley, vid Paardeberg Drift, thus 
considerably reducing the distance from Port Elizabeth 
and East London to Kimberley. 2. From Eland’s River, 
vid the left bank of the Wilge River, to Vereeniging, thus 
shortening the journey from Durban to Johannesburg by 
41 miles and shortening the Natal railage by 100 miles. 
This extension is most popular in Natal, as by its means 
instead of two heavy gradients at Biggarsberg and Ingogo 
“~~ one—that at Van Reenen’s Pass—need be traversed. 
3. The extension of the present railway, which has already 
been completed from Bloemfontein to Sanna’s Post, on to 
Ladybrand, vid Thaba ’Nchu.- In this connection, Sir 
H. J. Goold-Adams is making arrangements whereby the 
bywoners will be allowed to’contract for small sections of 
the permanent way. , 


At a recent meeting of the Société Francaise de Physique, 
M. Fouché exhibited an oxy-acetylene 4 in which 
only pure oxygen and acetylene are used. In a blowpipe 
previously devised it has been found necessary to mix 
ether with the acetylene in order to insure proper com- 
bustion. By using higher pressures, however, it has been 
found possible to dispense with the ether, and, as a conse- 
quence, a much higher temperature is realised in the blow- 
pipe flame. The proportions in which the gases are used 
are 1 volume of acetylene to 1.8 volumes of oxygen. The 
pressure used is equivalent to that of 4 metres (157.5 in.) 
of water, and the speed at which the gases issue from the 
jet is between 300 ft. and 450 ft. per second. At lower 
8 k-firing is liable to occur. The highest tem- 

rature is found ina greenish cone at the centre of the 

ame, the height of this cone being but } in. Metals 
fuse in this with the greatest facility, and it is easy to 
form autogenous welds of iron and steel, especially as the 
flame has neither a carbonising nor ucing action. 


| Silicon fuses easily, as do also lime and alumina ; nor is 


If the quantity of oxygen is 
if it is then 


esia more resistant. 


| formed. 
The Live 1 Steamship Owners’ Association have 
just pre a very interesting series of tabular compa- 


rative statements with respect to the trade of 
the United Kingdom during the ten years 1891-1900, 
showing the part of that trade carried in British and 


| foreign vessels, distinguishing the trade with forei 

‘countries and that with British possessions, and 

| distinguishing vessels with and those in ballast. 
The figures have been obtained 

| ments of the Navigation: and Shipping of the United 


| Kingdom.” The tonnage of vessels with trading to 
foreign countries in 1891 com 36,428,937 British and 
15,816,415 foreign, while in 1900 the figures were 42,780,284 

tons British and 26,566,403 tons foreign. he annual 


average for the ten years was 40,860,575 tons British and 
| 18,887,284 tons foreign. The percentage of British de- 
| creased from 69} to 617, while that of foreign increased 
from 30} to 38}, the annual ave _ percen for the 
whole decade Hag respectivel and 32. e vessels 
trading from the United Kingdom to British ions 
with cargo were of 9,105,416 tons in 1891 and 9,551,871 
tons in 1900, while foreign ships were of 963,456 tons in 
the former year and 959,586 tons in the latter. The 
annual average percentage of British increased in the ten 
years from 904 to 914, while that of foreign decreased 
from 94 to 8%. 


The contractor who built the stand which failed with 
such disastrous results at the recent International foot- 
ball match at Ibrox Park, Govan, was tried at the High 
Court, Glasgow, on an indictment charging him with 
culpable homicide, in that he used yellow pine instead 
of the red pine specified in the joists. Practically there 
is no ia 4 important difference in the strength of 
corresponding qualities of the two classes of _ timber, 
since, although red pine is generally considered rather 
the stronger, the difference is not enough to make the 
difference between a dangerous structure and a safe 
one. Of course, selected specimens of red pine can be ob- 
tained much stronger than bad specimens of yellow pine; 
but, with corresponding qualities of the weed, the differ- 
ence is not very material, the more especially as. the 
greater freedom of the yellow pine from knots goes far to 
compensate for such difference as exists in the relative 
strength of selected specimens of both woods. This view 
was strongly enforced by Sir Benjamin Baker, whose 
evidence at the trial went to show that the scantlings 
adopted by the architects responsible for the work, and 
passed by the burgh surveyor, were far too light, since, 
assuming the joists to be safe for a tensile stress of 2 tons 
per square inch in their tension surfaces, the safe load for 
the structure was not more than 25 Ib. per square foot. 
Largely as a result of Sir Benjamin Baker’s evidence, the 
jury acquitted the prisoner. 





Owing to the reasonable requirements of the German 
Excise laws the industrial use of alcohol bas inc 
enormously there of late yor, Thus, up to 1887, the 
total annual consumption of alcohol for industrial purposes 
throughout the German Empire did not exceed 4.4 million 

allons, whilst two years ago this figure had risen to 

million gallons. German agriculture has benefited 
ger. This great advance in the use of denatured spirit 

received every assistance from the public authorities 
who in place of raising difficulties and suggesting at every 
proposed step the possibility of some trivial fraud on the 
revenue, as do those nearer home, have judged that the 
country would profit more, even from a mere monetary 
point of view, by the development of the industry, than 
it could possibly lose, even if the excise requirements were 
so relaxed as to render possible an occasional trivial 
evasion of the lations. Regarding the matter 
from this point of view, the German Government 
awarded premiums for the production of denatured 
spirit, framed its regulations for the process of de- 
naturation so as to give manufacturers in certain 
cases a choice in the kind of adulterants used, and put 
no obstacles in the free transport and sale of the de- 
natured spirit. Atthe same time every effort has been made 
by private individuals to cheapen the manufacture and 
distribution of the spirit, which is sold retail at the price 
of about 1s. 4d. per gallon, whilst in larger quantities it 


can be obtained at a price of about 11d. per ion. The 
example set by Germany seems likely to r fruit in 


France, where, during the last year or two, the matter 
has attracted much attention. Used as the working agent 
in an explosion motor, capital results have been obtained, 
since, although weight for weight alcohol has only about 
half the heating power of petrol, yet according to Pro- 
fessor Musil a rather better thermo-dynamic efficienc 
is obtained—viz.,about 24 per cent., as compared wit 
one of 16 to 18 per cent. for a petrol motor, and of 18 to 31 
per cent. in the case of an engine using lighting gas. Using 
spirit alone about nine-tenths of a’ pint. are needed per 
horse-power hour, but in general it is found advisable to 
mix the spirit with benzine, in which case the cost of 
running is practically the same as with petrol. 








Om-Way CHANNELLING Macuing.—In describing the 
oil-way channelling machine, of which we published an 
engraving on page 8 of our last issue, we omitted to 
mention that t gs machine illustrated has been 
constructed by Messrs. Ward, Haggas, and Smith for 
Messrs. Croft and Perkins, of Bradfo: The machine 
has been patented by the makers. 








GrrMAN Nites Toot Works CuproLa.—On oe 
| of our last volume we illustrated a cupola, and described 
| it as that of pee and Ihssen, whereas it is the Colliau. 
|The former is shown in the photographic view of the 
| foundry, reproduced on the oy plate with our issue 
| of May 30. The Kriegar and Ihssen was given the pre- 
| ference at the works, we are informed, as it has a fore- 


hearth whereby it is — to get the iron away from the 
— of the sulphur in the coke bed as fast as it 
mi H : 
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ELECTRIC MINE-DRAINING PLANT AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS. HANIEL AND LUEG, DUSSELDORF-GRAFENBERG. 






Fig . 4. 


















































Fics. 4, 5, anp 6. UNpbEeRGROUND PLANT. 


THE ere-pege plate in our present issue gives the|in both cylinders are worked by eccentrics. The 


illustrations of an electric generating installation for 
working a draining pump by Messrs. Haniel and 
ry of Diisseldorf -Grafenberg, and exhibited in 
the Machinery Hall at the Dusseldorf Exhibition. It 
is capable of lifting 5.5 cubic metres (1210 gallons) per 
minute against a head of 450 metres (1476 ft.), and 
has been constructed for the Rheinpreussen mine near 
Homberg. 

The primary installation above ground generates 
three-phase current at 2000 volts, and consists of a 
horizontal cross-compound trip-valve engine, driving 
a three-phase dynamo, keyed direct on the engine 
shaft. th the primary dynamo and the pump motor 
have been built by the Elektrizitaits Actien-Gesell- 
schaft, formerly W. Lahmeyer and Co., of Frankfort. 
The steam engine is rated at 900 indicated horse- 
power, and its principal dimensions are given on our 
two-page plate. 

The engine runs at a speed of 94 revolutions per 
minute. th cylinders are fitted with trip-valve Sie. 
tribution mechanism ; the inlet valve gear of the high- 
pressure cylinder is fitted with releasing mechanism, 
the valve falling back on its seat by the combined work- 
ing of an oil piston and springs. The exhaust valves 





cylinders, their covers, and the receiver, are steam- 
jacketed; the cylinders by their own steam, and the 
receiver by live steam. All the mechanical parts, 
shaft, connecting-rods, and piston-rods, are of Siemens- 
Martin steel of the best quality. The crosshead is a 
steel casting, and is held by two bolts on the piston- 
rod. The pistons are of cast-iron, and are fitted with 
self-expanding cast-iron rings. 
in one piece with the slide. The cranks are sur- 
rounded by splashers, which protect the dynamo. 

The dynamo is a 750-kilowatt machine, on a non- | 
inductive load; the pressure is 2000 volts, with a 
frequency of 50; the rotor acts as a flywheel. 
The dynamo is excited by a three-phase to con- 
tinuous converter, which is cupplied with current 
from the dynamo. The exciting current at start- 
ing is hb by a storage battery; this is re- 
charged by the converter when the engine is working. 
The current is supplied to the underground — 
motor through two cables formed of three wires, eac 
95 square millimetres (.144 square inch) in section. 
Two cables are used in order to have one available 
should the other get damaged in any way. The 
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It takes in the current direct, but as a 


| machine. 
means of safety and for controlling purposes, the 
pump-room is provided with a switch for switching off 


the current, and with an ammeter. The motor is 
keyed direct on the pump shaft, thus doing away with 
all intermediate parts for the transmission of* power. 
The motor acts as a flywheel. The mining company 
specified that the speed of the pump should not exceed 
60 revolutions per minute, for the reason that although 
the first cost is a comparatively high one, especially as 
regards the electric portion * 4 the plant, the working 
| of a slow-running pump, as has been proved in prac- 
| tice, is much more to be relied upon than the working 
| of “‘ Express” pumps. 
| The pump is of the double-acting differential type, 
| with cranks at 90 deg., and is worked from the primary 
|machine without starting resistance. A starting de- 
| vice renders it possible to switch in the pump as an 
hydraulic motor, by doing which the pressure of 
water in the delivery pipe acts automatically first on 
the larger section and then on the differential section 
of the plunger, and starts running the motor. As soon 
as 15 to 20 revolutions are reached, a signal is given 
to the driver of the primary plant at the surface, and 
the current supply to the motor is switched in. The 
pump is so designed that all the fittings are placed as 
far as practicable to the rear of the motor. All the 
piping is underneath the floor of the pump-room, 
and the flanges which have to be carried higher 
than the floor level are so protected that should they 
leak in any way, the water would escape to the rear, 
and not reach the motor. All the mechanical parts 
are carefully manufactured and of the best material ; 
the stuffing-boxes are provided with toothed nuts to 
prevent an eccentric pressure on the gland. The 
lubricator fittings on all moving parts can be attended 








Both cylinders are cast | to while the pump is running. The valve-chests and 


air-chambers are steel castings, and the valves are 
of —- bronze. . A jet arrangement is resorted 
to for the air suction from the suction air-chamber, 


|and an air-sluice for supplying the delivery air- 


chamber. 

The whole plant when once started, requires but 
very little supervision; this is a great advantage 
in the case of mine-draining pumps. 

On our two-page engraving, Fig. 1 is a cross-section 
through both cylinders of the engine which drives tho 
generating dynamo ; Fig. 2 a vertical section through 
the high-pressure cylinder, and Fig. 3 a plan of the 
engine with a horizontal section through the low- 
pressure cylinder. The views, Figs. 4, 5, and 6, on 
the present page, show the underground arrangements 





underground pump motor is a 650 horse - power 


of pumps and electric motor. 








1 
| 
i 
ii 








58 


ENGINEERING. 


[Juty 11, 1902. 








INDUSTRIAL NOTES. 


THE serious industrial unrest which has for a long 
time been manifest in Russia has already led to dan- 
gerous and disastrous disturbances in the southern 
parts of that empire, and also to some riots in the 
northern provinces. The gravest accounts are reported 
from Rostov-on-Don, in the province of Ekaterinoslav, 
where the troops were called out and fired upon the 
rioters, — eing killed and wounded. It is stzted 
that the workmen forced an entrance into several large 
factories and completely sacked them, breaking the 
machinery and appliances, and otherwise destroying a 
large amount of property. Itis alleged that the ferment 
is great in the provinces of Kharkoff, Poltava, Kieff, 
Voronezh, Saratoff, Kherson, Ekaterinoslav generally, 
and in the Northern Caucasus. The revolt of the 
workers therefore extends over a wide area, and 
is not confined to any one section of er 8 the 
agricultural labourers being equally agitated in various 
parts of Russia. It is very difficult to obtain reliable 
information either as to the causes of discontent, or 
as to its widespread character. The merest scraps of 
news sometimes filter through the telegraphic agen- 
cies, telling of riots and violence ; then we hear no 
more, except that ‘‘order is restored”—a favourite 
expression in Russia. There is less known of Russian 
industrial conditions than of those of any other 
European State; less, indeed, than of any country, 
verhaps, China excepted. But it seems clear that the 
Rens workpeople, of all classes and sections, are 
badly paid, work long hours, and are under harsh laws 
of a most repressive character. 

In treating of labour disputes in Russia, it should 
always be borne in mind that politics is always a large 
factor in the situation. Industrial movements are 
usually mixed up with political intrigues, with 
Socialism, and what is nod called Nihilism. The 
latest outbreak of violence at Rostov-on-Don is said to 
have been provoked by strangers to the district, de- 
scribed as ‘‘ emissaries of the Czar,” whatever that may 
mean. It is alleged that they urged the destruction 
of machinery and other labour-saving appliances, as 
disastrous to the poor, lessening the demand for work- 
men, and otherwise ruining them, and stated, further, 
that the Emperor was distressed at their sufferings, 
and anxious to ameliorate their condition. The use 
of the Czar’s name was a clumsy invention, but it 
soems to have had some effect in producing outrage 
and violence and destruction of property, both in the 
manufacturing districts and the agricultural villages. 
A century ago British workmen broke machinery and 
fired the produce of the farms. Even now some re- 
ard machinery as an evil, to be resisted if possible. 
Ronis is a century behind in this respect. Educa- 
tion is not general among the people. What the 
outcome of this extensive unrest may be, no one can 
foretell. But there, as elsewhere, violence and outra: 
will only end in bloodshed, in which the innocent will 
suffer with the guilty. The revival of violence in 
connection with labour agitations and disputes is to 
be deplored, from every point of view. Destruction 
of property will only recoil upen the workers. Our 
condemnation of the Russian work people must, how- 
ever, be tempered with some excuse. They have little 
chance of progressive development, of advancement, 
either as regards wages, hours of labour, conditions of 
employment, or cost of living; hence, perhaps, their 
resort to violence. 





The proposal to further reduce the interest payable 
to friendly societies under the Savings Banks Acts is 
causing considerable anxiety among the officials and the 
leading men of such societies. Mr. A. Chapman, Par- 
liamentary agent to the Ancient Order of Foresters, 
was examined at some length on the subject last week 
by the Savings Banks Funds Committee, Sir Michael 
Hicks-Beach, Chancellor of the Exchequer, being in 
the chair. The rate of interest now paid is 24 per 
cent. ; this, Mr. Chapman considered, ought to be the 
minimum. But even this will not suffice to render 
existing friendly societies solvent. The least to be 
earned as interest on their accumulated funds ought to 
be not less than 35 per cent. But this, of course, 
could not be om by the Post Office nor by the Trustee 
Savings Banks. igher rates have therefore to be 
sought elsewhere. But in respectof other investments 
the societies are hampered. The Legislature in its 
wisdom gave special facilities to such societies in all 
the earlier Acts, and these were extended when the 
Post Office Savings Banks were established. Mr. 


Chapman said that the State indirectly subsidised | 


friendly societies. This was done to encourage thrift ; 
and it has continued to do this successfully. He re- 
minded the Committee that most of the work was 
carried on voluntarily ; hence the great success of 
such institutions. There may be reasons of State for 
no longer subsidisin 


earned by the Post Office ; but, if this be so, care must 


8° | decrease of unemploy 





/made. 


such societies out of revenue | 
q , | satisfactory settlement, it was 
be taken not in any way to cripple, hamper, or dis- | conference to consider the subject. This special con- | 
courage such work. The societies should be empowered | 


fare of friendly societies are of national concern. 
There are 27,783 registered societies and branches, 
with 11,750,130 members, and aggregate funds amount- 
ing to 39,487,619. Any step which would endanger 
their position would be disastrous. 

Trade unions were for a long time able to invest 
their funds with the National Debt Commissioners, 
under regulations sanctioned by Parliament, after the 
passing of the Post Office rage «Paro Act. 
concession was granted by Mr. Gladstone after a very 


This | 





important deputation of trade union officials and | 


labour leaders in the early ’sixties. Up to that date 
most of their funds were lent to distillers and brewers, 
or to the landlord of the inn in which the meetings of 
the branch were held. After the concession a large 
proportion was invested in the savings banks, at a lower 
rate of interest. This continued until 1886. Then 
cameachange. Trade unions and branches were treated 
as individual depositors, and were not allowed to go 
beyond the statutory limit, while friendly societies 
were and are still allowed to invest to any amount. It 
was the fear that the accumulated funds in the savings 
banks would outgrow the power of investment by the 
National Debt Commissioners that caused restrictions 
to be introduced. Even now the vast capital in the 
hands of the National Debt Commissioners is such as 
to create some apprehension. The effect of the restric- 
tion in the case of trade unions has not been injurious. 
On the contrary, not being subject to the same limita- 
tions as friendly societies as to investments, they have 
struck out a new path, and are now investing in rail- 
way stock, in great commercial concerns, such as Sir 
William Armstrong and Co., and in municipal corpo- 
ration, harbour trust, and other notable securities 
—some also in house property. The result has been 
and is that the unions obtain a higher rate of interest, 
while, on the whole, the investments are sound, and 
dividends and interest secure. If the friendly societies 
are able to obtain sound investments at a rate of 
interest which will render them more actuarially sol- 
vent, it will be a gain ; but if by mischance any large 
portion of the 40,000,0007. were lost or jeopardised, then 
‘* providence and thrift ” would suffer. Good, sound 
investments at high rates of interest are now com- 
paratively few ; they were more plentiful 50 or even 
40 years ago. 





The report of the Cotton Spinners for the current 
month is more reassuring as regards employment. 
The united membership of the association is 13,674— 
a decrease of six in the month, and 136 less than a 
year ago. But this decrease is wholly in the number 
of piecers. There was an increase of full members to 
the number of 13, the increase on the year being 76. 
The proportion of unemployed full members was 8.6 
per cent., as compared with 20.1 per cent. in the pre- 
vious month, and 6.2 per cent. a year ago. he 

ed full members is encouraging, 
being nearly 11.5 per cent. The number of dispute 
cases dealt with in the month was 13; in the pre- 
vious month 9; in the same month a year ago 13. 
All were dealt with amicably. 
dents in the month, two of which were serious. 
There were also 11 claims under the Compensation 
Act; in the previous month there were 27 


45 
same month of last year 13. Since the Act came 





There were 11 acci- | 


in the | 


in force 621 claims for compensation have been sent in | 


to the employers. 
been settled amicably by the employers. 


report. The official record shows that a total of 
480,259 miners in Great Britain were represented at 
the conference. Delegates were present from Yorkshire, 
Lancashire, Cheshire, the Midland Federation, Derby- 
shire, Nottinghamshire, Scotland, South Wales and 
Monmouthshire, North Wales, Leicestershire, South- 
Western Somersetshire, and Gloucestershire, &c. The 
conference was therefore thoroughly representative, all 
districts, except Durham and Northumberland, being 
included in the conference delegation. With such an 
assembly, so closely united and identified with the 
movement, the decision arrived at will carry consider- 
able weight. 





The position of the iron trades in the Wolverhamp- 
ton district may be described as one of renewed 
activity ; but during the last fortnight business has 
been comparatively quiet, owing to preparations for 
Coronation festivities, and consequent holidays. It is 
reported that satisfactory advices have come to hand 
from the Cape, where the prospects of renewed trade ac- 
tivity are said to be good. The better qualities of 
foundry pig-iron are in demand, and the other qualities 
of iron are firm in price. The engineering and allied in- 
dustries continue to be fairly well employed generally, 
and some improvement is manifest in one or two 
branches which had been slack. The busiest branches 
are those engaged in constructive work—bridge and 
girder construction; tank, boiler, and gasholder 
erectors, and locomotive builders, also continue fairly 
busy. In the hardware industries activity varies ; but 
in general employment is still fairly good. While the 
position is favourable, the outlook is still more en- 
couraging for the near future. 

In the Birmingham district, the iron market towards 
the close of last week was well attended, but business 
had not resumed its ordinary course. Buyers were 
indisposed to give out large orders. Supplies of pig 
iron are said to be limited, by reason of the holidays 
and the extreme heat, puddlers not being able to work 
fullturns. The finished-iron trade has continued quiet. 
Expectations centre much upon South Africa, but it is 
hardly possible for extensive orders to arrive for a 
while. Some, however, have come for railway material 
and bridge-work. The engineering trades remain 
about the same as last reported—employment fair to 
moderate. In the other iron, steel, and metal-using 
trades the variations in activity are greater ; but very 
little actual slackness prevails. In some branches an 
improvement is manifest; in none is there any serious 
decline. 

The engineering and allied industries in Lancashire 
indicate renewed activity, though the indications are 
not very pronounced as yet. Establishments here and 
there have been-receiving more inquiries, and some 
have been booking additional orders, where the work 
on hand was getting slack. Electrical engineers are 
still under exceptional pressure, and have work enough 
on hand for a considerable time ahead. Locomotive 
builders are also full of orders, and boilermakers 
continue to be exceedingly busy. A fair amount of 
new work has been given out amongst structural engi- 
neers, and the builders of powerful engines are gene- 
rally well engaged. There is also plenty of work 
stirring in the lighter class of high-speed engines. 
Hydraulic engineers are also fairly well off for work. 
Makers of textile machinery report little improvement 


In most cases those claims have | except in one or two sections; but the cotton trade 
Very little | itself shows some improvement, and this will probably 


litigation has taken place, and very few actual dis-| extend to the engineering sections in due course. 


putes have arisen. 


It appears from the accounts that The iron trade has been mostly quiet, but a hardening 


the association has a financial interest in some of the | tendency in prices has been a ge in most quali- 


mills, so that the whole body is concerned in the | ties. 


jlicy of conciliation. The superannuation reserve 
und has now reached 32211. 17s. 9d. 
in operation for a short time, and it does not appear 
from the accounts that any of the members are yet in 
receipt of benefit. 





} 


| 


The National Federation of Miners seem to have | 
| suggested that British manufacturers ought not to 


ot tired of the perpetual agitation for an eight hours’ 
day by legal enactment, or to have lost faith in the 
anticipated success of the movement. For years the 
subject has been before the House of Commons, with 
varying success, sometimes the second reading of the 
Bill was carried, but it either failed to get into com- 
mittee, or was there shunted; in other instances the 
Bill was rejected. Durham and Northumberland had 


Some of this is said to due to considerable 
purchases on American account, the shipments to the 


It has only been | States enabling sellers to hold out for full rates. 





The quarterly report of the Amalgamated Associa- 


* | tion of Card and Blowing-Room Operatives calls atten- 


tion to the state of the cotton trade, and especially to 
the scarcity of raw cotton of good qualities. It is 


have to depend so largely upon American-grown cotton, 
but should cultivate growth where practicable in our 
colonies and dependencies. It is further suggested 
that the Government should aid in the development of 


| cotton-growing, seeing that the cotton industries of 


the eight hours’ day, or less; so the representatives | 


voted against Parliamentary enactment as needless, and 
ibly dangerous. More recently the Scottish miners 

ave obtained an eight hours’day. But in the Federa- 
tion districts no progress in this direction has been 
At the Birmingham Conference, held in 


October last, a resolution was carried to the effect | 


| that the executive committee of the Federation should 


— the coalowners with the view of reducing 
the hours in the Federation area ; failing to secure a 
to call a special 


ference was held in Southport during the past week, 


the United Kingdom are of immense proportions. 





That the question of ‘direct representation of 
labour in Parliament ” will be to the forefront at the 
next general election is certain, whatever its effect 
upon political parties. Among the chosen candidates 
stands the name of Mr. Barnes, general secretary of 
the Amalgamated Society of Engineers, who has been 
selected by the Glasgow Trades Council to contest the 
Hutchesontown Division in the labour interest. Mr. 
Barnes deserves the honour, for he is an able repre- 
sentative of labour’s cause. It is also a compliment to 
the great trade union he represents. 


The recent award of Lord James of Hereford as 


to invest in the best available markets, and even then | but it was decided to keep the proceedings private, | regards miners’ wages has not given universal satisfac- 


there will be great danger. The prosperity and wel- | except in so far as the conference choose to issue any | tion. 


In North Staffordshire it is reported that some 
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1200 men absented themselves from work in the Long- 
ton and Fenton districts in protest against the reduc- | 
tion. But if the men refuse to accept and carry out | 
the award, will the Federation allow them strike | 

ay ? 
The exact position of the miners’ strike in the! 
United States is not quite clear. The rumours are that 
it has collapsed, without any concessions from the em- 
ployers. But the reports are so meagre that one | 
cannot tell how the matter now stands. In any case it 
would appear that the strike was not well-timed, even 
if the men were right. A hasty strike means a hasty 
retreat, usually ending in disaster. 





The Dockers’ Union propose to take a new departure 
in the matter of loading and unloading vessels at the 
London docks and wharves. It is proposed that the 
union, as a body corporate, shall compete with existing 
contractors, by entering into contracts with the usual 
penalty clause attached, and then do the work by and 
through the members of the union only. Some ten 
years ago they tried the experiment of gangs, but 
this did not prosper. There might be legal difficulties 
in connection with the present proposal. The dock and 
shipping companies and contractors will see to this. 

The great strike of employés of the Canadian 
Northern Pacific Railway in the early part of last 
week has caused the system to be tied up for a while. 
The dispute arose over the recognition of the union as 
a factor in negotiations on labour questions. The 
strike was caused. by the refusal of the company to 
recognise the Mechanics’ Union a month ago; now a 
general strike, in sympathy, has taken place. 

The stonemasons at Burton-on-Trent came out on 
strike last week for an advance in wages from 84d. to 
= per hour, and for modifications in the working 
rules. 

The dispute in the Welsh tinplate trade threatens to 
develop into a strike, owing to the failure of negotia- 
tions to arrange a settlement of matters respecting the 
new wages tariff. It is, however, proposed to with- 
hold notices in the hope of a settlement. 

The strike of labourers at the petroleum works at 
Baku, which has been prolonged for some months, led 
to a disturbance last week, when some proposed to 
return to work. The troops were called out and many 
of the strikers were killed and wounded. 

The dispute as to a reduction of 124 per cent. in the 

wages of Scotch miners has been referred to Sheriff 
Jameson, K.C. 
_ The wages of Northumberland miners has been 
further reduced 3} per cent., under the regulations of 
the Conciliation Board. But the price of coal does not 
seem to decrease very largely. 








BALANCING MARINE ENGINES. 


A Comparison of Five Types of Engines with Respect to 
their Inertia Forces and Couples, their Increases in 
Weight Due to the Addition of Balance- Weights, and the 
Variations of Turning Moment on their Crankshafts.* 


By Professor W. E. Datpy, M.A., B.Sc. 


Art the spring meeting of 1899 I had the honour of ex- 
plaining to the Institution a simple semi-graphical method 
of making the detailed calculations required in the course 
of the design of a balanced engine, assuming the connect- 
ing-rods to be infinitely long ; and in my paper communi- 
cated to the Institution in the spring of 1901 this semi- 
grapical method was developed into an analytical method 
of including the effect of the connecting-rod, and also of 
estimating the magnitudes of the unbalanced forces and 
couples in engines designed without regard to their dyna- 
mical balance. Both these papers deal with the more 
theoretical side of the subject, and the practical questions 
of, How much heavier the moving parts of engines of the 
usual bl become when masses are added to neutralise 
their unbalanced forces and couples? What change in 
weight is introduced when the conditions of balance are 
satisfied in the initial design so that no balance-weights 
are necessary ? What changes in the form of the crank- 
effort diagrams may be expected when the crank angles 
are set to suit the balancing conditions? were not con- 
sidered. The object of this paper is to consider these 
questions in detail, and to illustrate the various points by 
means of comparative diagrams. 

The only way of balancing a three-crank marine engine 
of the usual type is by the addition of balance-weights, 
or bob-weights, to the moving parts. In this case, noe: 
fore, balancing necessarily means the actual addition of 
ponsidersble masses of material to the machinery which 

ave no other duty but that of producing forces equal and 
opposite to the unbalanced forces caused by the motion 
of the moving parts which are concerned in doing the 
proper work of the engine. It is well known to the 
members of this Institution that Messrs. Yarrow, Schlick, 
— Tweedy made a departure from existing practice when 

ey began to build engines in which the moving parts 
concerned in doing the proper work of the engine were so 
arranged that they were in balance amongst themselves. 
oo engines of this kind no part of the machinery merely 
urns round or reciprocates for the sake of the forces its 
motion causes on the frame. No such arrangement is 
a however, unless the engine has, at least, four 
ranks. This condition and the progressive increase in 








* Paper read before the Institution of Naval Architects. 


SCHEDULE T1.—Detaitep Masses or Movine Parts. 
Stroke, 33in. Ratio of crank to connecting-rod, 1 : 4.44. 


All masses are reduced to the crank radius of 16} in. hog an us each crank indicate their order, reckoning from 
the left hand. ‘ 
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Gear. tons tons | tons tons tons 
{ Reci Main 2.2250 1.1700 1.1700 1.1700 1.3370 
3 P- \ Valve 0.3024 0.2404 0.2404 0.2404 0.2404 
| Revol Main 0.9000 0.6750 0.6750 0.6750 0.7410 
* (Valve 0.1428 0.1426 | 0.1426 0.1426 0.1426 
Reci Main 1.6180 1.1700 | 1.1700 1.6180 1.6180 
J P- \ Valve 0.2393 0.2404 | 0.2404 0.2404 | 0.2404 
2 | Revo { Main 0.9000 0.6750 0.6750 | 0.9000 0.9000 
* Valve 0.1428 0.1426 0.1426 0.1426 0.1426 
Recip. { Main 1.3500 1.6180 | 1.6180 1.3500 1.3960 
P P- | Valve 0.1768 0.2404 0.2404 0.1768 0.1768 
Revol, { Main 0.9000 0.9000 0.9000 0.9000 0.9000 
* Valve 0.1428 0.1426 | 0.1426 0.1426 | 0.1426 
{ Reci Main ig 1.3500 1.3500 1.1700 | 1.1700 
‘ P. (Valve : 0.1768 0.1768 0.2404 0.2404 
[Revol { Main ve 0.9000 0.9000 0.6750 0.7400 
* Valve 4 0.1426 0.1426 0.1426 | 0.1426 
Total... ..| 9.0899 9.9264 | 9.9264 9.9264 | 10.2704 








the power of marine engines have together determined the 
gradual introduction during the last ten years of the four- 
crank engine into the Navy and the mercantile marine. 
Yet that the sibilities of balancing the four-crank 
engine have not been generally ised is shown by the 
fact that many engines of that type have been and are still 
being built with their cranks at right angles, even when 
absence of vibration is imperative. Four cranks at right 
angles is just the one particular arrangement of a four- 
crank engine which makes it impossible to effect balance 
without the addition of balance-weights. A change in 
the crank angles, however, and a small change in the mass 
of the moving parts, is all that is necessary to obtain an 
engine in which the moving parts are balanced amongst 
themselves ; tochange, in fact, a four-crank unbalanced 
engine into a four-crank balanced engine of the Yarrow, 
Schlick, and Tweedy type. These changes cannot be 
made in any arbitrary manner. The masses, crank angles, 
and centres of cylinders must be mutually adjusted to 
satisfy certain conditions. These conditions need not 
be discussed here, nor the methods of finding a solu- 
tion of the equations expressing them, as these pro- 
blems have already formed the subject of papers by 
Messrs. Yarrow, Schlick, Taylor, Macalpine, Macfarlane 
Gray, and others ; my own papers already quoted bein; 
entirely devoted to this part of the subject. In the fol- 
lowing comparisons, therefore, results only will be given. 
The comparisons are le between five engines of the 
same power arranged in typical ways. These different 
arrangements are rate 4 first, as regards the magni- 
tudes of their unbalanced forces and couples; secondly, 
with respect to the increase of weight consequent upon 
the addition of balance-weights to the crankshaft to 
balance the forces and couples in the vertical plane as 
completely as possible ; thirdly, with regard to the varia- 
tions of turning effort. é 

Types of Engines.—Each of the five engines is supposed 
to develop 1750 indicated horse-power at 90 revolutions 
per minute, triple-expansion. : 

The first arrangement considered is that of the ordinary 
three-cylinder marine engine, with cranks at 120 deg., 
and, in what follows, is referred to as the Triple type. 

The second type considered is a four-cylinder engine, 
in which the sequence of cranks and sequence of gener | 
are re in the way adopted in H.M.S. Terrible, and 
is refe to throughout as the Terrible type. 

The third arrangement of cranks and cylinders is the 
same as used in H.M.S. Powerful, and is referred to as 
the Powerful type, 

In the fourth type the cranks are mutually at right 
angles, following one another, as in the Powerful type, but 
the sequence of cylinders is that of the fifth type—that 
is to say, the low-pressure forward cylinder and the low- 
pressure aft cylinder are placed so that the high-pressure 
and iaterebediate-hotemn cylinders lie between them. 
Thus the sequence of cylinders is— 


Low pressure aft. Intermediate ——_ High 
pressure. Low pressure forward. 


This sequence of cylinders was used for the first time, 
I believe, in the e —_ built for the s.s. Innisfallen by 
Messrs. Wigham-Richardson and Co., to an order re- 
ceived in November, 1895. The crank angles used in 
these engines were none of them 90 deg, as in the 
arrangement under consideration, and for this reason the 
type been named the Modified Innisfallen type. 

is ty 


pe has been included because the uence 0! 


cylinders above, with cranks at right angles, has come 
into general use in recent years, both in this country and 
in America. 2 

An engine of the Yarrow-Schlick-Tweedy type is the 
fifth arrangement considered, and is referred to through- 
out the paper as the Balanced type. A study of the 
curves in the paper will show that this t, 


ype possesses all 


f | the effect of the reciproca’ 





the advantages of a balanced engine without any dis- 
advantage as regards turning moment, and has the great 
poetical advantage that the balancing is effected with 
only a slight change in the usual ys t of the moving 

rts. The uence of cylinders is the same as in the 
Modified Innisfallen type. 

It should be distinctly understood that the weights and 
dimensions of the different types have no connection or 
relation with the actual engines of the same name. The 
names have simply been chosen for convenience of re- 
ference because the arrangements of cranks and sequence 
of cylinders corresponding to them are so well known. 

Weights of the: Moving Parts.—These are shown in 
Schedule I. It will be observed that the weights are 
the same in gross and in detail for the Powerful, Ter- 
rible, and Modified Innisfallen types. The oe 
sure and intermediate gear of the Triple type is the same 
as in the above Four-Crank types, with the exception of 
small differences in the valve gear. The weight of the 
low-pressure gear is, of course, considerably different 
from the low-pressure gears of the other types. There 
are slight differences in the main gear of the Balanced 
type consequent upon the fact that the masses have to 
be proportioned to satisfy the balancing conditions. The 
valve gear in all the Four-Crank Lf has the same weight 
in detail and in gross. It wi observed that the 
total mass of the balanced engine compared with the 
other Four-Crank types is about 34 per cent. greater. For 
the arrangement of the weights of the parts to fulfil the 
<a requirements of marine-engine design I am in- 

ebted to my friend Mr. Tweedy. 

Comparison as regards the Unbalanéed Forces and 
Couples.—The series of diagrams given in the groups of 
figures A to E (pages 60 and 61) enable this comparison 
to be easily made, because all the curves are drawn to the 
same scale. In each up there are four separate sets of 
curves, the thick unbroken curves giving severally, 

The unbalanced force in a vertical plane ; 
couple in a vertical plane ; 
force in a horizontal plane; 
‘ couple in a horizontal plane. 


In every one of the twenty diagrams the angle between 
the several high-pressure cranks and the vertical plane is 
indicated horizontally. Thus, considering Group A, when 
the engine, the parts.of which are detailed in Schedule I. 
under the head of “Triple Type,” is running at 90 revo- 
lutions per minute, and the high-pressure crank is at 
D4 deg., with the vertical plane, the instantaneous value 
of the 


Unbalanced vertical force is 


+ 1.7 tons weight 


” », couple — 50 foot-tons 
me horizontal force — 0.3 ton weight 
cee it couple... — 40 foot-tons 


Or, again, considering the curves belonging to the 
Modified Innisfallen type (Group C), under the same con- 
ditions of speed, the instantaneous values, when the high- 
pressure crank is 90 deg. from the vertical position, are 


Unbalanced vertical force —3.2 tons weight 
ne ”. couple ~— 54 foot-tons 
a horizontal force ..._ —1.5 tons weight 


fa couple .. -—4 foot-tons 


It should be understood that the curves showing the 
unbalanced forces and couples in the vertical plane give 
t i Teci ting parts of the main-gear, 
including the obliquity of the connecting-rod, the effect 
of the reciprocating parts of the valve-gear assuming an 
infinitely long valve-rod, and the effect of the revolving 
parts of the main-gear and valve-gear. The curves giving 
the unbalanced horizontal forces and couples include the 
revolving parts of the main-gear and the valve-gear. 
The curves for the vertical plane are, therefore not 
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simple sine curves, like those for the horizontal plane,{ Zhe Balancing of the Triple, ‘‘ Terrible,” “‘ Powerful,” 
since they are distorted by the effect of the obliquity of | and “* Modified Innisfallen” Types: Comparison of In- 
the connecting-rod. | creased Weights.—The question now arises, To what 

In order that some idea may be formed of the relative | extent is it ible to reduce these unbalanced forces 
effect of the main-gear and valve-gear in producing the | and couples by the addition of balance weights? It is 
unbalanced state, the maximum ordinate corresponding | only ible to balance the revolving masses completely, 
to the harmonic curve representing the effect of the but the primary part of the unbalanced effect of the re- 
valve-gear is added to fs s diagram and marked “‘ V,” | ciprocating masses in the vertical plane may be balanced 
and the maximum ordinate of the simple harmonic curve by revolving masses attached to the crankshaft also, 
representing the primary effect of the main-gear is added | though these masses of necessity introduce forces and 
and noe | *P.” In the horizontal plane the sum of pons in the horizontal plane equal to those which they 
the two curves determined by these ordinates results in | balance in the vertical plane. The secondary unbalanced 
the thick unbroken curve given in the diagrams. In the forces and couples may, it is true, be balanced by suitably 


Group A. 
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(7418 A) 
The addon of Balance Weights to change the Forces and: Couples to those 


Group C., 


FOOT .TONWS 


TONS 





The addiuon of Balance Waghts to change the forces and Couples to those 


vertical plane the sum of the similar pair of curves differs | attached masses, though they must be operated twice as 
from the thick unbroken curve given by the amount of the | fast as the engine crankshaft. | } 

secondary effect due to the alqaity of the connecting-| This method of dealing with the matter was pointed 
rods. out by Mr. Macalpine in an article to ENGINEERING, 
_ Comparing the diagrams of Groups A and B (Plate I.), | February 19, 1897, and ways were explained and illus- 
it will be seen that no advantage is gained by an engine | trated of attaching masses to an engine to neutralise the 
of the Terrible type over an engine of equal power of the | secondary and tertiary effects. Confining myself to the 
Triple type. In fact, the unbalanced forces and couples | balancing of the primary effect only, by the addition of 
are much greater in the former than in the latter | balance-weights to the crankshaft, the balance-weights 
type. Comparing the Triple with the Powerful type | have been found for completely balancing the force and 
(Group D), there is a distinct advantage in favour of | couple in the vertical plane; that is to say, when these 
the four-crank engine. The Modified Innisfallen type | weights are added to the crankshaft, the unbalanced 
(Group C) has an advantage over all the types repre- | force and couple in the vertical plane will be of a second 
sented in Groups A, B, D, as regards the vertical couple. | order, and due to the obliquity of the connecting-rod. 
Comparing any one of these types with the balanced Schedule II., page 62, gives ticulars of these weights. 
engine of the Yarrow, Schlick, and Tweedy type (Group | It will be noticed that to ce to this extent requires 





to less extent in the three other unbalanced Four-Crank 
types. The Modified Innisfallen type requires the smallest 
addition, this being 14.9 per cent. The unbalanced forces 
and couples remaining after the addition of these balanced 
weights are shown by the dotted curves on the diagrams 
annexed. It will be noticed that in the vertical plane 
the unbalanced force and couple curves are all of the 
second order. The effect in the horizontal plane is in 
most cases increased. In order to facilitate the compari- 
son, the maximum values of the unbalanced vertical and 
horizontal forces and couples have been tabulated in 
Schedule IIT., page 62, both before and after the addition 





Pe : 
undicated by dotted curves, ucreases the Mass of he moving parts 52> 2 Je Balance Waghts increase Mass 42+47o 
Change produced shown by dotted curves 









undicated dowed lines, increas of the moving parts 14: Ihe addition of Balance Weights to change the Forces and Couples tothose 
heat by amr “9% indicated by dotted carves,increases the Mass of themoving parts 19° § /e 





E), the advantage of this kind of engine is at once | the addition of mass to the moving parts of 52.2 per cent. 
apparent. of their original weight in the case of the Triple type, and 






of the balance-weights. 
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TIONS 


Foor 


Comparison as regards the Variation of Turning Effort. 
—If the work done were equally divided between the 
cylinders of the four-crank engines in which the cranks 
are at right angles, a good crank-effort curve would 
obtained independently of the sequence of the cranks. 
Engineers generally prefer to arrange the distribution s0 
that the work done in the two low-pressure cylinders 
combined is about equal to that done in the high-pressure 
or in the intermediate-pressure cylinders. In this case the 
sequence of cranks becomes an important consideration. 
To obtain some basis of comparison in this respect, the 
starboard set of indicator cards (Figs. 5 to 8, page 61), 
taken at a full-power trial of H.M.S. Powerful, and pub- 
lished in ENGINEERING, October 23, 1896, have been us 
in the construction of the crank-effort curves of the four 
types of four-crank engines under consideration. This 
set of ae is taken to represent the division of work 
between the cylinders most likely to be used in first-class 
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practice at the present time for four-cylinder triple- 
expansion engines. This set of diagrams is used to con- 
struct a crank-effort curve for the Balanced type only for 
the sake of comparison. A crank-effort curve more 
— to that type of engine has been constructed 
as well from a set of diagrams taken from an actual engine 
of that type. These diagrams are shown in Figs. 9 to 12, 
subjoined, 


Group E. 
Four CRANK BALANCED ENGINE. YARROW SCHLICK-TWEEDY Tyre. 1750 1.H.P.aT 90 Revs. PM 





“WP CRANA 





TONS 





EFFORT CURVES 


Fig.1. crank 
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J 
Terriste Type ano Mooirieo 


1-68 








Innisraccen Tvee. Powerruc Caros. 


same in form as this, if the component crank-effort curves | to 12, and which were taken from an engine of this type. 
belonging respectively to the low-pressure forward and | The crank-effort curve from these diagrams is shown in 
| low-pressure aft cylinders were identical inform. There Fig. 4. The ratio of the maximum to the minimum 
|is such a slight difference, however, that the one curve | torque is now redu to 1.33. The various ratios are 


 sroomaggys represents the turning moment of the two set forth in Schedule IV., page 62. : 
| types. ‘The crank-effort curve of the Powerful type is| In the construction of these curves the following data 
|shown in Fig. 2. The variation of crank effort is now | were taken : 


very much increased. inspection of the component : rage 
| very anol. An ope <i oi High pressure, 254 in. in diameter. 


Intermediate pressure, 394 in. in diameter. 

Low pressure, each 43 in. in diameter. 

Stroke, 33 in. 

Ratio of crank to connecting-rod, 1 : 4.44. 

s , 90 revolutions per minute. 

Mass of reciprocating parts, those given in Schedule I. 


The crank-effort curve corresponding to each cylinder is 
shown in the diagrams. 

The Effect of Changing the Conditions of Comparison.— 
Any one of the five typical engines may be increased in 
power by increasing the eek In this case the curves 

iving the unbalanced forces and couples (Groups A to 
f annexed) remain the same in form, but they must be 
interpreted to a different scale. Thus, if the speed is 
changed from 90 revolutions per minute to 7 revolutions 
per minute, the space on the paper representing 1 ton 
weight will at the new speed represent 
1 


v 
(5 


Similarly, the distance representing 1 foot-ton will now 


represent 
(5 y foot-tons. 
90 


The change of speed will modify the form of the crank- 
effort curves (Figs. 1 to 4, subjoined) to some extent ; but, 
if moderate, will not destroy their general character, be- 
cause when the cranks are in the regions of 90 deg. and 
270 deg., the inertia correction for the reciprocating parts 
vanishes; and at the dead centres, where the mertia 
effect is greatest, the turning moment vanishes. 

The engines may be changed in power by changing 
their size, the speed remaining the same. Providing the 
weights are all changed in the same ratio, g, say, and the 


y tons weight. 
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The set of crank-effort curves, all of which have been | 
by for the inertia of the reciprocating parts, are | 
shown in Figs. 1 to 4, above. It will be observed that | 
: € curve for the Terrible type (Fig. 1) is of very good | 
orm, the ratio of the maximum to the minimum torque | 
the’ 1.68. The minimum torque is 0.73 of the mean and | 

© maximum is 1.23 of the mean. The crank-effort curve 


of the Modified Innisfallen type would be precisely the 





curves will show that this is due to the relatively small 
roportion of work done in each low-pressure cylinder. 
ig. 3 shows the curve of the balanced type constructed 
from the Powerful diagrams. It will be noticed that the 


centres of the cylinders are all changed in the ratio p, say, 
the curves (Groups A to E, annexed) remain the same in 
form, but the distance on the paper representing 1 ton 
weight will now represent q tons weight, and the distance 
variations of turning effort are not greater than the varia- | on the paper By goo wd 1 foot-ton will now represent 
tion in the Terrible type, although the general shape of | p q foot-tons. If the change of — of the reciprocat- 
the curve is different. A great improvement in this curve | ing parts is made so that the weight per square inch of 
is made by using the set of diagrams shown in Figs. 9 | cylinder area is the same, the crank-effort diagrams will 
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SCHEDULE II.—Detats or THE BALANCE-WEIGHTS WHICH MUST BE ADDED TO THE MovinGc Parts 
TO COMPLETELY BALANCE THE Primary Forces AND COUPLES IN THE VERTICAL PLANE. 
All masses reduced to the crank radius of 16} in. 


The subscript figures give the angle between the radius of the balance-weight and the high-pressure crank, measured in a 
counterclockwise direction. 











F } | : » | Balanced Type. 
: t “Terrible” | ‘“ Powerful” | “ Innisfallen |B i iP 
raed, Triple Type. Type. Type. Type. pas og k 
tons tons tons tons tons 
Balance-weight attached to the crankshaft in Ea R 
the plane of the forward crank .. oe *» 2.25001 48° 2.71 50229¢ 0.8300220° 0.5260108° Nil 
Balance-weight attached to the crankshaft in & 
the plane of the after crank “et ¥ : 2.4700324° 1.495026° 1.110031° 0.9530159° Nil 
Total added mass at crank radius. . 7 = 4.7200 4.2100 1.9400 1.4790 Nil 
Mass of unbalanced moving parts, from Sche- | 
dule I. “e = - RS a ; 9.0399 9.9264 9.9264 9.9264 10.2704 
Mass of moving parts plus the mass of the + 
balanced weights .. 6 sk ; ant 13,7599 14.1364 11.8664 11.4054 10.2704 
Percentage increase of mass due to the addition | a 
of balance-weights. . pa - 1 52.2 42.2 | 19.5 14.9 Nil 


N.B.—The difference between the total mass of the moving parts of the balanced engine of the Yarrow-Schlick-Tweedy type 


and the total mass of the moving parts of the engines of the Terrible, Powerful, and Innisfallen type unbalanced is 0.3440 tons, 


being a difference of 35 per cent. 


Scnepute III.—Approximate Maximum Magnitudes of the 
Unbalanced Vertical and Horizontal Forces and Cowples 
before and after the Addition of the Balance- Weights 
given in Schedule II. for a Speed of 90 Revolutions per 
Minute. 
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Magnitudes before the Addition of Balance- Weights. 


Maximum vertical force; 


tons 1.80] 5.40) 1.80) 5.00 0.18 
Maximum vertical couple | 
foot-tons 120.0 {200.0 | 83.0 | 52.0 23.00 
Maximum horizontal force | 
tons 0.60) 2.00) 0.05 2.00 0.33 
Maximum horizontal couple, 
foot-tons) 45.0 | 75.0 27.0 , 17.0 3.30 


Magnitudes after the addition of Balance- Weights to Com- 
pletely Balance the Primary Unbalanced Forces and 
Couples in the Vertical Plane. 


force} 
tons} 
vertical couple 
foot-tons) 14.0 
Maximum horizontal force| 
tons) 

Maximum horizontal couple} 
ues 70.0 120.0 35.0 | 17.0 


Maximum vertical 


0.70, 0.28 0.60} 0.23 
Maximum 
33.0 | 23.5 | 
3.00 | 


11.0 


1.75 3.80 1.30 
| 








ScuepuLE IV.—Comparisons of Variation of Turning 


Effort. 
= . i ¢ 
i s | 8s a 
> is | 2 
on - a 
~— Selgslas) } 
wh!1 or | &b 5 
Be | ae | Sa | 
$ 4 4 
Mean torque. 1750 indicated 
horse-power at 90 revolutions 
per minute ft.-tons! 46.5 | 46.5 | 46.5 46.5 
A. | B. 
Maximum + mean .-| 123 | 1.3 1.23 1.20 | 1.20 
Minimum + mean .. ..| 0.78 0.50 0.73 0.70 | 0.90 
Maximum + minimum .. 1.68 | 2.60 | 1.68 1.70 | 1.33 


remain the same in form for the same set of diagrams for 
the same speed. If the weight per square inch of cylin- 
der is not constant, there will be a change in the form of 
the crank-effort curves ; though, as in the case of the 
change in speed, at the dead centres and in the regions of 
0 deg. and 270 deg. the crank-effort curve is unaffected 
by any change in the weight of the reciprocating parts. 

f there is a change in size and 5) , the change in 
size being proportionate, then the form of the curves 
(Groups A to E, pages 60 and 61) remains unchanged, 
though the distance on the paper which represents 1 ton 
weight will now represent 


2 ° 
q ( $6 ) tons weight, 


¢ 
and the distance representing 1 foot-ton will represent. 
n \2 
foot-tons. 
Pq (5 ) . 


Conclusions.—The curves in Groups A to E, and Figs. 1 
to 4 (pages 60 and 61) show that amongst four-crank 
engines with cranks at right angles, the Modified Innis- 
fallen type has advantages over both the Terrible and 
Powerful types. In fact, it combines to some extent the 
advan of both as without their disadvantages. 
Its unbalanced vertical couple is about the same as in the 
Powerful type, and considerably less than in the Terrible 
type. Its crank-effort curve is practically the same as in 
the Terrible type, and much more uniform than in the 
case of the Powerful type. The balanced engine of the 
Yarrow, Schlick and Tweedy type stands alone in the 


possession of the great advantage that the unbalanced 
lines and couples both in the vertical and horizontal 
planes are practically nil, and that this result is obtained 


without appreciably increasing the weight of the engine 
beyond the weight in contemporary first-class practice. 
The greatest unbalanced effect is a couple of the second 
order. The crank-effort curve from one of these engines 
can be made as uniform as the curves from any of the other 
four-crank types. Many four-crank quadruple-expansion 
engines of the balanced type have been built, and there 
is no difficulty in securing a good crank-effort curve from 
them. The division of work sea the four cylinders 
may be primarily fixed so as to satisfy the conditions of 
uniform crank-effort laid down in Dr. Lorenz’s paper. 
As these conditions may be satisfied in many ways, there 
is ample scope to effect the division of work so that the 
division satisfies the conditions imposed by practical 
necessity. 

M ae are due to Mr. Roberts, senior student in 
the Mechanical Engineering Department of the Tech- 
nical College, Finsbury, for much help in working out 
the detail calculations, and in the drawing of the curves. 

The starboard set of indicator cards, taken from H.M.S. 
Powerful during a full-power trial (Figs. 5, 6, 7, and 8, 
page 61), and published in ENGINEERING, October 23, 
1896, page 532, have been used in the drawing of the 
crank-effort curves, from which the figures above for the 
Terrible, Powerful, Modified Innisfallen, and the Balanced 
type, Column A, have been obtained. The curve from 
which the figures in Column B of the Balanced type have 
been obtained was drawn from a set of cards (Figs. 9, 10, 
11, and 12, page 61) taken from an engine of that type. 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 2nd inst., the steel screw steamer 
Wermland, built by Messrs. William Gray and Co., 
Limited, for the Wermland Steamship Company, Aktie- 
bolag, Helsingborg, had her trial trip. Her principal dimen- 
sions are: Length over all, 292 ft. ; breadth, 42 ft. 6in. ; 
depth, 19 ft. Triple-expansion engines have been fitted, 
made at the Central Marine Engine Works of Messrs. 
William Gray and Co., and having cylinders 21 in., 33 in., 
and 56 in. in diameter 4 Bs in. piston stroke, supplied 
with steam by two steel boilers working at a pressure of 
160 lb. per square inch. The trial was satisfactory, the 
vessel attaining an average speed of 10 knots. 


Messrs. John Reid and Co., Limited, Whiteinch, 
launched, on Thursday, the 3rd inst., a spar-decked steel 
screw steamer, about 200 ft. by 29 ft. by 19 ft. 6in., for 
the ieee ig Mourman Steam Navigation Company, 
Archangel, for their nger, mail, and cargo service. 
The machinery, which consists of a set of triple-expansion 
engines, will be supplied by Messrs. Muir and Houston. 
The vessel was named Fedor Tschishoff. 


On Saturday, the 5th inst., Sir Raylton Dixon and Co., 
Limited. launched from_ their lected Dockyards, 
Middlesbrough, the steel screw passenger and cargo 
steamer Seti, built to the order of Messrs. James Moss 
and Co., of Liverpool, for their Egyptian trade. Her 

rincipal dimensions are: Length, 342 ft. ; breadth, 43 ft.; 
depth, moulded, 27 ft. The accommodation for first-class 
passengers will be fitted up at fore part of bridge, the 
second-class accommodation being under after end of poop. 
The saloon framing is of satinwood, with Hungarian ash 
panels, relieved with carved Maltese cross and house fla 
in centre of each panel ; the iron stanchions are cove 
with satinwood, with elaborately carved capital and Tyne- 
castle panelling on ceiling, the whole being lighted by a 
fine domed skylight. The smoke-room is of framed oak 
with carved pilasters, parquetry flooring, carved grotesque 
heads under beams, and Tynecastle panels on ceiling in 
rich relief. Triple-expansion engines will be fitted by 
the North-Eastern Marine Engineering Company, 
Limited, of Sunderland, having cylinders 25 in., 42 in.. 
and 70 in. in diameter, by 48 in. stroke, supplied with 
steam by three large single-ended boilers, working at 
180 lb. pressure. 








There was launched on Saturday, the 5th inst., 


King’s Lynn Conservancy Board, from the designs of 
Messrs. J. Pollock, Sons, and Co., Limited, London, for 
follows: Length, 90 ft.; breadth, 19 ft. 6 in. ; depth, | 


condensing engines, having cylinders 17 in, and 35 in. in | 








| diameter by 24in. stroke for 130 lb. working pressure, and 
| with powerful fire and salvage pumps. 





Messrs. Workman, Clark, and Co., Limited, of Belfast, 
| launched on Saturday, the 5th inst., a steel screw steamer 
| named Tintoretto, built to the order of Messrs. Lamport 
|and Holt, of Liverpool, for their Brazil and River Plate 
| trade. The new vessel is 390 ft. long, 50 ft. broad, 29 ft. 6 in. 
| deep, with a gross tonnage of about 4220. Her machinery 
| and boilers have been constructed by the builders. 


| 
| 
| 
| 





The Laxevaags Engineering and Shipbuilding Company, 
| Bergen, Norway, launched on Saturday, the 5th inst., the 
steamship Thor, built to the order of Messrs. Yoh. E, 
von de Che and Lund, of Bergen. The principal dimen- 
sions are: 256 ft. length between ———— ars ; 36 ft. 
beam, extreme; and 19 ft. 3 in. depth, moulded. The 
machinery is also constructed by the Laxevaags Company, 
the cylinders being 174 in. by 29 in. by 48 in. in diameter 
by 33 in. stroke. The boiler works at 175 lb. pressure per 
square inch. 


On Saturday, the 5th inst., the new steel screw steamer 
Croxdale was taken to sea on her trial — This vessel 
has been built by the Tyne Iron Shipbuilding Company, 
Limited, of Willington Quay-on-Tyne, for Messrs. George 
H. Elder and Co., of Newcastle-on-Tyne, of the Blue 
Cross Line. After running a series of trials over the 
measured mile, the vessel returned to the Tyne to load 
for the Mediterranean. The machinery, which has been 
supplied by the North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend-on-Tyne, is of the triple- 
expansion type, with cylinders 24 in., 40 in., and 64 in. in 
diameter by 42 in. stroke, with two large single-ended 
boilers working at 180 lb. pressure. 





On Monday, the 7th inst., Messrs. Furness, Withy, and 
Co., Limited, Hartlepool, launched the large steel screw 
steamer Badenia, built to the order of Messrs. the Ham- 
burg-Amerika Linie, Hamburg. The vessel is 466 ft. in 
length, and has a measurement capacity of 14,600 tons. 
The machinery will be supplied and a Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
and will have cylinders 28 in., 46 in., and 77 in. in dia- 
meter, by 48 in. stroke, with four single-ended boilers 
14 ft. 6 in. by 10 ft. 6 in. long, and 180 Ib. pressure with 
Howden’s forced draught. 





On Monday, the 7th inst., Messrs. Craig, Taylor, and 
Co., Thornaby-on-Tees, launched a steel screw spar-deck 
steamer of the following dimensions — viz. : Length, 
341 ft. 6 in. ; breadth, 45 ft.; depth, moulded, 28 ft. 6 in. 
Her engines have been constructed by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, the cylinders being 24 in., 40 in., and 66 in. in 
diameter by 42 in. stroke, with two large steel boilers 
working at 180 1b. pressure. This vessel has been built 
to the order of Messrs. Harland and Bartlett, London. 








THe Liverroot SELF-PROPELLED TRarrFic Associs- 
tTIon.—At the ee meeting of members of the Liver- 
pool oe led Traffic Association, held July 3, Mr. 
8. B. Cottrell, M. Inst. C.E., in the chair, the adoption of 
the —_ was moved by Mr. H. W. Rushton, seconded by 
Mr. H. Fowler, and carried unanimously. The following 
resolutions, a by Mr. Danson Cunningham, and 
seconded by Mr. Thos. Lloyd, were carried unanimously : 
“That there be in future one vice-president instead of 
three, and that Sir Alfred L. Jones, K.C.M.G., be elected 
to that office.” ‘‘That the office of chairman of Council 
be filled ay from July 1 in each year, and that 
Professor H. 8. Hele-Shaw, FERS. be elected chairman 
for the year ending June 30, 1903.” Votes of thanks to 
officers of the Association, proposed by the chairman, and 
seconded by Mr. C. H. Bishop, were carried unanimously, 
and replied to by the hon. secretary. Messrs. S. B. Cot- 
trell, W. Becket Hill, C. S. Pain, and John Wilson, retir- 
ing members of Council, were re-elected, and Mr. Leo- 
nard Williamson was also elected a member of Council. 





Coat In Russta.—The extraction of coal in Russia in 
Europe last year was 996,078,000 poods (a Russian pood, 
it should be observed, is 36 1b. English), as compared with 
985,152,000 poods in 1900 ; 840,500,000 poods in 1899; 
746,707,000 poods in 1898 ; 679,970,000 poods in 1897 ; and 
569,473,000 poods in 1896. The extraction of coal in 
Russia in Europe is principally effected in the southern 
provinces and Poland ; a small quantity of coal was, how- 
ever, raised last year in the Ural Mountains, the neigh- 
bourhood of Moscow, and the Caucasus. The yield of 
coal in Southern Russia last year was 694,420,000 poods, 
as compared with 691,470,000 poods in 1900; 561,549,000 
poods in 1899; 461,882,000 poods in 1898; 414,730,000 

in 1897 ; and 311,763,000 poods in 1896. Poland 
produced 252,567,000 poods of coal in 1891, as com- 
pared with 250,650,000 poods in 1900; 242,488,000 
poods in 1899; 249,510,000 poods in 1898; 229,823,000 
poods in 1897, and 223,645,000 poods in 1896. It 
will be seen that the production of coal in Southern 
Russia is making rapid strides, but that coal-mining 
in Poland is achieving much less remarkable results. 





sea and harbour work. The principal dimensions are as | 


moulded, 11 ft. The vessel will be fitted with compound 


The coal extraction of Russia in Europe will be 
seen to have attained about 1,000,000,000 poods per 


‘ Foo neon = advance established in 1901 a, 1900 = 
rs »y | little more than 1 per cent. (10,886,000 poods) ; but in the 
Messrs. Allsup and Co., Limited, Preston, the steel screw | five previous years the augmentation was "415,719,000 


| 


tug and salvage boat Conservator, built to the order of the | 


poods. The comparative check experienced last year was 
robably due to the too-rapid increase of the previous 
alf-decade. The stocks ey ot at the commencement 
of January, 1902, were 48,560,000 poods, as compared with 
29,170,000 poods at the commencement of 1901 ; so that 
—! last year’s production showed a slackening, 1t 
was stil] somewhat in excess of current consumption. 
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” mecroaniceniy tata PATENT 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACTS OF 1883—1888, 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 


illustrated. 


Where inventions are communicated from abroad, the Names, 


ée., of the Communicators are given in italics. 
Copies of Specifications may be ob 
ranch, 25, Southampton Buildings, Chancery-lane, 
the uniform price of 8d. 
The date of t 
Specijication is, in each case, given after t. 
Patent has been sealed, when the date of sealing is given. 


Any person may, at any time within two months from the date of 


the advertisement of the acceptance of a Complete Specification, 
give notice at the 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS, 


7447. The Otis Elevator Company, Limited, ons 


(The Otis Elevator Com 
Transmission. [4 


don. 
Power 


ny, Yonkers, N.Y., 
igs.| March 27, 1902.—In elec- 


tric traction—as, for example, for lifts—in which the motion of a 


car or cage is in the direction of the faster moving of two fixed 
motor sets (one at each end of its course), according to this inven- 
tion, and with the object of increasing the difference between the 
speeds of the two motor sets, each motor set comprises two or 








i, 
— 
\2a97 | = 








more motors, with their armatures mechanically connected, the 
armature of one motor of each set being electrically in series with 
the armature of a motor of the other set; the field-magnets of both 
sets being connected together, and the whole provided with means 
for varying the excitation of the two sets and the connections in 
such manner that when one set of motors is speeded up the other 
set is speeded down automatically until at rest or nearly so. (Ac- 
cepted May 28, 1902.) 

6454. E. J. Clark, London. Storage Battery Grid. 
[5 Figs.) March 27, 1901.—A cheaply-made paste-retaining grid 
for storage-battery cells, and comprising short longitudinal troughs 
between vertical bars the thickness of the plate, and having addi- 


) ied, Fig.2. 

















| eens 
6454. 


tional but smaller vertical connections, is made according to this 
invention as an ordinary casting, with the walls of the trough 
outstanding horizontally, these walls being afterwards made to 
assume trough form by means of a pressing or rolling process. 
(Accepted June 4, 1902.) 


8969. H. J. Had London. (H. L. Peck, Chicago, 
I., U.S.A.) o-Electric Apparatus. [8 Figs.| 
April 17, 1902.—This device is for use in producing disruptive 
electric discharges such as are required for electrically firing 
cylinder charges of internal-combustion engines. The apparatus 
may be used with a spark coil and comprises a varying-current 





dynamo and a circuit-breaker that opens the dynamo-armature 
circuit when the current is near the point of maximum potential. 
An apparatus as described and illustrated comprises an alternating- 
current dynamo having a commutator adapted to serve also as a 
current-breaker and consisting of alternate connectors and insu- 
lated metallic segments, and a spark coil contained in the hollow 
base casting of the dynamo. (Accepted June 4, 1902.) 


8717. W. Fairburn- Leeds. (The General Electric 
Sevew, Schenectady. N.Y., U.S.A.) Luminous-Gas Elec- 


{8 Figs.) April 15, 1902,—I 
vapour contained in ccaneae choctrio lnaape may 
be brought into a more con 


or other such electric lamps may 
‘uctive condition than could result 


tained at the Patent Office Sale 
.C., at 


advertisement of the acceptance of a Complete 
abstract, unless the 


‘atent Office of opposition to the grant of a 


| the lamp can easily be hung on the hooks. 


according to this invention means are provided within the lamp 
whereby a small arc may be produced that will liberate vapour of 
‘‘ionized” kind, which, it is stated, will immediately permeate 
the remainder of the vapour in the lamp, and render it sufficiently 
conducting to enable current at the ordinary potential to flow 
between the main terminals. The small arc may be maintained 














ot 


(a resistance preventing too much current from flowing through 
it) to allow of greater intentional or accidental variation in the 
main current without extinguishment or flickering of the light. 
Automatic means may be provided for striking the small arc or 
for interrupting its circuit when current flows between the main 
terminals. (Accepted June 4, 1902.) 


6481. H. Shoemaker, Philadelphia, Penn., U. 

Wireless Telegraphy. [4 Figs.) March 17, 1902.—This 
invention relates to wireless telegraphic apparatus, compris- 
ing transmitters capable of furnishing sanaling radiations of 
great energy and frequency. According to the invention the cir- 
cuits and signalling key are so constituted and arranged that the 
transmitted radiations may be conveniently controlled for the pro- 
duction of signals. One arrangement comprises an alternating 


5 


dynamo with or without an impedance in series to prevent over- 
loading, the primary of a Tesla transformer, and an impedance 
and signalling key in series ; the impedance and key and the trans- 
former primary part circuit being connected in parallel. The key 
may be a make-and-break or a rheostat. Instead of modifying 
the condition of the primary circuit, as has been common in induc- 
toria heretofore, there may be variations in the resistance of an 
approximate short-circuit in the magnetic field of the trans- 
former. (Accepted June 4, 1902.) 
and Robin 


15,258. J. T. Irwin and Messrs. Willans in- 
son, Limi Rugby. Are-Lamp Suspender, [1 Fig.) 
July 27, 1901.—The object of this invention is to facilitate the 
lowering of arc lamps for trimming, and subsequent raising of the 
same, and means for this purpose according to this invention com- 
prise two eyes on the top of the lamp, connected to the terminals, 
and insulated from the case. At that height above the ground at 
which the lamp normally remains, there are fixed two hooks point- 
ing in opposite directions, and forming the terminals of the leads. 
A flexible wire or rope attached to the top of the lamp between the 
two eyes passes over two pulleys, and is attached at the other end 
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toa counterbalance, and is guided in such manner that the eyes on 

When the lamp is 
hung on the hooks, the balance-weight is raised and napenel by 
rings or hooks, so that all the weight of the arc lamp comes upon 
the eyes and hooks, so insuring a good electrical contact, and there- 
fore freedom from sparking. To insure that the gins of the lamp 
shall always be the same, one eye and one hook may be placed at 
a different distance from the supporting wire to the other eye 
and hook, so that the same eye must always be hung on the same 





only from the application of 
can start across t 


( heat, so that the electric discharge 
¢ main terminals without increase of potential, 





hook. The lamp may be raised into position by means of a hook 
upon the end of a pole, and that can be teoerted into an eye at the 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,518. J. Dunlop, Manchester. Internal-Combus- 
tion Motors. (3 Figs.) July 3, 1901.—According to this inven- 


| tion, and with the object of providing means whereby the closing 
period of the valve movement may be varied, there is used an 





eccentric fixed on the valve shaft with a strap having a concentric 
projection formed on it, and adjustable round the eccentric. An 
eccentric may be formed on the concentric and used when the 
firing period has also to be varied. (Accepted May 28, 1902.) 


4. Neuilly, Seine, France. Oil 
Vaporising descence [4 Figs.) March 21, 
1902.—(Convention date, August 7, 1901.)—In this petrol or alcohol 
incandescence lamp an auxiliary flame is used for at least the pre- 
liminary heating of the main vaporiser, and impinges on a heat- 
conducting part adapted to conduct heat to the vaporiser from 





the neighbourhood of the throat of the jet nipple, which is thus 
also kept hot, minimising condensation. The auxiliary flame is 
maintained as a jet from an orifice in a wick-containing tube whose 
upper end is heated “ie a metal part against which the 
auxiliary flame impinges. hen the auxiliary flame must be of 
comparatively large size, it may be s' by yet another flame 
from an ordinary small wick. An adjustable jet piece is described. 
(Accepted May 28, 1902.) 
GUNS AND EXPLOSIVES. 

13,355. W. J. Underwood, London, Marine Torch 
Rocket. [6 Figs.) July 1, 1901.—This invention relates to 
“marine torches” such as those described in the specification 


of British Letters Patent No. 22,227, of 1889, and containing 
phosphide of calcium ; and in order that such lights may be readily 


Fig.1. 





projected to a distance, they are combined with “ self-projecting 
means, such as rocket composition.” Several types of rockets are 
described, in some of which the choke orifice is subdivided into 
three or more holes of special form in a screwed-in refractory case 
end. (Accepted May 28, 1902.) 


12,784. A. T. Dawson, London, and J. Horne’ 
Barrow-in-Furness, Gun-Mounting and Ammuni- 





(9 Figs.) June 22, 1901. — The turret is provided 


with four 


ns, arranged in superposed pairs, and having elevating 





bottom of the lamp. (Accepted June 4, 1902.) 





the 


gear and clutch mechanism so constructed and arranged that 
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guns can be elevated simultaneously, or in any couple, or indi- 
vidually. The four guns may be trunnioned in two brackets 
secured to the turntable or platform, and independently of the 
protecting armour-plates or shield. On the turntable or platform 
is a working chamber furnished with apparatus for supplying the 

uns with ammunition, the hinged loading arms carrying swing- 
ing trays for receiving the projectiles from the hoist, and for 
introducing them into the breech. The barbette gun-mounting 
described with reference to the drawings is claimed. (Accepted 
June 4, 1902.) 


HYDRAULIC MACHINERY. 


13,547. W.R. Dawe, Sheffield. Hydraulic Presses. 
[2 Figs.) July 3, 1901.—This invention relates more particularly 
to hydraulic presses for forging cranks such as are used for loco- 
motives. The upper part of the framework of the press is made 
to carry two hydraulic cylinders that are supported upon trunnions 
in order that they may be turned, and are secured in the desired 
position by means of a segmental block cast upon the side of the 
cylinder, and wedge-shaped blocks which can be placed in a corre- 














ye 
(3,647) a 


sponding recess upon each side of the segmental block. The rams 
are provided with swivelling tool-holders or nozzles pivotally con- 
nected to the ends of the rams, and constructed to carry the press- 
ing tools. The joint is so made that the nozzle can be turned to 
various angles in relation to the line of the rams, and can, if de- 
sired, be fixed at such angles by packing. By this arrangement, 
it is stated, the pressing tools are enabled to follow down the crank 
from the crown to the shaft as it is pressed down the sides of the 
block. (Accepted May 28, 1902.) 


13,856. J. S. Steve: Cc. G. Major, and E. C. and 
P.H. Stevens. Pump-Controlling Apparatus. [4 Figs. | 
July 8, 1901.—In order that a pump may be started and stopped 
automatically by means of a ram in such manner that a distant 
elevated container may receive water from the pump when the 
quantity of water therein has become reduced, according to this 



























































invention the ram is supplied with actuating fluid through a 
supply tube provided at its base with a leak-off valve or orifice of 
sufficient size to discharge the water in the pipe in an interval of 
time less than that in which the container can be emptied through 
normal use of water. An air-escape may be fitted to the ram-pipe 
at its base. (Accepted May 28, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,125. J.S. Miller, . Horseshoe-Mak- 
1901.—In this machine 


ing t F Jul 

paratus. [5 Figs.) July 11, i 
for the manufacture of horseshoes, an anvil or bottom block (with 
or without a further removable biock) is divided into docks, ‘* one 
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for the reception of a dieplate on the level arranged in conjunc- 
tion with two others for the reception of the said dieplate on the 
requisite slope,” and the several parts are arranged in operative 
relation with an upper block furnished with a ramhead and 
punches. (Accepted May 28, 1902.) 


MINING, METALLURGY, AND METAL- 
WORKING. 
14,643. J. , London. (The French Electro-Metal- 
lurgwal Company, Froges, Isére, France.) Pp ic 
{6 Figs.) (July 18, 1901.—In this specification is 
claimed ‘an electric furnace arranged to be oscillated or tipped 





wherein all the metallurgical operations usually performed in 
electrical furnaces can be carried on, and which can also serve for 
the manufacture of steel, the said furnace being constructed and 
operating substantially as herein described.” e construction is 
such that in operation a portion only of the charge, if so desired, may 
be emptied. The furnace may, it is stated, be employed for Besse- 
merising, and when this is to be its use tuyeres are by this inven- 
tion provided for blast supply. The invention embraces the use 








Yl” 
C0ae3) eon | 
of ‘“‘hydraulic cylinders” for tipping such furnaces, and also a | 
special disposition of the carbon electrode or electrodes. There | 
are five claims, the third being as follows: ‘‘ In an oscillating fur- | 
nace such as is referred to in the first claim, the provision of | 
tuyeres connected to a blast supply for carrying out the same | 
operations as in a Bessemer converter, in employing pig metal, | 
which need not contain either phosphorus or silicon, substantially | 
as described.” (Accepted May 28, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


8009. G. G. M. ‘ham, London. (The Electric | 
Boat Company, New York City, U.S.A.) To o and other | 
War Vi {14 Figs.) April 5, 1902.—This invention relates | 
to to lo boats and chiefly to those of the submarine type ; and | 
its objects, among others, are to provide an improved firing valve | 
for use in expelling a torpedo, to enable a submarine boat to rise | 
or sink quickly, and to ventilate efficiently the petrol tank of an | 
oil motor-driven submarine boat. The firing valve comprises a | 
cylindrical casing having an inlet for compressed air, and a | 
coupling piece connecting the casing with the expulsion tube. In | 
the casing is a piston backed by a spring and carrying a valve 
seated over the outlet leading to the expulsion tube and that can | 
open inwards, When it is desired to expel a torpedo, compressed | 
air is slowly admitted between the piston and valve and flows 
thence by a by-pass to the back of the piston, thus balancing the 
air-pressure on both faces of the piston. The by-pass is controlled 
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by a two-way cock, and when, by means of this cock, the chamber | 


behind the piston is opened to the atmosphere, the eee eoe- | 1902. 


pressure forces the piston back and opens the valve, admitting com- 
pressed air to the expulsion tube behind the torpedo and expelling | 
the latter. When the balance of air pressure is restored, the spring 
behind the piston closes the valve. The petrol tank has two vent 
tubes, one passing to the exterior of the boat and provided with 
a valve opening only outwards and serving to discharge any vapour 
that may have accumulated under pressure, and the other com- 
municating with the interior of the boat, and provided with a valve 
opening only inwards, and serving to admit air to the tank to take 
the place of petrol expended. In order that the boat may rise 
quickly, water to the extent of about 1 per cent. of the entire dis- 
placement may be ejected from a ballast tank by compressed air 
stored in vessels at a pressure of about 2000 Ib. to the square inch. 
While the tank is refilling, in order that the boat may re-sink 
rapidly a diving rudder may be used. (Accepted May 28, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


14,007. R. H. Fowler and G. S. Tuer, Leeds. Trac- 
tion Engines. (6 Figs.) July 9, 1901.—This invention relates 
to self-moving engines such as are described in the specification of 
British Letters Patent No. 14,242, of 1892, and according thereto 
means are provided by which the driver (only) is able to lock or 
unlock the differential gear, and this without leaving the foot- 
















































































ate of his engine, in order that, when winding, the gear may be | 
ocked and the speed of the shaft on which the winding drum is | 
situated may therefore be half (and the effective pull upon the | 
rope double) that which would obtain were the differential gear in | 
operation. In operating the winding drum one of the bevel wheels | 
of the differential gear is locked to the main spur wheel. Re- | 





newals of the prison plate and slippers can be effected without 
dismounting. any other part of the engine and gear, and to this 
end the driving plate has four equi-distant radial projections all 
on the same side of the plate, ‘two opposite projections en- 
gaging with slides in a driven wheel and the other two projections 


en ng with slides in a wheel to be driven.” (Accepted May 28, 
1902. 
10,860. E. H. Ziese, Elbing, Germany. Boiler Sets. 


(2 Figs.] May 25, 1901.—According to this invention boilers of 
one set are mounted on two levels, one over the over. The scope 
of the invention is limited in the claims to its application in con- 
nection with boilers for steam ships, and which furnish steam for 
the propelling engines. The boilers may be on decks, and the 





upper set may be wholly or partially over the lower. For war- 
ships the upper of the two decks on which the boilers are placed 
may be armoured, and means may be provided for putting the 
upper set of boilers out of use when going into action. Boiler 
flues on the two levels may communicate with one funnel. (Ac- 
cepted May 28, 1902.) 


MISCELLANEOUS. 


13,654. Sir W. G. Geenirens, Weert. and Co., 
Limited, and C. H. Murray, ck, Newcastle-on- 

e. the End of a Rope. 
(83 Figs.) July 4, 1901.—The object of this invention is to provide 
means for quickly securing the end of a wire or other rope, and 
that shall be applicable in all cases where the stretch of the rope 
from use has to be taken up with the least loss of time, and which 


shall not injure the rope, although the holding power be equal to 
The device consists of a bolt 


the whole breaking strain thereof. 


















Fig 


ees 





| with its axis in line with the rope, bored for a short distance axially 


with a hole that afterwards emerges into a groove winding round 
the bolt in a spiral of decreasing pitch, and provided with a clamp- 
ing screw or with a hole at right angles tothe axis of the bolt. A 
rope held in this device is so gradually bent out of its course that 
the strain is thrown no more on one strand than on another, and the 


| holding power created by the friction set up in that portion of the 
| rope coiled round the bolt is, it is stated, so great that the rope will 


break in preference to coming off the bolt. Accepted May 28, 


693. E. Theisen, Baden-Baden,Germany. Means 
for’ea or Va) ure to Move in Contact 
with Liquids, but in an ite Direction. (3 Figs.) 


June 21, 1901.—This invention relates to means for causing gases 
or vapours to move in contact with liquids, but in an opposite 
direction, so that they may act on one another, as for heating, 
cooling, evaporating, washing, and like operations. For this 
purpose apparatus is provided that comprises a drum that can be 
caused to revolve rapidly within a cylindrical casing. On the 
drum are fixed inclined longitudinal blades, each of which has at 











its ends parts projecting radially inwards and outwards. Gas or 
vapour is admitted to the casing at the one end, and water 
or other liquid is admitted at the other end. By centrifugal action 
on rotation of the drum, the gas or vapour is caused to move 
helically along the casing in one direction, while the liquid is 
caused by the inclination of the blades to move helically in the 
opposite direction, the two fluids being in intimate contact during 

e along the helical course. Instead of forming the ends of 
the blades so that they fan the gas or vapour, the current of gas or 
vapour may be caused to flow by external means. (Accepted 
May 28, 1902.) 


 * D. Haines, King’s Norton, and J. F. and 
C. W. Pike, Inanimate Birds. June 6, 
1901.—In order that the objections of agriculturists to inanimate 
bird shooting on grass land may be overcome, such birds are made 
of materials comprising a fertiliser with or without other absorbent 
substances, and some binding medium, one at least of these sub- 
stances being adapted to cause disintegration of the bird when 
wetted. Prescriptions given comprise either resin, kieselguhr, 
bone ash, and basic slag ; or resin, lime, calcium superphosphate, 
and chrome yellow ; or resin, basic slag, calcium superphosphate, 
and Carnanta wax. (Accepled June 4, 1902.) 
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THE YORKSHIRE ELECTRIC POWER. SCHEME; AREA OF SUPPLY. 
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YORKSHIRE ELECTRIC POWER 
SCHEME. 

WE are enabled this week to publish a map show- 
ing the area of supply of the Yorkshire Electric 
Power Company. is appears to be the most 
important of all the electrical power-distribution 
undertakings, in that the area is greater and the dis- 
trict comprises a larger population than any other 
scheme of which we are aware, with a greater diver- 
sity of manufactures and industries. The area of 
the district is 1800 square miles, and contains a 
population of close upon 2,000,000. There are 
within the area 158 local authorities, with popu- 
lations varying from 400 to 400,000, and it is the 
policy of this company to confine its operations to 
the supply in bulk to local authorities and other 
large consumers. The extent of business which 
awaits the development of the company may be 
gauged from the fact that there is 2,000,000 horse- 
power in use in this area ; 20 local authorities have 
works in operation or in process of construction ; 
16 local authorities have provisional orders, but 
have not yet executed them; 12 local authorities 
have applied for power; 110 miles of tramways 
have been authorised, and orders have been sought 
for 30 more miles of tramways. 

_ A reference to the accompanying map shows that 
it is proposed to serve this district from four power 
stations, located at Thornhill (near Dewsbury), 
Methley, Wath, and Bingley. Ithas been thought 
advisable to locate the first instalment of plant at 
Thornhill, this being more of an industrial centre 
than the other three sites mentioned, and has the 
advantage that a greater proportion of the energy 
produced can be distributed without transformation 
or conversion than from the other three sites. The 
next station to be equipped will be that of Methley, 





after which the two other stations will be taken in 
hand and equipped at the same time. 

The first instalment of plant will amount to 10,000 
kilowatts, made up of the following units: Four 
of 1250 kilowatts and two of 2500 kilowatts, after 
which the extensions will be carried out in units of 
5000 kilowatts. Feed-water and water for con- 
densing purposes will be drawn from the River 
Calder, which runs along one boundary of the site. 

The district will be first served from 16 sub- 
stations, located as follows: Methley, Lofthouse, 
Wakefield, Ossett, Barnsley, Brighouse, Elland, 
Queensbury, Bingley, Ilkley, Cleckheaton, Heck- 
mondwike, Birstall, Gildersome, 
Batley, where there is an immediate and pressing 
demand for supply ; other substations will be built 
as the necessity for the same arises. It has been 
arranged that a considerable area can be supplied 
direct from the substations without transformation. 
The pressure of transmission is 10,000 volts, and 
all the substations are interconnected on the high- 
tension side, or else served by a duplicate set of 
mains. 

The distribution will be either continuous current 
at 500 to 550 volts at the substation, or else three- 
phase at a pressure of from 330 to 360 between the 
phases. A proportion of the substations will be 
sae with static transformers only, whilst a 
number will also be equipped with rotary con- 
verters, according to requirements, the rotary-con- 
verter system having been selected on account 
of its cheaper first cost, greater flexibility, and 
lower maintenance. The high-tension transmission 
system will consist of three-core cables, which will 
be armoured and laid solid. 

The whole of the first equipment has been de- 
signed with a view to economy in capital. By pro- 
ceeding on these lines it is anticipated that the 


Morley, and! 





company will be able to show a good return on its 
first investment. As we explained last week, Mr. 
H. F. Parshall is the engineer to the undertaking, 
and he has prepared very careful estimates, showing 
what will be the financial results. 








INTERNATIONAL NAVIGATION 
CONGRESS AT DUSSELDORF. 
(Continued from page 38.) 

WE regret that a few names were not quite 
correctly reproduced in the opening lines of these 
articles (see page 20 ante). Geheimer Baurath 
Sympher is the Secretary-General ; Oberbaudirector 
von Doemming, one of the chairmen; Professor 
L. F. Vernon Harcourt, M.A., M. Inst. C.E., one 
of the British delegates ; and Mr. de Mas, one of 
the French delegates. 


DEPRECIATION OF COAL THROUGH TRANSPORT BY 
Water. 


One of the three reports on this problem, 
that by Mr. Stelkens, of Ruhrort, we publish 
in extenso on e 94; the two others were pre- 
—— by Mr. A. Rischowski, of Breslau, and Mr. 

runer, secretary of the Comité des Houillidres, 
of Paris, and the general report was drawn up and 
—_— by Mr. Zérner, of Saarbriicken. Mr. 

ischowski deals chiefly with the coal of Upper 
Silesia, which, so far as not transported by rail, 
passes down the Oder and through the canals further 
east and west. His remarks are classed under the 
headings: Depreciation by Loading, by Lightering 
—in which respect Silesia is at some disadvantage— 
en route, by unloading, and by other causes, and 
he describes experiments and quotes statistics in 
support of his opinion. Mr. Gruner.gives a review 
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of the practice prevailing in France ; both papers 
are illustrated. 

Mr. Zérner gave a very able résumé. Lighter- 
ing renders the coal more liable to physical and 
chemical attacks, and more difficult to use as fuel. 
For the physical and chemical changes, tempera- 
ture, rain, and the height of storing are important ; 
exact percentages for the damage arising in this 
way are not easily computed, however. Mr. Gruner’s 
estimate of 5 to 10 per cent. appears to be high. 
Rischowski ascertained a loss of 3 per cent. in the 
caloric power of fresh slack coal after a storage of 
four months. Fischer reports that steam coal which 
within two months had heated from 21 deg. to 
36.5 deg. Cent. yielded 20 per cent. less coal and 
3 per cent. more cinders; but such statements 
must be received with great care. There may 
be absorption of water, loss of gas, and fixation of 
oxygen, especially in the presence of pyrites. 
Spontaneous ignition used in the Saar district to 
be prevented by providing air-shafts of wood ; but 
this custom, which may lead to direct combustion, 
has been discontinued. Rischowski points out that 
the consumer suffers most under the previous slow 
combustion of the coal. 

The mechanical influences are no doubt more de- 
leterious. Experiments on the depreciation of lumps 
have been made rather in Silesia than in France, be- 
cause there is not much demand for clean lumps in 
France, and slack coal is not at so great a dis- 
advantage ; yet Mr. Gruner mentions that a coal, 
sent from Paris to Calais by rail, contained about 
70 per cent. of lumps, but only 55 per cent. when 
transported by boat. The important inquiry by 
Mr. Stelkens into this question will be found in 
his memoir; Mr. Zérner confirms those results for 
Saar coal on the ground of experiments of his 
own and of communications from coal merchants. 
The influence of lightering is well marked, but 
difficult to put into figures. 

Coke suffers less than coal. As the canalisation 
of the Moselle River is now under discussion, ex- 
periments have been made with Ruhr and Saar 
coke at Malstatt, showing that a coke gave about 
1.5 per cent. of waste when transported by rail, and 
2 per cent. when shipped. Storing is certainly very 
injurious. Mr. Stelkens’ figures are significant in 
this respect; in the Saar district, coarse-grained 
coal lumps of more than 2 in. suffered least ; with 
some small coal the depreciation amounted to 16 per 
cent. The loss of interest is discussed by Mr. 
Rischowski. 

The wheelbarrow is probably the least harmful 
appliance for loading ; it is still in use at Aussig-on- 
the-Elbe. The shoot with slides, much applied on 
the Tyne and on the Oder, allows of dealing rapidly 
with large masses of coal ; Mr. Zérner claims its in- 
vention for the Saar district. The coal-tips are not 
to be recommended for vessels of small tonnage and 
for water-courses whose level is subject to consider- 
able fluctuations. The French combine appliances 
of the two latter types. Mr. Rischowski distri- 
butes over the length (about 40 metres) of a 450- 
ton barge, six cranes, or rather Temperley con- 
veyors, and boxes which discharge from a small 
height. This system has also given satisfaction at 
Mannheim, but it is not cheap. Mr. Stelkens 
makes several good suggestions, and praises the 
Jaeger coal-grabbers employed at Mannheim. The 
aes of to-day still causes 5 per cent. of waste. 
Notable improvements have been effected at the 
Penarth Docks. Mr. Zérner also recommends the 
Hunt elevators, Brown conveyors, and other bucket 
and grab devices which descend nearly to the 
ground ; he also approves the coal-sheds provided 
with — on their floors, which work well in 
the Ziirich gas works. Sorting works at places of 
transhipment have not answered at Gustavsburg ; 
but they have been a success at several ports— 
Genoa, Leghorn, Mannheim, Hamburg, Strasburg, 
&c., and also at Paris,, where the demand for 
briquettes is brisk. In conclusion, Mr. Zérner 
asks for some definition of ‘*slack,” and proposes the 
following resolution : That the problem of loading, 
discharging, lightering, and storing coal, which in- 
clines to depreciation, should be made the subject of 
prize questions, and that due regard be had to the 
peculiarities of the respective coals. This resolution 
was approved of. The reporters made some re- 
marks before the vote was taken ; but there was no 
further discussion, Mr. Rischowski desired that 
contracts for coal supply should consider the even- 
tual necessity of having to resort to lightering, which 
low water might inflict. On the Elbe, forecasts of 
low water are available. If their Silesian coal did 





not suffer so much on their waterways, the Silesian | 


colliers would not have opposed the Rhine-Elbe 
Canal scheme. He also referred to the great difti- 
culties of unloading, which Mr. Gruner treats more 
at length. These difficulties are fully known on 


the Ruhr, Mr. Stelkens pointed out, where the | 


water-level fluctuates very badly, and where the 
character of the coal varies considerably, so that: one 
boat may carry all sorts of coal. 


Sea-LicuHter TRADE. 


Oberbaurath A. Hermann, of Miinster, presented 
the general report on this question, summing up 
the reports drawn up by Messrs. F. Geck, of 
Dortmund, dealing with the Dortmund-Ems Canal ; 
A. Guérard, of Paris, on the Marseilles district ; 
C. D. Hage, of Copenhagen, on sea-going river 
boats ; Philippeo, of Rostow-on-the-Don, on lighters 
on the Sea of Azow ; G. de Thierry, of Bremen, on 
lighters of the German ports. None of the 
reporters, Mr. Hermann pointed out, deal with 
the heavy sea lighters which accompany cargo 
steamers, and may themselves carry supplementary 
cargo under own steam. This transport originated 
in Ritetinn, and has received its chief develop- 
ment in the coal trade between the east coast of 
England and the North Sea and Baltic. Sea 
lighters of 2000 tons are under construction ; two 
such lighters of 1200 tons each may, in fair 
weather, be towed by one tug, and we may look 
forward to a considerable extension of this trade. 

On the Sea of Azow, which is nowhere more than 
30 ft. deep, the grain of Southern Russia is brought 
to the ocean steamers by self-propelling steam 
lighters, and still handled in a primitive way, which 
the very low wages has allowed to survive. Similar 
relations prevail on the Lower Danube, where 
lighters up to 1000 tons carry grain 300 miles to 
the sea-going steamers at Braila, Galatz, and Sulina; 
at the latter port 450,000 tons of grain are loaded 
annually. These boats do not travel beyond their 
roadsteads. 

Down the Rhéne, between Lyons, Arles, and by 
sea to Marseilles, the lighter trade was inaugu- 
rated by the Compagnie Bonnardel, of Lyons, in 
1852, when there was only 0.4 metre of water in 
the Rhéne and a dangerous bar at its mouth, while 
even steamships of 1200 horse-power could make no 
headway in the rapids. Paddle steamers, up to 
155 metres in length, were first used on the river, 
and lighters towed by paddle boats on the sea, a 
distance of 25 miles. Arles, at first the interme- 
diate starting point for the sea-lighters, was in 1871 
replaced by St. Louis, near the mouth of the Rhéne. 
The concern, now known as the Compagnie Générale 
de Navigation, Havre-Paris-Lyon-Marseille, pos- 
sesses forty-three sea lighters of 800 tons; the com- 
pany lost four of them up to 1871, but none since, 
and it trades at present also with Toulon, Cette, and 
Aigues-Mortes. Several other companies flourished 
for a time only. 

The lighter trade on the Weser and Elbe received 
a great impetus by the Kaiser Wilhelm Canal. By 
the end of 1900 the two Hansa towns of Bremen 
and Hamburg had together a fleet of 144 sea- 
lighters, aggregating 77,250 tons, at their disposal, 
the property of various companies, not of the 
States. These sea-lighters are principally substi- 
tutes for coasters, which yet continue to hold their 
own against the powerful companies. That fairly 

uick transport is possible by sea and canals is 
shown by the fact that a cargo steamer arrived at 
Dortmund on April 13 with goods which had been 
loaded at Stettin on April 7 ; the sea distance alone 
amounts to 750 kilometres (466 miles). Mr. Hage, 
in agreement with Mr. Renner, indeed, suggests 
that sea-lighters should be constructed so as to 
enter all navigable rivers. Mr. Hermann, how- 
ever, doubts that it will be possible economically to 
combine seaworthiness and paying loads both at 
sea and on rivers. We cannot well insist on river 
channels more than 2 metres in depth, whilst sea- 
boats should have at least 3 metres’ draught ; sea- 
lighters, moreover, should not exceed 58 metres in 
length. The above Table, compiled by Herr- 
mann, demonstrates the superiority of sea-lighters 
of this size, of about 800 tons capacity, which are 
certainly the most popular. 

On the Dortmund-Ems Canal, whose dimensions 
—depth 2.5 metres, available lock space 67 by 8.2 
metres, clear headway under bridges 4 metres—are 
very favourable for sea-lighter traffic, a Hamburg 
company has tried the ‘‘ Ueberall,” 66 metres long, 

ing 900 tons at sea; but she proved too big 
ke the bridges 


carryi 
for the canal, and could not pass un 








when empty. Light-draught sea-lighters have 
little prospect of paying on shallow rivers. River 
craft, on the other hand, can‘be adapted to shallow 
non-regularised rivers and carry paying loads. The 


Particulars of Sea and Canal Lighters. 
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attempt made on the Rhéne to build a lock-boat, 
which was to take deep-draught boats over shallow 
reaches like a floating dock, proved a failure. 

The reporters agree as to the construction of the 
lighters—mild steel plates, deep hulls, transverse 
bulkheads, at least two collision bulkheads, longi- 
tudinal stringers rather than longitudinal bulk- 
heads, and no cross bulkheads, which would inter- 
fere with the loading of long rails, &c. The North 
German Lloyd places the hatchways of the lighters 
on both sides of the centre line, which is convenient 
for loading. The lighters should have steam power 
for their auxiliary machinery, also for shortening 
the tow-line on a winding drum ; auxiliary sails for 
making the shore in rough weather are little good. 
The barques mixtes, which have been used for trans- 
port on the Rhéne and to Marseilles for five years, 
are flat-bottomed, like sea-lighters, and of the 
same length, but less substantially built, and of 
425 tons maximum capacity. For the route to 
Cette, over dangerous portions of the Gulf, a shorter 
lighter, 27 metres in length, with a 300 horse-power 
engine and screw propeller, is being built. 

In spite of the dangers to which sea-lighters are 
exposed, accidents are rare, and the question arises, 
whether sea-lighters or canals should be promoted. 
As regards the Rhéne, Mr. Hermann believes that 
the completion of the Rhéne-Marseilles Canal will 
supersede the lighters. The case is different with 
the projected Rhine-Elbe Canal, which would be 
quite 100 miles from the sea. Although reliable 
cost estimates cannot be obtained, lighters need 
small crews only, can be adapted to local conditions, 
can serve as store-rooms, and bear delays—all 
advantages over cargo steamers. But lighters have 
not proved profitable on long sea journeys of more 
than 250 miles, e.g., on the route Emden-Riga, 
1000 miles, where the ships cannot hug the coast, 
and where the 600 horse-power tugs of the Hamburg 
and Bremen companies, which can take 100 tons of 
coal, sufficient for a trip of 600 miles, will barely 
suffice. A single steamer would travel quicker and 
more economically. Lighters have met with much 
opposition from sailors, shipowners, and others 
who desired to put a special toll on them ; but they 
promise to develop. 

After some discussion by the reporters, Messrs. 
Liittgens, Thiele, and others, the Section agreed 
upon three resolutions substantially to the follow- 
ing effect, which underwent further modifications 
before they were presented to the plenary meeting: 
The sea-lighter trade will continue to grow in im- 
portance without interfering with other interests, 
and should not be hampered by any special tolls. 
The dimensions of canal lighters should be adapted 
to the dimensions of the canals which, when join- 
ing the sea, should have a minimum depth of 
3 metres ; the experience so far gained with sea- 
lighters is not of a kind to modify the actual views 
on the utility of inland waterways. 


Dock INSTALLATIONS. 


The four reports on this question, drawn up 
by H. Deprez, of Paris, G. Howaldt, of Kiel, C. 
Nobel, of Rotterdam, and R. Rudloff, of Bremer- 
haven, and their summary by the Reporter-General, 
Gcheimer Admiralititsrath G. Franzius, brother of 
the second President of the Congress, are papers 
deserving very careful study. Mr. Howaldt has 
designed and built floating docks for thirty years, 
and having regard to the fact that the old wooden 
dock of 1851, a kind of floating lock, known as 
Klawitter’s dock at , is still doing duty, 
and that wooden floating docks at Pola, Hamburg, 
and New York, built in 1860, take ships of 3000 tons, 
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300 ft. long, he still preserves a certain liking 
for timber. The frame of the modern floating dock 
must be made of iron or steel, the deck and walls 
may be of pitch-pine or beech-wood planking, which 
withstands bending-in better than iron ; the wood 
can be protected, if necessary, by layers of felting 
and galvanised iron. The simplest managed float- 
ing dock is, in his opinion, the best. He therefore 
recommends not too many compartments, automatic 
valves in the longitudinal bulkheads insuring the 
flow of the water to the pumps, but preventing back- 
flow, which would impair the stability of the dock, 
and, as a speciality, not flat-bottomed pontoons, 
which have been taken over from the wooden dock, 
but pontoons of parabolical section, rounded off 
more on the bottom than on the deck. The object 
is to keep the centre of gravity as low as possible 
forthe dangerous moment when the keel of the 
vessel is above the water-level, but the deck of the 
dock still below. At that moment, the amount of 
the water to be pumped out should be a minimum 
to reduce tendency to transverse shifting. One- 
sided off-shore docks he would apply only when 
there is no room to allow the vessels to enter at 
the ends. It would not be economical to attempt 
raising the vessel in less than one or two hours, 
as the time can usefully be employed in clean- 
ing the sides. The cost of constructing iron 
docks with wooden planking would be from 110s. 
to 200s. per ton of bearing capacity — more in 
Eastern Europe, at Fiume and Galatz, than 
in the West, according to his own experience— 
and up to 270s. for docks entirely of iron ; work- 
ing expenses and maintenance are about 7s. 
per ton annually, calculated for docks of about 
3000 tons capacity and 177 dockings in the year. 
Floating docks cost on the whole only half as much 
as dry docks ; they are more cheaply worked when 
the vessels vary much in length, and they can take 
vessels of any length. They are not considered so 
safe as dry docks, but accidents are not more fre- 
quent in them. 

Mr. Nobel discusses the floating docks of Rotter- 
dam, where dry docks could hardly have been built. 
The two first docks of 1883 have lengths of 43 and 
90 metres, a width of 20.4 metres (below), and a 
lifting power of 44 tons per metre ; the third dock, 
opened in 1892, is 110 metres long, the width being 
20.4 metres; the three docks, of 2000, 4000, and 6000 
tons capacity respectively,- can be combined, and 


of oak. The dock rests on 6 metres of concrete. 
The total cost of the dock, which can accommodate 
the biggest vessels afloat, of 25,000 tons displace- 
ment—the Kaiser Wilhelm II. and the Oceanic— 
amounted to 200,0001. This sum includes site, 
cranes, &e. A floating dock, Mr. Rudloff calcu- 
lates, would have cost 250,0001.; and he concludes 
that dry docks can be made of any dimensions, and 
need not cost more to build nor to maintain than 
floating docks. The working expenses would be 
higher, and dry docks take longer to build, but 
they are more permanent. He would, therefore, 
recommend dry docks for large shipbuilding com- 
panies, except in the case of young colonies. 

The report by Mr. H. Deprez, Ingénieur-en-Chef 
des Ponts et Chaussées, is the most thorough and 
comprehensive of these memoirs, as he gives a de- 
tailed account of the commercial docks throughout 
France. He has a decided preference for dry docks, 
which are the rule in France ; transverse slipways 
exist at Bordeaux, Nantes, and Rouen; Dunkirk 
has, further, a longitudinal slipway. The dimen- 
sions of dry docks should be: Length, 225 to 250 
metces ; width, 24 metres; depth of water, 7 or 8 
metres. None of the French docks attain these 
dimensions. The docks are closed by caissons ; the 
lower keel blocks are of iron. All the French docks 
were built with the aid of subventions from the State 
Department, or Chamber of Commerce ; in Mar- 
seilles alone a company has taken practically the 
whole risk, and these are the only docks which 
yield a satisfactory return. Two tolls are levied: 
one for laying the vessel dry, the other for the time 
of occupation. 

After a discussion by the reporters and by Mr. J. 
Schiitte, three resolutions were adopted, which we 
reproduce in abridged form. 

1. If the dock is to serve the general interests of 
shipping, preference will, on the whole, be given 
to dry docks on account of their simplicity, relia- 
bility, and duration of life. If the dock is planned 
as a commercial enterprise, cheaper installations 
may be more advantageous. 

2. For the repair of very large vessels, only dry 
docks and floating docks come at present into ques- 
tion. Neither of the two types has such distinct 
advantages over the other that it could be recom- 
mended for universal use. 

3. The deciding factors in the choice will be: 
The required capacity with regard to speed and 





I. and III. together give a useful length of 158 
metres and a bearing capacity of 8000 tons. There | 
is a longitudinal bulkhead. To render the sides | 
available to their full height, the docks have to be | 
careened over ; repairs are effected with the aid of 
an auxiliary wooden dock, consisting of an upper | 
open, and a lower closed, chamber. The total cost, | 
including construction of a special basin, amounted | 
to 306s. for docks I. and II., and 228s. for'| 
dock IIT. per ton of lifting power. The receipts | 


have gradually risen from 3 to 7 per cent. on the | and the section expressed the desire that the pro- 


capital outlay ; these profits concern simply docking 
fees, not repair work. A fourth dock, 170 metres | 
in length, of 12,500 tons capacity, is to be con- 
structed, with two side chambers and seven bottom 
pontoons. The dock regulations of Rotterdam are 
reproduced in Nobel’s report. 

Baurath Rudloff, of Bremerhaven, discusses the 
merits of graving and floating docks, with special 
regard to the Dry Kaiser Dock at Bremerhaven, 
which Mr. Rudloff built in 1896 to 1899 for the 
State of Bremen, and which is let to the North 
German Lloyd. It is 226-metres long ; water depth 
over sill, 10.76 metres; width at entrance, 28 
metres. This width, Mr. Rudloff declared during 
the discussion, in concurrence with Mr. Cortell and 
others, is insufficient, and we shall soon have to 
adopt 35 metres. The dock is closed by an iron pon- 
toon, on which a 20-ton crane is placed for the more 
expeditious delivery of materials and tools over 
from the wet dock. The closing by the pontoon 
occupies 20 minutes; the pontoon can also be 
berthed 4 or 62 metres further inwards. There are 
two electric cranes—one either side near the en- 
trance—for heavy loads, propeller shafts, &c., of 
50 tons, and fitted with a special gearing for smaller 
loads. The dock can be pumped empty in 2} hours. 
The cranes, windlasses, &c., are driven by electric 
motors for 110 volts ; this transmission at low tension 
has been adopted as the Lloyd’ steamers are fitted 
with circuits of 110 volts, to which the machinery can 
thus at once be joined. One of the North German 
Lloyd vessels having been wrecked by the collapse 
of several iron keel-blocks in a dock, all the keel- 
blocks are made of pitch pine, and the upper rows 





should be brought before the next Congress. 


question of 





certainty of working, and to the variety of the 
work ; the time that can be allowed for construc- 
tion ; the economical conditions. The latter will, 
in many cases, be subordinate to the great advan- 
tages which a dock confers on shipping generally. 
The official programme of the second section 
having thus been disposed of, the short time left 
was, on special motion, devoted to communications. 
Professor de Timonoff, of St. Petersburg, spoke on 
the maritime canals of the Dniepr and Bug estuaries, 


blem of 
Drepaina Estuaries 


Mr. Dix, of Charlottenburg, then introduced the 


RESISTANCE TO SuHrips’ Motion IN WATER. 


Communications on this problem had been pre- 
sented by Messrs. Flamm, Haack and Engels, 
Rota, Schromm, Schiitte, and Thiele, and a memoir 
by J. Greve on the ‘‘ Flow of Water in Rivers” 
deals with a cognate subject. There was no time 
for reading these papers. After a discussion, in 
which Messrs. Schiitte, Haack, and Dix took part, 
the Section further declared that the Congress 
should promote publication of the results obtained 
at the different experimental stations. We will 
briefly notice these papers. 

Professor Oswald Flamm, of Charlottenburg, had 
prepared an important mathematical paper on this 
subject, which has received considerable, yet in- 
sufficient attention of late. Notable among these 
contributions are one, of 1901, by E. Tennyson- 
d’Eyncourt on ‘‘ Economical Speeds of Certain 
Ship Types,” and the. Experimental Investiga- 
tions, by de Mas and by Haack, supported. re- 
spectively by the French and German Govern- 
ments. Of experimental tanks of the Froude 
type, whose importance the author emphasised, 
Germany will soon possess three : the basin of the 
North German Lloyd at Bremerhaven, which has 
already arrived at noteworthy results; the basin of 
the ‘‘ Kette” in Uebigau, near Dresden, which is 


mental station for navigation now in course of 
erection at Charlottenburg. The interpretation of 
the experimental data still involves controversial 
points, with which the author deals. It is question- 
able whether the automatically recorded resist- 
ance of the model can be resolved into the 
two components of Froude’s formule, though 
the total resistance which the completed shi 
experiences, appears to be in accordance wit 
the total resistance as deduced from the model. 
We want still exact determinations of the pro- 
peller thrust, and further of the resistances 
arising in the engine itself. The points are not 
novel, but the problems are only partially solved. 
The propeller thrust, and thus the efficiency of the 
propeller, could directly be determined by inter- 
posing a set of cylinders, filled with glycerine, in 
which pistons work ; and the engine efficiency tests 
could supplemented by adding determinations 
of the torsional stresses. The customary trial runs 
of merchant vessels hardly afford any scientific 
material. Navy departments generally conduct 
progressive trials. But those results are, unfortu- 
nately, kept secret for political reasons, and the 
author hence concludes his paper with an appeal to 
the merchant service to conduct their trials under 
conditions which will advance our knowledge. 
Messrs. R. Haack, of Charlottenburg, and H. 
Engels, of Dresden, deal particularly with the 
resistance to traction on canals. During their 
experiments with vessels towed on the Dort- 
mund-Ems Canal, they noticed that the stern 
of the boat which was being towed became im- 
mersed to a greater depth, particularly at high 
speeds, and they studied the hollow trough formed 
around the boat, which may be regarded as an 
augmentation of the displacement, that may be 
greater than the displacement of the boat itself. 
The hollow is caused by the negative reaction 
currents which flow from the positive bow wave. 
Just as the bow wave—the swelling of the water in 
front of the vessel in motion—does not vary in 
height, as long as the speed remains constant, the 
trough has a certain depth for a certain speed. The 
negative currents are, however, in canals much 
influenced by the state of the side and bottom of 
the canal, and they are not symmetrical if the 
vessel is nearer one bank than the other. They are 
not analogous to Professor Hele-Shaw’s stream 
lines, which, the authors point out, are not free, 
but forced currents, and they are responsible 
for the great reduction in speed which vessels 
undergo when they pass from deep into shallow 
water, They further render it dangerous for 
vessels to pass one another in canals when 
moving in the same direction, as the water pres- 
sure forces them into collision, and they ac- 
count for vessels under their own power, or 
when in tow, striking the bottom in water of appa- 
rently ampledepth. Other experiments were made 
by the Kette Company, at Uebigau, with boats of 
fourteen different types and models; the latter 
frequently touched the bottom of a basin of 1.25 
metre depth, though only of 1 metre draught. 
The models were covered with coarse cloth, and 
the walls of the tanks were also made rough to get 
conditions similar to those prevailing in actual 
canals. Short, broad-beamed boats are particularly 
inclined to lower their sterns. 
The paper by G. Rota, chief engineer to the 
Italian Navy, concerns the difficulty of drawing 
any correct conclusions from tank experiments as 
to the actual results to be obtained on canals, for 
the irregularity and roughness of whose walls we 
cannot make any proper allowance. He experi- 
mented with a one-tenth scale model of the Jeanne, 
which de Mas had tried on the Seine, and 
he arranged his basin in such a way that 
he could alter the depth between 275 and 
3000 millimetres (11 in. and 12 ft.) and change 
the area and inclination of the walls, the in- 
clinations applied being 0 deg., 22 deg., 45 deg., 
and 90 deg. The experiments were conducted 
in the arsenal of Spezia, whose experimental tank 
dates from 1888. The trapezoidal canal section 
proved decidedly advantageous. But theory and 
practice were not always in accord ; and there are 
other features, besides the conditions of the canal 
banks, not easily allowed for—any deformations of 
the hull, the helm resistance, and the resistance 
due to oscillations about the vertical axis. 
Mr. A. Schromm, of Vienna, confines himself to 
a difficulty which may some day make itself felt in 
our colonies. The tion of the Elbe and 





being modernised ; and the Government experi- 


Moldau necessitated the building of special looks 
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HIGH-PRESSURE ELECTRICALLY-DRIVEN CENTRIFUGAL MINING PUMPS. 
CONSTRUCTED BY MESSRS. SULZER BROTHERS, WINTERTHUR, SWITZERLAND. 
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for the many rafts which pass down these rivers. 
The complaints of the raftsmen, after the rivers had 
been subdivided by the locks into reaches without 
current, that the transport of the rafts was much 
harder than before, became so loud that the pro- 
blem was submitted to experiment. The aaitle 
steamer which was used was hardly the best kind of 
vessel for pulling the rafts. But the experiments 
brought it out very clearly that the rafts experience 
an exceptionally high resistance. The result is not 
surprising, considering tl e irregular shape and rough 
surface of the timber. But Schromm calculates that 
it would actually be cheaper to stow the timber on 
board the steamer than to tow it by tugs. Several rafts 
tied together require comparatively less pull than one 
alone. It would therefore be advisable to abandon 
rafts, and to cut the timber up on the spot so far as 


possible. 

Mr. J. Schiitte, chief of the experimental station 
of the North German Lloyd at Bremerhaven, points 
out that fast small craft, like torpedo-boats, may 
run quicker in shallow than in deep water, and 
that our trial-runs in so-called open water may be 
very misleadi His experiments with models 
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width require in deep water an open channel 
of at least ten or twelve times their width. As 
regards the depth, the influence of the tank 
limits vanished for fast steamer models only 
when the available depth was 10.5 times the 


draught, and for to’ 
16 times the draught. 





of 1 : 17.5 an j 1 : 45, demonstrate that boats 


whose length does not exceed 9.5 times the 


o-boats when the depth was 
Considering that modern 
torpedo-boats of 2.7 metres draught sink by 0.5 
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metre at their usual speeds, so that the draught 
increases to 3.2 metres, we should perform = 
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trial runs in depths of 48 or 50 metres. Ih 
newest North-German Lloyd steamers Kaiser Wil- 
helm der Grosse and Kronprinz Wilhelm, which do 
23 or 24 knots, should have been tested in 84 metres 
of water to realise the speed they attain on the 
ocean. Other experiments demonstrate that in 
fleets of similar ships, the largest and_ broadest 
should lead, the smallest be the last, and that all 
| should follow one another as closely as is safe. 
| Mr. F. Thiele, of Minden, deals with the problem 
| from another point of view, by calculating, on the 
basis of experiments conducted on the Dortmund- 


: | Ems Canal, the canal section which renders traction 


most economical. ; 
The memoir by Mr. J. Greve, of Cassel, on “ The 


Flow of Water in Rivers,” is based on observations 
extending over many years, made at all seasons, In 
the Weser River and its two chief components, the 
Werra and Fulda, largely by means of floating 
bottles. In river beds of substantially trapezoidal 
sections, the author finds the mean velocity of the 
water increases at a constant rate as we rise from 
the bottom’to the surface ; that is to say, the mean 
velocity curve is a straight line. It is presumed 
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that the river bed does not change much over some 
length; irregularities affect the velocity in the 
reach above them. For river beds which can be 
represented by compound sections a simple formula 
for the mean velocity can also be given; but the 
author does not regard the problem as mature for a 
general mathematical treatment. Particular atten- 
tion is drawn to the relief of flooded rivers. 


(Zo be continued.) 
















i ‘ij 


oe 



































THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 





(By Our New York CoRRESPONDEDT.) 
(Concluded from page 39.) 
Vistt to THE Epison Cement Works. 
Tue next morning, at a most untimely hour, 
the special train left the Pennsylvania Railroad 
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Station, under the superintendence of that accom- 


— officer of the Pennsylvania Railroad, Mr. | century; at all events, we have the celebrated 
eo. N. Ely, and was soon flying along the picture of this deed as evidence, and the river 
was noted, and th ooks several miles ss he ~—_ 
‘as noted, and the casual remark occurred, ‘‘ Why | ride, the party stopped at the quarry, some 2 miles 
did not, that great athlete jump across ?  Pos-| from the works, a. ae ore i 
sibly, however, the river has shrunk since the last ,from it to the cement works. ere are two open 


banks of the Delaware. Washington’s Crossing 
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cuts—one in the cement rock and one in the lime- 
stone ; in each are two — lines of railway, the 
one being for the use of the steam shovel, and the 
other for transportation of the material, which is 
blasted down and then shovelled, this last taking 
20 seconds ; 150 tons were loaded in 10 minutes. 
The cars are short, and each contains a box-shaped 
skip of steel plate, open atoneend. After a lunch, 
the works were ins The various operations 
are made by electric motors. The cars are hauled 
up to the top of the stock-house, and the material 
is crushed by rods 5 ft. wide and 5 ft. in diameter, 
revolving at the rate of 100 revolutions to the 
minute ; the rock, as crushed, then goes through 
three other pairs of rollers, 36 in. in diameter, til] 
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it is reduced to less than} in. The capacity of the | 


crushers is 300 tons per day; a 500 horse-power 
engine operates the rolls. The crushed material is 
then carried by an inclined belt to the dryer-house, 
which contains vertical drying shafts with inclined 
cast-iron shelves located above furnaces. Here the 
rock is dried, that it may yield readily to the finer 
rolls, 
holding 11,000tons. This house is arranged so that 
the material can be drawn from several points at 
once, the object being to produce a uniform mix- 
ture. It is sampled automatically in passing to 
the weighing-house, and the proper amount of 
lime-rock is added. This last house has two re- 
ceiving - bins of a capacity of 60 tons each, and 
two weighing-bins of 10 tons each. 
veyors take it to a store-house of 1000 tons 
capacity, and it is then passed through fine 
grinding rollers and reduced to powder; the 
power used is a 750 horse-power engine. This 
material is now taken to a blower-house, where a 
blast of air separates the fine material from the 
coarser, the one going to the chalk store-house, and 
the other to the grinding house for further reduc- 
tion. This blower-house has 16 bins and blowers, 
but will have eventually a capacity of 10,000 tons 
per day. A screw conveyor takes the fine material 
from the chalk store-house to the roaster, which 
has two rotary kilns, 150 ft. long and 9 ft. in 
diameter. The clinker is taken by bucket con- 
veyors to the clinker crushing-house, which has two 
sets of 36-in. rolls, and a capacity of 3000 tons per 
day : its storage capacity is 2500 tons. The product 
now goes to blower-house No. 2, where the same pro- 
cess is repeated, and the final result is then returned 
to the stock-house. The plan of the works is given 
in Fig. 3. Other buildings on the grounds are (1) 
the cement-bagging house, containing four bagging 
and two barrelling machines ; (2) a coal grizzley, 
where the coal is dumped from the cars, and carried 
by conveyors to (3) the coal stock-house, of 400 tons 
capacity ; (4) coal-grinding and blower-house ; pre- 
sent capacity equal to 5000 barrels of cement per 
day ; (5) fine-coal house, of a capacity of 100 tons ; 


It is now taken by a belt to a stock-house, | 


Belt con-| y, 


3. To report upon the ised practice as to chemi- 
cal composition and mechanical treatment used in the 
manufacture of rails, and the manner of inspection of the 


service on the main line ; claiming that their endur- | 
| ance was due to frequent reheating and slower pro- | 
| cesses of rolling. He thought such methods were | 
_now looked down on, but the writer can assure him of 4. To report upon the advisability of the establishment 
| his error : these very methods have been considered | of a form of specification covering the manufacture and 

lately in the Mechanical Engineers’ discussions. | inspection of rails. ; 
ies eee Ay | 5, If found advisable, to recommend a form of specifi- 

Sree, Forcines anp Castines. | cation for the manufacture and inspection of rails, 
The meeting of Thursday opened with the paper| This nageet was discussed ; and the result of the subse- 
‘by that distinguished investigator, Mr. W. R. | quent ballot was greatly in favour of the appointment of 
| Webster, entitled ‘Specifications for Steel Forg: | re oe ee. a a EN een the ive noite 
| ings = Castings,” of which the following is an “recommended by the board. There hi no intention + “ 
| 3 change the section of the rai if the m1 y changing 
| a wlew of the good results which have followed the | their methods of rolling, can produce better structural 
| wide discussion of the rail specifications of the American | results in heavier rails. On the other hand, if this cannot 
Section of the International Association for Testing | be done, and if, by a change of section, the manufacturers 
aterials, I now offer for discussion its specifications for | Can produce a much better rail, the engineers are willing 
steel, forgings and steel castings. It is not pone ee to | to _— them half-way, and decide the matter on its 
emphasise the importance of reaching definite conclusions | Merits. 

on these subjects. Engineers, consumers, and manufac-' Ax evidence of the importance of the subject, Mr. 
no weg i a interested in securing good, reliable, | Webster stated that the Rail Committee of the 
In this connection I would call particular attention to American Railway Engineering and Maintenance of 
the mento paper read by Mr. C. Ridsdale, last | Way Association now calls for a drop test from each 
September, before the Iron and Steel Institute, as bear- | heat of steel, and the introduction of a minimum 
be, ha =. The discussion 9 ~— a will | shrinkage test. Heretofore the plan had been for 
: ne 2 det er pea of our former CISCUSSIONS ON | one test from each fifth heat. The amount of shrink- 
y é age was not specified, as further investigations were 
being made, nor was the height of drop fixed, for the 
same reason. He trusted this committee would 


We have passed through a period in which the chemical 
composition of steel has received the greatest prominence ; 

take this matter up, and report at the Atlantic City 
meeting. He added: 


but failures of steel forgings and castings of the best 
On October 1, 1901, the Pennsylvania Railroad Com- 


chemical composition have shown that we could not con- 

trol the quality of the finished product by the chemical 
pany embodied in its new rail specifications the minimum 
shrinkage clause for a 30-ft. rail, as follows: ‘‘ The number 


composition alone. It must be admitted that differences 
in the physical properties of the steel, greater than those 
due to small variations in composition, are produced by 
heat treatment, both in connection with the mechanical 
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(6) boiler-house, with three ‘‘ Climax ” boilers, each 
of 500 horse-power ; (7) office building and chemical | 
laboratory ; (8) machine-shops, oil-house, corrugated | 
iron sheds, &c. | 
The cement in its process of manufacture passes 
through fifteen buildings. The great problem 
was to cheapen the manufacture of this article, and 
this Mr. Edison claims to have solved. His friends 
and admirers, among which your correspondent is 
proud to be numbered, believe he has solved it, 
and predict a great future for this plant. 


THE BessEMER Process FoR SMALL CHARGES. 


After the return to Philadelphia, a meeting in the 
Franklin Institute and the Mining Institute was held. 
Mr. Bradley Stoughton, of Columbia University, 
— a paper called ‘‘ The Development of the 

essemer Process for Small Charges.” He cited 
the various processes, such as the Clapp, Griffith, 
Walrand, Tropenas, and others, and claimed that 
by their use small and frequent charges could 
be delivered ; and an opportunity was afforded 
for producing heats of varying composition, yield- 
ing especially hot steel. This last point was denied 
by another expert, and he stated that the open- 
hearth furnace could do this better. The paper 
was discussed further by other experts. 


STEEL Rats. 

Following this came a paper by Mr. Robert Job, 
chemist to the Philadel his and Reading Railway. 
It was on ‘‘Steel Rails ; Relations between Structure 
and Durability.” The paper was illustrated by 
microscopic slides and reproductions of etched 
surfaces. As a result the author stated : 


To insure the most durable rail of a given composition, 
service tests prove that there must be: (1) Absence of 
brittleness and freedom from foreign matter; and (2) 
presence of fine granular structure. Absence of brittle- 
ness is indicated by ability to withstand the drop test of 
2000 Ib. falling 20 ft. Fine granular structure is not 
necessitated, by specifying merely that distance between 
hot saws shall not exceed 30 ft. 54 in. for a 30-ft. rail, 
without artificial . It is, however, insured by 
stipulating that the temperature of the ingot or bloom 
= be such _ with rapid rolling, and without holdi 

afore or in the finishing passes or subsequently, an 
without artificial cooling after the last pass, the distance 
between hot saws shall not exceed 30 ft. 54 mn. for a 30-ft. 
rail (90 Ib.), or a proportionate distance for other lengths. 


Mr. James York described inan interesting manner 


how John Brown and Co., of Sheffield, rolled rails 
in 1864, and stated that some of them were still in 
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PLAN oF THE Epison Cement Works. 

work of forging and otherwise. The present result is a | of passes and speed of train shall be so regulated on leav- 
strong tendency to deem the heat treatment more im- | ing the rolls at the final pass, the temperature of the rail 
portant than the chemical composition. I think the mean | Will not exceed that which requires a shrinkage allow- 
course is the safer. We should give them equal import- | ance at the hot saws of more than 54 in. for 85-lb. and 
ance ; for we know that to produce the best results we | 58 in. for 100-Ib. rails ; and no artificial means of coolin 
must start with a good uniform material, and employ | the rails shall be used between the finishing pass an’ 
also, under intelligent supervision, the best methods of | hot saws.” 
manufacture and subsequent working. The company also made a new departure in the chemical 

The annealing of forgings and castings is much neg- | Composition of the steel, decreasing the carbon and man- 
lected. The manufacturers who are doing the highest | ganese when the phosphorus is over 0.07 per cent., in order 
class of work for our Government and other customers, | to give steel of ee hardness, and avoid getting the 
under rigid specifications, assert that all such work should | steel too hard and brittle. The clause isas follows: “The 
be annealed. Manufacturers of a cheaper class of work | steel of which the rails are rolled shall contain not less than 
claim that annealing is not necessary, and, in some cases, 9.40 nor more than 0.55 per cent. of carbon, where the 
even go so far as to say it is injurious. They adduce phosphorus exceeds 0.07 of 1 per cent. Where the phos- 
results to prove their assertions. But it is only necessary phorus is 0.07 per cent. or less, the carbon shall not be less 
to repeat the annealing under proper conditions to prove than 0.45 nor more than 0.60 per cent. The manganese in 
that the source of such alleged injury was in the method | no case shall exceed 1.20 per cent.; and where the phos- 
of annealing used. In many cases, attempts are made to — exceeds 0.07 per cent. the manganese shall not be 

| hi 


anneal forgings that have been finished at too high a tem- | higher than 1 percent. Also, in no case shall the phos- 
perature, without first allowing them to cool down below | phorus exceed 0.10 per cent. 
the critical point. This is merely slow cooling, and makes |, ,In addition to the above, the company now advocate 


higher carbons, since its drop tests show that rails finished 
at a lower temperature give a ter deflection than 
formerly, when finished at the higher temperature. It 
also finds that higher carbons can be used with eafety when 
the “e check is kept on the lower finishing tempera- 
ture. It specifies a deflection of not more than 3} in. for 
100-Ib. rails after the first blow. 


Mr. Webster thought, as the International Rail- 
way Congress met at Washington, D.C., in 1904, 
there should be no time lost, and there should be 
presented specifications showing a general agree- 
ment in American theory and practice. 

The discussion on ‘‘ Steel Forgings” seemed to 
point out the uselessness of specifying elastic limit 
when it was fixed at one-half of the ultimate strength, 
as all commercial steel filling the specifications as 
to ultimate strength, elongation, and contraction 
will have an elastic limit of at least half the ultimate 
strength. As to the rail specifications, the question 
was asked if any rails had been made under the 
requirement of 5}-in. shrinkage, which had not 


the material much worse than it would be if allowed to 
cool in the air. _ 

In consideration of such controversies, I would suggest 
that discussion be directed towards the heat treatment of 
steel, with an endeavour to decide some of the disputed 
points, and thus to improve the methods of manufacture. 


The author then presented the specifications and 
left the matter for open discussion, after sub- 
mitting the second paper ona kindred subject—viz., 
‘* Specifications for Steel Rails.” He called atten- 
tion to the paper at the Richmond meeting, and to 
that presented to the American Society of Civil | 
Engineers ; which last resulted in the appointment 
of a special committee to consider and report on 
the question as follows : 

To report upon the results obtained in the use of rails 
of the sections presented to the Society in annual conven- 
tion, August 2, 1893, by a special committee appointed 
for that purpose. 

2. To report whether any modification of any said 
oe is advisable, and, if so, to recommend such modi- 

ion. 
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been held before the finishing pass, the speaker in- 
sisting that 54 in. was too small a shrinkage. It was 
stated such rails had not been made; and while it 
was agreed this shrinkage was too small, yet it was 
in the right direction. Dr. C. B. Dudley, of the 
Pennsylvania Railroad, gave an account of their 
general plan of drawing-up specifications, giving 
the results of the thermal test as an example. 
Before its adoption 200 wheels were submitted to 
it, and they broke in nine different ways: of these, 
two were put in the specifications—viz., when the 
wheel breaks into pieces, and when the cracks 
involve the tread. He stated the specifications 
were drawn up after a study of all the available 
data, and close consultation of the different depart- 
mental officers. They are then printed, and through 
the purchasing agent are submitted to the manu- 
facturers for criticism, at the same time going also 
to the division engineers. It was found at first 
that the manufacturers were loth to formulate 
their objections, but more recently the specifica- 
tions have been the result of conference and com- 
romise between the consumer and the producer. 
He described further the new problems presenting 
themselves, due to the added weight of roll 
and the safety of the traffic. The breaking of loco- 
motive driving axles had been heretofore almost 
unknown. Whenever breaks occur in any part of 
the system, the parts are forwarded to Altona for 
careful study as to the probable cause. The fol- 
lowing was the general method of investigation : 

Was the fracture due to the material? Was the failure 
due to the design? and, finally, was it due to workman- 
ship? He referred to the occurrence of widespread and 
alarming failures like that of a lot of 300 car axles, of 
which seven broke in service during the first three weeks. 
Tt has been found, however, that the three questions, even 
if answered, do not always furnish the remedy for failures. 
It has been found, for instance, that springs so designed 
that they will ride well on good track do not give good 
service on rough track. Dr. Dudley referred also to a 
case of 60 driving axles put under 30 high-speed passenger 
ay of the Atlantic type. These are 104 in. finished. 

‘While the finishing cut was being taken, a pin-hole deve- 
—_ which opened out a cavity nearly large enough to 
mit of a man’s fist. When investigated, this proved to 
be a case of careless heating. Asa matter of precaution, 
a 2-in. hole was bored through the centre of 20 of the axles. 
Since then there has been added to the specifications of 
all axles about 6 in. in diameter the requirement that a 
2-in. hole be put through the centre, this diminishing the 
strength by only a trifle over 1 per cent. 

Mr. Julian Kennedy, who does not often favour 
these meetings, but who always receives a hearty wel- 
come when he is present, took upthe question of speci- 
fications for boiler-plate and finish temperature. He 
claimed that failures of steel castings were due, in five 
cases out of six, to lack of annealing, and emphasised 
strongly the necessity of annealing. As he only 
speaks on what he knows, and, further, as he knows 
thoroughly what he speaks about, his remarks re- 
ceived the consideration they deserved. 


Goxp-MINING IN GEORGIA. 


That afternoon the Institute went out to the Uni- 
versity of Pennsylvania, and any visitors to Phila- 
delphia who have not done this are strongly advised 
todo so. Here, in the heart of one of our largest 
cities, is an institution of learning which has the 
charm of a college in the country, located in a 
fine park, with dormitories, halls, and other neces- 
sary structures. The party were tendered a -fine 
lunch in Houston Hall, and a session was after- 
wards held in the lecture-room. The following 
— were presented: The first was by Mr. 
bs alter P. Jenney, of Salt Lake City, on the 

Mineral Crest, or the Hydrostatic Level At- 
tained by the Ore-Depositing Solutions in Certain 
Mining Districts in Great Salt Lake Basin.” Next 
came “‘ Gold-Mining in McDuffie County, Georgia,” 
by Mr. W. H. Fluker, from which a few extracts 
will be made : 


The country rock is usually a hydromica schist, although 
oo of the principal veins lie along the contact between 
e schist and the granite and gneiss which lie along the 
north-west side of the belt. The veins are for the most 
- regular in 3 and strike, sometimes extending in an 
almost unbroken line for several miles, though, of course, 
varying from a mere gravel seam to many fect in thick- 
oc he vein matter is hard, massive quartz occurring 
do the shoots, pitching to the north, and continuing 
‘ my oh with uniform thickness as deep as any work- 
po ve reached. The veins are separated from the 
ribbon’, by a few inches of gouge, and frequently show a 
ip ie vd nded structure. It is along the faces formed 
y nding that some of the finest specimens of free 


gold are foun 3 but whether the banding occurs or not, 

distributed through the entire vein. 

in all the veins, particularly 

Concentrates assay from 100 dols. to 
© accompanying minerals, usually re- 


the gold is found 


Auriferous pyrites occ 
Blow water-level. a 


dols, per ton, 


ling stock | bed 


garded as indications of gold, are iron and copper pyrites, 
galena, and pyromorphite. The quartz is rae clean 
and the gold coarse. Absence of slimes makes ma- 
tion and concentration simple and easy. The formation 
is believed to be entirely different from the Dahlonega 
district, and of more recent age. Almost from the time 
of discovery the mines have been profitably worked. There 
have been some gr age but. the exceptions have not 
been sufficient to make McDuffie County different from 


other mining sections.” 
In 1833, Griffin purchased the he ye of his associates, 
who had to this time confined their work to placer 


u 
mining. He erected a stamp mill, the old mortars of 
which can still be seen. They were rectangular in shape, 
10 in. wide, 14 in. deep, and 30 in. long. No dies were 
used, and there was no discha’ There were three 
stamps, each consisting of a cast-iron shoe with a square 
tapering neck 8in. long. The neck was driven into a hole 
mortised in the end of a wooden stem 7 ft. long and 6 in. 
yr bound by a heavy iron band. The cam-shaft was 
a solid piece of wood 26 in. in diameter, with blocks for 
cams mortised into it. The mill was driven by an under- 
shot wheel, the shaft of which was the continuation of the 
cam-shaft, The mortars were soon displaced by wooden 
ones provided with a rge and screen, and having a 
single cast-iron die, extending the entire length of the 
mortar. . The third step in the development of the stam: 

mill consisted in digging a hole about 4 ft. deep, an 

filling it with quartz rock and gravel. This formed the 
upon which the ore was fed and stamped. It dis- 
charged on one side into a large buddle, and two mage 
a with brooms kept it in a state of agitation. The 
lighter material was washed over the side of the vessel, 


leaving the heavier in the buddle. This was —— 
scraped out, and the values were recovered by panning. 
Gri is said to have cleared 83,000 dols. from this mull 


in one year (1837). 

Griffin was accidentally killed in 1842. He left a large 
fortune to his heirs, who continued to work the mine 
until 1851, when it was sold to the Columbia Mining 
Company. It was worked with success until the breakin 
out of the Civil War, when the machinery, or such part 0’ 
it as could be used, was confiscated by the Confederate 
Government, andthe men were pressed into army service. 

As a result of the conditions which followed the war, 
most of the mines have until recently abandoned. 
Some, however, have been worked continuously in spite 
of all difficulties. The Parks Mine was owned and ope- 
rated by Colonel J. Belknap Smith until his death in 
1888, and after that by his widow until 1889, when she 
leased it to a company of western miners. Up to this 
time no attempt had been made to save anything but the 
free gold, and fully 50 per cent. of the values contained in 
the sulphides have for forty years been allowed to flow into 
the river. The vein upon which this mine was opened 
varies in width from 2 ft. to 11 ft., and in value from 
10 dols. to 200 dols. per ton. The property contains 105 
acres, traversed by numerous other veins, several of which 
have been worked at a profit to a depth of from 60 ft. 
to 120ft. Below this the values are largely contained in 
sulphides, which it did not pay to work for free gold. 

he National Mine was another successful property. 
It was worked by James Frank for free gold to a depth 
of 50 ft. or 75 ft. Frank made no attempt to concentrate 
his ore, and when the undecom sulphides were en- 
countered the ore was considered worthless, and the work 
then abandoned, to begin a; at another place. In 1895 
Frank sold out to General Joseph H. Porter, who 
development work and the construction of a mill, 
died before the mill was completed. In 1897 the pro- 
perty was sold to the Four Mining Company, and 
two years later passed into the hands of the National 
Mining Company of Chicago. This company has just 
about completed a modern 20-stamp mill, equipped with 
one Wilfley and one Bartlett table, both of which are 
said to give good results. The company has sunk the 
Brock shaft to a depth of 140 ft.,and drifted about 75 ft. on 
the vein, which at this level is 4 ft. wide, and said to assay 
on an average 21.40 dols. per ton. 

Another mine, the Tatlin, has several profitable years 


ut 


to its credit, but is at present idle, although it is under- 
stood that preparations are being made to re-open it on 
the “‘ Slate” shaft. There is a 10-stamp mill, with Wilfley 


concentrators, on the property. The Landers Mine is a 
new discovery, and has only been worked a few months. 
Two veins from 5 in. to 18 in. thick have been located on 
the property. They are said to assay from 20 dols. to 
30 dols. per ton. No machinery has been erected, and 
none of the ore has been milled. 

The Woodall Mine, now shut down on account of liti- 
gation, was at the time of closing yielding ore said to 
worth 50 dols. per ton, from a 16-in. vein 100 ft. deep. 

The tract known as the ‘‘ 40-acre lot ” has been the most 
extensively worked property in Georgia, both before and 
since the Civil War. It was the place of the original gold 
discovery in the State, and the success of Griffin, Smith, 
and others give testimony to its richness. Records 
kept by Colonel Smith show that gold to the value of 
2,000,000 dols. has been extracted from this propel, 
which lies slightly north-west of the centre of the belt. 
It is traversed by two vein systems, the Columbia and the 
Bell. The latter is the further north, and is now bene 
worked by the Columbia Mining Company to a depth o' 
140 ft. The ore is found to be valuable both in free gold 
and sulphides, running at present about 17 dols. per ton 
free gold, which is 50 per cent. of the assay value. The 
foot wall is hydro-mica slate, and the hanging wall is gniess, 
separated from the quartz by from 1 in. to 3 in. of gouge. 
6 foot wall is found to contain iron pyrites, carrying gold 
for a distance of 10 ft. from the vein. The vein has been 
drifted on for a distance of 565ft., and shows continuity 
and uniform values. The Columbia vein lies about 600 ft. 





south of and nearly parallel to the Bell, and is the larger 





of the two. Both walls of this vein are hydro-mica schist, 
ee from the vein by the usual thickness of gouge. 

@ foot wall is regular and unbroken, while numerous 
spur veins branch out from the hanging wall in the direc- 
tion of the Bell. This vein varies in thickness from 2 ft. 
to 20 ft., and in values from 2 dols. to 100 dols. a ton. An 
incline shaft has been sunk by the present owners to a 
depth of 325 ft., where the vein is 5 ft. thick and assays 
32.20 dols. a ton. Drifts have been run on the vein at 
several —-. One drift at the 175-ft. level is 720 ft. 
long, and shows a continuous ore body. It is expected to 
continue the present shaft to a depth of 1000 ft. A 10- 
stamp mill, with Wilfley concentrators, has been running 
constantly for the past two years on ore yielding 9.20 dols. 
a ton. e concentrates have not been treated, but are 
stored at the mine, and will probably be shipped to a 
smelter for treatment. One lot of concentrates sent to 
the Southern smelter at Atlanta returned 82 dols. a ton. 
There are numerous other veins and prospects, not only in 
McDuffie, but in Warren and Lincoln counties, — which 
work on a limited scale has been done with profit. Inex- 
perience and lack of capital are the principal difficulties. 


Hypro-CaRBons. 


The next paper was entitled ‘‘ Some Principles 
Controlling the Deposition of Hydro-Carbons,” and 
was presented by Mr. George I. Adams, of the 
United States Geological Survey. Mr. Adams has 
recently been engaged in the study of petroleum 
occurrences, particularly in Texas and other West- 
ern States, from which he has developed some 
interesting theories as to the origin, underground 
transportation, and subsequent accumulation in 
reservoirs of oil and natural gas. In discussing 
Mr. Adams’s paper, Dr. David T. Day referred to 
what he designated as the migratory nature of the 
hydro-carbons, particularly in respect to petroleum, 
and the effects that such migration through porous 
strata had exerted upon the materials. tended 
experiments conducted by him on the filtering of 
petroleum through fullers’ earth, &c., had led him 
to the belief that similar action in nature had pro- 
duced in large measure the different varieties of oil 
as we find them in different but adjacent localities. 

The meeting then adjourned, and spent much 
time inspecting the museums, physical laboratories, 
and engineering laboratory. The Botanical Gar- 
dens were extremely interesting, and so was the 
Aquarium. In time these last two will be great 
features of interest at the University. They are 
planned on an extensive scale, and are under the 
charge of able men. That evening there was a 

and and beautiful reception in the Academy of 
Fine Arts. The building of itself was a great 
attraction, and was thronged with the beauty and 
culture of Philadelphia ; and when this is said, it 
may be known the reception was second to none 
the Mining Engineers have ever attended. 


EXcuRSIONS. 


The next morning, the Institute proceeded by 
boat on a river excursion. The first. place of 
interest was the shipyard of the Cramp Shipbuild- 
ing and Engine Company. This was a busy place, 
and many large ocean steamers were under con- 
struction. Two Government cruisers were among 
them. The long cantilever cranes, which can serve 
two ships at once, were in evidence, and the writer 
remarked the replacement of old types of machinery 
by newer and later styles. There was a lament- 
able absence of guides, and the party wandered 
about in a helpless sort of way, but the visit was 
instructive nevertheless. From here we went to 
League Island, and saw the cruiser Minneapolis, 
now turned into a receiving ship; likewise Admiral 
Amien’s particular pet, the ram Katahdin. The 
writer visited this place some years ago, and noticed 
improvements and extensive buildings, also a 
dock. The Government will eventually make 
this a navy yard worthy of the name. Now, as the 
noon hour had passed, the wants of the inner man 
became urgent and ap ealing, and the committee in 
charge, with admirable forethought, conveyed the 
party to the New Jersey shore, to a seaside park, 
where we were just in time to see the fishermen haul 
in a net of shad which would have astonished the 
twelve Apostles ; but charming as the fish looked, 
they presented shortly after a much more attrac- 
tive appearance, when they graced the festal board 
as ‘‘ planked shad.” No one who has not eaten a 
planked shad knows the satisfaction it can bring, 
nor the amount of distension the human diaphragm 
will patiently submit to in its interest. 

The party did their best, and it was.a brave fight, 
but there were still shad to be eaten when we rose 
from the table, and took our boat to the yard of the 
New York Shipbuilding Company, in Camden, 
N.J. We had been looking forward to a meeti 





with the genial and accomplished President o 
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CONSTRUCTED BY THE WEST HYDRAULIC ENGINEERING 
(For Description, see Page 75.) 




















HYDRAULIC PRESS FOR ASSEMBLING COMMUTATORS. 
COMPANY, BRADFORD, 


YORKS. 





Fig. 


this company, who is really and literally a great|the shafts had to be pushed deeper and 
friend of your correspondent, weighing some | deeper, and the water trouble increased. 
pounds avoidupois. But he failed to materialise, | The first engine put up was a single-acting 
and, in consequence, the description of this place | Cornish pump of 63 ft. stroke and 10.2 in. 
must be rather vague. In general, it may be| Plunger ee working Pasay 4 Pikees 
described like the whiskers of an immature youth, | §¢" 965 meican (197, x eigen : 5 oe 
as ‘largely laid out but thinly settled.” The! 4, 46 removed in 1897 iad cont cane 
location is fine, and all the plant, so far as com- | tion had become prohibitive.  tedlaeeiel 
leted, is of the best, and embodies the latest ideas. | engine was put in their place, but was 

he ways are under cover, and the building will) removed. The French company, which had 
contain six ships ; overhead travelling cranes are| meanwhile acquired the mine, had, in 1886, 
in decided evidence. Alongside the main building already ordered a large rotary pump, the 
is a deep slip, where vessels can be fitted with | so-called rotativa, with double-expansion and 
their machinery after launching. The other build-| Rittinger sets. The engine was too power- 
ings are on a large scale, and well filled with ful for the needs of the time; but when 

















machinery. Electricity is used wherever possible, a Rigi op wage pee of stagnation, 
and a magnetic crane for carrying plates was an -Teesages © the rods became frequent ; 
the re ee é ries |in 1895, when four sets were working at 
object of special interest. It hovered over the) 50 or 2) seveinideus. “7 Diaatunes cosamed 
plate, picked it up, transported it to its destina-| O¢ two under. sae Galen pumps, ‘tien 
tion, and then dropped it with apparently no human | while Pras | 
guidance ; although the small boy on the crane did | not answer, so that the second was countermanded. 
do something. Of the special machines in use may The company then ‘decided to change over to 
be noted the one for bending angles on the beams | hydraulic pumps, but the pipes only lasted a while, 
and other shapes used in ships. As these angles | and when they had successfully been replaced by patent 
vary, the machine is designed to meet this con-' welded wrought-iron pipes, it became clear that the 
tingency. The machine has rollers which can be enormous reciprocating masses and other difficulties 
adjusted to the desired angle ; and after the pieces | rendered the engines unsuitable. The administration 


have been heated in a long cylindrical oven of epoca gra to adopt a thorough change, with 
e : . eS . : s | full regard to the special features of the problem. 
sheet-iron lined with firebrick, they are bent to} ah Mia Reaix Madi tists he: Bs 


| It was consider 
eee r angle, and then shaped by wooden | lowered in steps of 27.5 metres (90 ft.) about ever 
’ 


ing clamped to a table, till they fit| 1g months. 
the iron template. In the riveting processes, tWo | jeve] at 390 metres (1280 ft.) depth, where 5900 cubic 
men, with a pneumatic riveter, set ten j-in. rivets | 
per minute. This trip was the last performance of | to be dealt with daily ; and to be able to deal with 
a most succéssful meet:ng, but just such a one | 6900 cubic metres at the 23rd level, at a depth of 
as the Institute expects, and thus far has not failed | 500 metres (1645 ft.). An uninterrupted steam pump 
to realise. | service would have been impossible under these cir- 
' cumstances, and the ventilation problems would have 
| been very great, since every pump chamber could 
|only communicate with one shaft until, with the 
PUMPS IN THE HORCAJO MINES, SPAIN. | assistance of the pumps, a new level had been made 
On pages 68, 69, 73, and 74 we illustrate a mine- | accessible. The company therefore invited tenders 
umping plant erected at the works of the Compaiiia | for os long-stroke plunger pumps, to be 
ears y Metahirgica del Horcajo, in the Province of | 


ELECTRICALLY-DRIVEN CENTRIFUGAL 








to assist the rotativa, thezfirst did | 


he plant was to start with the 19th | 





driven by compound m engines and not rotary 
Ciudad Real, in Spain, of which Dr. Heerwagen is engines; but suitable delivery offers were not forth- 
|coming. A pro by Messrs. Sulzer Brothers, of 
Winterthur, in Switzerland, to make use of the latest 
engines they had supplied to the company for generat- 
ing electricity, and to effect the pumping by means 
| of their new high-pressure centrifugal pumps, coupled 
| with electric motors, was ihevefore teveanel 


the engineer. 


The lead mines in question are situated in the 


mountains, five hours from the nearest railway station, 


to reach which three mountain ridges have to be | 


crossed. Silver-bearing lead ores were discovered in 
1855, and the works have several times passed through 
critical periods. 








metres of water (about 1,300,000 gallons) would have | 
duty at the same speed. 


Fig. 2. 


Heerwagen, who had come to Horcajo in connection 
with the installation of the hydraulic pumps. Dr. 
Heerwagen has described the plant in the Zeitschrift 
des Vereins Deutscher Ingenieure, of November 2, 
1901, by the kind permission of whose editors we re- 
produce some of his figures. 

A glance at Fig. 1, page 73, which illustrates the 
pumping scheme in its broad features, will show the 
advantages of the arrangement. The lowest of three 
pumps, all a centrifugals, is placed at a depth 
of 388 metres. It raises the water from the sump 
below to the second pump, which delivers the water still 
under pressure to the third pump, so that no air can 
enter into the hydraulic system. The whole bulk of 
water flows through all the pumps, which do the same 

Each of the pumps, there- 
fore; has to overcome a mean head of 388/3 = 129.3 


|metres (about 424 ft.); but it will be seen that the 





pumps are not at the same vertical distances apart, 
old galleries affording convenient spaces for the pump 
chambers. Thus the second pump receives the water 
with a pressure of 27.4 metres, and discharges it with 
156.8 metres inte the pipes; the pressures for the 
third pump are 14.1 and 143.4 metres, the latter being 
the final delivery pressure. 

So far, Fig. 1, a. “When we descend one step to the 
20th level, Fig. 1, b, a fourth pump is installed in a 
temporary cross gallery, for the present with only one 
wheel (instead of four. The discharge of this pump 
is joined to the suction pipe of the lowest pump of 
Fig. 1, a, and pumping now proceeds from the 20th 
level. Meanwhile the shaft is pushed lower down to 


n ly received | the 21st level, with the aid of a small auxiliary pump, 
With the exploitation of the mines, | and accepted in 1898, on the recommendation of Dr. | and a new chamber is excavated on that level. 
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HORSED FIRE-ESCAPE AND COMBINED HOSE-TENDER. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND 
(For Description, see Page 75.) 


URBAN DISTRICT COUNCI: 
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Spare pump has been kept in readiness for accidents | which is packed with cotton, and then into a bearing 
and repairs. It is provided with two wheels, and, | which has been fitted with a ring lubricator. The 
having been erected in the new chamber, made to feed | second bearing in the pump cover is greased on the 
into the same pipe as pump No. 4, which can then Stauffer system. 
be cut out ; this fourth pump now serves as reserve. When the pump is in motion, axial forces arise in 
In this way we work down to level 23 with four per- the wheel and the shaft, the thrust being directed 
manent pumps. Every pump chamber can be fully | from the cover towards the suction neck, and being 
equipped and tried without disturbing the service, | taken up by the roller bearing. This roller bearing 
and the final change-over does not cause more than | has to transmit a pressure of about 1 ton, and, running 
a brief interruption in the pumping. The special | day and night without interruption, has given per- 
arrangements adopted in the pump chambers for | fect satisfaction, when once everything had properly 
this purpose will be explained lower down. | been seen to. The cock H, marked on Fig. 2, and the 
Sections of the pumps are reproduced in Figs. 2 and 3, | elbow piping between. the suction neck and the first 
page 68. The nickel-steel shaft bears four wheels, pressure chamber are wanted only for the one pum 


Sis Ses Jy Jy of a diameter of 500 millimetres (20 in.), | which is the lowermost at the time. There is a small | 
—_ ed in pairs on both sides of the fixed discs, /,, 2. | ring channel about the eo aft the stuffing-box ; 
he discs are set with guide-blades on either side. | the elbow piping just alluded to keeps this ring filled 


In the _tests conducted at the Winterthur works | with water, lest air should be drawn into the pump. 
an efficiency of . 76 per cent. was attained. In| The last of the pressure chambers next the cover is | 
the mines pumps have, at 890 revolutions per | again fitted with two neck-pieces, shown in Figs. 3, 6, | 
minute, to raise 4.2 cubic metres (925 gallons) of | and 12, through either of which connection can be 


SONS, LIMITED, GREENWICH, 


months, and such a cleaning stops the pumping for five 
hours or less. The packing in the box bd is renewed on 
these occasions, as the high speed and the muddy water 
cause a rather rapid wear. The packing would last 
another couple of months ; but since each pump is not 
stopped on an average for more than 20 hours per 
month, the change is advisable. 

Removals of the bail-bearings have not been neces- 
sary since the first few weeks, The whole plant has 
been working since January, 1900.. The wheels and 
guide-blades have stood the wear much better than 

Fig.1. 
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could be expected, considering that the water carries 
not only a rin deal of mud, but also of fine quartz 





: = per minute to a height of 130 metres (425 ft.). | established with the hydraulic pipes. Cocks for fixing 
th 1e disposition of the ports in the casting between | pressure gauges are provided in the second and fourth | 
1e guide-blades and in the cover and casing of the | pressure chambers. The middle portion of the pump | 
eae can be seen in the diagrams. Connection with | remains unobstructed for applying the hoisting tackle | 
an suction pipe can be effected on the right or on the | when the pump has to be taken to pieces. Three a 
= t, hangers to the position of the pump in the| screw -bolts having been removed, the cover and | 
> amber which the above-mentioned easy replacement | coupling pulley can be taken off, and the shaft with the | 
one pump by another necessitates. Fig. 6, page 68, | fixed and 
the shaft length. Aring is then screw 


shows the respective connection T-piece ; the neck not 
i mediate cover, and the hoisting gear can be set in 


" is cl by a blind flange, Fig. 3. 
e shaft passes through the neck in a stuffing-box, | motion. The operation takes place every two or three 


| 





loose parts of the pump can be pushed out half | than 5 tons each. The 
into the inter- | tions per minute, which is high for motors of 250 horse- 
a ; the cylindrical frame casing has a diameter of 


particles. The water is, of course, passed through 
sieve gratings to keep out pieces of wood and stones ; 
further precautions do not appear to be required. 

The electric part of the installation has been sup- 
plied by Messrs. Brown, Boveri, and Co., of Baden, 
in Switzerland. The triphase motors, illustrated in 
Figs. 4 and 5, are six-pole machines, weighing less 
is from 850 to 900 revolu- 


430 millimetres (56 in.). The motors are designed for 
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a tension of 1000 volts, and the constructors guarantee | down the shaft and during the erection. Fig. 6, page 68, | thencleaned. Three and a half hours later the motor was 
an efficiency of 0.94 with a phase lag cos @ = 0.85 fo | shows motor and pump coupled. Some floor space might | again doing its duty. This is an excellent testimonial to 


the full load of 250 horse-power, and of 0.92 with cos @ 
= 0.80 for 150 horse-power. The armature slip Dr. 
Heerwagen found to be very low—0.7 per cent. at 165 
horse-power. The stator bears nine coils, each of 42 
turns, the three coils of each phase being connected in 
series, the three phases themselves in mesh fashion. 
The wires are placed in holes in bundles of seven. The 
rotor carries twice 180 flat copper rods in 180 holes, 
a in two layers ; at the fom and back two rods, 
one of each layer, are joined to one another, so that we 


have six rods in series short-circuited, and altogether 
sixty such circuits around the armature. 





AN 


The short-circuit armature was adopted on Dr. 
Heerwagen’s suggestion, and has answered very well. 
Centrifugal pumps can start under a zero torque, 
which increases gradually. Te motors will want 200 
amperes for starting, but the phase difference being 
very low then, the demand upon the gencrator is small. 
Just before coming up to speed, the power consumption 
is momentarily excessive ; there is no real trouble, how- 
ever, for the three motors with their pumps can be 
started from the one engine and generator yielding 280 
horse-power. In ——— Dr. Heerwagen observed 
that the motor itself came up to full speed within 75 
seconds ; starting the pumps not under water took the 
same time; when the pump was full of water, 100 
seconds were required. Thecurrent intensity was 225 
amperes, which is safe for the motors and for the cables. 

either the weight nor the bulk of the pumps and 
machines caused any difficulties during the transport 





have been saved by shortening the shaft connection ; 
but it was thought advisable to leave space for slip- 
rings and starting resistances, which have not been 
wanted, however. The motors had to be fully encased, 
‘as the pump chambers are wet. That circumstance 
easel the motor ventilation difficult, and very 
careful insulation all the more necessary. Owing to a 
pipe fracture, one of the motors was partly drowned for 
several hours one day, wheneverything wasalmost ready 
for putting it to service. The motor was slowly dried 
near a charcoal fire next day, and having been roughly 
| tested, it was switched in; no harm had been done. 





the constructors and to phase motors without. brushes 
or slip-rings in general, and the case deserves the 
attention of mining engineers, and, we think, also of 
‘railway men. Horcajo is not a coal-mine, and there 
was probably no more combustible dust about than we 
| must expect.to accumulate in galleries and sheltered 
| parts of tunnels, where oil lamps and occasionally opcn 

res are burnt. Continuous-current motors with com- 
'mutators are, of course, used in coal mines even ; but 
| we are safer under such circumstances when we exclude 
all possibility of sparking. 

the pump chambers, sections of which are given in 
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Motor and pump are mounted on a common foundation- 

plate, as Fig. 6 shows ; both slide on girders. When an 
exchange of either part is desired, the elastic coupling 
is loosened, and the motor drawn back. The motors 
have to be hauled up for a thorough cleaning about 
once every three months. One motor, brought up the 
shaft after nine months’ uninterrupted run, proved so 
badly choked with dust and with the soot from the 
miners’ lamps, that a regular cleaning at shorter 
intervals was decided upon. This cleaning, which is 
extended to the pump, is performed down below in the 
pump chamber. In one motor the soot caught fire while 
the motor was driving its pump. The attendant was 
examining the bearing with the aid of his lamp, and the 
flame was sucked into the interior of the casing. The 
engineer in charge having been warned by telephone, 
the motor was cut out, and the fire extinguished by 
stopping the ventilating holes of the motor, which was 


| obstructed. 


Lass heiaea 





Figs. 7 to 9, page 69, leave ample —_ for putting up 
spare motors and pumps during the progress of the 
operations, and for repairs. The chambers are lined 
with bricks, and the ceilings are vaulted. We notice the 
various J-irons, on which the hoisting gear and crab 
travel, with which every chamber is provided. The 
bed-plate of the pump and motor is not anchored in 
the brickwork, but is simply levelled and under-cast 
with concrete. The pipe system can be followed in 
Fig. 10. It should be mentioned that the Argentine 
shaft, of which we speak, contains only the new and 
old hydraulic pipes, and does not serve for haulage. 
The entrance to the chamber was to be quite un- 
The cast-iron supports of the pipes are, 
therefore, in the shaft, outside and above the chambers, 
and the make-up pieces are suspended from these sup- 
ports. Th s method of fixing the pipes much facilitates 
the operations. The make-up piece is fitted with a 
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loose flange, which can be turned. The distance from | 
the pipe seat to the axis of the horizontal branch con- | 
nection over to the age is-measured with the aid of | 
the rule and plumb line, and the dimensions of the | 
elbow-piece being known, the proper length of the_ 
make-up piece is determined without any handling | 
or bending of the heavy pipés. 

The hydraulic pipes of patent welded wrought iron | 
were supplied by the Diisseldorf Rihrenwalzwerke, 
late Poensgen, and have an internal diameter of 300 
millimetres (11.8 in.). The'suction neck of the pump 
has a diameter of 250 perk zat only. Between the 
pump and the elbow which joins the horizontal and 
vertical branches is a cast-iron section in which a 
loaded safety-valve is inserted. This valve limits the 
pressure on the fl pany in casé the working should be 
interrupted, and the non-return valve in the hydraulic 
main be leaky. The suctiori neck of the pump is con- 
tinued first in a short betit piece, which can be seen 
in Fig. 12, and then in a wider pipe fitted with a non- 
return valve. This valve has the shape of aT ; the 
seat is bronze ; the lid is packed with leather. The lid 
can be taken out through the neck of the T. These 
valves also onic of emptying the pipe system ; the 
respective branches are marked on Fig. 12. The 
pipes are recéived from Diisseldorf in lengths of 
5.5 metres, provided with loose flange rings and a 
welded-on and turned flange. Fig. 11 explains the 
way in which the above-mentioned made-up pieces are 
fixed up in the mine. A strong ring a is forged of 
iron, and turned internally to the profile shown. The 
pipe is cut off to a little more than the length actually 
required, and cleaned outside with the aid of a file. 
The ring is then shrunk on hot, and the pipe end ex- 

anded into it, finally to be turned true on its face. 
Perfect joints are obtained in this simple manner. In 
the suction pipes, oe rings of lead. and tin of 
wedge section may be applied, as there are no high 
pressures to guard against.: 

The bottom pump, which is represented in Fig. 12, 
stands immediately above the water in the sump. The 
water passes through a wire netting, and, further, 
throu ba strainer placed within the bottle-shaped 
cylinder shown in Fig. 12 in front of the pump. 
On the top of this suction cylinder will be seen 
the device for filling the pump with water before 
starting. This can be effected with the aid of a hand- 
pump, or with water from the next level above. The 
pressure gauge attached to- the suction neck marks 
whether or not all the air has been driven out of the 
pump. As the water draining from the galleries 
into the sump carries dirt and fibrous material with 
it, the strainers have to be seen to every two or three 
weeks, 

In addition to the I-girders already spoken of, which 
bear the main weight of the pipes, old iron rails are 
fixed in the shaft at distances of about 10 metres, 
further to hold the pipes and also the cable supports, 
whichare cast at Hiceaic, and are illustrated in 
Figs. 13 and 14. Ten cables can be attached to these 
holders, but’ so far only half that number have been 
installed. Each motor has its own cable, but one 
common spare cable runs also down the shaft, and 
enters into all the pump chambers. The cables are 
supplied by the firm of Messrs. Berthoud; Borel, and Co., 
of Cortaillod, and consist of three insulated wires with 
double lead sheath and a double armour of galvanised 
steel wire. They weigh 10.4 kilogrammes per metre 
(7b. per foot), and can support 300 metres of their own 
length. The cables were lowered in steps of 30 metres 
from the winding drum, being gripped between long 
wooden jaws. hen the cable had travelled down 
the 100 ft., a new pair of jaws was applied above, 
and the jaws below were released. The cables are 
wrapped with lead -foil at points where they are 
attached. 

The central power station above ground does not 
call for any detailed description; a plan is given 
in Fig. 15, page 74. The change-over to the new 
system and the transition ‘period caused, of course, 
some anxiety, as the workiig “of the mine was not 
to be interrupted; but they had had some experi- 
ence in that line. The roofing of the power-house rests 
on two girders, which are propped up by pairs of steel 
columns, the old cracked hydraulic pipes, dating from 
the period before the introduction of the wrought-iron 
pipes, came in handy for this pu The engines 
are all Sulzer engines, three old ones, and, so far, one 
new one with the recently improved valve gear of the 
famous Winterthur firm. Messrs. Sulzer also supplied 
the boiler plant, which will have to be extended. A 
Green economiser is used. The old engines run at 84, 
the new at 112 revolutions. With a cut-off at 20 per 
cent. in the high-pressure cylinder, the new engine 
develops 375 horse-power ; with a cut-off at 40 per 
cent., 525 horse-power. The dynamos are belt-driven, 
belts of 730 millimetres (29 in.) width, supplied by 
C. 0. Gehrekens, of Hamburg, and belt pu leys 1480 
millimetres (58 in.) in diameter being used. 

_ The electric ~ and power distribution is to be con- 
siderably extended ; six units will, however, suffice for 
Some time to come, and there is room for them. The old 

ynamos are 20-pole triphase generators, the armature 





running at 270 revolutions. The new dynamo, likewise 
built by Messrs. Brown, Boveri, and Co., of Baden, has 
a magnet wheel with 48 poles, wound with flat copper 
strips. The armature coils are placed in pairs of 
holes; the phases are coupled in star fashion, each 
consisting of two branches in parallel. There is a 


| specially-driven four-pole exciter, while the exciters of 


the old dynamos were keyed on the shaft. -Absorbing 
400 horse-power at cos @ = 0.80, the new generator 
attains an efficiency of 92.5 per cent. 

Only the phase lamps, meters, and switch handles 

are on the front of the switchboard, which is divided 
into nine marble panels. The motors are started with 
their pumps with the aid of an auto-transformer which 
gives 400 volts, the primary tension in generators and 
cables being 1000. volts. The auto-transformer being 
switched in, the first motor is joined to the starting 
bars. It takes up from 200 to 240 amperes, but, as 
stated above, very rapidly comes up to synchronism. 
The moment is marked by a sudden drop in the 
current intensity ; the connections are then. changed 
over to the main bus-bars, so that the motor continues 
to spin under full tension. .The second motor is then 
at once started in the same way, and the auto-trans- 
former is finally cut out. As the generator units are 
much weaker than the group of motors which work 
together, one engine is first run alone at as 
slightly below normal. The pumps will not be able to 
overcome the hydraulic pressure in the pipe system, 
and they will hence only absorb about 35 horse-power, 
each running idle. When the motors have all attained 
synchronism, the engine speed is increased with the 
aid of the governor until the water delivery com- 
mences. A throttle valve has been added. to the 
bottom pump, and a sluice to the discharge Pp above 
in the power-house, lest the one unit shoul over- 
‘loaded. As soon as the water flows, however, the 
second and then the third generator are joined in 
parallel, and the throttle valve and sluice are thrown 
open. 
f* large basins cannot be excavated below, the pump 
duty fluctuates considerably. The average daily de- 
livery has been from 5200 to 5600 cubic metres (each of 
220 gallons) ; the temporary maximum, 5 cubic metres 
per minute, which would bring the daily figure’ up to 
7200. The regulation is effected with the aid of the 
governors ;. but when the water delivery sinks below 
3500 cubic metres, the already-mentioned sluive is used 
for throttling. To the sluice are joined devices which 
destroy any whirls formed in the water. Then follows 
an overflow, from which the water passes, through a 
conduit in which a float is placed, into the tank. The 
pointer of the float plays over a Frese scale, from 
which the water delivery is read off in litres per 
minute. The switchboard attendant has to take such 
a reading every ten minutes, and to enter the water 
discharged in his book. This control, therefore, 
exercises a very useful check on the attention of the 
men. 

There can be no doubt that this pumping system 
offers a remarkable adaptability to the particular diffi- 
culties in question, to keep a mine, which is constantly 


being deepened, free of water. Dr. Heerwagen had 
rather expected a considerable wear of the pumps, 
owing to the turbid character of the water. . But no 


such wear has been observed, and the centrifugal 
pumps thus prove themselves superior to plunger 

umps, whose valves are frequently in need of repairs. 
The total efficiency of the centrifugal pumps is-not so 
high. But that is counterbalanced by the advantage 
pointed out, by the small waste of oil—the ring lubri- 
cators are very economical—and by the small space 
required by the pumps and their motors, and their easy 
installation. What the actual efficiency will be, cannot 

et be stated. There is certainly a saving in-the coal 
bill, although the duty of the plant has grown in 
several respects. Further particulars will be awaited 
with interest. 








PRESS FOR ASSEMBLING COMMUTATORS. 
WE illustrate on page 72 an hydraulic press for 
assembling commutators, constructed by the West Hy- 
draulic Engineering hy = , 23, ey London, 
E.C., and Bradford, Yorkshire. The radial press 
consists of a heavy weldless steel ring, to the 
inside of which are bolted a number of hydraulic 
agg ae with rams which transmit pressure to 
the loose die-blocks surrounding the commutator. 
A table, adjustable vertically, carries the commu- 
tator bars and mica strips, and this table can be 
raised or lowered to suit the length of commutator. 
Distance-pieces of different lengths can be used to adapt 
the press for varying diameters of commutators, these 
distance-pieces fitting into pockets in the rams. 

The method of assembling a commutator is as 
follows: A suitable number of bars and mica strips are 
placed on the table, inside the die-blocks, the edges of 
the dies being inclined, so that it is impossible for the 
bars to get wedged between the edges of the two ad- 
jacent dies. Pressure is admitted simultaneously into 
all the cylinders, and the rams travelling forward sub- 


ject the commutator to the required degree of com- 








pression, the bolts round the die-blocks are then 
tightened up before the pressure is relieved, after 
which the rams are returned into the cylinders by 
springs, and the commutator, surrounded by the die- 
Secke. Fig. 2, can be taken out to have the ends 
machined to suit the bush ends. When the ends have 
been machined, the commutator is placed on the table 
of the press, Fig. 3, which rises against the fixed 
tension bolt, and the ends are bolted on under pressure, 
after which the die-blocks can be removed from the 
commutator. Instead of the two presses, Figs. 2 and 
3, being separate, the press, iy 3, can be placed in 
the centre of the radial press, Fig. 1, in lieu of the 
rising and falling table. 





HORSED FIRE-ESCAPE AND COMBINED 

HOSE TENDER. 

WE give on page 73 two views of a horsed fire- 
escape and combined hose tender, also constructed 
by Messrs. Merryweather and Sons, for use as a 
‘* first aid” in large residential districts. The weight 
of the fire-escape is 74 cwt., and the whole apparatus 
weighs 194 cwt.. When equi with hose and fittings, 
with the proper number of firemen on the tender, a 
pair of horses can easily draw it at full gallop. 

The tender is, as shown, built on the lines of a 
steam fire-engine, with high wheels, horizontal steel 
springs, and strong fore-carriage. The hose-box is of 
large capacity, and forms seats for firemen. The 
escape is carried in the centre, with the weight evenly 
distributed over the four wheels, so that the machine 
is.very safe in turning corners. A powerful lever 
brake is fitted, acting on both hind wheels. There is 
a large box under the driver’s seat. In this there can 
be carried a hand fire-pump or chemical extinctor. 

The escape illustrated is of this firm’s patent sliding 
carriage pattern. Examples are made to reach any 
height from 35 ft. to 100 ft. That shown is 45 ft. long 
when extended. The escape can be run horizontally 
when detached from the tender, and raised to any angle 
up to vertical by a winch handle and wire rope winding 
on a gun-metal drum fixed on back levers. The ladders 
are of Oregon pine, with detachable oak rungs fitted 
in metal sockets, no holes being made through ladder 
sides. Bowstring girder trussing, with ash members 
held by light steel brackets, is fitted to each ladder, 
greatly increasing the stiffness of the escape when 
extended. The extending gear consists of a gun-metal 
drum fitted, either on the back levers or at the foot of 
the main ladder, with winch handles and steel wire rope 
running over gun-metal pulleys, the lengths of ladder 
being raised by sliding them on each other. Safety 
pawls are provided, so that in case of any part of the 
raising gear giving way, the ladders are prevented from 
running back. 

The escape is attached to the tender in a novel 
manner, curved angle-iron frames forming the escape 
carriage, and carrying its wheels. These engage with 
curved extensions of the tender framing, being attached 
by means of flexible steel bands, with eyes on the 
outer ends, engaging with specially-formed hooks fixed 
on each end of a shaft revolving in brackets bolted to 
the tender framing. The shaft is revolved by means 
of a flexible wire rope, which releases the escape from 
the tender, and which is actuated from the driver’s 
seat. By this method one man can detach the escape : 
a very important point in many places where the 
escape has to turn out with only one fireman and a 
coachman. The illustration of the Surbiton escape, 
on page 73, shows this device in operation, the fireman 
bearing on the back lever to raise the escape to the 
upright position, and the coachman helping to lift the 
ladders oney A to release the detaching gear. 

The total length of the machine with a 50-ft. escape 
is 20 ft. A number of these eseapes have been ordered 
for provincial towns and places abroad, and, owing to 
their light and general handiness in working, have 
been found extremely useful. 





THE LATE HENRY MORTON. 

Henry Morton was born in New York City, on 
December 11, 1836. At the age of seventeen he en- 
tered the Sophomore Class of the University of Penn- 
sylvania, and was graduated in 1857. While yet a 
senior in the university, and during the year imme- 
diately succeeding his graduation, Mr. Morton, with 
two of his classmates, acting as a committee of the 
Philomathean Society of the University of Pennsyl- 
vania, achieved a reputation, by no means limited ‘to 
America, through a work including the translation 
of the Greek, Demotic, and Hieroglyphic inscrip- 
tions on the famous Rosetta Stone, which was em- 
bodied in a report, published as a square octavo of 172 
pages, more than 100 of which were decorated with 
original designs in colour, executed on stone by Mr. 
Morton. This work attracted much attention in 
Europe, as well as in the United States, and won for 
Mr. Morton and his colleagues many encomiums, 
among which was a letter written by the famous Baron 
Alexander Von Humboldt to one of the committee, 
from which the following is an extract : 

‘The scientific analysis of the celebrated inscrip- 
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tion of Rosetta, which, despite the confusion of the 
Hieroglyphic style, remains an historical monument of 
great importance, has appeared to me especially worthy 
of praise, since it offers the first essay at independent 
investigation offered by the literature of the New 
Continent. The picturesque ornaments by Henry Morton 
add to the interest inspired by a work well worthy to 
be widely spread in your learned and free country.” 
Such an indorsement was no small triumph for a 
young man just passing from his Alma Mater. 

Immediately after leaving the university, Mr. 
Morton entered the law office of Mr. George M. 
Wharton as a student, but two years later gave up 
the study of law to accept a position as science in- 
structor in the Molecepal, Academy of Philadelphia. 
He laboured there for several years until 1864, when 
he was offered the position of Resident Secretary of 
the Franklin Institute, which he accepted. In 1865 
Mr. Morton, on behalf of this time-honoured institu- 
tion, delivered a series of scientific lectures, illustrated 
by experiments of a magnitude and effectiveness never 
before attempted, with such a remarkable degree of 
success as to justify Professor Coleman Sellers in 
making the following complimentary criticism: 
‘‘Although I have witnessed many of the most 
famous scientific lectures delivered during the last 
25 years in this country and abroad, I have never 
seen anything to compare with those delivered by 
Mr. Morton.” At that time President Morton was 
only twenty-seven years of age. An account of some 
of these lectures, with illustrations, may be found in 
the Stevens’ Indicator of April, 1892, or in the August 
number of Cassier’s Magazine for 1894. 

Mr. Morton was made editor of the Journal of the 
Franklin Institute in 1867, and the following year 
accepted the Chair of Chemistry and Physics at the 
University of Pennsylvania. In 1869 Professor Morton 
organised and conducted an expedition to make photo- 
graphs of the total eclipse of the sun, which occurred 
on August 7 of that year, at which time he discovered 
and demonstrated by experiment the cause of the 
bright line on the solar disc along the moon’s edge, 
seen on photographs of eclipses, but up to that time 
not assigned to its true cause, either by Professor 
Challis, of Cambridge (England), Professor Alexander, 
of Princeton, Mr. De La Rue, the eminent. English 
scientist, or by Professor Airy, .the Astronomer 
Royal of England—all of whom had discussed the 
phenomenon and given theoretical explanations as 
to its cause. 

A communication on this subject from Professor 
Morton was presented to the French Academy by 
General Moien, and was published in the Comptes 
Rendus, 1869, vol. lxix., page 1234. Professor Morton 
received the degree of Doctor of Philosophy from 
Dickerson College, Carlisle, Pa., in 1869, and the 
following year the same degree was conferred upon 
him by Princeton University. Dr. Morton was 
tendered the office of President of the Stevens 
Institute of Technology in 1870, which he accepted, 
and he subsequently gave to that institution his 
life-work. When eee Morton tendered his 


resignation to the trustees of the Franklin Insti- 
tute, a resolution accepting the same was presen 
by Mr. Robert Briggs, from which we quote the 
following : 

** The assiduity which he had shown in advancing 
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its (the Franklin Institute’s) welfare, the skill and 
ability with which he had, step by step, awakened 
the members to an estimation of the utility of its pur- 
poses, the share he had taken in ovarseeton. 5 the 
members in its meetings, the furtherance of the objects 
of the Institute in other cities and in foreign lands, 
had been the noteworthy characteristics of his direc- 
tion. Besides these successes in administration, he 
had performed a yet more valuable service for the 
Institute, in the establishment of the present position 
of the Journal as the leading engineering paper in the 
United States.” 

Soon after his removal to Hoboken, and the organi- 
sation of the Institute, President Morton was called 
— by some prominent lawyers in New York for 

vice and assistance in connection with important 
suits on tents, involving questions of chemical 
science. n this connection he showed an unusual 
capacity, both in research and in ability, to make 
difficult subjects clear to others, the natural result of 
his long experience as a lecturer and instructor ; and 
almost at once took the position of a leading expert in 
ee litigation involving scientific questions, in New 

ork and its vicinity. 

The revenue derived from this class of professional 
work enabled him to contribute from time to time 
to the growing needs of the Institute, as_ will 
be presently mentioned, such contributions being 
specially important by reason of their timely applica- 
tion. In 1881 President Morton presented to the 
trustees a new workshop, which he had fitted up at 
an expense of 10,500 dols. In 1883 he likewise sup- 
plied the sum of 2500 dols. for apparatus needed to 
equip the new department of Applied Electricity, 
inaugurated at that time, and continued for some 
years to furnish the funds needed to carry on this 
department. In 1888 he presented to the trustees the 
sum of 10,000 dols. as a first instalment towards the 
endowment of a chair of engineering practice, then 
founded, and in 1892 he added another sum of 
20,000 dols. towards the same endowment. In con- 
nection with the twenty-fifth anniversary celebration 
in 1897, he also placed in the hands of the trustees 
stocks (soon afterwards sold for 24,000 dols.), to be 
— towards what is known as the Alumni Building 

und. In 1900 and 1901 he erected, at a cost of 
15,000 dols., a boiler-house and boiler to supply the 
entire group of Institute buildings with steam ; and in 
the spring of 1901 he placed in the hands of the 
trustees 50,000 dols. in 5 per cent. bonds, to be used as 
endowment fund, the interest to be devoted, first, to 
the maintenance of the Alumni Building, or in so far 
as not required for that purpose, as retiring pensions 
for any professors who might become disabled by age 
or sickness while in the employment of the Institute. 
In 1873 President Morton was elected a member of 
the National Academy, and in 1878 was appoi:.ted 
on the United States Lighthouse Board, to fill the 
vacancy caused by the death of Professor Joseph 
Henry. In June, 1897, he received the degree of 
Doctor of Science (Se.D.) from his Alma Mater, 
the University of Pennsylvania, and Doctor of Laws 
(LL.D) from Princeton University. 








Water Suppty or WELLINGTON (N.Z.).—The Welling- 
ton (N.Z.) City Council proposes to borrow 233,000/. for 
the purpose of improving the water supply of the city. 
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Tu1s locomotive, of which we gave a longitudinal 
section and sectional plan in the two-page plate of our 
issue of July 4, is a compound engine, with low- 

ressure cylinders placed outside the frame-plates, 
Seenrenn the leading and the first coupled wheels. 
The low-pressure cylinders are horizontal, and 
drive the third coupled wheels. The high-pressure 
cylinders are inside the frame-plates, and are in- 
clined by 125 in 1000 (1 in 8); they drive the second 
coupled wheels. ‘The rear axle, as will be seen by 
reference to the illustrations, is placed underneath the 
firebox. Other views of the engine are shown by Figs. 
3 to 7 of our two-page plate, this week ; and details by 
Figs. 8 to 14, page 77. Fig. 15, above, is a view of the 
engine, reproduced from a photograph : 


Grate area . 2.8080 sq. m. (30.14 sq. Y 


Heating surface of firebox... 15.77. ,,, (170.05, 
” ” the 148 
Serve tubes ie .-» 240.44 ,, (2387.75 ,, ) 
Total heating surface <p SUG” 4, ~(2I01.eR.,, ) 


Inside diameter of boiler 
barrel, average... = 1.513 m. (59.56 in.) 
Length outside tube-plates 4.355 m. (14 ft. 33 in.) 
Volume of water... ...5.750 cub. m. (203.07 cub. ft.) 
ee er ... 8.250 (47 -,, ») 
Height from rail to centre 


line of boiler ar Sa: 2.6 m. (8 ft. 6,5; in.) 
Inside diameter of smokebox 1.513 m. (59.6 in.) 

»» length of smokebox... 1.650 ,, (65.0 ,, ) 
Height from rail to top of oF 

chimney ... __... ... 4,260 m. (13 ft. 113 in.) 
Diameter of high-pressure 

cylinders... ta ss .390 m. (15.35 in.) 
Diameter of low - pressure 

cylinders Ae .600 ,, (23.62 ,, ) 
Stroke ... -650 ,, (25.69 ,, ) 


Distance from centre to 
centre of high - pressure 
cylinders... ie ie 

Distance from centre to 
centre of low-pressure cy- 


-670 ,, (26.37 ,, 


~ 


linders 55 ie ay 2.170 m. (7 ft. 12 in.) 
Length of aaa aad con- 
s 


necting- ae oy 1000: 46.5°2> ,, ) 
Length of low-pressure con- 

necting-rods ke Ec 3.000 ,, (9,, 10755, ) 
Maximum travel of high- ; 

pressure slide-valves .109 m. (4.29 in.) 


Maximum travel of low- 


pressure slide-valves a 1315 ,, (6.17 ,, ) 
Minimum cut-off ; high-pres- 

sure cylinders a = 14 per cent. 
Minimum cut-off ; low-pres- 

sure cylinders... i ee 
Maximum cut-off; high-pres- 

sure cylinders __... er fk jester 
Maximum cut-off ; low-pres- 

sure cylinders... as i ee 
Length of high - pressure : 

eccentric rods_... ... 1,200 m. (3 ft. 11} in.) 
Length of low - pressure 

eccentricrods ..  ...  2.1835,, (6,, 2%,,) 
Diameter of coupled wheels 

1.400 ,, (4,, 7h) 


at on op EES se 
Diameter of leading wheels 

at tread ose Jee eee .850 ” (2 ” 9% ” ) 
Weight empty .. ve 64,700 kg. (63 tons Sole 
in working order... 71,600,, (70 ,, os; 
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Fics. 11 ro 14. Oprurator ror DeviaTING THE EXHAUST FROM THE Low-PREssURE CYLINDERS. 


the double-valve regulator is in the steam dome, 
and the blast-pipe is of the usual type, with 
The smokebox, according to the prac- 
tice now adopted by the Southern of France 
way Company, is provided with a wire 
arrester, with 4-millimetre (4-in.) mes 
above the bar grating; the chimney has been placed 
as far in the rear as practicable. 
receiver is between the two high-pressure cylinders, 
and the ratio of its volume (including the exhaust 
pipes of the high-pressure cylinders and the slide- 
chests of the low-pressure cylinders) to the volume of 
the high-pressure cylinders is as 174 to 100; it is pro- 
vided with a safety-valve which limits the pressure to 
6 kilogrammes (85.3 lb.) per square inch. A spec 
steam pipe supplies the receiver with live steam, and a 
device worked by a compressed air auxiliary motor, 


Weight available for adher- 
Se . 64,600 kg. (63 tons 11 cwt.) 


aa Seen os 
on each other axles 16,150 ,, (15 


The boiler is designed for a pressure of 165 kilo- 
per square centimetre (213 lb. r square 
h). The frets is of copper ne Santen, 
is fitted with a brick arch ; the fire’ 
bronze. The boiler barrel is built up of 
rtin steel plates ; the transverse seams are 
e longitudinal ones have double 


Ww nce ... ae mn 
eight on leading axle 
.| the way in which the engine is carried on ti 


steel plates, and 


box stays are of The intermediate 








double-riveted, and t 
Straps and four rows of rivets. 
ong are annealed 
feed is insured by two automatic Friedmann _in- 
le of delivering 200. litres (44 
The safety valves are directly 
uge is on the Serveau system ; 


ons) per minute. 
oaded ; the water ga 











Fies. 8, 9, anp 10. Leapvina AXLE. 


makes it possible to lead the exhaust from the high- 
pressure cylinders direct into the blast- pipe. In 
the former engines of the Southern of France Rail- 
way ae the auxiliary motor worked two 
lateral cocks, each one establishing a communication 
between a high-pressure and a low-pressure cylinder. 
In this new type of locomotive the two lateral cocks 
have been replaced by an obturator for deviating the 
exhaust from the high-pressure cylinders and regulat- 
ing the supply of steam to the low-pressure cylinders 
(Figs. 11 to 14). The exhaust ports of the high-pres- 
sure cylinders open direct into the intermediate re- 
ceiver, and the latter communicates by two openings 
with the obturator in question. The obturator also 
establishes a communication both with the valve-chests 
of the low-pressure cylinders by two special ports, 
and with the pened by another port ; it communi- 
cates also with the live-steam pipe.. The outside 
casing is bored true and contains the obturator 
made with seven vents, which communicate with 
'| those of its casing. Cover C, Fig. 11; is provided 
with a stuffing-box which acts in the same time as a 
guide for the working spindle. When the obturator 
is placed in the required position for compound work- 
ing, steam is supplied through it from the high-pres- 
sure to the low-pressure cylinders ; and the — 
ment is such that the low-pressure cylinders can 
supplied at the same time with a certain quantity of 
live steam, through the same device, and this is of 
great advantage. The vent to the blast-pipe is then 
covered by the obturator casing; it gets uncovered, 
and the vents for compound working are closed by 
turning the obturator a quarter round. The necessary 
ports are also cut in the obturator and in its casing for 
supplying the low-pressure cylinders direct with live 
steam. 
The steam distribution in the low-pressure cylinders 
is on the Walschaert system; in the high-pressure 
cylinders it is worked by link motion and a rocking 
shaft. The slide valves are of the usual pattern, of 
gun-metal. The reversing gear is so designed that 
the driver can vary the steam admission to the two 
groups of cylinders either simultaneously or succes- 
sively. With regard to the working with counter- 
steam, it may be mentioned that the necessary devices 
have been provided for injecting wet steam in the 
blast-pipe and in the intermediate receiver through 
pipes 35 and 21 millimetres (1.37 in. and .82 in.) in 
diameter, 
The frame-plates are of steel, 30 millimetres (1.18 in.) 
in thickness, stayed together by the front crossbar ; 
by the cast-steel stay which is fitted with the leading 
axle pivot, by the hi mt pin) cylinders, by the cast- 
steel support of the high-pressure slides, by the built- 
up cross-piece of plates and angles in front of the fire- 
box, by the firebox, the rear coupling frame, and the 
rear crossbar. The construction of the leading axle 
is shown in detail in Figs. 8 to 10. Its frame is jointed 
on the main frame in the rear of the cylinders by a 
bolt and two connecting-bars, Fig. 10. ~~ 9 shows 
e leading 
axle. The latter has a lateral action of 50 millimetres 
(1.96 in.) each side. The engine is fitted with Gresham 
sand-injectors, with a speed Aniieater on the Hauss- 
haelter system, and a Westinghouse brake. The tender 
will weigh 24 tons in working order. 
The trials with a load of 453 tons behind the en- 
gine for one half of the journey, and of 207 tons for 
the other half, have given good results. Over a dis- 
tance of 15 kilometres (9.3 miles), with up gradients 
12 and 13 millimetres (1 in 83 and 77) the average 
speed reached 36 kilometres (22.5 miles); it was 40 
kilometres (25 miles) on a further stretch of 18 kilo- 
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metres (11.2 miles), where the gradients are l-in 83. 
Over the next 10 kilometres (6.2 miles), with a run 
through a tunnel 1200 metres (.74 mile) in lenge and 
a stoppage at a crossing, the speed was 46 kilometres 
(28.5 miles). On the part of the line in which the 
gradient is 1 in 31 the speed fell to 18 kilometres 
(11.2 miles). Further on, over a section with a down 
gradient of 18 millimetres (1 in 55), and an up 

radient of 19 millimetres (1 in 53), the speed was 
29 kilometres (18 miles) ; and 26 kilometres (16 miles) 
over a section with an up gradient of 30 millimetres 
(1 in 33), and a down gradient of 33.33 millimetres (1 
in 30). 

The cut-off was generally maintained at 65 per cent. 
for the high-pressure cylinders, and at 75 per cent. for 
the low-pressure; in the tunnel, in which the line 
is on a gradient of 29 millimetres (1 in 34.5), and the 
rails always very wet, the wheels frequently slipped. 
When running down the gradients, the engine worked 
with counter-pressure, without the brakes, at 80 per 
cent. cut-off for the low-pressure, and 60 per cent. for 
the high. 

The fuel consisted of 40 per cent. Carmaux small 
nut coal, with 30 per cent. of Carmaux semi-bitumi- 
nous small coal, and § r cent. of Graissesac non- 
bituminous slack coal. The average coal comsvmption 
was 35.7 kilogrammes per kilometre (127 lb. per mile) ; 
the evaporation was at the rate of 7.745 litres per kilo- 
gramme of coal (7? lb. per _ of coal), not taking 
into account the water lost for priming the injectors. 








AUTOMATIC SCREW-CUTTING LATHE. 

NotwITHSTANDING the thought that has been given 
during recent years to methods of cheapening the 
production and improving the quality of screw threads, 
there still remains a large variety of screws for which 
none of these methods are suitable, and these continue 
to be cut between the centres of ordinary screw- 
cutting lathes. The process, however, is an expensive 
one, and requires the constant and alert attention of a 
highly-skilled operator. When large quantities of 
screws are required, the work becomes tedious and 
monotonous. 

The engraving on page 80 shows a lathe made by Mr. 
J. Parkinson, of Shipley, in which all the movements 
(except changing the screws) usually performed by the 
turner are made by the lathe itself, with a certainty 
and speed that are unattainable in hand-operated 
machines. It is about 24 years since Messrs. Parkin- 
sons patented their first automatic screw-cutting lathe. 
This was entirely successful for work within its capa- 
city, as trials extending over two years have fully 
shown. They have now, however, increased its capa- 
city for output, and extended the scope of its opera- 
tions, and these later developments constitute the 
subject of an additional patent. 

The lathe shown by the engraving has a geared head- 
stock, and will cut screws up to 2 in. in diameter. 

All its movements are automatic, including the cut, 
the return of the saddle, the feed or ‘‘ set-up” of the 


tool, and the trip which stops the feed at the desired | 
depth. Right or left threads may be cut with equal | 


ease, and by a special attachment multiple threads 
may be cut, the tool being changed automatically from 
one thread or lead to the next, at each traverse of the 
saddle. In such cases the ‘‘ set-up” to the tool only 
operates in one thread or lead of the series. Thus, if 
a two-lead screw is to be cut, the feed only operates at 
every alternate traverse of the saddle ; and if a three- 
lead screw, at each third traverse ; and so on. 

A sud tank, pump, &c., are fitted, insuring a tull and 
continuous flow of cooling fluid on tool and work. 
There is a metal drop pan on runners, to stand on 
the floor under the lathe bed, as shown. This arrange- 
ment is preferred to the tank gantry, on account of 
the smaller quantity of liquid required, and also for 
the greater convenience of removing the cuttings. 

We will now proceed to describe the lathe. The 
saddle is traversed for cutting the thread by a lead 
screw in front (Fig. 1), and double clamp nut in the 
ordinary way ; the horizontal shaft seen at the front 
of the lathe, below the lead screw, is driven by a 
separate belt from the counter-shaft through the 
medium of a shaft (Fig. 2) at the rear of the lathe, and 
a driving chain beneath the bed. Carried on this 
front shaft is a bevel pinion, which. is caused to drive 
the gears enclosed in the saddle apron for returning 
the saddle to the starting-point after the completion 
of each cut. 

At the rear of the lathe, and slightly above the 
saddle, is another horizontal shaft carrying a crank 
(Fig. 3). The crank is a keyed sliding fit to the 
shaft, on which it is slid by the saddle movement, and 
it is connected by a link to the cross-slide carrying the 
tool. This link, which is curved, is to be seen in figs 
2 and 3. A rocking motion may be given to 
this back shaft, so that when it rotates in one 
direction, ‘it causes the crank to move the cross- 
slid: outwards, and when rotated in the opposite 
direction to move the cross-slide and tool tow the 
lathe centres. At the left-hand side of the cross-slide 
(Fig. 1) is a link coupled to a lever fulerumed on the 


. |a spring which throws the 


cam-shaft, which opens and closes the lead nut in the 
apron. Another link connects the lever to a cam 
which controls the lateral movement of the bevel 
pinion on the front horizontal shaft. Thus, when the 
crank on the back shaft moves the cross-slide outwards, 


forward motion of the saddle simultaneously with the 
withdrawal of the tool; the crank continuing the move- 
ment a little further, causes the cam to set in motion 
the train of gears, which, acting against a rack, returns 
the saddle to the starting-point. hen this is reached, 
the rotation of the shaft being reversed, the tool-slide 
is moved in, and, at the same time, the lead nuts 
engage the screw. Means are provided for ensuring 
this taking place at the correct time. 

The means for rocking the shaft are clearly shown 
in Figs. 2.and 3. A stud carries a spur gear enclosed 
in a casing, and revolving between friction discs and 
driven by a gear on the spindle. The friction of the 
discs causes a chain wheel to rotate at the same speed 
as the spur gear, when free to do so. The driven 
chain wheel carries a crankpin, which through a link 
and a lever rocks the back shaft. At the sides of the 
driven chain wheel are plates, not shown in the en- 
graving, one of which carries two projections dia- 
metrically opposite each other. A lever also-carries a 
projection which, by being moved in the path of one of 
the projections on the plate, arrests the rotation of 
the chain and chain wheels by causing the friction 
disc to slip. Fig. 2 shows the shaft and tool slide in 
cutting position. When it is desired to withdraw the 
tool and run back the saddle, the lever is moved so that 
it comes in the path of the other projection on the 
plate, which is thus permitted to make half a revolu- 
tion and throw the shaft and tool slide out of cutting 
position, and at the same time move the bevel pinion 
on the first:shaft into gear with the train of gears for 
running back the saddle. It is shown in this position in 
Fig. 3. The movements of the lever are controlled by 
a collar on the controlling-rod (Fig. 1), against which 
| the saddle strikes just before the completion of its 
| travel in either direction.. Fig. 1 clearly shows how 
| the controlling-rod is connected to the lever, which is 

keyed on the same shaft as the lever just referred to. 
| As the lead nuts are disengaged from the threads of 
|the lead screw at the completion of each cut, the 
| necessity of some means of ensuring engagement with 
| the correct thread of the lead screw when cutting odd 
pitches will be realised, and this is duly provided for. 
| The driven chain-wheel has on its front side a plate 
notched (Figs. 2 and 3), and a hook lever drops into 
this notch as the disc is rotating to move the tool 
slide into cutting position, and arrests the rotation of 
the wheel and disc, with the rocking back shaft in the 
position when the lead nuts are clear of the screw, 
|and the bevel pinion on the front shaft is out of gear. 
The saddle thus continues stationary, until one of the 
| studs hooked on the lower right-hand gear, coming 
against the inclined plane on the opposite end of the 
propeller lever, causes it to trip and release the disc, 
'which then completes the half revolution required to 
engage the lead screw and move the tool slide to the 
cut. The studs are screwed ina plate which is clamped 
| to the gear, and may be adjusted so as to trip the 
|lever at any desi pint. The gear makes one re- 
volution to 12 of the lead screw, and the studs are 12 
in number (the figure only shows six), each one corre- 
= new mt te one revolution of the lead screw. If, 
therefore, the nut will engage correctly with any 
thread of the lead screw the twelve aah remain in, 
but if only with every other thread, then six of the 
studs are taken out ; if every third thread, then onl 
four opposite studs remain; if every fourth eon, 
three studs equally s are retained. In this way, 
for any pitch that coincides with the pitch of the lead 
screw anywhere within 6 in., the thread is caught 
correctly. 

It will thus be seen that all the movements for with- 
drawing and setting in the tool and engaging the lead 
screw are driven by the lathe spindle, and therefore 
the speed of the spindle may be varied without dis- 
turbing the sequence of movement of any of these 
parts. The motion of running back the saddle, how- 
ever, runs at a uniform speed, irrespective of the 
speed of thé spindle, and is the same when cutting a 
large fine pitch screw as for a small one of quick 








immediately after releasing the notched disc, throws 
out of action a clutch which drives the shaft, and thus 
its return motion is self-arrested, and does not depend 
on any mechanism driven by the spindle. 

The set-up or feed of the tool for successive cuts is 
operated by a pawl acting on a ratchet wheel at each 
withdrawal of the tool-slide ; the amount of feed is 
easily varied, and an adjustable knurled nut releases 
wl out of action when 


the desired depth of thread has been cut. The tool- 
slide may be withdrawn or set-in by hand, if desired, 
when making the adjustments, and the lead nut may 
also be disengaged by hand if necessary. 

The attachment for multiple threading consists of a 
special driver-plate screwed on the spindle, and 
| carrying a loose ring, to the side of which is pivoted 





the link and lever open the lead nuts and arrest the | 


itch. The saddle also, on its return movement, and | 


a pawl which engages with each in succession of a series 
of notches in the ——_ proper. Mechanism 
hidden by the headstock, but operated by the shaft, 
causes the pawl to be tripped out of the notch as the tool 
slide is withdrawn at the completion cf the cut, and 
the loose ring to remain stationary until the revolving 
spindle brings the next notéh opposite the hook of the 
pawl, which re-engages with the driver-plate and 
causes the loose ring to rotate with the spindle, until 
the tool-slide is again withdrawn by the shaft. The 
loose ring carries projections which strike the dog on 
the screw to be cut, and cause it to rotate. It there- 
fore follows that, if the rotation of the loose ring is 
arrested for half a revolution at each withdrawal of 
the tool, that the tool will cut two threads or leads ; 
and if it be arrested for. one-third revolution, that 
three threads will be cut, and so on. It is then only 
necessary to make the number of notches in the driver- 
plate to correspond with the number of leads desired. 

The feed is regulated so as to always operate in the 
same lead, by the simple device of a ratchet wheel re- 
volving freely on the of the ratchet wheel of the 
feed nut. Ifa double lead screw is being cut, every 
other tooth of the wheel is a deep one, permitting the 
feed. pawl to engage the teeth of both wheels, the 
alternate teeth being shallow to hold the pawl out of 
gear with the f wheel proper. If a three-lead 
screw is required, then a wheel having each third 
tooth cut deep is required, and so on. This method 
of taking the same.cut up successive threads occupies 
very little longer time than cutting single thread 
screws, and insures uniformity in the threads. Fig. 5 
shows some of the screws on which tests have been 
made, and full details of these are given in the follow- 
ing Table : 


Particulars of Screws. 
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GRAVITATION OF, EDUCATION. IN 
ENGINEERING. 
To THE EpiTor or ENGINEERING. 

Str. —The interest now so thoroughly awakened among 
members of the engineering profession in Great Britain 
regarding the best systems of preparation of young engi- 
neers for their chosen vocation, may, perhaps, justify the 
presentation of the outcome of an experiment which has 

m in recent years in p in the United States, so 
far as statistics permit. One of the ways—perhaps the 
best--of page Soe results of our experiment, is the 
statement of the character of the work and the degree of 
Pp of these young professionals. 

The writer has just completed a partial census, for the 
current year, of the alumni of Sibley College, and its 

ures are tabulated in the accompanying summary. It 
will be noted that about one-fourth of our total list remaics 
to be heard from. 

The system of annual inquiry, of which these data are 
the fruit, has but just been introduced. It will probably 
be possible in later years to secure a more complete 
return. Of the men who fail to — probably a part 
are the very busy officials, too much overloaded to give 
— to the matter ; and the others are the indifferent, 
or the men whose addresses, recently changed, were 
incorrectly given on the blanks mailed them. Of. the 
latter class there is always # large number, especially 
among the later ‘“‘ graduates,” who are, for a time, or 
often constantly, on the move ; socks new positions 
where new experiences may be had. They are very apt 
to “‘skim the cream” at one place, and to then move on 
into another position, seeking more ‘‘cream” to skim. 
They very fay realise that their later success will 
be largely dependent upon a rich experience as well as 
upon ability, and knowledge of the scientific side of their 
chosen profession. In the early days of the practitioner, 
while it may be true that “‘the rolling stone gathers no 
moss,” it is none the less true that it is the rolling stone 
which often secures the finest finish for a prescribed 
_—. The rover, however, usually stays in one 

epartment long enough to become practically familiar 
with its details, and then secures transfer, within the 
works or to another place outside where he c.n obtain 
/complementary experience. The great manufacturers 
| encou this policy, and, in many cases, have a well- 
| arré curriculum for the novice in the works, fresh 
|from the technical studies of the rap egret school. 
| This is the policy and the method of the two principal 
‘electric manufacturing companies, of the principal rail- 
| ways, and of a few other engineering organisations. 
Young men going into the ‘‘student courses oF 
‘* apprentice courses ” of these great companies are given 
a fairly well-determined course and a certain period, 
time, in each of the divisions of the works, commencin 
with the least —_ e the —_ arene oy be 
progressing, much as in the workshops e engin f 
school, from leas to mhore intricate and exact tasks, until 
either they become satisfactorily familiar with every 
department, or—as too often happens for their own best 
interests—they are prematurely called from the shop- 
apprenticeship to undertake serious work, and to accept 
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Srptey CoLtecrk ALumn1.*—SumMary or Positions, 1901-2. 
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* From Report of R. H. Thurston, Director, to Board of Trustees. 


responsibilities too great to be ordinarily fairly placed on 
such young shoulders. 

The annexed Table has been prepared by the Secretary 
of the Faculty of Sibley College, condensing thus the 
reports of nearly 900 alwiani, so far as indicating positions 
and occupations. In sodying these reported figures, it 
must be carefully kept in mind that these are practically 
all very — men, and that the average alwmnus report- 
ing has omer ut 6.9, less than seven, years out of college. 
Of this full regiment, leaving the college doing. 
period of its existence, a very large proportion have been 
sent out since 1885, the date of its organisation as a 
‘College of Mechanical Engineering and of the Mechanic 
Arts.” Previously, the number sent out averaged about 
five; su uently the figures grew thus: 1886, 8; 
1888, 22 ; 1890, 54; 1895, 87; 1900, 100; 1901, 110; and 
the entering class of 1901-2, numbering about 300, will 
presumably be given their diplomas and their degrees of 
““M.E.,” in 1905, thinned out a third; although the 
increasing access of graduate students in the upper classes 
may make the numbers somewhat larger. __ 

Master’s degrees, conferred after an additional year of 
graduate work, acceptable in quality and in quantity to a 
special committee appointed to supervise it, are given in 
small numbers, averaging of late about 10 per annum. 
These men usually are, or are preparing to become, 
instructors of engineering c in other colleges and 
technical schools. It is very generally understood, how- 
ever, that an acceptable teacher in any school of engineer- 
ing must have had some years of experience in the business 
field as a practitioner in engineering. Occasionally, aman 
in this class takes a Ph. D. for work in the applied sciences 
of engineering. The number of students coming to the 
engineering school with a B.A. degree, and who have 
taken the electives largely in the pure sciences and the 
languages demanded in the engineering courses, is some- 
what rapidly increasing, and the number entering the 
sitenenl classes and work with the diplomas of other 
schools of engineering having smaller equipment—or less 
complete facilities for experimental engineering—is also 
growing very rapidly. Of these ‘‘graduates in under- 

uate courses,” as they are dominated, there are to- 

y 64, while there are about 20 studying for the higher 


d ; 
The severity of the course ensures a —_ output. 
There are 800 students in the college studying for the 
degree of ‘‘ Mechanical Engineer.” Of the total enrolled 
at the commencement of the last academic year about 70 
were dropped, as against less than one-third that number 
in the academic department, of which the census is about 
equal to that of thiscollege. This proportion of mortality 
is a fairly good ave’ for the best engineering schools of 
the country, especially if at all ‘ popular,” and thus 
attracting oe men having no special talent for the 
Vocation. ose who succeed in completing the course 
satisfactorily are necessarily the men ho possess talent, 
and often genius, for the constructive professions. 

The demand for these scientifically and practically 
trained men has now for years past exceeded the supply, 
and the files of letters calling for men—often for several 
and sometimes for 10 or 12 for a single establishment— 
are continually growing, while none, unless ill or desiring 
to ‘find other cream to skim,” are seeking employment. 
Perhaps the most significant fact is the excess of the 
demand for technical teachers above the supply. The file 
of such applications on the desk of the writer includes all 
grades, and there are no men of the required quality 
adrift. Our engineering schools, colleges, and universit 
departments are finding extreme difficulty in filling their 
vacant positions, and in organising the very considerable 
number of new departments and schools in contemplation, 


the brief | 


This difficulty is in part due to the fact that only men 
are sought having the technical training of the best 
schools of engineering, and which involves a large 
amount of shop-work, draughting, and advanced labora- 
tory work. 

he development of the “‘ mechanical laboratory” of 
late years, by the yg ad class of schools of engineering 
and the best fitted, has carried the standard to a com- 
wey high level, and this increases the difficulty of 
| finding a supply of such men as are sought. These 
| difficulties are still further increased by the fact that the 
| ablest men very generally either have no talent for teach- 
ing, or are most strongly attracted by the professional 
| prizes which are so abundant in the business world. Of 
| those who have taken up teaching as a vocation, per- 
| manently or temporarily, about one half are already 
occupying important chairs in technical departments. 
| Of the whole regiment just one man reports himself 
Fe of employment, but use he is on the sick 
| list. 


As illustrating the demand in this country for such men, 
it may be interesting to know that the calls on file, so 
far as figures are specified, are for young men to take 
places worth 160/. to 200/., 45 per cent.; 240/., 15 per 
cent.; 300/., 20 per cent,; 400/., 15 per cent-; 500/., 5 per 
cent. The inquiries are, to the extent of about 10 per 
cent., for more than one; while, of these latter 60 per 
cent. are for two, 10 per cent. for three, 20 per cent. 
for five, and 10 per cent. for ten. Fifteen employers ask 
for men without specifying the number, and some of 
these are representatives of extensive organisations need- 
ing many men in many departments. In a number of 
instances, proposing employers or their agents have 
taken up their quarters at a neighbouring hotel and 
selected their men, in several instances ten or a dozen, 
some weeks before they could become available with the 
close of the college year. 

Of the value of the men, perhaps some judgment may 
be formed from the salaries received. the one 
hundred or more replying that they would be willing to 
make a change if in the right direction and at a stated 
compensation, 10 per cent. ask 200/.; 30 per'cent., 300/.; 
30 per cent., 4007. ; pe cent., 500/.; about 5 per cent. in 
eac de ask 800/., 1000/., and 12000. 

Perhaps the most remarkable case is that of a young 
man who dropped out of college four or five years ago, 
to accept a position for which he must fit himself by 
entirely novel experience. He returns next week to take 
his degree, with a contract in his pocket for a larger 
salary than is given the average a president in this 
country, plus a percen' on the business, Another 
young man who left college with diploma in hand about 
ten years ago, is to-day the president of several | cor- 
porations, aggregating several millions in capital, and 
with the reputation acrowee by building some of the 
largest cotton mills in the Uni States, with the most 
modern of machinery and plan, and producing the most 
satisfactory returns. These are, to be sure, exceptional 
individual cases ; but the whole movement is exceptional, 
and the rate at which this class of young men is takin 
up the direction of the great industries is most wonderf 
to the onlooker of the last generation. 

Another case, representative and interesting, is that of 
a young graduate who declined an offered place at a good 
salary, to take a position in the ‘‘ apprentice course” of 
a great railway system at 2s. a day, evidently foreseein 
the fact : his later rapid progress toward a very high an 
responsible office which he now holds. 

ese facts are not simply illustrative of the case for a 








single institution. Every ale technical school and 
engineering college in the United States, so far as heard 


| tc deprive the Act of practical value, and will most pro- 
| bably render it entirely abortive. I refer to the pro 
|to remove the jurisdiction in respect of compulsory 





from, is finding the demand for its output greater than it 
can meet. 
Ropert H. THURSTON, ssi 
Director of Sibley College, Cornell University. 
Ithaca, N.Y., U.S.A., June 12, 1902. 


THE NEW PATENT LAW. 

To tHE Eprtor OF ENGINEERING. 
Srr,—Among the modifications proposed by Mr. Gerald 
Balfour to be introduced into his Patent Law Amendment 
Bill, when he moved the second reading on Friday last, 


was one the effect of which is probably not F ageney 
understood, but which, if adcgasd, will certainly go far 
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licenses from’ the High Court, and to confer it upon the 
Judicial Committee of the Privy Council. p 

The Judicial Committee consists of very eminent 
lawyers, and comniands, in consequence, a large measure 
of respect. Its decisions on points of principle would be 
accepted by the whole community with the utmost con- 
fidence. But for the particular subject-matter which it 
is proposed to refer by a Act to that tribunal, the tri- 
bunal is most unsuitable. I will mention only two of its 
disqualifications. : 

irst, it is the most expensive tribunal in the es 
Costs at the Privy Council are always on the “higher 
scale »—that is to say, on a scale even higher than what 
in the High Court is known as the “ higher scale,” and 
allowed there only in exceptional cases. .As an illustra- 
tion of the lavish expenditure in costs incidental to. pro- 
ceedings before the Judicial Committee, I may mention 
that counsel’s fees for a consultation which in a case 
before the High Court would amount to three guineas, 
would, if the same consultation were held in connection 
with litigation before the Privy Council, amount to ten 
guineas. These extravagant costs will alone be fatal to 
the relief proposed by the Bill. Be 

Next, the Judicial Committee has no subordinate judicial 
staff to whom questions of detail can be referred. In 
appeals—and the Judicial Committee was organised to 
act as an appellate court—this does not matter. The 
Appeal Court decides the point in question, and remits the 
working out of its decision in detail to the lower Court. 
In this way accounts can be adjusted and all the adminis- 
trative detail worked out by the machinery of subordinate 
tribunals organised upon a different plan for the eonduct 
of such business. But when the judicial committee is 
directed to undertake the work of a court of first instance 
this deficiency of a staff of referees becomes a serious 
defect. It has proved a serious hindrance to the work of 
the judicial committee in other matters of a like kind, 
and it will certainly cripple the tribunal for the present 
purpose. It would be absurd to expect the Lords of 
Appeal to spend hours and days in hearing evidence, and 
argument as to whether a royalty should be at 10 per 
cent. on selling price or 15 per cent. on cost price, 
or, say, @ penny a pound, A question of that sort 
can only be effectually investigated by a referee. 
Four or five of the most distinguished judges in 
the land ought not to be asked to sit in conclave on such 
a question, and will not do it whatever the Act of Par- 
liament may say. A judge of the High Court would not 
do it ; but he would get over the diffiéulty by sending 
that part of the inquiry, as he already does the examina- 
tion of intricate accounts, to an official or a special 
referee. 

These, then, are two of the inconveniences involved in 
the alteration now pro ; and even if they were all, 
they would, I submit, be sufficient to justify the strongest 
possible protest on the of those interested in the 
success of our patent law against the ill-considered pi 

to substitute the judicial committee for the High 
ourt as the tribunal to decide on questions of compulsory 
licenses. 
Tam, Sir, your obedient servant 
Temple, July 10, 1902. J. W. 


ROTARY CEMENT KILN. 
To THE Epitor or ENGINEERING. 

Sir,—It may interest the many readers of your valu- 
able article last week to have it supplemented by the 
following information with reference to the origin of the 
rotary cement kiln. 

Some time in the ’nineties Mr. Thomas Russell Cramp- 
ton (perhaps best known as the successful patentee of the 
locomotive ‘‘ System Crampton ” - with driving axle 
behind the firebox) was en in working out a 
rotary puddling furnace, and with appliances for dust- 
coal consumption in steam boilers. In discussing 
these matters with him I suggested that cement might be 
burnt in rotary kilns; a mere suggestion, although it had 
repeatedly been turned over mentally, and with no refer- 
ence to the use of dust fuel for the purpose. Mr. Cramp- 
ton foresaw the advantages to be gained, and patented a 
process for bine oe Reem in rotary kilns ir. ig77 . Sub- 
sequently Mr. F. Ransome, in 1885, took out a patent for 
aro n, which he described to me as having my idea 
as its foundation. 

Mr. Ransome, and subsequently Mr. Wilfrid Stokes, 
devoted much time, careful thought, and money to deve- * 
loping the system, which the ingenuity and enterprise of 

essrs. Hurry and Seaman, and their countrymen, have 
succeeded in ging to its present measure of success. 

I am, Sir, your obedient servant, 
: V. DE MICHELE. 
Higham, Rochester, July 14, 1902. 














THE JAPANESE Navy.—Jai poses to build 10 ships- 
of-war, at a cost of 100,000,000 ‘yen (10,000, 0007. ). Tt is 
intended to spread this expenditure over six vears, © 
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AUTOMATIC SCREW-CUTTING LATHE. 
CONSTRUCTED BY MR. J. PARKINSON, SHIPLEY. 
(For Description, see Page 78.) 




















Fig. : 
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AGENTS FOR “ENGINEERING.” 


AustriA, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Capz Town : Gordon and Gotch. 

Epinsureu : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

Germany, Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main ; Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig : F. A. Brockhaus. 
Malone: H. Stuckelberger. 
Guaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Traty : U. Hoepli, Milan, and any “ed office. 

LivERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, te. 

Norway, Christiania : Cammermeyers, 
Gade, 41 and 43. 

New Sovrn Wates, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, -street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(Nortu), Townsville : T. Willmett and Co. 

RorrerpaM:: H. A. Kramer and Son. 

Soutu Austria, Adelaide : W. C. Rigby. 

Unitep States, New York: W. H. Wiley, 43, East 19th-steet. 

Chicago: H. a Holmes, 1257-1258, Monadnock 
Block. 


Victorra, Melbourne : Melville, Mullen, and Slade, 261/264 Collins- 
street. Gordon and Gotch, Limited, Queen-street. 
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We to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Winey, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 11. 16s. Od. ; for thick (ordinary) 
paper edition, 27. 0s. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
4 Chicago, from whom all particulars and prices can be ob- 
tained. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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Thin paper copies .......... £1 16 0 
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THE REPORT OF THE NAVY BOILER 
COMMITTEE. 

WE this week conclude the publication of the 
‘‘Report of the Committee Appointed by the 
Lords Commissioners of the Admiralty to Consider 
Certain Questions Respecting Modern Types of 
Boilers for Naval Purposes.” We quote in full 
from the front page of the report ; but long though 
the title is, it by no means covers the whole scope 
of the Committee’s labours. In addition to an 
instruction ‘‘ to ascertain practically and experi- 
mentally the relative advantages and disadvantages 
of the Belleville boiler for naval purposes, as com- 
pared with the cylindrical,” the reference directed 
that a report should be made ‘“‘ generally on the 
suitability of the propelling and auxiliary machinery 
fitted in recent war vessels, and offer any sugges- 
tions for improvement, the effect as regards weight 
and space of any alterations proposed being also 
stated.” Had the Committee been inclined to take 
full advantage of this generous invitation to disser- 
tate, the report might have been almost as bulky 
as the new Supplement to the ‘‘ Encyclopsdia 
Britannica.” These private engineers, suddenly 
called upon to adjudicate upon most important 
issues, have, however, laudably repressed such 
professional ambition as may have prompted them 
to read lessons in marine engineering to so 
important a Government department. In the main 
report there are, as will be seen, afew paseat 

ornamen- 
tation, as becomes engineers, with certain details 
of marine practice. One of the Committee, how- 


85 | ever, has more fully improved the occasion, and the 
g6|result is a series of hints for marine engineers, 


which are most valuable, and which will, we are 
sure, be read with the greatest interest. 

The main feature of the report is, however, the 
Belleville boiler; and here we could wish for a 
little more detail. The chief conclusion is certainly 
plain enough: the Belleville boiler is not to be 
included in any future designs for His Majesty’s 
ships. But the things we should like to be told 
somewhat more particularly are the grounds upon 
which this decision is reached. The members of 
the Committee would probably, in answer to this 


97| question, point to the list of ‘‘disadvantages of 


the Belleville boiler as compared with the cylin- 


drical boiler,” lettered ‘‘a” to ‘‘k” in the report. 





These, doubtless, will be sufficient for Parliament, 
to which the report is presented by command of 
His Oe fad and which is the ‘‘ man-in-the-street ” 
glorified ; but engineers would like to know whether 
the defects enumerated are inseparable from the 
system, or whether they are simply the result of 
lack of experience on the of those who have 
fitted the boilers, and of those who have had to 
work them. 

The steps in the march of engineeri rogress 
have faa been attended by difficulty.” or ** dis- 
advantages,” to adopt the word of the report. 
There is hardly an advance in practice, however 
successful at last; that. could not have been con- 
demned at one time. The steam engine itself, 
the locomotive, and Bessemer steel, or, to come 
nearer to our subject, the multitubular boiler, 
the surface condenser, and the screw propeller 
are instances that occur at once. If the engineers 
who preceded those of the present generation 
had been overcome by ‘‘ disadvantages,” engineer- 
ing practice would have been a very different 
thing to that which it now is. The fact that 
the engineers of this country were then the 
most active in attacking disadvantages resulted in 
Great Britain attaining her supremacy in the me- 
chanical arts. It is, by-the-by, a somewhat novel 
position for a group of private engineers to condemn 
the Admiralty for making an advance in practice. 
The traditions of the past are all the other way. 
The Admiralty was supposed to be ultra-conserva- 
tive, and especially obstructive to invention. What- 
ever may be the merits of the boiler question, it is 
satisfactory to know that the engineering depart- 
ment at Whitehall is animated by a spirit of enter- 
rise, and keeps an open mind as to the value of 
inventions. 

The first of the ten disadvantages enumerated in 
the a affords the key to nearly all, if not all, 
the defects of the Belleville boiler. ‘‘ The circula- 
tion of the water is defective and uncertain.” The 
reason of this is apparent. The hydraulic head 
available for circulation is not appreciably greater 
than with other types of water-tube boiler, but the 
retardation due to the long length of tube and the 
many sharp bends is very much. larger than with 
most other types. In all cases, however, water- 
tube boilers with vertical, or approximately vertical, 
tubes are superior, in this respect, to those with 
horizontal, or approximately horizontal, tubes. 

Many of the disadvantages enumerated in the 
report are due to absence of higher engineering 
skill, and the more perfect methods of - construc- 
tion needed with every advance made in engineer- 
ing practice from the earliest days onw An 
automatic feeding apparatus of a delicate and 
complicated kind is necessary ; excessive pressure 
above that used in the engine is necessary; espe- 
cially in the feed-pumps ; the quantity of water in 
the boiler varies at different, rates of combustion ; 
separators and automatic blow-out valves are re- 
quired ; the upper generator tubes are liable 
to fail by pitting or corrosion; the upkeep 
has proved exceedingly costly. It is evident 
that these difficulties would be emphasised 
by the lack of skilled attention, and; by any 
imperfection in manufacture of the machinery, 
either on account of faulty design or unsuitable 
material. In regard to pitting,. once the chief 
accusation against the Bolleville boiler, ‘* trouble 
from this cause,” we are told, ‘‘ has diminished 
recently.” Our information is that by following 
the directions issued by the Belleville Company, 
pitting has, in some ships, been eliminated entirely. 

eloss of feed water, the defect of the Belleville 
boiler of which we now hear most, has also been 
greatly reduced owing to experience having been 
gained in making joints. 

In all these matters, however, a new invention 
introduced into the Royal Navy stands at an im- 
mense disadvantage. Owing to the want of know- 
ledge on the part of those who control naval 
administration, the engineering branch is in a de- 
plorable state. Ships are sent to sea with untrained 
engine-room complements ; the engineers are insufti- 
cient in number for the work they have to do, they 
are hampered by foolish restrictions, and the men 
who are given to them are not competent for their 
work. is, of course, is another subject, but it is 
one that should never be forgotten when discussing 
any branch of naval engineering. 

The worst experiences with the Belleville boiler 
have, so far as we remember, occurred with ships 
that have recently been commissioned, and in some 
cases ships that did very badly at first have much 
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improved after a time. This has been due, in all 


cases that have come under our notice, to experi-| mittee received has not been more fully made | quently si ’ 
In a recent issue we public. The report states that it appears that no | terms—viz., 2} per cent. on the estimate for the 


ence gained as time 


It is a pity that the evidence which the Com- | 


of preparing the necessary drawings, and of subse- 
iy eupicintoading their erection, on the usual 


gave a brief account of a trial made with the Power- | type of water-tube boiler in use is, on general | drawings, and the same for supervision and con- 


ful after extensive alterations, and this vessel is a 
case in point. During the earlier part of her 


service, as economical as the cylindrical boiler. | 
This may be true as a general statement, but it is| 


career the boilers gave considerable trouble ; but | hardly borne out by the Hyacinth-Minerva trials ; 
by working at the problem, by overcoming a defect | upon which the Belleville boilers of the former vessel | 


here in one respect, and making there an improve- 
ment in another, the difficulties were weeded out, 
and, after five years, the machinery now reaches 
the legend power with steam supplied from the 
boilers—the first tried in the Royal Hiny in a large 
ship—originally put in her. 

Naturally it is an expensive way to go.to work 
to put a raw crew on rd and let them learn 
their business on the costly machinery of war 
vessels in commission ; but it is the way we have. 
It has been rather hard on Messrs. Belleville, in 
— of the many thousands they have received in 
the way of royalty. 

The Committee repeat and confirm their opinion 
expressed in a former report* : ‘‘That the advan- 
tages of water-tube boilers for naval purposes are 
so great, chiefly from a military point of view, 
that, providing a satisfactory type of water-tube 
boiler could be adopted, it would be more suitable 
for use in His Majesty’s Navy than the cylindrical 
type of boiler.” The qualification to this expres- 
sion of _— may be taken as having been 
prompted by excessive caution ; for it goes without 
saying that any boiler should be shown to be of a 
satisfactory type before it is permanently adopted. 
Weare told, however, what are the advantages that a 
satisfactory water-tube boiler should possess as com- 
pared with a cylindrical boiler. They are as follows : 

(a) Less delay in raising steam. 

(b) Less liability to damage if the boiler be struck 
by a projectile. 

(c) Greater ease of repair and renewal of parts. 

(d) Less weight for the power generated, con- 
sidering the weight of the boiler installation only. 

(e) Ability to carry a higher steam pressure. 

(f) Greater firegrate area for the same floor area, 
with consequent less forcing for full power. 

To a considerable extent, the report says, these 
advantages are possessed by the Belleville boiler, 
but they are said to be more than counterbalanced 
by the disadvantages. If the disadvantages, which 
were so prominently brought forward on the trials 
of the Hyacinth, are inseparable from the system, 
there can be no question that the view of the Com- 
mittee is perfectly sound. Engineer officers of the 
Royal Navy who have had experience with the Belle- 
ville boiler, and who have overcome the defects to 
which reference is made in the report, do not, 
however, hold the same opinion, and infinitely 
prefer to have the Belleville boiler under their care 
rather than the cylindrical boiler. 

It is, however, no longer a case of Belleville 
boiler against the return-tube boiler, but rather 
which water-tube boiler shall be adopted for vessels 
of the Fleet. It is probable that the same design 
will not be used for all ships. As in the past we 
had in the Navy return-tube boilers, gunboat 
boilers and other types, so we shall in the 
future have well-defined variations, in which the 
special work demanded by the characteristics of the 
vessels will be considered. We havea large number 
of ships with the Belleville boiler, so that it will 
have ample opportunity of proving its merits ; 
although we should like to see a ship put into the 
hands of Messrs. Belleville, who should have a free 
hand in arranging the boiler installation according 
to their most approved practice, and, moreover, 
should be allowed to direct how the boilers should 
be worked. In these matters the firm has, in 
our opinion, not been quite fairly treated. The 
Yarrow boiler, with r tubes, is at last to be 
tried ; and, if we may judge by foreign experience, it 
will prove satisfactory. The Babcock and Wilcox, 
the Diirr, and the Niclausse boilers will also have 
an opportunity of proving their merits. It is to be 
hoped that the Admiralty will see their way to put 
the resem beeen boiler into a vessel of 
satisfactory size, for it possesses distinct advantages 
as a large-tube boiler. The Weir, Stirling, and 
Thornycroft-Schulz boilers are also mentioned in 
the report, and it is recommended that their 
development for marine purposes should be care- 
fully watched. 


* The two vious reports of the Boiler Committee 
were published in ENGINEERING, vol. lxxi., page 335, and 





vol. lxxiii., pages 278 and 326 respectively. 
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showed a higher efficiency than the return-tube | 
boilers of the latter, even when retarders were | 
used in the tubes of the cylindrical boilers. If, how- | 
ever, we admit the cargo vessel Saxonia into the 
competition, we find the thermal efficiency of her 
boilers exceeding that of the Hyacinth’s ; but then 
the Saxonia’s machinery gave 4.58 indicated horse- 
power for each ton weight, whilst the Hyacinth’s 
engines developed 12.23 indicated horse-power per 
ton of machinery. In the cruiser the steam-gene- 
rating plant weighed 453.8 tons; in the Saxonia 
the weight of main boilers, attachments, &c, was 
910 tons. It is evident comparisons as to economy 
of fuel cannot fairly be made on this basis. 

Reference is made in the report to the very few 
water-tube boilers that have been introduced into 
the mercantile marine. The fact, no doubt, is sug- 
gestive ; but whether of ithe wise foresight of ship- 
owners, or of a timidity in venturing out of the 
beaten path, is a matter upon which different 
opinions may be held. In this case there are the 
registration societies and the Board of Trade to 
consider. It is a fact that a considerable addi- 
tion to the speed of a vessel is obtained by the 
introduction of the water -tube boiler in the 
design. The experiments that are being made in 
the navies of the world will throw further light 
on the water-tube boiler, and possibly it may ulti- 
mately come with a rush into the mercantile marine, 
as the triple-expansion engine did after being on 
the shelf for a long time. If one of the big steam- 
ship lines led the way, the others could hardly hold 
back for long. The disadvantages at present are 
largely difficulties of detail, which it may be hoped 
the skill of engineers will ultimately overcome ; 
even if they have not already been overcome by 
existing descriptions of water-tube boilers, of which 
we have not had such full experience as we have 
of the Belleville type. 








CONSULTING ENGINEERS’ FEES. 

Has a consulting engineer any claim to remunera- 
tion for the preparation of plans prior to those finally 
accepted ? The answer, of course, must depend upon 
the circumstances of each individual case ; but the 
terms of agreement are often so loosely stated, if 
indeed they are not completely ignored, that the 
dictum of any. judge, even upon special circum- 
stances, becomes a matter of considerable interest. 
Few engineers have attained the eminence which 
brings that independence where terms are legally 
drawn ; the more frequent case is that where the 
engineer, being solicitous, hopes for the best, and 
leaves to chance possible questions of legal entangle- 
In view of this, it is surprising that fewer 
cases are not raised. One such has just been de- 
cided in the Supreme Court at Cape Town, where 
Messrs. Ackermann and Adamson, civil engineers 
and architects, sued the Colonial Government for 
fees for the preparation of a succession of plans for 
the extension of the railway station at Cape Town ; 
and in the result they won their case by the unani- 
mous decision of the Court, although a previous 
judgment was quoted in favour of the defendants ; 

ut the circumstances were different. Messrs. 
Ackermann and Adamson’s plans were not, in 
the usual acceptance of the term, ‘alternative 
schemes ;” but were more or less complete drawings 
to realise conditions set down by their clients. 
Equity would seem to justify some remuneration 
for such designs and dinolities as would not be 
utilisable in the work actually carried out under 
the usual commission agreement; but obviously 
the legal point turns upon the question as to what 
were the conditions set down, and how far in 
realising them the consulting engineer is required 





by, professional practice to deviate from them so 
as to meet such possible objections as arose in this | 


case, 

The Government having decided to extend the | 
station, and their civil engineering staff being | 
inadequate in numbers, the plaintiffs, on January 
11, 1897, received a letter, as follows: ‘‘ Cape | 
Town Station Extension and Alterations.—It hav- 
ing been decided to proceed with the above at an | 
early date, I have the honour to offer you the work | 


struction.” The italics are ours, and suggest that 
carelessness to which we have been referring. A 
reliminary sketch seems to have been approved 
= the Government engineer, and plans were pre- 

red for the scheme costing about 170,0001. ; but 
aie they were quite completed, it was decided 
by Government officials that more accommodation 
than the plans allowed should be provided. In- 
structions were given for a new arrangement alto- 
gether ; a preliminary sketch again submitted and 
approved, and some 137 working drawings pre- 
pared for plan B, the estimated cost of which was 
286,0001. As the presiding justice—Sir John 
Buchanan—mildly put it: ‘* Here again, after a 
certain amount of work had been done, the Govern- 
ment seemed to be still unsettled astto what to do; 
and on the suggestion being thrown out, apparently 
by the then Commissioner, that the future wants 
up to fifty years ahead should be borne in mind 
when alterations and extensions were being made, 
and a meeting of traffic managers having been held 
in Cape Town, whose deliberations were communi- 
cated to the plaintiffs, the plaintiffs stopped B, and 
set to work on what has been called scheme C, a 
gigantic scheme, doubling the frontage, crossing 
streets, causing the stoppage of work on and altera- 
tion to other buildings, pulling down the Harbour 
Board building, interfering with the goods station, 
and necessitating-the reclamation of further land 
from the sea, &c.” There were eighteen lines in 
the station, and the estimated cost was about 
1,000,000. This large scheme was disapproved by 
the general manager of the railway, who had been 
absent when the subject was discussed ; and then, 
after the lapse of six or seven months, a definite 
statement, for the first time in writing, was pre- 
pared as to what was required : and then plan D 
was prepared and approved ; but owing to cir- 
cumstances which arose—a change of commis- 
sioners, and other reasons—nothing further was 
done. 

The Colonial Government offered to pay 1} per 
cent. on the estimated cost (500,0001.) for the 
preparation of plans D—a sum of 62501. ; but 
the consulting engineers refused to hand over 
any of the four sets of drawings until they 
were paid per cent. on the estimated cost 
for plan A (425l.), 4 per cent. on plan B 
(1430/.), 1} per cent. for the drawings of plan 
C, which were completed (12,5001.), as well 
as the 1} per cent. on plan D, offered by the 
defendants. The consulting engineers said that 
they might have been willing to let their work go 
on A and B, perhaps also on C, provided scheme D 
had been carried out, and they had received their 
5 per cent. 

he Government, however, denied all liability 
for the three earlier schemes, and they relied on 
a previous decision—De Witt v. The Cape Canning 
Company—in which the principle laid down was that 
in the absence of any special agreement, an archi- 
tect employed to design a building is not entitled 
to remuneration for his plans unless the employer 
has approved of the same, or in some way utilised 
them. The presiding justice said that, in the 
case under review, the Government did not 
accept any of the previous Pag: nor utilise in 
any way the plans prepared; ‘but from their 
conduct, and from the statements made by their 
own officers, I think it must be taken as admitted 
that there was, at any rate, an implied contract 
that the plaintiffs would be paid for the work they 
were doing. It was not as though they were asked 
to design one building, which, after alterations, was 
approved of. On the contrary, they were asked to 
make two or three, if not four, distinct schemes, 
and they are therefore entitled to some compensation 
for what they have done. It is true that the tender 
of the Government was made on the supposition that 
the previous work should not be paid for, but it may 
also in this case be taken as an admission by them 
that the work done on scheme D is worth the amount 
which they tender. I myself would have preferred 
looking at the whole case as one of quantum merwtt, 
and decide the case upon that ground ; but the 
Government officials, both in their evidence and 
their plea, say they will pay the plaintiffs’ claim of 
62501. on scheme D, as the work had been done, 
and that, therefore, leaves the question as to whether 
the plaintiffs are entitled to compensation on the 
previous work. We are unanimously of opinion 
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that the plaintiffs are, under the special circum- 
stances of the case, not brought within the prin- 
ciples of the case of De Witt v. the Cape Canning 
Company, and that the circumstances of this case 
justified them in asking for compensation for the 
work they had done on the other schemes.” In 
other words, as Mr. Justice Measdorp said, it was 
a case in which the plans had been disapproved, 
but not by any fault of the architects or engineers, 
Mr. Justice Hopley alone demurred to paying any- 
thing on plan C, because the drawings were not 
made to definite instructions. 

There was difference of opinion as to the amount 
to be paid on a quantum meruit, but ultimately it 
was decided that judgment should be given for 
8500/., in full payment of all claims, with 153). 
which did not enter into the quantum meruit, costs 
following this judgment. The question was raised 
as to including in the sum some compensation for 
the loss of the reputation which would have accrued 
to the plaintiffs from the erection of noble buildings 
like the Cape Town Railway Station ; but the pre- 
siding justice pointed out that this was not an 
action for damages for breach of contract. 








THE ST. LOUIS INTERNATIONAL 
EXHIBITION. 

OccasIoNAL paragraphs in the daily Press have 
afforded vague information about the International 
Exhibition to be held in St. Louis, the capital city 
of the State of Missouri, in 1904. The date origi- 
nally fixed was 1903, but it becamie evident to the 
organisers that the undertaking could not approach 
completion by that time, and, following the ex- 
ample of Chicago and the Columbian Exposition, 
which was due in 1892 and opened only in the 
ensuing year, the St. Louis Exhibition will hold its 
commemoration a year late, or possibly even more. 
A new country rejoicing in unparalleled develop- 
ment, and the history of which is so full of incident 
asthe United States, -is of necessity rich in com- 
memorative dates, and few are of more import- 
ance than that of 1803, when the great territory of 
Louisiana was added to the handful of Eastern 
States which only a few years before had thrown 
off the strangling British yoke, and laid the 
foundations of the greatest republic in the world’s 
history. 

A map of the United States of a century ago 
shows at a glance the changes that have taken 
place. The centre of gravity of population in 
1800 was at Washington, D.C.; the area was 
less than 300,000 square miles ; the total popula- 
tion, 5,300,000 ; the number of States, 13. North 
of the Great Lakes, and west of the Mississippi, 
somewhat south of the fiftieth parallel, was the 
great region of British America, now the Canadian 
Dominion. Between this boundary on the north, 
and Mexico on the south, between the Mississippi 
on the east, and the Pacific Ocean on the west, 
lay the vast region which, later on, was to be 
divided up into many States of the Union. But 
in 1800, save for the coast lines and the great, water- 
ways, this region was unknown, though claimed by 
right of discovery, and doubtful conquest, by France 
and Spain. To France belonged the country known 
as Louisiana, from New Orleans to the northern 
boundary, and lying between the Mississippi, the 
Rocky Mountains and the Arkansas pet Red 
Rivers ; while all the rest belonged to Spain, except 
that extreme north-west territory—now Oregon— 
occupied by a turbulent mixture of American, 
British, Spanish, and French. As a minor detail 
Florida also belonged to Spain, who sold it later 
(in 1821) to the United States for fifteen million 
dollars. The French territory of Louisiana was 
subsequently divided into a number of States 
—Missouri, among others. Its early history 
may be summed up in a short paragraph. It 
was occupied vaguely by France in 1717, - ceded 
to Spain in 1763, restored to France in 1800, and 
purchased by the United States in 1803 for fifteen 
million dollars. It is worth noting, by the way, 
that the Spanish dominion in North America west 
of Louisiana, and which was ceded to the United 
States in 1848, after the Mexican War, also cost 
the latter Government the same amount ; while the 
wild stretches of Alaska that give to San Francisco 
a central position on the map of the United 
States, were purchased from Russia in 1867 for 

7,200,000 dols. In this way, during a period of 
some 65 years, the few Eastern States that formed 
the nucleus of the Republic carried their 
boundaries from the Mississippi to the Pacific, and 








from the Gulf of Mexico to the Behring Sea, by 
repeated purchase. 

e activity of the early French explorers of the 
Louisiana territory since 1673-82, when Marquette, 
Joliet, La Salle, and Hennepin travelled incessantly 
between the Great Lakes and the Gulf, is still pre- 
served in the nomenclature of villages and settle- 
ments, many of which have grown into great cities, 
such as New Orleans and St. Louis. The latter 
became the capital of the State of Missouri, created 
in 1821 out of part of the Louisiana purchase. It 
is to celebrate the centenary of this purchase from 
Napoleon, completed in 1803, that the great Exhi- 
bition of 1904 is to be held. 

St. Louis, as will be seen from a map of the 
United States, is on the right bank of the Missis- 
sippi, near the confluence of the Missouri. It 
numbers 600,000 inhabitants, and is the fourth 
city, in size, of the United States. It has an area 
of 62 square miles, and 20 miles of river frontage. 
It contains 7000 factories, and ranks among the 
chief manufacturing towns in the world. 

The cost of the Exhibition is estimated at 
40,000,000 dols. (8,000,000/.). The inhabitants 
and the City of St. Louis have contributed 
10,000,000 dols. (2,000,0001.), and the United 
States Government 5,000,000 dols. (1,000,000/.). 
In addition to these, various other sums have 
already been voted by other States and Territories 
of the Union, for their participation, and the total 
funds now in hand, including State and Govern- 
ment appropriations, amount to 20,000,000 dols. 
(4,000,000/.) Thesite acquired covers a total area 
of 1142 acres in, and adjacent to, Forest Park, in 
the centre and western portion of the town. The 
larger Exhibition buildings will number fifteen, 
covering an area of 200 acres. These will be put 
down on a semicircular line, the Art Palace form- 
ing a main feature to the south-west. The chief 
entrance, is to be on the grand avenue, at the 
north-east end of the ground. The Exhibition 
is to remain open from May 1 to November 30, 
1904. 

The preparation of the grounds and the design- 
ing of the buildings have been entrusted to a group 
of leading American engineers and architects. The 
promoters and directors represent the leading 
industrial, commercial, and financial interests of 
the United States. The Exhibition is to be both 
of a national and international character ; arrange- 
ments, it is stated, will be carried out so as to 
insure the active interest and co-operation of every 
country, and to induce their participation upon a 
scale without parallel in any previous exhibition. 
As a special feature, it is intended to illustrate 
the history, resources, and development of the 
States and Territories which lie within the boun- 
daries of the Louisiana purchase ; what they were, 
what they contained and produced in 1803, and 
what they are, contain, and produce at the present 
time. It is also destined to show the history, 


|resources, and development of the United States 


during the past century. 

Life and movement, say the promoters, will be a 
distinguishing characteristic of this Exhibition ; and 
to this end it will aim at being an Exhibition 
of man as well as of his works; it will not 
only contain industrial machinery ata standstill, and 
series of completed products, but will show indus- 
tries and manufactures in actual operation, and 
processes being carried out. It is further stated 
that the location, construction, and arrangement of 
all buildings will be so planned as to insure the 
highest degree of convenience for the visitors ; the 
Exhibition will be e easy of access from every 
quarter of the city, and from every railway ter- 
minus ; adequate means will be devised to facilitate 
moving about the grounds, to cross from building to 
building and from point to point in buildings cover- 
ing a large area, with ease, rapidity, and comfort. 
The Committee propose that the Exhibition shall 
embody and illustrate the most advanced progress 
in the employment of the energies of Nature, in the 
use that can be made of all new motive forces, and 
that it shall illustrate, as far as can be, the utilisa- 
tion of every novel invention and discovery that 
has a practical value. The intention is, in short, 
that the St. Louis Universal Exhibition shall be 
a greater national and international show than all 
those which preceded it, and the first one for 
visiting which in every detail, so many facilities 
are given. 

The exhibits will be divided into fifteen depart- 
ments, containing 144 groups, the latter being sub- 
divided into 807 classes, No charge will be made 





to space allotted for exhibits, nor for space allotted 
for buildings of Foreign Governments, of the United 
States Government, and of the State, Territorial, 
or District Governments of the United States. 

According to information now to hand, Japan 
will make a grant of 1,250,000 dols. (250,000/.) for 
her exhibit ; while France will have a display 
five times the size of the one she had at Chicago. 

The programme, as above briefly described, is a 
very large one, full of numerous and huge pos- 
sibilities, which may, or may not, be realised. We 
have been accustomed of late years to expect that 
a part, at least, of the machinery exhibited is to 
be seen in operation. As soon as electric lighting 
was perfected, it was quite natural that several 
classes of the engines shown should be used to 
produce the required energy for lighting the grounds 
and the buildings, and somewhat later they were 
made to supply also power to « certain number 
of motors. The working of spinning and weaving 
mills ; of printing presses ; of hat-making machinery: 
of paper-making machinery, from the rag or the log 
to the finished reel; of brick-making machines, in 
which the manufactured bricks are constantly 
making the circuit from the cutting table to the 
pugmill ; and so forth, are now a common feature 
of exhibitions. At the present Exhibition at Diis- 
seldorf—a limited one in the sense that it applies 
to two German provinces only—the steam engines 
generate the required electric energy. There can 
be seen also steam and electric winding engines, 
and steam and producer-gas-driven rolling mills, 
in operation as far as ee oes; blowing 
engines working, but out of which the suction and 
delivery valves have been removed ; large machine- 
tools, electrically-driven and working empty ; steam 
and electric mine-draining pumps, emptying and 
filling adjacent reservoirs, and many other ex- 
amples of idle activity. 

A direct step forward in this line would be to 
make a larger number of the machines and installa- 
tions produce useful and saleable work. This is 
actually impossible in many cases, for obvious 
reasons, while in others there are so oe | diffi- 
culties to overcome that it appears impossible also. 

American manufacturers ie however, led us 
to expect great things of their enterprise and 
energy, and we shall watch with hope and interest 
the development of the Exhibition Committee’s 
vast programme. 








JOHN ROBINSON, 

WE have to record the death, in his eightieth 
year, of Mr. John Robinson, which took place on 
Wednesday morning, the 9th inst., at his residence, 
Westwood Hall, Leek, in North Staffordshire, after 
an illness of some weeks. The mention of his 
name recalls to our memory an eminent mecha- 
nical engineer, identified throughout his genera- 
tion with the construction of locomotive engines 
in every variety and for all quarters of the globe, 
as a partner in the Atlas Works of Messrs. am. 
Stewart, and Co., originally in Great Bridge- 
water-street, Manchester, and now at Springburn, 
Glasgow. At his advanced age he had naturally 
outlived most of the contemporaries of his busier 
engineering years, and even many of the younger 
generation which furnished the host of pupils who 
enjoyed the advantage of serving their apprentice- 
~~ under his able and sound training. 

e was the son of a banker at Skipton, where he 
was born, in March, 1823, and received his earliest 
education at the Skipton Grammar School. Thence 
he was sent to a physical-science and general school 
in Manchester, conducted by Charles Cumber, who 
was an intimate friend of John Dalton, the origi- 
nator of the atomic theory in chemistry. His boy- 
hood thus came under the joint influence of Dalton 
and of Peter Clare, whereby his mind may possibly 
have been turned to the subjects of which he after- 
wards obtained so thorough a grasp. After further 
study at the Wakefield prie School, he was 
apprenticed at the age of sixteen to Richard Roberts, 
of the firm of Sharp, Roberts, and Co., locomotive 
engine builders, Atlas Works, Manchester. After 
the dissolution of this | gooey in 1843, he 
joined Messrs. Sharp in the firm of Sharp Brothers 
and Co., which in 1852 was changed to Sharp, 
Stewart, and Co., on the accession of the late Mr 
Charles P. Stewart, who was the same age as him- 
self. Being a practical workman in the fullest 
sense, Mr. Robinson took entire charge of the 
workshop department, diversifying this supervision 
by numerous business visits to the Continent, 
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where he made the acquaintance of many of th 
leading locomotive engineers. 

So closely were his energies devoted to the prac- 
tical pursuit of his engineering avocations, that the 
paper he read to the Institution of Mechanical 

ngineers in January, 1860, was possibly his 
earliest contribution to the literature of the profes- 
sion. The subject was the Giffard injector for 
feeding steam a which at that. time was 
attracting special attention, both from the import- 
ance of the object aimed at, and from the success 
with which this object had already been attained, 
as well as from the novelty and singular nature of 
the action of the instrument, and from the great 
simplicity of its arrangement. On the announce- 
ment of the invention in France, its practical value 
was promptly recognised by him ; and the manufac- 
ture and introduction of the injector were under- 
taken by his firm. After they had first worked out 
the details of the sizes and shapes of the conical 
nozzles, and the relative areas of steam and water 
passages, 0 1¢ of their engineering assistants was sent 
to visit all the leading locomotive and other engine 
works, with a view to the practical and extensive use 
of the injector, and its substitution in place of the 
feed-pump. Mr. John Barber, who was entrusted 
with this duty, acquired a wide renown as ‘‘ Injector 
Jack,” before settling in Leeds. As the instru- 
ment was a French invention, it was made through- 
out to millimetre dimensions ; an internal gauge 
was used, consisting of a round steel template, 
tapering 1 millimetre in diameter in every 25 milli- 
metres or about 1 in. of length; this was divided 
into inches and tenths, enabling the men to work 
to ;4; millimetre or 5}5 in. When the same sub- 
ject was discussed five years later, at the Institution 
of Civil Engineers, Mr. Robinson was able to state 
that all the new engines on the London and North- 
Western Railway were made to depend entirely 
upon the injector for the feed-water, and there 
were no pumps to the boilers. In the following 
year, 1866, he read a second paper to the Institu- 
tion of Mechanical Engineers, describing the ar- 
rangement of self-adjusting injector devised by Mr. 
William Sellers, of Philadel hia. He added that 
the increase in maximum delivery, due to improve- 
ments in the proportions of the injector subsequent 
to its introduction, had been much more consider- 
able in England than in France ; the greater degree 
of success attained in England, particularly at 
higher pressures, was to be attributed mainly to 
the adoption of a larger proportionate sectional 
area for the steam cone. 

To the Institution of Civil Engineers, of which 
he was elected a member in 1872, he contributed in 
1873 a paper on modern locomotives, describing six 
prominent examples of passenger, goods, and tank 
engines, designed with a view to economy, dura- 
bility, and facility of repair; respecting each he 
gave some particulars of the duty performed, and 
of the cost of repairs. The tendency in the manu- 
facture and use of locomotives, he rightly pointed 
out, has been to simplify their construction, and to 
secure, by the adoption of more durable, even if 
more expensive, material, a more serviceable engine, 
which, taking into account the continually increas- 
ing amount of work imposed upon it, is doing its 
work with considerably greater economy than 
formerly. 

Having been a member of the Institution of 
Mechanical Engineers from 1859, a member of 
Council from 1866, anda Vice-President from 1870, 
he was elected President in 1878, and again in 1879. 
In his presidential address in 1878, delivered at the 
Paris meeting of the Institution onthe occasion of the 
International Exhibition of that year, he combated 
the bugbear of ‘‘over-production ” in engineering, in 
its relations to agriculture, manufactures, transport, 
and warfare : urging that, at times when the law of 
political economy—-that suppiy and demand must 
of necessity adjust themselves to each other— 
seems to have lost its place in the engineering 
world, engineers should nevertheless look around 
courageously, and take so comprehensive a survey 
of their position as should encourage them to hold 
on their course with vigour. In 1879 he devoted his 
address to the consideration of cheap internal trans- 
port as a necessity for the prosperity of a country. 
At that time the cycle was still so great a rarity as 
to be looked =, pear more as a curiosity than as a prac- 
tical means of locomotion. Even electric lighting was 


in an infantile state, while the motor car, if dreamt of 
at all, was a dream of which the most far-seeing 
minds could but indistinctly discern the dim fabric. 
Hence his suggestion, appropriate to the conditions 





then obtaining, of roadside railways or tramways for 
facilitating transport in districts devoid of adequate 
means of communication ; and he dealt with various 
practical points bearing upon the realisation of such 
a plan, as well as with the collateral advantages of 
cheapening transport. 

Perhaps as good an illustration as any of his 
shrewd mechanical insight is furnished by his atti- 
tude towards the Le Chatelier counter-pressure 
steam brake. While he had at the outset seized 
upon the merits of the Giffard injector, and had 
made so great a success of it, he held aloof from 
similar association with the Le Chatelier brake, 
notwithstanding the fame of the inventor and the 
powerful and persistent advocacy of so eminent 
and scientific an engineer as Sir William Siemens. 
Many of the locomotives he built were fitted with 
the arrangement, at the desire of the railways 
ordering them ; but, while welcoming their orders, 
he did not urge its adoption, as he had done that of 
the injector; and on some lines on which the 
counter-pressure had been introduced it was ulti- 
mately discarded. 

On the occasion of the summer meeting of the 
Institution of Mechanical Engineers in Paris in 
1878, during his presidency, he was elected an 
honorary member of the Société des Ingénieurs 
Civils de France. It was also during his presi- 
dency that the research committee of the Institu- 
tion was established in 1879, on the initiative of 
his former pupil, the late Arthur Paget, for the 
investigation of unsettled mechanical questions. 
The practical and experimental research thus origi- 
nated has been successfully carried out in connec- 
tion with various subjects of mechanical engineer- 
ing, and the results have been hailed with great 
satisfaction by engineers in general. The ability, 
discretion, and tact which characterised his two 
years’ occupancy of the presidential chair of the 
Institution of Mechanical Engineers, render it all 
the more a matter for regret that the fortune of 
the ballot was not in his favour when, at about the 
same period, he was nominated by the Council of 
the Institution of Civil Engineers for election as a 
member of council of the parent professional body. 
Had he been elected, none can doubt that in due 
course he would have added one more to the illus- 
trious names of those who have occupied the dis- 
tinguished position of president of the Institution 
of Civil Engineers. 

In 1863, when the firm of Sharp, Stewart, and 
Co. was converted into a company, he became vice- 
chairman and afterwards chairman of the Board of 
Directors. When in 1888 the business had out- 
grown the Manchester premises, the. locomotive 
and machine-tool works were removed to the Clyde, 
and amalgamated with the Clyde Locomotive Works 
at Springburn, Glasgow. Here the active partici- 
pation in their control, from which he had retired 
some sixteen years earlier, goa into the hands of 
his son, Mr. John Frederick Robinson. 

Having been one of the guarantors of the 
original Great Exhibition in 1851, he was more or 
less connected with many of the subsequent similar 
international exhibitions. At the Paris Exhibition 
in 1878 he was a member of the jury for prime 
movers, and also of the international jury for 
engineering excellence in the exhibition. In 1867 
he gave evidence before the commission appointed 
to inquire into the organization of rules of trades 
unions and other associations ; the report thereon 
was followed by the legalisation of such unions. 
Among the many services he rendered to the cause 
of education were the responsibilities he undertook 
as trustee of the Owens College, Manchester. 

In 1867 he took up his residence at Westwood 
Hall, which he purchased, with 700 acres of land 
adjoining. Here he thenceforth lived, except 
when latterly wintering at Torquay for the benefit 
of his health. In 1869 he became a county magis- 
trate, and later deputy lieutenant. In 1882 he 
filled the office of high sheriff of Staffordshire. In 
matters of local government and education and 
other interests he took an active and prominent 
part. From his early days he paid much attention 
to the cultivation of forest trees, and acquired an 
excellent knowledge of timber ; even in his later 
years the pruning and felling of trees formed his 
chief exercise. In the local Press his death is 
announced as that of the ‘‘ — of Westwood and 
First Gentleman of Leek, full of years and full of 
honours” ; and the warm tribute paid to his character 
and memory has its echo in the hearts of the large 
circle of engineering friends who appreciate his 
sterling worth, whether as a man or as an engineer. 


THE DUSSELDORF EXHIBITION. 
THe HoerpeE Pavition. 


Tue Hoerde Pavilion is marked 29 on the official 
plan ; it adjoins the Krupp building, and was 
illustrated in our issue of April 18.* 

The Actien Gesellschaft Hoerder Bergwerks-und 
Hiitten-Verein was founded in 1852, with a capital 
of 6,000,000 marks (300,0001.), to take up and in- 
crease works which had been started in 1841. The 
works now consist of blast-furnace plant in 
Hoerde and Dortmund; mills, smithies, and 
foundries in Hoerde, and several coal mines. 
Formerly, up to the year 1850, the pig iron 
used by the company was mostly purchased in 
Belgium ; but ironstone (black-band) having been 
discovered in the vicinity of the works, the com- 
pany decided to use this to produce their own pig 
iron, and they put down in 1854 their first blast- 
furnace, the installation of other furnaces following 
rapidly. These early blast-furnaces have long been 
replaced by others of improved modern types: 
The company were the first to use, in 1890, a 
swing-receiver) to contain and mix the raw iron 
cast from several blast-furnaces, and they have 
since improved the process. The Hoerde plant 
contains six blast-furnaces, five of which have a 
total annual output of 330,000 tons. They pur- 
chased their Dortmund plant in 1898 ; this consists 
of two blast-furnaces, with a total annual output 
of 100,000 tons. In order to increase their own 
supply of raw-material, and be independent 
of the fluctuations in outside deliveries, the 
company have purchased interests in the Reichs- 
land mine, near Bollingen. They were among the 
pioneers in the direct installation of blast-furnace 
gas for driving gas engines to produce electrical 
energy. Their first attempt was made in 1895, and 
the first motor of large dimensions was set success- 
fully working in 1898, after several difficulties and 
failures. At the present time, the central electric 
| station at Hoerde is driven by three 600 horse-power 
| Oechelhaeuser, and two 1000 horse-power Deutz, 

engines ; these engines give full satisfaction. 
The electric energy provided is utilised in the 
| shops and at the mines. 

The other portion of the plant at Hoerde consisted 
at first, when purchased by the company, of forty- 
six puddling furnaces, a bar mill, rail and plate mills, 
wheel and axle works, an iron foundry, and a fire- 
brick works. The Hoerde Company was the 
second in Germany (in 1863) to take up the 
Bessemer process. They started working the 
Thomas process in 1880, and of late years their 
monthly output of steel ingots averages 30,000 
tons. They put down a Siemens-Martin plant in 
1882, and since 1887 they developed largely their 
production of Siemens-Martin steel shipbuilding 
material, which now forms one of their specialities. 
They commenced in 1890 the construction of an 
improved mill, to take heavy ingots for rough 
rolling bars and shafts of large dimensions, and 
finishing in one heat rails, joists, &c. ; this has 
been in regular working since 1895. The manu- 
facture of crucible steel and steel castings was also 
started on a large scale. The forging department 
contains a 2500-ton forging press. 

The annual coal output is about 400,000 tons. 
About half this quantity is converted into coke for 
the blast-furnaces ; the remainder is used in the 
other departments of the works, or sold. The 
company have their own lines and rolling stock for 
distributing the material among the various works, 
and delivering finished products to the railway. 

The works cover a total of 3} million square 
yards, and occupy about 7000 workmen. The 
present share capital is 27,028,000 marks 
(1,300,0007.). 

The Hoerde Pavilion at Diisseldorf forms one 
single hall, and contains an admirable selection of 
heavy trades exhibits. Among these may be 
mentioned : 

A Siemens-Martin mild steel plate, 22.5 metres 
(73 ft. 943 in.) in length, 3.2 metres (10 ft. 5}§ in.) 
in width, and 17 millimetres (.669 in.) thick ; this 
plate has an area of 72 square metres (775 square 
feet), and weighs 9 tons 13 cwt. It is suspended 
from the pavilion ceiling by chains. 2 

Another plate is placed in the rear of the pavi- 
lion, towards the Rhine. This measures 82 ft. 0} in. 
by 7 ft. 10,4; in. by .669 in. ; has an area of 646 
square feet, and weighs slightly above 8 tons. 

Marine shafts weighing 14, 12, and 8 tons; 4 











* See ENGINEERING, vol. Ixxiii., page 499. 
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three-throw 14-ton shaft for an Oechelhaueser gas 
engine driving a dynamo; a two-throw 10-ton shaft, 
for a 1000 horse-power Otto gas engine ; a cast-steel 
ring, in four parts, for an 18-ton converter ; weight 
of ring, 18 tons; a stern-post with propeller, 
rudder-frame, propeller shaft, and stern-tube ; 
total weight, 29 tons; a large number of firebox 
plates, various castings, rails and sections, engine 
frames, wheels and axles, centrifugal cast wheels on 
the Huth process, mechanical parts of locomotives, 
two fired, steel, deck-plates 1 in. in thickness, 
tyres, &c. The capacity of the sheet mills is illus- 
trated by a quantity of sheets, up to 6 ft. 2}3 in. in 
width, 68 ft. 10? in. in length, and in thicknesses 
ranging from .013 in. to .196 in. 


THe Bocuum Pavition. 


The Bochum Pavilion is marked 38 on the official 

lan. The central hall, or nave, is 71 metres 
(233 ft.) in length, and 20 metres (66) ft. in width ; 
the aisles on each side are 6.5 metres (21 ft. 4 in.) 
in width. The words ‘‘nave ” and “aisles” are not 
misnomers in the present case, for the Bochum Pavi- 
lion has the appearance of a Gothic church. The 
steeple on the left-hand corner, when facing the 
pavilion, is 70 metres (230 ft.) high ; it contains a 
clock and sets of cast-steel bells, which give the 
time to the whole Exhibition. Apart from a 
number of 24 and 30-ton goods and coal wagons, 
narrow-gauge trucks, and tipping wagons, the ex- 
hibits are metallurgical, and form one of the most 
remarkable displays at Diisseldorf. Along the axis 
of the building is laid a complete shaft for the Italian 
battleship Regina Margherita; this is 50 metres 
(164 ft.) in length, and is built up of the crank- 
shaft (in two parts), the thrust shaft, and the pro- 
peller shaft; the latter is 32 metres (105 ft.) 
long, in one piece. The total weight is 86 tons. 
Among the other larger exhibits are a cast-steel 
built-up stern -post for a twin-screw steamer, 
weighing 87 tons; a cast-steel converter ring, 
4 metres (13 ft. 1} in.) in diameter, and weighing 
18 tons; a hollow-forged steel cylinder, partly 
machined, 1.100 metres (3 ft. 7,5; in.) in diameter 
and 4,500 metres (14 ft. 9 in.) in length ; a cast- 
steel cylinder, weighing 34 tons, for a 50090-ton 
hydraulic forging-press ; a forged-steel roll, 1.100 
metres (3 ft. 735; in.) in diameter, bored hollow ; a 
double helical toothed pinion for a rolling mill, 
9ft. 10in. in diameter and weighing 164 tons; various 
shafts for winding and blast-furnace gas engines ; a 
forged steel piston 354 in. in diameter, numerous 
mounted wheels, tyres, sections, &c. <A special 
feature of the Bochum exhibits are the ornamented 
cast-steel church bells, three of which, inside the 
pavilion, are 9 ft. 2 in., 7 ft. 8in., and 6 ft. 6 in. 
in diameter, weighing respectively 11.9, 7.2, and 
4.2 tons. The three cast-steel bells in the steeple, 
which weigh 3.3, 2, and 1.4 tons, are rung by an 
electrically-driven machine placed under the steeple, 
on the left-hand side of the entrance hall. 

The Bochum Verein is one of the oldest estab- 
lished works of the Rhine provinces. It produces 
Martin and Bessemer steel on the acid process 
mostly ; it manufactures also crucible steel. The 
works were started on a small scale in 1842; 
the present company, the ‘‘ Bochumer Verein fiir 
Bergbau und Gussstahlfabrication” was formed 
in 1854. The number of men employed has risen 
from 300 in 1854 to 12,000 at the present time. 
The company have their own coal and iron mines. 
The total output of pig iron, steel, and steel pro- 
ducts for last year amounted to 268,463 tons, witha 
total value of 48,878,290 marks (2,400,0001.). 








THE LATE BENJAMIN MARTELL. 

Notirication of the death of Mr. Benjamin 
Martell, for twenty-seven years chief surveyor at 
Lloyds, will be received with wide-spread regret, 
tempered, however, by the satisfaction which comes 
from the contemplation of a life of good work. In 
his case it carries its most gratifying issue in the 
great diminution of loss of life at sea following 
upon the reforms he was successful in intro- 
ducing towards the greater stability and sea- 
worthiness of ocean ships. This, indeed, seemed 
to have been the mainspring. of all his actions 
during a long career at Lloyds, and if at times 
his acceptance of new departures in structural de- 
tails was not so ready as some shipbuilders desired, 
there was at least compensation in the assured 
security for the sailors, whose occupation at best is 
feniows. His work in connection with the sta- 

ility of three-deck cargo carriers, which, prior to 





his research in the early ’eighties, were of dangerous 
dimensions, and his labours towards the establish- 
ment of freeboard rules on a thoroughly satisfactory 
basis, give him a high place in the records of British 
naval architecture. 

Mr. Martell was born in the spring time of 1826, 
and served his apprenticeship in the Portsmouth 
dockyard, when the late Mr. John Fincham, him- 
self a naval architect of high repute, was master 
shipwright ; and in assisting in the preparation of 
Fincham’s standard works on shipbuilding, he was 
early initiated into the practice of writing on tech- 
nical subjects, which he did in later years with 
a perspicacity and diction somewhat rare in his 
profession. He subsequently became manager 
for the late Mr. C. Lamport, whose shipbuild- 
ing and repairing works were at Workington; 
and in 1856, when thirty years of age, he entered 
the services of Lloyd’s Registry of Shipping as an 
assistant surveyor. His first station was at Sun- 
derland, and as a measure of the advance within 
Martell’s period, it may be noted that the 
great majority of ships built up to that time 
were of wood, although ten years before this 
the Great Britain, by remaining intact when 
she stranded on Dundrum Bay, had established 
confidence in ironas 2 structural material. Lloyd’s 
first issued rules for the classification of iron ships 
in 1855, and while Martell saw the change from 
wood to iron in Sunderland and in the other ports 
where he served as surveyor—at Greenock, South- 
ampton, Leith, Sunderland, and North Shields— 
he was at the head of the staff during the great 
controversies associated with the change from iron 
to steel, having been appointed to succeed Mr. 
Bernard Waymouth as Chief Surveyor in 1872. 

Lloyds two years before had changed the basis 
on which their rules were drafted : instead of the 
scantlings being determined by tonnage, they were 
fixed according to a formule or by numerals, 
and Mr. Martell was not long at Lloyds ere he and 
his colleague, Mr. William John, were engaged in a 
vigorous discussion with shipbuilders on this ques- 
tion. Festina lente was writ large on the portals of 
Lloyds, and Martell, anxious to encourage pro- 
gress in naval architecture, was no doubt restrained 
by the non-technical members of the Committee. 
Up till a few years ago, this was recognised as a 
cause of trouble, and it has been removed by repre- 
sentative naval architects and marine engineers 
being elected. When the shipbuilder sought to 
have the scantlings reduced where steel was adopted, 
one or two failures with steel vessels, due to work- 
manship rather than material, delayed matters, 
and it was not until about 1877 that the change was 
fully appreciated. Even those shipbuilders who 
have chafed most under Lloyd’s restraints have 
recognised the wish of Mr. Martell to progress, and 
have urged that more experimental work should 
have been authorised for pointing the way towards 
improvements. : 

he load-line question first came into prominence 
in the ’seventies, owing to the great loss of life at 
sea. Parliament empowered the Board of Trade to 
record the draught of water of all ships leaving 
port, and in 1873 appointed a Commission 
on Unseaworthy Ships, the result being a re- 
commendation that a settlement of the load- 
line should be associated with the reserve buoy- 
ancy ; on this basis Martell prepared tables of 
freeboard which were submitted to the Institution 
of Naval Architects in 1874; and here, for the 
first time, the proposal was made to use that 
tonnage coefticient of fineness as an indication of 
form, in order to adapt the principle on which 
the tables were based to all ships. By this means 
it became unnecessary to refer to drawings for dis- 
placement or to dock the ship to ascertain form. In 
1875 the Board of Trade invited the Committee of 
Lloyds and of the Liverpool Underwriters’ Registry 
(which latter was absorbed by the former in 1885) to 
assist in formulating elementary principles regarding 
the freeboard of ships. This conference desired to 
settle the proportion of surplus buoyancy con- 
sidered suitable for all ese 3 but Mr. Martell 
objected to the premature fixing of authoritative 
freeboards on such a basis, as it would have had a 
disastrous effect on the poe of shipbuild- 
ing. Plimsoll’s mark had meanwhile come into 
vogue, and tentative rules were framed for 
Board of Trade surveyors, but complaints fol- 
lowed, owing to the discretionary powers of the 
surveyors, and to their being unable to satisfy 
owners as to the principles upon which they fixed 
the freeboard. . In fact, as Mr. Chamberlain, when 





President of the Board of Trade, ised, these 
officials were required to discharge almost impos- 
sible duties. In 1882 Mr. Martell revised his 
tables, and invited the criticism of shipowners, 
shipbuilders, &c,, with the result that an accept- 
able scheme and formule were devised, and when Sir 
Edward Reed’s Load-Line Committee was appointed 
in 1883, they, after investigation, accepted the 
tables, amending them to provide summer and 
winter freeboards. Moreover, they paid the further 
compliment to Mr. Martell and te Lloyds of re- 
commending that they should administer the load- 
line regulations, and this suggestion was carried 
into effect by the Act of 1890. 

Another case—already referred to—where equally 
valuable service was rendered was in connec- 
tion with the stability of ships. In 1880 Mr. 
Martell read a paper on this subject, in which he 
pointed - out for the first time the dangers from the 
stability point of view of the three-deck class of 
cargo carriers, then being largely built. These 
dangers were discovered in investigations made on 
such ships as applied for freeboard certificates, and 
the paper created considerable surprise in the minds 
of most shipbuilders ; the dimensions: were im- 
proved, and change in practice followed very quickly 
upon the scientific demonstration of the danger. 

We have referred to two of Mr. Martell’s suc- 
cesses ;. but others, although smaller in their 
ultimate influence, were equally creditable. To the 
Institution of Naval Architects, which he joined in 
1873, becoming a member of council in 1874 and 
vice - president in 1887, he contributed a large 
number of valuable papers, besides those on stze- 
bility and freeboard, incidentally referred to. His 
latest memoir, read in 1900, giving a short account 
of some of the changes which have been introduced 
into the types, sizes, and construction of ships 
during the period of his connection, extending 
over 50 years, with Lloyds, suggests rather than 
records the great part he has played in the develop- 
ment of the modern steel steamship. For twenty- 
seven years he had been, so to speak, the judgc- 
advocate of the shipbuilder at-the high court of 
appeal; anxious to further the claims of science, 
determined to guard the interests of the public 
and the sailor ; and perhaps the best testimony of 
success in holding the balance was the splendid 
testimonial which he received upon his retirement 
about three years ago. By the staff he was given 
an illuminated address, while shipowners, builders, 
naval architects, and others interested in shipping 
united, and at a public dinner presented him with a 
service of plate, and at his instigation utilised a 
large sum of money collected to found scholarships 
in naval architecture, a most fitting memorial 
of the man. He did not, however, live long 
to enjoy his leisure. His health had not been 
satisfactory for some months, and those who saw 
him and heard him speak from his accustomed 
=~ at the spring meeting at the Institution of 

aval Architects realised the change ; but it was 
not until about a fortnight ago that his condition 
awakened any anxiety ; since then he has gradu- 
ally sunk, pessing away on the 15th inst., at his resi- 
dence, the Briars, Lee-road, Blackheath. His family 
of four sons and three daughters have the sympathy 
of a wide circle of friends, and the last. services will 
be rendered to-day, at three o’clock, by a deputation 
from the Institution of Naval Architects, to whose 
proceedings he contributed so much of value and of 
genial humour. 








NOTES. 
Prorit-SHARING. 

TEN or twelve years ago profit-sharing was the 
fashion ; to-day it is almost as dead as the crino- 
line, for a Government Blue-Book shows that only 
53,000 workers are involved in such schemes, and 
the majority of these are probably associated with 
co-operative concerns, while only 14,579 last year 
are reported as having earned a profit. Of 78 works 
in which profit-sharing continues, classification 
includes 9 printing concerns, 7 engineering and — 
shipbuilding yards, 4 agricultural concerns, 3 
clothing factories, 8 food and tobacco works, and 
3 metal establishments. Some particulars are given 
as to the number of participants in profits, and 
the ratio of bonus allotted to wages. ere were, 
as we have said, 14,579 participants in the most 
recent year for which figures are available; and 
these received an average of 14.3 per cent. on their 
wage. Were all equally fortunate, profit-sharing 
would indeed be popular. That the results have 
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in many cases been disappointing is proved by 
the fact that quite half the profit-sharing schemes 
commenced have ceased, and in 18 out of 98 
instances the reason given is ‘‘losses or want 
of success,” and in seven cases ‘‘the apathy of 
employés.” In 24 cases the dissatisfaction of 
employers was the cause, and in many others the 
scheme seems to have failed to bring about.success- 
ful industrial conditions, for its cessation was due 
to liquidation or dissolution in 18 works, to losses | 
or want of success in 18 more, and to disputes with 
employés in three. Nothing succeeds like success 
—for the worker. 


REPUDIATION OF A CONTRACT. 


The case of Tredegar Iron and Coal Company 
(Limited) v. Hawthorn Brothers and Co., which 
came before the Court of A 1 on July 5, affordsa 
useful illustration of a well-known principle in the 
law of contract. By a contract made in January, 
1901, the plaintiffs agreed to sell to the defendants, 
and the debeadents agreed to take a quantity of 
coal at 16s. a ton in February for exportation. 
During the month of February the defendants 
discovered that, owing to the failure of a certain 
steamer, the coal would be useless to them, and on 
the 16th of the month they wrote the plaintiffs to 
say that they could not take delivery, and enclosing 
a written offer from other purchasers at 16s. 3d. a 
ton. The plaintiffs refused to accept this offer, 
and insisted upon holding the defendants to their 
bargain. In March they sold the coal against 
the defendants at 15s. a ton (the then market price), 
and claimed the balance (1s. per ton) by way of 
damages. The defendants contended that the 





— should have treated the repudiation as a 
»reach, and that they should have accepted the then 


market price. But the Court gave gee for the | 


plaintifis. The Master of the Rolls said: ‘‘ It is| 


clear law that a repudiation is a nullity unless it is 
accepted by the other party to the contract. If the 


other party chooses to treat the repudiation as a} 


breach, then matters proceed on the footing that 


there has been a breach, and the damages must be | 


assessed as for a breach on that date.” Lord Justice 
Mathewssaid: ‘‘ The defendants’ argument comes 


to this, that the Court ought to hold that in every | 


executory contract for the sale of goods a term 
should be implied that either party shall be at liberty 
to terminate the contract when he chooses, and to 
estimate the damages on that date. If that were so, 
the business of the country could not be carried 
on.” It must not be assumed from this declara- 
tion of the law that the other party is bound to 
wait for the expiration of the time within which | 
the contract is to be performed in order to seek his | 
remedy in the courts. It was decided in an old) 
case that if a man declares his intention of not ful- 
filling an executory contract—i.e., of not doing 
something which he had undertaken to do—damages 
can be recovered at once. So, in the case under 
review, the plaintiffs could have brought suit for 
damages as soon as they received the defendants’ 
letter on February 16. 


CLASSIFICATION OF RusstAN CoKE Pia Iron. 


So far there have been no distinct brands for 
Russian pig iron, and every ironmaster classified 
his produce as it might suit him. This state of things 
gives a good deal of trouble to the consumers, who 
are obliged to have the various manufacturers’ pig 
iron examined and tested. The Consulting Bureau 
of the Russian iron industry has now worked out a 
classification for Russian. coke pig iron, which was 





sent to all the ironmasters in the country for 
the purpose of obtaining their opinion on the 
subject. On the receipt of their replies a commis- 
sion was appointed, consisting of various experts 
and of representatives for the iron works. After | 
various discussions, the following classification has | 
been adopted: 1. Classification according to the 
qualities of the ore from which the pig iron has 
been smelted down (some special kinds of iron, such 
as ferromangan, &c., are exempt from this classi- | 
fication) : 
Hematite pig iron with less than 0.1 per cent. P. 
Ordinary pig iron with up to ee 
Phosphor pigiron withmorethan 0.7 ,, 
2. Classification according to numbers : 


A. Foundry Pig Iron. 


Ma: ese up to 1 per cent. 
Sulphur up to 0.08 per cent. 
B. Bessemer Pig Iron. 
No. 1. No. 2. 


Si 2.50 to 3.25. 1.5 to 2.50. 
Mn 1.5_,, 2.50. 1 to 2.50. 

S up to 0.05. Up to 0.05 
rg Be oo OB. 


Thomas Pig Iron. 
Si 0.30 to 1.5 per cent. 
Mn 1.50,, 3.0 _,, 
eae ae 
S up to 0.1 7 
Martin Pig Iron. 


S up to 0.06 per cent. 
P for the acid process up to 0.10 per cent. 
¥ basic process up to 1 per cent. 
This classification has now been sent to the 
Russian manufacturers of coke pig iron, asking 
them to adopt it. 
THE SHIPBUILDING TRADE. 

The amount of shipbuilding work on hand in 
the works of the United Kingdom now is the lowest 
since the century opened. According to Lloyd’s 
Registry Returns 406 vessels of 1,129,582 tons 
are now in course of construction—170,000 tons 
less than a year ago, and 111,000 tons below the 
total of three months ago. This is due to the 
maintenance of the rate of production at a greater 
rate than the booking of new orders, 179 vessels 
of over 400,000 tons having been launched 
during the past quarter, while only 165 vessels 
of 304,465 tons were ordered, and at the mo- 
ment there seems no improvement in the 
market for new ships. There are fewer immense 
steamers being ordered; but of sailing ships 
of over 2000 tons there are now seven building, 
with two others between 1000 and 2000 tons. Three 
months ago there were three over 2000 tons ; but a 
oa or two ago such a large sailer was exceptional. 

e falling-off in the aggregate tonnage of merchant 
ships is largely due-to foreign clients. Germany 
three months ago had eleven vessels of 30,574 tons 
building, as against six of 17,624 tons now. The 
new subsidy laws of France, under which half of 
the usual bounty is paid to foreign-built French- 
owned vessels has resulted in a few orders only. 
A year ago a French steamer was very ex- 
ceptional, now there are building four of 5850 
tons, but this compares badly with the 14,020 
tons of three months ago. Holland has decreased 
her orders from 20,839 to 14,570 tons; Russia 
from 6640 to 4120 tons; Greece from 12,126 to 
6060 tons ; Austria-Hungary from 22,300 to 21,020 
tons ; but against these decreases we have several 
gains—Denmark from 9900 to 19,800 tons ; Norway 
from 6640 to 13,610 tons; Sweden from 5855 to 
6447 tons ; Spain from 5620 to 7370 tons ; while 
Italy has now reappeared on the list with 4400 
tons. Excepting Belfast and Barrow, all districts 
show decreases upon the totals of three months 
ago ; but the North-East Coast ports are worst off, 
and especially when comparison is made with the 
conditions of a year ago. On the Tees, for instance, 
with 24 vessels of 69,353 tons, there is a decrease 
of 43,000 tons, as compared with the total a 
year ago; while on the Tyne, with 74 vessels, 
of 192,488 tons, the fall is proportionately almost 
as great—73,300 tons: at Hestiepost the drop is 
about 27,000 tons, the amount of work now being 
14 vessels, of 64,163 tons, and at Sunderland, 
where the vessels on the stocks number 42, and 
measure 155,058 tons, the decrease is 23,500 tons. 
On the Clyde the decline is not quite so marked. 
Glasgow, with 87 vessels, of 244,334 tons, has as 
much work as a year ago, but 23,500 tons less than 
in April last, while the Greenock total of 44 vessels, 


|of 143,300 tons, shows a decrease of 19,000 tons on 


the return of a year ago, and of 31,500 tons on the 
April figures. At Belfast 21 vessels, of 186,752 
tons, are building ; a satisfactory aggregate, al- 
though 3300 tons less than in June last year. 








A Ciroutar Supe - Rvuie.—We have received from 
Messrs. Longmans, Green, and Co. a small booklet on a 
circular slide-rule, arranged by Mr. G. L. Smith. The 
rule itself, which is constructed of cardboard, is fitted to 


| one of the covers. Whilst no one has a greater apprecia- 
| tion of the value of the slide-rule than ourselves, we cannot 


think that Mr. Smith’s arrangement possesses any valu 


| and it is difficult to believe that it can have been design 


No. 0. With more than 3 per cent. Si. | by —— having had much experience in the practical 
., 1. With from 2.4 to 3 per cent. Si. | use oO Ff rng Home A eae ees Rape ua is the 
2. Wi x 9 . SL | absence of any form of cursor, a fact which makes it very 

oS ee ene ne gar ene. Si | difficult to transfer readings from the movable to the fixed 


»» 3. With less than 1.5 per cent. Si. 
With all these there are : 


circle. The 


ing priced at 1s., is certainly 


arrangement, 
| cheap, but appears to have no other merit.” 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 4. 


Tue steel situation is exceptionally quiet. The fur- 
naces in the Shenango and Mahoning Valleys are 
suffering for want of coke, which want is mainly due 
to the difficulty of getting cars. The coke production 
has reached a maximum point. Domestic billets are 
quoted at 35 dols. Pittsburgh, while foreign billets are 
offered at 32.50 dols. to 33. dols. The shortage in pig 
iron is hecoming more pronounced, and it is probable 
that the entire year will pass. before there is any relief. 
Prices could be 1 dol. to 2 dols. per ton higher for 
the asking. Scotch and English iron is now arriving 
at the Atlantic seaboard at the rate of 1000 tons a day. 
The importing price has advanced 1 dol. on account 
of the greater demand. For a long time it was sup- 
posed that the demand was abnormal, and that a 
reaction would in due time set in ; but the a 
of the past few weeks go far to convince the leaders 
in the industry and the t consumers that the 

resent demand will not only indefinitely continue, 
a will increase. Each week develops a broader 
market, and shows greater anxiety among consumers 
to buy for forward delivery. New work is springing 
up everywhere, and of extraordinary proportions. The 
work of reconstruction of the railway systems, of 
manufacturing facilities, and in other directions, all 
denote that greater demands for iron and steel are 
coming. A good many, in fact most, of the blast- 
furnaces in eastern and middle Pennsylvania have 
banked up on account of the strike. Furnaces in 
Virginia and Southern Ohio have also closed down on 
account of coal. Twelve thousand miners in Alabama 
have struck for an eight-hours day. 

The United States Steel Corporation has not yet 
bought the additional 100,000 tons of Bessemer pig it 
had been credited with having bought. The furnace- 
men want more than 16.50 dols.—the price last paid. 
The Bessemer Association is hanging fire on this point. 
A great deal of buying is being done in rails and struc- 
tural material for next year’s delivery. All structural 
material mills have now contracts for 1903 delivery. 
The Pennsylvania Railroad Company may place an 
order any time for 175,000 tons of steel rails for 1903 
delivery. In some finished products—as, for instance, 
struts, tinplate, and wire—demand has temporarily 
subsided. Several steel companies have voluntarily 
advanced wages 10 per cent. Tonnage in plates con- 
tinues very heavy. Iron and steel bars are very 
active, both east and west. Boiler tubes meet with 
oe demand, and merchant pipe is stronger than it 

as been for a long time. Lots of iron rails (old) sold 
in Western Pennsylvania at 27 dols. There are many 
and urgent inquiries for them. The coke production 
at Connellsville averages 250,000 tons per week. Last 
week’s shipments filled 12,247 cars; furnace coke, 
2.25 dols. ; foundry, 2.75 dols. to 3 dols. More steel 
is offering for future delivery. The latest rumours 
are that the anthracite strike may break, but the 
miners’. officials ridicule the possibility of a break. 
Reports from many quarters show that machinery 
plants and engineering works are still selling their 
capacity as fast as it is safe to sell it. 

July 9. 


Rather frantic efforts are being made by consumers 
of material to stock up. This may read like a sur- 
prising statement, in view of the fact that enormous 
purchases of all kinds of crude and finished iron and 
steel were contracted for. The basis of the anxiety is 
the opening up of greater requirements from con- 
sumers. The maximum limits of demand have not 
yet been reached, and to all present appearances the 
limite will not be defined this year. Advices from all 
iron and steel manufacturing and distributing centres 
are to the same purport. One minor cause is the 
restriction in production due to the anthracite 
coal strike. Mining conditions are more or less 
unsettled in other localities, and a convention 
of bituminous niiters will be called in a few days to 
decide whether to strike. The selfish attitude of 
anthracite employers is not favourably regarded by 
the public, which wants only fair play and square 
dealing with the miners, which they do not get. The 
whole situation as to coal and iron is much unsettled. 
Pig iron and fuel are getting scarcer every day. It is 
impossible to quote prices. Famine conditions are 
threatening. No. 2 iron has nominally advanced 
1.50 dols. within a week. English and Scotch iron 
are badly sought after, and considerable stuff is already 
arriving. Low phosphorus is badly wanted in the 
West. Quotations at this point might be given at 
24.50 dols. for No. 1 and 23.50 dols. for No. 2, and 
20.50 dols. for Standard forge, 22 dols. for basic, 
No. 3 Middlesbrough 22.25 a, and Scotch 23.50 
dols. Foreign billets are 31 dols.; American is 33.50 
dols. to 35 dols. A demand has pm up within a 
few days for all other forms of iron and steel, and, in 
view of all the facts, a higher range of prices is probable 
at any time. 
One thousand tons of foreign billets sold at Pittsburgh 
at 33 dols., a large lot of open-hearth billets at 32 dols. 
German ferro is 52.50 dols., and English 53 dols. in 
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large lots. Bessemer pig is 21 dols. there, and the 
United States Steel Corporation is out of the market. 
That corporation is hurrying on its work on several 
blast-furnaces, which will make it independent of all 
outside sources of supply. Most of all the larger plate 
mills are sold up to December, and all business that is 
coming in is atapremium. Large blocks of steel rails 
have n sold at 28 dols., which figure permits an 
enormous margin. Structural steel is also very active, 
and businessis hanging fire for large blocks. Agricul- 
tural steel is also in urgent request everywhere, cast 
pipe is very active, and very heavy deliveries are being 
hurried forward. Sheets developed some ey 
which is the only product on the list that lacks strength. 
All consumers of crude and: finished material want 
to buy. Imports of iron and steel for April foot | 
up 46,018 tons this year, against 13,753 tons same | 
months last year, and for May this year 82,235 tons, 
against 14,290 tons last May. Exports of iron and 
steel for May this year were 34,865 tons, against 68,881 
tons for May last year. The markets are in a most 
unsettled condition, and the trade is getting ready 
for almost anything. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Business in the pig-iron 


market was quiet last Thursday forenoon, but the tone 
was firm. About 2000 tons changed hands—Scotch at an 
advance of 3d. per ton, and Cleveland at an advance of 
4d. per ton. ere were sales of the latter to the extent 


of 2000 tons at 51s. three months. In the afternoon a 
fairly good business was done, and the tone was firm. 
The feature of the market was the forward buying. 
About 4500 tons were sold at 51s. six months, 5ls. 
four months ; and from 5ls. 14d. to 51s. 34d., three 
months. The afternoon sales also included 4500 tons for 
cash, and Scotch gained 1d. per ton on the day, and 
Cleveland also 1d. per ton. The settlement prices were : 
Scotch, 56s. 74d. per ton ; Cleveland, 51s. 14d. ; Cumber- 
land hematite pig iron, 60s. 3d. per ton. The market 
was flat on Friday forenoon, and prices were easier in 
consequence of what was regarded as the less satis- 
factory character of the American advices. These stated 
that for June the production showed a decrease of 
90,000 tons, in spite of which stocks were reported to 
show an increase of 4000 tons. This requires some ex- 
planation in view of recent advices. About 6000 or 7000 
tons were dealt in at long prices. Scotch warrants lost 
34d. at 56s. 14d. per ton cash buyers, and Cleveland 4d. at 
50s. 9d. per ton cash buyers. Cumberland hematite pig iron, 
after being done at 60s. 6d. per ton one month, finished 
4)d. per ton down at 59s. 9d. cash buyers. About 4000 
tons were done in the afternoon, the tone continuing flat. 
Cleveland finished 54d. down on the day at 50s. 7hd. per 
ton cash, with buyers over. Scotch warrants, which 
were not dealt in, left off, as in the forenoon, at 56s. 14d. 
per ton cash buyers. The settlement prices were: 
56s. 1}d., 50s. 9d., and 59s. 10$d. per ton. The market 
—_ steady on Monday, but afterwards went flat, and 
the turnover amounted to about 8000 tons—all Cleveland, 
which, after opening at last price—50s. 74d. per ton cash 
—left off 3d. dom at 50s. 44d. buyers. tch warrants 
were 44d. per ton down at 55s. 104d. cash sellers. In 
the afternoon the market showed renewed weakness. Deal- 
ing was again practically confined to Cleveland, which 
closed 54d. per ton down on the day at 50s. 2d. cash 
buyers. Scotch warrants were quoted 74d. r ton 
down on the day at 56s. 5d. per ton cash buyers. 
The turnover would be about 6000 tons. The settle- 
ment prices were: 55s. 9d., 50s. 44d., and 59s. 9d. 
rton. <A fair amount of business was done on Tuesday 
forenoon, and the tone was very firm, Scotch advanc- 
ing 8d. and Cleveland 64d. per ton. Further inquiries 
were reported from America, and it was rumou 
that some fresh business had resulted. The sales 
amounted to about 10,000 tons in the afternoon, and 
the tone continued firm, Scotch rising 74d. on the 
day and Cleveland 84d. per ton, and the settlement 
prices were: 56s. 14d., 50s. 9d., and 59s. 104d. pe 
ton. Only a very small amount of business was done this 
forenoon, and the turnover was a 
cash. Scotch rose 24d. per ton and Cleveland fell 14d. 
About 1500 tons were ‘also ‘sold at 51s. one month. 
Between 9000 and 10,000 tons changed hands in the 
afternoon, and the tone continued firm. Scotch closed 
2)d. per ton up, and Cleveland was unchanged. The 
settlement ag were : 56s. 44d., 50s. 9d., and 59s. 104d. 
per ton. The following are the quotations for No. 1 
makers’ iron: Clyde, 683.; Gartsherrie and Calder, 
68s. 6d.; Langloan, 70s.; Summerlee and Coltness, 
7ls.—the foregoing all ship at Glasgow; Glengar- 
nock (shipped at Ardrossan), 68s. 6d.; Shotts (shipped 
at Leith), 70s. 6d.; Carron (shipped at Greenock), 
68s. 6d. per ton. There was some strong buying last 
week, directed expecially to Scotch warrants, and prices 
romptly responded, and so also did Middlesbrough. 
he position so created was due entirely to America’s 
purchases of Scotch and Cleveland pigs. In addition, 
there is the absence in other ‘countries—notably South 
America—of the United States’ usually very keen competi- 
tion for what business is going. Customers here are buying 
very freely and seem to look upon the future with t 
confidence. The stock of pig iron in Messrs. Conmal and 
8 public warrant stores stood yesterday evening at 
— tons, as compared with 50,334 tons yesterday week, 
showing a reduction amounting for the past week to 
65 tons, 
Finished Iron and Steel.—Prices in the steel trade this 


bout 4000 tons for | py, 


got at the nominal rates. Work is much more plentiful 
than it was, and there is a decided inclination to advance 
prices. Unfortunately for the steel makers, any benefit 
which might be derived from this is already counter- 
balanced by the increased prices of raw material. 
Hematite pig is quoted at 61s. 6d. to 62s. per ton 
delivered at the steel works. Malleable iron is gettin 
into increased demand, and the makers are feeling muc 
more confident, both as to orders and as to prices. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia are still on the increase, the latest return show- 
ing 2186 tons for the week, and making for the year 
85,955 tons, or an increase of 7741 tons over the shipments 
in the corresponding period of last year. The demand at 
the moment is not nearly as brisk as it was, and prices 
are decidedly easier. The quotations are generally 
12/. 5s. to 12/. 7s. 6d. per ton. 
Leith amounted to 1639 tons, and the shipments for the 
month of June stood at 1288, as against 2757 tons in June 
of last year. 


Nickel Ore.—The nickel ore trade between the Clyde 
and New Caledonia, the great French convict settlement, 
is growing in volume from year to year. At present no 
fewer than six sailing vessels are on their way to Glasgow 
with heavy ca of this valuable mineral, and quite 
lately the arrival of the four-masted German ship Alster- 
nixe with 5000 tons of nickel ore was reported. She left 
Tchio 115 yr previously, and has therefore made the 
voyage in tolerably pc 4 time. The Alstermixe was 
built by Messrs. Harland and Wolff, and christened Lord 
Templemore, but subsequently she was sold to the Ger- 
mans. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. Samuel Oates.—Mr. Samuel Oates, who 
was very well known in engineering circles in Sheffield, 
died on Friday, the 11th inst., at the age of sixty. For over 
thirty years he was connected with the firms of Messrs, 
Wilson and Cammell and Messrs. C. Cammell and Co. 
Early in the present year his health commenced to fail, and 
he was obliged to resign his position at the Cyclops Works. 
As a mark of the high esteem in which the deceased was 


held, the directors of Charles Cammell and Co , together 
with the heads of the departments, presen him 
with a bandsomely illuminated address and purse of 
old. During his connection with Messrs. Wilson and 


ammell he a the removal of the plant of 
the firm from Dronfield to Workington, and he subse- 
quently joined Messrs. Charles Cammell and Co. He was 
joint patentee with Sir Alexander Wilson of several pro- 
cesses of armour-plating. The interment took place on 
Monday. 


Iron and Steel.—There is an cos, Veh demand for pig 
iron, more especially for the brands required for foundry 
and forge purposes. There is some little difficulty in 
obtaining supplies, and makers are not likely to increase 
their output under present circumstances. ther more 
business is being done in finished irons, and on account 
of the cost of production makers have had to advance 
their quotations. Taking the price all round, there has 

n an advance practically of 1s. per ton during the last 
few weeks. Work among the rolling mills and forges is 
very unevenly distributed, some of them running full 
time, while others are very badly off for work. 


South Yorkshire Coal Trade.—No little anxiety is being 
caused by the unrest that prevails among both the men 
and lads throughout the district. The stoppages that 
have occurred have, however, m of some assistance to 
the owners, as stocks have been cleared. The demand 
for house coal is restricted, but the best qualities sell 
fairly well. For other sorts there is little inquiry. Best 
Silkstones are listed at 12s. 6d. to 13s. per ton, and 
Barnsley thick seam at 12s. per ton, seconds running 
about 2s. r ton less in each instance. Contracts 
for gas coal are now up for revision, and are being 
renewed at reductions, which vary widely. The 
average price of gas coal is 13s. per ton, but in some 
few cases a little more money is ing paid, whilst in 
others the rate is a good deal less. e best qualities, 
although not holding their own, have only receded 
slightly in value, but the poorer qualities are much less. 
ere 1s a steady demand for hards. The various railway 
Ae og are drawing full —— but it is stated that 
all the contracts have not yet been placed. Some owners 
have booked orders at 8s. 9d. per ton, but others are 
endeavouring to renew the contracts at expiring rates of 
9s. per ton. Business with Hull is fairly satisfactory, 
the pits in this district contributing the major portion 
of the coal dealt with at that port. tes for small coal 
are a little steadier; good coking slack and smudge 
make from 4s. to 4s. 3d. per ton. Little change is 
noticeable in regard to coke. Foundry qualities are 
meeting with a readier market, and rates are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday’s weekly market 
was pretty well attended, but there was not a great deal 
of business doing, owing to the fact that the class of iron 


most in request was scarce. Cleveland foundry pig was 
a good es asked for, and, in fact, the supply was nothing 
like ities were fairly 


— to the demand, but forge be 
lentiful, and consequently not so stiff in price as foundry 
Finds. otations on forward account were practically the 
same as those ruling for earlydelivery. No. 3 g.m.b, Cleve- 


land pig was disposed of at 51s. f.o.b., and that was the 
general market quotation, though some buyers endea- 


t week’s shipments at | i 


No. 4 foundry 50s. 3d. Grey forge was said to be obtain- 
able at 48s. 9d., mottled at 48s, 3d., and white 
at 47s. 9d. A rather better account was given of East 
Coast hematite pig, wey one to continued inquiries 
on behalf of the United States, but producers stall com- 

lained that current quotations were below cost of pro- 

uction. Mixed numbers were 57s. ; whilst No. 1 was 
57s. 6d. ; and No. 4 forge 54s. 6d.—all for early delivery, 
Spanish ore was steady and in fairly good request. Rubio 
was 15s. 9d. ex-ship Tees. To-day the market showed no 
change. 

Manufactured Iron and Steel.—Quietness characterises 
several branches of the manufactured iron and steel in- 
dustries, but quotations have not. been lowered. Pro- 
ducers of shipbuilding material and bar makers are gettin, 
short of orders. It is cheering to hear of pretty quel 
inquiries for bridge-building work for India. Steel rail- 
pen keep busy, and new orders continue to be placed. 
Common iron bars are 6/. 5s.; best bars, 6/. 15s.; iron 
ship-plates and ship-angles, each 62. 2s. 6d.; steel ship- 
plates, 5/. 15s.; steel boiler-plates, 7/. 10s.: steel ship- 
angles, 5/. 12s. 6d.; and heavy sections of steel aie 
6. 10s.—all less the customary 24 per cent. discount, ex- 
cept rails, which are net at works. 


Cleveland Miners’? Wages.—A a of the Cleveland 
mine-owners has just been held at Middlesbrough, Sir 
David Dale, Bart., presiding. The question of w: 
was taken. up where it was left three months the 
subject having been adjourned at that date. The men 
preferred a claim for a substantial advance. The owners 
explained what had been the ascertained price of pig iron 
for the past three-quarters—viz., 44s. 10d., 44s., onl 8d. 
The reduction due in April last was left over, and somewhat 
smaller reductions were obtained in January and October 
last year than the owners held they were fairly entitled 
to. It had been customary in the quarterly settlements 
to proceed ‘upon ascertained prices, and not upon merely 
anticipation of the state of the market ; and having regard 
to the figures mentioned, the owners did not see their way 
to grant an advance for the ensuing quarter itself ; but 
they expressed themselves willing to give 24 per cent. for 
the ensuing half-year, which would be practically the 
same as 5 percent. for the second quarter of the half- 
year. Attention was promised to a matter affecting fire- 
men, two representatives of this class of workmen 
(Messrs. T ale and Medland) being present. 


Coal and Coke.—There is little new in the coal trade. 
There is a fairly good demand reported, and quotations 
are steady. There is a large inquiry for gas and the 
price varies from 8s. 6d. to 9s. 3d. f.o.b. From 8s. 9d. to 9s. 
is the price for unscreened kinds, but there are a few sorts 
which it is not easy to obtain, the — asked for them 
being higher. Household coal is rather dull, and quota- 
tions for manufacturing coal remain unchanged. The 
demand for coke is good, both for home consumption and 
for shipment. The figure for average blastfurnace quali- 
ties is fully 15s. 3d. delivered here, and in some instances 
there is a disposition to ask a little more. 








NOTES FROM THE SOUTH-WEST, 

Cardiff.—Inquiries for steam coal for immediate or 
early shipment have been fairly numerous ; but there has 
been little or no forward demand. The best steam coal 
has made 15s. 6d. to 15s. 9d. per ton, while secondary 
qualities have brought 14s. 9d. to 15s. 3d. perton. House 
coal has m dull; No. 3 Rhondda large has been 
quoted at 14s. per ton. Foundry coke has made 18s. 6d: 
to 21s. per ton, while furnace coke has been quoted at 
16s. 6d. to 17s. 6d. per ton. As regards iron ore, rubio 
has been quoted at 14s. to 14s. 6d. per ton, and Tafna at 
15s. to 15s. 3d. per ton. 


More Welsh Coal.—At Maesymarehog Colliery, Onilwyn, 
Neath Valley, belonging to Mr. Griffith Tho: Mayor 
of Swansea, sinking operations have resulted in the strik- 
jng of an 8-ft. seam. 


Municipal and County Engineers.—The twenty-ninth 
annual general meeting of the Incorpora‘ iation 
of Municipal and County Engineers was opened at 
Bristol on Thursday. Mr. Mawbey, of Leicester, was 
succeeded as President by Mr. T. H. Yabbicom, of Bristol. 


Water Supply of Merthyr.—Thursday, the 10th inst., 
witnessed an im nt event in the municipal life of 
Merthyr—viz., the opening of a new reservoir at Upper 
Nenadd, which has just been completed atacost of 138, 0007, 
The contract was let to Messrs. Holme and King, of Liver- 
pool and London. The work was done partly by the con- 
tractors and partly by the Town Council. e part sus- 
tained by the contractors included the supply and delivery 
of all materials, the excavation and timbering of trenches, 
all work of a temporary nature, and.all machinery, loco- 
motives, and apparatus, while the work of the Council con- 
sisted of the actual pooenggs * the Dacian a dam, whether 
in concrete or masonry. None of the contractors were en- 
gaged upon the dam itself. The principle upon which this 

ual execution of the works was carried out was that there 
should be no loop-hole for a defective building of the dam. 
The reservoir contains about 350,000,000 gallons, the sur- 
face area at top water-level being 59 acres, and the drain- 
age area 2018 acres. The height from the bed of the river 
at the vertical face of the dam to top water-level is 
67 ft. 3 in., the level of the overflow ing 1506.5 ft. 
above ordnance datum. The total length of the dam is 
1622 ft., of which 1390 ft. is visible above ground. It 
crosses the valley nearly east to west. 


South Wales Coul and Iron.—The —— of coal from 
the six —— South Wales ports—Cardiff, Newport, 
Neath, Port Talbot, Swansea, and Llanelly—in June 
were: Foreign, 1,578,215 tons; coastwise, 317,944 tons ; 
total, 1,896,159 tons. The exports of iron and steel from 











week are considerably stiffer, and orders are more readily 


voured to purchase at rather less. No. 1 was 53s., and 


the six ports in June were tons ; of coke, 8890 tons ; 
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and of patent fuel, 95,004 tons. The exports of coal from 
the six ports for the first six months of this year were: 
Cardiff, 8,263,335 tons; Newport, 1,711,282 tons ; Swan- 
sea, 994,465 tons; Port Talbot, 242,772 tons; Neath, 
144,875 tons; and Llanelly, 127,924 tons, making an 
aggregate of 11,484,654 tons. The exports of iron and 
steel were: Cardiff, 9454 tons; Newport, 12,775 tons; 
Swansea, 4980 tons; and Port Talbot, Neath, and Llanelly, 
nil ; making an te of 27,209 tons. The exports of 
coke were: Cardiff, 27,604 tons ; Newport, 7946 tons ; 
Swansea, 6937 tons; Port Talbot, 5091 tons; and Neath 
and Llanelly, ni; making an aggregate of 47,578 tons. 
The exports of patent fuel were: Cardiff, 208,100 tons ; 
Newport, 32,277 tons ; Swantea, 235,450 tons; Port 
. Talbot, 36,671 tons ; and Neath and Llanelly, nid ; making 
an aggregate of 512,498 tons. 


South Wales Institute of Engineers. —Mr. T. Hurry- 
Riches, presided at a quarterly meeting of the South 
Wales Institute of Engineers on Friday. The chair- 
man announced that the council was making arrange- 
ments for an excursion to Swindon on July 24, and 
it was probable that a special train would leave Cardiff 
about 10. Three hours would be spent in inspecting the 
Swindon Works, at which between 13,000 and 14,000 
men and youths were employed, and which were fitted 
up with all the most modern machinery and appliances. 
As many of the collieries of South Wales were taking 
up the construction and repairing of their rolling stock, 
he urged the younger members of the Institution particu- 
larly not to miss the opportunity afforded by the outing. 
A paper by Mr. Theodore Schontheil, entitled ‘‘ Notes 
on Methods of Electric Traction” provoked some 
written comments from Mr. Massey and some observa- 
tions by Mr. Howe, who said that the British high-speed 
engines were holding their own for traction and lighting 
purposes, and there the Americans could not touch them. 
A paper by Mr. J. H. Barree, entitled ‘‘ No es on the 
Manufacture of Weldless Steel Tubes by the Mannes- 
mann Process” was spoken to by Professor Elliot (who 
wished the industry every success), Mr. Stevens, and the 
chairman, who said that the corrosion of steel tubes was 
a great drawback to their general use, and he would like 
to see some tube manufacturer solve the problem. 


Motor Car Possibilities.—At the annual conference at 
Bristol of the Incorporated Association of Municipal and 
County Engineers, Mr. E. Manville contributed an inte- 
resting paper on the use of motor vehicles for borough 
and county work. He said at present, unfortunately, 
but few really serious attempts had been made to utilise 
this new form of locomotion. Up to the present some of 
the more enlightened local authorities had organised 
services for street watering and dust collection by means 
of motor vehicles, and, moreover, some attempts had 
been made in one or two cities to employ the motor in 
connection with fire-brigade work. The scope of the 
automobile was, however, so far-reaching that these 
experiments were comparatively insignificant, and 
gave but the slightest idea of the great results 
eventually to be secured. The design and construc- 
tion of the self-propelled vehicle had to-day reached 
a standard of excellence which rendered it eminently 
suited to all classes of work ; and serious consideration 
should be given to the claims put forward on_ its 
behalf. The main questions were economy and reliability 
of re mpi, and, perfected as it now was, the motor 
vehicle embodied both qualities in a very marked degree. 
There were cars which, for years past, had been running 
week after week and month after month at a cost for fuel 


of #d. per mile. Good results, however, were only to be 
secu by the employment of a thoroughly capable 
mechanic. The initial cost, the expenses of maintenance, 


and the rate of depreciation were all points demanding 
consideration ; but no comparison could be made between 
a motor vehicle and one drawn by a single horse, as was 
too frequently the case, for one of the former would do 
the work of at least three of the latter, and it was on this 
basis only that any attempt in the way of comparison of 
cost should be made. fotor carriages could be em- 
ployed by municipal and county bodies in many different 
ways. 
adopted by city engineers, county surveyors, chiefs of 
lice, or fire brigades, or other civic officials whose 
uties so often required prompt attendance at some 
distant spot ? Motor water and dust-carts were already 
in use, but only to a limited extent; yet they performed 
their duties so admirably that considerable expansion in 
this direction might be mtly ariticipated, and with it 
the appearance of self-propelled street scavengers and 
other machines of special design for the public service. 








TRADE AND Personat.—The business of Messrs. Hugh 
Brothers, late Rundell’s, engineers and ship furnishers, 
gas and steam fitting warehouse, 53, 55, and 57, 2 
street, Poplar, London, E., has been sold to Messrs. John 
Scurr and Co., at the same aidtess.—Mr. Philip Dawson, 
M. Inst. E.E., is joining the firm of Messrs. Kincai 
Waller, and Manville, 29, Great George-Street, West- 
minster. The firm will be known by the title of Kin- 
caid, Waller, Manville, and Dawson. — Lieut.-Colonel 
Alfred 8. Jones, V.C., Assoc. M. Inst. C.E., has been 
appointed manager of all sewage works in the Aldershot 
district by the Secretary of State for War. «Colonel 
Jones’s work for the past seven years has included the 
restoration and management of the Camp Farm and its 
Sandhurst branch, a work of which an account appeared 
in our pages last year.—The Pulsometer Engineerin 
Company, Limited, inform us that they have appoin 
Mr. W. D. Shaw-Browne as manager of their Liverpool 
office. —We are informed by the Newton Electrical 
Works, Limited, Taunton, that they have purchased the 

and oil engine business lately carried on by Messrs. 
Allen and Barker in the same town. 


What better means of conveyance could be | bee 





MISCELLANEA. 

A PETROLEUM oil field has been discovered in Trinidad. 
The quantity is apparently large, and important develop- 
ments are anticipated. 

Last year 27,292 patents were granted in the United 
States out of 43,973 a, ut 19,147 patents ex- 
pired in the same period. 

Although the number of furnaces in blast in the 
United Kingdom is the same as nine months ago (346), 
there are 20 fewer furnaces in existence, 574; renewals 
thus do not keep pace with the dismantling process. 


A Washington cable says that it now appears that the 
Panama Canal Treaty cannot be signed before the 
autumn, as the Colombian Government must be ac- 
quainted by mail with the smallest details of the negotia- 
tions. 

The seventieth anniversary of the opening of the 
Leicester and Swannington Railway now eng atten- 
tion, and we have had sent to us the first time-table, which 
shows that the three trains per day each took 50 minutes 
for the 10 miles run, the single fare being 1s. 


The Board of Trade have recently confirmed the follow- 


ing a Railway Orders: 1. Orpington, Cudham, and | 8788S 


Yatfield Light ilway Order, 1902, authorising the 
construction of a light railway in the counties of Kent 
and Surrey from Orpington to Tatsfield. 2. Holmfield 
and Southowram Light Salwar Order, 1902, authorising 
the construction of a light railway in the West Riding of 
the County of York from Holmfield to Southowram. 


New tank locomotives for the Great Eastern Company’s 
suburban traffic are to have ten coupled wheels 54 in. in 
diameter, with three high-pressure cylinders working on 
three cranks, the cylinders being 184 in. in diameter by 
24 in. stroke, and it is expected that a speed of 30 miles 

r hour will be attained in half a minute from starting. 

he boiler will have a total heating surface of 2769 square 
feet, and a firegrate of 36 square feet. The total wheel- 
base will be 19 ft. 8 in.; the wing tank capacity, 2000 
gallons ; coal capacity, 35 tons; and the total weight in 
working order, 60 tons. 

Sir Christopher Furness, M.P., as chairman, announced 
at the annual meeting, on Saturday last, of Messrs. 
Furness, Withy, and Co., Limited, the marine engineers 
of the North-East Coast, that the directors had decided 
to increase the ordinary share capital by 500,000 ordinary 
shares, with the view of inducing workmen connected 
with the establishment to take shares ; and he offered to 
advance to them at the rate of 34 per cent. the amount 
they required to enable them to become shareholders. 
The dividend declared was 10 per cent., together with a 
bonus of 10 per cent. on the ordinary share capital. 


The Canadian arch, erected in Whitehall in connection 
with the decoration for the Coronation, was illuminated 
chiefly with Nernst lamps. All the prominent lines of 
the arch were covered wlth these lamps, each giving a 
very brilliant and dazzling white light of 160 to 180 
candle-power ; the total number of lamps exceeded 350. 
Each lamp did not consume more than 1 ampere on a 
200-volt circuit; thus the average power required per 
candle was about 1.5 watts. Comparing this with the 
normal energy that the most economical incandescent 
lamp requires, it will be obvious to everyone what great 
saving is obtained with the use of these Nernst lamps. 
The arch was further illuminated with 24 arc lamps, each 
of about 1000 candle power, and also by 750 small incan- 
descent lamps of about 5 candle-power, which were fitted 
on the lettering. The work was carried out by the Elec- 
trical Company, Limited, Charing Cross-road, London. 

A new destroyer, engined on the turbine principle, has 
been purchased from the Parsons Steam Turbine Com- 
pany, and will shortly be sent to Portsmouth for her 
trials, Meanwhile, arrangements are being made at Ports- 
mouth for collecting data with regard to the hogging and 
sagging stresses to which torpedo craft are subject, and 
about which a t deal was heard during the Cobra 
court-martial. The Wolf, torpedo-boat destroyer, has 
n sent from Devonport to Portsmouth for the purpose 
of the trials, and is placed at the disposal of the 
Destroyers’ Committee, which has been appointed to test 
the strains which would probably be felt under certain 
conditions at sea. In order that the Wolf may not be 
permanently damaged by the trials, she has been inter- 
nally shored up, but itis believed that this precaution 
will not materially affect the calculations. No. 4 Dock 
is being fitted up for the tests, and will be provided with 
a series of cradles. These are so arran, that when the 
vessel is hung up at the ends and the centre cradle is 
removed, the sagging stresses can be ascertained ; while 
when the centre cradle is replaced and the end supports 
are removed, similar data may be obtained as to the hog- 
ging stresses. Beyond the temporary internal shores, the 

olf has not been stiffened to meet the stresses which 


d., the tests will produce. 


The numbers of engineer officers short, as compared 
with the numbers voted for the year ending March 31, 
1903, are, according to the Secretary of the Admiralty, 
as follows: Fleet, staff, and chief engineers, 10; engi- 
neers and assistant engineers, 41. Engineers and assis- 
tant engineers are classed together in the authorised 
numbers, as a depend upon length of service. 
In the case of engine-room ratings, the shortage, as com- 
pared with the numbers voted, is as follows: Engine- 
room artificers, consisting of 55 fitters, 7 engine-smiths, 
57 boilermakers, and 12 coppersmiths, 131; stokers, 529. 
Although an addition of 529 stokers would make up the 
numbers authorised to be raised during the present year, 
there will still be a shortage in the stoker class. The 


increase of stokers asked for this year was limited to the 
increased numbers of the proper class which it wes 





believed could be raised in one year. One engineer is at 
present doing duty in lieu of a chief engineer, but there 
are no assistant engineers employed in heu of engineers. 
The regulation number of engine-room ratings mee 
for care and maintenance parties for vessels in the Fleet 
Reserve compares with the numbers actually borne, as 
follows: Battleships, 246 required, 271 borne ; first-class 
cruisers, 443 required, 374 borne; second-class cruisers, 
479 required, 457 borne ; third-class cruisers, 52 required, 
27 borne ; gun-vessels, 18 —, 37 borne ; destroyers, 
322 required, 299 borne. e totals for all classes of 
vessels are 1647 required, as compared with 1573 borne, 
or a shortage of 74. There are still nearly nine months 
of the financial year to expire, during which it is hoped 
that such deficiencies as exist may be materially reduced, 
if not altogether removed. 


Mr. George Thomas, of Manchester, Honorary Secretary 
for the North of England of the British Chamber of Com- 
merce at Constantinople, asks us to give the following list 
of agricultural implements exempted from customs duty 
on importation into Turkey for ten years, from August, 
1901, as makers in this country have not been otherwise 
made aware of the fact: Ploughs of every kind; machines 
for cutting and binding sheaves ; machines for mowing 
; machines on wheels drawn by animals, for collect- 
ing grass and grain ; rakes worked by animals ; ‘‘ cannon” 
machines drawn by animals, for turning, airing, and dry- 
ing hay ; {presses for making hay into bales; machines 
drawn by animal for spreading manure ; harrows of all 
kinds drawn by animals; hoeing machines drawn by 
animals; threshing machines worked by steam, by 
animal power, or water power ; “‘locomobile” (portable) 
engines for driving threshing machines; portable ma- 
chines worked by animal power for driving threshing ma- 
chines ; ploughs driven by steam; smooth and toothed 
rollers of every kind drawn by animals, for rolling ground 
and for breaking up clods; iron scarifiers drawn by 
animals for breaking up clods; iron ‘‘cultivators” drawn 
by animals ; sowing machines drawn by animals ; sifting 
machines for cleaning produce, waket by hand, animal 
power, steam, or water power ; sifting machines for sepa- 
rating seed grain, worked by hand, animal power, steam, 
or water power ; machines for granulating maize, worked 
by hand, avimal power, steam, or water power ; Beeting 
machines for granulating rice, worked by hand, animal, 
steam, or water wer; machines for cutting straw, 
worked by hand, animal power, steam, or water power ; 
machines for preparing fodder, worked by hand, animal 
power, steam, or water power ; machines for cutting beet, 
worked by hand or animal Ngo? ; machines (resembling 
ploughs) drawn by animals for collecting potatoes ; ‘‘ pul- 
veriser ” spraying machines used in the treatment of dis- 
ease, and centrifugal cream separators worked by hand, 
animal power, water power, or steam; churns of modern 
design, made of w or iron, worked by hand, animal 
power, water power, or steam. 








UNIVERSAL DouBLE-PLANING MACHINE; ADDENDUM. 
—In our last issue there was illustrated on e 48, and 
described on page 46, a universal double-planing machine 
invented by Dr. Jac. Lehmann, and constructed by 
Messrs. H. W. Ward and Co., of Birmingham. The 
patent is owned by the Actien Gesellschaft fiir Schmirgel 
und Maschinen-fabrikation Bockenheim-Frankfurt am 
Main, of which firm Dr. Lehmann is the manager. 


Exectric TRAMCAR ConnecTions.—Mr. E. A. C. 
Kochs, the engineer-in-charge of one of the tramway 
stations of the Sheffield Corporation, has sent us a copy 
of ‘‘diagram of connections of series-parallel controller 
and electric brake for two motors” for the use of motor- 
men, to enable them to obtain some clearer ideas of the 
somewhat complicated methods involved in the control of 
atramcar. This diagram is very clearly set out, and will 
enable ra one with a very elementary Lnsteiciige of elec- 
tricity to follow the subject. The price is 1s. 








JOURNEYS TO THE CONTINENT.—On Saturday last the 
Great Eastern Railway Company invited a number of 
guests for a trip on their new steamer Brussels, which is 
commencing to run from Harwich to Antwerp. ‘This 
is a very fine boat, measuring 285 ft. in length between 
gh meagre ny 34 ft. beam, and 16 ft. 6 in. depth, moulded. 

he has twin-screws, each driven by an engine of 1900 
horse-power. The leading feature of the Brussels, from 
the point of view of the nger, is that there are a 
large number of private cabins for two passengers. It is 
therefore possible to sleep comfortably all night and to 
rise in the morning refreshed for the journey on the other 
side. There are berths in small cabins for 160 passengers. 

run in connection with the Continental steamers 


from Live 1 Street, London, and from York and Man- 
chester. ere is also connection from Birmingham and 
from Derby. 





Go.p.—The resumption of mining operations in the 
Transvaal is beginning to tell upon the deliveries of — 
from South Africa. The receipts from that quarter in J une 
were 514,978/., as com: with nil in June, 1901, and 
610/. in June, 1900. The aggregate value of the receipts 
of South African gold in the first half of this year was 
2,420,3611., as com: with 249,0561. in the first half of 
1901, and 81,9567. in the first half of 1900. Australasia 
delivered gold to the United Kingdom to the value of 
2,882,712. in the first half of this year ; and British India 
to the value of 2,060,4277. South Africa has accordingly 

ned the second position among the sources of our 
gold Pry. In the first half of 1901 she only ranked 
seventh. The value of the gold received into the United 
er from all sources in the first half of this year was 
10,624,514/., as com with 12,135,767/. in the first half 
of 190i, and 12,706,842. in the first half of 1900. 
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38-FT. RADIAL DRILL. 


CONSTRUCTE G. 


BY MESSRS. 








WE illustrate on this page a neatly-arranged radial 
drilling machine ae a type now being put on 
the market by Messrs. G. F. Smith, Limited, of the 
Paragon Iron Works, Halifax. The machine has a 
base-plate, measuring 4 ft. by 2 ft. by 1 ft., and having 
planed | -grooves. On one end of this base-plate is 
cast the bracket for the belt cone, as shown. The 
steps of the latter are 24in. wide. The arm is arranged 
to rotate completely round its column, and can be 
raised or lowered on the latter through a distance of 
6 in. by means of a rack and pinion operated by the 
four-armed spider shown at the front of the arm. The 
extreme radius to which the drill spindle can be 
moved is 3 ft. from the centre of the column. The 
spindle is of steel, 1? in. in diameter, and is fitted 
with a three-change self-acting feed through a range 
of 6 in. The feed-rack is also of steel, and is machine- 
cut. A lever feed is also provided, enabling the 
spindle to be brought down rapidly to its work. The 
spindle is balanced so as to prevent breakage of drills. 
The thrust is taken on hardened cast-steel washers. 
In the lowest position of the arm the spindle stands 
20 in. above the table, and with the arm turned round 
clear of the table, and racked up into its highest 
peewer there is a height of 4 ft. 8 in. available 

tween the spindle and the floor line. 








INDUSTRIAL NOTES. 

Tuk eighth annual Abstract of Labour Statistics of 
the United Kingdom has just been issued. It has no 
special report by the Chief Commissioner of Labour, 
but it is crammed full of figures, extending over a 
variety of subjects pertaining to labour, and to some 
extent affecting the workers outside matters of employ- 
ment. The first series of tables deal with fluctuations 
in employment during the last fourteen years—1888 to 
1901 inclusive. In ra the returns are given month 
by month, with the mean for each year. In the first 
it is shown that the proportion of unemployed in the 
trade unions making returns was 4.9 per cent. in 1888, 
and 3.8 per cent. in 1901. The highest percentage 
was in 1893, when 7.5 per cent. was the mean for the 
year. The next highest were 6.3 and 6.9 per cent. 
pias ei in 1892 and 1894. The lowest was in 1889 
an 
per cent. in each year; the next lowest was in 1899, 
when it was 2.4 per cent. The other variations were 


from 2.9 per cent. in 1900 to 6.9 per cent. in 1894. | 
The average proportions were not very high during 
the fourteen years selected. 





1890 respectively, when the proportion was 2.1 | 
| given separately, and in some detail, and also tables 
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The next series of tables deal with certain groups of 
trades ; of these we need only refer to the engineering, 
shipbuilding, and metal trades. In these the highest 
proportions of unemployed were in 1893 and 1894, when 
they were 11.4 and 11.2 per cent. respectively. The 
lowest proportions of unemployed were in 1889, 1890, 
and 1899, 1900, when the percentages were 2.3, 2.2, 
2.4, and 2.6 per cent. respectively. In the other years 
the variations were from 3.8 per cent. in 1901 to 8.2 
per cent. in 1895; in 1892 it was 7.7 per cent. ; and 
in 1888 it was 6 per cent. In the years 1893 and 1894 
the averages in each of the months were very 
large, the lowest being 9.7 per cent., the highest 12.6 
per cent. Only in two instances was the proportion 
of unemployed less than 10 per cent. in the several 
months of the two years. 

Closely allied to fluctuations in employment is the 

work of the Labour Bureaux. The tables relating to 
these show that a fair proportion of applicants were 
offered work in each month of the several years included 
in the returns. It would appear that nearly one-half 
of the applicants found work by applying for it. The 
two essential qualifications are willingness to work and 
ability to work ; if these are present, work, it seems, 
is to be found in a great number of instances. Of 
| course, there is a proportion left unprovided for. The 
classes of applicants are various ; but labourers, porters, 
jand others of that class, preponderate in all .the 
| bureaux. 
| There are series of tables relating to production in 
| various large groups of industries, and to the exports 
|of British produce and manufactures ; these-n not 
| be dealt with here. The tables as to rates of wages 
and hours of labour are given in much detail; these 
|cannot be epitomised in any brief form to give their 
/essence. This is also the case with the tables giving 
|the maximum and minimum rates in the wages of the 
| boot. and shoe trades and the weekly pay of police 
constables. The changes in the rates of wages are 
| given for eight years—1894 to 1901 inclusive. In three 
years the net result was a decrease in wages; in five 
years an increase. On the whole, the advantage was 
largely in favour of the workpeople. It was the same 
| as regards the hours of labour ; there were many reduc- 
tions and but few increases. 

The wages of agricultural labourers and others are 





of prices. The tables relating to labour disputes are 
full of interest, but these have been dealt with in 
‘Industrial Notes” month by month. The methods 
of settlement are also given. The tables show a vast 





preponderance to have been settled by peaceful means 
—conciliation and arbitration, or by direct negotiation 
between the parties affected. The report is a valuable 
contribution to the statistics of labour. It is expan- 
sive in character, and full of minute details in certain 
cases. The new subjects included show that the 
Labour Department fully appreciates its duties and 
work, 





The report of the Ironfounders for the current 
month is not quite so favourable as regards employ- 
ment, but the Council of the Union think thas the 
increase on donation benefit was chiefly due to enforced 
holidays owing to the anticipated Coronation, rather 
than to any shrinkage of trade. Singularly enough, it 
it stated that the races in a notable industrial centre 
for the engineering and allied industries also contri- 
buted to an increase of out-of-work members on the 
| funds. In the detailed returns the aspects of trade seem 
| to have improved rather than to have declined, but not 
/to a great extent. In 97 places, with 12,940 members, 
| trade was from very good to dull, as compared with 97 
laces, with 12,338 members, in the month previous. 
n 30 places, with 5338 members, trade was from slack 
| to very bad; in the previous month this description 
| applied to 30 places, with 5929 members. The numbers 
ot branches are the same in both cases, but the numbers 
| affected favourably preponderate. The total number 

on the funds was 2911 ; last month, 2834— increase, 77. 
Of the total, 1273 were on donation benefit—increase, 
124; on sick benefit, 466—increase, 13; on super- 
annuation benefit, 1027—increase, 9; out of work and 
out of benefit, 141—decrease, 8 ; on dispute benefit, 4 
—decrease, 61. But the latter decrease was owing 
mainly to the transfer of those on strike at Lincoln from 
strike pay to donation benefit, which also is the main 
cause of the increase in the latter. The cost of benefits 
in the month was 947/. 13s. 6d., or about ls. 04d. per 
head per member. The cash balance was99,008/. 14s. 5d. 
-—increase in the month, 337/. 11s. 2d.; but it is less by 
over 6000/. than it was a year ago. The failure of the 
strike at Lincoln is attributed to the importation of 
‘* free labour ;” but the report takes comfort in the 
statement that the new men are altogether inferior as 
workmen to those who went on strike. This, however, 
is the view of the union ; the views of the employers 
on the subject are not given, perhaps because they are 
not known to the executive of the union. 





The report of the Carpenters and Joiners for July is 
more hopeful in tone, and in some respects quite jubi- 
lant. It is able to announce that the working rules 
for the adjustment of wages, hours of labour, and con- 
ditions of employment have been agreed to, so that no 
dispute will take place over them. At Edinburgh, 
Leith, and Bristol the employers’ notices for a reduc- 
tion in wages were submitted to arbitration, the award 
in each case — in favour of the workmen, so that 
no reduction will take place. At Warrington the 
notices for a reduction in wages were withdrawn at the 
last moment, so that no reduction takes place. At 
Alnwick, Northumberland, the men have gained an 
advance of ld. per hour. On the other hand, the 
strike at Bradford continues, it having entered into 
the second year of its course. Nevertheless, as a set- 
off to the gains, there are still disputes in nine towns, 
and at fifteen other places members are cautioned not 
to accept work without consulting the branch officers. 
In some of the latter only one or two firms are 
involved. In most cases the dispute is over a pro- 
posed reduction in wages. The total membership of 
the society is now 68,451; of these, 1677 were on 
donation benefit, 1292 on sick benefit, and 1174 on 
superannuation allowance of 7s. or 8s. per week. The 
report contains some information respecting the posi- 
tion of labour in South Africa. The strike at Durban 
has been settled, the men gaining an advance of 1s. 
per day after being five weilke out ; the wages now are 
15s. per day. Carpenters and joiners are cautioned 
against migrating to the Cape and the Transvaal, as 
the labour market is, it is alleged, overstocked. Of 
course the men want the demand to exceed the supply, 
so that wages shall advance; employers want the 
supply to exceed the demand, so that wages shall 
decline, or at least shall not further advance. This is 
the true state of the case: both regard the matter 
from a personal standpoint. 





The London Trades and Labour Gazette contains a 
ood deal of information on current topics pertaining to 
ei both from the trade union and socialistic points 
of view. It notes that the Durham miners refuse to 
be represented at the next Trades Union Congress, but 
the Association intends to run another Labour candidate 
for one of the Durham constituencies. It reports the 
attempt to organise three sections in the House of 
Commons into one group to act together on all labour 
questions. But it notes that the trade union element 
and the socialist element in the constituencies will be 
in probable antagonism, each having a different stand- 
point on labour in its relation to capital. It appears 
that the Austrian delegates at the recent Textile 
| Workers’ Congress at Zurich thought that an agita- 
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tion for the Saturday half-holiday, as in England, 
would be fruitless, as the workers had no control over 
the hours of labour in Austria. It appears that a 
master builder at Taunton applied himself to the task | 
of trying to solve the question of the number of bricks | 
to be laid in one day. He selected his own time, his 

own labourer, and his own buildings. In seven hours | 
he laid 1000 bricks, and seems to have satisfied himself | 
that the task was a heavy one at that. The brick- 

layers of Glasgow have secured the advance of $d. per 

hour, which they had to give up about a year ago. 

This indicates more briskness in the building trades. 

Strikes in the building trades at Hamburg, Altona, | 
Harburg, and Wandsbeck are announced ; the reason | 
alleged is the refusal of the employers to carry out an 
undertaking, agreed to in 1900, to advance the wages 
4d. per hour. Over 1300 men, it is reported, are under 
notice at the States Small Arms Factory at St. Etienne. 
There isa strike of bricklayers at Kiel and other places 
for an increase in wages and a reduction in working 
hours. The Triennial Congress of Trade Unions at 
Stuttgart seems to have been quite a success in the 
extent of its representation. 





The ‘* Durham Miners’ Circular” for the current 
month gives the history and legal position of the 
check-weighman, an important personage under the 
Miners’ Regulation Acts, as upon him devolves the 
duty of seeing that the miner below ground is paid 
justly for the coal sent to the surface. It appears 
that so long ago as 1887 the council was asked to 
give information on the subject, the occasion being 
when Mr. Henderson was indicted, on the result of the 
Felling stoppage, for a breach of the Mines Act, 1887. 
The first Act which at all provided for check-weighing 
was that of 1860. A strike on the subject took place at 
the ‘‘ Love’s Collieries” in 1863, when the system of 
confiscation was such that a tub, if below the level 
when it arrived at the bank top, was forfeited, being, 
it is said, in the men’s language, ‘‘ another tub for Job 
Love.” The real institution of a just system of check- 
weighing was by the Act of 1872, the provisions in 
which formed the basis of all subsequent enactments 
on the subject. Mr. John Wilson, M.P., who writes 
the story, tells how the check-weighmen were in many 
instances persecuted by mine-owners for doing their 
duty ; they were under the spy system, watched in 


ments, and prices were said to be unremunerative in 
most branches, whilst raw material continued dear. 
Marked bars were unchanged in price, with extras for | 
special brands. But it is said that there is a lessened 
yee for best qualities, owing to the increased use 
of steel for shipbuilding, bridge construction, and 
railway work. Sisiers of unmarked bars complain 
most, both as to demand and prices. There has n 
an improved demand for corrugated galvanised iron ; | 
but tube strip is less in demand. Steel has been in | 

ood request, and list rates have been well maintained. | 
Titec rates were unchanged, and the supply was | 
limited. The position of the engineering and allied | 
industries remains about the same in most branches. | 


| There has been no indication of a serious decline ; | 


indeed, the moulding branch has improved, only four 
union members of all classes being reported to ‘a un- 
employed. The hardware industries continue much 
the same in all branches. 


The position of the engineering and allied industries 
in Lancashire has continued to improve. The returns 
of trade unions show a decrease in the number of 
unemployed. Machine toolmakers are in receipt 
of a fair number of inquiries and the principal 
firms are better engaged than they were a short 
time ago. The textile machine industry, so long in a 
depressed condition, is improving; some of the chief 
firms report more inquiries. Boilermakers continue to 
be well employed, and the general branches of engi- 
neering are fairly well off for work. Electrical engi- 
neers, hydraulic engineers, and locomotive builders 
are well supplied with orders for some time ahead. 
But ironfounders are still very slack, a large number 
of unemployed being reported. The iron trades seem 
to have improved, a good deal of buying having been 
going on during the past week, both of raw and 

nished material. Finished bar-makers have advanced 
their basis rates. The steel trade is fairly active, a 
strong tone being maintained. On the whole, the out- | 
look is encouraging in most branches of the iron and 
steel trades, both in the productive and manufacturing 
departments. 





| 
| 





Mr. Thomas Burt, M.P., has found it necessary to 
explain the action of the Durham and Northumberland 
miners’ representatives in the House of Commons in | 





their private life, as a means of getting rid of them by 
‘* dismissal for trivial offences.” Happily this system 
has nearly died out. The Act is recognised as right- 
ful and just, and its provisions are honestly, in most | 
cases, carried out. Mr. Wilson shows how prominent | 
men connected with the mining industry upheld the | 
miners’ views as to the independent position of the 
check-weighman in the discharge of his official duties. 
These bits of history are useful, as showing the growth 
of legislative regulation, often obstructed at first, 
then allowed, afterwards welcomed as the means of 
insuring justice between man and man, and as between 
employers and employed in their collective relations 
towards each other in labour questions. 





The Home Secretary, on the part of the Govern- 
ment, has introduced a Bill for the better regulation 
of the employment of children of school age out of 
school hours. The measure is understood to be 
founded upon the report of the Committee which sat 
last year, representing the Board of Education, the 
Home Office, and the Board of Trade. It is estimated 
that over 50,000 children are being worked more than 
20 hours per week after or before school-hours. Many 
are worked 30, 40, and some even 50 hours in the week, 
so that it has become an evil to be dealt with. The 
estimate is a low one. In London alone there are 
thousands of such children worked long hours, not 
only with the knowledge and consent, but at the 
instigation of their parents. It is high time that 
the State interfered. The men want a State law 
limiting men’s hours to 48 per week, and yet some 
of these very men allow their children to work half, 
and more than half, of such hours, in addition to their 
school hours. There is a limit as regards children 
employed in factories and workshops, but not other- 
wise. The Bill is not intended to interfere with ordi- 
nary household duties, but with those engaged in 
street trading, selling newspapers and various articles, 
supplying milk in the morning and evening, and ina 
variety of other occupations. If children are to be 
educated up to the level of American children, or of 
those in Germany, Switzerland, Belgium, and France, it 
is essential to regulate their employment. Technical 
education is next to impossible unless there is a sound 
basis of elementary instruction upon which to engraft 
it. It is the educated workman who will take the 


lead in the future; therefore all must have a chance. 
Equality of opportunity to earn an honest livelihood 
is the starting point; the ambition to succeed will 
grow as the value of such education is realised. 


The pane. of the iron and steel trades in the 
Wolverhampton district at the close of last week was 
far from satisfactory. The demand for finished iron 


1887, when the Mines’ Bill was before the House. 
They spoke and voted in favour of reducing the hours 
of boy-labour ; but that, he says, is a very different 
thing to voting for an eight-hours’ day for men from 
bank to bank. Of course it is. But he intimates that | 
possibly a solution of the question may be found in | 
substituting 48 hours per week for an eight-hours’ 
day. On this basis, perhaps, an agreement might be 
come to between mineowners and miners, whereby | 
legislation respecting the working hours of men might 
be avoided. Those two counties do not need legisla- 
tion, and the miners of Scotland are now in nearly the 
same position. 

The Cleveland mineowners on Thursday in last 
week conceded an advance in wages of 24 per cent. for 
the remainder of the current year. This is a sign of 
—— trade. 

The colliery workmen at Plymouth and Cyfartha | 
collieries, 4000 of whom were on strike for ten days 
against the non-union men and those in arrears with con- 
tributions, resolved to lend money to those not in the 
union to pay up, and to return to work, thereby ending 
the dispute. 

The strike of 250 miners at the New Agecroft Col- 
liery, Pendlebury, Lancashire, continues. The men | 
have been out over eleven weeks, and there is as yet | 
no prospects of a settlement. 





A great strike of some 10,000 men took place at 
Chicago last week for higher wages. The men are de- 
scribed as ‘‘ handlers” in connection with railway 
traffic. Itis said that twenty-four railways are at a 
standstill as regards goods traffic, and the passenger 
hands are to be called out if the companies refuse con- 
cessions. 





The London Trades Council have decided to watch 
over the interests of labour in connection with any 
i pen legislation respecting the Port of London. 

t is contended that the working classes should be 
represented on any created board of control. 





The Stepney Borough Council has refused, by 22 | 
votes to 17, to change their bye-laws in order to make | 
it imperative on the part of contractors to pay trade | 
union rates of wages to the workmen employed upon 


the Council’s work under contract. 





The death of Mr. Henry Slatter, J.P., for many 
years the eral secre of the Provincial Typo- 
graphical Association, removes from the trade union 
world one of the old unionists, for many years an 
active member of the Trades Union Congress and of one 
of the earlier Parliamentary Committees. His work 





was mostly limited to immediate or current require- 





as a magistrate in Manchester was highly eulogised. 


| kept clean and 


| REPORT OF THE COMMITTEE ON NAVAL 
BOILERS. 


(Concluded from page 56.) 
26. Durie the course of their investigations, the Com- 
mittee have had the following types of water-tube boilers 
under consideration :— 


Belleville. Thornycroft (small-tube). 
Niclausse. Thornycroft-Marshall. 
Babcock and Wilcox. Yarrow (small-tube). 
Stirling. Yarrow (1? in. tubes). 
Diirr. Blechynden. 
Parker. Normand. 
Braby’s Generator. Lagrafel-D’Allest. 
Weir. Guilleaume. 
Accessible. Merryweather. 
Myabara. Montupet. 
Vickers and Adamson. Allan. 
Lyall. Du Temple. 

oble and Irving. Schichau. 
Bannister. Schulz. 
Hohenstein. Okes-Serve. 
Janson (American). Dixon and Scott. 
White-Foster. Reed. 
Thornycroft-Schulz. Schutte. 


27. Several of the above are small-tube boilers which 
are in use in small vessels of H.M. Navy, but, in the 
opinion of the Committee, they are unsuitable for vessels 
above the size of third-class cruisers. The following are, 
as already stated, those considered to be most worthy of 
attention as regards suitability for use in large vessels :— 


Niclausse. Diirr. 
Babcock and Wilcox. Yarrow large-tube. 


In addition to these four types, the Committee have 
had the following four under special consideration as 
being possibly suitable for large vessels : 


Weir Thornycroft-Marshall. 
Stirling Thornycroft-Schulz. 


It is not recommended that a trial of either of these 
should be carried out at present, but the Committee 
suggest that their development for marine purposes should 
be carefully watched. 

28. The trials mentioned in Pa: ph 4 of the Letter of 
Reference, between the Hyacinth and a cruiser with 
| cylindrical boilers, the Minerva, have been completed, 
'and the full report on these was forwarded to their 
Lordships on November 27, 1901. ‘ 

29. During the trials of the Minerva, the Committee 
recommended that retarders should be fitted in the boiler 
tubes, and it was found by trial that the efficiency of the 
boilers was considerably increased by their use. The 
Committee understand that the boilers of other ships in 
His Majesty’s Navy have been fitted with similar re- 
tarders, and they think it right to state that retarders 
will be found in many cases to render existing cylindrical 
| boilers more efficient and economical than they are at 
present. ‘ : 

30. From the evidence before the Committee, it appears 
| that no type of water-tube boiler at present in use 1s, on 

general service, as economical as the cylindrical boiler ; 
‘also, that a large percentage of the coal used is expended 
for auxiliary purposes in harbour. Until a thoroughly 
satisfactory type of water-tube boiler is obtained, the 
| Committee therefore recommend that in large cruisers 
and pane cylindrical boilers of sufficient power to 
| work the auxiliary machinery, and to drive the ship at her 
ordinary cruising speed, should be fitted ; the steam pres- 
sure should be the same for the water-tube and cylin- 
drical boilers, and may conveniently be 210 lb. per square 
| inch, so as to give 200 lb. at the engines. By this means, 
considerable saving in coal will be effected, with a corre- 
sponding increase in the radius of action and general use- 
fulness of the vessel. The water-tube boilers could be 
rfectly efficient, as they need only be 
used for driving the shipat high speeds, when economy of 
coal relatively is not so important. The cylindrical boilers 
should be fitted with retarders in the tubes, and with 
special means for circulating the water while raising 


steam. 

31. Referring to Paragraph 6 of the Letter of Refer- 
ence, in which “‘it was desired that, at a suitable time, 
an investigation into the causes of the high coal expendi- 
ture and machinery defects of the Europa shall be con- 
ducted under the direction of the Committee, and that 
she shall afterwards be put through such trials as the 
— n : ad — nenaaais stander! 
on the Europa during her passage from Plymouth 
to Portsmouth, and afterwards a short trial was carried 
out under their direction. The Committee attended on 
board the ship at various times when the machinery was 
being opened out for inspection, and noted the condition 
of various parts; evidence was received from the 
captain and three engineer officers who were on board the 


Europa during her voyage to Australia and back.* d 
A Special Committee, subsequently hapa by their 
Lordships to investigate the causes of the large coal con- 


sumption and the defects of the machinery and boilers 
of the Europa, has issued a report. | 

The machinery and boilers of this vessel have been so 
extensively refitted that, for trial purposes, they should 

in as es ——— mt Pe ve in agp 
The results of tri ould not, therefore, er a 
material extent from those usually obtained on the trials 
of the latest new ships fitted with Belleville boilers. ' 

In these circumstances, it is considered that no usefu 


* This evidence is given in pages 1 to 50 of the ‘‘ Mi- 
nutes of Evidence taken before the Committee Ap inted 
by the Lords Commissioners of the Admiralty on Water- 

ube Boilers.” 
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purpose would be served by any further trials of the 
a by this Committee. 

32. From the information which has been brought to 
the notice of the Committee, it appears that water-tube 
boilers are being very little used in large ships belonging 
to the mercantile marine, and that their use in such shi 
is increasing very slowly. In the British mercantile 
marine the only type of water-tube boiler installed in 
ocean-going vessels is the Babcock and Wilcox, in some 
ships of the Wilson and the Petersen-Tate lines, and in 
three ships of the Allan Line; in these last, however, only 
one water-tube boiler is fitted in each vessel, to assist the 
original cylindrical boilers. In the United States mer- 
cantile marine, Babcock and Wilcox boilers are used to a 
small extent, principally in the ships plying on the Great 
Lakes ; Niclausse boilers are being installed in two very 
large ships of 15,000 horse-power. In France, Belleville 
alles have been working in vessels of the Messageries 
Maritimes Cie. for many years. The Compagnie Générale 
Transatlantique have fitted two small vessels, one with 
Belleville and one with Niclausse boilers, in order to obtain 
comparative trials. 

33. In the German Navy the Diirr boiler has been 
adopted for all large cruisers, while a combination of cylin- 
drical and small-tube types is retained for battleships, and 
small-tube boilers only are fitted in the smaller cruisers. 
In the Dutch, Austrian, and Swedish Navies the Yarrow 
boiler is very largely in use. In the French Navy, the 
authorities seem to be undecided at present as to what 
boiler to adopt ; it is understood that they have recently 
ordered two battleships, but have not decided on the 
boiler to be fitted. In the recent large cruisers ordered, 
the French seem to have chosen a different type of boiler 
for each ship, probably to obtain a trial of. each kind. 
The Italian Navy have ordered a Niclausse installation 
for one of their new ships. In the American Navy, many 
Babcock and Wilcox boilers are in use, although recently 
Niclausse boilers have been ordered for four of the largest 


ships. 

ri The Committee desire to record their indebtedness 
to Messrs. Thomas Wilson, Sons, and Co., and more 
especially to Mr. Hide, the superintending engineer of 
that company, for the facilities offered to the Committee 
of inspecting the boilers of the s.s. Martello continuously, 
and for the full information furnished on the subject of 
water-tube boilers in ships of the Wilson Line; also to 
Messrs. Johnson and Sergent, the superintending engi- 
neers of the Allan Line, for the facilities offered to the 
Committee of inspecting the boilers of the Numidian and 
Buenos Ayrean; and to Mr. Alexander Gray, of New- 
castle, for facilities in inspecting the boilers of the 
Turret Cape ; and to all these gentlemen for information 
given concerning the working of the water-tube boilers in 
these vessels. 

They also panne their special indebtedness to 
Mr. C. J. Wilson, F.C.S., who has given personal atten- 
tion to the analyses of coal and flue gases for every trial 
made under their direction. 

The Committee have received valuable assistance from 
Captain Coerper, of the Imperial German Navy, the 
German Naval Attaché, and Commander the Chevalier 
de Schwarz, of the I. and R. Austrian Navy, the Austrian 
Naval Attaché; also from Mr. W. H. Martin, of the 
Marine Engine Works, Flushing ; from Mr. G. Lendecke, 
of the Stabilimento Tecnico, Trieste; and from Mr. 
— a chief engineer of the I. and R. Austrian 
Navy. 

They also desire to acknowledge the courtesy extended 
to them by the Admiralties of France, Germany, Russia, 
and Austria, and by the naval commanders-in-chief and 
other officers at the various foreign ports visited, in 
affording them facilities for the inspection of boiler in- 
stallations in various ships. 

(Signed) Compton DomvILE. 
Admiral and Chairman. 
Jas. BAIN. 
JouN INGLIS. 
Arex. B. W. KeEnNeby. 
J. T. Minton. 


MEB ; Jos. A. SMITH. 
M. E. Brownine . . 
Wm. H. Woop } Joint Secretaries, 
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I agree with the foregoing report, except avhere 
modified by the following opinions : 

, Par. 6.—Burst Tube in “ Hyacinth.” 

This was certainly due to defective circulation, but the 
defect involves so seriously the question of safety with 
this type of boiler, that it appears desirable to supple- 
ment the explanation given at pages 21 and 22, Hyacinth, 
Minerva, and Saxonia report. 

The appearance of the defective generator element 
when cut up longitudinally did not indicate that it had 
been short of water, either when the burst occurred or 
at any previous time, but did indicate that the tubes 
below the normal water-level had not been overheated to 
an extent which left any appearance of it. The slight 
lime-wash on those tubes was intact, and they were free 
from any trace of oxidation. The appearance of the tubes 
above above the normal water-level, however, clearly | 
indicated that the circulation of mixed steam and water | 

been insufficient to prevent them getting red-hot. 

In my opinion, the explanation of this insufficient cir- 
culation is, that the element in question was in the wing, 
and therefore furthest away from the uptake, with one 
side of it shielded by the casing, and that the water stood 
comparatively quiescent at the normal level in that ele- 
ment, while the circulation was probably much more 
energetic in those nearer the middle of the firegrate. 

Similar bursts have in other ships, and are 
certain to occur more often as the boilers become older, 





and the tubes above the water level thinner from internal 

wasting. The Hyacinth’s boilers had done very little 

work, and could not in any sense be considered old. 
Choking of ‘‘ Minerva’s” Ferrules. S 

Messrs. Delauna eville and Co., in their communi- 
cation dated March 9, 1902, say in reference to the endur- 
ance trial of Minerva: ‘‘These retarders are probabl 
not unconnected with the choking of the ferrules wit 
which the back ends of the Minerva’s tubes are fitted.” 

They also, further on, draw attention to the following 
ae in the Committee’s Report : : 

_ ‘The openings in the ferrules were found, on examina- 
tion at Gibraltar, to be choked up across half or three- 
quarters of their area by a thick hard brown slag, which 
also coated the surface of the tube-plates, and which was 
not removed until access was gained, after cooling, to 
the combustion chambers.” 

They further add : 

‘* This circumstance shortened the duration of the trial, 
although the Minerva had 39 tons of coal in her bunkers.” 

These are points of such importance as affecting the 
use of cylindrical boilers in H.M. Navy that further 
explanation is desirable. 

aving examined one of the back tube-plates at 
Gibraltar before it was cleaned, I am of opinion that 
the accumulation of slag resulted from the - parts 
of the ferrules ming overheated, and the fine 
— of scoria carried by the draught becomin 

urned on to them, ultimately forming a smooth vitrifi 

coating all over the plate, with small elliptic apertures at 
each tube end. 

This was a serious state of affairs, and it effectually 
brought the trial to a conclusion. It is, however, entirely 
at variance with experience in cylindrical boilers of mer- 
chant steamers using forced draught. 

The Minerva had only been under weigh for about 
152 hours, and the average rate of combustion was only 
22.36 Ibs. per square foot per hour. 

Many hundreds of steamers are making voyages to all 
arts of the world with closed ash-pit forced draught, 
eated air, and higher rates of combustion than this. In 

those ships no ferrules of any kind are fitted, and retarders 
are invariably used. Coating of the tube plates with slag 
is unknown, and ‘‘ bird-nesting,” which is quite a different 
thing, only occurs if the tubes are leaking, from the tube 
plates being greasy or dirty on the water side: a condition 
of affairs which is not permitted, because it affects 
seriously the earning power of the ship. The tubes are 
24 in. in external diameter, and are in some cases pitched 
as close as 3§ in. centres, both vertically and horizontally. 
The tube-plates are also in very many cases thicker than 
those in the Minerva, being for working pressures of 
200 Ibs. and upwards. 

The retarders had, in my opinion, no connection with 
the choking of the ferrules in the Minerva, but these 
caused the formation of the coating of slag referred to. 

Pars. 7 and 12 (ce). 

Serious defects, not only in the casings, but also in the 
structural parts of the Europa’s boilers were apparent on 
that ship’s return from Australia, September, 1900 (see 
Minutes of Evidence, pages 39-40). Admitting the 
correctness of the statement that the burning of the 
casings may be reduced to a minimum by skilful stoking, 
that does not afford much cause for satisfaction, as the 
minimum appears likely to prove formidable, and as it is 
improbable that in time of war the stoking will be as good 
as it is now. Experience of firemen in the merchant 
service leads me to the conclusion that, if men have to be 
drawn from that source, they will prove much less skilful 
than trained Navy stokers. These considerations point 
to the desirability of adopting for warships a type of boiler 
which is not readily daanget by unskilful working. 

Damage to the framing of a water-tube boiler may be 
avoided 2 arranging it so that even with considerable 
wear and tear of the brickwork it remains protected. 
Upkeep on the casings may be reduced by an increase in 
the bie of brickwork, and non-conducting material, by 
using thicker plating, and in some cases by leading the 
air on its way to the ashpits through the space formed 
between an inner and an outer casing. 


Par, 13 (a). 

While agreeing with the desirability of increase of 
stroke and reduction of revolutions where considerations 
of weight and space permit, I desire to add that the 
running on full-power trial of engines designed in accord- 
ance with recent Admiralty practice, developing 30,000 
indicated horse-power collective, with a stroke of 4 ft., 
and at 125 revolutions per minute, was entirely satis- 


factory. 
Par. 13 (b). Condensers. 

I agree, but desire to add :— : 

The objections to fitting two main condensers in each 
engine-room are these :— : 

nereased weight in centrifugal pumps, pi connec- 

tions, and circulating water carried, due to the necessity 
for fitting two main centrifugal pumps (each with an 
engine) in each engine-room, to ensure equal delivery to 
both condensers. ; 

Increased weight, due to the large eduction stop valves 
on the low-pressure cylinders with the connecting eduction 


ipes. 
¥ The risks of mistakes being made, in working the valves 


| for the pumps and those between the condensers and the 


engines. 
. The ments in favour of the Fe eg are : 

That if one half is leaking and the other half tight, the 
engines may be worked up to half power while the 
defective condenser is under repair. : 

That in action, if one half condenser or its connections 
is damaged in each engine-room, the ship can still steam 
at half power, 

In considering this last argument, the fact that the 





additional connections necessitated by double condensers 
add to the risk of disablement should be kept in view. 

In the latest cruisers with inward-t propellers 
and the working platforms in the middle line, it is im- 
possible to find space for one i condenser between the 
engines and the ship’s side. here, however, the ma- 
chinery is arranged for outward turning, with the two 
L.P. engines together aft, the condenser would, as in 
former designs, be placed aft also. 

As evidence that, apart from arguments based on purely 
Service requirements, very large single condensers give 
satisfactory results, where the details of construction are 
in accordance with Merchant Service practice, mail 
steamers on the Atlantic may be instanced, of about 
35,000 indicated horse-power collective, which have only 
one main condenser in each engine-room. It is submitted 
that the balance of ———- might be found on the side 
of ~— condensers, with their simpler connections, and 
with thicker tubes, tube plates and ferrules, and deeper 


packing. : : : 
Considering that one of the most serious difficulties in 


connection with condenser leakage is perforation of the 
tubes, it is submitted that this subject is one upon which 
the assistance of chemical and metallurgical experts of 
eminence might with advantage be sought. . 


Par. 13 (ec). Jackets. 

T agree, but desire to add :— 

Separate liners should in all cases be fitted on engines 
above the size of those in destroyers, even where jacket- 
ing is not — The draining of the jackets should 
be done by a reliable type of trap, and not by hand ; also 
the steam supply to the jackets should be regulated by 
separate reducing valves of suitable type. 

Par, 13 (d). Pwmps. 

T agree, but have to add that the saving of about 10 tons 
in weight is upon the following basis : 

Two single-acting lever air-pumps on each set of main 
engines, 30 in. in diameter by 13 in. stroke, replaced by a 
pair of single-acting independent pumps in each engine 
room, the diameter being 33 in., the stroke 21 in., and the 
speed at full power—25 double strokes per minute. 


Par. 13(e). Arrangement of Feed Pumps. 

Tagree, but have the following additional recommenda- 
tions to make: 

he pumps should be of the vertical direct-acting (not 
dealee ¢ , with packed water piston, and blow-over 
steam valve, and the following points of design should 
have attention : 

The pump barrel should be gun-metal, with a liner so 
arranged that a replace one can be readily put in at sea 
without serious dismantling of connections. These re- 
newable liners should be cast of a special alloy of gun- 
metal which will wear well with the packing of the water 
piston. That piston should be fitted to the pump-rod 
with a taper and nut below. The pump-rod should be 
hard rolled bronze, and it should be coupled to a steel 
steam piston-rod. Bronze rods have been found to break 
in the steam cylinder, at the bottom of the thread of the 

iston nut, and steel rods have failed in the pump barrel 
rom corrosion. 

Where valve levers having sliding surfaces in the 
crosshead are used, the sliding ends should be rectangular, 
and fitted with adjustable gun-metal slips and oil cups; 
otherwise, with a heavy steam pressure on the slide of the 
shuttle-valve, it has been found that the lever sliding 
surfaces seize. 

Saving of weight over and above that referred to in 
Par. (d) of Report would result from dispensing with the 
hotwell tanks, feed-tanks, and grease filter-tanks as at 
ragow arranged. The independent air-pumps might 
ift the a — on ; the page yr : » 2 
upper part of the grease filter-tank, which might, if de- 
ime fe built into the ship, and which should have suffi- 
cient capacity, independent of the filter proper, to admit 
of sudden increase of water delivered due to increase of 
8 of ship. The filtered water would gravitate from 
the level of the top of the filter proper direct to the float 
control tank, which should have the float balanced by a 
spring or weighted lever, and which should be sisal at 
such a level that the water will gravitate from it into the 
suction chests of the feed-pum 

The auxiliary feed-pumps should have their steam con 
nections also pibsrred « for working under float control. 


Par. 13 Steam Pipes. 

I agree, and recommend further that where flanges are 
not scraped and faced, corrugated-metal jointing washers 
should be used. 

With further reference to the latter part of Section 6 
of paragraph 3 of the Letter of Reference, I desire to add 


the following : 
1. Standardisation. 

Submitted, that the main and auxiliary machinery, and 
the connections, in ships of the same for which 
contracts are placed within periods the duration of which 
may be hereinafter determined, should be identical. i 
would admit of interchange of spare parts, and would 
render it easier to train the engine-room and stokehold 
—— : Z ; 

ith advance in machinery design, it would be necessary 
to avoid adhering for too long a period to one standard. 


2. Type of Propelling Machinery. 

Submitted, that the four-crank engine with ee 
expansion, as now adopted in the Tervice, is pref 
to the three-crank three-stage type, because it not only 
admits of more perfect balancing, but also k down 
the weight of the low-pressure pistons. It is er sub- 
mitted that to admit of accurate data being obtained of 
the steam consumption of four-stage ex engines at 


pansion 
cruising ers, it is desirable to fit a ship with four- 
crank Talenned engines of that type. 


ee 
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3. Cylinder Liners, &c. 

Submitted, that whereas in the merchant service the 
initial pressures up to 215 Ib., and piston speeds of 900 ft. 
per minute, high-pressure cylinder liners of hard close- 
grained cast iron are found quite satisfactory, if a suitable 
type of cast-iron packing be adopted, I consider that 
steel high-pressure liners, as reverted to in H.M. ships, 
are open to objection: first, because there are few firms 
which can produce them sound, the price being therefore 
high, and there being also delays in delivery ; second, 
because they necessitate the use of bronze packings, which 
may wear rapidly; and third, because they introduce 
some difficulties in construction from the difference in the 
coefficient of expansion due to heat between steel and 
cast iron. It is submitted that the brands, and the de- 
finite proportions of those brands, of cast iron to be used 
for all wearing parts, such as cylinder liners, slide valves, 
valve faces, &c., exposed to steam should be specified. 


4. Design of Cylinders and Steam-Distribution Valves. 

Submitted, that this, as carried out by first-class makers 
for H.M. ships, leaves little room for improvement. 
Piston valves, however, are open to objection for the 
following reasons : 

If fitted with packing rings which are free to expand, 
the lanterns may me worn for the travel in use at low 
cruising powers, with the result that when the travel is 
increased by linking out for full power, the packing rin; 
may catch, involving risk of accident. In mercantile 
practice this has led to the almost universal abandonment 
of packings which are free to expand while under steam. 
The type of ring generally in use can be made larger by 
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putting in slips at the partings, the combination forming 
a block piston, which is not reasonably steam tight. 

The port clearance space with piston valves is exces- 
sive, and the amount of wire-drawing due to passing 
steam through the lantern ports is considerable. 

The cylinders and casings, with double piston valves 
especially, are complicated, and therefore objectionable 
from the point of view ot obtaining sound castings. 

For high-pressure and eee cylinders, the 
type of valve which is being fitted to the high-pressure 
cylinders of the Medea and Medusa has been found to 
give excellent results in ships of the Dutch Navy and in 
merchant steamers. It has the further advantages over a 
piston valve that the travel for a given opening is less ; 
and that in the event of accumulation of water in the 
cylinder, the valve and saddle will blow off the face, and 
go back to place under the action of the saddle springs, 
thus forming an escape valve of large area. 

For ye agen cylinders. double or treble - ported 
valves, with relieving rings having efficient packing, and 


& separate pipe connection to the condenser, are satisfac- | 


For heavy slide-valves of fast-running engines, 
roved more effi- 
type. 

5. Pistons and Packing Rings. 

Submitted that cast-steel pistons as in general use in 
H.M. ships are satisfactory. The following points of 
oe aré based on extended experience : 

The taper of the piston-rod cone fitting to the piston 
should not be less than 4 in. per foot on the diameter, and 
the rod shculd have a collar on it bearing when the cone 
is thoroughly home. The piston-rod nuts for a mild- 
steel rod should be forged from selected scrap iron. This 
practice should be carried out in the case of all large steel 
bolts, the reason being that there is less risk of the threads 
biting than if both are of mild steel. 


tory. 
steam-driven assistant cylinders have 
cient than balance cylinders of the usu 





The bearing surface of the cast-iron junk ring on the 


cylinder wall should be as deep as practicable. is ring 
should be so designed that with the greater expansion of 
the steel piston there is no liability to split. e steel 


flange of the piston should be kept ;-in. clear of the cast- 
iron cylinder wall. __ : ; 

.The cast-iron packing rings should be comparatively 
narrow in bearing surface against the cylinder wall. They 
should have vertical springs to press them against the 
piston flange, and junk ring face, and radial springs to 
set them out. I 
plates, which are readily adjustable. 

Instead of junk-ring collar studs, with gun-metal nuts 
and a wrought guard ring, as fitted in the Service, the 
| general practice in the mercantile marine is to use turned 
| steel pins, tapped into gun-metal bushes which are screwed 
| into the cast-steel piston. These pins have square heads 
bearing on faced soft brass washers: each pin is marked 
, to place, and they are screwed down with a box spanner 
| ed along wrench. This, it is submitted, is a more reliable 

arrangement than that used in the Service. The exact 

description of cast iron for junk rings and — 

which will wear well with a given mixture of metal in the 
_ cylinder liner is a point of great iniportance. 


6. Piston-Rod and Valve-Spindle Packings. 
_ For piston-rods it is submitted that a suitable design of 
metallic packing should be exclusively adopted, and that 
|for the same diameters of rods and steam pressures the 
packing and springs for it should, in future work, be 
| standardised throughout the Service. 
| Also, that for valve spindles a standard make of fibrous 
| semi-metallic packing should be adopted. 
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They should also be fitted with strong tie- | 8° 


| 10. Valve Gear. 
Submitted, that adjustable link motion, with double 
late links, according to the best design in H.M. ships, 
ent little room for improvement, but advantage would 
| result in some cases from running the lower halves of the 
/eccentric straps in troughs containing a mixture of oil 
| and fresh water. Mig ; 
It is further submitted that it is desirable to watch de- 
velopments in connection with a Pe of modified valve 
r (Patent No. 3761 of 1901), which is being introduced 
into locomotive work, with a view to ascertaining whether 
the adoption of it in warship machinery offers any 


advantages. 
— ll. Crankshafts. 


Submitted, that in second-class cruisers, and ships 
above that power, the design of the crankshaft in two 
| lengths, each length having two cranks almost diametric- 
lally opposite, is open to objection from the point of 
|view of the difficulty of obtaining sound forgings. 
| Desi ‘“B” (see below) shows the type of shaft re- 
fe to, as fitted in the cruisers Kent, Lancaster, and 
Cornwall. In this case the crank throws are so close to- 
gether fore-and-aft, that the part of the shaft between 
them cannot be satisfactorily — and only a 5-in. hole 
|is bored through that part. . a ve eavy ingot, 
| compared with the finished weight, has to be used for the 
| manufacture of such a shaft, and the risk of defects show- 
| ing up in the course of manufacture is considerable. If 
| such shafts are forged with the two throws in line, and 
| then twisted through nearly 180 deg., the result as regards 
| soundness is doubtful. If, however, the shaft is made in 
| accordance with the design ‘‘C,” every part can be more 
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| The objects of such standardisation are efficiency and 
| economy, with, at the same time, uniformity in the opera- 

tions to be carried out by the artificers : the satisfactory 
| performance of these, as regards adjustments of pack- 
| Ings, are essential to the successful running at full power 
| of warship engines. 


| %. Fitting of White Metal Crosshead Pin Details. 


| Submitted that white metal in all reciprocating parts, 
| such as guide-shoes, should be specified to be machined and 
| fitted to place, and not simply cast in ; aleo that all cross- 
| head pins and other bearings upon which the bushes only 
| partially rotate should be iaaelied to have flats machined 
| on the sides to reduce unequal wear. 


8. White Metal. 
| Submitted, that for lining bearings,” crankpin bushes, 


| ing 
| extended experience to give good results :—12 parts tin, 
1 part copper, 1 part antimony, mixed in the following 
way: six parts tin alloyed with one part of antimony, 
and six parts tin with one of copper, and the two mixed 


ther. 


|_ For lining crosshead brasses, the following harder alloy | pe 


j has been found to = good results :—85 per cent. tin, 5 
| per cent copper, and 10 per cent. antimony. 


| 9. Nickel Steel. 


| The annexed sheet (see Table I. herewith) gives the 
results of tests and analyses of a description of nickel 
, Steel which is yoy | 
nery of warships for foreign powers, and also in that for 
high-powered mail steamers. These tests are from shaft- 
| ing made under the subscriber’s supervision. It is sub- 
| mitted that steel of this class offers advantages for forg- 


| ings of warship engines where lightness is important, 
| but that caref : . 


annealing after forging is essenti 
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and other parts, exclusive of crosshead bushes, the follow- | 
alloy has, in hard ocean steaming, been found after | 


extensively into use in the machi- | 











thoroughly forged, and there is the further advantage 
that the manufacture of the pieces can be p with 
up to the stage of cutting the key-beds and shrinking, 
— the balancing cioaliatin and diagrams are com- 
pleted. 

The weight of one double throw-piece to design ‘‘B” 
is 10.14 tons, and to design ‘‘C” 11.13 tons; difference 
0.99 of a ton, or 3.96 tons total increase of weight on the 
crankshafts in the ship. The shafts would be still more 
reliable if all the cranks were shrunk on, and the extra 
weight in the ship would be 8.84 tons, compared with de- 
‘sign ‘‘B.” It is submitted that built shafts of this type 
are preferable to what is specified for the Devonshire 
class, where there is a coupling between each pair of 
| cranks, involving considerable increase in the total length 
| of the machinery. 


12. Grease Filters. 


If these are arranged as s ted above (Paragraph 
13e), the amount of surface mig’ vt with advantage be in- 
creased 50 per cent., compared with recent Admiralty 
specifications. _ For efficiency, the governing condition 
is as large a surface, and, therefore, as low a _—_ of flow 
| through the medium as considerations of weight and space 
rmit. Towelling in three strata as_used in the Service 
Is on the whole satisfactory. From the point of view of 
keepin; ows weight of construction, the 30 Ib. test pres- 
_sure which has been specified for grease filters, irrespec- 
tive of the working pressure to which they can be ex- 
posed, is undesirable. 
13. Centrifugal Pumping Engines. 

Submitted, that these for main and auxiliary condensers, 
as fitted in H.M. ships, are satisfactory, where not also 
used to drive air pumps. The steam cylinders should be 
| of sufficient size todo the maximum work with not more 
‘than 120 Ib. initial steam ure, With single-crank 
| engines the exhaust should unmet with a separate 
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change valve to the condenser, as, when running at mode- 
rate speed, with maximum back pressure on the closed 
exhaust system, there is risk of stopping on the dead 
centres. anced slide valves are less wasteful of steam 
than piston valves, and involve less risk of breakdown 
due to water being thrown into the cylinders from long 
ranges of pipes by the motion of the ship. A slide valve 
will blow off the face, whereas a piston valve may lock 
the water into the cylinder. 


14. Auwiliary Steam Pressure. 


Submitted, that the balance of advantage is in favour of 
a pressure not exceeding 120 Ib. 


15. Fire and Bilge Pumps. 

Submitted, that as duplex pumps give a more uniform 
delivery than double-acting single-barrel pumps, it is de- 
sirable to fit them in preference to the latter where used 
for fire-extinguishing purposes <=. Where, however, 
the same pump may be used for bilge-pumping, fire and 
sanitary work, the balance of advantage lies with the 
single-barrel type, provided that it is not of so small a 
size that there is trouble from the shuttle-valve sticking. 
The you 4 barrels in any case should be of polagecest 
with easily renewable gun-metal liners and gun-metal 
valves. The pump pistons should have ebonite packing 
rings, where cold clean fresh water, or sea water, is to be 
pumped. For hot or impure water, white-metal pack- 
ings, which can be readily renewed on board, are pre- 


ferable. 
16. Crank-Pit Pump. 


Submitted, that it is desirable in large ships to fit 2 
steam pump in each engine-room to be used for this work 
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are running, and when they are stopped, and this holds 
good even in the case of air pumps driven off the main 
engines. With pens es 4 main air pumps, regulation 
of the speed of the electric light engines or other auxili- 
aries on account of the vacuum being broken when the 
main engines stop is, of course, obviated. 

21. Steering Engine. 

Submitted, that the Service system of exhausting this to 
the auxiliary condenser is, as pointed out in the preceding 
paragraph, peep sna’ because it involves running the 
pumps in connection with that condenser. Considerable 
steam economy results from the comparatively recent 
practice of fitting to steering engines a type of supple- 
mentary cut-off valve, which is aaenanione worked by 
the control gear. 

22. Evaporator Feed Pumps. 

Submitted, that double-crank pumps with ordinary 
slide valves worked by eccentrics are preferable to direct- 
acting pumps with blow-over steam valves, as that type 
of valve is apt to stick in the small sizes. 

23. Electric-Driven Ausiliaries. 

Submitted, that motors are suitable for driving fans of 
moderate size, small centrifugal pumps, and in some situa- 
tions geared crank pumps, but that they are not suitable 
for use with capstans, hoists, winches, or other appliances 
essential to the safe handling or fighting of the ship, and 
in which the load may exceed the power of the motor, as 
in that case the fuse may be burned out or the armature 
damaged at a critical time. 


Par. 19. Heated Air Supply to Large-Tube Yarrow Boilers, 
Considering that with this type of boiler the course 
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when the ship is under weigh, and that it should be of | 


the duplex type, having gun-metal pumps, with the pump | 
sletaat: ked with white metal, and with gun-meta 
valves. h pump should be steam-controlled by a float 
sunk into a small well in the double bottom, at the lowest 
part of the crankpit. That the pump may have to be at 
some distance from the steam-control cock is immaterial. 


17. Closed Exhaust Evaporators and Distillers. 
Submitted, that the closed exhaust steam, and _ the eva- 
porators and distillers for working in connection with 
that system, and with live steam, according to the latest 
Service practice, are satisfactory. If auxiliary condensers 
are not fitted, or are not used when under weigh, the 
coil drains would be led to the main condensers. 


18. Dynamo and Fan Engines. 


Submitted, that these as fitted are satisfactory, except 
that the cylinders should be of such size that the initial 
steam pressure does not exceed 120 lb. Slide valves are 
preferable to piston valves for the reasons given in clause 


13 above. 
19. Air Supply to Fans. 

Submitted, that where permanent cowls are abolished, 
the question of efficient downcasts to the fans requires 
consideration, as canvas windsails are not satisfactory. 
One solution of the question is a rectangular steel trunk 
having a hinged flat top (see engraving above). 


20. Aumiliary Condensers. 

Submitted, that except where double-main condensers 
are used, these as at present fitted are satisfactory, but | 
that the Service system of keeping one in use when the | 
ship is under weigh, and even throughout long voyages, 
1s uneconomical and unnecessary. In merchant steamers 
which have in some cases as many auxiliary engines as a 
first-class cruiser, and which have to stop at calling ports, 
with the electric light installation and many other auxi- 
liaries at work, no difficulty is found in exhausting all 
these to the main condensers, both when the main engines 
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of the gases to the uptakes is very direct, at full power 
overheating of the upper parts of the casings may — a 
source of trouble. For this reason the systems of closed 


Where the following points of design are carried out, I 
consider it suitable for use in combination with cylindrical 
boilers in ships above the size of third-class cruisers in 
H.M. Navy: 

1. The tubes to be of not less than 1? in. in external 
diameter, and not less than No. 8 L.S.W.G. thick. 

2. The curvature of the tubes to be such that a flexible 
— can be passed through them for the removal of 


e. 

3. The arrangement of the tubes to be such that only 
a small percentage discharge above the water-level, and 
that there are no air-locks in them when the boiler is 
filled right up. a 

Stirling Boiler. 

This, in its land form, is coming extensively into use. 
In its marine form it — several good features, and 
has been at work on land and also in a sea-going vessel 
for some time with success, 


Weir Boiler. 
This also has been at work on land for some consider- 
able time with success, and when submitted to a careful 
examination by the Committee was found to. be in good 


condition. 
Thornycroft-Marshali Boiler. 

This type, with large single-back header, has also been 
at work on land for some considerable time with success. 

I am of opinion that these three boilers, which are all 
of the large-tube type, and which have passed the experi- 
mental stage, are worthy of trial in vessels attached to 
the dockyards, where their performance could be care- 
fully watched, and where trials could be made at sea for 
extended periods under Service conditions. 
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Schichau Boiler. 
This I consider has features of design which warrant 
that its further development should be closely followed. 
Par. 29. Retarders. 


T would su t further that a trial of retarders with- 
out ferrules made in an existing ship having suitable 
cylindrical boilers, and in which efficient grease-filters are 

tted. 











ashpit forced draught, with air heaters and casings, | fitted 


which are described, may be found advantageous. In 
cylindrical boilers having air-heating tubes in the up- 
takes, se the lower tube plates of these sometimes 
results from ‘‘flaming.” This causes of the air under 
pressure into the uptakes, with resulting falling. off in 
the performance of the boilers. That points to the desira- 
bility of using with Yarrow boilers either a type of tube 
air-heater in which the tube plates are not exposed to 
direct impact of the hot gases, or one such as that last 
referred to in Par. 19, where possibly the casing plates 
might buckle to some extent and keep tight at the land- 
ings, if close riveted, with a strand of asbestos between. 
The arrangement of double casing has the further advan- 
tage that it secures cooler stokeholds. 
Par. 21. 

I am of opinion that a type of water-tube boiler which 
involves in its construction machine-work of extreme 
accuracy, and for which the refinement of a es is neces- 
sary, may ultimately prove less suitable for H.M. ships 
than a type which does not require for its manufacture 
and upkeep machine-tools of a character differing greatly 
from those generally used in boiler-making. 

Pars. 26 and 27. 

The Committee’s attention was by the terms of refer- 
ence not specially directed to ‘‘ Express” boilers, and 
therefore no such examination has made into the 
relative merits of those most in use which warrants any 
very definite expression of opinion. 

Thornycroft-Schulz Boiler. 
In Progress Report, 1901, at page 38, reference is made 


|to the boilers of this type which were examined under 


construction by the Germania Works, Kiel, for a German 
battleship, to be used in connection with cylindrical boilers. 

It appears from evidence put before the Committee 
(pages to 286, Minutes) that this type of boiler is in 


use in the battleships and cruisers of several other foreign 
Powers. 





Par. 30. Combination Installations, 

Where in these a of water-tube boiler is used which 
is fairly light, and which admits of considerable forcing, 
I consider that the balance of advantage is in favour of 
combining with these about 30 per cent. of the full power 
in cylindrical boilers rather than about 20 per cent. The 
larger proportion would avoid forcing unduly the cylin- 
drical boilers, and would admit of the water-tube boilers 
being less often used. which would not only economise 
coal, but also reduce wear and tear on the firebrick work 
and casings. At the same time it would admit of carry- 
ing out thoroughly the very careful and _ systematic 
cleaning and overhauling which is essential if boilers of 
that type are to be maintained over extended periods in 
a reliable condition for full-power steaming. 

I consider it undesirable to limit the loaded pressure 
on such combinations to 210 lb., as designs which are 
before their Lordships show that 220 lb. is quite practic- 
able in cylindrical boilers for a first-class cruiser. 


Howden’s Forced Draught. 

Considering the very extensive adoption of this system 
in the mercantile marine, and its proved advantages, I 
am of — that if carried out in accordance with 
certain designs which are before their Lordships for 
cruisers of the Devonshire class. it would give better 
results in those ships than closed stokehold forced draught 
for the cylindrical boilers. : 

I would further suggest that this system should be 
applied not only in a cruiser, but also in a battleship 
specially designed for an installation consis‘ entirely 
of modern high-pressure cylindrical boilers. This would 
admit of comparisons being made not only with similar 
ships having all water-tube boilers, but also with those in 
which different combinations of water-tube and cylin- 
drical boilers are fitted. 


Par. 31. “‘ Europa.” 
The results of the short trial made by this Committee 
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TABLE I.—Tests or Nickxen Steet Suarrine.—A, B, 


Recistry ; F MADE UNDER THE SUPERVISION OF BOTH THE BoarD OF TRADE AND LLoyD’s REGISTRY. 


C, D, and E MADE UNDER THE SUPERVISION OF LLoYD’s 























DESCRIPTION OF SHAFTS. A.—ORANK, B,—Turvst. C.—LInE. | D.—LIinE. E.—PRopELLER. | F.—Turvust. 
Finished diameter in inches 104 10} 10 10 it 193 
Lloyd’s number and mark) 6862 A ,B 6862 A| 6869 6859B 6860 6860B | 6861 | 6861B | 6862 68628 | 6916T | 6916B 
End of ingot forged tests 

taken from * ..| Top |Bottom| Top | Bottom} Top |Bottom) Top | Bottom! Top | Bottom! Top | Bottom 

Tensile Tests. Nah 
te... ..  ..  «.| 17/1/02} 19/20/2 | 17/1/02 | 19/2/02 | 17/1/02 | 19/2/02 | 19/2/02 | 19/2/02 | 17/1/02 | 19/2/02 | 99/42/02! 20/12/01 

Dimensions of bar in inches : | | ws =e 

Diameter * “ae .74 75 74 75 74 | «74 74 75 75 | 4 1 

BA es as oe ee 43 441 43 441 48 | .43 | 43 441 441 795 785 
Ultimate stress in tons : | 

Sealer: fae | 15.8 | 164 | 15.8 | 162 162 | 155 | 154 | 165 | 164 | og7 | 997 

Per squareinch  ;.| 387 | 967 | 37.1 | 367 | 367 we | 3 |) a8 | s4 | 371 | gas | 05 
Elongation in per cent. of} | } 

original pei ..| 28 32 8.045 30 30 34 34 30 29.5 | o4 24 

Elastic limit in tons | 
Total .. oe 10 ll 10 ll 9.8 10.3 10.6 ll 9.8 11.1 
Per square inch --| 226 25.5 22.6 25 22.2 23.9 24.6 | 25.5 22.2 25.1 
Contraction of area in inch: | 
Least diameter in 55 52 61 | «55 51 52 48. |) 61 52 51 73 70 
Area oe os vi 237 212 204 237 204 -212 181 - 204 212 - 204 
Per cent. of original..) 46.2 | 50.6 | 53.7 37.9 53.7 50.6 57.9 25.5 51.9 53.7 46.7 51 
Appearance of fractures ..| Silky | Silky Silky | Silky | Silky | Silky | Silky | Silky Silky | Silky | silky Silky 
Fatigue Tests. } | 
Date .. oe oe ..| 17/1/02 a 17/1/02 | 17/1/32 ore 21/2/02 ps 17/1/02 ae 20/12/01 
Dimensions of bar square : 

section +. .. ../125in.] .. | 125in. | L2in.} ..  |125im | .. | L25in.| ©. | 1 95in. 
Falling weight in cwts. .. | 10 | 1 | 10 oo 6 (1 Oh. , 10 | 10 
Drop in inches... eee | eee 12 12 oy 2 12 | ; 12 
Distance of supports apart | j | 

in inches .. of wel ya: ee 6 6 eet Sr 57 6 6 | 
Number of blows to pro- | | | | 

| 63 79 ie ee 55 | 59 CI 


duce fracture .. et 
Number of blows after frac- 
ture to break : 8 ll 


Lloyd’s number and mark | 6862 A |B6862A) 6859 68598 6860 6068 B | 6861 


End of ingot forged tests 
taken from $e = 
Bending Tests. } 


Date 17/1/02 | 19/2/02 | 19/2/02 | 19/2/02 | 17/1/02 | 19/2/02 | 19/2/02 | 12/2/02 | 17/2/02 | 19/2/02 | 2012/01) 20/12/01 


Dimension of bar square) | 


section * oe | tin. 1 in. lin. lin. lin. lin. | lin. | lin. lin. lin. | 1,25 in. | 1.25 in. 
Inside radius of bend in| | | 

inches = - nal 2 # full is # full 3 g 5/16 (7/16 full) %full | 3 bare 
Appearance of bend Good | Good | Good | G Good | Good Good | Good | Good | Good Good 


Sign of fracture -.| None None None None 








| 
ing 
Analysis Made in the La- | | inside | 
boratory of the Steel} | | | 
Manufacturer. | } | 
Silicon oe oe --| 075 089 | .075 -068 -089 094 -056 | .060 .073 -084 | .104 112 
Sulphur os <n --| 046 088 | .044 043 | ~.044 -042 .054 | .052 -049 045 | .043 -038 
Phosphorus .. oa ..| 040 040 | .039 044 | 041 038 -048 046 037 -036 042 038 
Manganese .. et ..| 065 725 | .602 -600 -083 8,36 550 | -570 781 -800 660 638 
Nickel .. es = ..| 3.25 8.25 3.24 3.18 3.30 3.44 2.98 3.00 3.38 8.45 | 3,060 2.960 
Carbon ie = : ‘| -290 -280 285 .280 275 265 290 2.85 300 285 -320 288 
' 


Top |Bottom, Top |Bottom, Top | Bottom; Top 


None | None | Appear- 











= 18 ae 8 
| 6861B 6862 68628 | 6916T | 6916B 


Bottom} Top | Bottom! Top | Bottom 





None None None None None 


























on the ship’s return from Australia are given at page 4, 
Appendix to Evidence. I consider that the high coal 
expenditure and machinery defects were due principally 
to the fact that the engines and boilers were not in an 
efficient state when the ship sailed for Australia, and that 
during the voyage the falling off in efficiency was 
altogether exceptional. The causes are fully referred to 
in the evidence taken by this Committee. 


May 28, 1902. JOHN List. 








DEPRECIATION OF COAL AND COKE BY 
SHIPMENT.* 
Report by Mr. Steikens, Kéniglicher Baurath, Ruhrort. 

1. Properties of Westphalian Coals, and their Treat- 
ment.—The coals of the Lower Rhenish and Westphalian 
basin may be divided into three groups, according to 
their degrees of hardness, stratification, and use, Those 
forming the top layers are the gas-flaming and gas coals, 
and these are the hardest ; then follow the ‘‘ fat” coals, 
and last the so-called ‘‘lean” coals.+ 

As regards hardness, the latter occupy an intermediate 
position between and fat coals. Of less importance 
are the forge coals (half-fat coals), which form a transi- 
tion from the fat to the lean coals. 

According to information communicated by the Royal 
Chief Office of Mines at Dortmund, the share of each of 
these three classes of coul in the total output of the Ruhr 
district is as follows : 


Fat coals, 58 ad cent. 
Gas and gas- ing coals, 29 per cent. 
Lean 13 per cent. 


Gas coals are easily inflamed, and burn with a long and 
somewhat reddish flame. As indicated by their name, 
they are principally used for making gas. As they pro- 
—_ very dense smoke, they are less adapted for use under 

ilers. 

The fat coals, which are mcre extensively used, are also 
easily inflamed ; they burn with a long flame, and give 
but little smoke. ey are an excellent fuel, but cake 
more or less. There was little demand gg for the 
lean coals, which ignite with some difficulty. Nowadays 
they are mixed successfully with fat coals intended for 
domestic fuel, or are burnt in specially - constructed 
domestic stoves, so-called continuously-burning stoves. 

The coals are either sent off from the collieries just as 
they are brought to bank, as so-called pit-mouth coals, 
for various industrial and domestic purposes, or are first 

out into various classes, according to their sizes. 
For the latter purpose the trucks empty the coals on toa 
screen, which allows the smaller particles—namely, the 





“Report submitted at the International Navigation 
Cor Diisseldorf. 
+ c explanation of these names is given below, 


| so-called slack and small coal under 80 millimetres grain 
| —so-called nuts—to drop through, while the larger lumps 
are delivered on to a travelling band by the rotating bars 
of the screen. While moving along the band, all bats 
(slates) are picked out, and the picked coals, or so-called 
lump coals, drop into railway trucks from a small height. 
The particles of coal that drop through the screen are 
caught by a second band, which frees them from slack 
and conveys them to the riddlers—movable screens—by 
which the nuts are separated into four sizes—namely, 


I. 45 to 80 millimetres. 


II. 25 ,, 50 
III. 15 ;” 30 "i 
IV. 8). 15 > 


Leaving the riddles, the nuts are conveyed by water- 
troughs to the washing apparatus, where they are washed 
by artificially-produced waves, which wash the lighter 
coal over the brims of the washing tubs, while the small 
stones or lumps of slate that may have remained among 
the coal sink to the bottom, owing to their gravity. From 
| the washing apparatus the nuts are loaded into railway 
|trucks. They are still pretty wet, although they had 
an opportunity to drain as they travelled along the 
band. If there is any frost, while the nuts are loaded 
on to the railway, they often freeze into a hard 
compact mass in the trucks, and have to be hacked 
out when unloading. The riddled fine coal slack 
cannot be burned very easily, and is therefore mixed 
with some suitable inflammable binding material and 
made into briquettes ; or, if obtained from a suitable fat 
kind of coal, it is made into coke. Those pieces of coal 
which are sorted out first in the treatment make the best 
fuel, provided there are very few stones among them. 
They supply the best steam coal, but are principally used 
for mixing with and ene coals which have been 
broken up in transit, and have consequently depreciated 
in value. Of the washed nuts, sizes I. and IT. are chiefly 
used for domestic fuel. Fat nuts of size III. are also 
called smithy coals. No. IV. nuts are burned in specially- 
constructed domestic stoves—Storp’s stoves—but are also 
used as steam coal, especially in Holland. 

The continuously-burning stoves mentioned above, 
which have of late years come into extensive use, require 
as much as possible lean anthracite-like coals of the size of 
No. II. nuts, but must contain very little slack. 

2. Coke and its Depreciation by Transport.—The lighter 
and more compact coke will produce considerably less 
dust in loading and transporting than coal. Its deprecia- 
tion, however, will always be noticeable, as coke dust 
has absolutely no value as fuel, and for blast-furnace pur- 
poses coke of a certain size and ness, and free from 
all dust, is demanded. Softer coke would be crushed 
under the mixture in the furnace, and small-sized coke, 
or more cially coke containing dust, would choke the 
blast. er Kommerzienrath Spiter, of Coblenz, 


cent. in value by crumbling if carried all the pi, rail, 


and 1.74 per cent., or almost twice as much as before, if 
jermnatel } by mixed route with double trans-shipment. 
These statements are borne out by the custom adopted 
on the part of French smelters, who reckon a loss of one 
to two franes per wagon load of coke from the Ruhr dis- 
trict, the price of the load being about 220 francs. 

3. Crumbling of Various Kinds of Coal by Trans-ship- 
ment in the Rhenish Ports.—The crumbling of coals by 
transport chiefly ma on their brittleness. The 
quantity of slack produced varies very much sometimes, 
even with céals obtained from the same seam. It is there- 
fore impossible to make a hard-and-fast rule for calculat- 
ing the depreciation of coal accurately. Coals, especially 
from different districts, must therefore be examined 
separately in each case. According to experiments made 
in the Imperial dockyards at Danzig, Kiel, and Wilhelms- 
hafen, the following d of hardness have been found 
—e.g., for coals received from the Ruhr district in West- 
phalia and the Upper Silesian collieries : 





| 
Description of Gas-flam- 
Coal. | Gas Coal. | ing Coal. 





Fat Coal. ean Coal, 





Westphalian .. .., 65 to 75 | Up to 80 42 to 55 
Upper Silesian ost as | 80,, 90 


35 to 55 


” 








| 


These pope agree with the quantities of slack ob- 
tained at the screening places at the collieries. According 
to experience, fat coals produce slack amounting to up 
to 60 per cent. of the total quantity brought to the pit- 
mouth, while gas coals give an average of only from 40 
to 50 per cent. 

Of the various kinds of coal the hardest give the least 
amount of slack ; consequently, according to the subdivi- 
sion inthe introductory classification, gas-flaming coals give 
the least ; next follow lean coals, half fat coals, and finally 
fat coals, which are the most brittle. Of the various 
classes of coals, lumps which when handled naturally 
work the greatest havoc owing to their weight, suffer 
more than nuts under equal conditions of transport ; and 
nuts suffer more than pit-mouth coal that is very full of 
slack. Slack does not depreciate at all, as it is chiefly 
made into coke or briquettes, and is best adapted for 
these purposes if it is in the shape of fine powder. 

With regard to nuts, we ought to remark that not the 
whole quantity of slack found with it at the end of the 
journey is due to transport. As mentioned above, they 
leave the colliery pretty wet, and in this condition many 
small particles of coal adhere to them, the greatest por- 
tion of which drop off and produce a quantity of slack, 
when the coals arrive dry at their destination and are 
unloaded. 

Nuts I. and II., as already mentioned, are principally 
used for house fuel, but these, and especially good anthra- 
cite nuts of No. II. size, are difficult to sell if they con- 
tain much slack, and they have, therefore, to be riddled 
at the transfer ports before they are delivered to the con- 
sumer. On the other hand, coals used for ordinary indus- 
trial purposes—more often they are a mixture of lean and 
fat coals—can bear an increase in slack in their composi- 
tion, without losing appreciably either in quality as fuel 
or in value as merc pr 0 In spite of this, however, it 
is of advantage to send only the best kinds of coals to 
any great distance, because proportionately better prices 
can be obtained for them, as the cost of transport remains 
equally high for all kinds. 

The pecuniary loss incurred through depreciation of 
coal by transport finally depends also on the price which 
consumers, like briquette-makers, coke-producers, brick- 
makers employing ring-kilns, &c., are prepared to pay 
for screened slack. 

In the Rhenish ports of the Westphalian coal basin, the 
coals received by rail are either loaded immediately into 
Rhine boats or they are stacked. In the first case, steam 
cranes are mostly used for handling lump coal, which is 
not transhipped in any great quantity ; the other kinds 
of coal are shipped either by coa Se wd by small narrow- 
gauge tip-wagons. The latter are also used for conveying 
to the boats coals that have been stacked previous to ship- 


ment. 

At the end of the journey, the coals are either loaded 
immediately into railway trucks by cranes, or are first 
stacked and forwarded later on by railway. Upon the 
whole, if the places of consumption are not situated along 
the water route, there are two, three, or four more 
transfers necessary than in the case of direct transport by 
rail all the way, if coals are sent by mixed route—i.e., by 
rail and water, according to whether the coals are stacked 
not at all, or once or twice. Every transfer entails a loss 
in the value of coals, which turns the scale in favour of 
the railway in — of proportion of costs of transport. 

Based upon information supplied by various leading 
coal merchants, and the experience gained at the port of 
Ruhrort, an attempt has been made to express in figures, 
in the tabular statements on page 95, the deprecia- 
tion of coals carried by mixed route—that is, agen | by 
water. In lieu of the upper and lower limits, w nich 
generally differ from each other as much as 60 per cent., 
average values have been introduced. With these, of 
course, correspond an average hardness of the coal and an 
average drop in handling them, the drops varying very 
much owing to the fluctuation of the water level in the 
Rhenish ports. 

The depreciation, expressed in money, of 10 tons of coal 
ierwanded by rail and boat can be obtained from columns 
10, 11, 13, 15, in columns 12, 14, 16, by multiplying the 
percen of weight of slack by 10 tons, and the differ- 
ence in the prices of coal and slack respectively. 

4. Depreciation by Through-Railway Transport.—If the 
railway trucks, after being loaded at the colliery, are 
sent direct to the place of consumption, the proportion of 








has found by experiments that coke depreciates 0.89 per 


slack in the coal will only be increased by the shocks pror 
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Average Percentage of 
DEPRECIATION OF COAL BY SHIPMENT. 
Slack formed Average Prices of 
Coals in Manheim | = Sidelines’ aa aaae 
AVERAGE Calculated at an ar 
Average Rate of . By Ship- 
In the Export | In the Import Frei . II. Stacked |III. Stacked 
ight by Water. | ment with- * 
Harbour. Harbour. out Stacking. Once. Twice 
Cuass oF CoaL, a: lowe 14 lege te leas e sae a: Se = legals a 
gp |52 8 |SEzS Ss |2ese | 3 13 |go4) Sy SP]? (85 | 2. Rs 
Pele. |sleaegly REE ms L- $3) 3 [ee FE gS zt igs 
eos 9 0M £.;/9..2 Ss — 2] S |= S pha! = =e 
n° io" al & loom Hlegicce glo |= |gee| Ss (eS. gS |334| 38 834 
Se lens! F Bee Flee Bes E| 3 52 |285| 8 [8 38| Sx $38) Sy pss 
gs |age BektSlSolFSEcS| AB | SB 1839] ga ESS! 38 25°] 38 ES 
4 £a5 BS SSS\25 BS 85% & 8 L=3 Bw aS ae Gee 5S |acd 
cy ES |£a 5 4/55/55 Ra<] oD / 2? 1BS9) 85 Z>s| Sa Ses) Sa ses 
1 2. 3. 4. 5. 6. 7. & | 9% 10. 11 12. 13 | WM. 15. | 16. 
Common Ruhr pit-mouth marks] p.c. | p.c. p.c. p.c. p.c. marks marks/marks} p.c. |marks| p.c |marks p.c Lassen 
coals (fat coals) 25 p. c. | 
lumps over 30mm. ..| 100| 7 2 2 2 2 145! 110] 35 4 | 140] 6 | 310} 8 | 280 
Best mixed fat pit-mouth | | 
coals, 50 p. c. lumps over | 
30mm. .. a --| 110} 5O 12.5 2.5 2.5 2.5 155 110 45 5.0 | 2.25) 7.5 | 338) 19 4.50 
Gas- flaming pit -mouth | 
coal, 50 p. c. of the | | 
lumps over 30mm. _ ..| 110/ 50 2 2 1 2 155 | 110 | 45 3 1.35 5 2.25 7 | 315 
I. and II.| 130 2 9 6 5 5 193 | 110 83 15 | 11.62; 20 | 16.60; 25 | 20.75 
Fat nuts IlI.| 115 2 7 4 3 4 174 110 64 10 6.40; 14 | 8.96; 18 | 11.52 
IV.; 100 3 4 2 2 2 153 | 110] 43 6 2.58 8 $.54| 10 | 4.30 
Gas-flamin l. and II.| 130 2 | 5.5 4 4.5 4 190 | 110 80 10 8.0 14 «:11.20; 18 | 14.60 
a prover & Ill. | 115 2 14.5 8 3.5 8 178 110 63 8 5.04, 11 6.93) 14 8.82 
IV.|; 100 3 8 2 2 2 150 110 | 40 5 2.0 7 2.80 9 3.60 
Lean nuts II. (anthracite); 230 2 15.5 5 4.5 5 805 90 | 215 10 | 21.50; Il 2.25} 20 | 43.0 
— : —— 
duced by shunting, by the starting and pulling-up of | chiefly be sent by water, and that in the larger transfer 


trains, and by the wheels when ing over rail-joints. 
Such a depreciation, though only very small, actually 
exists, according to a communication received from a 
coal syndicate, and increases with the distance over which 
the coal travels. 

As no direct experiments are at hand in respect of the 
quantity of slack formed in the course of uninterrupted 
railway transit, we have to content ourselves with the 
more or less corroborated statements of coal merchants. 

Some experts do not think that any appreciable in- 
crease takes place in the quantity of slack by the jolting 
and rubbing together of the lumps of coal in the trucks 
during the journey ; others estimate the depreciation in 
value at 2 per cent. maximum, which includes the loss 
entailed by the breakages caused by loading on, and un- 
loading from, the trucks. This loss in value is made good 
by the 2 per cent. excess weight usually allowed by the 
collieries. 

According to the terms of the specification under which 
lump coals are usually supplied to the German Imperial 
Navy for raising steam in their marine boilers, 10 per 
cent. of slack are allowed in coals if received by rail, and 
20 gd cent. if received by water ; which also proves that 
coals crumble less if they are sent by railway only. 

5. Faults of the Loading Appliances used on the Rhine, 
and known Suggestions for their Improvement.—The usual 
method employed in Rhenish ports, of tipping the coals 
into the holds of boats, is a very convenient and cheap 
poses. but depreciates the value of coals. If we take 
rom the tabular statement published above the average 
depreciation of coal at 2 per cent., the lossin value of a 
10-ton truck-load will be 0.70 mark—i.e., as much as the 
cost of tipping, assuming the difference in price between 
coal and slack at 35 marks per 10 tons. hen coals are 
loaded with steam cranes, there is less breakage, but the 
cost of transloading is about two-and-a-half times higher. 
Tipping a truck-load of coals costs 0.70mark on an average; 
loading by crane, 1.70 mark. Cranes are, generally, only 
used for lump coals and briquettes ; but they are almost 
exclusively used for unloading boats either with grabs or 
skeps, so that hand-power has, —— to be employed 
more extensively in this case. Unloading with grabs is 
about four times “gy 2 than with skeps that have to be 
filled with shovels. The formation of slack is also less 
with grabs than when coals are shovelled into skeps. A 
grab of 14-tons capacity grabs at one operation as much 
as 150 shovels can place into theskep. Chain-and-bucket 
conveyors are employed at a few works along the water- 
side for unloading colliers, but they have gained only 
small importance for the transfer of great bulks between 
railway and boat. 

There has been no lack of experiments and suggestions 

to prevent breakage when handling coals. We may refer 
here to four classes of them : 
, 1. There should be a possibility of vertical adjustment 
im coal-tips, so as to enable them to tip from a constant 
height, which should never exceed that which is absolutely 
necessary. 

2. The railway truck should discharge from a constant— 
consequently minimum—height into a — hopper, which 
1s to be swung out by a crane over the hatchway of the 
boat, and after being lowered into the hold should drop 
the coals from a small height on to the heap. 

3. Introduction of a new type of coal truck, with side 
doors which could discharge the coal from a minimum 
height into receptacles, so-called pockets, behind the 
aehoe from which the coal would be conveyed to 


4. The Jeffrey Manufacturing Com of Ohio, 
U.S.A., constructs for high drops loots or troughs, in 
which excessive speeds are a by endless ropes or 
sate fitted with dises, which can be controlled by a 


Of these four different contrivances, however, not one 
as yet been tried in any port on the Lower Rhine. 





The natural suggestion, that 


y pit-mouth coals should 





rts works should be erected between railway and boat 
or the treatment of coals, would not offer vw eg 
in respect of coals despatched from the Ruhr district. By 
washing the coals, some 10 to 15 per cent. of stones are 
icked out from the pit-mouth coals. There would be 
Feights to pay on this useless rubbish, and to dump the 
stones, land would have to be bought near the port at a 
greater cost than it can be bought at near the collieries, 
where extensive lands can be had, asa rule, at a cheap 
rate. On these unds, and also in consequence of the 
raw material tariff, which has reduced rates on long rail- 
way journeys, the two coal-washing places at Gustavs- 
burg, the only ones on the Rhine, have stopped work. 

On the other hand, numerous briquette factories and 
screening works, where coals are screened through 10 to 
15 millimetre sieves, and are freed from slack but not 
from small pieces, are working with advantage in transfer 

rts. There are no coking ovens at work onthe Upper 

hine. There may, perhaps, be some use for them in the 
immediate neighbourhood of the blast-furnaces. Their 
success, however, seems to be somewhat doubtful, because 
the above-mentioned loss of a small percentage of dust 
from coke in transport can hardly equal the extra cost of 
transport for the heavier coal uses for coking. 

6. Deterioration of Coal through Stacking. New Coal 
Stores.—It is clear, from the tabular statement, that if coals 
are stacked once or twice, they have to be handled several 
times; and apart from the cost of handling, they depreciate 
in value owing to break Stacking the alec however, 
cannot be avoided either in the export or import harbours. 
While the output of the collieries approximately remains 
uniform, the navigation depends on the depth of water 
and the state of weather. When conditions are favour- 
able as regards depth of water, great quantities of coal, 
over and above the actual demand for the time being, are 
forwarded to the Upper Rhine; and little trafficisgoing on, 
on the other hand, when thewater is low. Asa rule also, the 
despatch of coals from the transfer ports will not ~— be 
uniform, because consumers are careful not to lay in large 
stocks of coal, and to lose interest on their money thereby, 
when, owing to the regularity of railway working, they can 
always reckon upon a punctual delivery of coals when- 
ever they may want them. There seems to be a possibilit 
to prevent by suitable arrangements the breakage of porn A 
in connection with stacking. The system now adopted 
at Ruhrort and Duisburg is to shovel out the coals from 
the railway trucks standing on elevated carried on 
piers, and to cart them awayin wheelbarrows or small 
tip-trucks, so as to make full use of the expensive places 
that are available for stacking. Besides handling the coals 
twice over, the weather prevailing at the time when 
arestacked, the trampling about of the workmenamong the 
coals, and the superincumbent weight of the upper layers, 
all contribute towards breaking the coals and turning them 
into slack. 

As the liability to spontaneous ignition increases with 
the height to which coals are heaped up, the stacks, if 
possible, are never made higher than 5 metres. 

Warm rain during and after stacking, and strong com- 
pression by dumping down the coals from great heights, 
all add to the danger of ignition. According to past ex- 
—— gas-flaming sodas coals ignite most easily ; 
‘at pit-mouth slack, lean slack and nuts less readily ; 
lump coals only very seldom. An increasing proportion 
of slack and small stones contained among the coals re- 


duce the height to which any kind of coals can be stacked | o 


without danger of ignition. baekite! 

In order to reduce the danger of spontaneous ignition 
of coals stacked at a great height, wooden air-passages 
can be built in ; and every spot where any suspicious rise 
in temperature is observed by probe-rods or by a thermo- 
meter lowered down in gas tubes, should be laid bare at 
once, 

Cranes with grabs will be found very useful for this 


. The newest kind of loading with transportable bridges, 


constructed by Hunt, Brown, and others, considerably 
reduce breakage, and there is less slack when workin 
with them than when coals are carted away and dum 
down in the usual manner. Their tubs or grabs disc 

the coals from a small height immediately over the 
stack, and handling the material with grabs prevents also 
the workmen trampling down and. ing the coals on 
the stacks. Still more successful in this respect are the 
coal-silos recently built at several sarap (as, e.g., at Ham- 
burg, Roubaix, Copenhagen), but owing to their 
great cost of construction they can only be adopted 
where the price of land is very high, and where they are 
intended for temporary rig. xperience has — 
that coals can be stored in them to any desired height 
because they are always taken away at the bottom, an 
the whole mass is frequently set in motion thereby. The 
silos can be so arranged as to harge their contents 
directly into boats or carts, and can easily be combined 
with a screening plant in such a way that after the coals 
have once been lifted into the silo, they can be worked by 
gravitation through all the various stages of handling 
and treatment. : 

Ordinary coal-sheds have also been constructed on the 
principle of silos, with hoppers in the floors. Travelling 
cranes deposit the coals. To discharge them, the hoppers 
are opened and the coals drop on to travelling bands, 
which convey them to the place of consumption or the 
vehicles. The cost of this ————— is comparatively 
small, but it can only be adopted where there is land at a 
suitable high level, and where the storage ground is not 
liable to be flooded. 








THE PHYSICAL SOCIETY. 

At the meeting held on June 20, Professor S. P. 
Thompson, President, in the Chair, Mr. G. F. Herbert- 
Smith exhibited the three-circle goniometer recently con- 
structed for the British Museum from his designs. In 
this form of goniometer the advan of the earlier 
forms are combined : as with the two-circle or theodolite 
goniometer, a crystal is only once adjusted during the 
whole of the observations; and as with the one-circle 
goniometer, observations are made in zones, and full ad- 
van may be taken of the zonal characters of crystals 
and of the simple formule depending thereon. e in- 
strument is an improved form of a similar one designed 
by the exhibitor in 1889. In place of the usual telescope 
and collimator, an auto-collimating telescope is employed, 
and a prism is placed before the object-g so that the 
line of reference is horizontal and at right angles to the 
axis of the telescope. In this way it is possible to obtain 
a reflection from a face parallel to and on the side of the 
crystal towards the vertical circle, and measurements 
may be made in a zone across the end of the crystal by 
rotation of the horizontal circle only. 

Professor Everett asked whether the reflection was at 
normal incidence. If so, was not the light very much 
enfeebled ? 

Mr. Appleyard drew attention to the method of read- 
ing the scales by micrometer eye-pieces, thus saving the 
use of verniers. 

Professor Perry suggested that the instrument should 
be made of nickel steel alloy, of low coefficient of expan- 
sion. This alloy is now manufactured in England, and 
is quite cheap. oti 

r. Herbert-Smith, in reply to Professor Everett, said 
that the image obtained at normal incidence was faint ; 
but it was much more distinct than images obtained with 
other angles of incidence. 

A r ‘‘On the Heat Evolved or Absorbed when a 
Liquid is ht in Contact with a Finely-Divided Solid,” 
was read by Mr. G. J. Parks. Pouillet discovered the 
fact that when a powder is put into a liquid which does 
not exert any solvent or chemical action upon it, there is, 
in general, a rise of temperature. The objects of the 
present investigation were to obtain a relation between 
the quantity of heat evolved and the area of the surface 
exposed, to find the rate of variation of heat evolved with 
temperature, and to war the results the laws of 
thermo-dynamics. In making any experiment on the 
Pouillet effect, it is essential that the powder should be 
perfectly dry, and that it should be at exactly the 
same temperature as the liquid. The precipitated sili 
sand, or other substance to be experimented upon, was 
heated to a dull red heat and placed in a bulb whilst still 
hot. The air was then exhausted, and the bulb sealed. 
In making an experiment the bulb containing the powder 
was broken under the surface of the water in a calori- 
meter, and the rise of temperature noted. The av 
diameter of the ins of powder used was obtained by 
measurement with a microscope, and on the assumption 
that the fa were spherical the surface of the mass of 
the powder used was calculated. From the results of his 
experiments, the author states that when silica, sand, or 
glass is brought into contact with water at approximately 
constant an the heat evolved is proportional to 
the area of the surface exposed by the solid, and the 
amount of heat devolved per square centimetre is approxi- 
mately .00105 calorie when the temperature is near 70 deg. 
Cent. Assuming that the phenomenon of Pouillet is re- 
versible, and that it is due toa pressure at the surface of 
the powder, the author by the application of the laws 
thermo-dynamics and the results of his experiments, 
arrived at the conclusion that at 7 deg. Cent. the surface 
ae of water and silica diminishes at the rate of 

57 dynes per centimetre for an increase of temperature 
of ldeg. Cent. Experiments made at different tempera- 
tures indicate that the heat evolved is roughly propor- 
tional to the absolute tem ure. Experiments were 
made which showed a fall of temperature on putting 
a finely-divided solid into mercury. 
essor Everett said the research was a valuable con- 





tribution to our knowledge of the Pouillet effect. The 
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results were consistent in showing a generation of heat to 
the amount of about one-thousandth of a therm ag 
square centimetre of increase of surface of contact be- 
tween the water and the silica. He thought this heat 
must be due to diminution of volume in the water film ; 
for extension of area of a liquid film tended to produce 
cold. Cold was, in fact, produced by enlargement of 
the surface of mercury in the concluding experiments. | 

Mr. J. Macfarlane Gray said that the paper was to him 
pene interesting, because satisfactory sy ag a 
of the phenomena described could be obtained by substi- 
tuting the universal d ic pressure of a corpuscular 
ether for the unthinkable universal attraction of matter. 
He gave an example to illustrate what he calls the meta- 
film at a surface, and pointed out that it is necessary to 
consider both the matter-volume and the meta-volume of 
bodies to get at the explanation of physical phenomena. 
In the author’s experiments there is a diminution of meta- 
volume, and the ether produces heat equal to the product 
of the ether pressure and the volume of the cancelled 
meta-film, just as the heat of evaporation is reproduced 
when steam is condensed. The experiments were to him 
not a surprise, but a confirmation of his views. 

Mr. R. 8. Whipple said that the Pouillet effect could 
be shown by covering the bulb of a thermometer with 
muslin, and putting it intoasteriliser. Ontaking itout, and 
immediately placing it in the mouth, there is a consider- 
able rise of temperature. He had tried covering the bulb 


with dry muslin, and obtained a rise of 2 deg. Cent. by 1 


putting the instrument into water. 

Mr. J. H. Gardiner drew attention to the necessity of 
heating the powdered silica to red heat in order to get rid 
of moisture. If possible, the silica should be heated in 
the actual tube, and sealed up whilst hot. 

A paper by Professor R. W. Wood, ‘‘On a Remark- 
able Case of Uneven Distribution of Light in a Diffrac- 
tion Grating Spectrum,” was read by the Secretary. It 
is a well-known fact that in the spectra formed by diffrac- 
tion-gratings the light is unevenly distributed—that is, the 
total light in any one spectrum will not recombine to form 
white light. The author has been examining a most re- 
markable grating, in which the drop from maximum 
illumination to minimum occurs within a range of wave- 
lengths not greater than the distance between the 
sodium-lines. In other words, the grating at a certain 
angle of incidence will show one of the D lines, and 
not the other. Experiments with polarised light have 
— that these anomalies are only exhibited when the 

irection of vibration (electric vector) is at right angles 
to the ruling. The paper gives a detailed account of the 
a of the spectra at different angles of incidence, 
when the grating is in air and when it is immersed in 
different liquids. It is shown that the phenomena are 
not due to interference between disturbances coming 
from widely separated lines, and the author suggests that 
the matter must be referred to the form of the groove. 

A paper by Professor R. W. Wood, ‘‘ On the Electrical 
Resonance of Metal Particles for Light Waves” (second 
communication), was read by the Secretary. Ina previous 
paper the author has shown that granular deposits of the 
alkali metals exhibit brilliant colours by transmitted 
light. These colours were referred provisionally to the 
electrical resonance of the minute particles for light 
waves. The present paper gives an account of experi- 
ments made with gold and silver films, to determine 
whether the resonance is molecular, or whether it is an 
electrical vibration of metallic masses, smaller than the 
light waves, though of the same order of magnitude. 
Further investigations on the dispersion of the films, and 
a more careful study with polarised light, will doubtless 
throw light on the matter. 

Professor H. L. Callendar showed a ‘‘ Simple Apparatus 


for Measuring the Mechanical Equivalent of Heat.” A 


cylindrical brass calorimeter is rotated by hand about a 
horizontal axis at a moderate s 5 nequal weights 
are suspended from the ends of a belt slung over the 
cylinder. Stability of equilibrium is secured by making 
the two halves of the belt of different materials, and con- 
necting the side having the smaller coefficient of friction 
to the larger weight. e weights are adjusted by trial 
to suit the friction of the belt, and may be varied within 
wide limits, provided that the ratio 1s kept nearly the 
same. The advantages of the methods are: (1) The 
friction is very nearly pony on gr of the speed. (2) The 
balance is automatic ; the belt immediately adjusts itself 
to any change of load or friction. (3) There is no change 
in the thermal capacity of the calorimeter with change of 
speed or load. (4) There is no pull or bearing friction 
to introduce errors. (5) There are no forced vibrations, 
and no dash-pot is required. (6) The actual torque may be 
measured statically, if desired. The rise of temperature is 
observed by means of a bent platinum thermometer 
inserted through a hollow axle on one side. The external 
loss of heat can be eliminated by Rumford’s compensation 
method, or by performing two experiments with different 
loads on the belt. The motion of the surface of the 
calorimeter eliminates the effect of draughts and convec- 
tion currents, so that the heat loss is much more regular 
than if the surface were at rest. 
The Society then adjourned until October 24th, 1902. 





GeRMAN Steet Raris.—The exports of German steel 
rails to the United States, Canada, and Mexico in the five 
months ending May 31 this year amounted to 28,216 tons. 
The corresponding exports in the corresponding period of 
1901 were ¢ tons. 





PLATES FoR GRAIN ELEVATORS.—Thesteamship Anatolia 
from Antwerp has arrived at Montreal with 1200 tons of 
steel plates for grain elevators which are being constructed 
at Montreal and Fort William. This shipment is but a 
small portion of orders placed by the contractors. 





LAUNCHES AND TRIAL TRIPS. 

Tuer Sunderland ey yy Company, Limited, 
launched on Monday, the 7th inst., a screw steamer 
named Monmouthshire, built to the order of Messrs. 
Jenkins and Co., Limited, of London, for their ‘‘ Shire ” 
line of steamers. The length of the vessel is 400 ft. 
between mdiculars; breadth, 52 ft.; and depth, 
moulded, t. 11}in. The vessel’s deadweight-carrying 
capacity is 8000 tons, and the deck machinery includes 
ten large steam winches. The main — are upon the 
tri-compound principle, by the North-Eastern rine 
Engineerin, Ooms ny, Limited, md, and have 
cylinders in., 46 in., and 77 in. in diameter by 48 in. 
stroke, steam being supplied by three large steel boilers 
and one auxiliary boiler, working at a pressure of 180 Ib. 
per square inch. 


Messrs. Irvine’s Shipbuilding and Dry Docks Com- 
pany, Limited, West Hartlepool, launched, on Monday, 
the 7th inst., a steel screw steamer built to the order of 
Messrs. the Lilly ie og Company, Limited, West 
Hartlepool. She is of the following dimensions: Length, 
_ ft. Prspannoe 45 ft.; and am. 25 =. i ines of 
the triple-expansion type are being suppli essrs, 
Richardsons, Westgarth, and Co., Limited, Seetened 
with cylinders 24 in., 38 in., and 64 in. in diameter, with 
a stroke of 42 in., steam being supplied by two large 
single-ended boilers constructed to work at a pressure of 
60 lb. The vessel was named Acacia. 








On Tuesday, the 8th inst., there was launched from the 
shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a steel screw steam trawler, the a dimen- 
sions being: Length, 125 ft.; breadth, 21 ft. 6 in.; depth 
of hold, 12 ft. The vessel has been specially built for the 
Iceland fishing trade, the hull being of extra strength. The 
vessel was christened the Cave, and has been built to the 
order of Mr. J. H. Collinson, of 89, Fountain-road, Hull. 


On Tuesday, the 8th inst., the Blyth Shipbuilding 
Company, Limited, launched a steel screw steamer built 
for foreign account, through Mr. John White, of London. 
This vessel will carry about 2800 tons, and will be fitted 
with powerful triple engines, manufactured by the North- 
Eastern Engineering Company, Limited, of Sunderland. 


On Tuesday, the 8th inst., Messrs. Edward Finch and 
Co., Limited, Chepstow, launched an iron dock gate, which 
they have built to the order of the Great Western Railway 
Company, for their dock at Britonferry. The launching 








weight was 800 tons, and she is to replace a gate built by Fra 


the same firm in 1859. 


There was launched from the shipyard of Messrs. Coch- 
rane and Sons, shipbuilders, Selby, on Wednesday, the 
9th inst., two wooden lighters, the principal dimensions 
being 60ft. by 22ft. by 7ft.depth, moulded. They are built 
in three sections for shipment abroad. These form part of 
an order of six which the builders have in hand for Messrs. 
Watts, Watts, and Co., of London. 


The steel single-deck steamer Bertholey, built by Messrs. 

: and Sons, Limited, Tees Dockyard, Middles- 
brough, for Mr. Wm. Gibbs Morel, of Cardiff, of about 
6300 tons deadweight ne mae proceeded to sea for her 
official trials on Wednesday, the 9th inst. A mean speed 
of fully 125 knots was obtained in ballast trim. The 
machinery is by Messrs. Blair and Co., Limited, of 
Stockton-on-Tees, and of about 1600 indicated horse- 

wer, steam being supplied by two large single-ended 
Callens, working at a pressure of 160 Ib. 











On Wednesday, the 9th inst., the Flensburger Schiffsbau 
Gesellschaft launched from their yard a steel screw cargo 
steamer to the order of the Dampfschifffahrts Gesellschaft 
‘*Argo,” Bremen, of the following dimensions: y over 
all, 417 ft.; breadth, extreme, 49 ft.; depth of hold from 
keel to upper deck, 30 ft. 8 in.; carrying capacity, about 
6600 tons. The engines, which will be fitted by the engi- 
neering department of the firm, will be of quadruple type, 
and of an indicated horse-power of 2400. The vessel was 
named Louisiana. 


On Wednesday, the 9th inst., the new steel screw 
steamer Jason, which Messrs. Workman, Clark, and Co., 
Limited, have just completed for the above firm, was 
taken down the Belfast Lough for her s trials and 
adjustment of compasses. e principal dimensions of 
the vessel are: Length, 452 ft,; b th, 54 ft.; depth, 
35 ft. 3im., and she has a gross tonnage of 7450 tons. The 
vessel has two steel decks extending fore and aft, with a 
poop, long bridge, and topgallant forecastle. The cargo 
space is divided into four large holds by steel bulkh 
extending to the upper deck, these holds being specially 
arranged for the reception of the bulky cargoes of the 
above trade. Every facility is provided for rapid loading 
and discharge of cargo. ere are six large hatchways 
equipped with seventeen powerful steam winches and 
twenty-five strong derricks, which are stepped on tables 
attached to the masts or swung from crane-posts. The 
machinery has been constructed by Messrs. Workman, 
Clark, and Co., at their Pn: ape works, Queen’s-road, 
Belfast, and is of the triple-expansion type, having 
cylinders 29 in., 49} in., and 83 in. in diameter by 60 in. 
stroke, with latest improvements in auxiliaries intro- 
duced. Steam is obtained from two double-ended cylin- 
drical boilers, 16 ft. in diameter by 19 ft. long, wor — 
at a = of 190 Ib. per square inch under fo 
draught. After a successful trip the vessel left for 
Glasgow to prepare for her maiden voyage. 


On Thursday, the 10th inst., the s.s. Nederland, built 
by Sir Raylton Dixon and Co., of Middlesbrough, was 











taken for trial at sea, when a satisfactory run was made, 


the ave speed being 11.25 knots on the measured mile. 
The vessel has been built to the order of the Netherlands 
Lloyd’s Steamship Company, of Rotterdam, and has been 
constructed under the superintendence of Messrs. Flan- 
nery, Baggallay, and Johnson, of London. Her dimen- 
sions are: h, 345 ft.; beam, 48 ft. 6 in.; and depth, 
30 ft. 3in., with a ing capacity of about 6200 tons. 
Her machinery is by Messrs. Richardsons, Westgarth, und 
Co., of Middlesbrough, of the triple-expansion type, 
having cylinders 26 in., 42 in. and 70 in. in diameter by 
48 in. stroke, with three single-ended boilers, —T ata 
ressure of 180 lb., and built to conform to the Dutch 
overnment regulations. 


On Thursday, the 10th inst., the steamer Como pro- 
ceeded on her official trial trip in Hartlepool Bay. She 
has been built by Messrs. Furness, pideg & and Co., 
Limited, Hartlepool, to the order of the British Mari- 
time Trust, Limited, London, who have chartered the 
vessel for a number of years to Messrs. R. M. Sloman 
and Co., of Hamburg. The vessel is 413 ft. in "i 
with a measurement capacity of about 13,000 tons. The 
machinery, supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, ran very satisfactorily 
throughout the trial, a ea 12} knots being attained 
The cylinders are 28 in., 46 in., and 77 in. in diameter by 
48 in. stroke, with four single-ended boilers, 14 ft. 6 in. 
by 10 ft. 6 in. long, working at 180 lb. pressure. 











Our Coat ABroap.—The exports of coal from the 
United Kingdom—the expression ‘‘ coal” including also 
coke, cinders, and patent fuel—were pretty well main- 
tained in June, the shipments for the month coming out 
at 3,720,583 tons, as compared with 3,714,134 tons in 
June, 1901, and 4,169,724 tons in June, 1900. The de- 
liveries fell off last month to Norway, Denmark, Ger- 
many, Holland, France, Portugal, and Egypt; but the 
increased to Spain, Italy, Turkey, Brazil, and Britis 
India, although the movement to the last quarter was of 
no great importance. The te exports of coal from 
the United Kingdom in the first half of this year were 
20,865,973 tons, as compared with 20,970,197 tons in the 
first half of 1901, and 22,063,206 tons in the first half of 
1900. The principal exports were : 








Country. 1902, | 1901. 1900. 

tons tons tons 
Sweden and Norway 1,808,331 1,776,364 2,082,942 
Germany oa 2,611,246 2,681,199 2,704,757 
nce 5% ..| 8,561,329 8,986,603 4,280,783 
Spain. . ie * .-| 1,872,200 1,418,288 1,315,792 
Italy .. ws --| 8,035,004 2,687,463 2,625,913 











The quantity of bunker-coal shipped for the use of 
steamers —— in foreign trade in the first half of this 
year was 7,183,787 tons, as compared with 6,424,699 tons 
in the corresponding period of 1901, and 5,782,485 tons in 
the corresponding period of 1900. In one way or another 
accordingly coal left our shores to the extent of 28,049,760 
tons in the first half of this year, as compared with 
27,395,896 tons in the corresponding period of 1901, and 
27,845,691 tons in the corresponding period of 1900. 
What may be termed the external movement of British 
coal is accordingly still increasing, but only to a moderate 
extent, the direct shipments having been undoubtedly 
reduced, to some extent, by the export duty of 1s. per 
ton imposed by Parliament in April, 1901. 


FrencH Rattway Proprerty.—The credit of the six 
er French railway companies—the Paris, Lyons, and 

editerranean, the Northern of France, the Orleans, the 
Western of France, the Eastern of France, and the 
Southern of France—has received a certain shock of late 
A rumours of an intention attributed to the French 

overnment ‘of purchasing the companies’ lines. 
course, the authority of the French Legislature is para- 
mount in France ; and if the purchase were decided on by 
the Chambers, it would have to be carried out. At the 
same time it is difficult to understand why the French 
Government should be so eager to purchase the lines, 
when by the terms of the concessions they will = into 
ts hands without any consideration about 1950. However 
this may be, an uneasy feeling has been created, and the 
201. shares of the Paris, Lyons, and Mediterranean have 
fallen 6/. 12s. per share ; the 167. shares of the Northern 
of France, 61. 6d. per share; the 207. shares of the 
Orleans, 1/. 12s. per share ; the 20/. shares of the Eastern 
of France, 1. 16s. per share; the 20/. shares of the 
Western of France, 2/. 16s per share ; and the 20/. shares 
of the Southern of France, 1/. 14s. = share. This de- 
preciation represents a loss of 5,280,000. in the case of 
the Paris, Lyons, and Mediterranean ; a loss of 3,454,500/. 
in the case of the Northern of France ; a loss of 960,000/. 
in the case of the Orleans; a loss of 1,051,200/. in the 
case of the Eastern of France ; a loss of 845,000/. in the 
case of the Western of France ; and a loss of 425,000/. in 
the case of the Southern of France. These figures, taken 
altogether, represent a total loss—or rather a total de- 
preciation—of 12,015,7002. Of course, this depreciation 
may be brought during the next few mont within 
narrower limits ; on the other hand, it may become still 
more serious. It is difficult to see how the French 
Chambers could make a compulsory purchase of the French 
lines in anticipation of the] expiration of the concessions, 
without committing a direct breach of faith. The lines 
were conceded to the companies for a certain number of 
years ; and it was upon the faith of these terms that in- 
vestors advanced capital for the construction of the lines. 
To pay no attention now to the original terms of the con- 
cessions would clearly be a breach of faith and a moral 
wrong. 
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** ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent O. Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform fie of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti: t of the ptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,879. A. G. Melhuish, Edmonton. Internal-Com- 
‘bustion Engine. [4 Figs.) July 22, 1901.—In this specifica- 
tion is described an internal combustion engine which, it is stated, 
revolves a crank without the aid of ‘‘cams, valves, levers,” or 
other ‘‘extraneous aid.” In the engine illustrated, assuming a 
charge to have been fired, the piston will be pushed outwards by 
the explosion, and when the piston head arrives at the exhaust 
port the annular chamber on the piston will have coincided with 
the port, so that a portion of the exploded gas can escape to the 
atmosphere. Further outward movement of the piston then 
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closes the ports, so that when the piston has completed its out- 
stroke a partial vacuum is formed, whereon the new charge 
rushes in and is deflected by the deflector on the back of the 
piston, and causes the remaining products of combustion to take 
a position next to the piston head ; the return stroke of the piston 
compresses the contents of the cylinder until the exhaust port is 
again reached, which, when again opened, permits nearly all the 
remainder of the products of combustion to escape. Beyond this 
point the mixture is compressed and fired in the usual way. 
(Accepted June 4, 1902.) 


GUNS AND EXPLOSIVES. 


16,048. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Recoil Brakes. [1 Fig.) August 9, 1901.—The 
recoil brake for wheeled ordnance with a long barrel-recoil has 
according to this invention, and for the purpose of transmitting 
the recoil of the gun barrel to the return spring without reducing 
the stroke, and to enable a single spring column of comparatively 
short length to be used as a return spring, a helical return spring, 
the cross-section of which in the direction of the axis of the 
spring is of less dimension than in a direction vertical to the axis 
of the spring, and, when in position, and assembled with the 
necessary parts to keep it in place, is not as a whole longer than 








the gun barrel, and yet affords sufficient space between its coils 
to allow of its being compressed (when the gun is fired) to an 
amount equal at least to twelve times the calibre of the gun 
barrel. The return spring may consist of separate parts placed 
one behind the other, and separated by division rings, and may 
surround the brake cylinder which is rigidly attached to a horn 
on the breech of the gun barrel, and bears at one end against a 
fixed abutment, and at the other against the brake cylinder. The 
brake cylinder may be rigidly connected to the horn of the breech 
of the gun barrel by a screw, by which also the return spring may 
be brought to its initial tension. (Accepted June 4, 1902.) 


HYDRAULIC MACHINERY. 


11,066. J. F. Braidwood, Greenwich. Self-Closing 
Water Valve. [4 Figs.) May 29, 1901.—A self-closing water 
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“valve device according to this invention has a metal case, and a 
horizontal valve with a compressible facing and supported by an 
-attached vertical spindle free to slide vertically in a bearing sup- 


! 
ported by an arm extending across the water passage. The valve 
may be opened by the pressure of a cam or eccentric upon a 
| spindle passing through the neck of the valve casting. It is 
reso the valve is ‘‘ suitable for gas works.” (Accepted June 
‘ 2. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,393. A. R. Bellamy, Stockport. Shaft 

[2 Figs.] July 30, 1901.—This invention provides a bearing adap’ 

to support the end of the crankshaft of a or similar motor, 
and applicable also as a support for shafting generally. It is 
| Stated that as outside bearings of such motors form no of, and 
| are to some extent isolated from the bed or frame of the motor, 
| difficulties are experienced in adjusting the bearing into perfect 
| alignment with the driving shaft. According to this invention 
ready and accurate means of adjustment are combined with the 
| bearing so that it ray be capable of yielding to a certain extent 
| and compensated for primary inaccuracies of alignment. The 
| bearing comprises a stand or stool which has a slidable wedge fitted 
in the top of the stand at right angles to the axis of the shaft. 
This wedge has its upper surface slightly rounded. Upon the top 
of the wedge, and capable of rocking to some extent upon the 


nace grate,” and means for uniformly distributing the heated air 
below the te. The air, in illustrated examples, is forced 
through a single or double-chamber hollow wall, and passes to the 
grate through equidistant — at the bottom of the inner 
shell of the wall. (Accepted June 4, 1902.) 


PUMPS, 

12,533. F. Edwards, London. Pumps. [1 Fig.) June 
19, 1901.—This invention has reference to pumps, lesley to 
those of the kind described in the specifications of British Letters 
Patent No. 18,817, of 1897, and No. 629, of 1899, and is designed to 
allow water to flow through the pump barrel without its tion 
being materially changed. To this end the pump barrel may have 
a coaxial inlet and a reciprocating tubular plunger with the inlet 


42833) 


pipe in line with the outlet, and extending into the said plunger. 
tuffing-boxes are provided to prevent escape of liquid between 
the barrel and the outside of the plunger, and also between the 
inside of the plunger and the outside of the inlet pipe. The 

1 may be formed with trunnions to which driving means 





iy 
4 
WHIMA UII 





rounded surface thereof, is mounted a pedestal held down upon 
the slidable wedge by means of collars formed on vertical bolts 
passing through the pedestal, the slidable wedge, and the top por- 
tion of the stand. By means of nuts at the ends of the vertical 
bolts the pedestal can be secured upon the wedge and the stand. 
The upper part of the stand is also provided with screws at each 
end, for the purpose of adjusting the wedge and pedestal. To 
obtain a horizontal adjustment the screws are operated to slide 
the pedestal laterally upon the wedge. For vertical adjustment 
the screws are operated to slide the wedge so that the pedestal is 
raised or lowered as required. By these means horizontal and 
vertical adjustments are readily obtained. In case of strain on 
the bearing in a line coinciding with the axis of the shaft, the 
pedestal is capable of rocking upon the rounded surface of the 
| wedge, and so accommodating itself to the strain. (Accepted 
June 4, 1902.) 


| MINING, METALLURGY, AND METAL- 
‘WORKING. 





10,859. H. Goldschmidt, Essen, a.d.R., Germany. 
Welding. (9 Figs.) May 25, 1901.—It is stated that “by this 
new process it is attained that the molten metal comes directly 
jin contact with the welding pieces, so that the metal may partly 
| join with the pieces, thereby strengthening the joints, whereupon 
| the whole reaction mass begins its operation as calorifying agent 

for the welding process.” As used for welding rails the operations 
are as follows : The ends of the rails are surrounded with a mould 
of clay or the like, and a crucible provided with a tap-hole is 
placed over the mould in such a way that the stream of molten 
material flowing out of the hole shall not directly fall upon the 
rail-ends, but flow into the space between the rails and the wall 
|of the mould. After closing the tap-hole the crucible is filled 
with the “reaction mixture”—for instance, aluminium and iron 





oxide—‘‘ whereupon the reaction is introduced.” When the whole 
mass is in reaction, the tap-hole is opened, so that at first the 
molten “highly overhea’ iron,” and afterwards the molten 
alumina floating above the iron, streams into the mould. The 
iron forms a layer around the lower flange of the rails and effects 
the welding of the rail-ends on this lower flange, as well as welding 
itself upon them, whilst the aluminium slag flowing out after the 
iron surrounds and welds the upper of the rail ends and 
may be afterwards cleaned off. e plug-hole of the crucible may 
be closed with a piece of sheet iron or by asbestos or some other 
substance that will melt as soon as molten iron results from the 
reaction, and will consequently allow the molten mass to pour 
at the right moment. It is stated that by this process the heat- 
ing of the junction is so uniform as not to cause the joint to 
warp upwardly when welding. (Accepted May 28, 1902.) 

20,202. E. Bosshardt, Cologne, Germany. Metal- 
Melting Furnace. [2 Figs.) October 9, 1901.—This furnace 
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for melting iron or the like comprises means for preheating the 
| blast by heat derived from ‘‘ the wall of the ash-pit below the fur- 
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are connected. The bore of the plunger may be somewhat flared 
at its forward end. (Accepted June.4, 1902.) 


RAILWAYS AND TRAMWAYS. 


14,649. RK. H. Dawe, London. Rail-Joints and 
Fish-Plates. [9 Figs.) July 18, 1901.—The object of this 
invention is to provide a method and means of jointing rails that 
shall obviate the hammering that occurs as the wheels of a railwa; 
vehicle pass from the end of one rail on to the next, and whic 
is caused through the end of the rail on which the load is travel- 
ling becoming depressed below the level of the next rail, and by 
the wheels coming against the end of the next rail, which is then 
on a en ey level, with a blow. According to this invention at 
each end of the rail there is cut away a short length of the head 
on the inner side as far as the inner face of the web, and the 
inner fish-plate is made with an upwardly projecting bridge-piece 
to fill the gap and to bridge over the space between the rail-ends. 
This bridge-piece has a convex upper surface, the —— part 
being in the middle opposite the space between the rail-ends and 
slightly above the rail-level, so that the wheels pass on to it and 
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are carried over the space between the uneven ends of the two 
rails, thus giving room for lay at the ends of the rails and pre- 
venting hammering by the wheels. An alternative method is to 
make the joint in the manner above described, except that the 
upper surface of the bridge-piece is flat instead of convex, and 
the upper surface of the end of each rail being sli; ay cut away, 
so that the upper surface of the two rails at the foing is slightly 
concave. Or the convex bridge-piece may be used with concave 
rail-ends in cases where the play of the ends of the rails is more 
than usual or the wear of the upper surface of the bridge-piece 
is heavy. The remaining portion of the inner fish- late is of the 
usual form, except that it is thicker under the bridge-piece than 
at the ends. The fish-plate on the outer side of the rails is also of 
usual construction, and the two plates are secured together by 
bolts passing through the web of the rail, as is customary. (Ac- 
cepted June 4, 1902. 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8399. C. V. Ele: Birmingham. Condensing a= 
ratus. [5 Figs.) Vp oril 24, 1901.—In this specification is de- 


scribed and broadly claimed, for the purpose of condensing exhaust 
steam from steam engines, an exhaust steam-condensing apparatus 
provided with separately and independently working means for 
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effecting the discharge or withdrawal of the liquid and of the air 
and the vapour. There may be a water-lock chamber on the con- 
denser, its valves controlling communication with the conderser 
and the atmosphere. The water lock may be automatically opened 
by the water accumulating within the condenser. (Accepted 


wne 4, 1902.) 

10,973, Vickers, Sons, and Maxim, and J. McKech- 
-in-Furness. Water-Tube Steam Boilers. 

[6 Figs.] May 28, 1901.—In this boiler the steam and water drum 

carries “headers arranged in two lel lines, every other one 

occupying a space intermediate of the preceding and succeeding 

one.” The header pipes may be of oval exterior and circular 
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interior contour and supported in pairs. A partition plate may | The wedge action of the curved upper surfaces of the collar as | helical path, so that they are made to occupy their positions 


separate the header into a front and back compartment, and is | they engage with the pin firmly lock the flyer in place. 








so secured in position that it can be withdrawn ‘ without 
affecting the header.” (Accepted June 4, 1902.) 


14,153. J. Stumpf, Berlin. Steam Turbines. (3 Figs.) 
July 11, 1901.—In this turbine some of the exhaust steam flowin 
towards the condenser is mixed with live steam in a ‘‘ cone-sha 
blast-pipe,” in order to create a more ponderable and slower- 
moving stream. The ‘‘ cone-shaped blast-pipe ” may be in the ex- 


1g. 2. 








haust channel, and its walls may be perforated. The conduit 


around the turbine wheel for the steam should, it is stated, gradu- | 


ally diminish ‘“‘in diameter,” and to this end there is a spirally- 
formed wall within the turbine casing, and that gradually ap- 
proaches the periphery of the turbine wheel. (Accepted June 4, 
1902.) 

14,154, J. Stumpf, Berlin. Steam Turbines. [10 Figs.] 
July 11, 1901.—In order that the U-shaped buckets cut into the 
periphery of a certain kind of steam turbine may be made with a 
milling cutter, a stepped cutter is used which ploughs a way for the 





cutter shaft through the metal in the middle of the outer wall of 
the U. The partitions between buckets are preferably reduced in 
thickness at the front edge in order that effective flow of steam 
may be nearly continuous. (Accepted June 4, 1902.) 


TEXTILE MACHINERY. 


3546. R. Mitch Belfast. Flyers. [7 
Figs.| February 12, 1902.—At present it is usual to screw the 
fivers (or tops) on to spindles, but by this invention the collar of 
the flyer is made so that it can be slid on to the end of the spindle, 
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and in order that it may be locked in ps the upper edge of the 
collar is made with a curved or bevelled surface (or two curved 
surfaces) so shaped that when the collar is turned it will engage 
with the under side of a cross-pin fitted in the end of the spindle. 
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To | 
enable the flyer (o be passed over the pin in the spindle when being | 
fitted in place, its collar is provided with two slots or grooves. It 
is stated that at present spi have frequently to be repaired 
owing to the fact that the flyers or tops work loose, but that by , 
this method of securing the flyers such a difficulty is obviated. | 
(Accepted June 4, 1902.) 


3580. J. emehows. Leeds. (D. Moorhouse and D. T- 
Dewar, Calcutta, India.) da Twisting Frames. 


pinning an 
{2 hay February 12, 1902.—In spinning and twisting frames in 
which the bobbin spindles are driven by tapes or bands from a tin 
or other driving cylinder, and in which it has been customary to 
mount the driving cylinder in fixed brackets, with which no 
allowance can be made for contraction and expansion of the 
driving tapes or bands, according to this invention the driving 
cylinder is mounted in end brackets pivoted to the side standards 
of the frame. The brackets are held in their upright position by 























distancing projections arranged on one side and by springs on 
standards on the other side in such manner that on the tapes or 
bands contracting, the springs yield and allow the swivel brackets 
and their —_ cylinder to be drawn inwards towards the spindles 
to the required distance ; whilst on the tapes or bands again exe 
panding, the springs force the swivel brackets and their driving 
cylinder back away from the spindles to the required distance, so 
that the driving tapes or bands are kept taut, and a constant and 
approximately uniform tension is thus automatically maintained. 
(Accepted June 4, 1902.) 


10,766. A. P. Macquisten, Glasgow. Selectors for 
Loom Jacquards. [1 Fig.) May 25, 1901.—In this electro- 
magnetic selector for jacquards or other such devices, the reeder 
and its holder comprise a row of parallel wires held between non- 
conducting clamped between girders. The cable wires are in 
strands, those of each strand being spread over and held between 
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a pair of insulated sheets, several layers being superposed. The | 
cable wires are connected to the reeder wires by intermediate | 
wires soldered to the cable wires, and the intermediate wires and 


| reeder wires are held together in pairs clamped between washers | 


insulated on each side, and strung upon a bar. (Accepted May 


10,824. J. R. Yorks. Flat Stri .| 


Whiteley, Halifax, Yo 
| P Device. {1 Fig.) May 25, 1901.—This invention provides | 
0 


r the application of an ordinary flat stripping roller and comb | 
immediately in front of the stripping roller now used on carding | 
engines, but made to revolve in the opposite direction, that is to | 
say, made to revolve in the same direction that the flats travel, so | 








that any cotton or dirt which has been driven into the interstices | 
of the wire on the flats is raised and made loose, so that it can 
easily be taken off by the second stripping roller, which revolves in 
the opposite direction. The roller and comb may be mounted 
on brackets attached to the sides of the framework of the carding 
— and may be driven by a band from a pulley placed on the 
end of the doffer shaft of the engine. (Accepted June 4, 1902.) 


13,168. J. Lister, Keighley, Yorks. Wasp-Winting 
Mechanism. (8 Figs.) June 28, 1901.—In connection wit 
machines in which warp threads have to be wound on beams, as in 
dressing, beaming, sizing, and the like, it is sometimes difficult to 
transmit lateral motion to such threads in order that they may 
be more evenly wound thereon, and in such cases according to 
this invention the beams are mounted in bearings construc to 
permit longitudinal as well a rotary motion to be transmitted to 
them, and by this means the threads can be wound in a somewhat 


| deck, and o - 
/have 5-in. armoured hoods and armoured ammunition 


thereon evenly. To transmit this longitudinal motion to the 
beams, cams, cam grooves or tappets, and their co-operating levers 
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and wheels are made use of, together with devices for communi- 
cating motion to them. (Accepted June 4, 1902.) 


15,484. T. N. Grant, Manchester. Clips for Stenter- 
ing Machines. (2 Figs.] July 81, 1901.—In clips of stentering 
machines such as are used for the lateral stretching of cloth during 
the finishing and drying processes, and in order that a clip may 
be provid combining the qualities of both pin and vity 
clips, according to this invention upon the arms to which the 
gravity clip is pivoted is attached a plate (or plates) into which the 
pins are inserted, and the plate may be secured to the arms by set- 
screws, the finger or lever for actuating the gravity clip being re- 
moved. The pin plates and pins are set in a vertical plane behind 
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the plate of the gravity clip, and at such an elevation above it that 
the current of air for drying the cloth is not obstructed and has 
free access to the selvage. At the feed end of the machine the clips 
are boxed or fenced off, and when the pins are being used a re- 
movable cover or guard is taken away and a feed-roller applied. It 
is stated that such clips have hitherto been made with the pins at a 
lower level than the clips, and with the pin plate projecting 
beyond the clip plate and offering an obstruction to free passage 
of the current of drying air to the selvage of the cloth. (Accepted 


June 4, 1902.) 
MISCELLANEOUS. 


3415. L. Brennan, Gillingham, Kent. Climbing- 
Assister. (30 Figs.) February 16, 1901.—This invention pro- 
vides a power-operated travelling projection or handle from which 
assistance may be derived when climbing a stepped or other incline 
or the like. The handle may travel along a guiding sup- 
port in the form of a handrail and has means to prevent it 
from accidentally slipping back should it become disengaged from 
the driving means when in use. Provision is made whereby the 





user is enabled to adjust the magnitude of the upward force as 
desired, and also whereby the handle, on being released, will be 
caused to automatically return to its initial or other intermediate 
starting position on the guiding support, for the use of the next 
person desirous of obtaining assistance. Fluid-operated means for 
propelling the handle are described, pull upon the handle or move- 
ment thereof serving to control its motion. (Acczpted May 28, 
1902.) 








TRIALS OF THE New Russian Cruiser.—The trials of 
the new Russian cruiser Bogatyr, built by the Vulcan 
Company, of Stettin, have just been completed. On a 
12 hours’ trial she maintained a mean = of 24.15 knots. 
The mean power developed was 20,250 indicated horse- 

wer. Her displacement is 6750 tons. She is 416 ft. 8 in. 
ong on the water-line; 54 ft. 6 in. beam; and has a 
draught of 20 ft. 10 in. Normand boilers are fitted, 
and these were worked under a pressure of 3 in. on the 
trials. For protecting the hull there is a 2j-in. curved 

some of the twelve 6-in. quick-firing guns 


hoists ; the others are practically without protection. In 
addition there are a dozen 3-in. guns and six Hotch- 
kiss weapons, so that in offensive power she is very 
strong, and, with her enormous speed, is an effective ship. 
She carried 720 tons of coal on the trial displacement, but 


| stowage has been provided for 400 tons more. 
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with a safety collar, or should fulfil that function| The simplest method of fastening, and one which 

ma es Ti aa themselves. The necessity for this exists in the|is very common in the case of disc wheels, is by 

} ‘aE risk of fracture of the wheel due to centrifugal|means of flat washers or plates (Fig. 14), with 

By JoserH Horner. ‘ _. |force. In many cases provision is made so that the | washers of india-rubber or cardboard intervening. 
ItLustRaATIONS of the principal forms in which | collar or collars shall . capable of retaining the | These grip with a properly cushioned pressure, and 


emery and corundum wheels are made were given | — of a wheel in position after fracture. Itmay|do not tend to crush or to burst the wheel. It 
in the last article. We now propose to show the 'be taken as a fact that the cohesive strength of|is also essential that the spindle shall not be 
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principal and typical methods in which they are | wheels manufactured by firms of repute leaves a driven into the bore of the wheel, but pass through 
mounted: -This includes three details, each of | good margin of safety at the maximum speed at | freely, trusting to the friction and pressure of the 
vital importance—the forms of the clamping plates | which wheels are likely to be driven. But _acci-| washers against the sides. ‘ 

or washers employed, the spindles, and their bear- | dents, due to catching of the work, or toa blow, | Another common method of mounting is to make 
ings. The first of these will be considered in the | or neglect to change a belt on the steps with change | the wheel-bore larger than the spindle, and to have 
present article. in diameter of wheel, do occur, and then the value | the deatios pte with bosses to enter some little 


Clamping-plates should be used in conjunction | of safety collars comes in, _ way into the bore (Fig. 15), clamping up with the 
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nuts as before. In this case no use is made of the’ ternal iron ring B, its pressure against the wheel | to 8 tons, with a starting effort of 800 kilogrammes, 


centre hole as a fitting for the spindle, the holes in | being cushioned by means of india-rubber washers. |His mathematical deductions, however, convinced 
Bursting of the wheel is prevented by an encircling him that motors of 1650 kilogrammes axle-load and 


the plates sufficing. In this way a good deal of 
emery is saved about the centre, where it is really 
of no use, 

A fitting rather frequently used is illustrated in 
Fig. 16, in which safety is secured by dishing the 
wheel and its flanges. When the latter grip the wheel 
over so large an area, the latter soon wears down to 
the diameter of the flanges. Another pair of smaller 
diameter can then be substituted. 
that the bearing of each member is good over the 
surface; if otherwise, the pressure due to tightening 
up may lead to fracture. The design also prevents 
the employment of plain flat wheels, which are the 
forms mostly made. 

The Leshure collars are shown in Figs. 17 and 18. 
Fig. 17 illustrates that used for small wheels ; 
Fig. 18 illustrates that used for large ones. These 
are alternative to the double-tapered sections shown 
in Fig. 16. The collars are turned to gauge, and 
bevelled at the gripping edges to exercise compres- 
sion only on the wheel in the direction of its dia- 
meter. The difference between the two is that while 
one annular projection is sufficient for small wheels, 
two are safer for large ones ; leaving, in any case, 
but 3 in. or4 in. of wheel projecting. Whena large 
wheel wears down, the large collar is removed, and 
its place taken by one of smaller size, having a single 
annular projection. 

Two safety collars by Messrs. Mayer and Schmidt, 
of Offenbach-on-Main, are shown in Figs. 19 and 20. 
The fitting of the double-bevelled faces in the first 
figure differs from those in Fig. 16 in this feature : 
that they are recessed to bear on the wheel faces 
near the periphery only. This device is less likely 
to exercise injurious pressure tending to strain the 
wheel than the attempt to make the disc fit all over 
the surfaces. A similar device, though worked out 
differently, is embodied in the other method of 
clamping (Fig. 20), open areas being left about the 
centre free from pressure. The turning of an 
annulus on each wheel face and flanges near the 
circumference is a refinement in fitting which helps 
to make up a solid and safe wheel. 

A mounting by Messrs. Luke and Spencer, Ltd., 
is shown in Fig. 21. One of the flanges is prolonged 
to form a boss that goes through a much larger hole 
in the wheel; the other fits over its end by its 
bore, and is steadied witha key. The faces of the 
wheel are recessed in dovetailed sections to receive 
narrow-coned faces of the flanges, and bolts passing 
through both flanges and clear through the centre 
hole of the wheel pull them against the wheel faces. 

The mounting of Norton wheels is shown in 
Fig. 22. The nose of the spindle is tapered to 
take a flanged sleeve or collet, over and against 
which the wheel is slid. It is clamped between the 
flange on the sleeve and a loose flange screwed over 
the nose of the sleeve. A central screw and nut 
tighten the sleeve on the coned end of the spindle. 

A Brown and Sharpe fitting is illustrated in 
Fig. 23. The spindle nose is tapered, a sleeve fits 
over it, and is tightened with a nut and washer. 
The wheel is clamped between a flange that forms 
a portion of the sleeve and a loose flange screwed 
upon its nose, and secured by a lock-nut. The 
spanner by which the sleeve is drawn off the nose 
is shown in Fig. 24. Another fitting by the same 
firm is shown in Fig. 25, being that of a wheel 
fixed at the centre of its spindle. The seating here 
is also tapered to take a sleeve, between the flange 
of which and a loose flange the wheel is gripped. 
An extension of the sleeve, seen to the right, forms 
the driving pulley. The loose flange is secured by 
the lock-nut a; 6 is the nut by which the sleeve is 
tightened on the tapered neck of the spindle. 

Mountings of face or cup wheels are seen in 
Figs. 26 and 27. In the first case the wheel is 
fitted into a recessed face-plate, cushioned on 
india-rubber, and is clampei by an internal flange 
similarly cushioned. This, however, leaves a con- 
siderable length of wheel which is not encircled 
and protected by anything on the outside. In the 
second design (Fig. 26) the protection is complete, 
since the whole of the wheel is encased, leaving the 
face only exposed. The ring A is moved back and 
re-tightened as the face wears, the slots which are 
provided to slide over the screws permitting of 
this. 

Messrs. Luke and Spencer, Limited, fit their 
face wheels in the safety mounting, illustrated in 
Fig. 28. A back plate A of cast iron fits on the 
machine spindle. A shallow internal flange on the 


wheel is gripped against this by means of an in- 


It is essential | 











The ring is split in several places to permit of 
tightening it around the wheel by the circular nut 
D, which fits to the ring by a taper.thread, and is 
screwed up with a special wrench. When the face 


of the wheel wears, the ring is taken further back | 
‘and readjusted on the back plate ; to permit of 


which, three sets of screw holes a, a, a are pro- 
vided. 

Another face wheel fitting is shown in Fig. 29, by 
the Norton Emery Wheel Company. Figs. 30 and 
31 are disc wheels by the same firm, in which a 
ring of dovetail section is formed on the centre- 
piece to which the wheel is moulded. The forms 
of such dovetails are varied widely. These are 
used for tool-grinding. Fig. 29 is specially for 
drill-grinding. 

Fig. 32 illustrates a Brown and Sharpe wheel of 
the overhanging type. As the wheel goes on the 
end of its spindle it is dished, with the view of 
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having no projecting parts. The method of its 
fitting is very similar to that in previous illus- 
trations. 

The Landis wheel (Fig. 33) is brought back over 
its bearing rather than between two bearings—a 
position from which wheels may be removed and 
changed more readily than when situated midway. 
The bearing next the wheel is longer than the 
other, and the cupping of the wheel brings it towards 
the centre, preventing overhang and vibration. 

The mounting of wheels for internal grinding is 
shown in the annexed two figures. In Fig. 34 the 
wheel is gripped by a washer and central screw. In 
Fig. 35 the washer is dispensed with, and the 
screw goes directly through the wheel. 

The foregoing do not exhaust the devices which 
are in use; but they include the representative 
types, and the illustrations are instructive object- 
lessons in the nature of the problems which have 
to be solved in wheels having speeds that run into 
several thousands of revolutions per minute. In 
addition to these, safety is further sought in the 
use of protecting-guards of cast-iron or steel plate, 
which will be noted in connection with other 
machine details. 








INTERNATIONAL NAVIGATION 
CONGRESS AT DUSSELDORF. 
(Concluded from page 69.) 

Exectric TowaGEe on CANALs. 

Tue first section had only time to discuss this 
one of the many communications submitted. The 
subject was introduced by Counsellor of State 
Merczyng, of St. Petersburg, who, referring to the 
promising results obtained by L. Gerard and others, 
dwelt upon the interest which this problem excites 
in Russia, where utilisation of water power and 
electric towage on the triphase-current system is 
planned for the Lake Ladoga-St. Petersburg Canal, 
75 miles in length, over which millions of tons pass 
annually. 

Mr. len Gerard, President of the Société Belge 
d’Electriciens, then briefly explained the results of 
three years’ experience on the Charleroi-Bruxelles 
Canal. Triphase power transmission by overhead 
lines has been used throughout. He first tried 
electric-traction locomotives, running direct on the 
narrow footpaths along and between canals; the 
wheels and roads suffered very badly, and the 
power consumption was exorbitant. He then put 
other locomotives on two rails. It was generally 
assumed that boats of 70 tons could, under the 
actual conditions of his special experiments, 


only be pulled by locomotives weighing from 5) 





' brass ring C screwed to the edge of the back plate. | starting efforts of 264 kilogrammes—that is, one- 


third of the assumed n force—should suffice 
to effect a start within 50 seconds, and the experi- 
ments made at Oisquercq fully confirm this conclu- 
sion. Speeds upto 7 kilometres (4.4 miles) per hour 
were realised. This is a very important result ; the 
triphase motors did not fail even when the line was 
under water. Screw-propeller tugs, actuated by 
triphase motors, also gave satisfactory results, and 
we may therefore look forward to economical solu- 
tions of the canal traction problems, if necessary, 
with the aid of two chains for the traffic in the 
two directions. 

Although Messrs. M. Volkmann, of Potsdam, 
and C, Kéttgen, of Berlin, entitle their contribu- 
tion to this question ‘‘ Mechanical Traction on 
Canals,” their review of what has been done in 
this field since the Paris Co of 1900 is 
confined to electrical traction and to the pro- 
gress made in Germany, as they had not re- 
ceived any information from other countries. 
Four systems are dealt with. In conjunction 
with the Schuckert Company, of Nuremberg, the 
firm of C. Vering—whose remarkable beton-de- 
positing plant at the Brunsbiittel Lock we fully 
described in 1895—made experiments in 1899 on 
an island of the Elbe River. The original idea was 
that of a suspended mono-rail locomotive, with two 
obliquely-fixed driving wheels. The costs of such 
experiments are, however, very heavy, and in 
reality a tow-path rail-track locomotive was adopted, 
the two rails being placed under angles of 30 deg., 
with the object of increasing the adhesion weight ; 
the gauge being about 4 ft. The wormwheel gear of 
the first design was replaced by bevel-wheel gear. 
The arrangement was thought promising in several 
respects, but the increased adhesion was obtained 
at the expense of a complicated construction of the 
locomotive, and only 26.5 per cent. of the available 

ower was really utilised for the boat haulage. 

hough under less unfavourable conditions a better 
efficiency could certainly have been realised, the ex- 
periments were not continued. 

The proposal by D. Feldmann, of Elberfeld, does 
not appear to have been put to the practical test. 
He would place two rails, slightly inclined to one 
another, on the canal bank, and a third inverted 
rail at a higher level further inland ; this third rail 
serves also as an electrical conductor. If we call the 
three rails 7,, 17s, 73, starting from the water, r, is 
to bear the chief load, and 7; to take up the counter 
cnr upward, the motor and locomotive cab 

anging over on the inside of the rail track towards 
the water. It would obviously be most difficult to 
insulate the rail 7, which has to bear half the pres- 
sure ; the Lamb system, in which the locomotive 
rides on a wire rope, which rests on insulated sup- 
ports, has failed on this account. Feldmann, 
moreover, requiresa betonised canal bank, and any 
flooding of the track would altogether stop his 
locomotive, quite apart from the ordinary insula- 
tion troubles. — 

The suggestion of the Watt-Akkumulatorenwerke, 
of Zehdenick-on-the-Havel, to propel canal boats 
by means of dry cells, looks at first sight hardly 
practical, but their experiments certainly deserve 
attention. Their great point is that ordinary canal 
traffic is far too much delayed by the waste of time 
in locks ; the barges should move under their own 
power. In one of the canals near Berlin, they first 
fitted a barge of 97 tons burden with an electric 
installation, weighing altogether 6.2 tons, and the 
proprietors declared themselves to be satisfied at 
the end of the season. With a larger boat the 
working expenses amounted to about 0.05d. per ton- 
kilometre for a speed of 4 kilometres (24 miles) per 
hour, assuming full loads. The authors regard the 
mechanical construction, which they examined— 
four-blade screw propeller for 160 revolutions, 
toothed-gearing, &c.—as suitable and durable, and 
they consider that: the dry-cell batteries and motor 
installation could be recommended for boats 
regularly plying between certain stations. The 
high initial cost of the plant is against its 
general use; that so far we have few faci- 
lities for charging batteries along the canals, 
is a point of secondary importance, for that 
difficulty would disappear. The Watt Company 
has further constructed an electric tug especially 
for the purpose of helping boats to pass through the 
locks. The tug is 46 ft. long, hasa draught of 4 ft., 
and develops 57 effective horse-power ; it has done 
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good service on the Finow Canal, pushing boats | built by the Maschinenbau Actien - Gesellschaft, 


into the locks and pulling them out again ; but re- 
liable cost estimates cannot yet be given. The 
Akkumulatorenwerke Hagen (better known in 
England as the Tudor Company) have also renewed 
former experiments with electric tugs, likewise, it 
is stated, with good results. 

The last section of the memoir by Volkmann 
and Kéttgen concerns a»project by Siemens and 
Halske for boat-towing on the Havel-Oder Canal, 
64 miles in length, by means of what may briefly 
be styled narrow-gauge electric tramway locomo- 
tives with trolley wire and tow-ropes. The loco- 
motives weigh 2.5 tons and run on two rails, the 
outer of which is to bear the main weight. The 
project has been fully worked out, but the experi- 
ments have been confined to a short section. The 
firm has also suggested to quicken the locking of 
vessels by the aid of special locomotives or special 
boats, both electric. 

A further paper on the same subject, which will 
form one of the chief questions to be discussed at 
the next Congress, by E. Abshoff and O. Biisser, is 
essentially historical. We may also mention a 
memoir by Baurath Priissmann, of Ruhrort, on the 
‘‘ Utilisation of the Water Power of Weirs,” and 
one by H. Graftio and N. Karaulow, of St. Peters- 
burg, on the same question, the latter referring to 
the Ladoga Canal. 

We regret that we cannot abstract the great 
number of remaining miscellaneous papers. This 
is especially the case as regards the memoir by 
Messrs. F. Segovia and E. L. Corthell on the 
Rivers La Plata, Parand, and Uruguay, on which 
the Argentine Republic has spent large sums. The 
fine large relief maps of these river basins and 
estuaries formed part of the Congress Exhibition, 
which a very carefully compiled guide rendered 
most instructive. 

The present was the first time that Germany had 
entertained the Congress, and a few lines will suftice 
to explain the unusual interest which the occasion 
created. Apart from the canals and estuaries 
open to ocean ships, Germany possesses 10,000 kilo- 
metres (over 6000 miles) of navigable waterways, 
which carried, in 1900,41 million tons of exports 
and 32 million tons of imports. The ton-kilometres 
of that year amounted to 11,500 millions, the average 
transport length being 315 kilometres (196 miles). 
Four-fifths of this tonnage went by the great rivers ; 
the German Rhine, which is navigable for over 350 
miles, alone carried half of the total burden, and 
the three ports of Duisburg, Ruhrort, and Hochfeld, 
which the members visited, situated about 20 miles 
below Diisseldorf, cleared more than 14 million 
tons in 1900. Berlin comes next in order in this 
respect, Hamburg—speaking of its inland shipping 
trade only, of course—third. The ratio of water 
to rail traffic in Germany was 24 to 76, calculated 
on the total amount of goods carried. When we 
reckon the goods transport per unit length, the 
ratio is in favour of the waterways by 8 to 5. 
Hence the German maxim: ‘‘ Not railways or canals, 
but railways and canals.” The excursions were well 
suited to drive this rule home. An excellent treatise 
on the Prussian waterways, compiled by Messrs. 
Roloff and Bergius, of the Ministry of Public 
Works, was presented to the members of the Con- 
gress, and some of the excursion guides were of a 
superior character. 


Tue Excursions. 


A list of the excursions has already been given. 
The Elberfeld-Barmen suspended monorail line, 
which, together with the municipal electricity 
works, formed the chief technical item of the 
Tuesday afternoon, was described in ENGINEERING, 
vol. lxix., pages 412, 438, and 601. Ruhrort and 
Duisburg are, strictly speaking, on the River Ruhr, 
but close to the Rhine, with which the basins are 
further connected by canals. Many of the cranes 
and other machinery are due to the Duisburger 
Maschinenbau Actien - Gesellschaft, late Bechem 


Niirnberg, to the designs of their engineer, A. 
Rieppel. Another party visited the Grand Canal 
| lift at Henrichenburg and the city of Dortmund. 
| A third party, considerably more than the 200 in- 
| vited, was admitted into the steel works of Fried- 
rich Krupp, at Essen. 

| Though morning and afternoon were at the 
| visitors’ disposal, not more than an exceedingly 
hurried visit could be paid. The Essen Steel Works 
form the kernel of the eight works of the firm of 
Friedrich Krupp, which employs altogether 43,000 
men—24,500 at Essen—-upon whom a population of 
147,645 heads depended in 1900. The other chief 
works are the steel works at St. Annen, in West- 
phalia ; the Gruson Works, near Magdeburg ; and 
the Germania-Werft, at Kiel; and further blast- 
somangph: collieries, and mines. The Essen works 

one comprise 513 steam engines, a; tin 

44,000 horse-power, 5300 aaah tools, Tat cane 
hammers, 363 electric motors, 72 cranes of 150 tons 
maximum capacity, 111 kilometres of rail track, 
44 locomotives, and so on. Of the sixty depart- 
ments, the party saw the Martin steel works, dating 
from 1900 ; the armour-plate department, with hy- 
draulic presses of 6000 tons; the two Bessemer 
works, of 1861 and 1864 ; the steam hammer Fritz, 
whose block of 50 tons makes a free fall of 114 ft., 
and which is served by four cranes—two of 50 and 
two of 20 tons capacity. The foundations of this 
monster have not been renewed since 1861. Further, 
the crucible steel works, watching the dozens of 
men taking their crucibles with the utmost ‘speed 
and in perfect military order from the rows of 
furnaces flanking the two sides of the pit ; two of 
the four gun-shops, &c., were also visited. In 
the afternoon members inspected several of the co- 
operative stores—there are fifty-five sale-houses at 
Essen in addition to nineteen sale-stores for coal 
and potatoes, &c., butcheries, bakeries, &c.—work- 
men’s dwellings, boarding-houses for the unmarried, 
the beautiful convalescent home, and the Catholic 
and Protestant churches of the colonies, finally unit- 
ing at dinner in the Krupp Hotel. The following 
contributions were made in the ten years 1890 to 
1900 to the welfare funds: By the staff (in round 
numbers), 100,000]. ; by the men, 550,0001.; by 
the firm, 1,350,000. The firm gave in 1900, 
for obligatory invalid and insurance funds, nearly 
80,000/., for voluntary benevolence about as much, 
making a total of almost 170,000/. in one year. 

In the evening 300 members proceeded to 
Bremen, the Holstein Canal, Hamburg, and 
Liibeck. When we mention that their number 
was largely swelled by hosts, officials, and other 
guests, so that 400 sat down to the repast, and that 
there was no reason whatever for any grumbling, it 
will be clear that the arrangements reflect the 
greatest credit upon the Secretary-General Sympher 
and his honorary assistants, the local committees, 
and the kindly hosts. Members had only to pack 
their luggage and affix the labels, to find every- 
thing at their respective hotels in the evening, and 
they were grandly féted, as on all the excursions and 
at Diisseldorf itself, where the town gave a dinner 
to 800 members. A most instructive, a thoroughly 
enjoyable, and a very tiring excursion this proved. 
The State of Bremen showed the visitors as much 
of their city, with now 163,000 inhabitants, its 
quaintly beautiful renaissance town hall, dating 
in its present state from 1608, where luncheon 
was served in the most exquisite taste, and of 
their port, as could possibly be achieved in one 
morning with the aid of carriages and a steamer. 
The, now old, free harbour is the work of Dr. 
Franzius, one of the Presidents of the Congress, 
and has cost 1} million pounds. The new exten- 
sions, which will cost double that sum, were de- 
signed by Mr. Ed. Suling. The power station, 
essentially steam and hydraulic, is situated at 
the town end of the harbour, which consists of 
several long parallel basins, to which a spacious 
outer basin is now being joined at the far end. 





and Keetmann, whose 150-ton cranes, of the tower 
or derrick type, the party afterwards saw at Ham- | 
burg and on the Germania-werft, at Kiel. Boats of 
2340 tons and 10.8 ft. draught call at Duisburg ; 
52 per cent. of the trade of 1901, 6,758,000 tons, 
chiefly in coal, coke, and ores, was with Holland 
and Belgium. Five hundred members were enter- 
tained on that afternoon. On Saturday, July 5, one 
pirty went to Remscheid, with its great reservoir 
aid dam, 160 metres in length, blocking a valley, 
and to the bridge at Miingsten with its parabolical 


Bremen ; 220 ships of more than 16} ft. draught 


The tidal range is about 1.5 metres, 2.5 maximum. 
Vessels of 195 ft. draught can now come up to 


called there in 1901. The correction of the Lower 
Weser and of the Outer Weser, with its dangerous 
shifting sands, increases the expenditure ; yet the 


State is ready to take the burden of the regularisa- 
tion of the 


driven in, with sheet piling in front, the space 
between them bei ed. with beton. On the 
inside are then added three rows of inclined piles. 
On these piles rests the iron grid supporting the 
walls and the filling-in behind. To clear the ground, 
two suction dredgers, holding 850 and 1000 cubic 
metres, and discharging their spoil through 900 
metres (almost 3000 ft.) of piping, are employed ; 
they were built by the Weser ‘Aktion-Gesellschaft. 
The cranes are almost all hydraulic, the pipes lying 
in an accessible conduit, provided in the walls, safe 
from frost. Many of the sheds have a depth of 
130 ft. ; the new sheds (200 ft. deep) will be of 
two storeys, with sliding doors of corrugated iron. 
Bremerhaven, which is situated on the Weser 
40 miles below Bremen, was bought by Bremen from 
Hanover less than a hundred years ago, and counts 
now 20,000 inhabitants. Since 1828 the State has 
spent over 2,000,000/. on harbour improvements, 
apart from maintenance and working expenses ; 1715 
ocean steamers, of 1,677,548 register tons, arrived 
in 1901. The old locks had a width of 11 metres ; 
later on entrances of 22 metres were adopted, mainly 
for the paddle steamers of that time ; then followed 
a recession to 17 metres. The new extensions, 
which Baurath Rudloff, the guide of the party, 
built, comprise a lock of 215 metres useful length, 
28 metres width, and 10.56 metres depth. The large 
dry dock, 226 metres in length, also 10.56 metres 
deep at average high water, has already been men- 
tioned in last week’s issue. ‘There is no floating dock. 
Near the dry dock are the 150-ton tower crane of the 
Benrather Maschinenfabrik, tested under a load of 
200 tons, which turns about its vertical axis, and two 
other electric cranes of the same type from the same 
company. In the new quay walls, all piles are 
driven in obliquely to depths of 24 metres maximum. 
There are several interesting hydraulic swing 
bridges, and also sliding bridges. The 215-metre 
lock just referred to is closed on the inside by an 
hydraulic sliding gate, which runs on 27 pairs of 
rollers of 31.5 in. diameter, and is driven by a 25 
horse-power hydraulic motor and chains. The gate 
is weighted down by 20 tons of water. Mr. Rudloff 
recommends this type of gate, which was constructed 
by the Gutehoffnungshiitte, the motor being supplied 
by Messrs. Hoppe. The construction of the iron 
gates, power station, engines, hydraulic pumps of 
60 atmospheres, and electric plant, was shared by 
Messrs. Pfeiffer, of Kaiserslautern, Haniel and Lueg, 
of Diisseldorf, G. Luther, of Brunswick, and the 
Helios Company, of Cologne. The experimental tank 
of the Norddeutsche Lloyd was referred to on page 68 
ante; it measures 164 by 6 metres, and has a depth of 
3.20 metres. The Kaiser Friedrich, which the party 
afterwards saw idle at Hamburg, had there been 
tested in model, after its completion, unfortunately; 
it had been ascertained that the vessel could not 
attain her desired speed, and she has never done so. 
As guests of the Norddeutsche Lloyd, under 
whose protection they had been for the last hours, 
the party proceeded, in the evening, on board the 
Rhein, down the Weser, past the Rothesand Light- 
house, the model of the German Navigation Pavi- 
lion at Paris, in 1900, near enough to Heligoland 
to see the new electric flashlights put up by Mr. 
Schulte, one of the party on board, and up the 
Elbe to the entrance of the Kaiser Wilhelm Canal 
at Brunsbiittel. The Rhein being longer than the 
Brunsbiittel lock, 150 metres in length, the boat 
entered the lock without passing it. Brunsbiittel 
has become a busy, prosperous settlement since we 
described the canal in 1895, in the series of articles 
commencing May 31 of that year. Two thousand 
seven hundred and thirty-eight vessels passed 
through the canal last May, aggregating 387,339 
register tons, and paying 182,822 shillings in dues ; 
the traffic fluctuates, of course, and the figures are 
lower than those for May, 1901. The warships, 
which frequently steam through the canal, are 
not counted, nor do they dues. The lock 
machinery operates well; only three gate - posts 
have been damaged these seven years at Bruns- 
biittel, by ships running into them. The new 
suction dredger Nicolaus, designed and constructed 
for the canal by Mr. O. Friihling, of Brunswick, 
was examined with much interest. It keeps the 
Elbe end of the canal clear of mud, and attains a 
most remarkable efficiency. The suction head, 
which is held by a crane, consists of two parts, a 
mechanically and hydraulically excavating bucket 





pper Weser on its shoulders if the 
Rhine-Elbe Canal is built, which would cross the | 
Weser at Minden. The new quay walls have ver- | 
tical river fronts. Piles go down vertically to} 





steel arch of 160 metres span, 107 metres in height, 


— 16 metres. Two rows of-vertical piles are first | 





and a receiver, which admits only the desired quan- 
tity of water ; a thick mud is spurted out into the 
holds, of 400 cubic metres capacity, which are filled 
within 10 minutes. The excavation is assisted by a 
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Blake force pump of 40 horse-power ; the dredging 
pump is driven by a 150 horse-power engine, which 
also enables the spoil to be discharged through 
pipes at 200 metres distance, and the whole boat is 
propelled by two screws, driven by two 120 horse- 
power engines. The dredger requires a crew of 
11 persons. In ordinary practice it steams fully 
loaded 2 miles out to discharge its mud. Work- 
ing 10 hours daily, it performs 13 such trips, 
removing 3500 cubic metres of mud in strips 
3.5 metres wide from the canal, at an average ex- 
pense of 150s. daily. It replaces one large bucket 
dredger, together with three steam hopper barges, 
which used to excavate 1500 cubic metres per day 
at an expenditure of 380s. The new dredger works 
best in a mud of a density 1.275, but has to deal with | 
mud of a density 1.6. These are the official data 
compiled by Mr. Scholer. | 

aving gone by train to Rendsburg, where the 
President of the Canal Commission, Mr. K. Loewe, 
presided at the lunch given by that body, the party | 
again embarked on one of the Sartori Line of Kiel- 
Korsoer steamers up the canal to the Holtenau | 
lock, Mr. Sartori doing the honours. There | 
were many men on board who had taken a/| 
srominent share in the construction of the canal. | 
Ve will mention only two more names, Geheim- | 
rath Fiilscher, of Berlin, and A. Koch, now of 
the Darmstadt Technical College; on the latter 
fell the chief burden of preparing the designs 
for the railway bridges at Griinenthal and 
Levensau, which had to be altered at the last 
moment. The actual operations on the canal concern 
chiefly the improvement of the harbours and the 
enlargement of the passing places. In the evening 
the steamer returned from Kiel again, to show 
the illumination of the canal line by about a thou- 
sand incandescence lamps of 25 candles, placed 
from 80 to 250 metres apart, and arranged 250 in 
series in four circuits, fed from the ends. This novel 
illumination by the Helios Company, of Cologne, 
has proved entirely successful. 

In the remaining afternoon hours hurried visits 
were paid up Kiel Bay to the chief shipbuilding 
yards. There were three yards which received the 
members —the Kaiserliche Weft, the Germania 
Weft, and the Howaldtwerke. The Kaiserliche 
Weft, which has built cruisers like the Fiirst 
Bismarck and Prinz Adalbert of 10,700 tons and 
16,200 horse-power (the latter), and where the 
Frithjof and others are being lengthened in the dry 
docks, now employs over 6000 men, and extensions 
are being carried out. The dimensions of the two 
dry docks under construction are: Length, 175 
metres; width at water level, 29 metres, and 11.75 
metres depth over the sill, which is flush with the 
bottoms ; they are closed by sliding pontoons ; and 
the extreme available length is 183.5 metres. The 
excavations were made with bucket dredgers sup- 
plied by Holzmann and Co., working at the remark- 
able depth of 18.5 metres. The same firm built the 
great bell caisson, 42 metres in length, 14 metres 
in width, and 5 metres in height, which spans the- 
whole width of the dock, and which weighs 345 tons, 
not including the pipe system. It is further loaded 
with 736 tons of beton and 859 tons of iron. 

The Germania Werft belongs to Friedrich Krupp. 
Its most striking features are the bridge crane, 
which, turning about its vertical axis, deposits the 
plates in bins provided on the circumference of the 
circular path on which itruns ; and the ten covered- 
in slips, two pairs of which are now completed. They 
look very much like the Crystal Palace, all in iron and 
glass, but are rectangular, with saddle roofs. They 
have high open portals on the water side, towards 
which the floor slopes, and are open all round 
for several metres above ground. The glass panes 
are 4 in. in thickness; the roof panes, some of 
which cracked in the early days, rest on iron-wire 
netting. The dimensions of the slip-houses, which 
are all adjoining one ancther, vary between 115 and 
225 metres in length, and 30 and 40 metres in 
height ; all the ten together will have a width of 
254 metres. The atmosphere was very pleasant on 
a very hot afternoon, and the glass-houses are said 
to be popular ; but the first were only completed 
last winter. The slips are commanded by electric 
travellers ; there is an electric power central 
station on the new site, and the space problems 
seem to be successfully solved. 

The renowned Howaldtwerke date from 1838, the 
actual new yards going back to 1876. They have two 
splendid water fronts : Kiel Bay for large vessels 
up to 250 metres in length, and the Swentine 
inlet for small vessels. The 150-ton crane of the 
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Benrath Engine Works, 50 metres high, stands by 
the side of the bay front, commanding a radius of 
41.4 metres. 

On the Tuesday morning the party divided. 
Some went to the beautiful medizeval Lubeck, the 
old head of the Hansa, once more rising into 
eminence, to inspect the new Trave Harbour and 
the Elbe-Trave Canal, with its Hotopp syphon 


| locks at Krummesse, which were described in En- 
GINEERING, vol. lxix., page 571. The others took 
train—special trains always—to Hamburg, more 
modern because the fire of 1842 destroyed much of 
old Hamburg, proceeding in carriages to its magni- 
| ficent new town hall, where the chief burgomaster 
presided at lunch, and through the beautiful modern 
suburbs to the grand harbour. Here the Hamburg- 


| eg 
more busy, and finally transferred them for 


America Line took them on one of their steamers 
up and down the Elbe, which on the dull rainy 
afternoon—so far magnificent weather had through- 
out favoured the Congress—-looked, all the 
dinner 
to their newest liner, the Fiirst Bliicher, which for 
real comfort probably stands unequalled. Hamburg 
ranks with Liverpool in population, and with 
London and Liverpool in importance as the world’s 
greatest ports. The Hamburg imports of 1900, 
from the sea and inland, sum up to 14,818,414 
metric tons, the exports to 9,215,282 tons ; and the 
trade to and from the sea predominates, of course. 
It would be useless to attempt to go into details ; 
but we will mention that of the ships which make 
use of the quays and their cranes—that is, of 37 per 
cent. of the whole shipping movement—more than 
half sail under the German flag. This, was the end 
of the great excursion, which all members will be 
glad to remember, not only on account of the many 
interesting objects and works which they saw, but 
also for the great courtesy and general hospitality 
which they enjoyed. 








THE DRAINAGE OF NEW ORLEANS. 

Or all the unlikely sites for a great city, that on 
which New Orleans stands seems the least adapted 
for the convenience of a large population. On one 
side it is embraced by a bend of the Mississippi, of 
which the low-water level is very little below the 
general level of the city, while flood-level is 17 ft. 
higher. On the other side is Lake Pontchartrain, 
a body of water 45 miles long and 22 miles wide, vary- 
ing in level at times by nearly 4 ft., the lowest being 
very little below the streets. On the third side, at 
a distance of 4 or 5 miles, is Lake Borgne, another 
large body of water, communicating by tortuous 
channels with Pontchartrain, and also in full com- 
munication with the Gulf of Mexico, so that it is 
subject to tidal rise and fall, which, however, is 


not very great. The relative levels will be best 
cndeabae from the following Table : 
Ft. 
Highest water in Mississippi in 1897 _ ... 38.45 
Portion of city directly adjacent to river 
level ... ne wy + Si .. 83°00 
Lowest portion of city iis id ... 19.50 
Mean ocean level in Lake Pontchartrain... 21.46 
” ” ke Borgne... . 21.26 


From these figures, which are heights above an 
arbitrary datum, it will be seen that the lowest 
part of the city is below the general water-level, 
and that were it not for the banks or levees which 
surround the whole area, the entire city would be 
submerged during floods. These banks are shown 
in the map annexed, while the levels are to be 
seen in the section (Fig. 2) which follows the line 
A B on Fig. 1. 

While the levees keep the surrounding waters 
out of New Orleans, they, at the same time, im- 
prison the rainfall, and thus give rise to local 
floods. The town, as is usual in America, is built 
very openly, and only a small portion of the rain- 
fall in the past fell on impermeable pavement. 
But the growth of population and increase of 
buildings has wrought a change, and of late 
years there have been frequent floods in the 
more populous quarters, because the rain could 
not escape. The storms are of a kind of which 
we have, fortunately, no experience in England, 
for our sewerage systems would be quite unable 
to deal with them. From an article contributed 
to the Engineering News by Mr. L. W. Brown, 
M. Am. Soc. C.E., and formerly engineer to the 
City of New Orleans, we learn that it often rains 
at the rate of 3 in., 4 in., and even 5 in. per hour. 
Fortunately, such storms are very brief, generally 
lasting only a few minutes. Nevertheless, in the 
period between October, 1871, and September, 
1885 (fourteen years), there were 46 days on which 
more than 24 in. of rain fell in the 24 hours. On 
three days out of the forty-six more than 7 in. fell ; 
on other three days more than 5in., and on four 
days more than 4in. Fortunately, a good deal of 
the area of New Orleans was cypress swamp in the 
past, and fairly‘absorbent, or else the results in the 
ower portions would have been more serious than 
they were. A glance at the scale on the map will 
show how large is the area, and therefore how little 
can be paved when it is remembered that the 

pulation is only about 300,000. The extreme 
ength of the town from right to left is over eight 
miles, and from river to lake about the same. 

When the financial position of New Orleans, 
which had suffered severely from the effects of the 
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conflict between the Northern and Southern States, 
justified the very large expense of a drainage under- 
taking, careful records were kept of the rainfall, 
and of the amount of water which ran off and had 
to be dealt with immediately. As a result a scheme 
was propounded, and the area was divided into 
sections, which are marked on our map. Right 
through these sections a main arterial canal was 
projected, beginning near the left-hand side of the 
the map, and ending in Florida-avenue, where it 
enters a main outfall canal leading to Lake Borgne. 
The capacity of this canal was fixed at 3000 cubic 
feet per second. The main canal is fed by numerous 
branch canals, there being in most cases a pumping 
station (shown by a black circle) at the junction of 
the two canals, to raise the water from the one to the 
other. In addition to the main outfall canal there 
are two relief canals leading to Lake Pontchartrain 
for use in heavy floods. At present these relief 
canals are the only outlets, as the main outfall has 
not been built. It is intended eventually that the 
relief canals shall drain their respective districts 
into the main canal, except in great floods, when 
their currents will be reversed. 

During flood the system will work as follows : 
The drainage in section No. 1 will be delivered to the 
first pumping station ; part of it will be lifted into 
the main canal by one set of pumps, and part into 
the relief canal by another set of pumps. This 
portion will be lifted again at the pumping station 
shown to the extreme left of the map. The drainage 
from section No. 2 will be lifted into the main 
canal at the second pumping station, as far as the 
capacity of the canal permits. The remainder will 
be delivered to the second relief canal towards the 
lake, to be again lifted at the station shown on the 
map. The drainage from section No. 3 is pumped 
into the main canal at the third station, and that 
of section No. 4 at the fourth station. Similarly 
from the fifth section, the last pumping station 
shown being at the commencement of the main 
outfall. In dry weather the water will mainly flow 
by gravitation. 

The large quantities of water to be dealt with 
may be inferred from the sizes of the canals. 
Those now constructed vary from a maximum of 
25 ft. wide, and 9 ft. deep below flood slope, or 
13 ft. below the surface of the street, with a 
delivery area of 170 square feet, to a minimum of 
5 ft. wide and 7 ft. deep below the flood slope, or 
11 ft. below the surface of the street. The ground 
was bad for the purpose, being all alluvial, and full 
of roots of cypress trees which had been cut down 
years ago. Generally, all the conduits having a 
greater width than 18 ft. were placed on piles. 
Where no piles were used, planking was laid, with 
athick bed of concrete over it. A section of a small 
canal is shown in Fig. 6 annexed. This is built en- 
tirely of concrete, reinforced by iron rods in the top 
and sides. This method of construction was adopted 
in the later portions of the scheme. In some of the 
more distant parts of the city the canals are un- 
covered, and in some instances are unlined also. 

Some of the pumps used on the canals are illus- 
trated on the preceding pages. Figs. 3 and 4 
show a pump, of which there are three examples 
at station No. 6, and three at No. 7. Each pump 
has an ordinary capacity of 250 cubic feet per 
second against a head of 10 ft., the speed of revo- 
lution being 62} per minute. These pumps are 
guaranteed to work against a maximum head of 
19 ft. at a speed of 77 revolutions. The pump 
runners, or impellers, are 9 ft. 5 in. in diameter, 
and the suction and discharge pipes 6 ft. in dia- 
meter. Fig. 5 shows the screw pumps installed at 
pumping station Nos. 1 and 2, there being three 
such pumps at No. 1, and two at No. 2. These 
pumps have a capacity of 250 cubic feet per second 
against a head of 5 ft. The screws are 9 ft. in dia- 
meter, and run at 88 revolutions per minute. All 
these 6: 9 were furnished by the Edward P. 
Allis Works, Milwaukee. All the pumps are 
operated by electricity frem a central station. This 
station is built of brick, and is 180 ft. long by 
1365 ft. wide. The building is divided lengthwise 
by a wall which separates the boiler-room from the 
engine-room. The foundations of the building are 
of concrete, resting on piling 65 ft. long. The 
space provided in the building is sufficient for the 
installation of about 8000 kilowatts; at present 
there are three 750-kilowatt generator units, one 
375-kilowatt generator unit, and two 75-kilowatt 
generator units. There is now under contract one 
1000-kilowatt generator unit, to be in operation in 
the early part of next year. 





The generators are the three-phase, 25 - cycle, 
3300-volt type, built by the General Electric Com- 
pany, of Schenectady, N.Y. They are substan- 
tially built for hard service, and are guaranteed to 
carry an overload of 25 per cent. without injury. 
Each generator is direct-connected to a compound- 
condensing engine, built by the Edward P. Allis 
Company, of Milwaukee, Wis. The four large 
engines are cross-compound condensing, and the 
small engines are tandem-compound. The engines 
are guaranteed to operate on a consumption of 
steam not exceeding 15 lb. per indicated horse- 
power per hour. The condensers are of the jet 
type, and the air-pumps are provided with Corliss 
gear. The engines are provided with reheating 
receivers. The field coils of the generators are 
excited by a direct-current generator driven by a 
three-phase induction motor. The original instal- 
lation was provided with two rotary converters for 
this purpose; but experience showed that the 
rotary converter and the generator frequently fell 
out of synchronism. By use of the motor-driven 
generator this difficulty has been overcome. The 
switchboard is built of heavy blue Vermont marble, 
and is well equipped with all necessary indicating 
and recording instruments. 

The boiler installation consists of four batteries 
of two boilers each. They are the water-tube type 
of the Babcock and Wilcox make. These boilers 
are built to carry a working pressure of 200 Ib. per 
square inch, although the steam pressure carried on 
the boilers is normally 160 lb. per square inch. 

In pumping station No, 1 there are four pumps 
installed at the present time. Three of these 
pumps are of the screw type (Fig. 5), and each has 
a capacity to deliver 250 cubic feet of water per 
second against a head of 5 ft. There is also a 
constant duty pump of the centrifugal type, 
capable of delivering 50 cubic feet of water per 
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second against a head of 10 ft. The pumps are 
placed in masonry pits and below the level of the 
water in the discharge channel. Each pump is 
driven by a three-phase, 25-cycle, rotating field, 
alternating-current synchronous motor; the cur- 
rent is delivered to the armature of motors at the 
full potential of 3000 volts without transformation. 
The shafts of the pumps are vertical, and the cast- 
iron spider holding the field coils is pressed on the 
end so that the rotor revolves in a horizontal plane. 

Pumping station No. 2 is similar to pumping 
station No. 1, except that there are but two pumps 
of 250 cubic feet each, and one centrifugal pump of 
40 cubic feet discharge per second. 

Pumping station No. 3, the partial equipment of 
which is to be completed this year, will be pro- 
vided with two pumps of the centrifugal type, each 
having a capacity to deliver 250 cubic feet per 
second against a head of 8 ft. ; and one centrifugal 
_e of a capacity of 50 cubic feet per second. 

he pumps in this station are to be placed above 
the level of the water in the discharge channel, and 
each a is to be driven by a three-phase motor 
connected by a horizontal shaft to the shafts of the 
runner of pumps. 

Pumping station No. 4 will not be built at the 
present time. 

Pumping station No. 5 is equipped at the present 
time with one electrically-driven pump and one 
steam-driven pump, each of these pumps having a 
normal capacity of 150 cubic feet per second against 
a head of 12 ft. 

Pumping stations Nos. 6 and 7 are duplicates. 
There are three centrifugal submerged arse in 
each station, but a fourth pump is contracted for, 
and will be installed by next April at pumping 
station No. 6. Each of these pumps has the capa- 
city to deliver 250 cubic feet per second against 
a head of 10 ft.,° but on test it discharged 


| 260 cubic feet per second, with a lift of 10 ft. On 
lifts ranging from 3 ft, to 4 ft. each pump delivered 
| between 380 and 390 cubic feet per second. The 
pumps are motor driven, each pump having the 
‘rotor of its motor attached to its vertical shaft. 

| Pumping station No. 8, located on the opposite 
_side of the Mississippi River, in Algiers, is provided 
| with a steam-driven centrifugal pump with a normal 
|capacity of 150 cubic feet of water per second 
against a head of 12 ft. 

The pumps for delivering the water from section 
to section along the main canal are not now in- 
stalled, because the main canal in Broad-street has 
not been built, but space has been provided in 
each pumping station for the additional pumps that 
will be required for this purpose in the future. It 
is intended to make up the lack of fall in the 
canal by giving an artificial slope to the surface of 
the water. At each pumping station the water will 
be raised. At present a very small portion of the 
water that is pumped by pumping station No. 5 is 
discharged into Lake Borgne, where it is ultimately 
intended the constant flow, as well as all water 
from moderate storms, will be discharged. 

At present pumping stations Nos. 6 and 7, as 
well as No. 3, which is now in course of construc- 
tion, discharge all storm water and constant flow 
into Lake Pontchartrain, It might be supposed 
that this water could be more economically pumped 
into the river, but as the river rises to an elevation 
of between 35 and 40 above datum for a greater 
— of the year, this method of discharge would 
be very expensive, and would cost much more than 
to pump into Lake Borgne, as is now proposed. 

he system of drainage was designed by Mr. 
L. W. Brown, under the direction of a board of 
advisory engineers, composed of Mr. Rudolph 
|Hering and Majors B. M. Harrod and H. B. 
| Richardson, and the work of construction, since 
its inception, has been in charge of Major B. M. 
|Harrod. But on March 1, 1902, owing to some 
| controversy and unjust criticism of the work, Major 
| Harrod resigned as chief engineer of the Drainage 
|Commission. Since that date Mr. William C. 
| Kirkland has occupied the position of acting chief 
engineer. : 

The central electric power and pumping stations, 
as also the completed canals and conduits referred 
| to above, are now in operation, under the direction 
of the Operating ye of the Drainage Com- 
mission, of which Mr. Alfred Raymond is general 
manager, and are giving thorough and satisfactory 
service to the sections served. 
| The principal contractors for the work have been: 
the National Contracting Company, of New Orleans, 
|Captain William Mayo Venable, local manager ; 
jand Messrs. Nash and Dowdle, of Chicago, Mr. 
| Victor. Windett, general manager. The machinery 
|has been largely supplied by the General Electric 
|Company, of Schenectady, N.Y., and the Edward 
P. Allis Company, of Milwaukee, Wis. 














THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(By our New York CorresPonpeEnt.) 


Ir is many years since this Society had met in 
Boston, and yet the memory of the visit wasa pleasant 
one. The decision to hold the forty-fifth meeting 
at the ‘‘ Hub” in 1902 was hailed with much plea- 
sure by all the members who did not have an 
interest in a Western city, but éven those responded 
loyally to the call. e result of this meeting 
showed the wisdom of the choice, for nearly 
1000 members were registered, which is the 
largest gathering ever made in any American 
scientific society. The address of welcome was 
made by a scientist, Mr. J. H. Bayer; Dr. 
Henry 8. Pritchett, President of the Massachu- 
setts Institute of Technology, formerly an officer 
in the United States Navy, and head of the Coast 
Survey Bureau at Washington, D.C., followed. 

The Massachusetts Institute of Technology is a 
magnificent organisation, but is not, as has been 
stated, the oldest engineering school in the 
United States. The p stent Polytechnic of 
Troy was founded in 1824, and conferred the degree 
of Civil Engineer in 1834, President Pritchett 
made an interesting address, seconding the wel- 
come of Mr. J. H. Bayer, Chairman of the Local 
Committee. Dr. Pritchett dwelt on the import- 
ance of high-class education which goes beyond 
technical training only. He used Huxley's 
definition that science was ‘‘ organised and 
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directed common-sense,” and the mind of the 
student should be, he thought, a logical engine to 
solve any problem. The President of the Boston 
Society of Civil Engineers, Mr. G. A. Kimball, 
followed ina happy address, in which he called 
attention to the engines of the electric railway 
system in Boston, which were designed in part by 
the President of this Society ; the engines of the 
water works and sewage system were also largely the 
work of members of this Society ; while the machi- 
nery of the railway system has been designed and 
is controlled by the members who have inade the 
Society famous. As Mr. Kimball is a civil engineer 
by profession, he naturally dwelt on the relation 
between civil and mechanical engineering, and ex- 
pressed the hope that they would in the future be 
more closely connected than even in the past. 
Mr. Bayer then paid a handsome tribute to Mr. 
Reynolds, President of the Society, who was, un- 
fortunately, absent. When it was decided to — 
the Manhattan Elevated in New York City wit 

electric power, Mr. Reynolds was notified, and 
promptly proceeded to design engines and boilers 
to do the work, notwithstanding the limitations of 
space imposed. Mr, J. M. Dodge, the vice-president, 
followed in his usually happy manner, pleasing and 
interesting all his hearers. He told of the ad- 
vancement in mechanical engineering since his 
time, and added that when he employed graduates 
of the Massachusetts Institute of Technology, he 
found he had to be constantly at work, or they 
would get ahead of him. The evening concluded 
with a conversazione. Everyone seemed in the 
best of spirits and all enjoyed a delightful 
and instructive evening. The next morning the 
business meeting occurred, chiefly remarkable for 
amendments which were voted down, and dis- 
cussions to which only the discussors paid much 
attention. Several speakers showed a most 
lamentable ignorance of their subjects, and made 
unwarrantable assertions not at all borne out by 
facts. The great idea in many speakers’ minds 
was to find fault with somebody or something, no 
matter what the facts were. They did it pretty 
thoroughly, and it was very much in result like the 
large man whose very small wife used to whip him. 
Some one reproached him with allowing this. ‘‘Oh,” 
he replied, ‘‘it amuses her and don’t hurtme one bit.” 
No one would have believed there were so many 
fault-finders, but they were probably all present, 
and made the most of their opportunities. The 
affairs of this Society have been well administered 
from the outset, and under the able guidance of its 
distinguished secretary there could be no other 
result. The Society as a body is to be congratulated 
on having a man in that position who can always 
say and do the right thing, not only at home, but 
abroad. It was dueto his tact in 1889that this Society 
took the position it did among the American engi- 
neers in Europe. The croaking of the malcontents 
will not hurt him in the least, and they are few in 
number. 

The office of secretary in a scientific society is the 
most important one in its gift. Many an associa- 
tion owes not only its standing, but its very exist- 
ence, to its secretary. His functions are numerous, 
and are not by any means confined to the editing of 
its papers or the arrangement of its meetings. He 
should be a man of affairs, and in touch with the 
leaders in the world’s business. He shapes the 
policy of the society by his own experience, and it 
is safe to judge a society by its secretary. How 
much of the success of the Institution of Civil 
Engineers of England was due to its wonderful 
secretary, Mr. James Forrest, and that the Institu- 
tion appreciated his value to them, was shown by 
the employment of assistants as Mr. Forrest grew 
older, and by the reluctance with which he was 
finally permitted to withdraw from the office he 
had honoured for so many years, when his health 
prevented his active participation in the affairs of 
the organisation. The impress of his hand is still 
felt in the present Institution, and the impetus he 
gave to it has not yet ceased. 

There were undoubtedly some honest and dis- 
interested speakers in this arraignment of Professor 
Hutton, for such was the character of the discus- 
sion ; but, unfortunately, they were not well posted 
in the situation, and misunderstood the matter 
entirely. In time they will see the error of 
their ways, and feel mortified at their mis- 
directed zeal. Your correspondent feels quite 
strongly on the absolute injustice done to the secre- 
tary, for, as one of the original members of this 
Society, he knows the services Professor Hutton 





has rendered, and that no amount of money could 
liquidate the obligations the Society owes this faith- 
ful officer. 

While all this talk was indulged in by the 
members, the ladies were having a delightful 
time far removed from any scene of turmoil. A 
beautiful coaching trip was planned for them 
through the suburbs of Boston, and no city in 
the world has more beautiful surroundings. ey 
rode through lanes arched by spreading elms and 
bordered by hedges enclosing fine, well-kept lawns, 
and over the smoothest of roads. At Woodland 
Park, Auburndale, there was an excellent lunch for 
them, after which they returned leisurely in the 
afternoon. All pronounced the trip a perfect suc- 
cess, and the ladies’ local committee received un- 
bounded praise from their visitors, all of which 
was thoroughly deserved and gracefully received. 

To return to the meeting. As the fault-finding 
had been inaugurated, it was distributed generally 
among thevarious committees whoare trying to serve 
the Society because of their interest in its welfare, 
and not from any personal motive. Such committees 
are always considered marks for the discontented 
in every organisation, but the attack never has 
any weight with the members at large. One 
member brought his annual charge against the pub- 
lication committee because of the papers submitted, 
seeming to forget they do not furnish papers them- 
selves, but only select the best from those offered. 
The writer would suggest to him that he could 
render the Society more service if he would devote 
some of his time to preparing a paper, which he is 
well able to do, instead of abusing a committee that 
is trying to do its best with the material presented. 
However, he proposed a larger committee, with at 
least two experts on each subject. The committee 
on the metric system were scared because some of 
them had opposed this system before the congres- 
sional committee, but this attack fell rather flat, 
and the meeting then took up professional papers. 


Testinc SteEAM ENGINEs. 


The first item of interest was the report of the 
committee appointed to standardise a system of test- 
ing steam engines. This was presented by that very 
careful and accurate investigator Professor D. S. 
Jacobus. The ultimate object was to determine 
the economy with which the engine produces a given 
amount of power. The elementary quantities are 
the amount of steam, fuel, or heat consumed, and 
the amount of power developed. They stated : 


It is evident that the standardising of methods of test 
should be of such scope as not only to make rules for ob- 
taining the necessary data and working out the results, 
but to determine a standard form of expressing the results, 
and standard units in which they. should be stated. 
Furthermore, the scheme proposed should be broad enough 
to apply to all the principal classes of engines, whatever 
the nature of their service in practical work, and do this 
not only in a scientific, but in a practical way, without 
conflicting with the recommendations of former com- 
mittees of the Society relating to pumping-engine tests, 
locomotive tests, and boiler tests. In short, the work of 
the committee should be one of systematising the whole 
subject of engine and steam-plant testing. 


The first matter was the selection of the units 
upon which the test should be based, and the form 
in which the results should be expressed. They 
considered the only reliable standard of consump- 
tion should be referred to heat units, The horse- 

wer was the universal unit of mechanical power, 

ut as it is not always possible. to obtain the 
indicated horse-power, two units of power are 
needed—indicated and brake horse-power. 


The expressions of engine economy which meet all the 
requirements noted are the number of heat units con- 
sumed per hour, both per indicated and per brake horse- 
power, and these we recommend as the desired standai 
of comparison. The heat-unit expression of economy does 
not in itself show whether the engine is working to its 
best advantage any more than the expression of the steam 
consumption ; this must be determined by an analysis of 
the conditions as to initial and final pressures, cut-off, 
under which the engine works. 

The heat consumption of a steam engine required for 
the standard test is ascertained by measuring the quantity 
of steam consumed by the plant, calculating the total heat 
of the entire quantity, and crediting this total with that 
portion of the heat rejected by the engine, which is utilised 
and returned to the boiler. The term ‘‘ engine” as here 
used should include the entire equipment of the steam 
plant which is concerned in the production of the power, 
embracing the main cylinder or cylinders; the jackets 
and reheaters ; the air, circulating, and boiler feed- ps, 
if steam-driven ; and any other steam-driven mechanism 
or auxiliaries necessary to the working of the engine. We 
believe that the heat-unit standard makes it both desir- 





able and obligatory to thus charge the engine with the 
steam used by necessary auxiliaries, for the reason that it | 


is itself finally benefited, or should be so ‘benefited, by 
the heat which they return; it being 3 

that exhaust steam from such auxiliaries should ; 
through a feed-water heater, and the heat thereby carried 
back to the boiler and saved. The heat consumption of 
gas and oil engines of the internal-combustion class is 
ound by ascertaining the total heat of combustion of 
the particular fuel used, which should be determined by a 
calorimeter test and multiplying the result by the 
quantity of fuel used. In determining the total heat of 
combustion, no deduction is made for the latent heat 
of the water vapour in the products of combustion. 

The indicated horse-power for the proposed standard is 
that determined by the use of steam-engine indicators, 
It should be confined to the power devel in the main 
cylinder or cylinders, and should not include that deve- 
— in the cylinders of atfxiliaries. Ae 

e do not recommend any special make of indicator 
or special method of applying and operating the instru- 
ment. It is of the greatest importance that the indicator 
itself and the mode of using it shall be correct and pass 
the cape test for reliability demanded by correct 
work, 


The committee had examined the report of the 
committee of the Institution of Civil Engineers of 
London, published in 1898. The standard there 
takes no account of the steam used by steam- 
driven auxiliaries, although they had embodied the 
British standard in this code. ey considered : 


That in most cases sufficient accuracy will be obtained 
by taking the heat returned to the boiler as that corre- 
sponding to the temperature of steam at the pressure of 
the atmosphere for non-condensing engines, and to the 
vacuum in the condenser for condensing engines, in place 
of that weeps nergy to the pressure in the exhaust pipe. 

We have chosen as one of the important subsidiary 

forms of expressing efficiency that based on a 
“‘standard coal” unit. The assumption is made that 
the heat consumed by the engine is —— from coal 
of . fixed heat value, as implied by the term ‘standard 
coal,’ 
_ The term “standard coal” refers to a coal which 
imparts to the steam 10,000 British thermal units for each 
pound of the dry coal consumed. It is coal having a 
calorific value af 12,500 British thermal units used 
in what may be termed a ‘‘standard boiler” which gives 
an efficiency of 80 per cent. (referred to the coal). Al- 
though chosen arbitrarily, these figures, as a matter of 
fact, apply closely to the average coals of the United 
am Se furthermore, the latter figure is in accord 
with that adopted by the Locomotive Test Committee. 

In carrying forward our work, the general plan fol- 
lowed is: first, to satisfy the special object in view—that 
is, to lay down the form of test which shall serve as a 
standard for all steam engines, whatever their service— 
viz., the heat-unit test ; second, to supplement the stan- 
dard system thus framed with provisions peg agp 
cally determining other forms of expressing efficiency of 
steam engines, as in cases where it is desired to base the 
economy on the steam or fuel consumption ; third, and 
as a further supplement, to standardise the methods of 
testing steam engines and results obtained with reference 
to their particular service, so far as this has not hereto- 
fore been accomplished ; and, fourth, to systematise the 
work of testing gas, oil, and other internal-combustion 
engines. The Tables of data and results which are re- 
commended are planned accordingly. 

To make the work complete, attention has been given 
to the jem yo of commercia! tests of steam engines; that 
is, to coal tests of the combined engine and boiler under 
conditions of commercial use. Such tests are of the 
greatest importance to the user of a plant, and they de- 
mand consideration, < ; 3 

In treating of the subject of engine-testing as relating 
primarily to the determination of matters of economy, it 
must not be forgotten that Sore is often of even 
greater importance than economy. In that large class of 
steam engines which are required to run at a certain 
limited and constant speed, there should be a consider- 
able reserve of capacity —— the rated power. It is 
our recommendation that when a steam engine is operat- 
ing at its rated power at a given pressure there should be 
a sufficient reserve to allow a drop of at least 15 per cent. 
in the gauge pressure without sensible reduction in the 
working ph of the engine, and to allow an overload at 
the stated pressure amounting to 25 per cent, 


The rules were then presented, and a brief 
abstract must suffice, as a copy can be had by 


rds | those interested : 


Ruues ror Conpuctine STeaAM-ENGINE TESTs, 
Cope or 1902. (Abstract.) 


I. Object of Test.—Ascertain at the outset the specific 


&c. | object of the test, whether it be to determine the fulfil- 


ment of a contract guarantee, to ascertain the highest 
economy obtainable, to find the working economy and 
defects under conditions as they exist, to ascertain the 
performance under speci nditions, to determine the 
effect of —— in the ‘conditi or to find the per- 
formance of the entire boiler and engine plant, and 
pespere for the test accordingly. : 

II. General Condition of the Plant.— Examine the 
engine and the entire plant concerned in the test ; note 
its general condition and any points of design, construc- 
tion, or operation which bear on the objects in view. 
Make a special examination of the valves and pistons for 
leakage by applying the working pressures with the 
engine at rest, and o e the quantity of steam, if any, 
blowing through per hour. _ If the trial has for an object 
the determination of the highest efficiency obtainable, the 
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CARAMEL-CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. ROBERT MORTON AND SONS, LIMITED, ENGINEERS, WISHAW, 
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Fig. 72. 


Fig. 16. 


Ls 
i 
sketches showing the general features and arrangement of 
the different parts of the plant. 

IV. Coal.—When the trial involves the complete plant, 
embracing boilers as well as engine, determine the cha- 
racter of coal to be used. It is desirable, for purposes 
of comparison, that the coal should be of some recognised 
standard quality for the locality where the plant is 
situated. 

V. Calibration of Instrwments.—All instruments and 
apparatus should be calibrated, and their reliability and 
accuracy verified by’comparison with recognised standards. 
Such apparatus as is liable to change or become broken 
during a test, as gauges, indicator are and thermo- 
meters, should be calibrated before and after the test. 

VI. Leakages of Steam, Water, &c.—In all tests, except 
those of a complete plant made under conditions as the 
exist, the boiler and its connections, both steam and feed, 
as also the steam piping leading to the engine and its con- 
nections, should, so far as possible, be made tight. If 
absolute tightness cannot be obtained i point of fact it 
rarely can be), proper allowance should be made for such 
leakage in determining the steam actually consumed by 
the engine. This, however, is not required where a sur- 
face condenser is used and the water consumption is 
determined by measuring the discharge of the air pump. 
Tn such cases it is necessary to make sure that the con- 
denser is tight, both before and after the test, against the 
entrance of circulating water, or, if such occurs, to make 
proper correction for it, determining it under the working 
difference of pressure. - When the steam consumption is 
determined by measuring. the discharge of the air pump, 
any leakage about the My or piston-rods of the engine 

t. 


should be carefully : 
VII. Duration of Test.—The duration of a test should 
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(For Description, see Page 108.) 
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| tion, should be continued for at least five hours, unless | gine.—The measurement of the heat consumption requires 
' the class of service precludes a continuous run of so long | the measurementof each supply of feed-water tc the boiler. 
duration. Where the water discharged from a surface con- | The temperatures at the various points should be those 
denser is measured for successive short intervals of time, applying to the working conditions. The temperature 
and the rate is found to be uniform, the test may be of a | of the feed-water should be taken near the boiler. i 
much shorter duration than where the feed-water is | causes the engine to suffer a disadvan’ from the heat 
measured to the boiler. The test of a complete plant, | lost by radiation from the pipes which carry the water to 
embracing boilers as well-as engine, should continue at | the boiler; but it is, nevertheless, advisable on the score 
least one full day of twenty-four hours, whether the | of simplicity. Such pipes would, therefore, be considered 
engine is in motion during the entire time or not. A | a portion of the engine plant. 
continuous coal test of a boiler and engine should be of . Measurement of Feed-Water or Steam Consumption 
at least ten hours’ dufation, or the nearest multiple of the | of Engine, &c.—The method of determining the steam 
interval between times of cleaning fires. consumption applicable to all —_ is to measure all the 
VIII. Starting and ing a Test.—Standard Heat | feed-water supplied to the boilers, and deduct therefrom 
Test and Feed-Water Test of Engine.—The engine having | the water discharged by separators and drips, as also the 
been brought to the normal condition of running, and | water and steam which escape on account of | of 
operated a sufficient length of time to be thoroughly | the boiler and its pipe connections and leakage of the 
heated in all its and the measuring apparatus steam main and branches conneeting the boiler and the 
having been adjusted and set to work, the <—— of water 
in the gauge glasses of the boilers is observed, the depth surface condenser the steam consumption can be measured 
of water in the reservoir from which the feed-water is | by determining the quantity of water pom te by the 
supplied is noted, the exact time of day is observed, and | #ir-pump, corrected for any leakage of the enser, and 
the test held tocommence. Thereafter the measurements | adding thereto the steam used by jackets, reheaters, and 
determined upon for the test are n and carried for- | auxiliaries as determined independently. 
ward until its close. If practicable, the test ma: com-| XI. Measurement of Steam used by Ausiliaries.— 
menced at some even hour or minute, but it is of the first | Although the steam used by the auxiliaries is all 
importance to begin at such time as reliable observations | included in the measurement of the steam consum 
of the water heights are obtained, whatever the exact | tion, as pointed out in Article X., yet it is highly 
time happens to be when these are ‘satisfactorily de- | desirable that the quantity of steam used by the auxi- 
mf When the time for the close of the test arrives, | ities, and in many cases that used by each auxiliary, 
the water should, if possible, be brought to the same | should be determined e , 80 that the net con- 
height in the glasses and. to the same depth in the feed- | sumption of the main engine cy may be ascertained 
water reservoir as at the beginning, delaying the conclu- | and a complete analysis made of the entire work of the 
sion of the test, if necessary, to about this similarity 
of conditions. If differences occur, the proper corrections 





engine. In plants where the engine exhausts into a 








engine plant. 
II. Coal Measwrement ; ial Tests.—In com- 





depend largely upon its character and the objects in view. 
The standard heat test of an engine, and likewise a test 
for the simple determination of the feed-water consump- | 





mercial tests of the combined engine and boiler equipment, 
or those made undeér ordinary conditions of commercias 


must be made. ; 
IX. Measurement of Hcat-Units Consumed by the En 
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service, the test should extend over the entire period of the 
day—that is, 24 hours, or a number of days of that duration. 
Consequently, the coal consumption should be determined 
for theentire time. If the engine runs but a part of the 
time, and during the remaining portion the fires are banked, 
the measurement of coal should include that used for 
banking. The measurement of coal begins with the 
first firimg, after cleaning the furnaces and burning down 
at the beginning of the test, as pointed out in Article VIIL., 
and ends with the last firing, at the expiration of the 
allotted time. : 

XIII. Indicated Horse-Power.—The indicated horse- 
power should be determined from the average mean effec- 
tive pressure of diagrams taken at intervals of 20 minutes, 
and at more frequent intervals if the nature of the test 
makes this necessary, for each end of each cylinder. With 
variable loads, such as those of engines driving generators 
for electric railroad work, and of rubber grinding and rol- 
ling mill engines, the diagrams cannot be taken too often, 

XIV. Testing Indicator Springs.—To make a perfectly 
satisfactory comparison of indicator springs with stan- 
dards, the calibration should be made, if this were prac- 
ticable, under the same conditions as those pertaining to 
their ordinary use. Owing to the fact that the pressure 
of the steam in the-indicator cylinder and the corre- 
sponding temperature are undergoing continual changes, 
it becomes almost impossible to compare the springs with 
any standard under such conditions. There must bea 
constant pressure during the time that the comparison is 
being e. Although the best that can be done is not 
altogether satisfactory, it seems that we must be content 
with it. To bring the conditions as near as ible to 
the working indicator, the steam should be admitted to 
the indicator as short a time as practicable for each of 
the pressures tried, and then the indicator cock should be 
closed and the steam exhausted therefrom before another 
pressure is tried, By this means the parts are heated and 
cooled somewhat the same as under the working condi- 
tions. We recommend, therefore, that for each required 
pressure the first step be to open and close the indicator 
cock a number of times in = succession, then to quickly 
draw the line on the paper for the desired record, observing 
the gauge or other standard at the instant when the line is 
drawn. A corresponding atmospheric line is taken imme- 
diately after obtaining the line at the given pressure, so as 
to eliminate any difference in the temperature of the parts 
of the indicator. The calibration should be made for at 
least five points, two of these poy J for the pressures 
corresponding as near as may be to the initial and back 

ressures, and three for intermediate points equally 

istant. For pressures above the atmosphere, the proper 
standard recommended is the deadweight testing appa- 
ratus, or a reliable mercury column, or an accurate steam 
gauge proved correct, or of known error, by either of 
these standards. For pressures below the atmosphere 
the best standard to use is a mercury column. 

XV. Brake Horse-Power.—This term applies to the 
agian delivered from the flywheel shaft of the engine. 

t is the power absorbed by a friction brake applied to 
the rim of the wheel or to the shaft. A form of rake is 
preferred that is self-adjusting to a certain extent, so that 
it will, of itself, tend to maintain a constant resistance at 
the rim of the wheel. One of the simplest brakes for 
comparatively small engines, which may be made to em- 
body this principle, consists of a cotton or hemp rope, or 
a number of ropes, encircling the wheel, arranged with 
weighing scales or other means for showing the strain. 
An ordinary band brake may also be constructed so as to 
embody the principle. The wheel should be provided 
with interior flanges for holding water used for keeping 
the rim cool. 

XVI. Quality of Steam.—When ordinary saturated 
steam is used, its quality should be obtained by the use 
of a throttling calorimeter attached to the main steam 
pipe near the throttle valve. When the steam is super- 

eated, the amount of superheating should be found b 
the use of a thermometer placed in a ihaumenstansall 
filled with mercury, inserted in the pipe. The sampli 
pipe for the calorimeter should, if possible, be attach 
to a section of the main pipe having a vertical direction, 
with the steam preferably sing upward, and the 
sampling nozzle should be mele ot a }-in. pipe, having at 
least twenty }-in. holes in its perforated surface. e 
readings of the calorimeter should be corrected for radia- 
tion of the instrument. or they should be referred to a 
normal reading, as pointed out below. If the steam is 
superheated, the amount of superheating should be ob- 
tained by referring the reading of the thermometer to that 
of the same thermometer when the steam within the pipe 
is saturated, and not by taking the difference between 
the reading of the thermometer and the temperature of 
saturated steam at the observed pressure as given ina 
steam table. 

XVII. Speed.—There are several reliable methods of 
ascertaining the s , or the number of revolutions of 
the engine crankshaft per minute. The most reliable 
method, and the one we recommend, is the use of a 
continuous recording engine register or counter, taking 
the total reading each time that the general test data 
are recorded, and computing the revolutions per minute 
corresponding to the difference in the readings of the 
instrument. When the speed is above 250 revolu- 
tions per minute, it is almost impossible to make a 
satisfactory counting of the revolutions without the use 
of some form of mechanical counter. The determination 
of variation of speed during a single revolution, or the 
effect of ve oY negra due to sudden c of the 

, is esirable, especially in ines driving electric 
generators used for hghting =e There is at 
resent no recognised standard method of making such 
eterminations, and, if such are desired, the method 
em i 
an 


loyed may be devised by the person making the test, 
in detail in the report. 


deseri’ 





| detailed view of the pinning gear on the op 


of this carefully prepared report, and the Society 
and engineers in general are under the greatest 
obligations to the committee for their labours and for 
the valuable result. It may be said this report covers 
76 octavo pages, quite a portion of it being in small 
type. The printed discussion in the report occupied 
some 40 pages of type, and was in general com- 
mendatory, differences occurring for the most part on 
minor matters. The committee consisted of G. H. 
Barrus, F. H. Bayer, the late Bryan Donkin, D. 8. 
Jacobus, and George Richmond. Like other com- 
mittees of this Society, it did its work thoroughly. 


(To be continued.) 








CONFECTIONERY MACHINERY. 

WE illustrate on pages 106 and 107 some interesting 
confectionery machinery, made by Messrs. bert 
Morton and Sons, Limited, Wishaw, N.B,, embodying 
several important improvements. On page 106 there 
are reproduced the working drawings of a lozenge 
machine (Figs. 1 to 9), in which are combined the 

inning, printing, embossing, cutting, and delivery of 
ozenges of all sizes and thicknesses. Fig. 1 is a side 
elevation and gives a good general view of the machine. 
The rubber web at the back end to the left of the 
elevation receives the lozenge dough in sheets of 
1 in. in thickness from the forcer. The dough passes 
through the pinning arrangement, which consists of 
three sets of brass rollers, shown in detail on Figs. 6 
and 7. The first set rolls the dough to a thickness 
of about # in., the second set reduces it to about 3 in., 
and the third and last set leaves the dough the required 
thickness of the lozenge. The method of adjusting the 
rolls will be followed from the section (Fig. 8). Each 
pair of rollers is fitted with such an independent 
raising and lowering gear, so that they may be easily 
adjusted for different thicknesses of lozenges while the 
machine is in motion. The dough then passes down 
a short incline on to the main rubber land, along 
which it travels to the printing arrangement. This is 
a special feature of the machine, and consists of two 
small brackets, an inking roller, and a square type-bar 
which presents a different face of type to the lozenges 
at eed 9 stroke of the machine, the brackets and 
typing bar being actuated between the inking roller 
and the lozenge dough by eccentrics. The type may 
be adjusted so as to give any depth of impression 
required, and does not blur the lozenge, as it receives 
its ink from a revolving roller, so that the face of the 
as, only receives enough ink to print clearly. 

he dough thus printed with mottoes passes on to 
the cutters, which are made of steel by a special pro- 
cess, and instead of being tapered their full length, 
they are three-fourths straight and the remaining 
rtion contracted to give sufficient clearance to the 
ozenge. This allows the cutters to be placed much 
closer together, and consequently there is much less 
scrap. he cutters are electroplated, and are all 
Morton’s patent seamless cutters. They are indicated 
in the cross-section (Fig. 2) ; while under this is shown 
the cam arrangement which operates the row of cutters. 
On the upward stroke of the cutters the lozenges are 
lifted with them, while the dough or scrap passes 
forward. Then by an automatic arrangement a plate 
under the cutters to receive the lozenges, the 
ozenges being thus delivered to the front of the re- 
ceiving plate, so that the finished work is always 
visible and cannot be drawn back amongst the scrap. 
The lozenges are carried forward and delivered on to 
the boards regularly by means of a travelling band 
and a pivoted delivery plate, the latter being provided 
with an adjusting arrangement to prevent the lozenges 
falling on their edge on to the boards. The boards 
are carried forw by means of endless bands, the 
speed of which may be regulated. 

The revolving brush, shown just under the front of 
the pinning arrangement, is for the purpose of keepin 
the main band thoroughly clean. It can be sagubaed 
to give any pressure on the band. 

ig. 2 is a sectional elevation at A B (Fig. 1), and 
shows the driving shaft, eccentrics, and lozenge- 
cutters. Inside the cutters are fitted ejectors, so that 
when the cutters are about } in. from the top of the 
stroke, these ejectors force the lozenges out of the 
cutters, and they drop on to the delivery plate. Fig. 5 
shows the adjustment for the main band in detail, so 
that the band may be tightened up while the machine 
is in motion. ig. 6 shows a detailed view of the 
pinning gear, the teeth of which are all machine-cut, 
so that the gear works noiselessly. Fig. 7 shows a 
ite side 
of the machine from Fig. 6. Fig. 8, already referred 
to, is a detailed section showing the method of raising 
and lowering the pinning rollers. 

The drawings reproduced in Figs. 10 to 16, on page 
107, show Morton’s patent caramel-cutting machine. 
This machine is designed for cutting caramels and the 
like in either oblongs or squares. Fig. 10 shows a side 
elevation of the machine. The caramel paste to be 





cut is placed on boards 16 in. square, and these boards 


The above comprises the most important features | 
Sa - a | chain which pulls the boards along the table. 


} 
| 
| 


are constructed to fit special links on the travelling 


hile travelling along the table, the te to be 
cut passes under the first set of revolving circular 
knives, leaving the paste in narrow strips 16 in. long. 
When travelling from the first to the second set of 
circular knives, the boards are automatically rotated a 
quarter of a turn, then, passing on under the second 
set of knives, the strips of paste are cut into oblongs 
or squares, according as the knives are arranged. 

Fig. 11 is a back end view, and shows the position of 
the circular knives, which are shown in detail in 
Fig. 14. Fig. 12 is a plan of the machine, and the 
board can be seen in the act of turning to be ready for 
the second set of knives. This automatic turning is a 
special feature of the machine. Formerly the board 
had to be turned between the two series of cuttin 
knives by an attendant. Now, however, the boa 
travelling forward on its pin, fixed centrally as an 
axis, meets an obstruction in its path in the form of 
the little loosely-mounted roller shown on plan, Fig. 12. 
This roller is mounted on a pivo' frame, with a 
counterbalance spring to keep the roller in position. 
The board, turned by the roller, ultimately arrives at 
an angle, when it forces the roller outwards, over- 
coming the pressure of the spring, and thus the board 
is freed to travel forward. The arrangement is in- 
genious, and works well. 








MINE-DRAINING PUMP. 

Apart from the electrically driven mine-draining 

ump described by us,* Messrs. Haniel and Lueg, of 
Prembhedt Tisclaiieien, exhibit in the Mining Section 
of the Diisseldorf Exhibition a triple-expansion steam- 
driven mine-draining pump which they have built, 
and which we illustrate by our two-page engraving 
this week, and also on page 114. This pumping 
engine, which is, we believe, one of the largest yet 
constructed, is for the Harpener Mining Company, 
of Dortmund, and is to pump the water collected 
from several neighbouring pits. The pump is capable 
of lifting 25 cubic metres (5500 gallons) per minute 
against a head of 500 metres (1640 ft.), corresponding 
to a power in the steam engine of approximately 
3600 indicated horse-power. 

The mining company specified that the engine should 
not take up more than 8 metres (26 ft. 3 in.) in width. 
This requirement has been met, as will be seen by 
reference to the plan, Fig. 2, of our two-page plate, 
and it has led, in consequence of the very large 
dimensions, to the construction of various novel 
details; facility of access to the mechanism, a con- 
dition of main importance in mining pumps, has been 
well maintained throughout. The engine has four 
steam cylinders of the following dimensions : 


Diameter of high-pressure 
cylinder... oe mae 

Diameter of mean-pressure 
cylinder... as — 

Diameter of the two low- 
pressure cylinders 

Length of stroke — 

Diameter of the four plun- 
on Reg Mee tye ey eager 

Revolutions per minute 

The high and mean pressure cylinders of the engine 
are placed side by side, and have each a low-pressure 
cylinder in tandem, each set working a crank. In 
order to reduce the weight of the shaft, and the space 
taken up by the bearings, an ordinary two-throw crank- 
shaft was adopted for carrying the flywheel. This made 
it easier to fit the longitudinal shafts by which the 
valve gear is actuated quite near the cylinders, and 
to work them by geared wheel transmission. 

The foundation frame being of double width, owing 
to the arrangement of the cylinders, it affords a very 
adequate support for the engine, and enables it to 
resist the heavy horizontal thrust which is set up 
when the engine is running at a high speed. All the 
working parts have been built as light as possible, 
consistent with strength, in order to reduce the thrust 
due to acceleration in speed. The cross-head pins and 
the piston and plunger rods are hollow ; the latter are 
built up of several lengths to facilitate the work of 
erection. The four steam cylinders have a trip-valve 
distribution, the inlet valves are on the top of the cylin- 
ders, and the exhaust valves on the sides. The latter are 
above the foundation plate, and very easy of access. 
The distribution valves in the high-pressure cylinder 
are regulated by springs, which allow a variation in 
the speed of from 30 to 35 per cent. when the engine is 
running. All the other valves are positively controlled. 

Owing to their large dimensions, the mean-pressure 
cylinder and both the low-pressure cylinders had to 
be made in two parts, otherwise it would not have 
been possible to lower them into the mine see § The 
steam pistons are of the usual type, and are all fitted 
with self-expanding cast-iron rings. All the cylinders 
and their covers are steam-jacketed. : 

The double-acting plunger pumps are fitted in the 
rear of the cylinders, and are worked direct by exten- 


.950 m. (37.40 in.) 
1.500 ,, (59.05 ,, ) 


1.650 ,, (64.96 ,, ) 
1.700 ,, (66.93 ,, ) 


-285 ” (11.22 ” ) 
60 











* See ENGINEERING, page 57 ante. 
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sions of the steam piston-rods, to which are fitted 
cross-heads and guide-rods. The valve-chests, pump- 
barrels, flange-boxes, &c., are steel castings; the 
suction valve chambers are of cast iron. The latter 
are held on a through frame, strongly bolted to the 
engine frame. The suction and delivery valves are 
of phosphor-bronze; they are placed the one above 
the other, and are held secure by bolts which can be 
replaced from the outside. In order to facilitate the 
fitting and removal of the valves, and to make the top 
mountings easier of access, the pumps are surrounded by 
araised platform. Similar platforms, connected together 
transversely, are built round the whole length of the 
steam cylinders. A platform is also built in the vicinity 
of the cok slide for inspecting the front stuffing-box. 

The air pumps in the rear of the water-lifting pumps 
are of the usual type ; they are of interest mainly owing 
to their large dimensions. The water is drawn by the 
air pumps ; it flows to the delivery pumps, which force 
it up out of the mine. A small steam engine in front 
of the flywheel is provided for turning the engine 
when starting. The engine is easily driven, and all 
parts are within sight of the driver, who has a 
platform between the steam cylinders. The working 
steam pressure is 170 lb. per square inch, and the 
steam consumption is stated to be 5.8 kilogrammes 
(122 Ib.) per indicated horse-power per hour. The 
net efficiency, from experiments made with installa- 
tions of the same type is about 83 per cent., the steam 
consumption per horse-power at the pump per hour 
is about 5.8 kilogrammes (15 Ib.). 








NAVAL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—A well-known steamship company recently adver- 
tised for a superintendent engineer ; the advertisement 
appeared for one week, and there were 475 applicants. 

tn cosines with this may be cited the fact that prac- 
tically continuous advertisement by the Admiralty for 
engineer officers, accompanied by a lowering of the 
standard, has for a long time past yielded such inade- 
quate and unsatisfactory results that, unless prompt 
measures be taken to deal with the vital question affect- 
ing the engineering personnel, the fighting efficiency of 
the Fleet will be very seriously impaired. 

Engineer officers in His Majesty's Navy are at present 
recruited from the following sources : 

1. The Royal Naval Engineering College at Keyham 
Devonport. j 

2. By examination for ‘‘ direct entry.” | 

3. By examination for ‘‘ temporary service.” 

It was apparently the original intention of the Ad- 
miralty to produce the same homogeneity amongst engi- 
neer officers trained at Keyham as exists in the case o 
executive officers trained on the Britannia ; but, as the 
real importance of the engineering personnel has never been 
appreciated by the executive officers at the Admiralty, 

eyham College has been allowed to drift into such a 
very unsatisfactory condition that, whilst in 1898 there 
were six applicants for every vacancy, in 1901 there were 
only two. Tt is true that in the present year there has 
been a slight increase, but the value of the apparent 
improvement is indicated by the fact that four School 
Board boys entered at Portsmouth and passed the exami- 
nation. One failed medically, and the remaining three re- 
fused to accept appointments ; it subsequently agi 
that they had competed merely for educational practice, an 
with no intention whateverof enteringtheNavy. This year 
thirty-three. candidates were accepted for Keyham, but 
no less than 73 percent. were drawn from the agricultural 
counties of Devon, Hants, Kent, Surrey, Dorset, Lincoln, 
Herts, and Somerset. There was not one candidate from 
the great marine engineering centres on the Clyde or the 
North-East coast, whence the best supply should naturally 
flow. 

This anomaly is no doubt accounted for by the deterring 
influence of the more intimate knowledge pervading 
marine engineering circles regarding the disadvantageous 
conditions of service in the engineering branch of His 
Majesty’s Navy. : ; 

In order to meet the great scarcity of candidates for 
Keyham College, the Admiralty, some time ago, issued a 
circular to the head masters of schools, urging them to 
send up boys for the engineering examination ; but at the 
Conference of Head Masters held at the Guildhall, 
London, under the presidency of Dr. James Gow, of 
Westminster School, the Head Masters’ Association 
decided that they could not advise parents to embark their 
sons on so unsatisfactory a career as that offered by the 
engineering branch of the Navy, under existing conditions. 

he supply from Keyham being inadequate, the Admi- 
ralty next introduced a system by which young engi- 
neers who have received theoretical training in any of 
the technical colleges of this country, and practical train- 
ing in any large engineering works, can compete by 
examination for ‘‘ Direct Entry” into H.M. Navy as 
engineer officers. This system has also failed, as_at the 
examination held last month throughout the United 
Kingdom only six candidates presented themselves, three 
of ss passed with a low pescentege of marks ; and it 
sa ttable fact that not one application was received 
from the Durham College of Science at Newcastle, not- 
withstanding its Chair of Engineering, excellent engi- 
neering laboratory, and unsu facilities for marine 
engineering education and training. The system of ‘‘ Direct 
Entry ” having thus hopelessly failed, the Admiralty de- 
cided to lower the standard of educational and practical 
requirements, and admit officers for so-called ‘‘ Temporary 





result has been a complete fiasco, as no candidates pre- 
sented themselves at the January examination, and only 
two in March, one of whom was accepted. 

The Admiralty, however, are never at a loss for in- 
effectual and risky expedients when dealing with the 
engineering personnel, and the next step was to issue an 
order transferring —onens duties in connection with 
hydraulic, pneumatic, and electric appliances on His 

ajesty’s ships, from engineer officers to executive 
officers, and requesting the captains of the Vernon and 
Excellent, ther with the Chief Inspector of Machinery 
at Portsmouth Dockyard, to consider and report upon the 
methods best calculated to facilitate the adoption of the 
change, including the necessary courses of instruction. 
The captains drew up a scheme of technical and practical 
training, embracing, amongst others, the following terms : 

Specifications for materials; working drawings; ap- 

roximate estimate of the time and cost of each operation 
or the finished article; different metals for different 
parts ; file-work ; or gy beeps and square holes ; chisels ; 
using hammer and chisel; tools; tempers; forging; 
lathes ; cutting internal and external threads by hand 
and with machine ; drilling ; tapping ; soldering ; brazing; 
burning pieces on a casting; making rivets; bushing 
holes ; putting on gone ; making steel and bronze nuts, 
electrical terminals, and contact pieces ; following from 
start to finish every operation in connection with White- 
head torpedo ; testing fractures, patterns, material used, 
where procured, and price. 

Any engineer knows that this course would, in accord- 
ance with the ordinary — methods, involve from 
5 to 6 years of very hard work. Yet the captains of the 
Vernon and Excellent fixed the duration of the training at 
one month ! Allowing 28 working days, at 6 hours a day, 
the total training would pbc, Se 168 hours. How to 
become an engineer in 168 hours? The position is so 
absolutely farcical that one would dismiss it with a smile, 
were it not for the knowledge that the gravest issues are 
involved in these nonsensical pro and that their 
translation into practice would sap the actual realisable 
fighting efficiency of every ship in the Fleet. 

The only value of the report apparently lies in the fact 
that it affords convincing evidence that the executive 
officers who submitted it cannot lay claim to the possession 
of even elementary engineering knowledge and experi- 
ence; and it is this non-appreciation of Ho sap ese 
prevailing amongst executive officers of even the highest 
ranks, which renders the quéstion of there being no engi- 
neer officer on the of Admiralty one of national 
importance. 
he chief inspector of machinery at Portsmouth Dock- 
yard refused to endorse this scheme. 

The present position is, that, even on the attenuated 
and inadequate Admiralty basis, there is a shortage of 
fifty-one engineer officers; and this shortage will 
un pobaedty increase until the Admiralty decide to place 


engineer officers in His Majesty’s Navy on the same basis 


f | as executive officers in respect of rank, pay, promotion, 


pensions, honours, &c. 

It is obvious that engineers of education and experience 
will continue to refuse to enter the Navy as civilian 
officers with no military status. It should also be recog- 
nised by those who control the destinies of the Navy 
that engineering is a profession ; and that, in view of the 
immense issues involved in the maintenance of the me- 
chanical efficiency of our —— fighting machines, 
engineer officers in His Majesty’s Navy should be gentle- 
men of the highest technical and practical attainments. 
Admirals of the old school, with no knowledge whatever 
of professional engineering, who in public venture to com- 
pare engineer officers to ‘ with oil-cans,” refer to 
them in the Press as ‘‘a scratch collection of the residuum 
of the engineering profession,” and avail themselves of 
every other opportunity for depreciating and snubbing 
them, have contributed not a little to the present de- 
plorable state of affairs, and it needs the strong hand of 
resolute statesmanship to overcome the intense traditional 
prejudice against engineer officers which is still pro- 
moted by many executive officers at every available oppor- 
tunity. 

There is no engineer officer on the Board of Admiralty; 
engineer officers cannot sit on Courts Martial; their 
signatures to their own reports are suppressed; and 
although there are officers from the executive, paymaster, 
and marine branches attached to the Naval Intelligence 
Department, there is no engineer officer. A well-known 
captain of the bcos tg Navy, in writing to the Press some 
time ago, exactly expressed the feeling entertained 
towards the engineering branch by executive officers when 
he referred to it as the ‘‘alien profession,” ‘‘in the 
Service, but not of it;” and this studiously-cultivated 
feeling of disdain is intensified by the action of the 
Admiralty in persistently lowering the standard, in their 
anxiety to obtain engineer officers without increasing the 
attractions of the engineering branch. 

Unfortunately, the practice of lowering the standard of 
entry has already been so extensively adopted, from time 
to time, that its accumulative effect has at last appre- 
ciably diminished the homogeneity and average efficiency 
of the entire engineering oe afloat. 

Warships, which were formerly in — of officers of 
chief engineer rank, are now in charge of junior officers, 
whose inc! responsibilities are not compensated for 
by accelerated promotion ; and many ee having engines 
up to 4500 indicated pert acts with Belleville and 
other water-tube boilers, which admittedly require highly- 
skilled and experienced attention, carry no commissioned 
engineer officer, but are in charge of an artificer engineer. 
he whole tendency of modern education is to raise 
standards in all professions, and with the immense and 
rapid developments in mechanical science as applied to 
naval warfare, the lowering of the standard of engineer 


In view of the existing similarity between the earlier edu- 
cation and training of executive officers on the Britannia 
at Dartmouth and engineer officers at Keyham College, 
Devonport, and the tendency towards a yet closer similarity 
created by the growing importance of scientific education 
for executive officers, a scheme for their common entry 
to the Britannia for joint early training in naval discipline, 
mathematics, chemistry, physics, &c., would commend 
itself as being likely to result in efficiency and popularity. 

Those destined to become engineer officers would, at a 
suitable stage, be subsequently transferred to Keyham for 
a thorough course of practical training in the dockyard, 
= a — training in applied science by lectures in 
the co. Be 

It would appear that reforms, sufficiently radical and 
cones to be successful, are to be looked for only 
in the direction of either the scheme proposed by the 
North-East Coast Institution of Engineers and Ship- 
builders, and set forth in the memorandum submitted to 
the First Lord of the Admiralty by three of the leading 
marine engineering institutions, under which the engineer- 
ing branch would be constituted a military corps, into 
which the candidate would be entered with the certainty 
thatthe nation would have the benefit of his services and 
cumulative experience, in the engineering branch, during 
his entire naval career; or the new personnel system of 
amalgamation of the executive and engineering branches 
adopted in the United States Navy, plus the compulsory 
pes roomie by each officer, under definite regulations, of 
engine-room duties during an adequate proportion of his 
whole term of service. 

The pivot point, however, of this and kindred questions 
is human nature ; and the partial failure of the new per- 
sonnel system in the United States Navy is, in a measure, 
attributable to the fact that officers have not been com- 
pelled by — to undertake a definite share of 
engine-room duties. The majority have, therefore, very 
naturally chosen to perform deck duties in preference to 
the relatively harder and less agreeable work in the 
men. hone thus oes BOE Aer the whole spirit 
and intention of Admiral Melville’s scheme, which, had 
it either been left less to the spirit and volition of officers, 
or been complied with by the latter in good faith, would 
undoubtedly have resulted in greater success. 


Yours faithfully, 
Hartlepool, July 21, 1902. D. B. Morison, , 








DRAWING-OFFICE AND MANUFACTURERS’ 
COSTS. 


To THE Eprtor or ENGINEZRING. 


too much. What is the reason? I had the pleasure 
to — the question under another, and, I .venture 
to think, a more comprehensive title, but it would 
seem that not one y interes’ has ventured 
any remarks, save mere suggestions. Your last corre- 
spondent, ‘* Draughtsman,” 56 ante, says that 
he does not — with my ideas, but does not state 
wherein his disagreement lies. Your other corre- 
spondent, Mr. Grainger, accuses me of divers crimes, 
which are of his own creation: boasting of 40 years’ ex- 
perience was not the writer’s intention, but merely to 
silence any idea of my suggestions being from an office 
boy. As to speaking contemptuously of cost-clerks, such 
was never intended. Other of his remarks are too beyond 
the question to waste your space on. I am still waiting 
for some courteous manufacturer “‘to tread on the tail of 
my coat.” Meantime I am gratefully, 
Yours, &c., 
London. J. GILLairD. 








Tue Exectric Licut at Coventry.—The balance-sheet 
of the Coventry: electric light department for the it 
year shows a working profit of 2351/., as against 1538/. in 
the previous year; but, when capital charges have been 
covered, there remains a net charge on the rates of 18077, 
for 1901, as against 2250/. in the previous year. y 





WireLess TELEGRAPHY IN SWEDEN.—Preparations are 
being made for establishing wireless telegraphic con- 
nection with the island of Gothland after Marconi’s 
sytem. Several Swedish ironclads have already been 
fitted with Marconi’s appliances, and the Gothland instal- 
lations are being undertaken the naval authorities, 
One station will be erected at Farasund, and, so far as 
the mainland is concerned, in the vicinity of Stockholm 
and Carlscrona. 





Grimspy Docks.—Some of the directors of the Great 
Central Railway, the Dock Committee of the Grimsby 
Town Council, and other gentlemen interested, recently 
met Sir A. Henderson, M.P., and Sir J. Wolfe Barry. 
—— those present were Mr. Chapman, M.P., chair- 
man of the Humber Dock and Railway Company, Sir W. 
Pollitt, Lord Yarborough, Lord Heneage, ie. Aidt 
Doughty, M.P., Captain Pretyman, M.P., and Mr. 
Melville. Sir A. Henderson said the position of the pro- 
a new dock at Grimsby must be altered, owing to 

anger and difficulty attending the deepening™of the 
channel. Sir J. Wolfe Barry said that there was no 
intention of abandoning the scheme. The promoters 
were fully convinced of its urgent necessity, and its im- 
portance to Grimsby ; but they must work with Nature, 
and not against it. They were therefore applying to 
have their Parliamentary powers transfe to a site 
further down the bank of the river, where there was deep 
water close along the shore; and, given Parliamentary 
consent and the committee’s approval to the new _pro- 
posals, he gave his assurance that the new dock should be 








Service.” Although there was liberal advertisement, the 


officers is a highly dangerous expedient. 


proceeded with as early as possible. 


SESS Ee er 


Srr,—Correspondence upon the above seems to drag . 
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CONSTRUCTED BY 


VERTICAL GAS ENGINE. 


MESSRS. CROSSLEY BROTHERS, LIMITED, ENGINEERS, 


MANCHESTER. 








Messrs. Crosstry Brorurrs exhibited at the| per minute. Crossley’s patent starter is provided for | 16 lb. of coal per square foot of 


Tramway Exhibition a double-cylinder inverted ver- 
tical gas engine combined with a dynamo for electric 
lighting, which we illustrate on this page. This 
—_ is the first of the kind exhibited by the firm, 
and has many features of great interest. The engine 
has two cylinders, with both connecting-rods leading on 
to the samecrankpin. The cylinders are 114 in. in dia- 
meter by 15 in. stroke, made with water jackets and 
fitted with loose liners, in accordance with the firm’s 
usual practice. The pistons and cylinders are of 
specially hard metal, and the connecting-rods are made 
from steel castings, and large phosphor-bronze adjust- 
able bearings are provided. The engine framing stands 


on @ massive casting. The crankshaft is made of mild | 


forged steel cut out of the solid, and is machined and 
= and fitted with balance-weights. An outside 
ring is provided, ag for carrying the outer 
end of the crankshaft. The side-shaft wheels are ma- 
chine cut, and have spiral teeth. The engine is fitted 
with an efficient high-speed governor, by means of which 
the speed can be adjusted at pleasure, and which auto- 
matically regulates the consumption of gas in propor- 
tion to the load on the engine. 1n addition each cy- 
linder is provided with an automatic cut-off valve 
under control of the governor, which regulates the 
power given out by the working strokes, and enables 
the engine to run without cutting out ignitions down 
to, or below, half load. Each cylinder is fitted with 
timed ignition valves, which insure economical work- 
ing under varying conditions, and prevent waste of gas. 
The engine is also fitted with patent safety gear to pre- 
vent it turning the wrong way at starting. The charge 
is ignited by means of 
quickly heated, very durable, and extremely cheap. 
h cylinder has a duplicate igniter, which prevents 

the engine stopping in the event of one tube breaking. 
The side shaft is of mild steel, turned and salichae 
Very efficient lubrication is provided, the oil being 
pumped to an oil box, from which it is distributed by 
means of pipes to the various parts. The engine has a 
heavy flywheel, 7 ft. in diameter by 21 in. wide. It 
is built for giving off about 55 brake horse-power when 
working with producer gas at a speed of 250 revolutions 








starting, and the engine has all the usual accessories, 
such as gas-bags, silencers, &c. The mechanical efficiency 
of this engine is guaranteed not under 85 per cent., and 
the variation in speed, including. both cyclical and 
governing, when running at a load between half power 
and full power, will not exceed 1 per cent.- The engine is 
combined by means of one of Raffard’s patent elastic 


form is provided, with ladder, &c., for getting to the 
cylinder and higher working parts of the engine. 











oo tubes, which are very | 


Sream.—This is the title of a book of 168 pages, issued 
by Messrs. Babcock and Wilcox, Limited, Orel House, 
| Furringdon-steost, E.C.; and rent it is primarily in- 
tended as a catalogue for the popularising of the 
cock and Wilcox boilers, it contains many articles of 
| wide interest, and in it the student or practical engi- 
neer will find much that is of value. The explanation 
of the causes of explosions, and the means of preventing 
them, must be useful to all; while the theory of steam- 
making, of water circulation in boilers, incrustation, 


are all worth reading. The Babcock and Wilcox boiler 
naturally comes in for most attention, and some 80 

are devoted to this part, with records of tests, all of 
which merit attention, especially at a time when so 
' much is written and spoken of the water-tube boiler. 





couplings, with a Mather and Platt multipolar dynamo, | 
shunt wound. A very neat and light wrought-iron plat- | 


ab- | 








ate, the water evapo- 
rated ai pound of coal from and at 212 deg. Fahr. was 
12.05 1b. ; consuming 21 1b., the evaporation was 11.08 lb.; 
and consuming 30 lb., it was 10.44 lb. In all cases the 
figure gives no credit for clinker and ash. The details 
illustrated and described are well worth consideration by 
naval and mercantile engineers. The pamphlet is issued 
by the Stirling Boiler Company, Limited, whose Glasgow 
offices are at 75, Bath-street. 





THE ConsuMPTION OF Pic IRon PER HEAD oF Popv- 
LATION IN THE UniTep Srates.—The following Table 
shows the steady increase in the consumption of pig iron 


|in the United States. It is from the annual statistical 


| return of the American Iron and Steel Association: —__ 

















| Consump. | Comsump- 
| Years.| Production.| Imports. | Exports. | ~ tion P- | tion per 
| * | Capita. 
| gross tons |gross tons gross tons| gross tons | Ib. 
1350 | ~ 563,775 | 74,874 | .. | 688,629 | 61.6 
1860 821,228 | 71,498; .. | — 892,721 63.6 
1870 | 1,665,171 | 153,283 : 1,818,462 105.6 
1880 | 3,835,191 | 700,864 ; 1,871 | 3,988,544 178.0 
1890 | 9,202,703 | 134,955 | 16,341 | 8,943,338 318.1 
1900 | 13,789,242 | 52,565 286,687 | 13,177,409 386.8 
1901 | 15,878,354 81,211 | 16,232,446 464.4 


boiler testing, and the general review of boilers generally, | 


Tuer Strrvinc Borter.—The commendation which the | 


Stirling type of water-tube boiler received from the Navy 
Boiler Committee, in their final report just issued, makes 
| most opportune the publication now of a pamphlet by 
| the company, for recently little has been heard of this 


| neers by reason of its success in many land stations. 
| of the great merits of the design is that the tubes are all 
practically vertical, and they are water-drowned. In 
this publication the question of circulation and the 
effective absorption of the heat generated on the grate is 
fully dealt with, while the simplicity of the removal and 
replacement of tubes is demonstrated. These points we 
dealt with in describing the land service boiler some 
months ago (see ENGINEERING, vol. lxxi., page 634). In 
this book we have details of trials of the marine type of 
boiler on the steam-yacht St. Clement. When consuming 





62,930 | 
J - 
The above exhibits are for pig iron =. If, however, 
an inquiry were to be made concerning the total consump- 
tion of iron per capita—not pig iron only, but also every- 
thing that takes the place of pig iron in obtaining finished 
products, that is, all kinds of cast and wrought scrap and 
old iron and steel rails, the consumption of which amounted 





| to several million tons per annum in recent years—we 
| should find that the per capita consumption above given 


boiler, which has claims on the attention of marine -- 
ne | 


would be increased in the later periods, but would not be 
materially increased in the earlier periods, when there were 
no open-hearths to require large quantities of old material, 
and when the foundries and rolling mills used only small 
quantities of cast and wrought scrap respectively. In the 
above calculations it has been assumed that pig iron con- 
verted into finished forms of iron and steel an exported to 
other countries, some of it as machinery and in other highly 
manufactured forms, is really consumed in the country, 
but technically it is not. Upon the other hand, we have 
not considered the machinery and other finished forms of 
iron and steel imported. The usual method has been fo}- 
lowed. 
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MACHINE FOR MAKING FIRE AND GLAZED _ BRICKS. 
CONSTRUCTED BY MESSRS. PULLAN AND MANN, ENGINEERS, LEEDS. 

















' In the ordinary way of making bricks by machinery, | rocking beam, arranged so that whenone set is de- 
a prism of clay, of a width equal to the length of a! pressed the other set is raised. — 
brick, is forced through a die by the pressure of a| The working of the machine is as follows: The clay- 
screw, or of rollers. The stiff clay clings ire, 3 to box being charged, steam is admitted to the large 
the sides of the die, and tends to lag behin the | cylinder and forces the clay into, say, No. 1 set of 
seg flow, while the centre portion advances easily. | moulds. The small cylinder is then put into action 
he prism is then cut off in lengths of about 3 in., | and moves No. 1 set away and brings No. 2 into posi- 
each piece forming a brick. The result of this method | tion. Steam, being admitted again, now fills No. 2 set, 
of manufacture is that the clay is not stratified in| depressing their plungers and lifting the moulded 
—— but in curves, and the brick is said to be cored. | bricks out of No. 1 set. The table is now moved back 
or ordinary work this is of little consequence ; but | to its original position, and this movement delivers the 
when firebricks and glazed bricks are to be made, it is | bricks on to a pallet board ready for carrying away to 
generally customary to niould them by hand, to avoid | the drying floor or press. eRe ; 
the defects of the machine. Hand-work has, however,| The estimated output of the machine is 12,000 bricks 
defects of its own, and to avoid both these and the | per day, and the labour required is that of one man 
defects of the ordinary machine, Messrs. Pullan and | and three lads. The process, being néw, caused a good 
Mann, of Cambrian Works, Leeds, have devised a new | deal of attention from brickmakers, and was very 
machine which they exhibited at the recent Show of favourably commented upon. It is claimed that the 
the Royal Agricultural Society, at Carlisle. They, bricks made by this machine, besides having the 
work with a fairly dry granulated clay, which is| advantages of hand-made bricks, have also the 
ut into a box and pressed by a plunger into moulds. | advantage of machine-made bricks, in the way of 
n such a machine there is no flow of clay through the | uniformity of size and shape, and of being moulded in 
mould, and no coring of the material. |a stiffer condition, which means a large saving in the 
The machine, as shown by the illustration, com- | cost of drying and handling, and, when desira le, can 
prises a vertical steam cylinder with a clay-box| be taken direct from the machine to the finishing 
attached, each being fitted with a piston arranged press. Firebricks, however, as a rule, are better un- 
to move simultaneously. Below the clay-box is a| pressed. 
reciprocating table, carrying two sets of brick moulds, | 
actuated by a small cylinder which brings each set} Byrnos AYRES AND PaciFic Ramway.—A branch of 
alternately under the clay-box for filling. The moulds this system from Canada Verde to Buen Esperanza will 
are fitted with bottom plungers which bear upon a| be ready for traffic in December. 














NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 17. 

Tue tin markets appear to have been under the 
manipulation of holders of spot supplies. Business 
has mn very quiet. Cables announce an advance 
in the London market since Wednesday. A slight 
reaction, however, followed that report on Monday 
of this week. There has been no response from 
buyers. up to present writing. The upward move- 
ment which began on Monday has continued until the 
highest bid amounted to 28} cents. The arrivals 
at Atlantic ports since the beginning of the month, 
1817 tons; stock afloat at this Sts, 2608 tons. 
In regard to copper, the market has been dull for.a 
week. Exports from Atlantic ports for the week end- 
ing July 11 were 2497 tons, for the month to date 3738 
tons, showing a continued shrinking in the shipment 
to the other side. . The high-water mark in exports of 
copper was reached in March, when 20,500 tons went 
out. The following month the shipments fell tc 
16,400 tons; May, 15,493 tons; June, 12,560 tons. 
It is estimated that the exports this month will not 
exceed. 10,000 tons, even if they reach that figure. The 
market for pig lead has been very quiet. 

For the first time in many months a temporary 
stagnation has taken place in orders for iron and steel 
for future delivery. Phis dulness is looked upon only 
as temporary, and a revival of demand is anticipated 
at an early day. 

Consumers are at present much embarrassed by the 
inability of furnaces in Eastern Pennsylvania to make 
deliveries on contracts. Quite a number of furnaces 
in that locality are now banked up for lack of 
coal. The anthracite strike still continues, and the 
miners are gaining in strength. Conventions to be 
held the latter part of this week will determine the 
course to be pursued. It is probable that the bitumi- 
nous miners will contribute for the support of the 
anthracite miners. Quite a number of finishing mills 
are still idle throughout the country, and this makes 
a reduced strain on’ stéel billets. Prices for steel 
billets for early. delivery relaxed 1.50 dol. per ton. 
Railroad earnings, so far as published for the first half 
of this year, cover 152 roads, and show an increase in 

ss earnings of over 42,000,000 dols. If returns 
could be had’ from all roads in the United States, 
it is probable that the improvement in earnings 
for the six months would be found to reach 
50,000,000 dols. to 55,000,000 dols. In the six months 
of the year of 1901 it was estimated that the in- 
crease was 70,000,000 dols. The increase for a like 
period of 1900 was 90,000,000 dols. Since 1897 there 
has been an aggregate increase for the first six months 
of each year of 325,000,000 dols. The volume of traffic 
is equal to the strained capacity of the entire railway 
ee More or less delays still prevail, and the 
shortage of cars is spoken of in many localities, not- 
withstanding the greater service which is: obtained 
by better management. The per diem rule for delayed 
cars is stimulating railway enterprise in the direction 
of reducing relays. The crop movement will soon set 
in, and this will certainly tax the capacity of the grain- 
carrying roads. A g deal of elevator capacity has 
been added during the past twelve months, and ware- 
house capacity has also been added at a number of large 
distributing points from Duluth to Buffalo and else- 
where. The latest rumour is that the Pennsylvania 
Company will soon have control of the Reading. This 
is an old rumour, but there appears to be some addi- 
tional basis for its revival. One reason for the 
belief in this control is that the Wabash is pur- 
suing an extremely progressive policy, and it is 
believed that it will ultimately reach the Atlantic 
Coast. The Reading would be an important link 
in the Gould system, and it is thought that it is 
partly to stave off Gould control that the Pennsylvania 
peor e have been stimulated to obtain their control. 
ilroad men say that there is no doubt that if 
the Reading were operated in conjunction with the 
Baltimore and Ohio by the Pennsylvania, that it 
would amount to an advantage to all roads con- 
cerned. The logic of the situation points to Pennsyl- 
vania control. 
The present midsummer dulnéss cannot be taken as 
an indication of a change in the general trend. New 
capacity, however, is lining up every week, but it 
cannot influence prices. A vast amount of capital is 
seeking investment in steel-making, and there will 
be abundant émployment for all of it. All wages 
schedules have Sua adjusted and strikes settled, 
except the one among the anthracite miners of Eastern 
Pennsylvania. Steps are being taken to organise a 
company to build the proposed Isthmian Canal. A 
proposition has been made to the President to create 
a company with a stock of 500,000,000 dols., of which 
300,000,000 dols. would be preferred stock, guaranteed 
to pay a dividend of 24 per cent. The company pro- 
to issue bonds for 150,000,000 dols., under the 
orm of what financiers call the ‘ Colonial System,” 
bearing 3 per cent. interest, payable semi-annually. 
Reports from retailing centres all over the country 
show that, as a rule, last year’s prices prevail for most 





all kinds of products. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—We have got into the mid- 
summer holidays, which are known as the *‘ Glasgow Fair 
Holidays.” They began nominally on Monday of last 
week, but it was not till Thursday of the same week that 
the industrial classes were let loose from their work, 
and in most cases the whole of this week is includ 
in the holiday period. The pig-iron market was 
only held on Thursday forenoon, when business was 
moderately active, about 7000 tons wf me ec cash and one 
month. There was a very firm tone in the market. Scotch 
warrants were dealt in 2d. per ton up at 56s. 6d., with 
buyers over, while Cleland ove done at 3d. per ton up 
at 5ls. 2d. cash, with sellers over. The three months’ 
business in Cleveland iron was at 51s. 24d. and 5is, 3d. 
back to 51s. 24d. per ton. Owing to the setting in of the 
Fair Holidays there was no meeting of the market in 
the afternoon, the practice of the “ring” being not 
to meet till Tuesday of this week. The settlement 
prices were : Scotch, 56s. 6d. per ton ; Cleveland, 51s. 14d. 

ar ton; Cumberland hematite pig iron, 60s. per ton. 
The pig-iron market opened somewhat badly for holders 
on Tuesday, in consequence of a break in the continuity 
of the recent universally strong reports from America. 
The slightest hesitation in the position over there is 
a a the signal for a burst of selling here ; but so 
far, according to subsequent reports and rumours of fresh 
business in the United States, this latest burst of selling 
is at least premature. While a fair amount of dealing 
took place, a holiday feeling still prevailed, and largel 
on that account prices were rather easier. Scote 
showed a decline of 34d. per ton since last Thurs- 
day ; Cleveland, 2d.; and Cumberland hematite iron, 
5d. par. ton. In the forenoon the sales amoun 
to about 8000 tons, and in the afternoon about 5000 
tons changed hands, when the tone continued easier, 
Scotch giving wa led. on the day ; Cleveland, 2d. per 
ton ; and Cumberland hematite iron 5}d. per ton. The 
market was confined this forenoon to Cleveland, of 
which about 8000 tons changed hands, and the tone 
was strong owing to the fact that six steamers are 
loading, or to load, pig iron in the Tees for the United 
States. The price of Cleveland has advanced 3d., 
and Cumberland hematite iron 34d. per ton. In 
the afternoon between 6000 and 7000 tons were dis- 
posed of. Scotch advanced 4}d. on the day. The settle- 
ment prices were: 56s. 6d., 51s. 3d., and 60s. per ton. 
The following are the market quotations of No. 1 makers’ 
iron per ton: Clyde, 68s.; Gartsherrie and Calder, 
68s. 6d.; Langloan, 70s.; Summerlee and Coltness, 
7ls.—all the foregoing ship at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 68s. 6d.; Shotts (shipped 
at Leith), 70s. 6d.; .Carron (shipped at Grangemouth), 
693. per ton. There is eellealiy nothing doing wit 
local consumers, and in West Coast warrants there have 
been exceedingly few strokes of business done. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood yesterday afternoon at 47,710 tons, as 
compared with 48,169 tons yesterday week, thus showing 
a reduction for the week amounting to 459 tons. 

Iron Ore Imports.—Several steamers have landed iron 
ore at Ayrshire ports during the past week—the Glen- 
more, from Seville, and the Saxon, from Povena. These 
brought ore for Messrs. William Baird and Co. Three 
vessels brought a collective load of about 7000 tons of 
ore—the Earnwood, from Santander; the Coringa, from 
Oran ; and the Beherd, from Bilbao. 


Nickel and Cobalt Ores.—The Alsternixe, from North 
Caledonia, brought during the week 3753 tons of nickel 
ore and 993 tons of cobalt ore. 


The Lanarkshire Iron and Steel Industry.—All the Ge 


finished iron and steel works of the lower and middle 
wards of Lanarkshire have stopped the business of making 
finished goods, for the holidays, and in most cases they 
will be without serious stoppages till that which charac- 
terises the opening of the new year. The Lanarkshire 
Steel Company are working out heavy orders in 
channel steel for Canada, and the Dalzell Steel Works 
of Messrs. Colville and Co. have been loading immense 
quantities of heavy plates for New York. These works 
have had an extensive fitting with new labour-savin 
machinery. The sum paid in wages alone for the half- 
year just completed is set down at considerably over 
100,000/, The steel works and the bridge-building works 
have done much work during the half-year now ended. 
There is a strong demand at the — machinery works 
of Messrs. Patt, Cassels, and Williamson, who are at 
present materially extending their works. 


Two Floating Docks to be Constructed at Port Glasgow.— 
Messrs. William Hamilton and Co., shipbuilders, Port 
Glasgow, have contracted to build two floating docks for 
a firm in Rotterdam. These docks will be the first of 
their kind constructed at Port Glasgow. One will be 
very large, and will be capabie of lifting a vessel of 10,000 
carrying tons. ‘This dock wil! also be detachable in six 
different p*eces, and each will be capable of being 
docked upon the remainder for repair purposes. 


North British Association of Gas Managers.—This 
Association held its forty-first annual meeting on Thurs- 
day last at Perth—Mr. John Wilson, of ‘the leston 
Gas Works, Glasgow, President, in the chair. That 
gentleman has for the past ten _ or so been installed 
as the Tradeston m r. is make of during 
the past 19 years has increased from 3.558.000 cubic 
feet per day in 1882-3 to 8,853,000 cubic feet per day 
in the t year, or to 1,837,199,000 cubic feet in the 


year ending May 31 last, from 601,615,000 cubic feet 
in the year 1883." Several papers were read at the meet- 
ing dealing with important points in the economies of a 





gas works. There was also an inspection of the Perth 
new gas works, under the care of the Corporation Gas 
Committee. 

New Shipbuilding Contracts.—A new tug steamer is to 
be constructed by a Shields firm of shipbuilders for the 
Clyde ae Company, and she will be supplied 


with compound surface - condensing oh ag of great 
H 


towing power.—The Caledon Shipbuilding Company, 
ea 4 * uild for the Clyde 


Dundee, have just contracted to 
Shipping Company a high-class steel screw steamer for 
their coasting trade, to be classed in the British Corpora- 
tion Registry. 

Royal Society of Edinburgh.—A meeting of this 
Society was held on Monday ory Professor Geikie 
residing. The Council announced that the Neill prize 
or 1898 till 1901 had been awarded to Dr. John 8. 
Fiett for his geological papers entitled: ‘‘The Old 
Red Sandstone of the Orkneys,” and the ‘‘ Trap 
Dykes of the Orkneys.” That gentleman was enguged 
as a member of a scientific commission appointed to 
examine and report on the volcanic phenomena which 
had been attended with such calamitous results in 
Martinique and St. Vincent. Dr. Horne, F.R.S., of the 
Scottish Geological Survey, accepted custody of the medal 
in Dr. Flett’s absence. The following communications 
were also made: Mr. James Russell, on ‘‘ Magnetic 
Shielding in Hollow Iron Cylinders and Supe Mag- 
netic Selustiens in Iron ;” Dr. William Peddie, ‘‘ Addi- 
tional Note on the Use of Quaternions in the the Theory 
of Screws ;” Dr. C. G. Knott, on ‘‘ Change of Resistance 
of Nickel Due to Magnetisation at Different Tempera- 
tures.” 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market 
was fairly well attended, but the tone was hardly so 
cheerful as it has been of late, and business was rather 
quiet. At the same time, however, sellers were not disposed 
to make much concession, and none of them were press- 
ing iron on the market. Asa matter of fact, the supply 
of foundry qualities of pig, which was the sort of iron most 
in demand, was insufficient to meet therequirements. More 
inquiries were reported on American account both for 
Cleveland iron and for East Coast hematite. Complaints 
were still heard that quotations for the latter were un- 
remunerative, and that doubtless is the case, for whilst 
local hematite is, if anything, rather easier in price, cost 
of production has increased a little. The general market 
rate for f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron 
was 51s. 3d., and buyers were prepared to pay that figure, 
especially if they could be guaranteed delivery in a week 
or two. Many sellers put the price of the ruling quality 
at 51s. 6d. No.1 Cleveland pig was 53s. 3d.; and No. 4 
foundry, 50s. 3d. Forge iron was not so strong as foundry, 
the supply being fairly good, but there was not more iron 
pr es than was taken up. Grey forge was 49s, 3d. ; 
mottled, 48s. 6d.; and white, 47s. 9d. os. 1, 2, and 3 
East Coast hematite pig were said to have been bought at 
57s. ; but sellers asked up to 57s. 6d. No. 4 forge hema- 
tite was 54s. 6d. to 54s. 9d. Spanish ore was very ag 
Though buyers endeavoured to purchase rubio at 15s. 9d. 
ex-ship Tees, and ‘were very reluctant to pay more, 
sellers reported business at 16s. To-day prices showed no 
alteration. 


Pig-Iren Statistics.—Messrs. James Watson and Co. 
have just issued a comparative record of the world’s pro- 
duction of pig iron during the three years ended 1901. 
America produced 15,801,813 tons last year, an increase 
of 2,136,798 tons over 1899, and 2,066,953 tons over 1900. 
rmany made 7,785,887 tons, a decrease of 243,418 tons 
over 1899, and 565,855 tons over 1900. Great . Britain 
comes next with 7,761,830 tons, a decrease of 1,543,489 tons 
and 1,146,740 tons respectively during the two preceding 
years, The make of pig iron for the other countries last 
year was as follows: Russia, 765,420 tons; Austria and 
Hungary, 701,930 tons; Sweden, 513,300 tons; Spain, 
318,000 tons ; Canada, 274,376 tons; Japan, 24,495 tons ; 
Italy, 15,920 tons. In all the pig-iron producing districts 
of Great Britain a decrease is shown, with the exception 
of South Staffordshire, which can boast of an increase of 
82,784 tons over 1900. Cleveland is an easy first, pro- 
ducing last year 1,765,704 tons, a decrease of 329,183 tons 
on the previous year. Scotland produced 1,113,990 tons, 
and Durham 957,881 tons. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
mine-owners has just been held at their offices in Middle- 
brough, Sir David Dale occupying the chair. The same 
deputation from the miners as met the owners on July 10 
again attended. On the occasion of the meeting on the 
10th inst., the owners offered either to leave wages for 
the ensuing quarter unaltered, or to give 24 per cent. 
increase for the next six months. That offer was not 
accepted, but at the later meeting the employers con- 
sented to grant the 24 per cent. for the ensuing quarter, 
instead of the period mentioned at the previous meeting, 
and a settlement was effected on these terms. 


Manufactured Iron and Steel.—There is practically no 
alteration in the manufactured iron and steel trades. 
Orders for shipbuilding material are few, but quotations 
have not been reduced, producers being convinced that 
the lowering of prices would not bring in contracts. Bar- 
makers are quieter than they have been. Orders for rails 
keep co to hand from abroad, and works are busy. 
Heavy steel rails are strong at 5/. 10s. net at works. 


Coal. and Coke.—Coal prices are firm; the tendency 
being upwards. Most sellers now quote average blast- 
furnace coke at 15s. 6d. delivered here, 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Davy Brothers, Limited.—The directors of this com- 
ny have issued their annual report. The gross profit 
~ the year reached 9528/., and after deductions of 2091/. 
for interest on mortgages, &c., and of 2204/. for deprecia- 
tion, there was left a net profit of 52317. The directors 
recommend a dividend at the rate of 18s. per share on the 


ordinary shares, and the transfer of 2400/. to the reserve 
fund. The expenditure on new plant and machinery 
during the year amounted to 3487/. 3s. 7d. The works 


have n fully employed in all departments, although 
signs of slackness were apparent during the second half 
of the year; and, in common with other industries 
throughout the country, the company was not able to 
obtain such prices for their productions as in the 
previous twelve months. Since the close of the financial 
year large contracts have been entered into at satisfac- 
tory prices, which contracts will keep the works busily 
employed for a considerable period. Included in these 
contracts is one with the Japanese Government for the 
supply of an armour-plate rolling mill and engine of the 
latest type. : 

A Scientific Appointment.—Mr. G. B. Waterhouse, of 
Sheffield, has been oe by the Royal Commissioners 
for the Exhibition of 1851, to a science research scholar- 
ship for the ensuing year. Mr. Waterhouse has previously 
held a probationary bursary, carrying out researches in 
metallurgy. Under the special circumstances, the Com- 
missioners have waived their rule that the scholarshi 
must be held at another institution than that from whic 
the scholar has gained it, and Mr. Waterhouse will continue 
his work at University College, Sheffield. 


Iron and Steel.—Although there is a fair demand in 
both the home and Continental markets for the best classes 
of tool steel, makers of medium and common qualities are 
qomanenes ot depression. At most of these works the 
output has been restricted. Firms having to do with the 
supplying of field and garden implements report that the 
demand for all descriptions of these tools is well up to the 
average, and at most places there is employment in fillin 
late orders. The file trade continues to taper off, an 
both machine and hand cutters are complaining of scar- 
city of work. 

The South Yorkshire Coal Trade.—The coal trade of the 
district has been seriously disturbed by the strike of the 
lads, but at nearly all the pits work has new been resumed. 
During the stoppage much of the coal that had been 
stocked has been cleared away, and there is very little 
fuel of any kind in hand at the present moment. There 
is a fair amount of activity in the trade for hards. Busi- 
ness with the ports has improved, and much more coal is 
now being shipped to the Baltic than has previously been 
the case this season. nufacturers are ft drawing in- 
creased supplies, and the railway companies are taking 
heavy tonnages. Values are now firm. Orders for large 
quantities of steam coal are being placed at 8s. 9d. per ton, 
but from 9s. 3d. to 9s. 9d. per ton is asked for smaller lots. 
The house-coal trade has dwindled considerably, and but 
for the stoppages difficulty would have been experienced 
in maintaining prices. As it is, rates are fairly firm. 
Quotations for best Silkstone remain at 12s. 6d. to 13s. 
el ton, and Barnsley softs 10s. 6d. per ton at the pits. 

‘or small coal there is now a better market, and West 
Yorkshire owners have had to seek supplies from this 
district in order to fill their orders. ere is a strong 
demand for good coking slack, which makes from 4s. 3d. 
to 4s. 6d. per ton at the pits, but ordinary engine fuel is 
not in much request. 








Tue PopuLaTIOn oF NEw ZEALAND.—The population of 
New Zealand at the close of March, 1902, is returned at 
789,994. This total is made up as follows : Males, 414,662 ; 
females, 375,332. The Maori population, of which a 
separate census has been taken, is estimated at 43,143. 





Tue Itauian Maits.—The Italian Minister of Posts has 
made arrangements for new lines of navigation between 
Italy, China, and Australia. It is proposed that the line 
between Italy and China should be worked by the Italian 
General Navigation Company. This company, in con- 
sideration of an annual subvention of 12,000/., undertakes 
to establish a monthly line from Genoa to —— from 
from which there are at present linesto Bombay, Singapore 
and Hong Kong. The Orient Line, in consideration of a 
smaller subvention, agrees that its Australian steamers 
should touch at Messina. It is proposed to establish a 
ah line of steamers between some Italian port and the 

'yne. 





AMERICAN PeTROLEUM.—The total production of crude 
pee in the United States in. 1901 was 69,389,194 

rrels, showing an increase of 5,768,665 barrels, as com- 
pared with the corresponding production in 1900, although 
that year showed an increase in its turn of 6,291,854 
barrels, as compared with 1899. The value, however, of 
the petroleum produced in the United States last year 
declined to 66,417,335 dols., as compared with a cor- 
responding value of 75,989,313 dols. in 1900. Ohio ranked 
first last year among the petroleum-producing States of 
the American Union with a yield of over 21,000,000 
barrels, while Virginia came second with 14,000,000 barrels; 
Pennsylvania, third, with 12,000,000 barrels ; California, 
fourth, with 8,000,000 barrels; Indiana, fifth, with 5,000,000 
barrels ; and Texas, sixth, with between 4,000,000 barrels 
and 5,000,000 barrels. e Appalachian field owes 
last year 48} per cent. of the total yield of American 
petroleum, while the Lima (Indiana) field yielded 31 
roo cent., and the new fields ef Texas, California, an 
lorado 20 per cent, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The inquiry for early shipment for the best 
and second-class steam coal, and also for Monmouthshire 
large coal, has been less active. The best steam coal has 
been making 15s. 3d. to 15s. 6d. per ton, while secondary 
qualities have brought 14s. 6d. to 15s. per ton. House 
coal and patent fuel have been quiet; No. 3 Rhondda 
large has made 14s. 3d. per ton. Foundry coke has brought 
19s. to 22s. per ton; and furnace ditto, 17s. 6d. to 18s. 6d. 
per ton. As rds iron ore, rubio has been quoted at 
14s. per ton, while Tafna has made 15s. per ton and 
Almeria 14s. 3d. per ton. 


Bristol.—The population of Bristol has increased about 
5500 since the 1901 census. Taking the ten largest cities 
of the United Kingdom (excluding London), Bristol, 
according to the Registrar General, now stands ninth. 
Glasgow comes first with the population of 775,601 ; then 
Live: 1, with 692,495 ; then chester, with 549,169; 
then te Fg with 528,181; then Leeds with 437,036; 
then Sheffield, with 418,177 ; then Dublin, with 379,003; 
then Belfast, with 358,693; then Bristol, with 334,632; 
and then Edinburgh, with 322,966. 


The Swansea Valley.—There has been rather less doing 
in the coal trade. Near Ystalyfera measures are being 
taken for opening up some anthracite and bituminous 
veins. The tinplate trade has been somewhat unsettl 
by certain labour difficulties. In the steel trade the de- 
mand for tin bars has not increased. 


Water Supply of Yeovil.—Arbitration proceedings, in 
connection with a claim of the Town Council of Yeovil to 
acquire the Haydon Wood and Stockwood Springs for the 
pu of augmenting the town water supply, commenced 
at the Surveyors’ Institute, Westminster, on Thursday, 
the 17th inst. Mr. E. P. Squarrey, of Messrs. Rowlence 
and Squarrey, acted’ as umpire; Mr. Drew, of Exeter, 
as arbitrator for the council; and Mr. H. Duke, of 
Dorchester, as arbitrator for Lord Ilchester. Lord 
Ilchester claimed as compensation 19,151/., 13,6757. being 
in respect of Stockwood Spring and 54740. for the Hayden 
Springs. Mr. A. J. Ram, K.C., opened the case for 
Lord Ilchester, and after several witnesses had been 
examined, the court adjourned. 








MISCELLANEA. 
THE city of Dresden offers prizes of 250/., 150/., and 
100/., for protective devices for electric street railways, 
promising also to pay royalty for the use of such designs. 


For the first time in the history of the United States 
modern navy, @ ship is to be built in a Government yard 
—a battleship at the New York works, where 35,000/. is 
being spent to modernise the plant. 


The Bill of the London County Council for the con- 
struction of a subway for electric tramways, &c., from 
the junction of Southampton-row with Theobald’s-road 
along the new street in course of construction by the 
Council to Wellington-street, Strand, has passed in both 
Houses of Parliament. 


The Copenhagen Floating Dock Company has, on last 
year’s working, a surplus of 205,362 kr., leaving net 
rofits amounting to 73,785 kr. (about 4000/.), but it was 
ecided not to pay any dividend. The docks have been 
used by 135 vessels, and six new vessels have been de- 
—- comprising four steamers and two sand-pumping 
gers. 


The works in connection with Odense Harbour and 
Canal, Denmark, are progressing satisfactorily. The 
eastern basin of the harbour will be lengthened some 
600 ft., and also made somewhat broader, so that the area 
will be about doubled. The depth will be 19 ft. The 
canal will, between the harbour and Nisted, be about 
170 ft. broad at water level; whilst the new canal at 
Baagistrand is about 210 ft. broad at water level. 


The Hamburg-American line has recently commenced 
a service of sea-going lighters between Hamburg and the 
Rhine provinces,’ a trade in which two or three other 
steam companies are already en, The lighters of the 
former company are of about 1300 tons burden, and go, 
like that of the competing companies, as far as Cologne. 
They have been specially built for this trade, and are fitted 
with up-to-date appliances for loading and disc g- 
Across the open sea they are being towed by powerful 
tugs. The number and efficiency of we ging lighters 
in Hamburg is rapidly increasing. According to official 
statements, there were registered at Hamburg: in 1900, 
73 sea-going lighters, with a conaniey of 20,950 registered 
tons; in 1901, 87 sea-going lighters, with an aggregate 
_s of 26,543 tered. tons; at the beginning of 
1902, M5 sea-going lighters, with a capacity of 34,582 
registered tons. 

The London County Council, at their meeting on 
Tuesday, authorised the reconstruction, for electrical 
traction, of portions of the South London tramway sys- 
tem, equal to about 19} miles of single track, between 
New Cross Gate and Greenwich, involving an outlay of 
114,000/. ; and it was further decided to reconstruct, for 
electrical traction, the tramways between (a) Camberwell 
Green and near Vauxhall Bridge ; (b) St. George’s Circus 
and the junction of Kennington-road with Westminster 
Bridge-road ; and (c) Kennington Park-road and Brixton- 
road, at a capital expenditure of 73,800/. This completes 
the reconstruction of the system as owned by the Council, 
part of which is now progressing. It is p to make 
the electric power station at the riverside at Greenwich, 
instead of at Camberwell, as was originally proposed, and 
the first installation is to comprise 20,000 indicated horse- 
power instead of 10,000 indicated horse-power, In the 


meantime new cables have been ordered for the Streatham 
line, the one 30,000 ft. long, costing 668/., and the other, 
9400 ft. long, costing 2097. 


The report of Mr. E. T. Chamberlain, United States 
Commissioner of Navigation, states that during the year 
ended June 30, 1657 vessels, of 473,081 gross tons, were 
built in the United States and officially numbered, com- 

red with 1709 vessels, of 489,616 tons, for the previous 

cal year. The decrease, compared with last year, is in 
sailing vessels and canal boats, &c. Included in 
the total new tonnage are 94 vessels of over 1000 tons, 
aggregating 315,062 tons, or two-thirds of the — Of 
this large construction 41 steel steamers, of 151,631 tons, 
were built on the Great Lakes. The outlook of completed 
steel steamers on the seaboard has been much below the 
previous year. Large steamers have been delayed, partly 
owing to the steel strike last summer, to the great demand 
for structural steel in all directions, to low freights, and 
the lack of new shipbuilding orders, which has left 
builders and owners without motive for haste, Last July 
255,000 tons of ocean steel steamers were under construc- 
tion or under contract, while at present only about 
160,000 tons are under construction, and no large seaboard 
contracts are reported. 


The Yuzhnaya Rossiya (South Russia) publishes the 


following particulars of the new Russian battleship Kniaz 


ed | Potemkin Tavricheski. She was begun in the Admi- 


ralty Yards, Nikolaieff, on December 27, 1897, launched 
October 9, 1900, and commissioned June 21 this year. 
Her length over all is 378 ft. 6 in., and at the water-line 
371 ft. 28 in. ; beam, 73 ft.; draught, 27 ft.; displace- 
ment, 12,600 tons; engines, 10,600 horse-power ; speed, 
16 knots. She is fitted with Belleville boilers, the two 
groups aft being heated by coal and the one group for- 
ward by petroleum. Of coal she carries 670 tons and of 
petroleum 580 tons, which together give her a radius of 
action jof 3393 miles at a — of 9.3 knots. She is 
an improved type of the Tri Sviatitelia (Three Patri- 
archs). Her armour extends 237 ft. along the load-line 
on each side, with a thickness of 8 in. 9 in., and 
is continued to the ends fore-and-aft with a thickness of 
3 in.; at the lower casemates it is 6-in. thick, with a run 
of 156 ft. on each side; and at the upper casemates, or 
battery, for a length of 168 ft. on each side, the thickness is 
5in. The bulkheads at the terminations of the above- 
named armour are respectively 7 in., 6 in., and 5 in. in 
thickness. The lower steel deck is § in. thick, with 
armour-plates 13 in. on the horizontal and 1f in. on the 
sloping parts ; it extends as far as the armour-belt. 

the armour is of Krupp steel, made in Russia at the 
Izhorski Works. The upper armour deck has a thickness 
of 14 in. The armament consists of four 12-in. Canet 
joa of 40 calibres, sixteen 6-in. Canet guns of 45 calibres, 
ourteen 2.95-in. Canet guns, six 1.85 Hotchkiss guns, six 
machine guns, two Baranovski landing guns, and five 
submerged torpedo-tubes—one at the bows and four 

side, ; 


Sir Benjamin Baker made‘a thorough inspection of the 
Chislehurst tunnels on Tuesday, the 22nd inst., and has 
reported to the directors of the South-Eastern and 
Chatham Railway. In the case of the old tunnel, for a 
comparatively short —. there was, he found, some 
flaking off of the brickwork at the side of the wall 
nearest the new tunnsl, and at the crown of the arch. 
The new tunnel at the same spot also showed some 
slight signs of abnormal pressure, as there were a 
few vertical cracks in the side wall nearest the 
old tunnel, and the drainage culvert was somewhat 
distorted. The cause of the damage in both cases 
was the compressible nature of the soil intervening be- 
tween the two tunnels at this particular spot; the old 
tunnel had stood nearly 40 years without any signs of 
failure. ‘The remedy in both cases was, he thought, the 
same—namely, to invert certain lengths of both tunnels, 
so as to distribute the weight over the foundations and pre- 
vent the side walls from moving forward. This was a simple 
and comparatively inexpensive work, and had often been 
done before in the case of many other railway tunnels 
under similar circumstances. It could be executed far 
more expeditiously and economically if the tunnels were 
handed over to the contractors free from traffic, and 
at the same time all risk of accident to trains from por- 
tions of brickwork flaking off and falling on the rails 
would be avoided. Sir Benjamin Baker strongly advised, 
therefore, that the traffic should be diverted, not merel 
until the damaged brickwork of the side walls and a 
was restored, but until the new inverts were completed. 
This course would not only be safer, but involve, in his 
opinion, less public inconvenience in the longrun. The 
directors, it is officially stated, will act upon the advice 
of Sir Benjamin Baker. 


The crew of the Hood, battleship, made some remark- 
ably fine shooting at the annual prize firing from heavy 
guns, on July 14 and 15 off Malta, the marking and regis- 
ing being carried out by the officers from other ships of 
the Mediterranean Fleet. Thirty-four rounds were fired 
from the 13.5 in. 67-ton guns, carried in the turrets, with 
the result that 20 hits were scored. This is a percen 
of 58.8 hits to rounds fired, and is the best record in t 
Navy with guns of this calibre ; and considering the much 
greater accuracy and handiness of the new 12-in. gun, 
compares very favourably with the Ocean’s score of 
68 per cent. of hits to rounds fired from the latter weapon. 
It is, moreover, a score considerably better than any made 
with barbette or turret guns at last year’s prize-firing in 
the Fleet, when the Ocean ber the record both for 
the 12-in. and 13.5-in., with 14 hits out of 26 rounds, a 
percentage of 53.8 hits to rounds fired. With the 6-in. 
guns the firing was also of the highest merit. The ten 
6-in. quick-firers carried in the Hood fired 105 rounds, of 
which 81 were hits, thus giving a percentage of 77.1 hits 





to rounds fired. The Ocean’s score with this calibre pn 
this year was given in the Times of Saturday as 117 hits 


to 163 rounds fired, which works out to a percentage 
of 71.7, whilst the Terrible’s percen of oS year, 
79.6 hits per rounds fired, beats the Hood only by 2.5. 


The hits scored per gun per minute were 4.05, as against 
the Terrible’s 4. a cateaats 4.87. Up to the firi 
of the last two of the Hood’s 6-in. guns the hits sco 
had been 81 per cent., but towards the close of the firing 
the excitement grew.so great—every officer and man was 
on deck cheering the hits—that these two gun’s crews grew 
over-anxious ; and, despite the fact that one of them had 
the repute of being the best gun’s crew in the ship, their 
shooting brought down the average to the figure quoted. 
The best shooting with the turret guns was made by 
First Class era Officer Thomas Hill, captain of turret, 
who in five rounds scored four hits, and the best shot with 
the 6-in. was Sei t Salmon, Royal Marine Artillery, 
who scored a hit with every one of seven rounds. 


In a paper read before the Engineers’ Society of 
Western Pennsylvania, Mr. F. B. Duncan gives the 
following as to the power needed for driving 
certain well-known makes of machine tools: A 10 ft. by 
10 ft. by 20 ft. planing machine constructed by the Niles 


Tool Works Com , using three cutting tools, — 
taking a cut ?in. ie § in. at a gas of 18 ft. per minute 
planing cast iron, required 26.54 horse-power during the 


cut, 42.93 horse-power whilst reversing, and 23.56 horse- 
power during the return stroke, which was made at the 
rate of 54 ft. per minute. The work was done by a 30 
horse-power motor, but there was not enough fly wheel effect 
to equalise the load at the moment of reversal, An 8 ft. 
by 8 ft. by 20 ft. planing machine by the Pond Machine 
Company, also using three tools taking cuts;§ in. by 4 in. 
in cast iron at 18 ft. Pe minute, required 16 horse-power 
during the cut, 14.80 horse-power during the return 
stroke, and 28.15 horse-power at the moment of reversal. 
With a 5ft. 6 in. by 5 ft. by 12 ft. machine of the same 
make, using two tools each making a cut 4 in. 7 $ in. 
in open-hearth steel castings at the rate of 21 ft. per 
minute, the power taken in cutting was 10 horse- 
power, in reversal 16 horse-power, and on the return 
stroke, which was made at the rate of 70 ft. per 
minute, 14 horse- power. A recording ammeter at- 
tached to this machine showed that on the ave it was 
idle for 24 hours per day, the time lost being e up of 
short periods for setting work, taking measurements, and 
the like. With a still smaller planing machine reer 
2 ft. 4in. by 2 ft. 8 in. by 6ft., using one cutting too 
taking at rf in. by 3 in. cut in cast iron at the rate of 
22 ft. per minute, the power needed for the cut was 3.1 
horse-power, for reversal 4.4 horse-power, and during the 
return stroke, made at the rate of 88 ft. per minute, 3.8 
horse-power. A 3 horse-power motor was used with this 
machine, and gave excellent results. A 10-ft. vertical 
boring mill built by the Pond Machine Company, 
machining cast iron with two tools, each taking a cut 
| ac by 4 in. at the rate of 25 ft. pe minute, required 8.58 

orse-power ; whilst a Jones and Lamson flat turret lathe 
was found to need a 14 horse-power motor for satisfactory 
service. 

A correspondent of the Times gives some inecetiing 
particulars as to the now famous Texan oil fields. 
was first found near umont, and the first well ‘‘ ran 
wild” for a few days at a rate supposed to be about 
25,000 barrels a day. Later on this well filled 36,000 
barrels in 12 hours, At present there are about 150 
‘‘ gushers” in the field, one of which has yielded 97,000 
barrels in 24 hours. In the case of another well, owing 
to some defect, the oil ran to waste in a solid stream about 
10 in. or 12 in. in diameter. The oil basin is tapped at 
depths ees 950 ft. to 1200 ft. It is estimated 
that these wells will be able to furnish 200,000 barrels of 
oil daily for 20 years, and the total extent of the field is 
as yet unknown. The constituents of 100 barrels of ordi- 
nary Texas oil are said to average about as shown in the 
annexed Table, the last column of which shows also the 
present market value 6f competing products : 


























Value per 
Value _ | Gallon of 
No. of | Value Titan’ po A ag 
ae : r | Product | whic 
Gallons.| gfiion.| 100. | ‘will be 
Barrels. | in Com- 
petition. 
eS 2 cents, dols. cents. 
3 per cent. naphtha 126 7 8.82 : 
15 per cent. kerosine ..| 630 6 37.80 6 
21 per cent. intermediate 
and neu aig ..| 882 4 33.28 e 
17 per cent. Eeaieneadin 714 12 85.68 16 
18 per cent. e e 
oO mento oF 756 15 113.40 20 
15 per t. n- 
“. xe sing --| 630 380 189.00 85 
10 per cent. asphalte— 
3360 at 30 dols. per ton| 420 12 50.40 15 
1 per cent. loss .. 42 
100 per cent, total, 100 bri.| 4200 | 618.38 





It is believed that with suitable vessels the oil can be 
délivered in New York at a price of from 35 cents to 
65 cents per barrel. Four barrels are said to be equiva- 
lent to 1 ton of coal in groves Bae apd and it is antici- 
cates that the oil may accor ly largely displace coal 
or the purpose of steam-raising, since, costing about the 
same, it can be much more —, handled. Sanguine 
roducers even hope that oil will be used for fuel on the 
Foans Atoatic liners, and claim that the change of fuel 
would allow the number of stokers to be reduced from 





150 to 20, 
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the 29th inst., and Wednesday, the 30th inst., at 10 a.m., meetings 
for the reading of papers as follows: On Tuesday, July 29.— 
‘Liquid Fuel for Steamships,” by Mr. Edwin L. Orde, of New- 
castle-upon-Tyne. ‘‘Pumping Plant for Condensing Water,” by 
Mr. Charles Hopkinson, Member, of Manchester. ‘‘ The Newcastle 
and District Electric Lighting and Power Station,” by Mr. W. D. 
Hunter, of Newcastle-upon-Tyne. ‘‘Electric Supply. Power 
Station at Neptune Bank,” by Mr. W. B. Woodhouse, Associate 
Member, of _Newcastle-upon-Tyne.—On Wednesday, July 30.— 
‘Some Experiments on Steam Engine Economy,” by Professor 
R. L. Weighton, of Newcastle-upon-Tyne. ‘The Application of 
Cylindri Steam-Distributing Valves for Locomotives,” by Mr. 
Walter M. Smith, Member, of Gateshead. ‘‘ Mechanical Appliances 
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Cars of 1902,” by Captain C. C. Longridge, ber, of London.— 
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Elswick Works of Messrs. Armstrong, Whitworth, and Co.; at 
7 p.m., the Institution Dinner. Wednesday, July 30, at 2.20 p.m., 
excursion by steamer down the River Tyne. by invitation of the 
Tyne Improvement Commissioners ; or, at 2 p.m., alternative visits 
urhood. Thursday, 
July 31,alternative visits to: 1. Works at Sunderland. 2. The New- 
burn Steel Works. Or, 3..The Newcastle and Gateshead Water 
Works at Rede. Friday, August 1, alternative visits to: 1. Works 
at Hartlepool. 2. Bamborough Castle. 3. Chillingham Castle. 
Or, 4. Cragside, Rothbury. 

THE INSTITUTION OF JUNIOR ENGINEERS.—Tuesday, July 29, at 
7p.m. Visit the engineering laboratories, workshops, &c., of the 
Battersea Polytechnic. Address by the — r. Sidney H. 
Wells, Wh. Soc., ‘‘On the Scheme of. London University for 
Examinations in the Newly-Created Faculty of Engineering.” 


ENGINEERING 


FRIDAY, JULY 25, 1902. 








NAVAL ENGINEERING, 

THE important letter from Mr. D. B.. Morison, 
which we publish on another page, brings once 
more :to public notice a grave national danger. 
For years past the state of naval engineering has 
been growing more and more serious, until it has 
become what we now describe it. Mr. Morison, in 
his letter, says, that ‘‘unless prompt measures be 


7 
taken to deal with the vital. question of the 


engineering — the fighting efficiency of the 

@ very seriously impaired.” Mr. 
Morison is too moderate in his expression ; and, 
probably from a desire to avoid any appearance of 
exaggeration, he understates his case. The figlit- 
ing efficiency of the: Fleet has already been very 
seriously impaired, as we should soon find were fight- 
ing to be done ; and not only prompt, but: vigorous 
to repair the defect. 


tration in régard to the engineering branch of the 
Navy has grown year by year as engineering has 


26 | become nmiore and more the. predominant factor in 


naval operations. Masts and sails have disap- 
peared : the propelling of a war vessel is entirely a 
matter of steam, and there is hardly a feature in the 


9g | economy of a war vessel the effective operation of 


which is not dependent on the highest skill of the 
engineer. This is a fact that a certain section of 
those who influence the administration of the Navy 
constantly ignore. They argue that the war vessel, 
once designed and constructed, needs no longer the 





plication of high engineering knowledge and 
ility ; that it will keep itself efficient if only 
ordinary mechanical skill be applied to main- 
tain its A gare in short, that engineers are 
not needed, but merely engine-drivers. How 
fallacious such a view is need not be here 
insisted upon. Even if true of times of peace 
—which it is not—it would be entirely false 
for a state of war. But foolish as such a posi- 
tion appears, at any rate to engineers, it 
largely animates the spirit of opposition which now 
prevents the science of engineering taking its proper 
place in the administration of the Navy. 

There is no getting away from the fact that the 


a 
a 


30 | Board of Admiralty do not consider high engineer- 


ing attainments necessary for running a war vessel 
and keeping it efficient. It is plain and indisput- 
able that. engineer officers of high professional 
attainments cannot, by present methods, be brought 
forward in sufficient number for the needs of the 
Navy; and no steps are being taken to improve 
these methods. r.’ Morison’s facts and figures 
place the question: beyond dispute, whatever gloss 
may be put upon them by official apologists in 
Parliament and elsewhere. ‘Keyham failed ; 
direct entry has failed ; temporary appointment has 
failed. The strongest evidence—deficiency of num- 
bers—show that ; and the Board of Admiralty is 
giving additional proof in attempting to get round 
the ‘difficulty by substituting handicraftsmen for 
properly trained and educated engineers. From 
the merely mechanical point of view, such an at- 
tempt cannot end otherwise than in failure ; but 
there are questions of administration to consider 
which are hardly less important. 

In reply to the latter consideration, it will be 
said: that engineer officers do not have the adminis- 
tration of the engine-room staff in their hands ; 
they have no executive powers. This is true, and 
it is the root of the evil. Engineers have the 
knowledge, but they have not the power ; that is 
vested in the executive branch, who have the 
power, but have not the knowledge. How- 
ever badly the lowest of the engine-room ratings 
may behave, the engineer officers, from the chief 
downwards, have no authority to correct him. A 
short time ago the senior engineer officer of one of 
His Majesty’s ships had brought before his notice 
that a man of the engine-room staff had neglected 
an. important duty, and he instructed the man to 
do certain extra work as a penalty. In this the 
senior engineer exceeded his powers. The man 
complained to the executive officer, who had no 
choice but to reprimand the officer for exceeding his 
duty: Of course no one in a war vessel should 
assume powers which are not allotted to him by 
the rules of the Service. The senior engineer was 
in the wrong, and the man was within his proper 
rights ; but engineers will ask, How in the name of 
common-sense can efficiency be maintained in the 
engine-room under such a system, when no one 
who understands engineering can inflict punish- 
ment? There are thousands of details which 
may be more’ or less. ill performed, and of 
the seriousness of which only an_ engineer 
can judge. The instance we have quoted is of a 
trivial nature, but it is typical and instructive, for 
in any of His Majesty’s ships there are daily and 
hourly occurring in the engine-room and stokehold 
derelictions of duty which the engineer officers over- 
look because they have, individually, no power to put 
mattersright. Itis manifestly absurd to think that 
an engineer must haul a stoker before an executive 
officer because the man has been careless in keeping 
his grate covered, or that a man should be formally 
arraigned before the predominant authority because 
he has: been an unconscionable time, say, in packing 
a gland. ' Even if the executive officer be entirely 
in sympathy with his brother officer of the engi- 
neering branch, the procedure is far too cumber- 
some. . But it is by no means universally the case 
that officers of the executive branch take a sympa- 
thetic view. Too often the engineer has to plead 
his cause, and perhaps listen to recriminations on 
the part of the man, who may possibly get off with 
a quite trivial: penalty for, perhaps, a serious 
offence, an offence of which the executive officer is 
unable to estimate the gravity. 

The result of this system is that the senior engi- 
neer, on whom chiefly depends the control of these 
matters, does the best he can with the material he 
has at his disposal, and without troubling the 
quarter-deck more than he can help. The skulkers 
are allowed to skulk, the loafers to loaf, and the 
willing men do the work; for which, however, 
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they get no extra reward. Such a system natu- 
rally breeds slackness; for though virtue may be its 
own reward and idleness may bear its own punish- 
ment, these exalted copy-book maxims do not alto- 
gether govern conduct in the engine-rooms and 
stokeholds of even His Majesty’s ships. Great 
credit is due to the engineers of the Fleet that the 
vessels are in such efficient condition as they are ; 
but how far short that is of perfection only a naval 
war will prove to the country ; possibly with more 
disastrous results than it is easily possible to 
imagine. Itis but fair to add that credit is also due to 
the executive officers of the Navy, taking them asa 
whole. The best of them doall that might reason- 
ably be expected to assist the engineering branch 
in maintaining efficiency under the present defec- 
tive system; but with all the will in the world on 
the part of the executive branch, it is impossible 
there should be, under the present system, that 
smartness and attention to duty in the engine de- 
partment without which a war vessel is not in a 
state of high fighting efficiency. That applies to 
ships in which the executive is reasonable ; but 
occasionally executive officers are not reasonable. 
Some have a very exalted sense of their own dignity, 
or of the dignity of their own particular class. They 
look down from such exal heights that minor 
inequalities are almost imperceptible, and the engi- 
neer officer is hardly more than level with the arti- 
ficer, and not very far removed from the stoker ; 
in fact, there are but two classes in the ship—the 
executive officers, and the rest. 

Extreme men of this type are comparatively rare. 
They form the lower end of the scale, which runs 
through all gradations up to the sensible officer 
who perceives that ‘‘ the good of the Navy” is not 
only the good of his own particular caste. 

It is evident that the country is not likely to get 
of its best for the engineering branch of the Royal 
Navy under these conditions. Gentlemen will not 
give their sons an expensive education in order 
that they may join a branch of His Majesty’s 
service which is treated as the engineering branch of 
the Royal Navy is now treated. It may be a matter 
of mere sentiment or it may not, but the fact 
remains that engineers are not forthcoming. Their 
ane on board ship may be filled by mechanics or 
by stokers ; but these are not engineers, and though 
they may fill the place, they cannot carry out the 
duties. In a modern war vessel, which, from stem 
to stern, is a complex mass of highly-organised 
machinery, only engineers of scientific education 
can adequately perform the duties needed in time 
of peace, much more in time of battle, and after. 
These trained engineers are not forthcoming, for 
reasons, some of which Mr. Morison’s letter plainly 
shows, and for others which we have already set 
forth at length in previous articles. Gentlemen of 
position will not send their sons to occupy an in- 
ferior grade in the King’s service, in which they are 
given no title, and in which they may be under the 
orders not only of the most junior executive officer, 
but of the lowest rating in the executive branch. 
It is possible that Sir John Durston, the Engineer- 
in-Chief to the Royal Navy, if he went to sea 
again, might be ordered below by a gunner. 
Although this may seem, as it undoubtedly is, 
the wildest improbability, yet it is, we believe, 
within the four corners of the service regulations, 
and circumstances only less extravagant have 
occurred. 

We have referred to the question of sentiment— 
‘*mere sentiment,” as those who would decry such 
considerations are apt to say—and no doubt the 
objections to the engineering service of the Navy 
are largely sentimental; though there are some 
which are material enough. But both the Navy 
and the Army are officered almost entirely in virtue 
of sentiment. It is chiefly the social prestige, the 
‘* position,” attached to the fighting services, which 
brings candidates forward in sufficient numbers, 
and which makes so many gentlefolks willing to 
stint themselves for years in order that they may 
supply the additional sum which the inadequate 
pay of both services makes necessary. In fact, if 
one comes to think, it is mere sentiment which 
shapes the actions of nearly all civilised humanity ; 
at any rate, that part of it which has made secure 
the supply of mere animal needs. The taxpayer 
ought to be very grateful to mere sentiment, for it 
relieves him of a great part of the burden of sup- 
porting the forces of the Crown; and also, to a 
smaller extent, the personnel of the Civil Service. 
If we persist in starving the engineer branch of the 
Navy in sentiment, as well as in money, then we 





shall find—as we seem rapidly on the way to do— 
the Royal Navy without engineer officers at all. 

Although the danger is great, we cannot disguise 
from ourselves the difficulty of dealing with the 
problem. Our accusation against the Lords of the 
Admiralty is, not that they have failed to find a 
solution to the question, but that they have never 
attacked it vigorously ; in fact, that they have 
devoted such energy as they have put forward to 
avoiding the subject and finding excuses for letting 
bad alone. This applies to all recent administra- 
tions of whatever political complexion ; and, with 
one or two pleasant exceptions, to all Lords, poli- 
tical and naval. 

Mr. Morison refers to the original intentions of a 

t Board of Admiralty to produce the same 
omogeneity amongst engineer officers trained at 
Keyham as exists amongst engineer officers trained 
on the Britannia. To a large extent this effort 
was successful. There is a strong feeling of 
fellowship amongst Keyham men; but it is, un- 
fortunately, the fellowship of a subordinate branch. 
We are quite aware that in saying this we 
shall give offence to a large number of engi- 
neer officers, many of whom prefer that this 
subject should not be discussed. We are, how- 
ever, not writing to please engineer officers, but in 
the hope that something may be done to improve 
the supply of future engineers. The subordination 
of the engineer branch was very plainly shown 
when an executive officer was appointed as head of 
Keyham, with authority over all the professional 
staff, of whose duties he is almost entirely igno- 
rant. This, again, is a matter of sentiment ; but it 
marks the inferior position held by the engineering 
branch in the estimation of the Board. If anyone 
doubts this, let him imagine what the effect would 
be if an engineer were appointed to the command 
of the Britannia. 

Mr. Morison gives some particulars of the won- 
derful report drawn up by the captains of the 
Vernon and the Excellent, and in which was set 
forth the scheme of education for making executive 
officers into engineers. We are not sure how far 
those who are not engineers will appreciate the 
monstrous stupidity of this document, some of the 
details of which are given in our correspondent’s 
letter. At any rate, the most unmechanical person 
can hardly fail to recognise the impossibility of 
acquiring even the most trifling smattering of the 
subjects enumerated in the space of 168 hours. 

The Vernon and the Excellent are the training 
ships for torpedo work and gunnery respectively. 
Now it need hardly be pointed out that to attain 

roficiency in both these branches a considerable 
Leseiules of the applied science of physics and 
mechanics is necessary ; and we might reasonably 
anticipate that the heads of these two schools would 
be selected men. As a matter of fact they are 
selected men, and the circumstance points out how 
hopeless it is to expect that an engineering navy 
can be adequately governed by a body of men in 
which the engineering element is entirely absent. 

Mr. Morison is right in advocating a common 

education at one school for both executive and 
engineering officers of the Navy during the early 
part of their pupilage. Such a course has been 
followed in America with conspicuous success, even 
before the amalgamation of the two branches. Up to 
how late a stage it would be advisable to carry the 
system is a question upon which opinions may well 
differ; but the time may come when all naval 
officers will be engineers; although it must be 
patent that the captain, the supreme authority of 
the ship, can never have his post in the engine- 
room. Mr. Morison makes reference to a scheme 
of this nature when he speaks of what he styles 
“the new personnel system ;”’ which consists of 
‘the amalgamation of the executive and engineer 
branches adopted in the United States navy, plus 
the compulsory performance by each officer, wnder 
definite ions, of engine-room duties during 
an adequate proportion of his whole term of ser- 
vice.” 
Our correspondent does well to emphasise the 
latter _ of the sentence. It is the absence of 
compulsion to perform engine-room duties which 
has so far wrecked the American scheme. The 
framers of this plan trusted to the professional 
spirit of United States naval officers to urge them 
to become proficient in engineering duties. These 
high expectations have not been fulfilled ; a result 
which we fear would be parallelled if the same at- 
tempt were made in this country. 

After all, we must not expect too much of our 





young men. Engine-room duties are undoubtedly 
less pleasant than those which are allotted to the 
executive branch, and each man naturally thinks 
he has a vocation for the things that are most 
attractive to him. In the Navy, as in all other 
services, some ree a is necessary ; and if all 
officers were compelled to serve for a certain period 
below, the difficulties that are fast growing up in 
administering the Navy would be easily got 
over. The rest of the solution to the problem 
would be absolutely simple. Whether it would 
make the Navy less popular is a point upon 
which opinions may differ. Probably some candi- 
dates would be lost; but those who are not 
prepared to undertake the necessary duties 
of their position, either pleasant or otherwise, 
we can best spare. A man who is afraid of black 
hands or a greasy jacket should have no place in an 
engineering navy. After all, the Fleet is not kept 
up for the sake of supplying a number of gentlemen 
of engaging manners and ornamental exterior with 
a profession, but for the defence of the Empire. 
No doubt naval officers of both branches are quite 
prepared to do their duty when the time comes to 
meet an enemy, and would then sacrifice personal 
comfort to any extent. The nation is compelled, 
however, toask something even more from them—to 
require that they should sacrifice personal comfort 
in time of peace so as to be better prepared for war. 
This is chiefly to be done by strengthening the engi- 
neering department of the Royal Navy. 

In conclusion, we commend to our readers a 
careful perusal of Mr. Morison’s letter, which will 
be found on page 109. The thanks of all are due 
to him for the campaign he has undertaken. We 
can hardly think of any way in which he could 
better serve his country. 








DEEP-TUNNEL RAILWAYS IN 
PARLIAMENT. 

Tuis year the projects for deep-tunnel railways— 
the *‘tubes” of ‘‘the man in the street’’—com- 
menced their Parliamentary career in the House of 
Lords, by which body several were rejected. The sur- 
vivors, which are mostly promoted by great groups 
of capitalists, have now arrived at the House of 
Commons, and last week they underwent their 
second reading. The chief interest lies in the 
two schemes popularly known by the names of 
those which are providing the financial support 
—namely, Morgan and Yerkes. Messrs. Morgan 
have allied themselves with the West London Tram- 
ways Company, an enormous undertaking which 
is rapidly covering the country between Ken- 
sington and Hampton Court with a network 
of lines, and linking up the rural suburbs 
with the streets and slums of Hammersmith and 
Shepherd’s Bush, more to the advantage of the 
latter than the former. The tramways, however, 
are not allowed to proceed further east than these 
two points, and there they deliver their traffic to 
the two Metropolitan Railways and the Central 
London Railway (the ‘‘Twopenny Tube”). Evidently 
any scheme that had a good working agreement with 
the tramways would acquire a ready-made traftic 
of great value at the cost of those who now 
receive it. The Morgan scheme, therefore, con- 
templates carrying the tramway passengers from 
Hammersmith, along High-street, Kensington, the 
south side of Hyde Park, Piccadilly, the Strand,’ 
Cannon- street, and thence northwards through 
Hoxton, Stoke Newington, to Tottenham, where 
there is another system of tramways. 

However much such a scheme may recommend 
itself to the public, it is evidently detrimental to the 
interest of the Metropolitan District Railway, which 
is under the control of Mr. Yerkes, and for which 
that gentleman is finding an immense sum for the 
purpose of electrification. Mr. Yerkes has no anti- 
pathy to tube railways, but he wants them as feeders 
to the District line, and not as direct competitors. 
He has obtained control of the Baker-street and 
Waterloo line, which is under construction, the 
Great Northern and Strand line, also partly built, 
the Charing Cross and Hampstead line, the Hamp- 
stead to > undertaking, and the Brompton 
and Piccadilly-circus line. Nearly all these have 
Bills before Parliament for extension of time, or 
alterations or additions to the route. Each of 
them communicates with the District Railway, 
either at one end or by crossing it at some point of 
its course, and therefore may be expected to bring 
grist to the mill. Most of them run approximately 
North and South, in which direction London 1s 
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exceedingly inc Pas means of communication, 
while from East to West it is fairly well provided. 
There was a sharp debate in the House of 
Commons over the various Bills, and the some- 
what unusual course was adopted, in some cases, 
of moving their rejection at the second reading. 
Considering that they had passed through Com- 
mittee in the House of Lords, and three readings, 
this was an unexpected attitude for members to 
take up. There were various reasons alleged for 
opposition ; but the most potent one was that it 
was against the settled policy of Parliament to 
authorise competing schemes, and that the House 
should keep such matters in its own hand, 
and not relegate them to Committees. There 
is no doubt that the principle was once in- 
sisted upon; but it is also clear that of late 
years the rule has been greatly relaxed. Once 
the Midland Railway was denied access to the 
Metropolis, and had to deliver all its traffic to the 
Great Northern ; and earlier its only inlet to Lon- 
don was over the London and North-Western lines 
from Rugby. But since the Midland came to St. 
Pancras, both the Great Northern and the North- 
Western have doubled their roads to their termini, 
and would be glad to do it again if the work were 
not so costly. Thirty years ago there. was only 
one route between Manchester and Liverpool ; now 
there are three, each running a frequent and fast 
service ; and last year an Act was passed empower- 
ing the construction of the Monorail Electric Rail- 
way. Parliament is not nearly so careful of vested 
interests as it used to be, probably because it has 
found the eloquent forecasts of counsel, as to the 
ruin new schemes will bring to their clients, falsified 
in so many instances in consequence of the general 
growth of trade, and of the increased habit of tra- 
velling, which railways foster. 
So far, however, Parliament has never sanctioned 
a new line running, for a great part of its length, 
parallel to an old one, within two or three hundred 
yards; and it will sweep away many precedents if it 
does. The promoters of the District Railway 
wanted to build their line originally along the 
Strand, but were, very rightly, sent to the Em- 
bankment, for at that date the works would 
have entailed immense inconvenience to the public 
in such a narrow thoroughfare. It is only custom 
that reconciles us to the existence of the Metro- 
politan Railway in Euston-road, for the fumes 
from the gratings are most objectionable, while the 
atmosphere down below is unbearable. Such diffi- 
culties would have been far greater in the Strand, 
while the cost of underpinning the buildings would 
have been enormous. It was therefore reasonable 
that the easier route on the Embankment should 
have been laid down, although it was hard to 
charge 200,0001. for the easement. Again, in 
making the connecting link between the Mansion 
House and Liverpool-street the Metropolitan Rail- 
ways were required to make new streets, which cost 
them a million sterling, so they have some claim on 
the public for benefits. Unfortunately, there is 
another side of the account. The service on the 
District line has been undoubtedly bad in the past, 
and the management worse. The idea of the direc- 
torate seemed to be that the only way of meeting 
difficulties was to cut down expenses, even at the 
cost of reasonable efficiency. It was not until Mr. 
Yerkes took the matter out of their hands that the 
sie of electrification was really considered. 
reviouly it has been used as a means of de- 
ferring all attempts at ventilation, and had served 
that purpose very effectually. The public is natu- 
rally averse to giving the company any prefer- 
ence whatever in the destribution of Parliamentary 
powers, feeling that the previous ones have been so 
seriously abused. It is impossible to predicate the 
result, but the House of Lords, which is more con- 
servative in its instincts than the Commons, and 
has a greater regard for the rights of property, has 
already passed the Morgan scheme, or rather a con- 
siderable part of it, in spite of the opposition of the 
Yerkes ‘oup ; so it looks as if the old tradition 
against allowing competing schemes had vanished. 
Speaking as engineers, we are not altogether 
pleased to see the former practice—according to 
which Parliament exhibited a benevolent interest 
in schemes which it had once declared to be useful 
and desirable, and protected them from undte 
competition—too readily set aside. No doubt the 
more railways there are the better for engineers, 
but it must be remembered that it needs something 
more than Parliamentary powers for the construc- 


and if it be seen that there is no monopoly to be 
secured within a certain district, and that new and 
parallel lines may be built in’ a few years, this class 
of investment will fall into discredit. There are 
several deep-tunnel lines which were authorised some 
years ago, but on which no work has been done for 
want of funds, and were it not for the greater 
enterprise of our American friends, they would still 
be left on the hands of the original promoters. 
Under such conditions it is not desirable that there 
should be any upsetting of public confidence in the 
stability of railway investments. Promoters, in their 
eagerness to produce new schemes, and the public, 
in their anxiety for improved means of travel, may 
easily outwit themselves, and give urban railways 
such a bad name that the prudent investor will 
have nothing to do with them. That is not a state 
of affairs desired by the engineer. 








THE STEEL SITUATION IN THE 
STATES. 

THERE is an appropriateness in the simultaneous 
publication of a statement of the financial prospects 
of the United States Steel Trust, and of the statis- 
tical report of the American iron and steel trades. 
There is promise of a dividend of some 15 per cent. 
on the inflated capital of the combine : the statistical 
report treats with plaintive solicitation the same 
struggling Steel Trust, and points with indignation 
at the efforts at the reform of that tariff which 
seems so necessary for the maintenance of the big 
dividends of the Trust. The Bill introduced to 
transfer to the free list many leading iron and steel 
products, and to greatly reduce the duties on 
others—-or, indeed, any interference of the tariff— 
calls for a protest, according to the view of the 
American steelmaker, and no one can be surprised 
at this opinion. A man does not readily relinquish 
a profit of 15 per cent., even if it is main- 
tained by a fiscal fallacy. At another part of 
the report we have the further cry of the oppressed 
shareholder to rally his forces to the defence of 
the Dingley tariff, attacked by ‘‘ manufacturing 
and commercial interests” not friendly to the 
protective policy. ‘‘They are largely respon- 
sible,” we are told, ‘‘for the prevailing out- 
cry against certain so-called trusts, and for the 
agitation in favour of so-called reciprocity. If 
given their own way, they would break down, in 
general and in detail, the very tariff which has been 
one of the chief instrumentalities in creating our 
present prosperity.” One might almost reply to 
this that in this so-called twentieth century the so- 
called Biblical axiom still holds true, ‘‘ that he that 
is whole needeth not a physician ;” and further, 
‘‘that the wayside tramp who is robust only carries 
a crutch to get an unfair advantage of his prey by 
using it as an attacking weapon.” 

In writing thus we have no fear of being misun- 
derstood. We have always agreed with the conten- 
tion that in a new country, where there were all 
the conditions requisite for the development of an 
industry, advantage might accrue from the support 
which tariff or other similar preferential treatment 
could confer; but with equal confidence we have 
urged the view that this help to home industries 
should be exactly graded according to the need, 
and that it should entirely disappear so soon 
as the industry was self-supporting, or when it 
was demonstrated that it was impossible to develo 

it to full vigour. There is no need to establish 
such an economic truth: the pursuit of any other 
policy carries with it grave injustice to the citizen, 
and especially to the manufacturing and commercial 
interests, who cannot profit directly by tariffs while 
suffering indirectly. The question to determine 
has reference, therefore, at the very most to the 
degree of support which such an industry as iron 
and steel manufacture in the United States re- 
quires to bring it to the condition of robust vigour, 
and the two reports we have referred to throw 
some light on the subject. The promise of a 15 
r cent. dividend carries its own significance. 
he United States produces about 50 per cent. 
more pig iron, and about 100 per cent. more steel, 
than Great Britain, once the iron-maker of the 
world ; the United States makes about 70 per cent. 
more pig iron and 75 per cent. more steel than 
Germany; and if comparison is made with other 
countries, the condition of prosperity is still more 
pronounced. Further, we are told, that what little 
of iron and steel Americans have recently bought 
from abroad was due to a temporary scarcity of a 





tion of a line, The public must find the money, 


few leading products, and to the inability of the 


railroads last fall and winter to promptly handle 
the raw materials and the finished products of the 
iron and steel works, ‘‘so that superficial observers 
and excited consumers jumped at theconclusion that, 
because orders for iron and steel could not be filled 
at sight, the works were unequal to the demands 
that were made upon them.” These facts are suit- 
able commentary on the plea that ‘“‘ the Dingley 
tariff should be kept free from the touch of all un- 
friendly hands.” We are told further that ‘ it 
is harming nobody except those foreign manufac- 
turers who look wistfully upon our great consuming 
markets.” This is obviously a contradiction, for if 
the tariff excludes the advantages conferred by com- 

tition against a Trust earning 15 per cent., it 
Gotiige harm to all users of iron and steel—meaning 
practically the whole people. 

The statistical report, we are gratified to note, 
isa chorus of rejoicing, the only minor phrases being 
the plaintive references to tariff reform, and these 
have the frequent recurrence of the fugue. We 
have given enough prominence to this element, and 
turn with more satisfaction to the forecast of the 
future, so far as the industrial situation is concerned. 
Since 1899 unexampled prosperity has prevailed, 
now more noticeable than ever, and this is likely to. 
continue far into 1903, for population is increasing, 
money is plentiful, tariff reform is absolutely im- 
possible until 1904, since the new Congress will not 
get to work for a year, and the Steel st insures 
fixity in prices, which brings steadiness in demand. 
There is no promise of lower prices. ‘‘ If prices are 
higher¢o-day than they were a few months ago, they 
are still within vrarchem: Bx bounds, and represent real 
values.” This is the view of the Secretary of the 
American Iron and Steel Association. The future 
supplies, it would seem, will be practically all 
absorbed by the home markets; and this official 
review of trade very properly urges the importance 
of the home as against the foreign client. The 
latter should not be sought by sacrificing in part 
‘*the control ” of the home market ; but whether 
this means the discontinuance of the practice of 
dumping the surplus product in foreign countries, 
is quite another matter. An exceptionally large 
demand for iron and steel, we are told, now 
exists, and must for some time continue to exist, 
for steam and trolley railroads and their equip- 
ment, and for high buildings, warehouses, and 
other structures, and even for the erection of 
new iron and steel works. The use of steel in 
high buildings is sure to call for an increasingly 
large tonnage from year to year. Tall buildings 
and bridges consume one-half of all the structural 
steel made. The use of steel in the manufac- 
ture of steel cars is also increasing. The leading 
railroads of the country are liberally sharing in the 
general prosperity, and the great increase in their 
business calls for track renewals and extensions 
in greater degree, and for new cars and locomotives 
in greater numbers than ever before; while there is 
a noticeable increase in the number of new rail- 
road projects that have been successfully started. 
Steam and trolley railroads in the States consume 
in rails, cars, locomotives, bridges, buildings, and 
electrical machinery fully one-third of all the iron 
and steel that is annually made. The building of 
steel vessels also calls for an increasingly large 
supply of steel plates, and for steel in other forms. 
s in all, there is now no cloud on the horizon of 
the iron trade of this country, if we except more 
or less serious trouble in some localities in adjusting 
the wages of labour.” 

In the immediate future there is not likely to be 
much surplus for export. This practice reached 
its highest activity in 1899, when there was a great 
demand in Europe, when prices and the home 
requirements were sub-normal. The conditions 
have since reversed, and it is at least interesting 
to note that steel-makers in the States, in this 
manifesto of their views and operations, r ise 
that ‘‘not only is Europe adopting our meth of 
manufacture, but that it will always have cheap 
labour, and by these agencies it can hold its own 
markets, and actively and aggressively contend for 
the possession of neutral markets.” The returns 
of exports for the year ending with June are not 
yet available ; but, from the figures for the eleven 
months, it would seem that the value of the year’s 
exports of iron and steel manufactures will be 
appreciably under 20 millions sterling, as compared 
with 22 millions in 1901 and 26 ions in 1900. 
In pig iron, the decrease in the eleven months is 
from 252,621 to 52,613 tons; in steel bars, from 





75,577 to 15,010 tons ; in steel rails, from 341,683 
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to 159,309 tons; in billets, blooms, and ingots, 
from 120,930 to 2801 tons; and in steel sheets 
and plates, from 46,815 to 10,874 tons; but in 
structural material the total is well maintained at 
59,406 tons. 

We do not propose to enter into the statistical 
details of production. The totals are the highest yet 
attained, the make of pig iron being 15,878,354 
tons—over 2 million tons greater than in the 
previous year. Of all kinds of steel there were 
produced 13,473,595 tons, an increase of over 
3} million tons, two-thirds of which addition was 
due to Bessemer process, by which 8,713,302 tons 
were made. The production of structural steel, 
excluding plates, increased 197,989 tons to 1,013,150 
tons, and of steel rails 488,957 tons more were 
rolled, the total being 2,874,639 tons. These and 
other figures in the report are, as is claimed by the 
Association, marvellous in their magnitude, and 
certainly do not suggest that the industry requires 
bolstering up by a protective tariff. 








MUNICIPAL TRAMWAYS AND THE 
LAW. 

In conferring rights upon public and private 
bodies through the medium of private Acts of Par- 
liament, the Tastebets takes the very wise precau- 
tion of placing some limitation upon the period 
within which those rights are to be put in force. 
If a limited company or the corporation of a town 
are to have a monopoly to run tramways or to carry 
out any other undertaking in a district, it is obvious 
that the period within which the works are to be 
commenced should be strictly limited. Otherwise 
the needs of the public may be neglected, although 
other companies may be ready and willing to step 
in and carry out the proposed undertaking. 

In so far as this principle relates to tramways, 
we cannot recall any instances where it has been 
put in force for the purpose of goading a private 
company into action. This is for the excellent 
reason that private companies, before obtaining 
statutory powers, carefully consider the magni- 
tude of the works which they have undertaken, 
and so far from having any ulterior reason for 
delay, are ready and anxious to get to work as 
soon as possible. As the law now stands, it is pro- 
vided by the Tramways Act, 1870, that work upon 
a tramway undertaking must have substantially 
commenced within one year from the date of the 
private Act; and even though it is more difficult 
to make substantial progress in the case of an 
electric tramway than in the case of a horse tram- 
way, private companies have generally shown them- 
selves ready and willing. 

In a case which recently came before the Court 
of Appeal we have been provided with an instance 
of what constitutes ‘‘ substantial commencement ” 
within the meaning of this Act. We refer to the 
case of the Attorney-General v. the Mayor and Cor- 
maser y of Bournemouth (Law Times newspaper, 
July 19, p. 264), which arose in consequence of the 
delay on the part of a local authority in carrying out 
an undertaking. It appears that on August 6, 1900, 
the defendant corporation were empowered by 
private Act to construct in their borough a certain 
tramway, which had been authorised by their Pro- 
visional Order, under and subject to the terms of the 
Tramways Act, 1870. The corporation acquired a 
site for the necessary works and offices, and on 
April 18, 1901, they entered into an agreement with a 
firm for the supply of dynamos and machinery, and 
another agreement in May, 1901, for the supply of 
tramcars. They also had plans of buildings prepared, 
and took measurements with the object of obtain- 
ing the necessary money for constructing the tram- 
way, but did not commence the work of construc- 
tion on any portion of the ground over which 
it was intended to be made, or of erecting 
the necessary buildings and machinery on the 
site which have been obtamed for the purpose. 
An action was brought against the corporation 
by the Attorney - General at the instigation of 
a company which had obtained power to lay a tram- 
way over the same route, in the event of the cor- 
poration not —— their powers into force within 
the statutory period. In this action (which came 
on before Mr. Justice Swinfen Eady) an injunction 
was claimed to restrain the corporation from pro- 
ceeding with the construction of the tramway, on 
the ground that their powers had ceased by virtue 
of Section 18 of the Tramways Act, 1878. His Lord- 
ship decided that the works to be substantially com- 
menced within a year from the date of the Pro- 





visional Order were not confined to the works on 
the ground where the tramway was to be laid, and 
where the necessary buildings were to be erected 
(as it might be desirable that the actual laying of 
the tramway should be postponed as long as possible, 
so as not to interfere with the traffic of the streets 
before it was necessary to do so), but included the 
construction of the machinery and other necessary 
works which were done elsewhere ; and that the 
corporation, by acquiring the site of the tramway 
and buildings, and entering into contracts for the 
supply of the necessary machinery and tramcars 
within a year from the date of the Provisional Order 
had substantially commenced the works within the 
meaning of Section 18 of the Tramways Act of 1870. 

On appeal to the Court of Appeal, this judgment 
was, however, reversed, the Court holding that 
‘* works substantially commenced” meant operations 
in exercise of physical works, and that in fact the 
works had not been substantially commenced. An 
injunction was therefore granted to restrain the 
Corporation from continuing the work. 

This result must. inevitably place the Corpora- 
tion ina very awkward predicament, seeing that 
contracts which probably represent large sums of 
money have been entered into with a view to 
carrying out the undertaking. It is impossible 
to resist the conclusion that the Bournemouth 
Corporation have been carried away by the craze 
for municipal trading, and that, with a view to 
bearing down opposition, they undertook a task 
which they were unable to carry out ; for it came 
to light in the course of the case that the company, 
who were the real plaintiffs, obtained powers to 
construct the tramway in question in the event of 
the corporation not completing the works within 
the limited time. The question whether the com- 

ny were not always in a better position to 
establish and work the tramways will have to be 
answered sooner or later to the satisfaction of the 
ratepayers to whom the corporation are responsible. 

The case under review has also had the effect of 
reversing an important decision under the Tram- 
ways Act, 1870, which was pronounced by Mr. 
Justice Kekewich in 1893. In the case of in re 
the Dudley and Kingswinford Tramways Company,* 
Neos of a tramway applied for a return of the 

arliamentary deposit on the ground that the under- 
taking had been abandoned, and the powers to 
make the tramway had determined. It was decided 
that upon the true construction of the above sec- 
tion, the proper evidence of the abandonment and 
cessor of the powers was a notice published in the 
London Gazette, pursuant to Section 18, and that 
other evidence thereof could not be accepted. The 
Court of Appeal have now determined that the 
words ‘‘ conclusive evidence ” must not be read as 
‘‘only evidence,” and that the evidence adduced 
by the plaintiffs in support of their allegation that 
the works had not been substantially commenced 
was therefore admissible. 








INDIAN RAILWAYS AND INDIAN 
TRADE. 

A DEPARTURE of very considerable significance is 
about to be made by the Government of India in 
the shape of a Bureau of Commerce. The necessity 
of some such department has been impressed upon 
the authorities, and especially upon Lord Curzon, 
by a recognition of the defective arrangements which 
exist for providing the Government with advice 
and information upon commercial and industrial 
questions, and the almost entire absence of any 
machinery by which Government can procure and 
communicate to the commercial public information 
on matters which are of interest to them. From 
the brief outline of the scheme which the Viceroy 
has tentatively sketched, and which has been sent 
out to the several Chambers of Commerce it is 
apparent that the Bureau is designed to fulfil the 
— of the Commercial, Labour, and Statistics 

ment, which'is now doing good work in con- 
nection with the Board of Trade at home, and the 
excellent organisations which have extorted the 
admiration of all intelligent students of American 
commercial methods. ere will be at the head a 
Director-General of Commercial Intelligence, with 
his head-quarters at Calcutta, but in constant com- 
munication with the commercial and industrial 
associations in India and at home, and with the 
British Consular Service. For the diffusion of the 
information gleaned there will be a library and an 
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inquiry office at Calcutta, and a periodical journal. 
The primary function of the Director-General and 
his staff will be ‘‘ to procure, compile, and publish 
all information likely to be of use to the commercial 
public or the Government in its relations to com- 
merce—matters relating to both import and ex- 
port trade, to the inland and trans-frontier trade, 
to the industrial and mineral resources of the 
country, to the competition of foreign staples with 
local products in India, and of Indian staples with 
foreign products abroad, to the development of 
existing and the discovery of new markets.” He 
will also be required to keep in touch with Cham- 
bers of Commerce and other bodies abroad, for 
the scheme comprehends matters relating to foreign 
and colonial tariffs, excise and ‘‘ consumption ” 
duties, customs regulations, consular fees, &c. 
For the communication of the information thus col- 
lected there will be an ‘“‘ inquiry office,” in which 
all information not readily available in the library 
will be arranged, registered, carefully indexed, 
and brought up to date. Trained subordinates are 
to be attached to this office, charged with the duty 
of assisting the public in formulating their inquiries, 
and in tracing out and supplying information re- 
quired. 

It will be obvious that if the Chambers of Com- 
merce co-operate, the department will fulfil a very 
useful purpose in extending the home and foreign 
trade of India. For there can be no doubt that 
the resources of the country are not yet developed 
to anything approaching their full capacity, and 
that Indian producers and traders have much to 
learn regarding foreign requirements, and regarding 
general commercial methods as they apply to India’s 
particular case. And in benefiting Indian trade, 
it follows that the new Bureau of Commerce will 
be a distinct aid to the Indian railways. The Ad- 
ministration report for the last calendar year has 
just been issued in Calcutta, and is in itself an evi- 
dence of better appreciation of modern needs. 
Down to last year this annual report was a 
monstrous inchoate mass of information thrown 
together in a way suggestive of an entire lack of 
capacity for arrangement. The document was 
exhaustive and valuable, but it was such a long 
process to dig out the facts that a perusal of 
it was a most tiresome and unfruitful exercise. 
Moved by the whip of sharp criticism, the Railway 
Department was stirred to action, and the report for 
1900 was not far removed from a model document. 
The past year’s report is on the same lines. It 
shows that the total mileage open at the end of the 
year was 25,373. The total number of passengers 
carried was nearly 195 millions, and the earnings 
therefrom 1007 lakhs of rupees. The amount of 
goods carried was over 44 million tons, and the 
earnings 2127 lakhs of rupees. The output of 
Indian collieries was over 6,657,000 tons, or 538,000 
tons more than in 1900. The net earnings of the 
railways from all sources were nearly 1890 lakhs, 
representing a percentage of 5.26 on the capital 
outlay. For the second year in succession there 
was a surplus to the State from the working 
of the lines. This surplus was Rs. 11,500,000, 
due, not to famine traffic, as in 1900, but almost 
entirely to the national development of railways. 
The net gain was arrived at without deducting from 
the annual revenue charges that portion of the 
annuity payments which represents redemption of 
capital, and the figures do not therefore give the 
real result to the State of the working of railways. 
If this portion of the annuities, which actually 
represents instalments of the price which has to be 
paid for railways purchased from companies, was 
excluded from the ordinary revenue charges, the 
result to the State of the working of the railways 
would have been in 1899 a loss of Rs. 12,29,010 ; in 
1900 a gain of Rs. 68,90,143 ; in 1901 a gain of 
T.Rs. 2,04,09,695. These results were coincident 
with an increase in open mileage of 1484 miles in 
1899, 1237 miles in 1900, and 576 miles in 1901, or 
a total addition to the railway system in the last 
three calendar years of 3297 miles. The expenditure 
side of the account is further heavily weighted by 
the terms of the contracts of the guaranteed rail- 
ways. Under these contracts payment of interest 
has to be made at a higher rate than is now neces- 
sary, and the calculation of surplus profits has to 
be made at 22d. to the rupee, while the current 
rate of exchange is nearer 16d. Until these con- 
tracts terminate, the State is unable to obtain any 
advantage from cheaper money or from the im- 
proved credit of the country, or from favourable 
exchange. There are, however, only two such 
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contracts now remaining — viz., the Bombay, 
Baroda, and Central India and the Madras Rail- 
ways, which are terminable on December 31, 1905 
and 1907 respectively. 

The weight of goods traffic handled during the 
year shows an increase of 403,000 tons in weight, 
but the quantity of general merchandise carried— 
that is, the trafic irrespective of Government stores 
and coal and coke for the railways—actually de- 
creased to the extent of 1,993,000 tons. This, 
however, did not involve loss of revenue, for the 
earnings from this merchandise were higher by over 
24 lakhs of rupees than those of the year preceding. 
This was due chiefly to improvement in the cotton 
and seeds traflic, and also to the average ‘‘ lead ” 
increasing by about nine miles. The coal traftic 
was good, but there was not the rapid increase 
noted in former years. The Report states : ‘‘ The 
reduction in the price of English coal, and the intro- 
duction of patent fuel, point to a check in this 
development. English coal has again entered into 
competition with Indian coal in some of the markets, 
Bombay especially, and the imports of English coal 
and patent fuel during the year have increased 
from 91,710 tons to 272,630 tons; and of coal 
from other countries from 43,939 to 79,108 tons.” 
These figures should be carefully studied, for 
they show how checks come in the coal busi- 
ness. Still the Indian railways now consume 
nearly two million tons of native coal yearly. There 
was a great increase in passenger traflic, and it is 
noted that it occurred almost entirely in the third 
class. Speaking generally, the first and second classes 
are supported by the European and Eurasian commu- 
nities ; the intermediate and third class by the native 
community ; but there is a tendency towards the 
use of the lower classes of carriages in preference 
to the higher on the part of the Europeans. The 
first-class traftic is generally stationary. In 1898 it 
was as high as 611,000, the next year it sank to 
526,000, the next to 521,000, while last year it rose 
to 532,000. The second-class traftic is growing, but 
only slowly ; it was 2,405,000 last year, as com- 
pared with an annual average of 2,300,000 since 
1896. When we come to third class, however, the 
increase is remarkable; it has sprung from about 
132} millions to nearly 170} millions in the quin- 
quennial period, the increase in 1901 over the year 
preceding being 16 millions, which represent 
96 lakhs of rupees in fares. Excluding season- 
ticket holders, this third-class traffic is now worth 
848 lakhs, or over 5} million pounds sterling. 

Ample provision for development of traffic has not 
always been among the strong points of the Govern- 
ment or the private owners ; but both are mending 
their ways. During last year 223 engines, 563 
passenger carriages, and 4695 wagons were added 
to the rolling stock of Indian lines ; while there 
are under supply, to meet further developments of 
traffic, 451 engines, 1259 passenger carriages, and 
7813 wagons. The East Indian line alone has 119 
engines and 1010 wagons under supply as well as 
303 coaching vehicles. Mr. Brereton, public 
works secretary, in commenting upon the work 
done by rolling. stock, as shown in a special ap- 
pendix, remarks that: ‘‘On some railways the 
work is fairly distributed throughout the year, 
in others the greater part of the traffic is forced 
into two or three months, and although the figures 
—— appear to show that the best use has not 

en made of the available stock, and that some 
railways have more than they need, no accurate 
conclusions can be drawn without some knowledge 
of the local conditions on each railway.” It is 
under consideration to compile statistics of work 
done during the busiest month of the year, and 
they would certainly be of great value as showing 
the weak points in the equipment of big systems 
whereon the pressure of traffic at times is very 
heavy, notably on the East Indian and the North- 
Western lines. 








COPPER CONSUMPTION. 

THE consumption of copper during the first half 
of the current year was very greatly in excess of 
that for either of the two preceding years. Messrs. 
James Lewis and Son put the consumption of the 
United Kingdom at 43,787 tons against 32,459 tons 
in the corresponding half of last year, 36,474 tons 
in 1900, and 21,787 tons in 1899. As compared 


with last year, the increase is equal to nearly 35 per 


cent., as compared with 1899 it is as much as 101 per 
cent. In the main, the doubling of the consumption 


undertakings. In France the quantity used in the 
half-year was 27,182 tons, against 22,359 tons in 
1901, 24,967 tons in 1900, and 19,515 tons in 1899. 
On the one year the increase is equal to 21 per 
cent. The asl statistics are not complete 
beyond May. For the five months the consumption 
of foreign copper, exclusive of pyrites, was 30,223 
tons, or 6662 tons more than in the same five months 
of last year, this being equivalent to an increase of 
28} per cent. In the half-year the United States 
shipped to Italy, Austria, and Russia 7134 
tons, as against 4063 tons in 1901, and 3979 tons 
in 1900. In the United States the apparent 
consumption for the half-year was 57,825 tons, 
against 96,025 tons in 1901, and 57,515 tons in 
1900. These American figures are not necessarily 
final, they assume that there is no difference in 
stocks, and they are exclusive of imports by rail ; 
and past experience has shown that the apparent 
and actual consumption are sometimes very dif- 
ferent things when the Amalgamated Copper Com- 
pany is on the war-path with intent to deceive the 
market. But it is fair to assume from the trade 
reports that the real consumption this year is on a 
materially smaller scale than was the case a 
twelvemonth ago, and as there are clear indications 
of an enhanced output by the mines outside the 
combine, this interesting body will soon find its 
difficulties very greatly increased ; and these diffi- 
culties as they stand are not insignificant. Its 
mining profits for the year to June 1, as filed with 
the county assessors at Butte for purposes of 
taxation, were only 765,0001., as compared with 
2,702,0001. for 1900-1 and 1,900,000/. for 1899-1900. 
It is estimated by a good authority that, including 
the borrowings to build the new Amalgamated 
smelter, interest on the Butte and Boston and 
Boston and Montana bonds, and the borrowings 
made against copper carried, the amalgamated com- 
panies have carried debts exceeding in the aggre- 
gate 10 million dollars. 

On the subject of American consumption, the 
New York Iron Age has something to say. It 
reminds us of what is quite generally admitted 
now, that a stock of fully 125,000,000 lb. of copper 
was accumulated in the United States during the 
period of high prices preceding the crash of 
December last. A proportion—probably a large 
proportion—of this stock has since been marketed 
in the United States and abroad ; but doubts are 
expressed as to how much actually went into con- 
sumption and how much was taken to replenish 
the stocks held by every prudent manufacturer 
as reserves, which are replenished whenever 
the price appears low enough to make the 
opportunity a favourable one. It is difticult to 
believe that legitimate consumption has ‘taken 
care” during the last six peer not only of the 
surplus stock of 125,000,000 lb. of copper in the 
United States, but also of the current production, 
which has gone beyond the old rate, the output for 
the half-year having been 140,448 tons, as compared 
with 133,354 tons in 1901, and 134,577 tons in 1900. 
Much of the copper apparently consumed is still 
being “‘ carried’ ty American buyers. Meanwhile 
the relatively low prices quoted during the past six 
months have not checked the operations of the 
American copper-mining companies. On the con- 
trary, a steady increase of output is now expected. 
Last year’s yield for the whole country was rather 
less than in the previous year, in consequence en- 
tirely of the lessened activity in the mines of the 
Amalgamated Company. This year there are good 
reasons for expecting steady development of copper 
production, even of Montana. In the Lake Superior 
region a number of mines are getting new equipment 
into shape, these including the South Range group, 
the Trimountain, the Baltic, and the Champion. 
Moreover, the Mass Isle Royale and Mohawk are to 
have new mills, and the Calumet and Hecla are to 
operate a large new plant on lower grade rock. 
In Arizona the Shannon (in the Clifton dis- 
trict) started last year, and is expected to 
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increase its output immediately to 800,000 Ib. 
per month, or 9,600,000 lb. per annum. The 
Arizona Copper Company has increased its output 
capacity ; the Calumet and Arizona Company—in 
which steel manufacturers are largely interested — 
will in a few months be producing at the rate of 
7,200,000 lb. per annum, and other minor enter- 
prises will be contributing to the supply. In 
California the Bully Hill Company will be a factor 
this year, and the Trinity plant may become pro- 
In Utah the Bingham Company is in full 


oo is expected to begin work immediately. 
daho ‘‘ may witness active production on the part 
of the Seven Devils and White Knob Companies.” 
In Wyoming, increased copper output is looked for, 
and in the others States the Tennessee Copper 
Company is now producing at the rate of about 
10,000,000 Ib. per annum. By this showing—and 
the development was inevitable—the best efforts of 
the already crippled Amalgamated Copper Company 
will be cadena to a control of the American pro- 
duction of copper; and when the world and the 
metal markets realise this to the full, the long- 
suffering consumer will at length come by a little 
of his own again. 








CHEMICAL INDUSTRIES AT THE 
DUSSELDORF EXHIBITION. 


THE Chemical Section of the Diisseldorf Exhibi- 
tion may at first sight appear least entitled to the 
general praise that is justly bestowed upon the 
grand show at Diisseldorf, which is such a compre- 
hensive exhibition, even although the right of 
Se has been confined to the provinces of 

henish Prussia and of Miers rire. and to the dis- 
trict—part of a province—of Wiesbaden, all belong- 
ing tothe Prussian monarchy. Though this district 
comprises some of the world-famed chemical works, 
Group VII., Chemical Industries, does not parti- 
pers & attract visitors. Several of the great firms 
from the Main were content to rest on the laurels 
which German chemists had gained at Paris, and 
declined participation. Others have stocked large 
and small glass stands with products often of 
unquestionable excellence ; but no information can, 
as a rule, be elicited, representatives are not to be 
found, and the obliging literary bureau, under Mr. 
Stoffers, and the Stolzenberg general inquiry office, 
cannot fairly be troubled with any but definite ques- 
tions, especially as the official catalogue in most 
cases enumerates the chief articles on view. These 
remarks apply to chemical manufactures in the 
strictest sense of the word only. In taking, as we 
do, chemical industries in the wider sense of the 
term, comprising metallurgy, cement, explosives, 








rubber, &c., we find that the general thoroughness 
which distinguishes the whole Exhibition is well 
sustained. 

Rock salt and other natural salts do not occur in 
the Rhenish provinces. There is, however, a 
German ammonia salt association at Bochum, 
which is allied to the West German Association for 
the Sale of Tar and Benzol. This body exemplifies 
the strength of ammonia sulphate fertilisers in one 
of the annexes. The mineral waters, popular all 
over the world, of this district—we mean by this 
term the provinces participating in the Exhibition 
—can be found in Group VIII., Foods ; the district 
supplies annually nearly 80 million bottles and 
jugs of mineral waters, estimated in value at half a 
million pounds. Adulterations are, unfortunately, 
not by any means unknown. The term ‘‘natural”’ 
mineral water seems elastic. 

Diisseldorf itself furnishes its great painters with 
artists’ colours. The chairman of the committee 
of Group VII., Mr. J. Horadam, and one of its 
members, Mr. Paul Schénfeld, are manufacturers 
in this branch. Mr. Horadam has not exhibited ; 
Dr. Schonfeld shows pigments and lakes and 
samples of the effects of casein colours on cloth and 
walls, together with artists’ utensils. Mineral 
colouring matters are much better represented 
than tar colours. Schréder and Stadelmann, of 
Oberlahnstein, show mineral colours of all ‘kinds, 
including fine blacks, chrome yellow, siena earth, 
mordants, a kind of waterfall imitation in zinc 
green, the special red of railway signals, polishing 
materials, cement-glues, &c. The Vereinigte Ultra- 
marinfabrik, vorm. Leverkus and Co., of Cologne, 
practically unites the German ultramarine works ; 
the pink and violet ultramarines, prepared with the 
aid of chlorine and acids, are not particularly pleas- 
ing, and have not the importance of the original 
blue. The Farbwerke, vorm. Miiller and Sohne, of 
Diisseldorf, show nitrite litharge, the starting- 
point for the manufacture of minium, a very bright 
orange minium produced by heating lead-white, and 
a model of lead-white manufacture on the old 
German plan, on which lead strips, hanging over 
wooden bars, are exposed to the vapours of vinegar 
and of carbon dioxide. The Bonner Lead White 
Works of Dr. Overhage, Deus and Moll, of 
Diisseldorf, and, further, Lindgens and Séhne, of 
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lithopone, lead peroxide, and lead and tin pipes. 
The Farbenindustrie Gesellschaft Heerdt, of Neuss, 
introduces a lithopone under the name of Edelweiss. 
Lithopone is obtained by reducing natural barium 
sulphate with carbon, extracting the formed barium 
sulphide and precipitating zinc sulphate with it. It 
thus represents a mixture of zinc sulphide and 
barium sulphate, neither of which constituents is 
tarnished by sulphuretted hydrogen, and it is an 
excellent white, which has, moreover, the merit of 
being both non-poisonous and cheap, as it can be 
made from roasted blende ; the invention is British, 
we believe, but there are many similar processes, 
only a few of which have answered in practice. 

Franz Rasquin, of Miilheim-on-the-Rhine—the 
other Miilheim, on the Ruhr, is not far away— 
makes mineral colours for wall papers, printing and 
other commercial processes, and shows how mix- 
tures of red, yellow, and green pigments yield 
any variety of colours. Various antimony com- 
pounds, the double fluoride and the fluoride 
and oxalate, distinguished by a high percen- 
tage of antimony, as well as oxalates and other 
mordants, are shown by R. Koepp and Co., of 
Oestrich. Fluorchrome is another mordant of 
this firm; it does not attack the wool fibre, 
as chromates do, but it generates hydrofluoric 
acid, and should therefore be applied in copper 
vats which are protected from corrosion by zinc 
strips. Koll and Spitz, of Miilheim-on-the-Rhine, 
produce all shades of oranges on papers and wall- 
papers with ferri-chromates. 

‘ar colours are not very conspicuous, as we have 
already pointed out.. The Theerproducte Fabrik 
Biebrich has gone in more for other tar products, 
cements for earthenware pipes, iron varnish, 
youdron, asphalt, carbolineum, &. R. Wede- 

ind, of Uerdingen, shows alizarin prepared from 
anthracene, with its intermediate products, and, 
further, alkali chromates. The Chemische Fabriken, 
vorm. Weiler- ter Meer, of Uerdingen, make a 
speciality of colouring matters, obtained by melting 
organic substances with sulphur, but they supply 
less of the finished product than the intermediate 
materials for further treatment; yet the works 
and their display are most noteworthy. The great 
Elberfeld Farbenfabriken, vorm. Friedr. Bayer and 
Co., prefer to shine with their photographic deve- 
lopers edinol and paramol, the acetone sulphite 
Bayer, recommended for fixing, and the Bayer flash- 
light, and also with their artificial foods—notably 
somatose, iron somatose, milk somatose, about 
which we must say a few words, and many phar- 
maceutical preparations. 

During the last decade we have learned to pre- 
pare food stuffs or, at any rate, comestibles, from 
materials which are offensive to the taste and smell, 
like serum and blood, or apparently of no nutrient 
value, like skim milk. It is idle to discuss how far 
these products are really foods. Wines are certainly 
not foods in the strict sense, and they are yet held 
essential articles of the diet in certain cases. Liebig 
did not class as a food his meat extract, which 
really is a concentrated aqueous extract of meat, 
freed from fat and the coagulated albumen. 
Yet he believed in its dietary utility, and that he 
was more correct than chemistry could prove in 
Liebig’s days, was soon afterwards demonstrated by 
Kemmerich, who observed that non-coagulating 
derivatives of the albuminoids, albumose and 
peptone, pass into the meat extract, and that these 
products are directly resorbed into the human 
system. They are —— from albumen by the 
action of pepsin and other animal or vegetable fer- 
ments, and also of acids and alkalies and super- 
heated steam. When it was ascertained that the 
albumoses which occupy an intermediate position 
between the albuminoids and the pee were 
less unpalatable and less wasteful in their pre- 
paration than the latter, the manufacture of 
albumoses was taken up as a promising by- 
product of the colouring matter industry. The 
somatose, with which the Elberfeld Works have 
been so successful, was one of the first popular pre- 
parations of this type. It is nutritious in itself, 
and stimulates the appetite; it is prepared from 
meat. The iron somatose contains up to 3 per cent. 
of soluble iron. The milk somatose, with 5 per 
cent. of tannin, is a casein preparation, obtained 


from skim milk, which is a very cheap raw material. 
Nutrose, plasmose, and other new foods of other 
firms, are casein-sodium compounds ; eukasin an 
ammonium-casein ; tropon a mixture of animal and 
vegetable albumen, the latter being contained in the 
" Jeguminosee, plants of the pea tribe, in the diastase, 





&c. The values of some of these foods are not yet 
safely established ; but some have proved useful, 
and any industry that renders so-called wastes 
applicable deserves encouragement. 

Amongst exhibitors of pharmaceutical and thera- 
peutical by-products of the tar-colour industry, 
mention should be made of Karl Engelhard, of 
Frankfort ; Kalle and Co., of Biebrich, whose jodol 
forms a substitute for jodoform and also for jodide 
of potassium, while dormiol, a compound of chloral 
and amyl-alcohol, is believed to procure sleep, 
orexin stimulates the appetite, and hetol has suc- 
cessfully been injected against tuberculosis. Dr. 
L. C. Marquart, of Beuel, opposite Bonn, supplies 
general pharmaceutical and technical preparations. 

The Chemische Fabrik Rhenania, of Aachen, 
whose allegorical figure impresses the visitor, has 
introduced many novel apparatus into the acid, 
chlorine and soda industry, which the firm explain 
by models and apparatus. The firm is one of 
the chief members of the chloride of lime 
syndicate, alone in Germany applying the Deacon 
process and Hasenever apparatus, whilst the 
other German firms proceed electrolytically on 
the Griesheim-Elektron systems. The Rhenania 
also makes sodium sulphate and hydrochloric 
acid after Hargreaves, direct from salt, sulphur 
dioxide, water vapour and air, without lead 
chambers or catalytic substances, and sulphuric 
acid from blende. Among the preparations of this 
firm we notice dormiol, already referred to, noso- 
phen and antinosin, non-poisonous jodine anti- 
septics, and eudoxin, a nosophen-bismuth com- 
pound, recommended for intestinal troubles. 

The Actien-Gesellschaft ffir Chemische Industrie 
Schalke, an old Leblanc soda firm, took up other 
branches when the Stassfurt salts revolutioned that 
industry ; and it displays on a large block of coke 
the raw materials and final products of the coal-tar 
distillation, which it performs with a continuous 
“agen na due to Fred. Lennard, of London, perhaps 
the only apparatus of its kind on the Continent. 
It is a still fixed in an oil bath, with inclined 
bottom, separated laterally into chambers, through 
which the tar stream wends its way, a soft—not hard 
—pitch flowing out from the last chamber. Len- 
nard has also proposed to separate the soot from 
the tar by filtration, subsequent to dilution of 
the tar by naphtha and oils of low density. The 
diluted tar was to enter at the top of a conical 
retort, provided in its wider upper portion with 
a spreader and a scraper, while steam - jets 
were introduced from below. This problem has 
long occupied chemists. The black colour of tar, 
which prevents its application in many cases, is due 
to amorphous carbon, which has approximately the 
same density as the liquid constituents of the tar, 
and which seriously interferes with complete dis- 
tillation. The separation was first demonstrated 
at Paris in 1900, by the Johan Ohlssons Tekniska 
Fabrik, of Stockholm, when it resulted that the 
tar consisted of a gold-brown liquid and up to 30 
per cent, of very finely divided graphite—not soot, 
curiously enough. But the modification, in which 
the carbon would appear, depended upon the tem- 
perature applied during the distillation process and 
upon the presence of other elements. Lennard’s 
suggestion has excited considerable interest, and 
has led to a good deal of experimenting. Quite 
recently Leon Gaster, also of London, has 
made another proposal. He pushes the distilla- 
tion up to 260 deg. Cent., and then extracts the 
resulting soft pitch with naphtha in filter presses, 
forcing the solvent out of the residual carbon by 
water, and the water finally by heat. Technically, the 

roblem still seems to offer difficulties. The Schalke 

orks, at any rate, do not appear to practise carbon 
extraction, to judge from their exhibits. The Schalke 
firm has also a show piece of thallium, a rod weigh- 
ing 2.02 kilogrammes, obtained from the dust of 
lead chambers. Thallium is a very peculiar metal, 
resembling in appearance & very soft lead, and 
forming a link between the alkalies and gold and 
silver, which it would otherwise be difficult to bring 
into a series ; it is used for optical glasses and in 
yrotechnics ; its spectrum is characterised by 
utiful green lines. 

Henckel and Co., of Diisseldorf, show bleaching 
soda and alkali silicates of all commercial concen- 
trations. 

J. A. Neumann, of Cologne, claims to be the 
only manufacturer of the genuine Eau de Cologne, 
in proof of which he presents the inventor, Johann 
Paul Feminis, at work in his laboratory of 1695. 

The apparatus for distillation and chemical 


analysis, especially wet processes, of Strdhlein and 
Co., of Diisseldorf, are contained in Group XVII., 
Scientific Apparatus. We over other chemical 
arg and balances of that group—the fine glass 
| blowing of C. Gerhardt, of Bonn, including an air- 
|pump without cocks: the famous electrical instru- 
ments of Hartmann and Braun, of Frankfort ; 
microscopes and photographical apparatus of Leitz, 
and of Seibert, of Wetzlar, and of Liesegang, of 
Diisseldorf ; and the laboratory outfits of Dr. 
Rickmann, of Kalk, near Cologne. 

With the metallic colours of J. Schopfiocher, of 
Frankfort, we approach metallurgical industries. 
The bronze colours are finely divided alloys, ob- 
tained by casting rods of copper, tin, and zinc, 
rolling and annealing them, and finally disintegrat- 
ing in stamps the very thin foils, which have pre- 
viously been cut into strips. It is demonstrated 
that yellow and red are directly obtained by mixing 
the powdered alloys ; green is produced by the aid 
of vinegar and aniline, and further, like the blue, 
by heating the fine scales. Subsequent oxidation 
is prevented by adding a coating of stearin. The 
industry forms practically a German monopoly, 
large consignments of bronze colours going to Japan 
and India ; the firm has also works at Firth, near 
Niiremberg. 

By far the best platinum display is that of G. 
Siebert, of Hanau. It is stated that the showcase 
contains platinum apparatus worth 15,0001. Though 
platinum is, of course, a very precious metal, such 
a mass of platinum represents a vast amount of 
labour, since the metal is, in the sand of the rivers 
of the Ural Mountains, generally found in small 
grains, 1000 kilogrammes of the sand only contain- 
ing a few grammes of metal as a rule, so that 
20,000 men are occupied in the Ural Moun- 
tains in the annual washing of about 6000 kilo- 
grammes of a metal yielding 85 per cent. of 
platinum at the best. The metal has to be 
dissolved in aqua regia, and the platinum is pre- 
cipitated as platinum ammonium chloride, for its 
separation from the other members of its group 
and other metals. Some of the double -cyanides 
of platinum give beautiful crystals, the salts, 
notably the barium compound, fluoresce under 
Rontgen rays, and are hence much in demand ; 
very striking are also the lithium, yttrium, and 
magnesium double cyanides of platinum.  Pilati- 
num finds its chief application as metal, how- 
ever, as the exhibits indicate, for the concentration 
of sulphuric acid in apparatus of Delplace, en- 
|tirely of platinum, or gold-plated after eins and 
Kessler, in crucibles, as electrodes, foil or wire, 
for electrolytical processes, and in stills—one of 
120 litres capacity is exhibited ; in these apparatus 
the platinum is not soldered, but welded. The 
other platinum metals are also shown—iridium, 
with which platinum is generally alloyed as too 
soft, rhodium, pure molten ruthenium, a bar of 
palladium weighing 5 kilogrammes, and powdered 
osmium, which has not so far been melted. 

The platinum apparatus shown by Fr. Eisenach 
are probably anes not made in the actual metal. 
The caps and points of lightning conductors he ex- 
hibits represent an antiquated idea. 

The platinum vessels of W. C. Heraeus, of Hanau, 
who has placed his articles in Group III. (Metal- 
lurgy), are not genuine either, we believe, except 
the platinum spirals serving for the heating of 
electric furnaces. These spirals are wound round 
porcelain tubes and arranged for circuits of 110 
volts, as a rule; 10 amperes will, for instance, 
produce a temperature of 1400 deg. Cent. in 
four minutes. These vertical and _ horizontal 
furnaces enable us to obtain temperatures up 
to 1600 deg. Cent., which are measured with the aid 
of thermo-couples, consisting of platinum and 

latinum-rhodium. Equal interest attaches to the 

rge aluminium vessels of the firm. There is a 
cooler coil, 22 metres long, 30 millimetres internal 
diameter, 3 millimetres wall thickness, welded to- 
gether without solder, of three pieces, and joined 
to a large still of aluminium ; further, aluminium 
pipes, several feet in diameter, and a boiler of the 
same metal, of a capacity of a 1600 litres (about 350 
gallons), made of five parts. The soldering and 
welding of aluminium are very difficult operations. 

(To be continued.) 








Sreet Rarts ror Vicrorta.—The Victorian Railway 
Department is calling for tenders returnable September 1 
for 15,850 tons of steel rails and 1505 tons of steel fish- 
plates. The rails are 8500 tons of 80-lb. and 7350 tons 
of 100-Ib. per yard. 
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“FIRST AID” FIRE-EXTINGUISHING 
APPLIANCES. 


By Epwarp GrorGeE Rivers, M. Inst. C.E. 


It is beyond all question that loss of life and 
destruction of property incidental to the outbreak 
of fire in buildings could be materially reduced if 
more attention were directed to the provision of 
efficient appliances for dealing with fires within a 
few minutes of their occurrence, and it may be 
useful to review the list of such appliances in this 
connection. 

The simplest appliance is the fire-bucket. In 
its early days it was of leather construction, and 
was usually hung at a considerable height, so that 
it required inspection by means of a ladder before 
the presence of water could be determined. These 
buckets were not often seen in premises other than 
banks and fire-insurance offices, consequent upon 
their cost. The introduction of the galvanised 
iron bucket led to a very extended use of this 
appliance, which has the merit of cheapness. If 
fire occurs at a low level in any room in a building, 
the prompt application of the contents of a fire- 
bucket may successfully cope with it; but if, on 
the other hand, the outbreak is at a point above 
that to which the water can be projected, or if the 
fire has begun to obtain a hold over a large 
surface, then the practical value of the fire-bucket 
becomes nil. 

The next class of appliances consists of those 
which are able to project water by mechanical pres- 
sure—viz., the chemical engine or ‘‘ extincteur,”’ 
and the several forms of hand-pumps. The con- 
struction and the principle of the ‘‘ extincteur” is 
fairly well known, but it may be useful to re-de- 
scribe it. It consists essentially of a cylindrical 
vessel of sheet steel, or other metal, able to with- 
stand a considerable pressure. The cylinder is 
fitted with a simple form of discharge pipe and jet, 
sometimes coupled with a commanding cock. The 
charge consists of water, in which a certain quan- 
tity of bicarbonate of soda has been dissolved, and 
in which a glass vessel containing crude sulphuric 
acid is conveniently suspended. To set the ma- 
chine in action, it is necessary to break the glass 
bottle. This is effected in a variety of ways by the 
several makers of these appliances, but probably the 
most ingenious method is that devised by Mr. 
William Miller, of Glasgow: In this arrangement 
there is no moving part carried through the wall 
of the cylinder, and therefore no chance of leakage 
or corrosion. The liberation of the acid into the 
soda solution at once results in the neutralisation 
of the former by the alkali, and the production of 
a very large volume of carbonic acid gas, which 
constitutes the ejecting force, and also extin- 
guishes flame with great rapidity, exemplifying the 
well-known law that carbonic acid gas does not 
support combustion. The expelled contents of 
these machines are quite harmless, even to textile 
fabrics, and as they are manufactured in convenient 
sizes suitable either for use by a man or by a female 
domestic servant, it is evident that this class of 
appliance occupies a leading position as regards 
utility. Compared with the efficiency of a given 
volume of water, the ‘‘ extincteur ” is able to effect 
a better result with a fractional quantity of liquid. 
A special feature of the jet thrown by the 
“extincteur ” is that when materials in a state of 
active combustion are extinguished by it, they do 
not readily re-ignite, and a very considerable fire 
may be easily put out by a single machine without 
the resultant damage which water from a hydrant or 
a hand-pump frequently causes. In dealing with 
conflagrations arising from mineral oils or from 
electrical causes, the ‘‘extincteur” is specially valu- 
able. Inthe United States this type of engine is 
extensively used in connection with the more 
serious work of the fire brigade ; but, for reasons 
unexplained, progress in this direction has been 
officially delayed in this country. The next appli- 
ance is the hand-pump, generally in the form of a 
storage vessel, to which the pump is fixed. With 
this type of pump it is possible to deal with an out- 
break within a considerable range ; but its efficiency 
must be measured by the capacity of its water 
storage, because with all these “first-aid” appli- 
ances it must be assumed that only the services of 
one person would be available when the emergency 
occurs (in nine cases out of ten this is the case) ; 
therefore it cannot be assumed that a refill of the 
Storage vessel is immediately possible. Hand- 


pumps require attention in the direction of efficient 








working order, and under ordinary conditions the 


water must be renewed periodically. They are 
rather obtrusive appliances in positions where they 
must of necessity eo placed ready for use, whereas 
in the case of ‘‘extincteurs ” very little space is 
— by the neat stands on which they are 
p : 

A very considerable number of our large build- 
ings are fitted with hydrant services, supplied either 
from the water company’s main or from a storage 
tank over the premises ; but the time occupied in 
getting a hose pipe to work very often exceeds that 
which is permissible: in the ‘‘ first-aid” stage ; and 
after a fire has obtained such a hold as to necessi- 
tate the final stage of ‘‘ brigade attention,” the 
hydrant points are often unapproachable. 

The importance of the efficiency of ‘‘ first-aid” 
appliances cannot be over-estimated, and it is a 
matter which the owners and occupiers of buildings 
would do well to consider very seriously. Two 
often we hear of cases where the fire brigade are 
not able to do more than prevent a fire from ex- 
tending to the adjoining premises ; and even where 
total destruction 1s prevented, very serious damage 
to buildings and their contents results from the 
enormous quantity of water thrown upon the fire. 








NOTES. 

Russian OR Foreign Coat in Sr. PeTerssurc. 
REcENTLY the question of building a railway line 
from Slavjansk to St. Petersburg has been much 
discussed ; this line would be principally or almost 
entirely intended for the transport of Donez coal to 
St. Petersburg. What has brought this project to 
the fore are the complaints of the coal-miners in 
the south, who, on account of the stagnation 
within the Russian iron industry, do not find 
sufficient outlet for their coal, and who are natu- 
rally desirous of seeing it used on a larger scale 
in the Capital and surrounding districts than is at 
present the case. Others maintain, however, that 
although increased outlets for Donez coal cer- 
tainly would be welcome, the above solution might 
have serious drawbacks, more especially, perhaps, for 
the St. Petersburg export trade. The line in ques- 
tion will be about 1600 versts long, and will at least 
cost the State 100,000,000 roubles, and its construc- 
tion would almost exclusively benefit one branch of 
Russian industry—the colliery owners. Supposing 
that the import of Donez coal were attended with 
an adequate increase in the duty on English coal, 
for without such an increase Russian coal would 
not compete—even with a contemplated reduction 
in the railway rates—and that the home coal really 
managed to secure the market at the expense of the 
English, the industry of St. Petersburg would have 
to pay a higher price for its fuel. And, what is 
worse, the export trade of St. Petersburg would 
run a serious risk. The steamers which carry 
grain, timber, &c., from St. Petersburg would not 
find it worth their while to go there, could they not 
take coal, but had to go in ballast. Those who 
view the construction of the St. Petersburg-Slav- 
jansk Railway with disfavour, think the money 
which this railway would cost had better be applied 
to facilitating the conditions for export of coal 
from the South-Russian harbours by extending and 

improving the latter, &. 


ELectric Guass Works. 


Glass works, in which the glass is smelted with the 
aid of the electric current, will be opened at Deutsch 
Matrei, in Tyrol, in the course of this year, by the 
Aktien - Gesellschaft fiir Elektrokeramik. These 
will not exactly be the first electric glass works ; 
for, apart from experimental plants, glass has been 
manufactured electrically for some time at Pletten- 
berg, situated on the Lenne, in Westphalia, where 
2000 horse-power—three-quarters water-power, the 
rest steam—are available. But the Matrei works 
are the first especially built for the electric manu- 
facture of glass. Successful experiments on glass- 
smelting by the electric arc seem first to have been 
made by F. H. Becker, a glass manufacturer of 
Cologne, in 1898, though there were laboratory 
trials earlier. The suitahjlity of the electric arc 
was in so far doubtful, as the heat must not be 
too intense, lest devitrification result, nor of too 
short a duration. Becker therefore arranged his 
ares in steps, usually three, on an inclined plane, 
each step representing a crucible, from which the 

lass flowed into a receptacle which was heated 

y coal or producer-gas. This combination of 
electric and ordinary heating was not satisfactory. 


Means were, however, found of combining the 
receptacle with the cooling furnaces, which were 
anyhow to be heated by or gas. Vdolker, also 
of Cologne, with whom Becker associated him- 
self, made other suggestions, which have like- 
wise been adopted in practice at Plettenberg. 
Since the fused glass is a conductor of electricity, 
he provided electrodes on both sides of the recep- 
tacle, and kept the mass in flow for some time in 
this manner. To avoid any contamination of the 
glass with the carbon of the electrodes and its im- 
purities, he placed the electrodes behind perforated 
diaphragms. Alternating currents are exclusively 
used in this system of glass-smelting, though the 
patents are not restricted to their use. Volker 
also made briquettes of the materials and of car 
bon, so as to melt the glass, not by the arc, but 
direct in a circuit of high resistance. Certain kinds 
of glass plates are produced in this manner. 
When the experiments had been continued for 
about a year, the Industrie Verriére et des 
Dérivés, of Brussels, took the matter up in 
conjunction with the Lenne Elektricitats Werke, at 
Plettenberg. The Zeitschrift fir Elektrochemie, 
of June 26, states that a colourless glass is ob- 
tained at the latter place, on both the Becker and 
Volker systems. The economy of the electric pro- 
duction left at first a good deal to be desired. The 
kilogramme of glass was originally produced at an 
expenditure of 4 horse-power hours ; the current 
consumption has now been reduced to 14 and 1} 
horse-power hours. As the electric furnaces are 
simpler and less expensive than the old furnaces, 
and possibly more durable, and as, further, the 
electric plant of new glass works would offer many 
other advantages, the new process may prove com- 
mercially successful. The Matrei Company will 
receive 3000 electric horse-power from the Carbid- 
werke Deutsch Matrei, which are interested in 
the new concern, with which the firms and names 
previously mentioned remain connected. The un- 
satisfactory outlook of the carbide industry may 
have facilitated the establishment of this new com- 
pany, which, as the name indicates, will not con- 
fine itself to glass-making, but take up keramic 
manufacture in general. 


JAPANESE ENTERPRISES IN CHINA. 


We have more than once pointed out that Japan, 
like Britain, will owe a great deal of her commercial 
and industrial importance to her geographical posi- 
tion. She will be able, not only to utilise her own 
natural resources, but also to a large extent to 
annex those of China, which are immense. More- 
over, she will find in the markets of China, and of 
Asia generally, an opening for her manfactured 

roducts. Indeed, this is true not only of China, 

ut of the whole Pacific area, towards which, as we 
have pointed out, the centre of magnitude of the 
world’s trade and industry is inevitably gravitating. 
As Mr. Archibald Colquhoun has pointed out, the 
great struggle of the future will take place in that 
area. He believes, however, that that struggle may 
be a step in the scale of the world’s progress, in 
that it need not involve the shedding of blood. 
Forethought, preparation, and sustained effort will 
be the only effective weapons in the coming conflict, 
and these alone will decide the mastery of the Pacific. 
The Japanese have given ample proof that they 
have all those qualities, and the progress which they 
have made justifies them in calling their country 
the Britain of the East. Already she sends to China 
a large part of her superfluous cotton goods, and she 
supplies the whole of the Far East with matches. Her 
artistic products are to be found everywhere, and 
evensome of her ordinary commercial products. 
Mr. Chen, the proprietor of the Tsing Tai firm of 
Kobe, has purchased a spinning mill at Shanghai, 
in which 20,000 spindles are in operation and 1500 
operatives are at work under five Japanese overseers. 

e has formed a very poor opinion of the capacity 
of the Chinese as operatives, and means to try to 
employ Japanese overseers and operatives to a 
considerable number. This, however, he will 
find difficult, as there is such a demand for them in 
Japan. Another Japanese spinning mill has been 
pro for Ichang, but the difficulty of obtaining 
skilled operatives will prove a great obstacle to its 
success. Taking all the conditions into account, it 
will probably be found more profitable to import 
the raw materials into Japan and carry on the 
manufactures in that country. This will certainly 
be done in the case of iron and steel production. 
The steel works which have been established at 








Yanoata, in the Prefecture of Fuknoka, and which 
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have already got beyond the experimental stage, 
are only six miles from Moji, an important harbour 
in the Inland Sea, and will be connected with 
Wakamatsu, a port near to the China coast, so that 
they are very conveniently situated for the supply 
of raw materials both from Japan and China. _ Itis 
evident that the immense resources of the latter 
were kept in view when the site of the works was 
chosen. One of the Japanese journals publishes a 
letter from one of its Chinese correspondents which 
describes the rich deposits of ore which have already 
been secured by the Government iron works. The 
amount of the deposit is estimated at 100 million 
tons, and the ore is richer in quality than that of 
Kamaishi, the best known mine in Japan, and, more- 
over, it can be brought to the works at a cheaper rate. 
The potential advantage of the arrangement toJapan 
is considerable, since the practical operations and 
business transactions which have been carried on in 
connection with the iron works have so impressed 
the neighbouring people with the enterprise of the 
Japanese, and have inspired such confidence in 
them, that their influence is spreading in the whole 
of the Yangtze Valley. 








AGRICULTURAL Enoines. —The value of the steam 
engines exported from the United Kingdom in June was 
90,118/., as compared with 97,479/. in June, 1901, and 
95,666. in June, 1900. The aggregate value of the 
exports to June 30 this year was 327,112/., as compared 
with 361,890/. in the corresponding period of 1901, and 
407,116/. in the corresponding period of 1900. The bulk 
of the agricultural engines exported from the United 
Kingdom go to various European countries, few of them 
finding their way to British Colonies. Thus the value of 
the agricultural engines exported to British South Africa 
in the first half of this year was only 6402/., as compared 
with 2611/. and 1982/. The value of the engines exported 
to Australasia to June 30 this year was also only 10,7051., 
as compared with 17,9701. and 18,256/. 





AMERICAN [RON AND SreEL Propuction Statistics. 
—The following comprehensive Table gives the statistics 
of the American iron trade for 1901, as prepared by Mr. 
James Swank, Secretary of the American Iron and Steel 
Association : 


Production. 1900. 1901. 

Pig iron, gross tons .. - a .. 13,789,242 15,878,354 | 
Spiegeleisen and ferro- manganese, in- 

cluded in pig iron, gross tons .. be 255,977 291,461 
Bar, hoop, skelp, &c., not including wire 

rods, grosstons .. as on .. 3,575,536 4,772,329 
Iron and steel wire rods, gross tons 846,291 1,365,934 
Iron and steel structural shapes, gross 

tons .. - " a = as 815,161 1,013,150 | 
Plate and sheet iron and steel, except 

nail plate, gross tons ‘“ »% -- 1,704,528 2,254,425 
Iron and steel-cut nails and cut spikes, 

kegs of 100 Ib. se > fo 1,573,494 1,542,240 
Iron and steel-wire nails, kegs of 1001b. 7,233,979 9,803,822 
All rolled iron and steel, including cut 

nails and excluding rails, gross tons .. 7,101,761 9,474,688 
All rolled iron and steel, including both 

cut nails and rails, gross tons .. 9,487,443 12,349,327 
Bessemer steel rails, gross tons .. 2,383,654 2,870,816 
Open-hearth steel rails, gross tons 1,333 2,093 
Iron rails, gross tons ye 695 1,730 
All kinds of rails, gross tons 2,385,682 2,874,639 
Bessemer steel, gross tons .. hs .. 6,684,770 8,713,302 
Open-hearth steel castings, gross tons .. 177,491 301,622 
All open-hearth steel, gross tons .. 3,398,135 4,656,309 
Crucible steel, gross tons .. a i, 100,562 98,513 
Blister and patented steel, gross tons .. 4,862 5,471 
All kinds of steel castings, gross tons 192,803 317,570 
All kinds of steel, gross tons vs -. 10,188,329 13,473,595 
Ore, pig, and scrap blooms for sale, gross 

tons .. Ze a ie By ée 12,947 10,547 
Tinplates and terne plates, gross tons .. 302,665 399,291 
Value of imports of iron and steel, dols. 20,443,911 20,394,995 
Value of exports of iron and steel, dols. 129,633,480 102,534,575 
Production of iron ore, gross tons 27,553,161 28,887,479 
Imports of iron ore, tons .. oi 897,831 966,950 
Production of all kinds of coal, gross 

tons .. oe os => .. 240,965,917 
Production of coke, net tons s .. 20,533,348 
Pennsylvania anthracite mixed, gross 

tons .. an 3 ob *¥. .. 61,221,353 60, 242,560 
Shipments of Pennsylvania anthracite 

mixed, gross tons. . a at 45,107,484 52,568,601 
Imports of coal, gross tons 1,909,376 1,920,248 
Exports of coal, gross tons 7,917,519 7,383,393 
Miles of new railroad built. . , “ 4,157 5,368 
Immigrants in the year ended Decem- 

ber 31 ; ys . P ws 472,126 522,573 


The total production of iron ore in 1901 increased 1,334,318 
gross tons as compared with the production in 1900. The 
shipments of Lake Superio: iron ore increased 1,529,844 
tons, and the shipments of Connellsville coke 2,443,715 
net tons. The production of all kinds of pig iron advanced 
2,089,112 gross tons, and the production of spiegeleisen 
and ferro-manganese grew to 35,484 tons. The production 
of Bessemer steel increased 2,028,532 tons ; open-hearth 
steel, 1,258,174 tons; all kinds of steel, 3,288,266 tons ; 
structural shapes, 197,989 tons ; plates and sheets, 459,897 
tons ; Bessemer steel rails, 487,162 tons ; all kinds of rails, 
488,957 tons ; iron and steel wire rods, 519,643 tons ; and 
all kinds of rolled iron and _ steel, 2,861,884 tons. There 
was a decrease in the production of iron and steel cut 
nails in 1901, as compared with the production in 1900, of 
31,254 kegs, but an increase in the production of iron and 
steel wire nails of 2,569,843 kegs. The increase in the 
production of tinplates and terne plates in 1901 amounted 
to 96,626 gross tons. The increase in the mileage of new 
cailroads was 1211 miles. 


THE LAW OF MASTER AND SERVANT. 


Alfin v. Hewlett.—This case, which was heard by Mr. 
Justice Joyce in the Chancery Division on June 17, 
raised the question whether a trade union can authorise 
the payment of legal costs incurred by their secretary out 
of the funds of ‘the society. 

Mr. Hughes, K.C., and Mr. A. P. Thomas, —— 
for the plaintiffs; Mr. Younger, K.C., and Mr. E. Browne, 
for the defendants. 

The plaintiffs, Alfin and others, who are members of 
the Liverpool and Southport branches of the Amalga- 
mated Society of Railway Servants, sought an injunction 
to restrain the trustees of the Society from acting on 
resolutions of the executive committee of March 10 last, 
in relation to the separate defence of Mr. Holmes, the 
organising secretary of the Society, who, together with 
the waa fi was being sued by the Taff Vale Railway 
Company for damages sustained through the acts of the 
defendants in fomenting and carrying on the strike. The 
action had been set down for trial, and defences had been 
delivered. The Society took up the line that it would 
not be wise to have Mr. Holmes mixed up with their 
defence, and they said his defence must be separate. Mr. 
Holmes had put in a separate defence, and the Society 
then passed resolutions authorising the executive com- 
mittee to pay his costs. The plaintiffs contended that 
there was no power in the rules which could authorise 
such payments, and submitted that the resolutions were 
ultra vires, and claimed an injunction to restrain the 
Society from making the payments in question. In their 
defence to the action, the Society pleaded that Holmes 
had no authority to take part in the dispute, or to do the 
acts which the Taff Vale Railway Company alleged 
against him. If he committed those acts they were not 
the acts of the Society, nor were they committed with 
their authority. For the defence it was urged that the 
defence of Mr. Holmes was vital to the oma & and that 
if not supported by them he might abandon the defence, 
and the plaintiffs could then argue that the Society were 
atte for his illegal acts. It was essential to the 
Society that Mr. Holmes’s defence should be successful, 
and the payment directed for his defence was really one 
that was for the benefit of the Society. 

In the course of a judgment for the plaintiffs, Mr. 
Justice Joyce said that, on the construction of the rule 
he could not agree with the defendants’ argument. He 
thought the rule meant what it said—namely, that it gave 
the power to institute legal proceedings which the exe- 
cutive committee might deem to be in the interests of 
members, and there was no evidence to show that it was 
deemed by the Society or the executive committee that 
| the defence of Holmes was in the interest of members. 
It was further contended that Holmes’s defence was vital 
to the Society, and that the expense was therefore 
justified. His Lordship was unable to draw any infer- 
| ence that Holmes’s defence was vital to the interests of 
| the Society ; but he did not draw an inference that it was 
| necessary for the defence of the Society that it should be 
dissociated from Holmes in view of the action of the latter 
and the men prior to the strike. The plaintiffs were 
entitled to succeed, and an injunction would be granted 
against the defendants. 

Costa v. Walsh.—This case was heard at the South- 
Western Police Court on July 3. According to a report 
in the Times (July 4), James Walsh, 28, an official of the 
Tinplate Workers’ Union, living at 130, South Lambeth- 

, was cha on a warrant with ‘“‘ unlawfully and 
persistently following Michael Costa about from place to 
place with a view to compelling him to abstain from doin 
a certain act which he had a legal right to do.” Mr. C. 
V. Young, who prosecuted, said, the complainant Costa 
was employed by the Welsbach Incandescent Light Com- 
pany at their works at Earlsfield. There had been a 
trade dispute at the works. Seventeen men had struck 
work ; the place had been picketed by the trade union, 
and the company had been obliged to seek police protec- 
tion. Costa was one of those employed to fill the places 
of the men on strike, and the allegation against the de- 
fendant was that he, being one of the pickets, followed the 
man about to and from the works, and by intimidation com- 

lied him to give his address. The prosecution, however, 
no desire to be vindictive, and would be content if 
Walsh were bound over. Mr. W. M. Thompson, who 
represented the defendant, said that his client, while dis- 
claiming any intention of breaking the law, was quite 
willing to enter into isances. The magistrate 
accepted his recognisance in 5/. for his observance of the 
peace for 12 months. 

Abrahams v. Bullock.—This case was heard in the Court 

of Appeal on June 25. According to a report which ap- 
in the Zimes, the plaintiff, who was a manufac- 

turer of jewellery, hired from the defendant, who was a 
jobmaster, a brougham and horse with a driver at 3/. a 
week, the brougham to be used by the plaintiff’s traveller 
for taking out his goods. While the brougham was out 
one day with the plaintiff's traveller, the latter left it 
standing outside an hotel when he went in to have his 
lunch. The driver thereupon went away to have his 
dinner, leaving the brougham unattended. While so un- 
attended the brougham was driven away and the contents 
were stolen. An action was brought to recover the value 
of the goods lost owing to the negligent act of the driver 
in leaving the brougham unattended, and, in the course of 
his judgment, the 
the brougham was su 
pose of its being 

understood way. I think there was an_ obligation on the 
defendant to provide a driver who should not only drive 
the brougham, but should also take care of it during the 














the brougham 


intervals when the traveller would be obliged to leave it. 
The duty of the driver was to use ordi ing, | 
and also to safeguard the contents of 
| during the intervals I have mentioned.” 


care in driving, | 





aster of the Rolls said: ‘‘In my opinion | 
men by the defendant for the pur- | 
y the plaintiff’s traveller in a well | 


| 
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Judgment was entered for the plaintiff, reversing the 
judgment of Mr. Justice Ridley. 

Vaughan v. The Newport-Abercarn Coal Company.—On 
July 18, at N rE County Court, W. voue, under- 
ground haulier, brought an action against the Newport- 
Abercarn Coal Company, Limi to recover 8l., a 
month’s wages, for wrongful dismissal. Mr. Sankey 
appeared for the plaintiff, Mr. Bailhache for the de- 
fendants. According to a report which appeared in the 
South Wales Daily News, July 19, it appeared that on 
May 24 plaintiff was ordered to take a tram of rubbish 
to a muck-hole, and had to pass along Webley’s-road, 
where the harness rubbed against the roof. Three men 
saw the horse caught, and plaintiff declined to take 
another load that way in consequence of the horse rub- 
bing, and was dismissed. It was shown that an attempt 
was made by the men to get plaintiff reinstated. He was 
then offered a berth as muck haulier, but declined, as it 
meant 3s. less wages. Mr. Brace, the miners’ leader, gave 
evidence that he had driven for five or six years of 
his mining life, and’ whenever his horse rubbed, he 
had stopped work and reported it to get it put 
right. tt was an accepted fact that this was what the 
haulier must do. He had known prosecutions against 
hauliers for allowing a horse to rub as being a breach of 
rule 62 of the Mines Regulation Act. The defence was 
that the particular horse was tested in the presence of the 
manager (Mr. Wallis) and other officials in the stall, and 
that it did not rub. Measurements showed that there 
was 4 in. space between the harness and the roof. No 
cutting away of the road or cleaning had been done prior 
to this examination. One witness suggested as a plausi- 
ble reason that hauliers did not like hauling rubbish, 
although, in reply to his honour, he said it made no pos- 
sible difference to them, as the rubbing could be rectified 
with ease and speedily. His honour decided that plaintiff 
had not made out his case, and the company were given 
costs. 

Broadhurst v. Powell.—This case, which was tried in 
the Market Drayton County Court on July 21 by His 
Honour Judge Mulholland, raised the question whether 
an re who finds a workman incompetent to do the 
work for which he is employed, is entitled to put him on 
to another job. Fvstiees 18 to a report in the Birming- 
ham Post (July 22), William Broadhurst, a wagoner, 
sued his late employer, G. H. Powell, of Hodnet, 
Salop, for 4/. 11s., balance of wages alleged to be due. 
It appeared that the plaintiff was engaged in February 
last on an agreement to serve as wagoner until next 
Christmas for the sum of 14/. and his keep. In May 
he left his work for an hour or so, and when he 
returned the defendant took the horses from him and 
put him to other work, in consequence of which he 
gave a month’s notice. The defendant said the plaintiff 
was not competent as a wagoner, but he gave him every 
opportunity to learn his duties, and plaintiff also ex- 
pressed his willingness to undertake the other work, 
which he did for some time.—In giving a verdict for the 
defendant, his Honour said that young fellows like the 
plaintiff, who were not very fond of work, were often 
anxious to break their contracts and throw the responsi- 
bility on the employer. He considered that, as the man 
was obviously not competent to undertake the work with 
the horses allotted to him, his employer was perfectly 
justified in finding him other work which he could under- 
take until the expiration of his service.—The case was 
brought forward as a test case. 








SourHern Manratra Raitway.—During the ten years 
ending with 1901 inclusive, the length of line in working 
upon the Southern Mahratta Railway was carried from 
1385 miles to 1595miles. The number of passengers carried 
over the system in 1892 was 4,751,127 ; in 1901 the total 


had risen to 5,910,322. 





ation of Mr. 


PERSONAL.—In consequence of the resi 
‘atlow, M.A., 


F. Gill, who is leaving Dublin, Mr. W. 
B.E., has been appointed honorary secretary to the 
Dublin Local Section of the Institution of Electrical 
Engineers, and all communications should be sent to Mr. 
Tatlow, at 20, Fleet-street, Dublin.—Mr. M. S. Friede, 
75a, Queen Victoria-street, London, E.C., has taken up 
the sole agony for the sale of the McKiernan Drill Com- 
pany’s rock drills and air compressors for mining, colliery, 
and quarry work.—Messrs. Archibald D. Dawnay and 
Sons, Limited, ager, of London and Cardiff, have 
appointed Mr. Hilliard Stephens, of 39, Victoria-street, 
Wasiiantet, S.W., as their agent for the Metropolitan 
district. 





BearpMorE ARMOUR.—Messrs. William Beardmore 
and Co., Limited, Parkhead, Glasgow, are just complet- 
ing an order for 2000 tons of armour for warships building 
for the Russian Navy, and the experiments with a plate 
selected by the resident Russian inspecting officer gave 
most satisfactory results when tested at the Okhta Poly- 
gone, near St. Petersburg. Three shots were fired at this 
plate, which was of 4} in. thickness, and although the 
shots were within 15 in. of each other, the armour-pierc- 
ing ‘ip ggg failed to make any appreciable impression 
on the plate. The details of the test are as follows : 











| Weight of | Striking | 
Round. | Projectile. | Velocity. | pect, 

oy ae ; 

1 SOAP. | | 1044 Projectile smashed. Point 

fused on plate. No crack- 
ing. : 
2 50 AP | 1955 © Ditto Ditto 
3 50 A.P 1949 Ditto Ditto 
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WE illustrate on this page an oil and grease sepa- 
rator for the exhaust of condensing engines, which is 
in many respects novel in design and for which there 
is claimed very exceptional efficiency, on account of 
the care with which the details have been worked out 
to prevent the grease, when once precipitated, from 
being again picked up by the steam and carried for- 
ward, or from'creeping along the insides of the castings, 
asitisapt todo. Fig. 1 shows the complete appa- 
ratus, the steam entering at the left and leaving at the 
right. Fig. 2 is a vertical section and Fig. 3 a hori- 
zontal section of the separator itself. It will be noticed 
that at every point where it is likely that oil will strike 
or will creep along the surface, provision is made for 
trapping it. Thus, where the steam pipe joins the 
separator, and the area is constricted (Fig. 3), there is 
a flange A to prevent the oil which creeps along the sides 
of the pipe from entering the interior of the separator. 
This flange diverts the oil into a trap, which is con- 
nected by a pipe B to a tank (Fig. 2). Similarly, 
at the exit of the separator there is a second flange C 
(Figs. 2 and 3) for a similar purpose. Facing the inlet 
(Fig. 3) there is a diverging baffle-plate D with forwardly- 

rojecting ribs, and provided with an enclosed chamber 

ehind, through which cold water is circulated by the 
pipes E and F, the effect being to keep the baffles cool 
and moist, and assuring the adhesion of oily particles. 
The exhaust steam entering-the separator is diverted 
to the right and left by the e-plate. The mo- 
mentum of the liquid particles brings them in contact 
with the baffle, where they are-diverted inwardly and 
immediately taken out of the course of the steam. It 
is regen: possible for any separated impurities to be 
again picked up by the steam and carried through the 
Separator. It will be noticed that there is exception- 
ally small diversion of the course of the steam, mini- 
mising any risk of back pressure. 

Fig. 1 illustrates the separator connected up to an 
automatic alarm discharge tank. This tank is con- 
nected to a live-steam pipe G, and when full the ball 
rises, causing a steam whistle to sound; the tank is 
then discharged by the engineer by means of live 
steam. Its advantages are that: the alarm is auto- 
matically sounded when attention is necessary, and, 
further, when communication with the exhaust pipe is 
re-opened, steam, and not air, isadmitted. The makers 
of the separator are Messrs. Shelby and Co., 66, 
Leonard-street, London, E.C. 








CronsTapt.—Great dredging operations are contem- 
Plated for the improvement of the approaches to Cron- 
stadt and of the port generally. 
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INDUSTRIAL NOTES. 


THE state of the labour market, according to the 
returns to the Labour Department of the rd of 
Trade, was not so good in the past as in the previous 
month. This cl is based on 2288 separate 
returns—namely, 1169 from employers, 568 from trade 
unions, and 551 from other sources. As compared 
with a year ago, there was some improvement in the 
weaving branch of the cotton trade, and in the woollen 
and worsted trades ; also in several branches of the 
iron and steel manufactures ; but in the engineering 
and shipbuilding trades there was a falling off, though 
it varied in degree in some departments. 

In the 224 trade unions specially reported on there 
was an aggregate of 545,893 members ; of these, 22,832, 
or 4.2 per cent., were unemployed, as compared with 
4 per cent. in the previous month, and 3.4 per cent. in 
the same month a year ago. The mean percentage of 
unemployed in the same month-during the past ten 
years was 4 per cent. 

Employment in the coal-mining industry continues 
good. At collieries employing 487,077 persons the 
pits worked on an average 5.17 8 per week, as 
against 4.89 days in the previous month, and 4.71 days 
in the same month of Tost year. The total number 
of persons employed was 2.2 per cent. greater. It is 
pointed out that holidays intervened in the months 
quoted in comparison. 

In the iron-mining industry employment continues 
good. In 131 mines and open works, | 
15,620 workpeople, the average number of days work 
was 5.88 per week, as compared with 5.72 days in the 
previous month, and 5.55 days in the same month a 
year ago, in both of which there were holidays. There 
was a considerable increase in the number employed 
as compared with a year ago. 

In the pig-iron industry employment shows a further 
improvement as compared with a month ago, and is 
better thana yearago. Returns relating to the works 
of 115 ironmasters show that 324 furnaces were in 
blast, employing about 22,260 persons, compared with 
321 furnaces a month ago, and 310 furnaces in blast a 
year ago. 





In the manufacture of iron and steel employment 
shows a further improvement com: with a month 
ago and a . At 202 works, employing 77,632 
workpeople, the total volume of employment, taking 
into account both the number employed and the num- 
ber of shifts worked, shows an increase of 4 per cent. 
as compared with a month ago, and 1.1 per cent. in 
the same month a year ago. 

Employment in the tinplate trade continues good, 
and is much better than a year ago. At the com- 
mencement of July there were 398 mills at work, in- 
cluding those engaged in the manufacture of black 
plates, compared with 407 a month ago and 347 a 
year ago. The number of workpeople employed was 
about 19,900. 





Employment in the engineering and metal groups of 
trades shows but little change as compared with the 
month previous ; but it continues worse than it was a 
year ago. The proportion of unemployed members of 
trade unions was 4.9 per cent., as com with 4.7 
per cent. in the previous month and 3.5 per cent. a 

ear ago. The percentage is the more disappointin 
y reason of the fact that electrical engineers an 
locomotive builders have been busy. 

In the shipbuilding trades employment has continued 
to fall off ; it is much worse than a year ago. The 
proportion of unemployed members of trade unions 
was 6.8 per cent., as compared with 5.7 per cent. in 
the month previous, and 3.2 per cent. in the same 
month a year ago; and yet the boilermaking section 
has been, on the whole, fairly well employed. 

Employment in the building trades declined some- 
what, but was about the same as a year ago. The 
proportion of unemployed union members in the trades 
enumerated was 3 per cent.; in the previous month, 
2.5 per cent.; and in the same month a year ago, 3.2 
per cent. The plumbers’ proportions were 5.5 per 
cent., 6 per cent., and 7.1 per cent. tively. In 
the furnishing trades employment was fairly good, but 
not quite so brisk. The proportions were 2.8 per cent., 
1.9 per cent., and 2.7 per cent. respectively at the 
same dates. 





In the printing and bookbinding trades there is 
little change, but employment is better than a year 
ago. The proportion of unemployed union members 
was 4.6 per cent.; in the previous month, 4.7 per 
cent.; a year ago, 4.9 per cent. In the paper trades 
employment remains unchanged, and is about the same 
as a year ago, The naw gta of unemployed was 
2.4 per cent.—same as last month, and 2.5 per cent. a 
year ago. 

Employment in the boot and shoe trades has de- 
clined, and is generally dull. In the other leather 
trades there is also a decline. The proportion of un- 
employed was 2.8 per cent.; in the previous month, 
2.5 per cent.; same month a year ago, 1.5 per cent. 

In the tailoring trades the bespoke branch in 
London had declined, but it is good in the provinces ; 
the ready-made branch has also declined in London, 
but is good generally. The hat trade remains about 
the same, but is not so good as a year ago. 


Employment in the spinning branch of the cotton 
trade is fair generally, but slack in Oldham; the 
weaving branches have declined, but are generally fair. 
In cotton factories employing 85,900 females, 84 per 
cent. in spinning mills sf 83 per cent. in the weaving 
factories were on full time. The former shows little 
change, but the latter is much better than a year ago. 

Employment in the woollen and worsted trades 
continues good ; in the hosiery trades it is still fairly 
good, but declining. 

Agricultural labour was well employed. Dock and 
riverside labour in London remained about the same, 
but was not so good as a year ago—about 1500 fewer 
employed. 





There were only 11 fresh labour disputes in the 
month, involving 10,679 persons—10,022 directly and 
657 indirectly. In the previous month there were 
23 disputes, panes 7 persons, and in the same 
month a year ago 39 disputes, affecting 10,474 persons. 
Five of the new disputes were in the mining industry, 
one each in the building trades, and in the engineering, 
shipbuilding, and metal trades’ groups, two in the 
textile, and two in other industries. Thirteen old 
and new disputes, affecting 7388 persons, were settled ; 
of these, nine, affecting 6711 persons, were in favour 
of the workpeople, three, affecting 661 persons, in 
favour of employers, the other being compromised by 
the parties concerned. 

The changes in the rates of wages in the month 
affected 343,486 workpeople, the net effect being a 
decrease averaging ls. 94d. weekly per head of all 
affected. Of the total, 322,959 sustained decreases, 
and 20,527 received advances. In the previous month 
changes affecting 259,442 persons were effected, the net 
result being a decrease averaging 84d. per head weekly. 
In the same month of last year 24,560 persons were 
affected by decreases averaging 1s. 34d. weekly per head. 





The principal advances were to 9500 blast-furnacemen, 
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5000 iron and steel workers in South Wales, and 2600 
stonemasons in Scotland. The chief decreases were 
in miners’ wages in the Federated districts, affecting 
321,000 men. ‘Two changes were effected by concilia- 
tion boards, affecting 258,000 persons; 14 by sliding 
scales, affecting 17,000 persons. One change — was 

receded by cessation of work ; the others were effected 

y mutual negotiation between the parties, or by their 
representatives. 





The Journal of the Amalgamated Society of Engineers 
states there has been little change in the situation 
during the past month. The chief event in connection 
with the society has been the strike in Dublin. It is 
stated that the wages of Dublin engineers are below 
those paid in Belfast and some smaller Irish towns, and 
that the wage rate has remained stationary for twenty 
years. The men made application for an advance, 
which was refused ; hence the strike. The union is 
supporting the men in theirdemands. It appears that 
the railway firms have imported ‘ free-labour ” men 
from Glasgow ; these, it is alleged, were not found to 
be satisfactory; then the firms sought for men in Leeds 
and Manchester, and it is expected that the supply 
will not be of a higher quality. Hence it is anticipated 
that the men will succeed. Te total membership had 
risen to 92,434 at the end of the month—an increase of 
122. The number on donation benefit was 3908—in- 
crease, 345; on sick benefit, 1973—decrease, 143 ; on 
superannuation benefit, 4107—increase, 5. The votes 
for a further levy for the trade fund were: in favour, 
9650; against, only 208. The Penrhyn quarrymen 
‘will thus be again benefited by a grant. It is proposed 
to compile a trade census containing the number in 
each branch of the workers in each section of the engi- 
neering trade, so that vacancies may be filled up in case 
of men being required, and for other pu In 
the general part of the Journal attention is devoted to 
the tncation Bill, while the series of technical papers 
is being continued, There is also a pretty full report 
from the several divisions of the union respecting the 
state of trade and other matters of importance to the 
members. The American Council report favourably as 
to state of trade, and the expansion of the union ; in 
Australia trade is said to be dull. 





The monthly report of the Boilermakers and Iron 
Shipbuilders’ Society calls attention to the statistics 
of shipbuilding in the United States, in which it is 
said that the total tonnage of all vessels constructed 
—wood, iron, and steel vessels—for the foreign trade 
of the Republic was only 29,069 tons, at which rate of 
progress it would take 175 years to supply the whole 
carrying demand of the country. Commenting upon 
the boast that American shipbuilders wand soon 
control the world’s shipping work, the report states 
that the cost of machinery per workman had doubled 
in ten years in the States; hence, it is contended, the 
American shipowner buys British-built ships. It is 
further contended that labour troubles loom Seewity in 
American industrial life ; whereas here the tendency is 
constantly towards peace. The report also states that 
the cost of building a modern steel vessel for the 
United States Navy is 30 per cent. more than in the 
United Kingdom, and that the cost in the Government 
yards is 25 per cent. more than in private yards in 
that country. These contentions may interest experts 
in shipbuilding in Britain. The total number of 
members on the funds was 5873— increase in the month, 
350. The increase was wholly in the number of un- 
employed, which was 357. There were on the sick list 
1600—decrease, 109 ; on superannuation benefit, 798— 
increase, two. The increase of unemployed comes 
mainly from the repairing districts, ‘‘the Mersey 
being at a very low ebb.” In other districts there are 
hopes of a revival; in the boilermaking districts the 
men are fairly well employed. Riveters are advertised 
for in the Dublin district for one of the railways ; it 
is not said whether the engineers’ strike is in any way 
connected with the vacancies. Mr. D. C. Cummings has 
been re-elected general secretary without opposition. 
It is proposed to increase his salary ; and the votes 
upon the matter are to be taken in August. 





In the Wolverhampton district there was no mate- 
rial increase of orders last week, but unmarked bars 
were in better request, though the business actually 
transacted was rather limited at the advanced rates. 
More business was done jin galvanised corrugated 
sheets, while black sheets were only in moderate re- 
quest at low rates. Gas-tube strip, hoops, rod, and 
rivet iron are in fairly good request. In the steel trade 
there was an active demand generally. Reports to 
the Labour Department of the Board of e state 
that steelsmelters in South Staffordshire are busy, 
and in Shropshire the steel trade continues good; in 
the iron trade also there is improvement. As 
the engineering and allied industries, employment 
with the electrical and general engineers was said to 
be moderate; with ironfounders it was improving. 
Boiler-makers, bridge and girder constructors, tan 
and gasholder makers were well employed ; cycle and 
motor makers are not quite so busy. At Coalbrookdale 





trade had improved. The malleable iron trade at 
Walsall was fairly well employed. In the hardware 
industries employment was reported to be good in 
eighteen branches, in twenty other branches fair, and 
in seven branches slack. At Wednesbury trade had 
improved with makers of railway axles and coach iron- 
work, and also in the iron and steel forging depart- 
ments. At Dudley the vice trade was slack, but 
the anvil trade was improving. Employment in the 
ironplate trade was fairly g It is satisfactory to 
find that in no branch is there any complaint of serious 
slackness. The branches said to be slack are mostly 
the smaller ones ; two or three out of the seven so de- 
scribed are more or less affected by the season of the 
year. 





In the Birmingham district the iron market was 
well attended, and business was brisker. Orders, which 
were said to have been withheld in anticipation of 
lower prices at quarter-day, are now being freely 
issued. Some of these, particularly for South and 
West Africa, are large and important, and well re- 
munerative, especially for railway requirements, for 
bridges and engineering purposes, and for galvanised 
iron for roofing. It is said that there were enormous 
demands for hardwares of all descriptions at enhanced 
prices. Marked bars maintain full rates, but the 
increased rates on unmarked bars were scarcely 
realised in all instances. A good demand for steel 
is reported generally, but prices are unchanged. 
In the general industries of the city there is little 
change in the situation. In branches of trade 
unions with 18,102 members, 549, or 3 per cent., 
were reported to be unemployed—the same as in the 
previous month. In the engineering and allied indus- 
tries, electrical engineers, smiths, and strikers report 
ck gga as good; pattern-makers, machine-tool- 
makers, and other engineering sections as moderate ; 
ironfounders as still quiet. Both at Coventry and 
Redditch engineers report employment as fairly good ; 
at West Bromwich as moderate. The motor industry 
is fair; the cycle trade is quiet. In the brass and 
copper industries employment is from good, and fairly 
good, to moderate ; with fender and firebrass-makers 
it is quiet. In seventeen other iron, steel, and metal- 
using industries employment was good, in eight 
moderate, in none bad or even slack. In the same or 
similar industries at Redditch and West Bromwich 
employment was either good, fairly good, or mode- 
rate. In the more expensive metals employment was 
wig quiet ; in one instance trade was reported to be 





The position of the engineering trades throughout 
Lancashire is one of encouraging improvement, though 
slight as yet. Machine-tool makers are better off for 
work, most of the principal firms being fairly well 
engaged. Exceptional activity is still maintained in 
all sections of electrical engineering, which is naturally 
beneficial to other departments. Hydraulic engineers 
are also fairly well employed, and locomotive builders, 
able to undertake new work, find no lack of orders. 
Builders of high-speed engines are well supplied ; but 
makers of heavy stationary engines are only moderately 
employed. Boiler-makers report a considerable amount 
of new work coming forward, while bridge, girder, 
and other constructive branches are well engaged. 
The textile machine-making industry is still depressed ; 
but there are more hopeful signs of recovery than for 
some time past. In the iron trades a steady business 
is reported, and a very strong tone has been manifest 
in respect of prices. In the Manchester and Salford 
district there has been a slight decrease in the number 
of van hd union members; out of 25,238 in the 
numerous branches, 1355, or 5.4 per cent., were un- 
employed ; in the previous month the proportion was 
5.9 per cent. In the engineering and allied industries 
reports speak of employment being moderate to good 
in some branches, improved abtee we. | in others. In the 


Oldham district patternmakers report trade as good, | Th 


toolmakers as fair; twelve branches report employ- 
ment asmoderate. In the Bolton district employment 
is fairly good with engineers, moderate with some other 
branches, and slack with two—in textile machinery. 
In Chorley, Hindley, and Wigan trade is moderate. 
In the Blackburn and Bury districts one section of the 
engineering trades reports trade as moderate, two as 
9 and one as slack ; but improvement is reported in 
the machine-shops. In the Liverpool district there is 


slackness in the engineering and shipbuilding branches. | }, 





A certain degree of unrest has been manifest in the 
Miners’ Federation districts over the recent reduction 
in wages, and in a few instances the men left work. 
But the fear of litigation has led to a reluctant accept- 
ance of the situation. In the case of the Denaby and 
Cadeby Main Collieries, the men who work 
without notice returned to work and gave a fortnight’s 
notice ; but the officials at the pits refused to give out 
the Davy lamps, so that about men are still out. 

In the Lancashire districts a dispute has arisen as 
to the proportionate reductions in the case of surface- 
men, and also as to the effect of a previous reduction 


before the award of the arbitrator ; it is thought that 
20,000 may strike. The dispute at Messrs. Fletcher's 
collieries has been settled after a week’s idleness, con- 
cessions having been agreed to. 

The strike of colliery lads in three Yorkshire dis. 
tricts has thrown some 10,000 miners idle. The lads 
complain that the 10 per cent. reduction affects them 
injuriously in amount. 





The dispute in the Welsh tinplate trade has been 
settled amicably. The new wages tariff has been 
agreed to for twelve months, important concessions on 
both sides having been made. Some 18,000 workers 
were affected by the dispute, but peace is restored. 


The labour dispute at Gibraltar, said to have been 
settled, is reported to be still going on. There is a 
conflict of evidence upon the point as to whether it has 
terminated. 








The Chicago strike is reported to have ended, some 
details as to terms being left for settlement by nego- 
tiation. 








Russian State Contracts.—The Russian State is the 
principal customer of the various Russian metallurgical 
establishments. The State contracts placed with Russian 
firms amounted in the aggregate in the year 1899 to 
95,000,000 roubles ; in 1900 to 106,000,000 roubles ; in 1901 
to 103,000,000 roubles. For 1902 the orders are calculated 
to amount to 97,000,000 roubles. In spite of the apparent 
decline, the orders for the years 1901 and 1902 are pro- 
rg | larger than those for the year 1900, prices having 
in the meantime receded. The completion of the 
Siberian railway is not expected to bring about any 
material reduction in the State orders, as the Orenburg- 
Toshkend and the St. Petersburg-Wjatka lines will no 
doubt prove good customers. The above figures do not, 
however, represent the total of the Russian State contracts, 
as many orders from the military and naval authorities 
are not included. 





GeRMAN Rariway-BuiLpine In Catna.—The (Ger- 
man) Shantung Railway Company has a nominal capital 
of 2,700,000/., of which 1,335,000. is now paid up. The 
amount expended upon construction is returned at 
934,869/., and upon plant at 70,4837. The Tsingtau and 
Weihsien section has now been brought into operation. 
This section is 115 miles in length. The Tschang-Lo- 
Nuen station affords facilities for developing the Weihsien 
coal district, a branch 14 miles in ptehen uniting the pits 
to the station, It ma noted that the coal which is 
being worked in the Weihsien district occurs at a depth 
of 533 ft. Construction operations are being actively 
pushed forward, and the company hopes to be able to 
open in the autumn a further section, 36 miles in length 
from Weihsien to Tschingtschoufu, while Tschangtien 
will be reached in April, 1903. This place is 181 
miles from _Tsingtau. Several important bridges 
are being built upon the line. One, six arches and 
600 ft. in length, will carry the line over the Takuho. 
Another bridge, 1333 ft. in length, is being built over the 
Tscho ; another, 900 ft. in length, over the Weiho; and 
another, 800 ft. in length, over the Punho. At the close 
of last year there were 15 locomotives, 22 passenger car- 
riages, and 310 goods trucks in use upon the line, and 
further deliveries of rolling stock have since been made, 
Both the passenger and goods traffic of the line is reported 
to be making progress now that communication has been 
established to Weihsien. 


CataLocurs.—The Campbell Gas Engine Company, 
Limited, Halifax, have recently issued some new sections 
of their catalogue illustrative of their oil engines suitable 
for ordinary power purposes, and for electric lighting 
plants, together with particulars of their special type © 
self-starting apparatus suitable for large engines. Another 
section contains iculars of oil engines and pumps suit- 
able for various duties, and a third section contains parti- 
culars of oil engines and winding gear of various types, 
with a fourth devoted to mining pumps.—Messrs. Royce, 
Limited, Cooke-street, Hulme, Manchester, send stock-lists 
of continuous-current dynamos and motorsready for imme- 
diate or early delivery. — Messrs. Nalder Brothers and 
ompson, Limited, 34, Queen-street, Cheapside, London, 
E.C., have issued section 2 of their price-list, which deals 
very fully with dead-beat moving coil ammeters and volt- 
meters.—The Consolidated Engine-Stop Company, 100, 
Broadway, New York, send us a neatly-prepared book, 
describing, with the assistance of process blocks and sec- 
tional wood cuts, their various specialities for stopping 
steam — in case of emergency, for limiting revolu- 
tions within a predetermined rate, a vacuum valve for 
opening communication between the interior of a con- 
denser and the atmosphere, and a trip for electric circuit- 
reaking. All are automatic.—Messrs, Ernest Scott and 
Mountain, Limited, Close Works, Newcastle-on-Tyne, in 
their new sectional catalogue, No. 27, illustrate various 
electric lighting, power, pumping, and hauling plants 
recently completed by them; and incidentally in their 
little brochure prove the wide extension of electric power 
in prime movers.—The General Electric Company (1900), 
Limited, 67, 69, 71, 88, and 92, Queen Victoria street, 
E.C., in issuing a vest pocket-book, with elaborate and 
tabulated details of electric stations, so small as to be 
almost undecipherable, seem to encourage the electrical 
person to continue in his evil way of talking ‘‘shop 
out of season.—Messrs. Monté, low, and Co., 6, Lud- 





gate Broadway, E.C., have prepared an addition to their 
catalogue dealing with polyphase starters, controllers, &c. 
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ARTIFICIAL LIMESTONE BRICKS, 


THERE have been many attempts at making artificial 
stone, and also at producing bricks of other materials 
than burnt clay, but nearly all of them have dis- 
appeared, at least in this country. Those that remain 
mostly use Portland cement to bind fragments of 
granite to form paving flags, and the product is rather 
concrete than stone. On the Continent, however, 
especially on the banks of the Rhine, there are many 
works engaged in the F saremsaruegs of artificial stone, 
and, apparently, the industry is well established. One 
of the ingredients of the stone is volcanic sand or tufa, 
while as to the remainder considerable reticence is 
shown, but the main element is probably lime. It is 
well known that a chemical reaction takes place between 
silicious sand and lime when the two are intimately 
mingled under favourable conditions, the result being 
a silicate of calcium, or artificial limestone. The action, 
however, proceeds but slowly when left to itself, and 
is interfered with by the affinity of the lime for the 
carbonic acid of the atmosphere. The union of these 
two produces a carbonate of lime, and prevents the lime 
from entering into combination with the sand, the 
result being mortar rather than limestone. Blocks of 
mortar would make very indifferent bricks for obvious 
reasons, one being that they would be mageonees 5 
such bricks would certainly find no sale in this 
country, for it is here always possible to obtain clay 
bricks at a reasonable price, or else natural stone. 
There is, however, a considerable manufacture of them 
in Germany, hydraulic lime being added to the other 
ingredients to render the product more satisfactory. 

In some works, however, the union of the lime and 
the silica is hastened by heat, the bricks being placed 
in an atmosphere of steam, which supplies heat and 
moisture, and at the same time prevents access of car- 
bonic acid from the atmosphere. Evidently such bricks 
should be of better quality than those dried in the 
air, and should be largely composed of artificial lime- 
stone—a really durable material. 

To obtain a definite chemical substance of uniform 
quality, it is necessary to proceed in an exact fashion, 
mixingall the ingredients in the proper proportions, and 
eliminating undesirable reactions. The silica, the lime, 
and the moisture must be combined in known pro- 
portions, and to effect this Mr. Wilhelm Schwarz, of 
46, Weinberg-street, Zurich, has devised a plant which 
renders the manufacture of limestone bricks a much 
more rational process than formerly. He takes a sand 
having a high percentage of silica, and dries it 
thoroughly. Ordinarily it contains 5 or 6 per cent. of 
water when nominally dry, and may contain twice as 
much if wet; itis a matter of chance how much it 


contains. His lime he takes straight from the kiln | 


and grinds it to fine powder, keeping it away from 
moisture all the time, so that it has no opportunity of 
slacking. Thus he can mix the two ingredients in the 
exact proportions he desires—that is, 2 to 5 of lime to 
100 of sand, and then can add the required amount of 
water. The sand is fed into a steam-jacketed vessel, 
and is kept stirred, while the moisture which is evapo- 
rated is removed by a vacuum pump. The lime is 
then added, and the stirring is continued until the two 
materials are intimately mingled. Steam is then blown 
into the vessel to afford moisture, the result being a 
rapid rise of temperature due to the slacking of the 
lime, and a commencement of the union of the silica 
and the calcium. The material is discharged into the 
hopper of the press, the incipient chemical change being 
sufficient to insure the consolidation of the bricks in 
the press without excessive pressure. 

The hardening of the bricks—that is, the completion 
of the chemical union—is done under steam pressure, 
according to a method first invented by Dr. Michaelis. 
The blocks are placed on trucks, and run into a vessel 
50 ft. to 60 ft. in length, and nearly 7 ft. in diameter. 
They contain moisture, and the high-pressure steam 
rapidly condenses on their exterior, adding more 
moisture. After a time the temperature of the blocks 
rises and they become dry, when the process of 
the formation of silicic limestone becomes im- 
peded, if it does not stop altogether. Toquicken the 

rocess, water is then sprayed over the bricks from 

nely-perforated pipes, in order to supply the neces- 
“oa moisture, The time occupied is from 8 to 14 
ours, 

The Steinfabrik Actien Gesellschaft Pfaffikon, 
Switzerland, sent samples of limestone bricks to be 
tested at_ the Politechnicum, Zurich, in the Autumn of 
Ig These bricks measured 10 in. in length by 
2.5 in. in thickness, and weighed 74 lb. each. After 
long immersion in water the weight increased by 14 per 
cent. When subjected to extreme frost they suffered 


no damage. The bricks were then subjected to com- | 
pression, and failed at an average pressure of about 0.9 | 
| merchants are now interested is sugar, the staple pro- 


ton per square inch. Other bricks were sent by Mr. 





their dry weight. Certain bricks were soaked in fresh 
water, in sea-water, and placed between high and low- 
water marks for several months without visible effect. 

A Commission of the Imperial German Government 
has also experimented on these bricks, with the result 
that the process has been accepted by the Prussian 
Minister of War, and new works are to be erected in 
Silesia to fill the Prussian War Office contracts for 
sandstone brickson the Schwarz process. The esti- 
mate for a works for the production of 40,000 bricks 
per —* 14,000/., and for the daily cost of material 
and labour 27/., equal fo 13s. 6d. per thousand bricks. 
The process is being introduced into this country by 
Mr. W. R. B. Lockie, 17a, South Castle-stret, Liver- 


pool. 








THE TRADE OF FORMOSA. 


THE remark is sometimes made that the trade of 
Formosa has not come up to the high expectations 
which were formed of it when the Japanese obtained 
possession of the island, but it must not be forgotten 
that a great deal of preliminary work had to be done. 
The Japanese recognised that the wonderful progress 
which: had been made in their own country was due to 
the systematic manner in which the work had been gone 
about, and especially to the solid educational foundation 
which had been laid. Accordingly, when they took pos- 
session of Formosa in 1895 they saw that measures ona 
very liberal scale were needed for educating the millions 
of ple of strange speech who had been brought 
within the limits of their Empire, and accordingly 
when several departments were created for the Govern- 
ment of Formosa, such as those for finance, police, 
public works, agriculture, and communications, an 
educational bureau was also formed, and soon entered 
upon its duties by opening free common schools in 
every important district and township in the island. 
In all these a prominent place was given to in- 
struction in the Japanese Tanguage, as well as in 
arithmetic and geography, but qualified teachers were 
also engaged to carry on the instruction the people 
had been accustomed to. A thoroughly equipped 
medical college was afterwards established at 
Taihoku, and other technical schools, for qualifying 
young natives to take up appointments in the postal, 
telegraph, customs, and other branches of the public 
service. Of course, for a considerable time, at least, 
the colleges and universities of Japan will supply the 
men for the higher appointments, but meantime much 
excellent work is being done in the local institutions. 
Another thing which shows the energy thrown into 
this work is the immense number of publications 
continually being issued by the Formosa Education 
Bureau, these publications including thousands of 
volumes in every leading department of secular know- 
ledge, with dictionaries, maps, wall-sheets, and valu- 
able reports from the various departments of the 
executive. 

For administrative purposes the Japanese have 
divided the western side sf Veauies into three Prefec- 
tures ; the Northern (Taihoku), the Middle (Taichu), 
and the Southern (Tainan). The Report by the 
British Consul for the last-mentioned district was 
recently issued by the Foreign Office, and it gives 
some details of the trade for the years 1900 and 1901, 
a few of the more important of which we will shortly 
notice. The total eae: during the year 1900 amounted 
to 771,953l., being an increase of 29,013/. over that of 
the preceding year. The imports amounted to 
410,679/., and the exports to 361,274/., showing an 
increase of 90,8717. in imports and a decrease of 
61,8587. in exports. The increase in imports is due 
to the fact that the value of the goods imported from 
Japan which had been omitted from previous customs 
returns was included in the returns for 1900, they 
showing an apparent increase. The actual import of 
goods from abroad shows a decrease of 70,208/., which 
may be attributed to the raised tariff and the conse- 
quent diversion to Japan—from which all goods are 
admitted duty free—of the trade in many articles 
formerly imported from abroad. The returns for 
1901 will show a further falling-off in foreign 

oods for the same reason. The most important 
oreign import was kerosene oil, to the value of 
33,041/., a large part of which was from America, 
the remainder being Russian. Cotton goods were 
imported to the value of 13,000/., and woollens to the 
value of 4000/.. Metals have not yet attained to much 
importance, although the quantity used is increasing. 
The other imports consisted of food materials and the 
long list of miscellaneous articles which are sent to 


| Eastern ports. As yet, however, the wants of the 


Zschokke, of Paris, to the department of Ponts et | 
Chaussées, in connection with the “‘ Service Maritime” | 
|chants have attempted to engage in the sugar busi- 


of the Pas de Calais. These measured 10 in. by 5 in. 
by 2k in. 


lost on stove-drying per cent. of moisture. On 


being soaked in water they took up 12 per cent, of | 


They weighed on an average 7.8 lb., and | 
33 | lack of capital and experience, and to want of confi- 
dence on the part of producers, who prefer to deal, 


| people are very limited, and it will take some time 


fore the import trade develops to any extent. 
Among the exports the only article in which foreign 


duction of the district, the trade in which they divide 
about equally with Chinese merchants. Japanese mer- 


ness, but hitherto without much success, owing to 





with their original customers on the old-established 
lines. There can be no doubt that in the near future, 
however, there will be great developments in this 
industry, not only with regard to the production of 
raw sugar, but also in refining. It is stated that the 
Formosan Government will issue a treatise shortly for 
the information of capitalists, describing in detail its 
scheme for the development of the sugar industry. The 
report says: ‘‘ The Government-General intends to 
establish a special bureau this year (1902) for the en- 
couragement of the sugar industry and the manage- 
ment of all matters relating to sugar. Its object is to 
improve the methods of cultivation and manufacture 
of sugar by introducing Hawaiian cane (rose bamboo) 
and small steam mills, and by providing fertilisers at 
a nominal cost, and also teachers to instruct the natives 
how to utilise their land and the new mills to the best 
advantage. It is calculated that (1) by improving the 
present machinery and extracting 60 per cent. instead 
of 50 per cent. of juice the total yield would be in- 
podienl to 420,000 tons of juice, or 63,000 tons of 
sugar; (2) by improving the sugar-cane and introduc- 
ing Hawaiian varieties the crop of cane produced would 
yield 1,633,334 tons of juice, from which 245,000 tons 
of sugar would be obtained ; and that (3) if the average 
of the white and brown sugars were put at 6 yen 50 sen 
per picul (about 10/. per ton), the total value of the 
above sugar would be 2,500,000/., or nearly eight times 
the present production ; and that (4) by bringing all 
possible sugar-bearing land under cultivation the value 
could easily be rai to 5,000,000/. within ten years. 
The Formosa sugar factory was started by the aid of 
the Government-General in order to afford an object- 
lesson to the natives, and receives a subsidy of 60,000 
yen. It was completed in November, 1901, and began 
the manufacture of sugar in the following month. 
According to the prospectus which was given in the 
last se for this district, it started with a subscribed 
capital of 500,000 yen, and originally was only intended 
to manufacture sugar. Subsequently, however, it was 
thought advisable to cultivate sugar-cane for the mill’s 
consumption, and accordingly the capital was raised 
to 1,000,000 yen.” The mill has a capacity of about 
30 tons a day, and, working 150 days, can pro- 
duce 4500 tons in the season. The factory is 
situated nearly halfway between Taiwan and Takow, 
in the heart of a rich sugar district, and obtains 
half fares from the Government Railway Company, 
which has built a station close by, for the transport 
of its sugar fertilisers and materials to and from 
Takow. the six staples of Formosan trade—namely, 
tea, opium, camphor, salt, sugar, and rice—three— 
opium, camphor, and salt—have already been mono- 
polised by the Formosan Government-General, which 
now derives three-fourths of its ordinary revenue from 
these sources. We must, however, refer those of our 
readers who are interested in these matters to the 
report itself. 

The total shipping, excluding sea-going junks, which 
entered and daa from the eb of the district 
during 1901 was 716 vessels, of 832,469 tons, and 
showed a large increase from Japan, mainly in ships 
chartered or subsidised by the Government to carry 
railway materials, salt, troops, and stores, The 
Osaka Shosen Kwaisha (Osaka Merchant Shippin, 
Company) has steamers supported by a ill 0 
800,000 yen from the Government, which afford facilities 
for transport and communication between Formosa 
and Japan, and Formosa and places in South China. 
The Nippon Yusen Kaisha (Japan Steamship Com- 
pany) also a subsidy of 50,000 yen, and 
takes a limited part in the service. The services 
to be rendered by the companies in return for the 
subsidies are the carrying gratis of mails, materials for 
patio works, troops, and military stores, &c. The 

‘ormosan Government-General has issued stringent 
regulations controlling the movements of the ships and 
the fares and freights to be charged. The latter may 
not be raised above the limits authorised, but may be 
reduced, for commercial reasons, to any amount that 
may be necessary. The result of these subsidies has 
been that foreign shipping has greatly decreased, 
and communication between Formosan ports and 
Hong Kong by British vessels has almost en- 
tirely Bens. owing to the reduced rates at which 
Japanese vessels are enabled to take freight, renderin 
competition by private companies unprofitable. resin J 
ing to the report: ‘“‘The construction of a through 
railway from Takow, as its southern terminus, wid 
Tainan and Kagee to Taihoku in the north, was begun 
in the latter part of 1899. The period of construction 
was estimated at ten years, and the cost at 28,800,000 
yen, which was to have been raised by the issue, 
yearly, of Formosan Industrial Public Loan Bonds at 
certain fixed amounts. The works progressed rapidly 
in 1900 and 1901, but have been temporarily abandoned 
this year (1902), owing to lack of funds. The section 
between the port of STakow and the city of Tainan 
(28 miles) was —— in November, 1900, and the 
section between Tainan and Ka; (43 miles) was 
almost completed at the end of 1901, A part of the 
latter line, extending as far as the town of Sinyeisha 
(about 30 miles), has already been opened from Tainan, 
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and the remainder, it is expected, will be opened 
this year. The railway in its present stage (al- 
though a great convenience to the public, and most 
useful from a military point of view) is not remunera- 
tive, and is not likely to become largely so until it has 
been fully constructed throughout the length of the 
island. The receipts during the coming fiscal year 
(1902-3) are estimated at 722,500 yen, and the expen- 
diture at 724,021 yen, showing a small estimated loss,” 
In addition to the sugar refinery which has been 
mentioned, there are several other industries. One, 
an ice factory, is supplying one of the wants of 
Western civilisation. Several rice mills have been 
erected, and this department seems to offer oppor- 
tunities for successful enterprise. The machinery 
of the largest mill was, it is stated in the re- 
port, ‘purchased in the United States and the 
nited Kingdom, the rice-hullers, engines, elevators, 
shafting, and one boiler in the United States, and the 
rice-shellers, blowers, belting, and one boiler in the 
United Kingdom. It appears, with regard to prices, 
that the American machinery is cheaper -by about 20 
per cent. than similar machinery of British make, and 
that large American firms make a practice of sending 
travellers all the year round to visit the places where 
their mills are in use, with the view of giving any 
instruction or assistance that may be necessary, and 
securing further orders. This practice, in out-of- 
the-way places like this, will be an inducement to buy 
to prospective millowners, who can always depend 
upon a traveller visiting them, sooner or later, and 
pottes their mills to rights, and who will thus 
saved the necessity and expense of engaging a 
specialist to a the working of the mill. It 
is suggested that British manufacturers of rice- 
machinery make a bid for this new field while it is 
yet unexploited. Now that a foreign mill has been 
successfully introduced, it is probable that in the 
course of time—say during the next ten years—they 
may largely, if not entirely, supersede the antiquated 
native ville now everywhere in us‘, as it has been 
found that the cost of rice-milling by steam is cheaper 
by about 25 per cent. than that of rice milled by the 
manual labour process. The latter has the solitary 
advantage of being less broken in grain; but this is 
more than compensated for by the whiteness of the 
colour and the quality of the former. The normal 
rice crop of Formosa is between 250,000 and 300,000 
tons.” 








LOCOMOTIVES ON THE Mapras Rattway.—The number 
of locomotives authorised bd the Secretary of State for 
India in Council upon the Madras Railway at the close of 
1901 was 174. The total locomotive stock constructed at 
the same date was 173 engines—viz., 155 tender engines 
and 18 tank engines. The actual stock in running order at 
the close of 1901 was 140. The number of engines repaired 
during the second half of last year was 42. The average 
number of engines undergoing repairs and renewals at 
any one time during the half-year was 39. The te 
— run by engines during the half-year was 2,770,497 
miles. 





Our Rats Aproap.—The exports of rails from the 
United Kingdom in June showed a considerable increase, 
having amounted for the month to 60,969 tons, as com- 

red with 47,641 tons in June, 1901, and 25,827 tons in 

une, 1900. An explanation of the substantial increase 
observable in last month’s exports is found in the larger 
deliveries made to British India, the shipments to that 
quarter for the month having been 19,379 tons, as com- 

red with 3240 tons in June, 1901, and 3532 tons in 
June, 1900. A noticeable feature in last month’s exports 
also was the shipment of 5167 tons of rails to the United 
States. The current demand for rails in that quarter is 
so great that American producers have been obliged to 
invoke European assistance in order to enable them to 
fulfil their contracts. The demand for our rails in the 
Argentine Republic showed a falling-off last month, and 
the Canadian and Australian demand remained stationary. 
The aggregate shipments of rails from the United King- 
dom to June 30 of this year were 276,559 tons, as com 
with 226,308 tons in the first half of 1901, and 188,986 
tons in the first half of 1900. The principal shipments 
for the three half-years were the following : 








Country. | 1902. 1901. 1900. 
tons tons tons 

Norway and Sweden 22,599 30,387 15,251 
Egypt. . xi 7,815 14 12,948 
Japan .. = 8,768 3,903 10,145 
United States 5,198 2 44 
Mexico eS, 24,441 2,522 11,506 
Brazil . . ‘s 14,977 4,209 6,270 
Argentina .. es 41,784 89,728 | 18,288 
British South Africa 17,818 26,563 | 18,985 
British India. . . 104,664 86,040 | 46,604 
Australasia .. 33,889 32,588 26,699 
Canada 18,582 18,528 7,228 











The value of the rails exported from the United — 
in June was 333,386/., as compared with 281,018/. in June, 
1901, and 163,541/. in June, 1900. The value for the first 
half of this year was 1,542,807/., as compared with 
1,416,543/. in the first half of 1901, and 1,118,442/. in the 
first half of 1900. This year’s value has accordingly not 
kept pace with the extension of the exports. 





THE WEIGHT OF GIRDERS. 
Diagrams for Determining the Weight of Steel Trusses 
and Plate Girders. 

By H. G. TyrreE., Civil Engineer, Boston Mass. 

It is frequently necessary or convenient to find 
quickly the approximate weight of a steel truss or 
plate girder salicient to sustain a given load. Curves 
and formule have been published in the engineering 

pers from time to time giving the weight of these 
Ee special cases. It is believed, however, that the 
diagrams (Figs. 1 and 2) published on this. page are 
the first yet produced giving the weights for all 


| for the State of Massachusetts. 





cases of span, load, and unit stress. To find the 
weight in any special case by actual design may 


require an hour or more, while with the aid of my | stringers. 


For the special case of bridges intended to carry 
electrie railroads, the formule given below may prove 
useful. They show the weight of steel in single- 
track bridges for electric railways for spans up 
to 200 ft., if built to the new egy recently 
adopted by the Board of Rai Commissioners 
The weight of steel 
in bridges to carry two tracks of railroad will be 
about 90 per cent. greater than that given for one track. 
These bridges are designed for railroad traffic only, no 
floor being provided for carriages and pedestrians. 
The weight of ordinary street bridges with provisions 
for car tracks has already been published by the writer 
in ENGINEERING, June 8, 1900. 

The electric railroad bridges in question have steel 
These weights are conveniently expressed 





DIAGRAM SHOWING WEIGHT PER LIN. FOOT OF TRUSSES. 
COMPILED FROM 416 GASES. 
Fial Z SPAN xX TOTAL LOAD PER FY! 
7 eer: F (TAKEN FROM GURVE). 
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1500 2000 2500 3000 3500 4000 
(5998. A) TOTAL LOADS PER LIN. fT 
DIAGRAM, SHOWING WEIGHT PER FT OF PL. GIRDERS. 
SPAN © TO C_x TOTAL LOAD PER LIN. F?_OF GIRDER. 
a2. Wi = FACTOR (TAKEN FROM DIAGRAM). 
g COMPILED FROM 163 SEPARATE CASES. 
ALL LENGTHS iN FEET. 


VALUES OF FACTOR 


(sese. e) 


diagrams this may be had in a few moments by inspec- 
tion ; and even in cases where the sizes are required, 
the curves form a useful check. As the diagrams 
have been drawn from a large number of actual cases, 
they may be taken as correct. It will be noted that 
the loads include both dead and live per lineal foot. 
In the case of concentrated loads the equivalent 
uniform load may be used instead. The curves apply 
to either pin-connected or riveted trusses, with in- 
clined end diagonals. For spans exceeding 180 ft. in 
length it will be economical to curve one chord and 
insert sub-panels. 

Suppose, for example, it is required to know the 


TOTAL LOADS PER 





weight of a steel roof truss with parallel chords and | 
80-ft. span, to carry a total load of 2000 lb. per lineal | 
foot. In this case it will be safe to strain the metal | 
up to 15,000 Ib. per square inch in tension. Then the 
weight of steel per lineal foot of truss is : 
w = 20 x 2000 _ 107 ib, 
1500 
Total weight of trusses = 80 x 107 = 8560 lb. 


A plate girder for the same case would weigh : 
Ww = 90 x 2000 ~ 997 tb. 
7 
Total weight of plate girder = 80 x 227 = 18,160lb. | 








‘duced by column formula when ratio of width of 
to total length exceeds 20. For plates and shapes 
12,000 lb. per 





LBs. 


LIN. FT iN 
by the following formula, where / is the length of span 
centre to centre of bearings. Weights are given in 
pounds of steel per lineal foot of bridge. 


Beam bridges ... ia Si . 604+ 52 
Truss bridges for 2000 lb. live load 
per foot oe i ae ... 2004+ 151. 
Truss bridges for 1000 lb. live load 
Bo Me + St 


per lineal foot ee 


The bridges in question provide for a load to the 
following specification : For floors either a 20-ton four- 
wheel car with a 7-ft. wheelbase, or a 30-ton eight- 
wheel car with a 17-ft. total wheelbase, and a 4-ft. 
truck wheelbase. The fibre stresses to be used in the 
floor, the material being medium steel, are as follow: 


For I-beams 12,000 lb. per square inch, meee > 
an, 


square inch in tension, and 12,000 lb. 
per square inch in compression, reduced in the latter 
paris 2 the usual column formula when necessary. 
Rivets in shearing 10,000 lb. per square inch, and in 
bearing 16,000 per square inch for shop-driven rivets ; 
field rivets to be loaded 25 per cent. below these figures, 
and no rivets less than # in. to be used. For trusses, 
uniform loads are assumed, varying mourting to the 
length which is to be covered by the live load when 
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THE MICROSCOPIC EFFECTS OF STRESS 


Te 
Fig. 1.—Microscopic effects of compression stress on platinum, 
showing crystalline slip, as seen in section. Magnification, 
96 diameters. Vertical illumination. Metal compressed 
80 per cent. 


the stresses are a maximum, from 1500 lb. per running 
foot per track for a loaded length of 100 ft. down to 
1000 lb. per running foot of track for a loaded length 
of 300ft.,and proportionally for other lengths. Special 
allowance is made in the case of members which-receive 
concentrated loading from the floor loads. 

For the trusses higher stresses are allowed than for 
the floors—viz.: For tension, 15,000 lb. per square 
inch; for compression, 12,000 lb., reduced by the 
Rankine -formula; for rivets, however, the same 
stresses are used as for the floor. 








MICROSCOPIC EFFECTS OF STRESS ON 
PLATINUM.* 


By Tuomas AnpREws, F.R.S., F.C.S., and CHARLES 
REGINALD ANDREWS. 


THE microscopic effects of stress on platinum do not 
appear to have been studied. An ingot of pure platinum 
was therefore prepared, and from this a portion was 
accurately condabana in the form of a cube, 0.30 in. square, 
which was afterwards carefully microscopically polished, 
and then subjected to compressive stress in the testing 
machine. 

Prior to the application of stress, and for comparative 
purposes, a ished face of the platinum cube was 
microscopically examined, but an even polished surface 
only was observed. A force producing a compression of 
10 per cent. on the total height of the cube was then 
applied, and microscopic observations were taken at high 
magnifications of the effects of the stress on the micro- 
crystalline structure of the platinum cube. The particu- 
lars of the stress ee are given on Table I. 

The polished side of the cube upon which the high- 
ower microscopic examination was made was the one in 
ine, or in parallel, with the direction of the compressive 
force. The force was applied in a direction from top to 
bottom of the diagrams above. The results observed 
were very interesting, and confirm Professor Ewing’s and 
Mr, Rosenhain’s observations on the peculiar manner in 
which the crystalline structure of a mass of metal becomes 
altered when under stress.+ 

On comparing the appearance of the platinum after 

having been stressed with its appearance before the appli- 
cation of stress, it was found that many of the individual 
large or primary crystal grains forming the mass had, 
under the influence of the strain, developed innumerable 
fine ‘‘stress bands” or “‘slip bands,” or indications of 
crystalline slip. The main lines of disruption were noticed 
im many instances to roughly approximate to an angle of 
45 deg. to the line of compressive force on the crystal 
sectional facets. Between these larger indications of 
crystalline slip were observed a number of extremely fine 
lines, indicative of the nature of the crystalline slip ; many 
of these ran more or less in parallel lines in each indi- 
vidual primary crystal or crystal grain, the direction of 
the orientation (or line of the normal cleavage) of each 
primary crystal grain apparently influencing the direction 
of the “‘ slip bands,” as seen in section. 
, Owing to the varied orientation of the different crystals 
in the mass of the platinum, thé lines of cleavage as 
indicated by the minute “‘ slip-bands” were often seen at 
varied angles to the line of the straining force. 

These experiments have also confirmed the observations 
of Professor Ewing and others—that stress alone, with- 





* Paper read before the Royal Society. 

tBakerian Lecture, 1899, Phil. Trans., A, vol. cxciii., 
900, page 363. 
TT See ‘‘Micro-Crystalline Structure of Platinum,” by 
‘ omas Andrews (Roy. Soc. Proc., vol. 69, March 21, 
ie No, 457, 433) ; also ‘‘ Microscopic Structure of 
‘old and Gold Alloys,” by Thomas Andrews (ENGINEER- 
ra bee 30, gg ie 28, re 9, 1898) i also 

A -Metallogra; of Iron,” omas Andrews 
(Roy. Soc. Proc., ost Be, 1895). “8 











Fie. 2.—Microscopic effects of compression stress on platinum, 
showing crystalline slip, as seen in section. Magnification, 
96 diameters. Vertical illumination. Metal compressed 
80 per cent. 


out etching, sometimes renders manifest the lines of 
interorystalline junction of the large or primary crystal 
grains of a stressed metal, providing that the stress is of 
sufficient intensity. This will be seen on reference to the 
accompanying illustrations. 

The general appearance of the disintegration of the 
large or primary crystal grains, produced by the pressure 
on the pure platinum cube, was the apparent breaking up 
of the crystalline structure of the metallic mass, as seen in 
section, roughly diagonally to the line of the compressive 
force, the area enclosed by the main lines of disruption 
roughly approximating to the size of the large primary 
crystal grains. The distances between the extremely fine 
lines, or ‘‘slip bands,” appeared roughly to coincide pro- 
portionately with the size of the secondary or most minute 
crystals forming the niass, the finer ‘‘slip bands” appear- 
ing to indicate the crystalline slip which had taken place 
along the facets of the smaller or secondary crystals. ‘The 
direction, however, of the main lines of the crystalline 
disruption did not appear always to coincide with the 
intercrystalline facet junctions of the large or primary 
crystal grains. The lines of least resistance, or greatest 
crystalline slip, seemed chiefly to develop at an approxi- 
mate angle of about 45 deg. to the pressure line, as pre- 
viously mentioned ; but the line of greatest weakness in 
the mass structure of the metal was not always at that 
—~ with the line of the disruptive force. ‘ 

he previous description generally and approximately 
indicates the effect observed, but the breaking up of the 
crystalline structure of the metal appeared to be subject 
to modifications according to varied internal or external 
conditions. 


TABLE I.—Compressive Stress Applied to Platinum Cube. 





Stress Required to 





Oross- | Hei 
4 ght Compress Sample 
— | Bimen- | square Pere | 2 percent, ot 
— Inches. | aches. | Height.” Tons 
metro per Square Inch. 
Platinum cube - + 0.30 x 0.29) 0.087 | 0.30 12.82 
i 





The authors hope that these experiments may prove of 
use in affording an indication of the comparative be- 
haviour of this ‘‘apioro-xparia” or noblest metal plati- 
num, with the behaviour of the constructive metals, 
copper, nickel, iron, and steel. when under the influence 
of stress ; and the experiments have also shown that the 
microscopic influences of stress in the heavy metal plati- 
num are analogous to those which have been observed in 
metals of lower specific gravity. 








EXPLOSION OF A FUEL ECONOMISER. 

A FORMAL investigation has been conducted by the 
Board of Trade with regard to the cause and circumstances 
of the explosion of a feed-water heater, or fuel economiser, 
which occurred on hag gg” Be at Clarence Mill, Staly- 
bridge, and owned by Mr. Robert Byrom. The Commis- 
sioners were Mr. Howard Smith and Mr. Alexander 
Gray. Mr. Gough conducted the case for the Board of 
Trade, Mr. Tip ng barrister, a red for Messrs. J. L. 
Byrom and B. . yrom, and Mr. Janion gion for 
Messrs. E. Green and Son, Limited, of Wakefield, makers 
of the economiser. The explosion, though not attended 
with damage to the surrounding property, resulted in the 
loss of two lives, er 

At the opening of the Court, Mr. Tipping expressed 
the sincere regret of Messrs. Byrom at the unfortunate 
occurrence, and their sympathy with the relatives of the 
deceased. The funeral expenses had been paid by the 
firm, as well as the amount the parties were entitled to 
under the Workmen’s Compensation Act. Mr. Janion, on 
behalf of Messrs. Green, expressed their sympathy. 

Mr. Gough, in laying the facts of the case before the 
Court, said that the economiser, the object‘of which was 
to heat the feed-water before it entered the boilers, of 








ON PLATINUM. 





Fie. 3.—Microscopic effects of compression stress on platinum, 
showing crystalline slip, as seen in section. Magnification, 


200 diameters. Vertical illumination. 


Metal compr 
80 per cent. 


which there were five of the Lancashire type, was made 
by Messrs. Green and Son. . It consisted of 384 cast-iron 
pipes, in three groups, set in brickwork, so arranged that 
the heated gases would pass from the furnaces of the 
boilers through the economiser, or the gases could be shut 
off from the economiser, and would then pass direct to 
the chimney. Messrs. Green issued certain instructions 
to be observed for the proper working of the apparatus. 
One paragraph therein stated that the tubes and boxes 
should be examined internally, and, if necessary, cleaned, 
say, once a year, and this point would form a question 
for the consideration of the Court. Caps or lids were 
fitted to the pipes, so that the internal surfaces of the 
tubes might be examined when required. Arrangements 
were made with Messrs. Green to undertake the annual 
ey ener of the economiser, and for reports on the same 
to be sent to Messrs. Byrom, who promptly carried out 
any recommendations that might be made. It was not 
the duty of the enginemen to make examinations, as that 
matter was in Messrs. Green’s hands. In Aprii, 1900, 
Messrs. Green’s inspector examined the economiser, an 
advised that the group of 128 tubes should be bored, as 
they were more or less choked with scale. For this 
purpose it was necessary to remove the caps from the 
tubes, and the bolts were then examined, and found to 
be in excellent condition. In August, 1901, another 
inspector from Messrs. Green made an examination, 
descri as ‘‘ thorough,” and he then removed six caps 
from the tubes—two at the cold end, two at the centre, 
and two at the hot end. A report of this examination 
was duly sent to Messrs. Byrom, and a little wasting or 
corrosion of the tubes was mentioned, but no repairs were 
recommended. About half-past five o’clock on the even- 
ing of February 10 the mill engines were stopped, and 
the engineman, with the aid of one or two others, made 
a joint on the blow-off of the economiser. About half- 
past two on the morning of February 11 the steam-gauge 
registered 60 Ib., and the night watchman pumped 
some water into one of the boilers. The waste gases 
were passing from the boilers through the economiser, 
and not direct to the chimney, and the feed-water was 
going through the economiser. Atabout 5.45 a.m., when 
the pressure was about 60 lb., the engineman went to the 
fireman and asked him to go with him, as there was a 
leakage at one of the tubes. They accordingly went to 
the economiser house to suppress the leak, and it was 
surmised that as the engineman was screwing up the bolt, 
the metal broke, and an explosion resulted. Steam was 
seen to be coming from the economiser house, and when 
it had cleared away the bodies of the two men were found 
near the door, both having been scalded to death. The 
bolt had been seriously weakened by corrosion, and reduced 
to about half its original strength. The bolt had since 
been examined by an engineer-surveyor to the Board of 
Trade, who was of opinion that it showed evidence of tor- 
sion, proving that at the time of the explosion it was 
being screwed up. Twelve other bolts were found to be 
‘more or less corroded, all these bolts being in the cold end 
of the economiser. 

The following evidence was then taken : 

Mr. J. L. Byrom, part owner of the Clarence Mill, 
said that the economiser was purchased from Messrs. 
Green in 1888, and arrangements were made to have 
their inspectors make periodical examinations. It was 
not insured, but the five boilers at the mill were inspected 
and guaranteed by the Manchester Steam Users’ Associa- 
tion. Reports on the economiser were received from 
Messrs. Green four times a year, and any tions 
made therein were always carried out. Witness could not 
say personally whether instructions were issued to the 
engineman to follow the directions en as to the general 
working of the economiser, and he did not know whether 
it had been cleaned out by any of his servants between 
1888 and 1890. 

By Mr. Tipping: He had seamed with Messrs. Green 
that they should make one internal complete examination 
every twelve months. , 

r. B. F. Byrom, another partner in the firm, gave 
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corroborative evidence. He was not. aware that in any of 
Messrs. Green’s reports there had been a reference to de- 
fective bolts. He gave instructions that anything which 
was recommended must be carried out. There was exten- 
sive boring of the pipes going on in 1900. When the 
economiser was stopped, expenses were considerably in- 
creased, as the cost of coal was very much heavier. 

Mr. G. H. Whitehead, cashier at Clarence Mill, gave 
evidence as to the examinations by Messrs. Green, an 
so far as he knew all necessary repairs were made by them. 
All their recommendations were carried out. 

Thomas Griffiths, assistant engineman, said the econo- 
miser was cleaned out every six weeks. The caps of the 
tubes were only taken off for the pu of examination. 
He had known the engineer to sometimes screw a bolt up 
at night when there was leakage froma tube. After the 
explosion he found the two men lying dead in the econo- 
miser house, and saw that one of the caps had been blown 
from a pipe, and lay five or six inches away. There was 
a spanner alongside, and a piece of pipe nearit. The 
pipe was generally used to lengthen the spanner, so that 
the user could reach across. The deceased engineman was 
a thoroughly competent workman. 

After some of the employés at the mill had given 
evidence, Mr. G. E. Tennant, m ing director at 
Messrs. Green’s works, deposed to the economiser in 

uestion having been examined by their inspector in 
aa st, 1901. This was the first explosion of the kind he 
had known. Since the examination mentioned, twelve 
bolts had been found to be deficient. He thought the 
examination made by their inspector was efficient. He 
had formed an opinion as to the cause of the explosion, 
and thought that the engineman was screwing the bolt up. 
The bolt was ed to about half its original size. 
Even had it been in good condition, it might have been 
screwed off by the engineman; it depended upon the 
force used. They were pre to accept their in- 
spector’s report that his examination was a thorough one. 

y Mr. Tipping: The rule of Messrs. Green was to 
take off only 2 per cent. of the caps for the purpose of 
examination, a the tubes examined in that way were 
taken as an indication of the condition of the others. If 
the inspector had taken off this particular cap, it would 
have been perfectly obvious that the bolt was worn. 
Witness did not know that after the accident twelve 
other bolts had been found to be corroded in the same 
way. The inspector must have missed thirteen bolts 
which most essentially should have been looked at, but he 
might have taken off 300 caps and still have missed the 
one that caused the explosion. 

By Mr. Gough : itness still thought that their pre- 
sent custom of taking off 2 per cent. of the caps was an 
efficient one. 

By Mr. Janion: Of late years a different kind of lid 
altogether had been adopted, and 90 per cent. of the lids 
now made differed from those in use at Clarence Mill. 
Since this explosion, his firm had issued a notice sayin 
that under no circumstances must joints be interfe 
with under pressure. This explosion would, in his opinion, 
never have happened if an attempt had not been made 
to screw up the joint under pressure. Witness’s firm 
had been in existence for 50 years, and had no previous 
record of a similar explosion. The same system of exami- 
nation had been adopted throughout. 

By Mr. Gough: The corrosion of the bolts depended 
very much on the nature of the feed-water. There was 

robably sufficient margin in the bolt to stand the ordinary 

iler pressure. When the explosion occurred, the break- 
ing strain was presumably less than one-half of what it 
was when the bolt was new. 

By Mr. Howard Smith: Their inspectors were most] 
men who had been trained in their works at Wakefeld. 
The engineman might, he thought, be screwing up the 
bolt to stop the leakage. 

Mr. John Parker, “Nt. Inst. M.E., said he had acted as 
engineer with Messrs. Green for 42 years. Their inspectors 
knew as much about economisers as it was possible to 
know. He considered that the taking off of 2 per cent. 
of the caps was an efficient method of examination. It 
was, he thought, quite evident that the bolt in this case 
had been broken by torsion. If an inspector could not 
tell the condition of the bolts by ee or eight caps 
off, he was not fit to be an inspector. No practical man 
would ever have attempted to screw up the bolt under 
pressure. Had the bolt been in condition, he did 
not think the accident would have happened. 

By Mr. Howard Smith: Witness saw no reason why 
they should examine more than 2 per cent. of the pipes. 
He knew it was necessary to do so in the case of water- 
tube boilers, but he did not think it was so mt giao 
with economisers. They had always considered 2 per 
cent. as an efficient check, but in the face of the experience 
of this case they would probably require a more stringent 
examination. Had the engineman seen a leakage, he 
should have turned off the pressure before interfering 
with the cap. 

Wm. Evans, fitter in Messrs. Green’s employ, spoke 
to having bored out 128 tubes, or the whole of one section 
of the economiser, at Clarence Mill in April, 1900. 

Among other witnesses called was Mr. C. E. Stromeyer, 
chief engineer to the Manchester Steam Users’ Associa- 
tion, who said it was the practice of their inspectors to 
have at least five lids per hundred pipes removed annually. 

The Court then adjourned to the following day, when 
Mr. Howard Smith gave judgment, and dealt with the 

uestions submitted for the Board of Trade by Mr. 

ough. He reviewed at some length the evidence given 
as to the construction of the economiser, and the system 
of inspection adopted. The Court found that the explo- 
sion was caused by a defective bolt which held down one 
of the caps, the bolt being wasted by corrosion. If it 
n in good condition, it could not have been ruptured 
with the application of such a strain as was exerted. The 


d | necessary examinations ; but in t 





instructions as to the working and examination of the | 
economiser, iss by Messrs. Green, were, the Court 
considered, properly carried out by Messrs. Byrom and | 
their employés. Messrs. Byrom caused the econo- | 
miser to be periodically examined by a competent person, | 
and took proper measures to secure its being worked 
under safe conditions. They were justified in believing 
that Messrs. Green were ares to carry out the | 
e jes ent of the Court | 
the system of inspection conducted by Messrs. Green was | 
entirely insufficient to ascertain the internal and actual | 
condition of the tubes, caps, and bolts. Mr. Stromeyer 
had told them that he recommended his clients to have 
at least 5 per cent. of the caps removed for inspection. 
he reason why only two caps were taken off in each 
section by Messrs. Green that to take the whole of 
them off would involve perhaps two or three days; 
but as it was vn egg: that all the tubes should 
be sighted annually, the length of that operation 
could not be accep as a proper excuse for not 
performing it. It had been said that these econo- 
misers were not steam boilers, and therefore that it was 
not rere | to examine them so carefully and so often 
as steam boilers. The Court failed to see, however, why 
these economisers should not be classed as steam boilers, 
since in their opinion they were liable to the same, or 
even to greater, pressure than the actual boilers were. 
With such an examination as been conducted, the 
whole of the tubes might have been affected as this one 
was, and the explosion might have been even more serious 
than was thecase. The examination of 2 per cent. of the 
tubes was not sufficient to insure safe working, and every 
tube should be looked at once a year at least. essrs. 
Byrom were not to blame in any way, for they seemed to 
have taken all necessary steps to insure that the econo- 
miser was worked safely and efficiently. It was admitted 
that if the bolt had not been wasted by corrosion to about 
half its original thickness, it would have withstood the 
strain put upon it by the d engineman ; that its 
wasted condition was the direct cause of the explosion 
and loss of life, and that such wasting would have been 
discovered if all the lids had been removed at the time 
when the economiser was as. The explosion was 
caused by the neglect of Mr. George Prince, Messrs. 
Green’s inspector, and, in so finding, the Court did not 
blame himas an employé of that firm, because he made the 
examination in the manner he had been taught, and as 
approved by Messrs. Green. If he had removed all the 
caps in August, 1901, as he ought to have done, he would 
have detected this bolt, and the others which were cor- 
roded, and as a result this explosion would never have 
occurred. The economiser was twelve years old, and 
during that time some of the tubes had never been ex- 
amined at all. The economiser should have been treated 
as a boiler, and inspected thoroughly at least once a year. 
Messrs. Green did not seem to with the opinion 
which the Court expressed some time ago in the case of 
an explosion which occurred at. Bridgwater mill, Black- 
burn, to the effect that economisers required more atten- 
tion. In the judgment of the Court, the system of ex- 
amination adopted by Messrs. Green was inefficient ; it 
amounted to negligence; and that being so, they must, 
with spat, find them to blame for the explosion. 

On this finding of the Court, Mr. Gough asked that 
Messrs. Green should be ordered to pay a portion of the 
costs of the investigation. The total costs amounted to 
about 150/. 

Mr. Howard Smith ordered that Messrs. Green should 
pay the solicitor of the Board of Trade the sum of 75/. 
The investigation then concluded. 


| 








Tue New St. Lawrence Bripee.—A cantilever bridge 
now being erected across the St. Lawrence at Montreal 
will have a length of 1800 ft. for the central span. The two 
shore _spans be each 500 ft. in length. The bridge 
will be 624 ft. wide and will carry two steam railway oases 
in the centre and a single electric railway track and high- 
way on either side. From the top of the caisson to the 
coping the piers will be 57 ft. high, and the highest point 
of the superstructure above the coping will be 340, ft. 
The piers are to be of granite backed with concrete. 





_ Inpran Rattways.—The financial position of railways 
in British India would appear, upon the whole, to be im- 
proving. In 1900; a balance of 87,5007. remained in favour 
of the Anglo-Indian Government, after full provision had 
been made for all State guarantees and charges. In 1901 
the ype opens | net ance had grown to 1,150,000/. 
Not only, accordingly, have Indian railways 

involve any charges against the Anglo-Indian treasury, 
but they are also beginning to render direct financial 
assistance to the Anglo-Indian Government. Of course, 
the indirect advantages which they confer upon British 
India are also very great. 





Beteian Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of July was 30, 
while the number of furnaces out of blast at the same date 
was 9. Atthe commencement of July, 1901, the cor- 
responding position of the furnaces was: In blast, 20; 
out of blast, 21. There has accordingly been a great im- 
provement in the position of affairs during the past twelve 
months. The total of 30 representing the furnaces in blast 
at the commencement of July this year was made up 
as follows: Charleroi group, 10 ; Liége group, 14 ; Luxem- 
bourg, 6. The output of pig in Belgium in June was 
90,993 tons, as compared with 57,350 tons in June, 1901. 


had | The aggregate output for the first six months of this year 


was 467,743 tons, as com with 397,745 tons in the 





corresponding period of 1901. 


FERGUSSON’S SYSTEM OF SURVEYING. 
Fergusson’s Surveying Circle and Percentage Unit oy 
Angular Measuremert.* 

By Joun C. Ferausson, M. Inst. C.E. 


A FEw years ago the author had to make a rapid survey 
with levels of many miles in a very mountainous part of 
Cariboo, in British Columbia, for the purpose of an 
hydraulic venture on a large scale. He used a special 
transit theodolite with stadia wires, and he had tables for 
the reduction of the reading of the rod for inclined sights ; 
but in spite of the tables, he could not reduce the instru- 
mental work the same night in camp, and if he remained 
in camp the next day the whole party was delayed. There 
was no chance of going over the pope a second time, as 
it was the end of the season, and the snow was expected 
to fall every day. As the water had to be yay about 
twelve miles, there was no margin for error in the levels. 

From that time the author spent all his spare time and 
used every effort to discover an easier method of readin 
and measuring angles. He was aware that Descartes am | 
others had attempted the solution of a centesimal division 
of the circle: that they had worked with the quadrant ; 
also that they had divided the quadrant into one hundred 
equal spaces, called grades. system, although it had 
some practical advantages, still required a new set of 
mathematical tables as complicated as the old ones used 
with the degree—the common unit of angular measure- 
ment. But all these tables merely express a complicated 
and ever-changing ratio between the functions of an angle 
and its radius only. These tables were computed Sy 
mathematicians to work with the empirical subdivisions 
of the circle into 360 deg. or 400 grades. 

Now surveyors and engineers have to define the position 
of objects with regard to other objects and lines, and they 
have to measure distances and compute the sides and 
areas of various figures, but they do not want to calculate 
the ratios between the different functions of the angle. 
Therefore, the ¢ desideratum of surveyors and others 
who applied trigonometry to practical measurement, was 
to discover a centesimal division of the circle, or of a 
sector of it, that would give a ay percentage ratio 
between two sides of a right angle. For any triangle can 
be converted into two right-angled triangles by droppin 
a perpendicular on to its base, and then it may be 
as two en triangles. 

Descartes and all the great mathematicians foresaw that 
the discovery of such a —— unit of angular mea- 
surement would immediately revolutionise and simplify to 
such an extent the science of practical trigonometry as 
applied to surveying, measuring, and laying of angles, that 
anyone would be able to solve difficult problems in geo- 
metry, surveying, and telemetry without the aid of mathe- 
matical tables. Such a percentage unit would effec- 
tually do away, in practice, with the abstruse method of 
dealing with ‘‘the functions of the angle” through their 
complicated ratio with the radius, and their still more 
ae ratio of the sides of a triangle. 

The author felt assured that the hope of finding this 
percentage unit could only be discovered along new and 
untravelled lines, and would necessitate the absolute 
abandonment of the old method of subdividing the circle. 
The new unit of angular measurement must be one that 
would subtend a percentage of the radius, and which would 
express the departure angles of divergent lines as a per- 
centage of the —_— ——e line — —— oo — 
gent lines parted. In this way the perpendicular of a 
Sebt-engiel telanilé would always be that percentage of 
the base line expressed by the number of the percentage 
unit of angular measurement contained in the angle oppo- 
site it. 

Groping along these lines, at first entirely in the dark, 
the author sud many grasped the fact that the tangent of 
an octant was equal to the radius. Then, by dividing this 

ticular tangent into 100 equal spaces, ad drawing lines 
rom these spaces through the octant arc to the centre of 
the circle, each of the 100 octant divisions subtended 
exactly ;4, of this tangent and ;4, of theradius. Here at 
once was a calibration Siving a centesimal ratio between 
an outer or tangential function and the radius. This 
calibration could be carried through 45 deg. and must 
terminate at the end of the octant ; but all the octants 
might be treated as whole numbers, and the centesimal 
divisions might be carried from each quadrantal line, 
through the adjacent octants in opposite directions, and 
thus imscri round the entire circle. In this way the 
solution of the centesimal division of the circle was solved 
by the centesimal divisions of the octant. 

Any angle could now be described in this manner—as 4 
percentage of departure—in a oe direction either on 
- side or the a of one of the rae page lines ; ne 
this percentage of departure was simply a percentage 0 
the length of the radius. All angles would be measured 
from one of the quadrantal lines from which the calibra- 
tion starts, and the divisions would be numbered from 1 to 


100 (C). 

The author has named the quadrantal lines quadrantal 
base lines, because every angle must be measured from one 
of these lines. They are in reality the zero of the circle. 
To illustrate the use and advantages of this system, take 
the following example : : : 

Set the quadrantal base lines facing the cardinal points 
of the compass, and let the indicator of the circle mark 
an object as north 12 divisions east. This course may be 
expressed in the terms north 13 per cent. east, for it 
evidently diverges east from north at the rate of 12 ft. 
east for every 100 ft. north. Now, if you tell a man to 
step 100 paces towards a certain object, and then step 12 
paces to the right, he would immediately understand 


_* Paper read before the Incorporated Association of 
Municipal and County Engineers, at a meeting held at 
Wolverhampton, June 14, 1902. 
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your instructions and can easily carry them out ; but if 
you told him to go 12 degrees a 
object, he would not know how far to the right to go. 

In the first instruction you used the author’s percentage 
unit of angular measurement, which so clearly express 
and defined the exact direction of the course, that a child 
might follow it. : 

In the second instruction you used the old method with 
the degree as the unit of angular measurement ; but the 
actual value of the degree as a measure of departure from 
a fixed point is indefinite, and can only be exp by 

mathematical formule, which give the value of a function 
of the angle, such as the sine or the tangent. No one 
can mentally convert circular measurements expressed in 
degrees into lineal measurements that alone will clearly 

express the amount of wig, encar of a course from a 

fixed object or a meridian. Here at once the advantage 
_ of the author’s percentage unit of angular measurement 


Fég.1. 


—Fangferit Line —€ 


/ 
ke 
Jy 
i} 
if 
/ 
/ 
i} 
ty 
a] 
fy 
fy 
ti 
Vi 
if 
i} 
Mf 
fi 
i 


" 
i Space on Ian (de)-100 
1 ‘N°of divisions sublende? 





by 


at 










, Base Line 








(F425 A) 
C 7-42! D 
Tan gent oliset 
| 
! ‘ 
i aw Fig.3. 
1 
yi 
eI 
I 
1 
I 
' 7:42H00 = 247-33 
2 
I 
' 
A 
b ett as 
B —_——— 
POF in425.8) 
becomes apparent. Another most valuable advantage in 
the author's circle is that it is a telemeter circle. 


Again, by dividing half of a circle into degrees and the 


other half into octants and the author’s sehen units, | 
egrees, minutes | 


5. may be measured and read in 
and seconds on one half and in the author’s percentage 


units on the other. 
The author has published a little book entitled ‘‘ Fer- 


gusson’s Surveying Circle and Percentage Tables,” which 
illustrates, by & number of simple rules, examples and 


diagrams, the method of solving many problems in sur- 
and setting 


The 
per will only permit a few rules and ex- 


veying, range-finding, levelling by ang 
out curves of any radius, by simple arithmetic. 
limits of this 
amples to further illustrate the subject. 


Example I.—When the Space, subtended by any Single 
Division of the Octant, on an Off-Set laid off at right 
Angles to the Quadrantal Base Line can be Measured, or | 
Read directly through a Telescope, then, this space Multi- | 
plied by 100 gives the Distance of that Off-Set along the | 

| 


Base Line or Radius from the Angular Point. 


In Fig. 1 A B represents the quadrantal base | 
Let the space d e¢ 
measure 1 foot on the tangent offset B C, and subtend 1 
division at the angle A. Then the distance A B will 


line and B C a tangent offset. 


Measure 100 ft. 


As each division of the octant covers equal spaces on | 
tangent offset, three divisions at the angle A would | 1900 and divide by 8, as 


* | the base line. 
way a mean reading of both the tangent offset | ber > 


the 
cover 3 ft. on the tangent offset BC, and ~ ae ~ =] 
Tn this f 
and the instrument is obtained. Hence the formula : 


: space on tan x 100 a . 
number of divisions subtended _ — 








Object C. 


Let the space covered anywhere along the tangent 





offset B C by three divisions of the octant-equal 6.87 ft., 


to the right of the same | then 6.87. : Se 299 ; the northing of the course A B. 


The easting of the course A C is the distance BC = 
ressed | 49.80 per cent. of the distance A B ; and 40.80 per cent. 
of 229 ft. = 93.63 ft. sila 
But northing is latitude, and easting is departure ; so 
we have: : 
The direction of C = north 40.80 per cent. east. 
The latitude of C = 229 ft. north. 
The departure of C = 93.63 ft. east. 
This method does omer with the necessity of traverse 
tables for determining t 
course. 
Note.—Should a space on a tangent off-set be subtended 


by a decimal portion of a division on the ostant arc (thus 
2.48 ft. by decimal 8 of a division), simply multiply by 





Set up the instrument over station (Fig. 3), with 
the instrument plates clamped at the quadrantal base 


Example II.—Should the Quadrantal Lines of the Circle | lines. : 
be Set Facing the Cardinal Points of the Compass, as| Sight C.—Now the line of sight A C is directly along 
m F ig. 2, and the Object C lie North 40.80 per | the quadrantal base line of the instrument; so 
cent. East, find the Latitude and Departure of the |space covered on a tangent offset or rod C D by one 

}or any number of divisions; say three divisions cover 
| 7.42 ft., then 4 (7.42 x 1€0) = 247.33, the distance along 


throu 


e latitude and departure of a 
sco 











QUADRANTAL BASE Line" 





Norr.—With a small com 
levelling rod, there is no di 
and west, or holding it at right — to the line of sight 


or 400 ft. can be got as easily by the verti 
a rod held vertically, as explained in the following 
example. 
Example IV.—With the Vertical Circle (see Fig. 6), 
to get the Distance and Difference of Levels between Two 
ae Let f and g be Two Station Pegs. 
t up 
plates and the telescope; then the indicator 
the circle at B B, and the line of sight through the tele- 





= quadrantal line, which is the distance over the course 


and vanes attached to 
ulty in pointing a rod east 


istances up to 300 ft. 


Direct 
circle from 


gh the instrument. 


an instrument over f (Fig. 4); level the 
will mark 


along the line B B is the quadrantal base-line, 


and is parallel with the horizon. Let the height of the 
instrument above peg f (Fig. 4) be 2.75 ft. 


CIRCLE IN AZIMUTH. 


This shows Fergusson's Patent Sur; 
veying Circle attached as a Verti- 
cal Circle to a surveying instrument 
provided with a telescope. Whenthe 
instrument and telescope are levelled, 
the line of sight through the telescope 
is the horizontal “ Base-line” B.B. 
Vertical angles can be read from the 


s 
inclination, and the circle becumes a 
most simpie telemeter. Horizontal 
distances are immediately obtained. 
No correction for inclined sights are 
required as in stadia work, 
Levels are worked out tn the field no 
matter how broken the grownd is. 


- = 310 ft., the length along 


mple III.—To Find the Direct Distance of an Object 
‘rom a Station A, with the Azimuth Circle (see 


Fig. 5), eed thus : 


the 








Clamp the telescope at an even number of divisions, 


and read the rod near the bottom; then unclamp the 


telescope and elevate it through three divisions of the 

octant, and again read the Say the — covered 

on the rod by these three divisions, through which the 

telescope has been raised, is 9 ft. on the rod; then by 
the formula : 

space on tan x 100 
number of divisions subtended 
., 9 ft. x 100 _ 300 ft. 


= radius or distance 





. 3 
The true horizontal distance between the station pegs 
fand g. 
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Now sight the telescope exactly on the figures 2.75 ft. 
on the rod, which is the height of instrument, and read 
the octant angle. Say it reads 3.25, this is the _ 
line between the tops of the pegs f andg. The differ- 
ence in level between pegs f and g is 3.25 per cent. of 
300 ft. = 9.75 ft. 

Notes. 


1. The author’s surveying circles can be fitted to old 
instruments, as well as to new ones, in place of the old 
circles divided only in d ; and where this is done 
any surveying instrument is at once converted into a tele- 
meter or range-finder. ‘ 

. No correction is required for the reading of the rod 
through inclined sights, as in stadia measurements. 

3. Any angles read in the author’s percentage unit of 
angular measurement can be plotted by laying off a rect- 
angular off-set with any scale of equal parts, without 
either a protractor or traverse tables. 

4. The system of reading the tangent space on any rod, 


chain, or measure, through several divisions of the octant | T}, 


arc, 18 very accurate. 





per various questions were 
ergusson gave the following 
additional information : 


He said that his percentage circle could be applied to 
old instruments, as the old circles, divided on silver, could 
be removed, and new circles divided according to his 
method, which would read angles both in degrees and 
his percentage unit, could be inserted in their place. 
When this was done, any surveying instrument was 
immediately converted into a simple telemeter instru- 
ment. These circles were made by Messrs. T. Cooke and 
Sons, of 8, Victoria-street, London, whose factory was at 


After the reading of the 
asked, and, in reply, Mr. 


ork. 

With regard to the accuracy, that the agg to 
divisions could be read, in comparison with the degrees 
which were read by a vernier, he would point out that 
the tangent screws attached to both his vertical and 
azimuth circles carried a scale, divided and numbered, 
from 0 to 100. One complete revolution of this micro- 
meter screw passed the instrument exactly from division 
0 to 1, and, without perceptible error, between all the 
divisions up to division 6. Referring to his pee 
tables, it was found that .01 or ;45 of a revolution of the 
tangent-screw registered about 20 seconds, and that was 
as ey as a 5-in. instrument, such as he was showing, could 
be expected to read. 

The micrometer screw was not a new method of reading 
small measurements of space, but it was one of the most 
accurate means we of reading minute distances ; 
it was more accurate than the vernier, and could be more 
quickly and accurately read ; therefore he had adopted it. 

Although fractions of his percentage units could not 
be read with the vernier, because the divisions were un- 
equal—a minute fraction could be read by his micrometer 
tangent screw, as he had already explained. 

He had stated that the micrometer registered hundredths 
of a percentage unit without appreciable error, between 
No. 0 and No. 6 above those numbers the micrometer 
registered less than a complete revolution of 100 on the 
scale, but the number of hundredths of the scale, con- 
tained between the higher numbers of the octant, could be 
obtained by manipulation—thus : Supposing it was neces- 
sary to record a fraction of a division between the 
divisions Nos. 49 and 50. 

In passing the index of the tangent screw between divi- 
sions 49 and 50 it was found that there were only 80 
numbers on the scale recorded. Now if the sights read 49 
and 20 on the micrometer scale, these 20 numbers were 38, 
so the accurate reading of the sight would be 2§, or 
} or 49.25 per cent. In reading inclined sights he would 
state that when the instrument and_ telescope were 
levelled, the base-line was the line of sight through the 
telescope. When reading the levelling-rod, it should be 
remembered that the rod only formed a small portion of 
the tangent, which was an imaginary vertical line, that 
started from the base-line and extended upwards through 
one octant, or 45 deg. The rod was merely made use of 
for reading a small space on the tangent. There was no 
correction needed for the rod in inclined sights as was 
required when stadia measurements were taken, with a 
circle divided into degrees; as every percentage of the 
octant covered equal spaces on the tangent, it was evi- 
dent that if the engineer was not satisfied with the reading 
of the rod through only one whole division of the octant, 
he could read the space subtended by three, four, or five 
divisions and a Se space so covered by 100, and 
divided by the number of divisions subtended. This 
method gave very accurate results, for it gave a mean 
reading of both the rod and the instrument. In 
practice he had found that this was a more accurate 
method of reading distance than by stadia wires. The 
percentage unit did away with that great bugbear of 
surveyors—the traverse ts bles. 

The instrument was in itself a complete traverse table 
machine. The percentage units recorded the length of the 
departure of the diverging line from the base line, and this 
departure was always that percentage of the base line ex- 
pressed by the number of the percen unit at the angular 
point. An angle of 12 per cent. could be laid out with 
any scale of equal parts by laying down 100 and 
making an offset at the end of those 100 parts of 12 parts ; 
if a piece were broken off the scale, and it did not contain 
100 parts, then one could mark off 50 parts and an offset 
of six There was not any difficulty in laying out a 
tangent line at —_ angles to the course. 

e degree accuracy that could be attained in 
taking measurements depended upon the instruments and 
methods emplo __A distance could be measured with 
a steel chain ; but if greater accuracy were desirable, it 


LAUNCHES AND TRIAL TRIPS. 


The Spartiate, cruiser, which was laid down at Pem- 
broke more than five years , and was engined by 
Messrs. Maudslay, Sons, and Field, completed her 
steam trials at Portsmouth on Monday, the 14th inst. 
These trials have been spread over a long period, owing, 
first, to sand finding its way into the condensers ; secondly, 
to the fusing of the white metal of the bearings ; and, 
thirdly, to the extensive water leakage in the condensers, 


condenser tubes. Several months elapsed between succes- 
sive breakdowns, but at last the trials have been com- 
pletely successful. When the Spartiate left Portsmouth 
on Friday morning, the 11th inst., she drew 24 ft. 7 in. 
forward and 26 ft. 10 in. aft; some time was spent in 
swinging for the adjustment of com and early in 
the afternoon she started on her 30 hours’ trial at four- 
fifths her power. She had 258 Ib. of steam in her boilers, 
and the vacuum was 27.21n. starboard, and 26.8 in. port. 
ere was no air pressure, and with 14,000 indicated 
horse-power the revolutions were 111.06 starboard, and 
110.94 port. The speed by agg log was 19.8 knots, and 
the coal consumption 1.66 1b. per unit of power per hour. 
She anchored at Spithead at 9 o’clock on Saturday night, 
the 12th inst., after concluding this trial, and left again at 
11 o’clock on Sunday night. She had worked up to full 
wer two hours later, and then started on her eight 
ours’ final trial. She then drew 24 ft. 4 in. forward and 
26 ft. 5 in. aft, and the steam in her boilers was 260 lb., 
the vacuum being 26 in. There was a mean air pressure 
of .17 in., and with 18,658 indicated horse-power the 
revolutions were 120.5 starboard, and 119.7 port, which 
= the ship a speed, as measured by “eo log, of 21 
nots. The coal consumption was 1.65 Ib., and the total 
make-up feed-water required was 25 tons. The Spartiate 
is the last of her class to complete her steam trials. 


The new war sloop Odin completed, on Monday, the 
14th inst., in the North Sea, her official steam trials, 
which were very satisfactory. This vessel, built at Sheer- 
ness Dockyard, is of a type of which many are required to 

lice the distant isles of the Empire. With 185 ft. of 
ength and 33 ft. of beam, they displace 1070 tons at their 
normal draught of 11 ft.3in. Under ordinary circum- 
stances their great spread of canvas enables them to sail 
from point to point ; but when baffled by contrary breezes 
or calms, the vessels resort to steam. They have twin sets 
of triple-expansion engines, and although the total power 
is but 1400 indicated horse-power, there are difficulties of 
design, since only 160 tons are allowed for boilers and en- 
gines and all auxiliaries. The Odin’s machinery has been 
supplied by the Wallsend Slipway and Engineering Com- 
pany, and Mr. Andrew Laing, their general manager, was 
present at the trials. On the full-power run the steam 
pressure was maintained at 216 lb. in the four Babcock 
and Wilcox boilers, and the starboard engine, making 199 
revolutions, indicated 709 horse-power, while the port set 
gave 711 indicated horse-power for 200 revolutions. The 
collective power was thus 1420 indicated horse-power. 
The coal consumption was 1.54 lb. per horse-power per 
hour, while the speed of the ship proved to be 134 knots. 
On the 30 hours’ trial at three-fourths power the coal con- 
— worked out at 1.5 lb. per horse-power per hour, 
while the power was 1026 indicated horse-power for 174 
revolutions. The starboard engine indicated 516 horse- 

wer and the port engine 510 horse-power. At the 
5 hours’ trial at one-fifth of the full power rate, at which 
the most of the ship’s steam cruising will be done, the 
full consumption was 1.52 lb. per horse-power per hour, 
the engines running at 122 revolutions, indicating 308 
horse-power. On this trial the steam pressure was 208 Ib. 
The trials throughout proved most favourable. 








On Monday, the 14th inst., the steam yacht Vanessa, in 
cruising condition, with bunkers full and all stores on 
board, left Cowes for the measured mile in Stokes Bay, with 
owner on board. A series of p ive speed trials were 
made on the measured mile. @ mean top speed ob- 
tained was 11.5 knots with 127} revolutions, the engines 
indicating 472 horse-power. The yacht will keep a sea- 
going speed of 11 knots with ease, which was considered 
entirely ne The vessel has been built and 
engined Hd Messrs. Day, Summers, and Co., Limited, for 
Mr. Bowlby, of Gilston Park, Harlow, and is 135 ft. 4 in. 
long on water-line by 19 ft. Gin. beam by 13 ft. deep. 
Total displacement on trial, 325 tons, including 60 tons of 
coal. The engines are of the three-cylinder triple-expan- 
sion open-fronted type, and work at 160 Ib. pressure, the 
cylinder diameters being 13 in., 204 in., and 33 in., with a 
uniform stroke of 24in. Steam is supplied by one large mild- 
steel boiler, having three Morison suspension furnaces. 


On Wednesday, the 16th inst., the steel screw steamer 
Snel, built by Messrs. Bonn and Mees, of Rotterdam, 
and engined at the Central Marine Engine Works of 
Messrs. Wm. Gray and Co., Limited, West Hartlepool, 
was taken to sea for her trial trip. The vessel has n 
built to Lloyd’s classification and Dutch Government 
rules. Her gf dimensions are: Length over all, 
235 ft.; th, ft.; depth, 18 ft.; and her gross re- 
gistered tonnage is 1300 tons. The engines are of the 
triple-expansion type, having cylinders 19 in., 304 in., and 
51 in. in diameter by 36 in. stroke, and they are supplied 
with steam by one owe steel boiler working at a pres- 
sure of 160 Ib. uare inch. The owners of the s.s. 
Snel are the Rasen treederij ‘‘ Baltic,” Amsterdam. 
The average speed registered was 10} knots. 


On Thursday, the 17th inst., Messrs. J. Samuel White 
and Co., Limi East Cowes, launched the steel stern- 
wheel steamer Valiant, of the following dimensions : 145 ft. 





would be better to use a steel tape marked into yt}, ft. 





long by 28 ft. broad. The vessel, which is intended for 


leading to the condemnation of the whole of the 12,000 | 











service on the shallow waters of the Niger, has been built 
to the order of the Crown Agents for the Colonies, under 
the superintendence of Sir E. J. K.C.B., MP. Her 
draught when fully loaded with 40 tons is only 24 in., and 
a high rate of speed is anticipated in this condition. She 
is in a respects similar to the stern-wheeler Sarota, 
built by the same firm for the Crown Agents this year ; 
the hull is ex onally strongly constructed, with 
numerous longitu and transverse watertight bulk- 
heads ; the decks, of which there are three, being of 
selected teakwood. equipment of the vessel includes 
steam steering gear, electrical installations (both lightin 
and ventilating), and steam windlass. e interna 
arrangements consist of commodious saloons placed on 
the upper deck, and state cabins, baths, &c., for the 
accommodation of military officers, &c., while the main 
deck is utilised for the transport of troops. The Valiant’s 
machinery, by the same builders, consists of triple-expan- 
sion engines, the boilers being of the well-known White- 
Forster type. It may be added that these vessels proceed 
to the — river without pt. bd re-erected abroad, 
as is usually the case with this class of vessel, the neces- 
sary arrangements for the oversea voyage being easily 
worked into hulls of this strength. 


The s.s. Madawaska, a cargo and cattle steamer, was 
launched on Saturday, the 19th inst., by Messrs. Joseph 
Thompson and Sons, Limited, Sunderland. e 
vessel has been constructed to the order of Messrs. T, 
Hogan and Sons, of New York and Bristol, for the North 
Atlantic Steamship Company, Limited, and she will be 
run in the Trans-Atlantic and Continental trade. This is 
the tenth vessel Messrs. Thompson have built to the 
order of these owners. The principal dimensions are: 
Length between Fraps 373 ft.; breadth, ex- 
treme, 51 ft.; and depth, moulded, 28 ft. 5in. The pro- 
slling machinery has been constructed by Messrs. 
ckinson and Sons, Limited, of Sunderland. 


On Monday, the 21st inst., the s.s. Prins Valdemar, 
built by the Flensburger Schiffsbau Gesellschaft, Flens- 
burg, for the Det Ostsiatiske mona, left the builder’s 
yard for her official trial trip. This passed off most 
satisfactorily, and was of special interest, as oil fuel was 
used with great success instead of coal. A speed of 13} 
knots was attained. The length of the Prins Valdemar 
over all is 405 ft.; breadth extreme, 49 ft. 2 in.; and 
depth, 29 ft. 64 in. 


On Tuesday, the 22nd inst., the 31-knot torpedo-boat 
destroyer Mode, built to the order of the Royal Swedish 
Government, was successfully launched from Messrs. 
Yarrow’s Works at Poplar, in the presence of His Excel- 
lency the Swedish Minister and others. 


Messrs. John I. Thornycroft and Co., Limited, Chis- 
wick, launched from their works on Tuesday, the 22nd 
inst., a first-class ‘torpedo-boat which will be known as 
No. 109. At the latter end of last year the firm received 
an order for five vessels closely resembling the four built 
by them in 1901, and No. 109 is the-first of them to leave 
the ways. The length is 166 ft., breadth 17 ft. 3 in, 
speed 25 knots, carrying a load of 42 tons. The engines 
are to be four-cylinder triple-compound, and the boilers 
are of the Thornycroft-Schulz type. 
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On Tuesday, the 22nd inst., Messrs. William Gray 
and Co., Limited, launched the steel screw steamer 
Pectan, the ninth which they have built for the bulk 

troleum trade for the Shell Transport and Tradin 

mpany, Limited, London (Messrs. M. Samuel an 
Co., managers). The Pectan is the largest bulk oil 
steamer afloat. She will take Lloyd’s highest class, and 
her dimensions are: Length over all, ft.; breadth, 
extreme, 55 ft.; depth, ft. 10 in.; with full poop, 
bridge, and forecastle. The engine and boiler-rooms are 
in the after part of the vessel, and underneath them there 
is a double bottom for water-ballast. The forward and 
after peaks and deep tank in the forehold are also fitted 
for water-ballast for trimming purposes. Forward of 
the boiler - room there are thirteen strong transverse 
bulkheads, and also a very strong fore - and - aft bulk- 
head from the keel to the main deck. The bunkers 
are arranged as tanks for oil fuel, and, in addition, 
there are eighteen separate oil tanks. These are separated 
from the boiler-room and bunkers aft, and from the cargo 
hold forward by cofferdams carried to the upper deck in 
each case, and capable of being filled with water or ordi- 
nary cargo when required. There is also a midship coffer- 
dam fitted. Expansion trunks are carried = from each 
oil compartment, to allow the oil to rise and fall with vary- 
ing temperatures. These trunks, in conjunction with 
large hatchways, will be used for loading general cargo. 
Two powerful pumps are fitted in the pump-room amic- 
ships for disc g the oil cargo. They will also 
pump water from the sea to fill the oil tanks when re- 
[oes for water ballast. When the oil cango has been 
ischarged, the tanks will be cleansed and adapted to 


re- 
ceive general cargo by s means provided. A powerful 
fan will be fitted, capable ef exhausting the air from each 


tank in 10 minutes, in order to thoroughly ventilate the 


compartment when filled with general the exhaust 
air being delivered a good way above deck. The vessel will 
be fitted with triple-expansion engines manufactured by 


the Central Marine Engine Works of Messrs. William Gray 
and Co., Limited. The c¥lioders will be 29} in., 48 in., 
and 78 in. in diameter respectively and of 54 in. stroke. 
The furnaces of the boilers are adapted to the use of either 
coal or liquid fuel, the oil fuel installation being on = 
Flannery-Boyd patent system, fitted with Keles an 
Rusden’s patent cack: ne vessel and ery — 
been built under the superintendence of Messrs. Flan- 
nery, Baggalay, and Johnson, of London, 
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** ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComprteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators gl om in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


1791. G. W. Shailer and A. Burges, Palmerstone 
North, N.Z. Hoes. [2 Figs.) January 22, 1902.—The hoe- 
blade according to this invention is shaped as shown in the draw- 
ings, and, it is stated, is self-sharpening in use; it is made as a 





corrugated blade, with the edge ground off at a bevel. Fig. 1 
represents the blade for a hand-hoe that may be used, it is stated, 
even for cutting through small shrubs, and Fig. 2 the blade for 
a horse-hoe. (Accepted June 11, 1902.) . 


ELECTRICAL APPARATUS. 


Cc. Wust-Kunz, Seebach, Switzerland. 
rnating-Current Motors. [1 Fig.| June 28, 1901.— 
This invention provides a number of motors of a certain kind in 
one casing, the motors being organised to work efficiently at dif- 
ferent speeds if using currents of like periodicity. The rotors of 
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all the motors are on one shaft. Three collecting rings may suffice 
for connection to the three rotors. The motors may work in 
parallel, the phase of one, some, or all of them being thereby 
considerably displaced, and with large conversion of energy 
{Accepted June 11, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,759. A.M. Clark, London. (J. E. Goldschmidt, Frank- 
Jort-on-the-Main, Germany.) Gas-Making. July 19, 1901.— 
This invention relates to that process of illuminating-gas dilu- 
tion in which the diluting gas is passed through the retort 
during distillation of coal therein in order that decomposition of 
the enriching distillates may be minimised. According to this 
invention, addition of the diluting gas (limited in the claims to 
water-gas) is so regulated that the quantity admitted to the retort 
at any time is just and no more than sufficient to minimise decom- 
position of the enriching distillates at that time being liberated. 
Water-gas is admitted shortly after commencing distillation, and 
its quantity is decreased with decrease in the amount of heavy 
hydrocarbon evolved. (Accepted June 11, 1902.) 


8581. A. J. Dudgeon, London. (H. Savage and the John 
‘Cockerill Company, aing, Belgium.) Single-Acting Gas 
& es. [4 Figs.] April 12, 1902—This invention relates to 
single-acting gas engines in which the piston is of the trunk kind 
and fulfils both the functions of piston and crosshead, and 
especially to such engines of the horizontal kind ; and according 
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thereto in order to relieve the piston of weight and side strain 
when a the piston proper is suspended by an extension 
sliding in guides and by a pivoted and adjustable connection, to a 
detached part serving as a crosshead and sliding in the cylinder 
with the piston. The piston may be suspended on both sides ; the 
crosshead may be pivotally connected to the piston by means of 





a forked part ; and the joint for the crosshead may comprise two 
half-bearings, adjustable as to height in order that the piston may 
be accurately recentred should the crosshead or cylinder become 
worn. (Accepted June 11, 1902.) 


13,926. W. J. Crossley, Manchester, and J. Atkin- 
son, le. as Engines. [6 Figs.) July 9, 1901.— 
This invention relates to two-stroke cycle gas engines of the kind in 
which gaseous mixture is compressed within the working cylinder, 
into which it is forced, ejecting combustion products at the end of 
the working stroke ; and in order that gas may not be lost, and that 
air may to some extent follow out the combustion products, for 
scavenging purposes, without carrying gas to waste, two pumps 
are used for forcing the combustible materials into the working 
cylinder, one for the gas and one for the air, and the gas pump is 
arranged to deliver its charge into the middle of the charge from 
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the air pump. By this means gas is supplied to the working 
cylinder content in such a position that it is not forced into the 
scavenging portion of the air charge accompanying it, nor can any 
remain in the entrance ports or passages to mingle and be lost 
with the advance or scavenging portion of the air charge next 
following. In an engine described provision is made for governin 
by diminution and cut-off of gas supply, with or without a reduc 
air charge, when the gas charge is reduced; and the engine is 
designed in such a way that the charge compressed may be more 
or less than sufficient to fill the working cylinder at atmospheric 
pressure. (Accepted June 11, 1902.) 


GUNS AND EXPLOSIVES. 


15,364. C. Holmstrom, G. A. Kohler, and A. E. 
Mascall, Glasgow. oe Mechanism. [14 Figs.) 
July 29, 1901.—This invention relates to the firing mechanism of 
ordnance, and comprises safety devices for preventing premature 
discharge of the gun. The firing mechanism is adapted for either 
electric or percussion firing, and is so arranged that the gua 























cannot be fired until the breech is locked. In one apparatus there 
| is a swinging lock connected with the carrier, and adap’ to be 
| swung about a pivot by the angular movement of the block, and 
| there is a safety bolt actuated by the movement of the hand-lever 
for retracting the firing-pin within the lock, and retaining it in 
that position until the breech is properly closed. A sear pivoted 
to a lever may be used, so arranged that the pulling of the 


lever causes the sear to cock the firing-pin, and at the end of its 
movement to release it. A spring-controlled pin or bolt may nor- 
mally en with the cam groove in the breech-block, and be 
capable of being withdrawn from the groove to enable the lock to 
be independently actuated, and a safety-bolt which operates to 
retract the firing-pin as the spring-controlled pin is withdrawn 
from the cam groove in the block may be combined therewith. 
Contributory devices are described. (Accepted June 11, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,960. J. W. Cross, Swindon. earing and 
Pun es. (5 Figs.) July 23, 1901.—This inven- 
tion relates to machines used for such work as shearing off bolt- 
heads, and in which the cutters or punch and die are fixed at the 
ends of fulcrumed levers, so that when moving towards each other, 
to shear or punch an article, they have a radial movement. This 
radial movement has been found to cause breakage of the cutters 
































when cutting off rivet-heads or the like close to the plate, and the 
radial movement also, it is stated, makes the machine useless for 
punching plates. According to this invention these defects are 
romediod by guiding the cutters or punch and die so that they ad- 
vance towards each other in a parallel direction, one advantage of 
this parallel motion of the cutters being that when shearing off 
= they are cut off close to the plate. (Accepted Jwne 11, 
1902. 

5041. W. Myatt, Lo: Hall, Stafford. Hand- 
Saws. [2 Figs.) February 28, 1902.—The saw, according to this 
invention, may be ui also as a measure, an |_-square, a level, the 
equivalent of a plummet, or as a means for obtaining angles. The 





handle is of the shape shown, and is provided with two spirit 
levels, and the saw blade has a measuring scale engraved upon it, 
and angle-lines (and a scale) radiating from the inner corners cf 
the handle. (Accepted June 11, 1902. 


MINING, METALLURGY, AND METAL- 
WORKING. 


and M, 


6095. C. Wilmotte, St. Ou Goddyn, Paris, 
ufacture. [4 igs. 


France. Iron and * Steel 






































March 12, 1902.—According to this invention, in metallurgical 
_ Operations for the production of iron and steel, part of the air 
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blown into the furnace is replaced by a quantity of steam super- 
heated to 1200 deg. Cent., the object being to dispense with re- 
generators whilst also expediting the process. The furnace for 
use in this oryens may have two hollow trunnions, one serving to 
admit air blast and the other superheated steam, these two fluids 
discharging into a metal casing divided into two compartments by a 
partition, and mixing together at the tuyeres in the wall of the 
furnace. Gas from a producer may be conducted into the upper 
part of the furnace (by means of a pipe united to the furnace 
structure by a m pin, and therefore capable of following the 
movements of the ) at the same time that a part of the air 
enters through a branch, the gas and air mixing together at an 
inlet in one wall of the furnace, while through an inlet in the 
opposite wall a quantity of superheated steam enters through a 
branch pipe, the products of combustion passing away by a re- 
movable pipe into a smelting furnace, from which the metal flows 
into the oscillating furnace. (Accepted June 11, 1902.) 


RAILWAYS AND TRAMWAYS. 


11,468. G. Lakh , Paris, and W. H. Wheatley, 
London. Trenails. [5 /’igs.) June 4, 1901. (Convention date, 
December 28, 1900. )—This device for fixing rails to wooden sleepers 
comprises (a) a sleeve bored longitudinally and adapted to be screwed 
into the sleeper, and provided externally with helical threads and at 
one of its ends with a conical part, and at its other end wit’ a kerf ; 
(+) a bolt having a head which rests on the fishplate or on the foot 








| 1902. —Apparatus for superheating or drying steam, according to 


this invention comprises a pair of plates having recesses which, 
when the plates are bolted together, form steam-tight chambers, 























an Outlet pipe from the other, and the other plate having fixed in 
it the ends of tubes bent to (J form, one limb of each tube opening 
into one of the chambers, and the other limb into another, so that 
steam can circulate from the inlet pipe through the chambers and 
tubes to the outlet pipe. (Accepted June 11, 1902.) 


MISCELLANEOUS. 


24,319. C. M. White, London. (C. W. Foster, New York 
City, U.S.A.) Glass Furnaces. [1 Fig.] November 29, 1901. 
This invention provides means for the delivery of molten glass for a 
variety of manufacturing pui s. Glass is melted in the furnace 
shown on the left of the drawing, and can flow through a conduit 
into an annular chamber of the supplementary furnace, and from 
thence into a discharge cylinder through ports. There is a dis- 
charge passage opening into the lower portion of the discharge 
cylinder, and extending above the plane of the conduit from the 
melting furnace, and there is provided a plunger or piston for 
forcibly ejecting the glass from the discharge cylinder or chamber 
the side walls of which guide and sustain the plunger laterally. 





of the rail, and secures it to the sleeper, the screwed part of the 
bolt passing down through the bore of the sleeve ; (c)a nut adapted 
to receive the screwed end of the bolt, and provided on its upper 
face with a circular _—- divided by radial ribs into equal or 
unequal parts ; and (d) sectors with or barb teeth on their ex- 
ternal surfaces and having their extremities or one end shaped like 
knuckles, and which lodge in the groove in the nut and allow the 
sector to pivot therein. (Accepted June 11, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


18,512. L. Serpollet, Paris. Regulably Supp 

Liquids, [2 Figs.) September 16, eg Mote is for 
the pu of providing means simpler than those described in 
the specification of British Letters Patent No. 11,014, of 1901, for 
regulably supplying water and liquid fuel, by means of a donkey 
pump, to the flash boiler and the furnace of a motor car in which 
extra power for hill-climbing is provided for by a rise in boiler 
ere The cylinders of the pump for supplying water and 
iquid fuel are placed in tandem with the cylinder of the donkey 
engine. The steam-supply pipe for the donkey engine is connected 
to the delivery pipe of the steam generator behind the stop-valve 
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Fig, 1. 
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that controls the supply of steam to the motor, so that when the | 
stop-valve is closed steam is cut off from the donkey engine. | 
There is a separate hand-operated regulating cock for the pu 
of varying the power when desired. The petrol pump may in a 
modification, instead of having its piston in line with that of the | 
water pump, be placed beneath or at one side thereof, and have 
its piston-rod connected to a lever operated by the piston-rod of 
the water pump, means om J pga for many ys | the point 
of connection of the piston-rod of the petrol pump to this lever for 
the purpose of varying the relative proportion of water and liquid 
tible lied to the g t (Accepted June 11, 1902.) 


Limited, and)W. liss, Man- 
uperheaters. ~ (6 March 26, | 
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chester. “Steam & 





igs.) 


on the bolt base when the bolt i 
either side), and in the rai 

vent the bolt from being shaken down from its lock 
locked position by vibration. 


| machine for applying bottle seal 
| thereof bei itudinally 

ng capable of independent movement longitudinally of 
the head, one member being adapted to seat the seal in the inside | 
of the bottle neck, and the other to lock the seal therein, either 


o 
or the seal and the locking means may be of a yielding character. 
The “‘lower head 

an inlet for liqui 
allowing exhaustion of surplus material or of gases. 





Descent of the me ge closes the ports, and forces liquid glass 
through the discharge passages at a speed and pressure capable 
of regulation by known means. Upon retractile movement of the 
lunger, the melted glass in one of the discharge passages flows 
k away from the upper end of the y ge and the 
level of the liquid glass in the discharge cylinder when the plunger 
is fully raised, thus preventing clogging of the discharge opening. 
The annular receiving chamber is also a heating chamber, and is 
provided with means for keeping the temperature in the furnace 
as a whole sufficiently high to maintain the glass in a liquid con- 





dition. (Accepted June 11, 1902.) 
24,862. J. W. Allen, Birkenhead. Tower Bolts. 
(3 Figs.] December 6, 1901.—This invention relates to vertically 


sliding bolts such as are used on street and cupboard doors, and 
according thereto slots are made at each side of the shank or 
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a 
liner, and such as will engage with the edge of‘one of the guides 
s at rest (with its shank turned to 
position ; the object being to pre- 
or un- 


(Accepted June 11, 1902.) 


Baltimore, Mass., U.S.A. 
(12 Figs.] April 1, 1902.—This 
is or stoppers of a certain kind 
plunger, the 


7657. E. D. Schmitt, 
Machine. 


a head containing a compoun 


one of the plates having an inlet pipe to one of the chambers and 


be provided for making an airtight and watertight joint between 
the bottle head and the lower head portion. Other details 








of the machine are described and claimed. (Accepted June 11, 
902.) 


8643. F. H. Nalder, and Nalder Brothers and 
Thompson, Limited, London. Motion - Damping 
{6 Figs.] April 14, 1902.—Air dashpot devices for 
preventing unwished-for oscillations of pivoted shafts or of the 











’ 
needles of indicating instruments are according to this invention 
| arranged in pairs, the pistons thereof being coupled together by a 
| flexible connection passing over a pulley on the needle or other 
| shaft, and balancing one another in weight. (Accepted June 11, 
| 6611. W. and A. Shrivell, London. Sectional Sli 
| Gates. [4 Figs.) March 18, 1902.—Metal gates according to this 
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invention are made of hinge-joined vertical members borne on 
rail runners, and adapted to run into straight or curved “‘ pockets” 
or resting places when open. (Accepted June 11, 1902.) 


6958. H, S. Elworthy and R. de H. de Manin, 
London. Barrels. [7 Figs.) March 21, 1902.—Barrels accord- 
ing to this invention and which may be packed flat for transport 
comprise machine-cut interchangeable staves, preferably having 
their — edges of engaging rounded formation and adapted to- 
be held tightly together when made into a barrel, by a number of 
wire girdles whose ends engage with links or other joining means. 


Fig.2 








(vase) 





n downward movement of the plunger or upward movement 
the bottle. Engagement between the seal and the bottle neck 


jon” may have an internal chamber and 
communicating therewith, and a valve for 
Means may 


The wires are held to the staves by staples or the like, ye 
which the wires pass freely. When packing sets of staves in bales. 
for transport the links are attached to ends of the wires and the 

wires are preferably threaded through the staples, their free ends 
in opposite directions, in order that they may serve to some extent 

to hold the staves together. The free wire end is clamped on to 
the link by a tool that serves for putting: the wire girdle under a 

closing strain for binding. (Accepted June 11, 1902.) 
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THE TYNE NORTH PIER 
RECONSTRUCTION. 


OnE of the most interesting visits in connection 
with the recent Newcastle meeting of the Institu- 
tion of Mechanical Engineers was that made on 
Wednesday, July 30, to the work now in progress 
for the reconstruction of the north pier at the 
mouth of the River Tyne. On the present page we 
give four views of this work. 

The exposed situation of the entrance to the 
Tyne, and the stormy character of the North Sea 
in this district, as well as the nature of the bottom, 
rendered the making of the harbour a matter of 
considerable danger in anything like bad weather. 
The ugly reefs of rocks that flanked the river 









Fig. 1, may be divided into two portions—the 
straight part at the shoreward end, and the 
curved part which continues the work seaward, 
and which ends with the lighthouse tower. The 
straight piece was built by contract, Mr. Ben- 
jamin Lawton being the contractor, but the outer 
portion was constructed by the Tyne Commissioners 
themselves, their engineer, the late Mr. P. J. 


Matthews to advise what should be done, and these 
eminent engineers decided that it would be neces- 
sary to abandon the old work so far as the sea- 
ward half of the pier was concerned, and to con- 
struct a new work, to continue the pier to its 
original length. This is the work at present in 
progress, as shown in the sketch plan, Fig. 1. 

The new construction is to be a continuation of 





the original straight part of the pier, and will be 
1500 ft. in length, so that the breakwater, when 
finished, will be straight from end to end, and of a 
on a mound of rubble stone, the masonry consist- | total length of about half-a-mile. The old pier 
ing of two longitudinal walls connected, at frequent | forms a shelter for the new work ; but after the 
intervals, by cross walls. _The pockets thus formed | latter is finished, this part of the original construc- 
were filled in the shoreward or inner half with tion will be cleared away; for, if it were not removed, 
quarry débris, but in the seaward half mass concrete | and were to be destroyed by the sea—as a part of it 


Messent, who had been resident engineer on the 
work of the inner part, taking charge of the 
operations. The 0 mpeg of the pier rests 





Fig.2. tvpicat secrion Fig.3. TYPICAL SECTION 
OF OF 
OLD WORK NEW WORK 
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has already been—it might be a source of danger to 
the new structure. Profiting by former experi- 











ence, it has been decided to carry the founda- 
tions down to the hard shale, thus doing away with 
the rubble mound which was formerly used. The 
foundations will average 20 ft. deeper than in the old 
work. Above the low-water level the section is the 
same as in the original structure, as shown in sec- 
tional elevation, Fig. 2. 

The ‘construction is of concrete blocks, the 
largest of which weigh from 30 to 40 tons, They 
|are bonded together, no mass work being used 
| below high-water level. These blocks are made on 
| the works on shore, close to the end of the pier, 
where there has been installed the necessary plant, 
consisting of a rotating concrete-mixer and a 
number of moulds for forming the blocks, ‘be- 
sides other necessary appliances. Where the 
blocks have an outside surface exposed to the sea, 
they are faced with granite ‘‘ blockers.” These are 
| built into the mould, and the concrete is then run 
‘in so that the whole forms a monolithic mass when 
set. At the sides of the moulds are half-round 
pieces of timber, and these form a half-round 
/recess on each side of the block. When this is 
adjusted — the corresponding recess in the 
|adjoining block, on the blocks being erected in 
| position, there is formed a circular vertical hole. 











Fig, 4. Tue Prer at tHe Moura or THE TYNE. 


mouth, and the heavy sea running on the shallow 
bar, were the dread of mariners. It was to get 
over these difficulties that forty-seven years ago the 


| was used. At the outer end of the oy the founda: built u 
‘tions were carried to a depth of 27 


| This is filled, when the blocks are set, with a bolster 
| of concrete, which thus locks the blocks together, 
| so that they can have no.movement relative to each 
|other. Above the low-water level the blocks are 
with mortar beds, the joints also being 
ft. below low-  grouted up. .The whole structure is kept in place 


water level. This was a greater depth than had | on the levelled rock by its own weight. 


extensive masonry works of the north and south | been originally designed, but it was discovered 
piers were commenced, from designs prepared by | during the progress of the work that the effect of 
Messrs. Walker, Burges, and Cooper. The piers | wave motion was of importance at a greater depth 
were carried a considerable distance seaward, thus | beneath the surface than was originally thought to 
forming a sheltered entrance to the river, and at be the case. It is probable that the foundations 
the same time adding to the scour, so as to deepen | would have been carried still lower had not the 
the channel. The south pier has stood, but about | rubble mound been deposited very much in advance. 





five years ago a violent gale caused the sea to make 
a breach in the north pier. This was extended by 
subsequent storms until the opening was about 
100 yards wide. Our illustration, Fig. 5, on page 148 
shows the nature of the damage. It is to make 
this good that the extensive work now in progress 
was undertaken. 

The North Pier, as can be seen by the plan, 


The first indications of the giving way of the 


The method of construction is shown by Figs. 4 
and 6, page 148. A temporary staging of wooden 
| piles, braced together by steel rails, is built out, 
|and on this the railway, on which the blocks are 
| brought up, is laid.; whilst above there is a gant 

to carry the powerful ‘‘Goliath” cranes by whic 
the blocks are set. The old ‘‘ Titan ” crane used in 
the original construction is still in use. In driving 








| Sir John Wolfe Barry and Messrs. Coode, 


work were noticed after the winter of 1893-4, it the piles for this work a cantilever pile-driver is 
being found that some of the foreshore blocks had used. At the end of the jib is a vertical guide for 
shifted, and the foundations were exposed for a short | the tup, the latter being raised for each blow by the 
length. Efforts were made to remedy the defect, crane. The driving of these piles needs considerable 
but in 1897 the breach to which we have referred power, owing to the hard bottom of shale. The tup 
was made. The Tyne Commissioners —_— to| weighs about 35 cwt., and the fall averages from 

n, and | 5 ft. to 15 ft. The shoes to the piles are massive 
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castings which weigh in some cases, where they 
have to go through the very indurated bottom, 
more than 3 cwt. By the cantilever method 
of pile-driving shown it is possible to have the 
weight of the machinery supported on a part of the 
staging already completed whilst proceeding with 
the extension of the structure some distance ahead. 
This, of course, is a great convenience. The bottom 
which has to take the foundations is very carefully 
levelled, so that the masonry may rest solid and 
square on its seating. A grab works ahead and 
removes all material that it can deal with, and the 
handwork is done from a diving-bell which is sus- 
pended from one of the overhead travellers. The 
bell is 12 ft. long by 9 ft. wide and 6ft. high. Four 
men can work in it at once. 

The bed having been prepared, the blocks are 
lowered by the ‘‘Goliath” cranes, and are set by 
divers in the usual diving-dress. Great care is 
taken that all this work is set perfectly level and 
true in order to obtain absolute stability of the 
structure under the impact of the heavy seas that 
will attack it during the heavy gales from the 
North and East which characterise this boisterous 
coast-line. 

In our illustration, Fig. 6, the work in progress 
above the low-water level is shown, the half-round 
holes formed in the blocks to take the joggle being 
indicated. The massive granite facing can also be 
traced. This should add greatly to the durability 
of the structure, as the hard stone will well resist 
the erosive action of the sea and shingle, &c., 
washed against the face. It will be seen that the 
work has been commenced some distance seaward ; 
this course was followed in order that there might 
be two working faces which could be operated on 
simultaneously. 

The new work is estimated to have a weight of 
about a quarter of a million tons. It is anticipated 
that it will take about three years from now for 
completion. The work is being carried out by the 
Tyne Commissioners, the engineers being, as stated, 
Sir John Wolfe Barry and Messrs. Coode, Son, and 
Matthews. The resident engineer is Mr. Ivan C. 
Barling, and the contractors are Sir John Jackson, 


originally at Newcastle. This branch of industry is 


still carried on at the Newburn Works. 


market twice a week on the backs of donkeys. 
After a time John Spencer concluded that it would be 
profitable to make his own steel, and a converting 
furnace was accordingly laid down at Newburn, 
to which place he had been attracted by the water 
power. he files made were ground on stones 
driven by a water-wheel, still existing, although no 
longer used. ‘ The mill had originally been a flour 
mill the stones of which, bearing the date 1500, are 
yet to be seen. The train of rolls for forming the 
steel was also driven by a 30-ft. breast-wheel, which 
is still to be seen. In the year 1845 a steam engine 
was purchased from R. and W. Hawthorn, and this 
is yet at work. It is supposed to be the first steam 
engine to have driven a train of rolls directly. 
Spring-making was one of the early branches 
of the firm’s industry, and the steel for this was also 
rolled in this mill. Messrs. Spencer were the sole 
licensees under Bailey’s patent for the manufacture 
of volute springs. As railways developed, with 


In those | 
early days the product of the works was carried to | 


largely extended of late years, there being exten- 
sive demands for powerful springs for many 
purposes, such as recoil springs for quick-firing 
| gun-carriages, and springs for relieving the shock 
upon steering gear caused by blows of the seas 
on ships’ rudders. One spring we saw on the 
| occasion of our recent visit was coiled from a bar 
of hard steel 2} in. square (2} in. bar is sometimes 
|used), the external diameter of the coil being 
(115 in. The natural length of the coil was 
| 24,4, in., which was reduced to 24 in. when loaded 
with 1 ton, this being the specified test. This was 
a steering-gear spring. Very powerful springs are 
also made to relieve the sudden stresses put upon 
hawsers when ships are being towed in heavy 
weather. Some of the material used for springs 
is cemented steel ; but the product of the open- 
hearth furnaces is largely employed, a_ special 
steel being made for the purpose. Another 
description of metal produced at these works 
|is the soft steel for the tubes of water-tube 
‘boilers, having a tensile strength not exceeding 
124 tons to the square inch. An example of 
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THE NEWBURN STEEL WORKS. | 


Tur Newburn Steel Works are the property of | 
Messrs. John Spencer and Sons, and the name of 
Spencer is so closely associated with the successful 
production of one of the most modern details of 
engineering arora that probably many of our | 
readers will be surprised to hear that the works | 
possess, from the point of view of engineering his- | 
tory, an almost archwological interest. They were | 
founded by John Spencer in the year 1810, and 
later, when railway engineering was developed in 
the district, they became one of the chief sources | 
of supply for railway material. George Stephenson 
was born in Newburn in the year 1781, and 21 
years later he was married in Newburn Church. 
He passed his boyhood in a house the site of which 
is now part of the Newburn Steel Works. The 
Wylam Wagon-way, so closely associated with the 
early work of Stephenson, passes through the 
village; and members of the Institution of 
Mechanical Engineers who visited the works 
on Thursday, July 31, during the recent Newcastle 
meeting, were able to see part of the line still 
existing beside the present railway. Those who, 
like the President of the Institution, were brought 
up as railway engineers must have regarded this 
historic line with particular interest. The wagon- 
way was first laid with wooden rails, but in 1808 
plate rails were substituted. In 1812 a rack rail 
was laid down in order to try Hedley’s locomotive, 
which was a combination of the Trevithick and 
Blenkinsop engine. A short section of this line, 
with the lccuniiae wheels, has been erected in 
their works by Messrs. Spencer, though we believe 
the parts themselves are not of the original con- 
struction, but have been cast to illustrate the prin- 
ciple. The rails are of the old short fish-bellied 
pattern resting on granite blocks. The rack is at 
the side of the rails, and consists of rounded top 
teeth. The carrying wheels of the locomotive ran 
on the smooth top of the rails, the spur-wheel 
through which the power was conveyed to drive 
the engine projecting below the crown of the rails, 
so that its teeth engaged with the rack-teeth on the 
side of the rails. 

To return, however, to the history of the firm ; 
the founder, John Spencer, was a maker of files, 
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railway construction, such as buffers, laminated 
springs, &c., were added to the products of the 
firm. A large part of many of the old locomotives 
had their origin in the Newburn Works, both the 
Hawthorns and the Stephensons having been large 
purchasers. It may be as well to remind our 
readers that the activity and enterprise which the 
first John Spencer undoubtedly displayed has de- 
scended to later days. Engineers do not need to be 
told of the leading part played by the chairman 
and managing director of the present company, Mr. 
John Watson Spencer, in bringing about the intro- 
duction of cast steel parts in the construction 
of machinery, in place of iron. forgings or cast- 
ings. The great advantage of this substitution 
is now well recognised, but it is not so very long 
since Mr. Spencer, and those who supported his 
views, had a stiff battle to overcome the opposition 
to change, which has become, in these latter years, 
too much a characteristic of a certain class of persons 
engaged in the engineering industry. 

The Newburn Works may be divided roughly 
into the new part and the old. In the latter are 
still carried on the original industries upon which 
the foundations of success were laid in the past. 
Blister steel is made, for which there are three con- 
verting furnaces, the steel is rolled, files are cut, 
and springs are turned. In regard to filemaking, 
however, although the old hand-cutting method is 


| Still carried on—the firm’s ‘‘ hand-cut” files being 
| actually cut by hand—there have been introduced 


machines for the purpose, which turn out a good 
deal of work. e spring business has also 


GENERAL PLAN oF THE NEWBURN STEEL Works, 


| Newcastle as the important centre, other details of | an opposite description of material is the hard 


| steel which is rolled into bars up to 7 in. for pro- 
| jectiles. The rolling mills, to which reference will 
| be presently made, is especially laid out for boiler 
| work, very few ship-plates being produced. Boiler- 
| plates are rolled up to considerable dimensions, and 
a special feature is high-tensile plates up to 34 tons 
| with a minimum elongation of 20 per cent. in 
'10in. ; plates of this character are made weighing 
as much as 6 to 7 tons. Another grade of material 
| made is the soft weldable steel for boiler furnaces. 
It has tensility—to use a convenient term recently 
suggested by a leading steelmaker—of 24 to 26 
tons, and 26 per cent. minimum elongation on 8 in. 
| Amongst the large plates shown to the members of 
the Institution of Mechanical Engineers was one 
'33 ft. long by 11 ft. 10 in. wide and in. thick. 
|There was also on view a circular end_ plate 
(12 ft. 3in. in diameter ; and this circular plate, it 
/may be added, was turned out by a mill with 
12 ft. 6 in. length of rolls. Bars for rivets, stay- 
| bars, and angles, and other steel for boiler work are 
| also largely produced in these works. 
The rolling mills are the newer part of the 
works, and are situated ona piece of land known as 
'“The Stanners,” situated on the banks of the 
upper navigable waters of the Tyne. Here, 
however, we find historical traditions; for where 
the rolling mills now peaceably, if somewhat 
turbulently, daily convert tons of steel into plates, 
bars, slabs, and billets, was fought a fierce battle 
in 1640, when a Scotch force gave the English 
a very fair beating ; though, we hasten to add, for 
the consolation of our Southern readers, that the 
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victorious troops were more numerous and better 
equipped. 

The total area of the land on which the rolling 
mills are built is 46 acres, 5 acres being covered by 
the buildings. On the previous page we give a 
plan of the whole works, and it will be seen that 
the river forms a boundary on one side for about 
three-quarters of a mile, and the North-Eastern 
Railway is on the other side. There are therefore 
good facilities for both land and water carriage. 
The Tyne Commissioners are now carrying on 
dredging operations, which will ultimately give 
12 ft. of water at low tide. 

The plant of the mills consists of the usual melt- 
ing and heating furnaces, and cogging, plate, and 
bar mills. The gas supply is obtained from a 
battery of 32 gas-producers, a range of three Lanca- 
shire boilers supplying the steam required. The 
melting-shop contains eight 25-ton acid open-hearth 
furnaces, the whole of the steel produced here 
being made by the acid process. The steel is 
tapped into-a 30-ton ladle, the casting pit running 
parallel to the line of furnaces. The ingot moulds 
are stripped by means of a 15-ton locomotive travel- 
ling crane. There are two cranes of this descrip- 
tion. There are two soaking pits, each one having 
eight holes, which are worked on the usual regenera- 
tive system. The ingots are transferred to the live 
rollers of the cogging mill by a 15-ton travelling 
crane. The main rolls of the cogging mill are 36 in. 
in diameter by 78 in. long, and the mill is fitted 
with the usual auxiliary engines for screwing down 
the roll and driving the live rollers. There is 
hydraulic tilting gear. The mill is driven by a 
pair of horizontal reversing engines geared to the 
requisite speed. The guillotine cuts slabs 33 in. 
wide by 1lin. thick, and is geared to a hori- 
zontal engine. There are the usual hydraulic 
stopping and holding-down rams and live rollers 
to convey the finished slabs. There are cight 
re-heating furnaces fitted with hydraulic charg- 
ing machinery, to which the slabs are delivered 
by a locomotive travelling crane. A _ small 
locomotive on a 3-ft. gauge railway conveys the 
slabs to the plate-mills. There are two plate- 
mills, one of 30 in. and the other of 42 in. The 
former has two sets of rolls, one for roughing 
and one for finishing, there being a movable live 
roller table for conveying the plate from one mill 
to the other. The 42-in. ao are 12 ft. 6 in. 
long, and plates are regularly produced up to 
12 ft. 2 in. wide. The plate-mills are driven by 
a pair of horizontal reversing engines. In con- 
nection with the plate-mills there are the usual 
auxiliary engines, with hydraulic balance-cylinders, 
shears, &c. 

The bar mills consist of 14-in. and 20-in. mills 
driven direct by a pair of horizontal engines 
between the two, reversing being effected by a 
coil clutch. A large quantity of special steel for 
projectiles and tube steel is now made. This 
steel is cut into the required lengths by a circular 
saw driven by a horizontal Corliss type engine. 
The spring steel produced in the mill is rolled in 
the 14-in. train. There are in connection with the 
bar mills two Siemens heating furnaces of the new 
type, with gas-producers combined. There is also 
a furnace of simpler construction, which was de- 
signed by Mr. J. W. Spencer for the special pur- 
pose. There are the usual auxiliary machinery 
and other adjuncts in connection with this mill. 
The test department is fully equipped, there being 
a 100-ton Wicksteed machine in connection with 
the rolling mill department. 

The older part of the Works does not call for ex- 
tended notice beyond what has already been said. 
The area is about 20 acres, and includes depart- 
ments devoted to the..manufacture of locomotive 
and marine engines and forgings of all sizes up to 
35 to 40 tons, and to the manufacture of steel cast- 
ings of every description, of any weight up to 40 or 
59 tons. There is a 2000-ton hydraulic press, 
besides several steam hammers of the large size, 
needed for the heavy work here produced. As 
our readers are well aware, the Newburn Works 
have long been celebrated for this class of 


work. A good example of the excellence of their | 
heavy steel castings was afforded by an accident 


which occurred to the Linlithgow, a vessel of 3137 
tons gross, built by Messrs. Swan and Hunter, and 
fitted with a Newburn cast-steel stern frame. This 
ship got aground inthe Bay of Bengal and bent her 
stern frame sideways to an angle of about 30 deg., 
to judge by a photograph taken after the Linlith- 
gow was docked. The bend was at the forward end 





of the bottom member, and the rudder post was 
naturally bent considerably out of the vertical. 
The ship was towed to Calcutta, where the frame 
was straightened without fracture, and she then 
steamed to London with a full cargo. 

Among other forgings turned out in large quan- 
tities are locomotive crankaxles, heavy solid steel 
double-throw marine crankshafts up to 33 tons, 
solid and hollow shafting up to 35 tons and 60-ft. 
long gun-tubes, engine parts, &c. The file-shop 
produces about 180 dozen of files per week, and a 
large quantity of tool steel is rolled of various sec- 
tions. The steel foundry contains 11 overhead steam 
travelling cranes ranging from 5 to 80 tons lifting 
capacity, besides several hydraulic jib cranes. The 
capacity is from 5000 to 6000 tons of steel castings 
per annum. There are three Siemens-Martin 
furnaces. An important part of the product of 
the foundry is the Wastney Smith patent stockless 
anchor, which is made in sizes from 22 lb. up to 
7} tons, an example of the latter weight having 
just been delivered for one of the large Atlantic 
iners. Cast-steel wheel centres, horn blocks, and 
other locomotive castings are produced in great 
numbers. Amongst the larger castings, besides 
stern and rudder frames, are eugine bed-plates, 
rolling-mill machinery, rolls, pinions, &c. 

About three years ago a fine new machine-shop 
was erected for the purpose chiefly of containing 
the very heavy tools which steelmakers now instal 
for machining the big steel castings and forgings. 
The shop consists of two bays, and has a well- 
designed steel glazed roof by Messrs. W. Arrol and 
Co. The motive power is derived from three Cross- 
ley gas engines, which drive three parallel lines of 
main shafting. There are in the main bay two over- 
head cranes of 40 and 20 tons capacity respectively, 
driven by square shafts. Inthe other bay there 
is a 10-ton overhead rope-driven crane. 

This department is especially well supplied with 


modern machine-tools of a powerful description. | Salinenverein of 


At the Paris Exhibition the firm made a 
display of aluminium, which attracted consider- 
able attention. There was an aluminium wire, 
5 ft. in length, 0.3 in. in diameter, consisting of 12 
pieces, welded, it was said, and not soldered. The 
large apparatus of welded aluminium, coils, boiler, 
&c., still form a great novelty this year; for, so 
far, complicated pieces of aluminium could not be 
constructed, although several soldering processes 
have been practised for some time. The welding is 
accomplished in the following manner. It had 
been noticed that aluminium softens before it 
reaches incandescence, but it was further observel 
that, when heated above this point, the metal, 
before melting, becomes exceedingly brittle. The 
proper temperature must therefore not be allowed 
to rise too high. The welding is done with an 
overlapping seam. The edges are scraped to a 
breadth of } in. or more, placed above one another, 
heated by a blow-pipe apparatus, and hammered 
together as soon as they soften. No flux is said to 
be required; as no troublesome oxidation takes 
place. Tubes welded in this way are stated to be 
mechanically equal to tubes consisting of one 
—_ The welding certainly appeared to be well 

one. 

The firm was established in 1851, employs 50 
men, and possesses 112 horse-power in steam and 
gas engines. 

Metallic art objects cannot be dealt with in these 
columns. It is noteworthy, however, that in addi- 
tion to the now so fashionable artistic pewter ware, 
gilt and silvered pewter and other styles are mado 
to great perfection in Cologne, Diisseldorf, &c., and 
are well to the front at Diisseldorf. 

We stated last week that rock salt does not occur 
in the district. This is not strictly correct; for 
rock salt is found at one place, near Stetten. But 
the occurrence is not of importance, nor do the 





brine works, represented by the Westfalische 
nna-K6nigsborn, command much 


One of the most prominent is a quadruple-geared | interest. The German Glauber salt production is, 
lathe used for turning large crank and other shafts. | however, centred in the district ; it amounted to 
It will take a length of 45 ft., and has 5-ft. 9-in. | 29,700 tons in 1900. Natural barium sulphate was 


centres. There are four separat2 and independent 


| 


exhibited by the Barytwerke Weitzhelle and Arz- 


saddles, mounted upon a double frame and_/| kaute, of Cologne. 


arranged for screw - cutting, the back centre 
being controlled by a leading screw. Shafts or 
other forgings up to 70 tons weight can be 


turned. Close by is another very striking machine- | 


tool. This is a large centre-driven turning and 
boring lathe of 2-ft. 6-in. centres, and capable 
of turning and boring shafting 80 ft. long by 3 ft. 
in diameter. It is, however, fitted with revolving 
steady-rests which enable even greater lengths to 
be dealt with. The centre heads are fitted with 
screws for trepanning and boring, and with auto- 
matic feed-gear. This lathe is also arranged for 
screw-cutting. Another important machine is the 
stern frame boring machine, specially arranged for 
boring the gudgeons. This will deal with the 
largest type of work at one setting, thus securing 
alignment of the pintle holes, essential to easy turn- 
ing of the rudder. There is also a powerful shap- 
ing machine, especially designed for scarphs of 
screw or rudder frames. Amongst other fine ma- 
chine tools in this shop may be mentioned a 24-in. 
triple-geared shaft-turning and boring lathe which 
will take a length of 57 ft.; a quadruple-geared 
crank and shaft lathe of 4-ft. 6-in. centres with a 
10-ft. chuck ; three locomotive crank lathes; a 
powerful horizontal boring machine, which can feed 
to a depth of 6 ft., designed for heavy cylinder liners, 
&c.; a combined slotting and planing machine ; a 
large double-headed planing machine, 13 ft. wide 
between columns and 16 ft. stroke; a powerful 
slotting machine for ripping heavy slabs:;--and a 
12-in. double-headed straight-axle lathe. 

There are other departments in these extensive 
works to which the lack of space prevents us giving 
attention. What has been said will be sufficient to 
indicate their importance, and the valuable part 


Returning to the metals, we have to notice the 


GOLDSCHMIDT PAVILION, 


in which the applications of -aluminium-thermit are 
demonstrated every afternoon. The process is 
known to our readers. A mixture of powdered 
aluminium and iron oxide reacts, when started by a 
pinch of a primer consisting also of powdered alumi- 
nium and some peroxide, generally barium peroxide, 
with such an energy that the temperature rises in a 
few moments to 3000 deg. Cent., and the two 
reaction products—aluminium oxide or corundum 
and metallic iron—are keptin fusion. The thermit 
may be applied in three ways. When two tubes 
are to be welded endways, the slag of aluminium 
oxide, which floats on the top, is poured off first so 
as to coat the tubes with a puibectiin layer, 
that prevents union between the molten iron and 
the tubes, which are thus welded only by heat ; 
the lump of iron surrounding the weld can after- 
wards be knocked off. Iron pipes, many feet in 
length, large and small, welded in this way, are on 
view outside the pavilion, but no welded copper 
pipes are shown. When rails are to be welded, 
the iron fuses together with the rails; a crucible 
closed by a thin plate is therefore placed on the top 
of the box frame, fitted about the joint so that the 
molten iron burns through this plate—a plugged 
hole is also applied—and comes into immediate con- 
tact with the rail ends. Dresden, Brunswick, and 
Hanover have quite recently adopted this system 
of tram-rail welding. The tramway tracks of Han- 
over had got into disrepute, thanks to the heavy 
electric accumulator cars. The third method, not 
-previously mentioned in these columns, does not 





require any special crucible. When a large roll 


they play in the industry of the Tyne district, as | boss is broken off, the roll is placed on end, a mould 


well as upholding the engineering prestige of the 
whole country. 








CHEMICAL INDUSTRIES AT THE 
DUSSELDORF EXHIBITION. 
(Continued from page 120.) 


formed round it, about 4 in. of cast iron or steel is 
poured on the surface, and thermit then added at 
the rate of 30 1b. per square foot. Successful repairs 
of this kind are shown, and are acknowledged by 
several well-known works. The new method is due 
to Director Lochner, of the Gutehoffnungs Hiitte. 

| The thermit also serves for the reduction of 


WE should have mentioned in our notice on the | metals like chromium, manganese, nickel, and 
famous firm of W. C. Heraeus, of Hanau, that the | cobalt in large blocks, fine specimens of which are 
electric furnaces are also heated with the aid of on view; the great point is that the metals are 

latinum foil instead of wire. The thin foils last | obtained free from carbon. The aluminium oxide, 
onger and cost much less than the stouter wires. 





which forms a by-product, is worked into emery 
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ELECTRICALLY-DRIVEN WINDING ENGINES. 
(For Description, see Page 138.) 
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wheels and tools under the name of ‘‘corubin;” this 
branch is represented in the Exhibition by Messrs. 
Fontaine and Co., of Bockenheim-Frankfurt. Fine 
crystals of artificial rubies are also to be seen in the 
pavilion. On the other hand we noticed two 
‘*thermit-proof” safes on the stand of Messrs. 
H. Bedecker and Co., of Bielefeld. 

The inventor of the thermit process, Dr. Hans 
Goldschmidt, and his brother Karl, make many 
other products in their works at Essen, where they 
employ 350 men and a staff of fifty persons. The 
works were started as textile works in Berlin fifty- 
five years ago; tin salt, zinc chloride, phosphoric 
chlorides, phosphoric, acetic, and benzoic acids, 
&c., and also frankolin, are now manufactured 
there. The latter is a copper chloride preparation, 
recommended for absorbing the phosphorus and 
sulphur compounds contained in acetylene. The 
chief other product is, however, tin. The firm of 
Th. Goldschmidt started the electrolytic recovery 
of scrap tin on a practical scale in 1889, and is 
now considered the greatest and most successful 
establishment of this kind, dealing with 10,000 tons 
of scrapannually. White metal is coated with 2 or 
3 per cent. of tin. The recovery is difficult, and 
the most difficult point is probably to obtain a 
sufficient bulk of raw material. It is further 
desirable for a smooth electrolysis that the scrap 
should be fairly uniform as to the percentage and 
condition of the tin. Many different processes have 
been proposed and tried. The recovery from acid 
solution does not appear to answer ; a soda-lye bath 
is more satisfactory, and is probably used at Essen. 
But even then the tin is apt to fall out in a spongy, 
impure condition, requiring further chemical or 
metallurgical treatment. Freed from its tin, the 
scrap looks brown, no longer bluish, and forms 
then a good raw material for steel works. The 
metallurgical production of tin was taken up by 
Goldschmidt in 1899 ; it is important for Germany, 
which imports most of its tin, and many of the tin 
hars exhibited probably came from the furnaces, 
and not from the electrotylic vats of the firm. 

The cubes of nickel and cobalt, apparatus of 


drawn nickel and of nickel-plated mild steel, and |and the Kolner Ceresinf 


fatty substances, yields some ammonia which is 
recovered as ammonia sulphate, as can be seen on 
several stands. 

Linseed oil, and other oils, varnishes, and food 
stuffs obtained from it, are shown by E. Dammer, 
of Duisburg, C. W. Schmidt, of Diisseldorf, and 
Hermann Wiilfing, of Vohwinkel ; the varnishes of 
the latter are especially intended for decorative 
purposes. The oil and casein colours of A. Richard, 
and of Richard and Gerhardt, both of Diisseldorf, 
and the mineral colours of Hirsch and Merzenich, 
of Grenzhausen, should already have been men- 
tioned in our first article. The oil refinery of J. 
Alfons van Endert, of Neuss, makes a speciality of 
highly refined vegetable lamp oils (for church lamps) 
and of table oils. Anti-corrosive varnishes for 
metals are displayed by A. Boringer, of Bensberg ; 
Court and Baur, of Kéhn-Ehrenfeld (tegolin dyes) ; 
and Wulff and Mosel, of Diisseldorf, who manufac- 
ture also enamels and cement glues. We published 


issue of June 27 last, on page 837, to which we 
would refer our readers. 

Lubricating oils and greases are displayed by the 
Deutsche Vacuum Oil Company, of Hamburg ; the 
Rheinische Vaselin Oel Fabrik, Gebriider Stern, of 
K6ln and Hamburg, which employs 150 men, pro- 
duces 15,000 tons of oils, &c., annually, and shows 
89 different sorts of vaselines, greases, &c., for 
engines, cylinders, wool stuffs, and medicinal pur- 
poses, and, as further specialities, astroline oil 
and vaseline briquettes; W. Hilgers, of Cologne, 
who has also resins on view; W. Hofmann and 
Co., of Gladbach, who further make engine-belt 
greases ; the Petroleum Raffinerie, vorm. A. Korff, 
of Bremen, whose products are used by the | 
Administration of the Exhibition in the Machinery 
Hall, where other oils are also employed, however; | 
E. Schmidt, of Diisseldorf ; and E. Wasserfuhr, | 
Vaseline-Fabrik Rhenania, of Beuel, who supplies 
vaseline and a soluble oil for drills. In waxes we | 
have to mention two good firms : Compes and Co., | 
of Diisseldorf, who supply ceresin, beeswax, carn- | 
auba, cable waxes, and phonograph cylinders ; | 

abrik Maus, who have | 





the cobalt enamel and other preparations of these | built up a fine pyramid of the same products. 
metals of the Nickel Actien-Gesellschaft, vorm. |Ceresin, or mineral wax, is made by heating ozokerit | covers only a small portion of the 10.5 million tons 


Fleitmann and Witte, of Iserlohn, are contained in | with sulphuric acid and animal charcoal, or by ex- 


the chemical group. 


We now return to this group | 


| 


tracting ozokerit with benzin and carbon bisulphide ; 


in order to speak of glues, varnishes, oils, &c., and it is a tasteless and odourless substitute for bees- 


we take this opportunity to thank Mr. Horadam, | 


chairman of Group VII., for his kind advice; we 
regret that this was not done in our opening lines. 


GLUES, GELATINES, VARNISHES, Oris, Wax, 
AND Soap. 


We shall briefly pass over the large number of 
firms interested in these industries. Glues, espe- 
cially for leather manufacturers, are exhibited 
by J. Goebel, of Siegen ; Libert and Co., of Mal- 
medy ; and Reppel and Co., of Freudenberg. In 
modern bone-glue works the bones are treated with 
liquid sulphur dioxide, instead of the formerly 
applied hydrochloric acid, to transform the insoluble 
triphosphate of lime into soluble phosphate which 
can be extracted with water. The fatty constituents 
are removed with the aid of benzine before the 
acid treatment. The phosphates, when freed from 
arsenic, give a food for pigs. The glue is obtained 
from the cartillages and other animal refuse, and 
when properly purified and perfectly neutral—which 
latter condition is indispensable also for leather 
glues—is applied for sizing and for finishing silk and 
other textile products. Gelatine is nothing but 
pure glue, though the term is sometimes restricted 
to the extract of some Icelandic lichens and other 
vegetable products. The Rheinische Patent Leim 
and Gelatine Industrie, of Hamborn, one of the 
most conspicuous firms of this branch, recommend 
a superior animal gelatine for the table and for the 
preparation of capsules under the name of ‘‘aphrol ;” 
their exhibits show raw materials and finished 


wax, and is applied in pharmacy and in textile 
finishing. The carnauba, or cerea wax, is obtained 
from the young leaves of the cupernicia cerifera 
of Brazil, a very useful palm, which gives a| 
durable wood and fibre. The wax makes good | 
candles and varnishes. Compes and Co. show also | 
a model of an ozokerit mine. 

In soaps and glycerine, we notice particularly 
A. Luhn and Co., of Barmen, who have trans- 
formed a model of one of their three giant soap 
boilers, each for 100 tons of lye, into a mirrored 
gallery, in which the raw materials and products 
are displayed ; Rob. Dahl, of Diisseldorf, who makes 
olive-oil soaps; H. Flemming, of Kalk, who exhibits 
glycerine, guanidin, epichlorhydrin, and carbon 
from blood, extracted with acids; and E. Sieglin, 
of Diisseldorf, manufacturer of Thompson’s soap 
powder. The caridles of Fr. Lauffs, of Aachen, 
are destined for churches, and drawn by hand 
from beeswax; J. G. Siegert and Sohn, of 
Neuwied, have erected a monument of stearin 


a general article on anti-corrosive paints in our | 


|The contributions of the chief coal countries were : 
| United States, 244,902,000 tons; Great Britain, 
| 228,795,000 tons; Germany, 149,788,000; then 
follow Austria-Hungary, France, &c., the first of 
|which countries produced 39 million tons. Ger- 
many thus occupies the third place. If we confine 
| ourselves to coal proper, apart from lignite, Prussia 
supplied more than 92 cent. of the German total— 
over 109 million tons; and the Government mining 
district of Dortmund, which practically coincides 
| with what is generally called the Ruhr coal basin, 
/nearly 55 per cent. of all the German coal. Lignite 
is found chiefly on the left side of the Rhine. In 
former days paraffin and various oils were obtained 
| from the lignite tar; but the cheap petroleum put 
an end to this industry, and the alum manufacture 
has likewise been abandoned on the Rhine. We 
summarise in the following lines the number of 
works, men, production, and value of the two fuels 
for the year 1900. 

Coal (Prussia) : 266 collieries, with 376,354 men, 
produced 102 million tons of coal, worth about 
44,000,000/., or 8.6s. per ton; The corresponding 
figures for Germany are: 318 collieries, with 
413,693 men, 109.3 million tons, worth 48,300,0001., 
or 8.84s. per ton. 

Lignite (Prussia): 375 collieries, 42,360 men, 
34 million tons, 2,000,0001., 2.36s. per ton; Ger- 
many: 534 collieries, 50,911 men, 40.5 million 
tons, 98,500,0001., 2.43s. per ton. That there is 
no danger of the coal supply giving out has been 
confirmed by recent investigations. 

The ore production for 1900 in the Exhibition 
district—that is, the provinces of Westphalia and 
Rhenish Prussia—and the department of Wies- 
baden, are stated in the following Table, which 
enumerates the million tons of dressed ores : 








Tons. 
Tron ... 2.87 
Zinc ... 0.1 
Lead... 0.06 
Copper 0.0445 
Pyrites 0.15 


Total ; value, 2, 750,0002. i 

The 49,000 tons of copper produced in 1900 repre- 
sent a value of 30,0001., and the 58,000 tons of 
manganese ore, 33,0001. The production of iron ore 


of ores which passed through the Rhenish blast- 
furnaces in 1900. Although German Lorraine 
‘could supply, it is estimated, some 1500 tons of 
/minette ore, and although the ores of the Siegen 
district, which furnishes most of the Rhenish iron 
ore, as we shall see, appear for the present to be 


|inexhaustible, about 2.5 million tons of ores are 


annually imported into the Rhineland from across 
the frontiers. 

In 1900 Germany produced 7.55 million tons of 
pig, worth 23 million sterling ; 156,000 tons of 
zinc, worth 3.1 million sterling ; 124,600 tons of 
lead, worth 2.1 million sterling; 415,736 kilo- 
grammes of silver, worth 1.78 million sterling ; 
829,375 tons of sulphuric acid, worth 1.2 million 
sterling. The number of blast-furnaces and of 
iron works on the whole is decreasing, the average 
capacity of the blast-furnaces has more than 
doubled since 1880, and the average output of a 
blast-furnace amounted in 1897 to 28,436 tons. 
The basic process is the most important in 
Germany ; the Bessemer converter supplies only 
a small percentage of the metal. The plate-iron 
mills are centred in the district. Of the 69 iron 





candles, soaps, &c. 
Messrs. V. J. Lawitschka, of Kéln-Nippes, show | 
various metal-polishes, of borax, graphite, &c. ; | 
Messrs. Schréder and Stadelmann, of Oberlahnstein, | 
mentioned in our first article, also make polishing | 
materials. Graphite is probably the best lubricant | 
for engine cylinders, which in general are more 
liberally lubricated than is necessary and desirable. 
A little graphite, applied either as such, or in an | 
emulsion with water, suffices. Emulsions with oil | 
offer no advantages; this was, at any rate, the | 





products. The Chemische Fabrik Schierstein, | 
Otto, and Co., also have glues, gelatine, and | 
phosphates on view. Animal charcoal, dye-stufts, 
and powders for tempering are shown in all 
stages of their manufacture by Drs. Dietrich | 
and Brockhues, of Oberwalluf. The Vereinigte | 
Chemische Fabriken Julius Norden and Co., of ! 
Aldenhoven, also belong to this group, as they | 


extract bones, purifying the grease with chromic | and in the s 


opinion of the majority of steam-boiler users who | 
attended the International Congress of those asso- | 
ciations at Graz in 1901. 


Minine, Coat, anp METALLURGY. | 

Mining and metallurgy are housed in the Main 
Industrial Hall, which also contains chemical | 
industries, textiles, furniture, and art industries, 
ial building of the colliers of the) 


acid. They also exhibit a novel and, we believe, Dortmund district, to which we shall presently | 


so far untested, style of multiple mantles for | refer. 
incandescence gas and spirit lamps. The dis-| great industries. 


tillation of benzin, used for the extraction of the | 





Both are — buildings, worthy of the | 
he total coal production of the | 


world for 1900 is estimated at 767,636,000 tons. | 





works of the district in 1885, there remained in 
1900 sixty-three; the number of zinc works 
remained unchanged at seven ; the lead works had 
been reduced by one in number to six, and the 
sulphuric acid works have also lost one, numbering 


now. ~ 
(To be continued). 








ELECTRICALLY-DRIVEN WINDING 
ENGINES. 

THE engine, illustrated in Figs. 1 to 3, page 136, 
and Fig. 4, page 137,-will be at work in a few weeks, 
time at pit No. 1 of the Harpener Mining Com- 
pany, of Dortmund, where it will haul from a depth 
of 2296 ft. 100 tons of coal per hour. The pulley 1s 
19 ft. 8 in. in diameter, and the wire rope 1.77 in. The 
weight of one lift is made up as follows : 





Tons. 
Useful load : four trucks, 1210 Ib. ineach —2.16 
Hauling cage and gear Pe bn see 3.74 
Four trucks, weighing each 772 1b... 1.37 
Rope, about 2395 ft. at 4.5 1b. per foot... 4.81 

12.08 


The hauling speed is 52 ft. 6 in. per second. 
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The mechanical part of the engine has been built at 
the Prinz Rudolph Works, of Diilmen, and the electrical 
ortion by the Allgemeine Elektricitiits Gesellschaft, 
of Berlin. The connections are shown in detail in the 
diagram Fig. 4. The engine is worked by a three- 
phase motor, the armature of which is keyed direct on 
the pulley shaft. Current at 2000 volts pressure is 
supplied to the fixed magnet by insulated cables. The 
current from the central station flows first through 
high-tension safety fuses and through safety cut-outs. 
The change-over switch is also inserted in the line near 
the safety fuses and cut-outs, and is operated by 
acting on the controller placed on the driver’s plat- 
form.. When the controller is in its central position, 
current is cut-off from the motor; and when it is 


moved forwards or backwards, the winding pulley is | 


made to revolve in one or the other direction. The 


starting of the engine and the regulating of its speed | 







field regulating resistance 


Field breaking resistance 


(ie 











| Excitation 


for starting the rotor is supplied also, The liquid 
rheostats built by the Allgemeine Elektricitiits Gesell- 
schaft are fully described in an article of our monthly 
supplement, dealing with the company’s high-speed 
car, and in which we stated that the liquid rheostats 
in the car in question had been derived frem those 
they had designed for their hauling engines, and which 
| had proved satisfactory in every respect.* As shown in 
| Figs. 1 and 4, all the electric apparatus are under the 
| floor level, and they are peas e only when the cur- 
rent is switched off. The stator, the switch frames, and 
all the rods are earthed. The brakes are similar to those 
of steam-winding engines. The pulley is made with two 
side grooves, in which act four brake-shoes, The brake is 
applied by hand, or automatically by the depth-indi- 
cator ; in the latter case, the safety cut-out is caused 
to act simultaneously, switching off the current. The 
motor is brought automatically to a standstill by the 





Field breaking resistance 
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are effected by the liquid resistance in the armature 
circuit (Figs. 1 and 4). Each. of the three phases of 
the armature circuit is led. to electrode plates ; these 
are insulated and suspended in a tank, in which cir- 
culates a solution of soda. _ As usual, the resistance in 
the armature circuit decreases in -proportion as the 
solution is made to rise in the tank, causing the 
motor to-run at a higher speed; full speed is 
reached when the solution is at .its highest level 
in the .tank. The regulating of the resistance 
1s efiected by the action of. the controller above 
referred to. “When the controller has been brought to 
one or the other end of its travel to work the change- 


towards the central position without there resulting a 
corresponding action on the said switch ; this inter- 
mediate action of the controller operates a valve on 
the resistance tank and regulates the level of the 
solution and the speed of the engine. The current is 
completely cut off only when the controller is made 
to resume its central position. The rising of the 
solution in the liquid rheostat, and the consequent 


increase in speed of the motor, is dependent upon | 


the delivery of the pump, and the driver cannot 
Start the engine at a quicker speed than that for 
which the various parts have been designed ; the speed 
> also limited by the ratio of friction of the rope on 
- ¢ pulley, and by the overload capacity of the engine. 

wing to the regular action of the liquid rheostat, 
and the gradual increase in speed it insures, the engine 
a very smoothly. In order that the engine 
gee start immediately the driver acts on the lever, 
: © arrangement being such that the electrode plates are | 
Ways partly immersed in the solution, so that when 
Switching in the stator current, the necessary current 








fieldmagn 


e 
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action of a falling weight, which in ordinary working 
‘is held * by an electromagnet; should there be 


absence of current in the lines, the electromagnet 
would not be excited, the weight would fall and 
operate the air pressure brake and the safety cut-out 
at the same time. In emergency cases the teks can be 
put on, and the safety cut-out made to act by the 
driver by pressing on a foot-lever. 

The current is generated by three primary dynamos, 
which supply, besides the winding engine, an electric 


| mining pump and apparatus both in the mine and at 


the surface. Each machine is designed for an output 


: € | of 550 kilowatts at a frequency of 50 periods and 94 
over switch, it can be. made to return a good way | 


revolutions per minute. The pressure is 2000 volts. 
It is driven by an 800 horse-power horizontal com- 


| pound engine. 


Fig. 5, page 137, shows another type of electric 
winding engine at the Arnim Collieries, at Planitz, 
near Zwickau, in Saxony. This hauls, in a ten 
hours’ shift, from 600 to 700 tons of coal from 
a depth of 722 ft. The electrical portion of 
the plant has been built by the Allgemeine 
Elektricitiits Gesellschaft, and the mechanical part 
by the C. Hoppe Works, of Berlin. The load 
on each drum is 2.88 tons, of which .60 ton 
is coal, and 1 ton rock or shale; the hauling speed 
is 27 ft. 10% in. per second. Both sets of drums 


‘are worked by a direct - current motor, which at 


starting has to exert a torque corresponding to 
an output of 225 horse-power. The motor shafts 
are direct-coupled to the drum shafts. The drums 


lare 7 ft. 44 in. in diameter and 2 ft. 94 in. in 


* See TRACTION AND TRANSMISSION, vol. ii., pages 52 


width, and one drum of each set is held fast to the 
shaft, the other being movable when necessary for 
hauling from varying depths, or for removing the wind- 
ing rope. The fixed drum has a brake-groove, on 
which a brake-band acts, operated by the driver. 
The loose drum-is also made with a brake-groove, on 
which the compressed-air brake acts in cases of emer- 
gency. This is put on automatically in cases of over- 
winding. 

The starting of the motor and the regulating of the 
speed is carried out without the aid of resistances in 
the main line, and therefore without energy losses. 
Each motor is always regularly supplied by the corre- 
sponding primary dynamo with the necessary current 
at the required pressure. The primary dynamo 
is separately excited by a small as dynamo, 
worked by belting from the steam engine shaft. The 
controller of the winding engine is inserted in the 
exciting dynamo circuit, and by this means the pres- 
sure of the exciting current for the primary dynamo 
can be made to vary from 0 to 240 volts. hen at 0 
the pressure of the generating dynamo is also 0, and 
the winding engine, receiving no current, is at a stand- 
still, By a gradual increase in the pressure of the 
exciting current, that of the generating dynamo 
is gradually increased also, pee a larger amount 
of energy, at an increasing pressure, is given 
the motor. When the exciting current pressure 
is brought to a maximum by means of the con- 
| troller, the pressure at the generating dynamo 
is also at its maximum—500 volts—and the motor 
has reached its highest speed—72 to 80 revclu- 
tions per minute. he controlling being exercised 
in the exciting circuit only, and there being in this 
only low-current intensity, the required apparatus 
(shown in’ Fig. 6, annexed) is of small dimensions 





and of simple make, and sparking at the contacts is 
completely avoided. 

Each winding engine is provided with a speed and a 
| depth indicator. It can also be fitted with a safety 
| device, by which the controlling lever is brought to 
| the off position automatically when the hauling cage 
arrives at a distance of about 130 ft. below the surface 
level, and should the driver fail in his duty. 

No loss of energy taking place in the resistances, both 


| at starting and when running at a speed below normal, 


this type of winding engine is specially suited for 


| hauling. from comparatively small depths, in which 
| cases the starting period forms a large proportion of 


the total lift. 








METRE-GAUGE LOCOMOTIVE. 

On our two-page plate and on page 140 we reproduce 
drawings aod. phchogeeniin of a 12-wheel coupled 
compound duplex tank locomotive, which has been 
designed and built on the Mallet system for the 
Compagnie de Chemins de fer Départementaux by the 
Swiss omotive Works at Winterthur. This rail- 
way company works about 1300 kilometres (800 miles) 
of railways in France and Corsica, all of which’ have 
l-metre gauge. A new line is now being constructed 
in the Haute Loire Department, known as the 
‘*Réseau du Vivarais,” with maximum ients ‘of 
1 in 30.8, long gradients of 30 (1 in 33.3), and with 
minimum curves of 100 metre radius (5 chains), for 
which locomotives were wanted capable of ~ haul- 
ing on the gradient of 32.5 a train of 80 tons at‘a 
speed of 20 kilometres per hour, or 100 tons ‘at 
15 kilometres per hour. On account of the lightness 
of the rails the maximum load per axle was limited ‘to 
7.5 tons. 

The necessary tractive force required the use of 
six coupled axles, and as the wheelbase could not*be 
made rigid in view of the small curves, the company 
invited the Swiss Locomotive Works at Winterthur 
to design and construct a duplex .twelve-wheel com- 

und tank locomotive on Mallet’s system, with the 
intention of ordering a greater number of’ the same 
type if the trial locomotive should give entire 
satisfaction. 

The principal dimensions: of the ‘locomotive are 
as follows : 


Gauge...» ... . ...  ... ~=1000 mm. (39.37 in.) 
Diameter of high - pressure 


cylinders... es vig 5, ee oy a 
Diameter of low - pressure 
cylinders a on 40 ,; A688 ..; ) 
Stroke ... sietiilen «- 600 ,, (21.06 ,, ) 
Diameter of driving wheels 1010 ,, (3 ft. 3.7 in.) 
Rigid wheel-base ... .. 2200 ,, (7 ft. 2.6 in.) 
Total wheel-base_... .. 6400 ,, (21 ft.) 
Heating surface of firebox... 7.8 sq. m. (83.96 sq. ft.) 
pal son. RUIOME 0) TR ee eters re 
pai », total ae) aS 918.19 ,, ) 
Grate area... eM soe) Res ga se Ee 
Pressure of boiler 14 atmospheres 
Weight, empty _... He 36,000 kilog. 
ye in service (maxi- 
mum) ta ois iis 44,500 ,, 
Volume of water in boiler... 3,100 ,, 
Capacity of water tank... 4.000 ,, 
8 coal bunker... 1,000 ,, 





| to 54, and plate xi. 


The drawings reproduced show that all parts of the 
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METRE-GAUGE LOCOMOTIVE ON THE MALLET SYSTEM. 
DESIGNED AND CONSTRUCTED BY THE SWISS LOCOMOTIVE WORKS, WINTERTHUR. 
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locomotive have been designed in view of the very illustrations show clearly {how atmospheric air can be The locomotive hauled with great facility a train of 
heavy mountain service for which it is built; the allowed to enter into the exhaust pipes by means of a 120 tons at the speed of 20 kilometres per hour (124 
design of the movable receiver and exhaust tubes is | valve, which can be opened or closed from the driver’s | miles), and a train of 110 tons at the speed of 25 kilo- 

rticularly remarkable. The same construction | platform. metres per hour (154 miles). The railway company at 
- been executed by the Swiss Locomotive Works; In January, 1902, trial trips were made by the once passed an order to the makers, the Swiss Loco- 
for my syere eight-wheel locomotives on Mallet’s officials of the railway company and the represen- | motive Works, of Winterthur, for four more locomo- 
system for the Swiss Central Railway, and for the | tative of the Swiss Locomotive Works on the line | tives of the same type, which are now being con- 
Torin ten-wheel locomotives for the well-| La Votte sur Loire-Yssingeaux (South of France). | structed at the Swiss locomotive works. ; , 
known Landquart-Davos Railway. This line is 22 kilometres long (about 14 miles)| Upon a second series of trials by the officials of the 

The locomotive is fitted with Hardy's vacuum brake | and has one continuous mean gradient of 27 (1 in| company the locomotive hauled a train of 155 eo 
and with an air-compression brake, which alone regu- | 37), 8.3 kilometres (54 miles) long, of which 3 kilo-|up the incline of 30 (1 in 33.3) at the speed b 
lates the speed at the descent of the steep gradients. | metres (about 2 miles) are on a gradient of 30 (1 in| 15 kilometres per hour (9.5 miles). The train — 
This air-compression brake is on the same principle as 33.3) with a series of curves of 100 metres (5 chains) composed of sixteen vehicles, and had a total length, 
those in use on all Swiss mountain rack railways; the radius. ‘exclusive of engine, of 104 metres (340 ft. ). 
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PUMPING PLANT FOR CONDENSING WATER. 
General Plan of Pumping Plant for Circulating Water through Condensers. Circulating Pumps. , 










Tramway Power S$ tation, 
Newcastle-upon-Tyne. 
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Circulating Water Installation. 
High Lift Centrifugal Pump (Single Chamber) Bucket 23%" (600°6 ”/,,) diam. 


Fig.8. Constant Delivery of 1,250 Fig9. Constant Speed of 700 Revs. 
Gallons pev minute (approx.). per minute (approx.). 


Total Head in Feet and Efficiency 9/9. 





Revs. per minute Gallons delivered pey minute 
Note.—Head includes a a. suction of about 
4 eet 


Combined Pumping Plant Test. 
Fig.10. Constant Delivery of 1,250 Gallons per minute. 


ct 


Total Head in Fect and Efficiency 9/9. 





(7470.¢) 


Revs. per minute 
Note: ——- Head on Turbine is about 1 ft. less than Delivery Head on — 8% _— 93 ft. less 
t. cet, 


n Head shown on Curve. Average Constant Suction on Pump=8' 
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PUMPING PLANT FOR CONDENSING 
' WATER.* 

By Cartes Hopkinson, Member, of Manchester. 

THE condensation of steam in the large quantities re- 
| quired in electric power stations is oftzn a difficulty in 
those cases where a central site is selected. Even if 
economy does not demand condensation, public policy 
does. The discharge of aqueous vapour in uan- 
tities is intrinsically and legally a nuisance. This objec- 
tion has caused trouble to users of cooling towers, and was 
the reason for abandoning a cooling tower scheme as 
of the Newcastle tramway power plant. As an alter- 
native it was decided to pump from the River Tyne, dis- 
tant some 500 yards horizontally and 86 ft. vertically from 
the engine-house, and to utilise the energy of the water 
flowing back to theriver. The first idea was to use re- 
ciprocating pumps and water-pressure motors directly 
connected, the loss in the system being — by 
motors —— with electric energy from the power- 
house. The usual course of advertisement and specifica- 
tion failed to elicit any suitable offer of reciprocating plant 
from contractors, and the centrifugal pump and turbine 


| * Paper read before the Institution of Mechanical En- 
| gineers. 
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arrangement offered by Messrs. Mather and Platt was 
adopted, and the author believes that the arrangement 
may be found interesting in itself and possibly useful as 
a precedent. 

he system is designed to supply at present 75,000 
gallons per hour, and to be conveniently capable of ex- 
pansion to supply from 150,000 to 200,000 gallons per hour, 
as developments may require. The general arrangements 
are shown on Figs. :1 to 7, page 141. : 

The plant consists of three Mather and Platt’s single- 
chamber high-lift centrifugal pumps ; two are already in- 
stalled, driven by shunt-wound motors, and assisted by 
Gilkes’ ‘‘ Vortex” turbines on an extension of the pump 
and armature spindle. In these pumps the water enters 
the revolving wheel (23§ in. in diameter) axially, sym- 
metrically on each side of the wheel, so that axial thrust 
is eliminated; the water then traverses the curved 
internal passages between the vanes, and is discharged 
tangentially at the periphery, into a stationary guide-ring 
of special construction. This ring is concentric with the 
revolving vanes, and conveys the water to an annular 
chamber in the body of the pump, where the velocity 
head imparted to the water by the wheel is converted into 
pressure head. The turbine consists of a brass wheel 
13} in. in diameter, surrounded by a supply chamber, from 
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Fig. 1. 


which the water is directed on to the wheel by movable 


guide-vanes which regulate the flow to the wheel. After | 


traversing the vanes of the wheel towards the axis, the 
water is diseha: symmetrically on each side of the 
wheel. It will thus be seen that the construction of pump 
and turbine is the converse each of the other. 


The pipes have been put in of sufficient size to pass the | 


ultimate supply with a moderate loss of head. Two 15-in. 
suction pipes are provided, each available for the service 
of either of two pumps. The pumps deliver into a 
main 24 in. bore rising to the power-house, from which 
branches are taken to each surface condenser. The return 
water, collected in a similar main laid in the same trench, 
has branches to each turbine and a by- direct to the 
tail pipe of the turbines. The levels are given in the fol- 
lowing Table : 


Ordnance datum ... is ‘as 0.00 
High-water ordinary springs ... 7.83 
Low-water ordinary springs ~ 7.17 
ba uinoctial .... — 10.17 
Pump-house floor ... 6.25 
Centre of pum 8.22 
Engine-house floor a 85.9 
Top of smaller condense:s 85.0 
,, large condenser ... Ay 3h 97.0 
The admission to the respective condensers is controlled 


by valves on the inlet and outlet. 

It is evident that under such varying conditions of head 
the efficiency and duty will be somewhat variable. Tests 
were therefore made both with and without the auxiliary 
turbines at the makers’ works, suction and delivery heads 
being obtained by throttling and the output measured 
over a notched weir. The curves plotted in Figs. 8, 9, 
and 10, page 141, show the principal results : 

Fig. 8 (Pump and motor only. Constant de- 


\_ livery: varying head and s : 
Fig. 9 { Pump and motor; relation of head to 
18 ---) delivery ; speed constant. 
Fig. 10 { Pump, motor, and turbine. Constant 
8: \ delivery ; varying head and speed. 
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chain grate; the stoker gear is electrically driven and 
takes a maximum of 5 horse-power. ‘ 
Fuel.—The fuel burnt is Northumberland small coal, 
‘having a calorific value of about 11,000 British thermal 
units per pound ; and with natural draught about 23 lb. 


| A comparison of Figs. 8 and 10 shows that the addition 


of the turbine reduces the power required in the ratio of 
108 to 62—a saving of 42.6 per cent:—about half of the 
saving theoretically possible with perfectly reversible 
mechanism. In estimating the efficiency of the whole 
combination, it must be remembered that the loss of head | per square foot of grate area is burned per hour. The 
in the pipes, and valves, and condensers, is constant with a | ashes are harged into trucks in the -tunnel below 
given flow, and that the head so lost is not available for | the boiler-house floor, and are lifted from a hopper, at 
the restoration of power in the turbine. the end of the tunnel, by a bucket elevator to a large 
hopper outside the boiler-house; from this hopper the ashes 

are discharged into railway trucks. The main flue, which 
THE ELECTRIC-SUPPLY POWER-STATION is of brickwork, runs the whole length of the boiler- 


AT NEPTUNE BANK, NEWCASTLE-UPON- | house ; at the west end is a Green’s economiser of 280 
TYNE. | tubes and a steel chimney lined with firebrick, 130 ft. high 


‘ _and 6 ft. 9 in. in diameter at the top ; at the east end a 

By W. B. ba atc are Member, of sianiler Sompotaions an ves are in course of a ; 
bs sect , at this is an indu raught fan direct coupled to a 

Tuer Newcastle-upon-Tyne Electric Supply Company | three-phase motor. < 
has the distinction of being the first to supply electric, As the cost of coal is the most important item in the 
| power in bulk in this country. The Walker and Walls- | production of electrical energy, complete combustion is of 
| end Union Gas Company obtained an Act of Parliament | primary importance, but it is also of importance to obtain 
| the maximum evaporation from the boilers installed. 


| in 1899, authorising supply in Wallsend and Willington, 
| a district of great manufacturing importance, extending | Where no economiser is used, and the flue gases at the base 


| along the riverside. The Supply Company, having in view | of the chimney have a temperature of 500 to 550 deg. Fahr., 














| the construction of a new power-station, entered into an! a good draught can be usually depended on ; but where, 
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| agreement with the Gas Company, whereby the latter | due to an economiser, this temperature is, say, 250 deg., 
took power in bulk from the Supply Company, and dis- | then one is at the mercy of climatic conditions, the boilers 
tributed to its own customers (Fig. * page 144). That por- | cannot be worked to their full capacity, and up goes the 
tion of Newcastle originally suppli rom the Pandon | cost per unit. Ifthe capital charges per unit are to be 
Dene Station, the Walker Urban District, and Gosforth, | age low, induced pater. or Somme a necessity. 
are included in the area in which the omer Company is | he steam pipes are of solid drawn steel tube, the main 
authorised to distribute power. The whole scheme has header extending the whole length of the boiler-house. 
been developed and carried out by Mr. Charles H. Merz, | The valves are so arranged that any boiler and the engine 
| consulting engineer to both companies. | behind it may be isolated from the rest of the steam 
The station started to supply power to local works in | plant. The Belliss enginesand the feed pumps are not 
| November, 1900. Three-phase currents, at a pressure of supplied direct from the main header, but from a smaller 
| 5500 volts, and a frequency of 40 cycles per second, are pipe, running along the boiler-house below the level of the 
| transmitted to the various sub-stations, in which, by as floor. 
| means of synchronous motor — and stationary! ‘The efficiency of a power-station can only be maintained 
transformers, conversion is made to 480 volts direct cur- by systematic and regular tests of all the plant in 
| rent for power and ages the three-wire system, and the station; the boiler-house economy is of first im- 
| to 440 volts a three-phase currents for power portance. In addition to making periodic tests on the 
alone. The station, Fig. 1, is some 350 yards from the evaporative power of the fuel employed, two instruments 
| river, and stands next to the Riverside Line of the North- | are in use that deserve mention. The first, known as 
| Eastern Railway, from which there is a siding. Coal is | Arndt’s econometer, indicates continuously the percentag' 
delivered to this siding and the trucks are handled by a | of carbon dioxide in the flue gases ; it is essentially a deli- 
'small electric locomotive, running on an elevated track | cate balance, one scale-pan being replaced by an inverted 
to the boiler-house, on the floor of which the coal is de- | glass jar. A sample of the flue gases is drawn oo 
| posited. ie | this, and a variation of density carses the * oo sol of the 
Boiler-House.—This is a steel and corrugated iron | balance to deflect; as carbon dioxide differs largely in 
| building, 160 ft. long and 52 ft. wide ; its floor is on the | density from the other flue a scale beneath the 
' same level as the engine-room basement, Fig, 2. It con- pointer is graduated to read the percentage of carbon di- 
| tains eight Babcock and Wilcox boilers, supplying steam | oxide present. The fact that one can see at a glance the 
,at 200 lb. per square inch pressure, with a superheat of | effect of any change in the firing of the boilers is of great 
| 120 deg. Fahr. The superheaters are situated between | value. Leaky flues may be detected by means of an 
the drums and the main tubes, and the de of super- | Orsat apparatus, by which a volumetric analysis of the 
heat of the steam delivered is adjusted by diluting it with | flue gases is readily made; the percen of free oxygen 
saturated steam. Each boiler has a heating surface of | is estimated at various points in the flue, an increase 
4020 square feet and a grate area of 74 square feet, and is | showing a leakage of air. Pockets for thermometers are 
| capable of evaporating 14,000 lb. of water per hour from | provided in the various steam and water pipes, and the 
| and at 212 deg. Fahr. Two of these boilers are fitted with | boiler feed is measured by a Kennedy water meter. 
| Vicars’ stokers and four with the Babcock and Wilcox | Engine-Room.—This room is 160 ft. by 52 ft., and the 
fo ~~ - | general arrangement is shown in Fig. 1. The Weir feed- 
pumps and the motor-driven centrifu circulating 
pumps are in the basement, the boiler-feed can be drawn 


| _* Paper read before thy Institution of Mechanical En- 
gineers. 
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from either of two hot-wells situated at the ends of the 
building or direct from the water service main. Direct 
current is generated for station power and exciting, and 
for the Wallsend network ; the dynamos for these pur- 

ses are of British Thomson-Houston Company’s manu- 
Faoture, and are direct-coupled to Belliss and Morccm 
engines ; two of 300 brake horse-power running at 2&0 re-. 


‘ENGINE ROOM 


way and Engineering Company. This is a three-crank | Whitehead spring governor and trip gear. The con- 


triple-expansion engine wit 


cylinders whose diameters | denser and air pump are mounted on the back frame of 


are 17.5 in., 28.5 in., and 48 in., the stroke of each | the engine, with the circulating pump in the basement be- 


being 36 in., running at 100 revolutions per minute. | neath it. The magnet wheel and flywheel 


are mounted 


The cylinders are jacketed, with reducing valves at the on one shaft carried by spherical seated bearings, with 
mean-pressure and low-pressure jackets ; when running forced oil lubrication; the extreme diameter of the wheel 
at three-quarter lozd with superheated steam, the effi-| is 17 ft., and it weighs about 43 tons. Of exceptional 
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Fic. 2. Neprune Bank Execrric Power Srarion, NEwcAstTLE-ON-TYNE. 
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Fic. 3. Comprnep Inpicator DiacraMs (WALLSEND Siipway ENcINeE). 


Volutions per minute, and one of 75 brake horse-power | ciency is much the same with jacketed and unjacketed 
t light loads the jacketing is advanta-. them, the synchronising current tending to draw them to- 


running at 500 revolutions per minute. 
The engines for the three-phase generators are all of 


e. A brief description follows: One 1400 indi- levers from the crankshaft eccentrics ; governing takes | 
cated horse-power engine by Messrs. the Wallsend Slip- | place on the high-pressure cut-off only by means of a 





cylinders; a 


eous. 


interest are the figures of the steam couenenation of this 
engine given in Table I. (see page 145). rough the 
courtesy of Mr. W. Andrew Laing the author is able to 
ive the combined cards at full load and three-quarter 

oad, Fig. 3. 

There are three 1400 indicated homepees triple-ex- 

nsion four-crank engines, made by Messrs. Wigham- 

ichardson and Co.; these engines are fitted with crank- 

shaft governors with shifting eccentrics, and govern on 
the high-pressure and mean-pressure cylinders. The high- 

| pressure and mean-pressure cylinders have double-beat 
| valves, and the trip gear is very compact. The engines 
are balanced for primary forces.and couples, so that the 
| cranks are not ena & at right angles ; due, however, 
| to the four cranks, the variation of crank effort is small. 
| The situation of the air pump, condenser, &c., isas in the 
| ay oY engine. : 
Il these engines are direct-coupled to three-phase gene- 
| rators, with ae armatures and rotating magnets, 
| made by the British Thomson-Houston Company. 
| One 1500-kilowatt turbo-alternator by Messrs. C. A. 
Parsons and Co., running at 1200 revolutions per minute. 
The alternator is direct-coupled to the turbine, and is 
mounted on its own bearings. A forced circulation of oil 
and cooling water passes round each ing. 

The air pump and condenser are situated beneath the 
turbine, the three-throw air pump being direct-coupled 
to. a slow-speed motor running at 100 revolutions per 
minute. The circulating pump is direct-coupled to a 45 
horse-power motor. : i 

As a prime mover of electrical machinery, the steam 
turbine approaches the ideal: it runs steadily, is free 
from vibration, and needs little attention. The question 
of steam consumption has been the difficulty. 

In a communication made to this Institution last year,* 
the steam consumption per kilowatt-hour was given for a 
number of turbines; _ the aguse steadily improved with 
the size of the machine. The Neptune Bank turbine 
bears comparison best with that —— by Messrs. 
Parsons to Elberfeld—a machine of 1 ilowatts output. 
The figures of a test made at Neptune Bank are given in 
Table IL., from which it will be seen that the Elberfeld 
results are beaten. 5 

With units of 3000 to 6000 kilowatts output, such as 
will be demanded in the near future, the turbine promises 
to outstrip all competitors. 

The writer is indebted to the Honorable C. A. Parsons 
for a photograph. showing the complete machine. 
| Parallel Running.—The following are the considerations 
| governing the design of engines driving alternators in 
| parallel, All these engines are direct-coupled to alter- 
| nators, which have to be run in parallel, and a large por- 
| tion of whose load consists of synchronous machinery. If 
| at any instant there be a phase difference between two 

alterators in parallel—that is, one alternator ahead of the 
| otherin phase—there will beacross current flowing between 





The Corliss valves are worked by rocking gether into phase. An irregularity of torque, such as that 





* Proceedings, 1901, page 808, 
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ELECTRIC SUPPLY STATION AT NEPTUNE BANK, NEWCASTLE-ON-TYNE. 


(For Description, see Page 142.) 
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MORISON’S OPEN-FRONTED MORTAR-BOX. 


ot a 























Fie. 1. 





due to uneven crank effcrt, will cause an alternator to | records the variation of speed on a moving paper and 


swing ahead of the co-phasal position and return to an 
out-of-phase position in the opposite direction, the syn- 


chronising current exerting a controlling force propor- | 


tional to the phase displacement. A continuation of 
the swinging may be aggravated by external circum 
stances, such as a periodic variation of the load due to the 
inertia of synchronous motors on the system ; and although 
a heavy flywheel on the engine smoothes out the irregu- 
larities of torque, yet once the “hunting” has started, 
the flywheel tends to keep up the hunting. 

Again ; as the engines are required to take their share of 
all loads, it is important that the drop in speed from no 
load to full load shall be the same in each engine. 


TABLE I.—Steam Consumption of Slipway Engine at 
Various Loads. 





Pounds of Water per Hour Mean Total. 
per I.H.-P, per kw. 1.H.-P. kw. 
10 21.8 364 250 
10,03 | 18 594 497 
9.94 16.89 1005 850 
10,42 17.09 1437 1177 


TABLE Il.—Steam Consumption Tests of Slipway 
Engine and Parsons’ Turbine. 























| 
wes Slipway | Parsons’ 
, Engine. | Turbine. 
Mean revolutions per minute . : as ne 101.2 1200 
Mean total .. ‘ 5 + LH.-P. 1030 
” a ae ae kilowatts load 625 1442 
Pressure of steam at engine stop - valve 
: Ib. per sq. in. 193 196 
Superheat .. as ty Tee. Fahr. 90.5 76 
Vacuum in condenser oa ee” 26 27 
Pounds of steam .. per L.H.-P. hour! = 10.35 
” » .. per kilowatt wet 17.1 18 


As a variation of velocity occurs twice in a revolution 
with a single-crank engine, and eight times in a revolution 
with a four-crank engine, it is obvious that, for the same 
percentage variation of angular velocity, the phase dis- 
placement will be four times as great with the single- 
crank engine. The engine specification should therefore 
refer to phase displacement and not to variation of angular 
velocity. With modern alternators the maximum phase 
displacement should not exceed 6 deg., equivalent to a 
synchronising current about 10 per cent. of short circuit 
current ; degrees of phase displacement being degrees of 
angular displacement multiplied by the number of pairs 
- poles in the magnet wheel. With a high-speed engine 
the allowable angular displacement becomes greater, for 
with the same frequency of alternation the number of 
ae is less. 

ere are several methods of measuring a variation 
. angular velocity, the best known being the use of a 
iuning fork to trace its vibrations on a paper cylinder 
: on Lp the engine ; electrical methods, such as driving a 
pee mre dynamo from the flywheel ; the most 
ail pinioogney oo method, used in conjunction 

As a means of observing extreme cyclic irregularity and 


hunting, the Horn tachograph is to be commended ; it | se retary of the meeting. 





-| panels on the gallery carry the machine switches, am- 


| greatly facilitates the setting of the engine governors to 
give the same percentage drop of speed on load. 

Once hunting is started, by whatever cause, the sensi- 
| tiveness of the governor becomes of importance ; in this 
| connection it may be mentioned that a dash-pot designed 
| with a large and a small by-pass has been found successful 
|in many cases. The muin by-pass is normally closed by 
|spring valves, thus reducing the sensitiveness of the 
| governor; but on a change of load the pressure of the 
| plunger continues long enough to open these valves until 
| equilibrium is preon 

Cooling Pond.—The circulating water for the condensers 
is cooled ina Kérting cooling pond, Fig. 1, the water 
being sprayed through nozzles into the air. Overa portion 
of this pond stand the car-sheds of the Tyneside Tram- 
ways Company ; the pipes carrying the spraying nozzles 





being led in flues, through which a rapid circulation of air 
| is caused by means of an exhausting fan. 
| ‘The make-up water is pumped from the River Tyne by | 
| a three-throw an ump situated close to the river ; | 
| this pump is electrically driven and is started and stopped | 
| from the power-house. 
| Switchboards.—The high-tension switchboard is made by | 
| Messrs. Ferranti, and is divided into panels for the various 
' machines and feeder cables. The machine switches and 
all fuses break circuit through oil. Two sets of Watt 
meters are fitted for metering the power supplied to the 
|Gas Company and the Supply Crags respectively. 
The direct-current switchboard, made by Messrs. xe 
| rolle, is in three sections. The panels carrying the field 
| and compounding switches are beneath the gallery ; the 


meters, and voltmeters; and the feeder panels beneath 
are fitted with circuit-breakers and Watt meters. The 
| cables and instruments used in connection with a water- 
| testing pond for artificially loading any machine in the 
station are a permanent arrangement. As above men- 
tioned, systematic tests are a part of the station routine. 

The resident engineer during the construction of the 
station has been Mr. H. L. Riseley. 








Tue INSTITUTION OF JUNIOR ENGINEERS.—The summer 
meeting of this Institution commences on August 11, the 
North-East Lancashire district being the locality to be 
visited, with Blackpool as head-quarters. The meeting 
pest with an excursion to Barrow, to inspect the works 
of the British Griffin Chilled Iron and Steel Company, 
the Barrow Hematite Steel Works, and the Kellner- 
| Partington Paper-Pulp Works. On Tuesday, after being 
| received by the Mayor of Blackpool, the power station of 
'the Blackpool and Fleetwood Tramroad Company and 
the Lancashire and Yorkshire Railway grain elevator at 

Fleetwood are to be seen. On Wednesday an excursion 
will be made to Furness Abbey, Lake Windermere, &c. 
| On Thursday the members travel to Preston, to visit the 
| Cotton-Spinning and Weaving Worksof Messrs. Horracks, 
Crewdson, and Co., the Electric Tramway and Railway 
Carriage Company’s Works, and those of the English Elec- 
tric Manufacturing Company. Friday will be devoted to 
an inspection of the engineering features of the Blackpool 
Tower, &c., and in the evening the summer dinner of the 
Institution takes place at the Craden’s Hotel, South Shore, 
Blackpool. Mr. F. 8. Pilling, M.I.E.E., 39, Victoria- 
| Street, Westminster, has been appointed honorary local 
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MORISON’S OPEN-FRONTED MORTAR-BOX. 


THE stamp-battery mortar-box illustrated in Figs. 1 
and 2 is the invention of Mr. D. B. Morison, the 
managing director of Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool. 

In mortar-boxes, as hitherto constructed, the front 
wall above the screen-opening is part of the main cast- 
ing, and being, therefore, irremovable, the only means 
of ingress and egress for the stamp heads, shoes, dies, 
&e., is through the screen-opening. The difficulties 
aai delays attending the handling and manceuvr- 
ing, through the restricted space afforded by this 
opening, of the large and heavy crushing parts of 
modern stamp mills are well-known to all practical 
mill-men. In some cases the inconvenience and delay 
have been so severely felt that mining »machinery 
makers have been appealed to to devise some means of 
obviating them. This is successfully accomplished by 
Mr. Morison by making the main mortar-box casting 


| entirely open on the screen side, from the discharge 


lip upwards, and closing in the upper portion of the 
box above the screen-opening by means of a removable 
front or door. It will be seen from the illustration 
that the door is so constructed that it can be re- 
moved and replaced with the utmost facility, and 
that when closed and fastened it effectively stays 
the end walls of the box. The door is pressed 
out of a single steel plate, and is so dished and 
flanged as to give it great strength and rigidity. 
The lower portion of the bottom flange, which forms 
the upper bar of the screen-seating, is bent back inwards 
so as to form a channel section. When the door is 
closed, the flanges at either end seat themselves upon 
suitable ledges aad on the main casting, and are se- 
cured thereto by means of studs fitted with wing nuts. 

To facilitate the removal and replacement of the 
door, the latter is attached by means of a turn-buckle 
toaswivelled crane-arm, carried in a bracket attached to 
oneof the king postsof the batteryframing. The weight 
of the door can then be readily taken off the studs, 
and the door swung round into a convenient position at 
the side of the battery in a few minutes. hen the 
door is open, complete access is afforded to the inferior 
of the mortar-box. The stems can be readily drifted 
out of the heads, and the latter swung out of the box 
onatackle. The diés, false bottoms, and:liner plates 
can also be as conveniently and quickly removed and 
ie Tt 3 

n the case of the heavy heads, shoes, and dies used 
in the most modern stamp mills, the saving in time 
and labour resulting from the adoption of the remov- 
able front is so great as to render it not merely a con- 
venience, but a practical necessity. 

The patents for the open-fronted mortar-box are the 
property of the High-Speed Stamp Company, Limited, 
681, Salisbury House, London Wall, London, and 
licenses to manufacture the invention have alread 
been granted to Messrs. Fraser and Chalmers, Limited, 
the andycroft Foundry Company, Limited, and 
Messrs. Richardsons, Westgarth, and Co, 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The market was very stead 
last Thursday forenoon, but the business done was small 
in amount. Scotch warrants were again idle, and 
nominally 14d. per ton dearer at 56s. 74d. per ton cash 
buyers. About 5009 tons of Cleveland changed hands 
round 5is. 3d. per ton cash, A fair quantity of hematite 
iron cha hands in the afternoon, and prices were firmer. 
The settlement prices were: Scotch, 56s. 74d. per ton ; 
Cleveland, 51s. 3d.; Cumberland hematite iron, 59s. 6d. 
A fairly large business was done on Friday, ‘but prices 
were the turn easier, owing to some realising. Cleveland 
at the close showed a decline of 1d. per ton. Stocks of 
iron in public stores have been largely drawn upon of 
late, the quantity of Cleveland iron in store having been 
reduced from 150,917 tons on June 17 to 136,658 tons on 
Friday afternoon. The settlement prices Were : 56s. 44d., 
51s. 3d., and 59s. 104d. per ton. Business on the iron market 
on Monday forenoon was interrupted by the visit of the 
Colonial Premiers to the “a. Exchange, and only about 
1500 tons changed hands. ‘The tone was easier, owing to 
American advices not being so ey Cleveland gave 
way 24d. per ton, and hematite iron 2d. per ton; and in 
the afternoon about 6000 tons were dealt in, and prices 
were unaltered. The settlement prices were: 56s. 3d., 51s., 
and 59s. 104d. per ton. The tone of the market on Tuesday 
forenoon was better, but there was not much business 
doing. Prices were steady, and quotations closed practi- 
cally as on the preceding a, Business was confined to 
Cleveland at 50s. 10d. and 50s. 11d. per ton ; and at the 
afternoon session several thousand tons were dealt in. 
Some Cleveland iron also changed hands for three months. 
Several thousand tons of West Coast hematite iron were 
sold, supposed to be on behalf of makers. In the afternoon 
business was more active, but the tone easier. About 12,000 
tons—-4000 tons of hematite iron and 8000 tons of Cleveland 
—changed hands, and while Cleveland was unchanged on 
the day, hematite iron gained 1d. per ton, and the settle- 


ment prices were: 56s. 6d. per ton, 5ls. 14d., and 
59s. iol The market was quiet, rather easier this fore- 


noon, Cleveland warrants being done at 50s. 10}d. per 
ton, being a decline of 2d. per ton on yesterday’s close, 
Scotch and hematite iron were both idle. The market was 
steady in the afternoon, with more business doing in all 
classes of iron. Scotch changed hands at 56s. 3$d., and 
Cleveland at 50s. 10d. per ton cash. About 12,000 tons 
changed hands, and the settlement os were: 50s. 3d., 
503. 10}d., and 59s. 9d. per ton. The following are the 
quotations for No. 1 makers’ iron: Clyde, 67s. 6d. per 
ton ; Gartsherrie and Calder, 67s. 6d.; Langloan, 70s. ; 
Sumnierlee and Coltness,-71s.—the foregoing all shipped 


at Glasgow; Glengarnock (shipped at Ardrossan), 
68s. 6d.; Shotts (shipped at ith), 70s.; Carron 
(shipped at Grangemouth), 693s. per ton. The Glas- 


ow market is dominated by the continued good reports 
rom America, the scarcity of iron there for early 
delivery being the main feature. There has been rather 
a pause in fresh business, but, with the sales already 
made, further encroachments on stocks here are likely 
to continue. Owing to the holidays there has been 
very little business doing locally, and so far the Ger- 
man position does not improve. The number of fur- 
naces in blast is 86, against 74 a year ago. There has been 
rather more business done in West Coast warrants, while 
the closing price remains practically unchanged. kers’ 
brands are quoted at 60s, 6d. to 61s. 6d. per ton, and in 
Scotch hematite iron the price is also unaltered, bein 

61s. 6d. to 62s. 6d. per ton delivered at the local stee 
works. The stock dt tle iron in Messrs. Connal and 
Co.’s public warrant stores stood at 45,655 tons last 
night, as against 47,710 tons yesterday week, thus 
showing a reduction for the past week amounting to 
055 tons, 


Lighting Railway Tunnels._-Mr. F. D. Black, of 
Gourock, has devised a system of lighting railway tunnels 
by means of a row of electric lamps sus wf above 
the 4-ft. way. These lights are under the control of 
the signalman, and they are switched on by him 
directly a train enters the tunnel. Of course this 
— is not available without a generating centre being 
at hand. 


The New Shore Railway from Ayr.—The contractors for 
the new shore railway from Ayr are making rapid 
way with their work. They have started at various points 
—at Belmont Junction, at Alloway, and at Dunure. The 
line will cross the m on a low-level bridge, and thus 

lu underground, and by-and-by it will climb round 
arrick Hill in the direction of the Heads of Ayr. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Midland Institute of Mining and Civil Engineers.— 
The annual’ meeting of the above Institute was held 
at Leeds on Friday, Mr. J. Gerrard (the retiring Presi- 
dent) ocupying the chair. The annual report showed that 
the number of members had increased from 272 to 290, 
and the financial statement reported a credit balance of 


1802. 15s. 2d. The Council accorded a vote of thanks to 
Mr. W. E. Garforth for his paper and tical tests in 
life-saving in colliery explosions; and the prize for the 


best ey was awarded to that gentleman for his essay | 
on “The A SS of Coal-Cutting Machinery in Deep- 
President, 





Mining.” e following officers were elected : 

Mr. . B. Nash, Barnsley ; Vice-Presidents, Messrs. 
J. E. ee, Ww. ves, J. R. R. Wilson; 
Council, Messrs. H. 8. John Durnford, M. H. Habershon, 


arshall, R. Routledge, C. Snow, W. 


contract ah 


currence of the trouble. 
factory demand for all classes of coal, and prospects are 
fairly encouraging. ,There are complaints, however, that 
prices are being severely cut. 
contracts are now arranged, the average 
from 8s. 6d. to 9s. 6d. per ton, special qualities makin 
more money. 
for hards both on home and foreign account. 
te) 


Palace-road, near the Grosvenor 
4 furlongs 9 chains. 
tramways terminus), vid Mitcham-road to Tooting Junc- 
tion Railway Station; length, 5 furlongs 3 chains. 13. 
Garratt-lane Wandsworth a 

vid Wimbledon-road to the count 
1 furlong 7 chains. 
South-Eastern Metropolitan, tramways terminus), vid 
Bromley-road to the county boundary near Bromley-hill ; 
2 miles 3 furlongs 5 chains. 15. High-street, Plumstead 
(near terminus of Woolwich and South-East London 
Tramway Company’s line), vid Wickham-lane, to the 
— boundry ; length, 1 mile 1 furlong 2 chains. The 
to 


Mitchell was tig secretary and treasurer. Mr. 
W. H. Pickering, His Majesty’s Inspector of Mines, read 
a paper on ‘“‘Systematic Timbering, with a View of Pre- 
venting Accidents,” for which he was accorded a hearty 
vote of t 

The Yorkshire Dales Railway.—The new railway which 
has been constructed in the north of the country connect- 
ing Skipton with Grassington, was formally opened on 
Tuesday. ‘The line is 8} miles long. It is of the ordinary 
gauge, and is capable of carrying the heaviest Midland 
engines. It has taken two years and six weeks to con- 
struct, and the cost has exceeded the original estimate 
of 60,0007. The Midland Company works the line on 
the basis of 60 per cent. of the gross receipts. The 
directors are Mr. Walter Morrison (chairman); Mr. 
John Scott, Jun., Skipton; and Mr. W. Stockdale, 
Skipton. Mr. E. O. Ferguson, of Chesterfield, is the 
engineer. 


Iron and Steel.—There is no improvement to record in 
the iron trade, and buying is still being conducted on 
very limited lines. In some branches of the steel trade 
an improvement is reported. Importers of Swedish 
material complain that deliveries from the makers are 
seriously in arrear, that the stocks in their hands are low ; 
and this fact being known to users, orders have been 
coming in much more freely during the last few days. 
The makers of Swedish material are now in full work 
after the prolonged drought, but the output has not yet 
overtaken the demand. Prices have been stiffening, and 
an upward movement is quite expected. A more active 
business is also being done in Bessemer and Swedish 
steels, and buyers are showing a greater disposition to 

ee 9 than for some time past, and during the 


week contracts have been booked to cover the next 


twelve months. There have also been some very good 
ee ig from South Africa for the best classes of tool 
steel. 


South Yorkshire Coal Trade.—All the pits have now re- 


sumed operations after the stoppages caused by the lads, 
but it is by no means certain 


that there will not be a re- 
At present there is a very satis- 


The bulk of the gas coal 


price being 


At present there is a good prem 
In the 
r ton is being paid for 


m market from 9s. 6d. to 10s. 
ouse coal is in good re- 


orkshire hards at the pits. 


quest, considering the time of the year, and an early 
— in quotations is not unlikely. The coke trade is 

risk. 
making from 24s. 6d. to 25s. 6d. per ton, but commoner 
qualities can be obtained on easier terms. 
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Lonpon Tramways. — The London County Council 


propose to apply in the next session of Parliament for 
powers for the construction by the Council of the under- 
mentioned new tramways: 1. cry po tor (tramways 
terminus), across Euston-road and along T' 

road, to a point near Oxford-street ; length, 5 furlongs 
9 chains. 
Harrow-road (tramways terminus); length, 5 furlongs 
5 chains. 3. Hammersmith Broadway, vid Bridge-road, 
to and across Hammersmith Bridge; length, 3 furlongs 
8 chains, 4. Trafalgar-road, Greenwich (L.C.C. tramways) 
vid Blackwall-lane and Blackwall Tunnel, to the Council’s 
(Northern) tramways in East India 
2 miles 2 furlongs. 5. Westminster Bridge-road (L.C.C. 
tramways terminus), vid Westminster Bridge 

toria Embankment; length, 2 furlongs 7 chains. 
Harlesden (near the county boundary), vid Scrubs-lane, 
Wood-lane, She 
to Hammersmit 
7 chains. 7. Shepherd’s Bus 
Netherwood-road, Richmond-road, Holland Park-avenue, 
High-street, Notting Hill, and Bayswater-road, to a 


‘ottenham Court- 


2. Edgware-road, vid Sutherland-avenue to 


Dock-road ; length, 
to the Vic- 
6. 


erd’s Bush-road, and Brook Green-road, 
Broadway ; length, 2 miles 7 furlongs 
dhe, vid Westwick-gardens, 


int near the Marble Arch; length, 3 miles 8 fur- 
ongs 8 chains. 8. Edgware-road (from a point near 


ead- | the Marble Arch) to the county boundary at Crickle- 
wood ; a 
ford (L.C.C. 

hill, and Shooter’s Hill- 
wich; length, 3 miles 3 furlon 
Cross-road (L.C.C. tramways), vid Lewisham High-road 
and Loampit-hill and Vale to the South-Eastern Metro- 
— tramways (L.C.C. lines); length, 1 mile 3 fur- 


3 miles 5 —s 6 chains. 9. Dept- 
tramways), vid Blackheath-road and 
ill-road to Herbert Hospital, Wool- 
5 chains. 10. New 


ongs 5 chains. 11. Battersea-park-road (South London 


Tramway Merge, lines), vid Battersea Bridge-road, 
Battersea Bridge, Che! Sicitee. 


nelsea Embankment, Chelsea 
Commercial-road, to a — in Buckingham 
otel ; length, 2 miles 


and 


uthorised oe 0 mpeg te 
un ; length, 
Bice ats 


14. Rushey Green (L. 


length of these tramways is 26 miles 2 furlongs 
&e. 


I. Hodges, J. L. M 16 chains, and the cost 971,450/. ; cars and car-sheds, 
Washington, E. Brown, P. C. Greaves, R. H. Long- 209, 3004. ; and street widenings, 127,167. ; making a total 
- H, | of 1,307,9172. 


botham, W. H. Pickering, and W. Wilde. Mr. J. 


| 20,7087. 9s. 7d. The undivided 


12. Tooting Broadway (L.C.C. | Lords 


NOTES FROM CLEVELAND AND THE 
NORTHERN ‘COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was well attended, but business was quiet and 
quotations rather easier. This, however, did not disturb 
makers of Cleveland pig, all of whom are well sold. -Pro- 
ducers, in fact, loo for higher — in the early 
future, as not only is the output of Cleveland iron being 
fully absorbed, but the warrant stores are now being con- 
siderably drawn upon to meet the vie plies The 
sales to America were ed as largely responsible for 
the recent strength of the market. Both makers and 
merchants ~ No. 3 g.m.b. Cleveland pig iron at 
51s. 3d. f.0.b., but some of the latter were pre to 
accept as low as 51s. No. 1 was 53s.; No. 4 foundry, 
50s. 6d.; grey forge, 49s. 3d.; mottled, 48s. 6d.; and 
white, 47s. 9d. Little disposition was shown to do for- 
ward business. East coast hematite pig iron was very 
dull, and though cost of production is, if anything, be- 
coming greater, quotations had a decided downward ten- 
dency, notwithstanding that for some time past they are 
understood to have been unremunerative. Mixed numbers 
were offered at 57s. ; No. 1 at 57s. 6d. ; and No. 4 forge 
at 55s.—all for early delivery. Spanish ore was firm, 
most sellers holding out for 16s. ex-ship Tees for rubio, 
and freights Bilbao to Middlesbrough were fixed at 5s. 14d. 
To-day the market was flat, and Cleveland pig-iron prices 
pl a little easier, but they were hardly quotably 
altered. 


Manufactured Iron and Steel.—There is very little new 
in the manufactu iron and steel industries. Bar- 
makers and producers of shipbuilding material, especially 
the latter, are very slack, but they have not reduced 
quotations. Makers of railway material are busy, par- 
ticularly in the rail department, and they report good 
inquiries, mostly from abroad. Heavy sections of steel 
rails are 5l. 10s.; steel railway sleepers, 6/. 10s.; and 
cast iron railway chairs, 3/. 12s. 6d.—all net at works. 


Messrs. Pease and Partners, Limited.—The directors’ 
annual report of Messrs. Pease and Partners, Limited, 
shows that after providing debenture interest and de- 

reciation of leaseholds there is a profit for the year of 
Ba 568v. 8s. 2d., to which must be added the undivided 
profit as on June 30, 1901, 64,6377. 11s. 8d.; together, 
149,2052. 19s. 10d. The directors recommend that the 
sum be sopeauens as follows: In meeting special ex- 
penditures 4333/7. 2s.; in meeting the interim dividend 
of 6/. per share on the ordinary shares paid on February 
17 last, 21,000/.; in paying on August 11 next a dividend 
at the rate of 10s. per share, making with the interim 
dividend 8 per cent. for the year, 35,000/.; in paying 
on that date a dividend of 16s. or share on the de- 
ferred shares, being at the rate of 8 per cent. for the 
year, 24,000/.; and in carrying forward an undivided 
profit of 64,872/. 17s. 10d. 


Consett Iron Company, Limited.—The report of the 
directors, to be presented at the annual general meeting, 
has just been issued to the shareholders. The report 
states that the accounts for the year ending June 30 
exhibit a profit of 299,995/. 18s. 1d. The directors recom- 
mend that this amount be appropriated as follows: In 
meeting the interim dividends, paid on February 15 last, 
of 4s, per share on the eng e shares, 20,000/.; 10s. per 
share on the ordinary shares, 50,000/.; in extinguishing the 
special expenditure, 14,2877. 8s. 6d.; in paying on 
August 5 next dividends of 4s. per share on preference 
shares, 20,000/.; 35s. per share on ordinary shares, 
175,000/.; and in carrying forward an undivided profit of 
rofit will then stand: 
Returned to shareholders March 31, 1882, in reduction of 
paid-up capital, 8355/.; balance, 247,085/. 9s. 7d.; makin 
a total of 255,440. 16s. 10d. The directors recommen 
the transference of 100,000/. to the works construction 


fund. The retiring directors are Messrs. C. W. C 
Henderson and Charles Perkins, who offer themselves for 
re-election. . 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large steam coal for early 
shipment has been quite up to coalowners’ anticipations ; 
Monmouthshire has also m in fair uest. The 
best steam coal has made 15s. 3d. to 15s. 6d. per ton, 
while secondary qualities have brought 14s. 6d. to 15s. 
r ton. The house coal trade has been quiet; No. 3 
hondda large has been quoted at 14s, 3d. per tor. 
Foundry coke has made 19s. to 22s. per ton ; while furnace 
coke has brought 17s. 6d. to 18s. 6d. per ton. As — 
iron ore, rubio has been quoted at 14s. per ton ; Tafna, 

at 15s. per ton ; and Almeria, at 14s. 3d. per ton. 
Keyham College. —The Royal Naval Engineering 
College at Keyham has hitherto been controlled by the 
Admiral-Superintendent of Devonport Dockyard. This 
arrangement being now as unsatisfactory, the 
of the Admiralty have decided that in_ future 
is to be under the direct control of the com- 
rt. The work of the engineer 
workshops is still to be regulated 


the college 
mander-in-chief of the 
students in the dockya 
by the dockyard officials, 
The Swansea Valley.—The outlook in the tinplate 
trade has improved; there are now four more mills at 
work. The steel trade has also improved. Stocks of tin 
bars, owing to many furnaces having been closed down, 
are much reduced. 

Newport Corporation Water Works.—The Water Works 
Comacitece of the Newport Town Council has porated 
Mr. G. E. Eachus, resident engineer at the Wentwood 
water works, in succession to Mr. Holloway, whose notice 





recently expired. Mr. Eachus-came to Newport from 
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Southampton, where he has been engaged in sewage, sea- 
wall, and embankment work. 


Welsh Coal Contracts.—An Italian railway contract for 
the supply of 100,000 tons of best Monmouthshire colliery 
pean coal (or Cardiff steam coal, at the contractors’ 
option) has been secured by Messrs. Powley, Thomas, 
and Co., of Cardiff. The coal is to be delivered between 
November, 1902, and August, 1903. About 80,000 tons 
are to be shipped to Venice and Ancona, and 20,000 tons 
to Brindisi and Leghorn. The contract prices are re- 
ported to average 1l. 0s. 7d. per ton, all charges included. 
‘A Cape railway order for 120,000 tons of steam coal, to be 
delivered during the next twelve months, has also been 
secured by Messrs. Pyman, Watson, and Co., of Cardiff, 
at 32s, 8d. per ton. 


Electrie Traction at Swansea.—At a meeting of the 
electrical committee of the Swansea Town Council, on 
Friday, it was announced that the Kingsland Electric 
Traction Cer was prepared to lay down an experi- 
mental tramway line on one of certain proposed exten- 
sions at Swansea. The experimental line would illustrate 
a system of earth contact, without overhead wires. 


Cardiff Tramways.—At a meeting of the tramways 
committee of the Cardiff Town Council, on Friday, the 
borough electrical engineer reported that the average 
receipts per car-mile run in June had been as follows: 
Electric cars, 14.47d.; horse cars, 6.47d. The total 
receipts for the three months ending June 30 had been 
15,9607. The Castle-road and Docks cars have been re- 
turning of late 17.02d. per car-mile run. It was decided 
to have an early further sale of horses. 


Bristol and South Wales.—The South Wales and Bristol 
Direct Railway, now being constructed by the Great 
Western Railway Company, has reached such an advanced 
stage that it is expected to be opened for goods traffic in 
Fooranty. 

Menai Straits.—Boring operations are being carried on 
on each side of the Menai Straits, under the bed of which 
a coalfield is believed to exist. A depth of 200 ft. has 
been reached. 

The ‘‘ Hyacinth” and the ‘* Minerva.”—The cruisers 
Hyacinth and Minerva are to be fitted shortly with dif- 
ferently-pitched propellers, with which a further series of 
trials will be made. 








OsiTuaRY.—We learn with great regret of the death of 
Mr. Arthur Dennis, senior partner in the firm of W. F. 
Dennis and Co., of 23, Billiter-street, E.C., British agents 
for Messrs. Felten and Guilleaume, Mulheim. The loss 
the firm has sustained will, we gather, lead to no changes 
in their business arrangements. 





TraDE Notes AND PERSONAL.—The Council of King’s 
College have elected Professor Henry Robinson ‘“ Pro- 
fessor Emeritus ” on his retirement from the chair of Civil 
Engineering.—A London branch office of Auskunftei W. 
Sehissieahienk (Institute W. Schimmelpfeng) in Con- 
stantinople, has been opened at 137, Cheapside, E.C., and 
a Manchester office at 107, Market-street. 





McCormick Sipe-Detivery Reapinc ATTACHMENT: 
ErratuM.—In our report of the Carlisle Show, on page 42 
ante, we described the side-delivery reaping attachment 
for mowers, shown by the McCormick Harvesting 
Machine Company, of 71, Southwark-street, S.E. We 
explained how the slats were geared and controlled, add- 
ing that they were connected to a canvas conveyor. This 
latter statement was incorrect, as there is no canvas, the 
slats doing the work. When we saw the machine there 
was no canvas on it, but as the printed description in the 
catalogue specifically mentioned a canvas, we thought that 
it had been removed in order that the judges might see 
oad mechanism. A silver medal was awarded for the 

levice. 





CaTALOGUES.—Messrs, Bullivant and Co., Limited, 72, 
Mark-lane, London, have issued an interesting pamphlet 
illustrative and descriptive of the ropeways which they 
have constructed recently from the designs of Mr. 
W. T. H. Carrington, M. Inst. C.E., for conveying 
material from the mainland to the Beachy Head Light- 
house (see ENGINEERING, January 11, 1901), and at other 
parts.—The Cotton Cord and ! 
Company, Limited, Upperhead Mills, Huddersfield, in 
their catalogue give a complete description of the special 
machine which gives its name to the compan, and is the 
patent of Messrs. Keighley and Netherwoods. The ma- 
chine, it is claimed, reduces the wage cost by one-third, 
and does its work more efficiently, as the holes made are 
smaller, and the cloth being cut is held at a uniform 
tension.—The Machine Tool Company, Limited, London- 
road, Nottingham, have issued a new list of the new and 
second-hand machine tools they have for sale. A glance 
through the list shows that there is a very varied stock; 
and although we believe in manufacturers E paa~ / the 
latest when purchasing, the list should be studied.—Messrs. 
G. F. Smith, Limited, machine-tool makers, of Paragon 
Tron Works, South Parade, Halifax, send us a business-like 
illustrated catalogue descriptive of their boring, drilling; 
milling, planing, and other special machine-tools for 
engineers, ee yas boiler-makers, electrical engineers, 
machinists, .—Messrs. Davies Brothers and Co., 
Limited, Crown Works, Wolverhampton, have ap once 
4 complete list of their corrugated sheeting, which comes 
opportunely with the expected boom in South African 
trade, and should be of use generally to all designing 
engineers.—Messrs. Gau r, Sykes, and Roberts, 
Limited, Spring Hall-lane, ifax, in their new cata- 
logue illustrate all. the -steam--fittings, valves,-&c., which 

ey manufacture, most of them in gun-metal. 


elvet Cutting Machine | P 


MISCELLANEA. 


Lorp Dupiey, in the House of Lords on Monday, 
moved, in his official capacity in connection with the Board 
of Trade, for the appointment of a Select Committee to 
inquire whether—and, if so, to what extent--British ships 
are sent to sea in an unseaworthy condition by not being 
properly ballasted ; whether any modification of the law 
was desirable ; and whether any alteration could be made 
applicable to foreign vessels. The motion was agreed to. 


The torpedo-nets which were fired into during the 
‘*Belleisle” gunnery experiments at Bembridge, on the 24th 
inst., were struck twice with very different results. One 
shot, according to the Z'imes, made a hole about 3 ft. in 
diameter, and there were a few ed rents in the imme- 
diate roan The other shot made five holes ‘of smaller 
dimensions, but extending from top to bottom of the net. 
The effect was the same as that which would be produced 
on a rolled-up umbrella, if a lighted fuzee were dropped on 
it and allowed to burn through the silk. 


Whilst the three-phase system may not be in every case 
the best method of distributing light or power, there can 
be no question as to its present popularity, which we note 
is extending even to the Antipodes, where Messrs. Dick, 
Kerr, and Co., Limited, of 110, Cannon-street, E.C., are 
supplying a small plant to work on this system for the 
Corporation of Sydney. The supply is to be at 5000 volts, 
and three generators are to be erected, two being of 600 
kilowatts capacity and the third of 300 kilowatts. The 
current is to used for lighting purposes, the house 
supply being converted to 240 volts at four sub-stations, 
which will also be equipped by the builders of the gene- 
rating plant. 

A British and Colonial Exhibition is to be held at 
Capetown, for a period of four months from November, 
1903, to tng iag 1904, under the patronage of Lord 
Milner. It has been arranged that at a later date the 
Chamber of Commerce and the Town Council of 
Capetown, representing thé leading merchants and 
business men at the Cape, shall appoint an Advisory 
Board, in order to forward the arrangements and interests 
of manufacturers participating in the Exhibition. The 
site upon which the Exhibition is to be held adjoins the 
Botanical Gardens, and is within five minutes’ walk of the 
Town Hall. The contract for the construction of the 
necessary buildings has also already been signed. 


An International Fire Exhibition is to be held next year 
at Earl’s Court, and is bound to awaken great interest, in 
view of the controversy now prevailing as to the adequacy 
of the appliances of the Metropolitan ge goo There 
will be ten sections, and an enumeration of these shows 
the scope of the exhibition. Fire-prevention, fire-fight- 
ing, fire-calls, salvage work, ambulance service, water 
supply, insurance, municipal section, history, literature 
and art, scientific and social. The Fire-Prevention Com- 
mittee are co-operating with the London Exhibitions, 
Limited, and it is the intention of the committee to 
arrange for a series of diplomas for medals to be awarded 
to exhibitors in the different groups and classes ; but, says 
the prospectus, ‘‘in order to pis st the value of the 
distinction, these awards will be strictly limited in num- 
ber, and only issued with the aid of juries with high 
expert knowledge.” Arrangements will be made for fire 
brigades’ and ambulance tournaments, displays and com- 
petitions; and it is intended to hold an International 
Congress of Experts in connection with this exhibition. 


A statement made by Mr. Lever at the recent con- 
ference on the housing question, held last Saturday at 
Birkenhead, is of great interest as bearing on the charge 
that the policy of “‘ca’ canny” has been specially preva- 
lent in the building trades. Mr. Lever stated that when 
his firm commenced to build houses for their employés at 
Port Sunlight fourteen years ago, they could 
2007. a house which now cost them 3307. The effect of 
increases in wages or in the value of materials in pro- 
ducing these results was either ni or fractional. The 
real reason why they had to pay 3302. now for a house that 
used to cost them 200/. was the fact that the men engaged 
in house-building did not turn out the same amount of 
work as they used to. There was a mistaken idea among 
them that in the interests of their fellow-workers they 
should not work in the old-fashioned way of a man doing 
the best he could for his employer. There was an im- 
ression that it was robbing a mate and taking bread out 
of his mouth for two men to do the work that three men 
might be left todo. The effect of such a policy would be 
to cripple us as a nation, while it conferred no benefit 
whatever on the workman. Together with the increase 
in the value of land, it formed the very root of the housing 
question to-day. 

The new tunnel for estrians, constructed for the 
London County Council by Messrs. J. Cockrane and Sons 
at a cost of 120,0007. will be opened for free public use on 
August Bank Holiday. The work has taken three years 
to carry out, the actual tunnelling under the river being 
done in eight months. At first the County Council thought 
to make a peeps to ng — than the - et pend 
wall, to carry vehicles as well as ers, but this pro- 
joe was aie dropped, as the Mil wall Docks, on the Tele 
of Dogs, made it impossible to construct the necessary 
approaches. There was little traffic, and communication 
between the two banks was needed wholly in the interests 
of the working people of both districts. The approach 
on the Greenwich the is from the north end of Church- 
street, in the rear of the famous Ship Tavern, and on the 
Millwall side by a footpath 15 ft. wide at the western end 
of Island Gardens. A ferry between Greenwich and the 
Isle of has about 1,300,000 ngers a year. The 
tunnel, which is 60 ft. below 3 -water level, is 1217 ft. 
long and 11 ft. in diameter. It has’ been driven by a 
shield working under compressed air from the north side, 
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and the entrance at each end is by a circular shaft 35 ft. 
in diameter, with stairways and electric lifts. The top of 
the tunnel is 13 ft. from the bottom of the river. 


The Canadian Pacific Railway Company have made an 
offer to establish and work a fast weekly service of pas- 
senger and freight boats between Canada and Great 
Britain. The amount of the subsidy must depend upon 
the speed of the passenger steamers, which is finally 
decided upon by the Canadian and Imperial Governments. 
For a 20-knot service, as at present su; ted, the Canadian 
Government have power to allot 175,000/. per annum for 
ten years; and it is expected that this will be supple- 
mented by half as much more from the British Govern- 
ment, making 262,500/. Of course, every additional knot 
will require a at in subsidy, and a 23-knot 
service would probably not be possible without a subsidy 
of 400,000 a year. The question of a Canadian-British sub- 
sidised service has been under discussion for 15 years 

t, and the prospects of a final arrangement while the 
Caealion Ministers are still in London are considered to 
be bright. It is regarded as essential both by the Canadian 
Government and ~ the Canadian Pacific Railway, that 
the fast passenger service of four steamers should be 
combined with a fast freight service of from ten to twelve 
steamers, in order that the Morgan combination may be 
successfully fought. The Canadian Pacific ilway 
Company is pe d to do the fighting. The passenger 
steamers, if built, will be designed to suit many require- 
ments. They will be available as armed cruisers in case 
of war, they will be readily convertible into troopships, 
and steerage accommodation will be provided for a large 
number of emigrants. It was not found possible to avoid 
Quebec as a summer port, although Montreal was success- 
fully ruled out. Halifax will be the winter port. 


Mr. Yerkes, when under examination before the House 
of Commons Committee on London Underground Rail- 
ways, on Monday, stated that in the tubes with which he 
was concerned the trains would consist of two motor 
carriages and four trail cars, and on the District of three 
motor and four trail cars. The stations would be entirely 
fire-proof, and the signalling would be automatic. The 
tunnels would be lighted throughout with an installation, 
quite independent of that for the train. In consequence 
of improvements they had made in’ the laying of the 

rmanent way and the character of the rails, he did not 
ear the vibration clause at all, if people were only honest 
about it. The average speed would be from 15 to 16 miles 
an hour.. The Traction Company would operate all these 
allied companies, and woul tee the shareholders 
4 per cent.°on the capital. Over and above that 4 per 
cent., they would also give to the shareholders one-half of 
whatever profit was made. He believed that in this way 
they would make it very much easier for the bankers to 
finance the companies. ‘They expected to make a profit 
on operating the District Railway, on the shares owned 
in the District Company, and on operating these four 
different lines. The Chairman said the Committee had 
instructions from the House of Commons to have regard 
not only to the interests of the public so far as the con- 
struction of these lines was concerned, but also as to the 
future fate of the railways ; and, though they did not con- 
stitute themselyes an investors’ protection society, they 
would like to have some further information with rega 
to this agreement. Mr. Yerkes replied that, so far as he 
was concerned, though he had not consulted their legal 
advisers, he would be willing to have the matter put in 
any shape the Committee might wish, so as to make the 
agreement binding on the Traction Company. 


The directors of the North-Eastern Railway Company 
have, it is announced, decided to convert a considerable 
portion of their branch local lines from steam to electricity, 
as an experiment, but an experiment that will become 
the adopted practice if it should be found to be successful. 
e company now is f by the active competition of 
the electrical tramways systems that are springing up all 
round. The Newcastle Corporation tramways carry an 
average of 800,000 peome a week, north to Gosforth, east 
to Heaton, west to wick and Scotswood ; while the 
Gateshead Company’s trams convey many thousands daily 
to the suburbs of Low Fell an L , and others. 
Multitudes of these people used to be taken by the rail- 
way company to their homes ; and now, in consequence of 
their preference for the quicker and more frequent service 
of the trams, the company’s receipts have admittedly 
snffered considerably. In order to meet this competition, 
the company propaees to electrically equip some of its 
branch lines. There is a loop line from Newcastle through 
the towns on the river side to North Shields and Tyne- 
mouth, and back again, by way of Backworth, to New- 
castle, with its terminus at New Bridge-street. There is 
a _— of half a mile between the two stations, but this 
is being connected, and there soon be a complete 
circular route, which will be greatly to the advantage of 
seaside and suburban residents, ‘It also help the 
railway company to compete with the tramline that is 
being laid down by the Tyneside Tramways Company 
from Newcastle to the coast. The company is construct- 
ing, also, a narrower circle, taking in the suburbs of Benton 
and Forest-hall. These are the principal lines it is pro- 
posed to equip with the new ogee The company is 
constructing, in addition, a light line to Fontelan 
miles to the north-west of Newcastle, and that will be 
equipped in the same way, as will mg the short line of 
pubwer that brings from the quay the merchandise that 
is landed there from ships to the Trafalgar goods station, 
whence it is dispatched all over the country. The oe 
7 - ome of construction in the Park-lane shops, 

ateshead, : 
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Moyte VinEo,—Harbour improvements at Monte Video 
are being actively pushed forward. Two more dredgers 
are about to start work. 
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THE TYNE NORTH PIER RECONSTRUCTION. 
SIR JOHN WOLFE BARRY, AND MESSRS. COODE, SON, AND MATTHEWS, ENGINEERS. 
(For Description, see Page 133.) 





Fic. 5. Destruction or NortH Pier. 
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CONST@CTION DE LOCOMOTIVES ET DE MACHINES, WINTERTHUR, SWITZERLAND. 
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ARBITRATION OR LITIGATION ? 


Tue Arbitration Act of 1889 has been in force 
for over ten years. Dissatisfied with the tedious 
delays. occasioned by having recourse to the recog- 
nised tribunals of the land, commercial men sought 
for some tribunal, recognised by law, in which the 
numerous disputes arising in trade could be deter- 
mined with the least possible delay and expendi- 
ture, and with impartial justice to all concerned ; 
and in answer to this appeal the Legislature passed 
an Act which recognises the Court of Arbitration as 
a tribunal of which the decrees can be enforced. It 
is true that thousands of arbitrations take. place in 
the course of the year, to the satisfaction of the 
parties interested therein ; and it is also true that 
time and money are saved by recourse to these lay 
tribunals ; but a glance at the law reports is suffi- 
cient to show, in the first place, that courts of 
arbitration often lack that ‘‘ finality of decision” so 
essential to every court of justice; and in cases 
where the arbitrator’s decision must be regarded 
as final, and incapable of being reopened by the 
party who thinks himself aggrieved, serious in- 
justice is sometimes done. 

The statute to which allusion has already been 
made was passed in order to reduce these evils as 
much as possible. Ordained to enable the parties 
to a commercial contract to have recourse to their 
own domestic forum, it gives power to any judge of 
the High Court to stay any action brought before 
him which has for its object the settlement of a 
dispute which should be submitted to arbitration. 
In this roundabout way the parties are compelled 
to seek justice, or, at any rate, a decision upon the 
questions at issue, at the hands of their self- 
appointed judges. 

One would have thought that the primary ob- 
jects of an Arbitration Act should be (a) to render 


7|the decision of an arbitrator final, except in cases 


of obvious injustice ; (6) to compel parties to have 
recourse to their agreed tribunal, however con- 
stituted. Certain recent cases, which it is proposed 


2 | to consider, show that unless the parties give close 
3|attention to the wording of the submission clause 


in their agreement, one or other of them may find 


56 | his right to call for arbitration defeated at a critical 


moment. 

A party to an arbitration—or, at any rate, the 
party against whom the award is made—sometimes 
forgets that by fleeing from a court of justice to a 
tribunal of his own, he wellnigh forfeits all right 
of appeal. It is some consolation to a disappointed 
litigant that he can proceed to a higher court; 
the first reflection of a defeated party in an arbitra- 
tion is that he is stopped from carrying his case 
any further. 

‘**In references by consent the general rule is 


20 | kind being made after six years have ela 





that, as the parties choose their own arbitrator to 
be the judge in the disputes between them, they 
cannot, when the award is good on its face, object 
to his decision, either upon the law or the facts.” 
Such is the conclusion arrived at by a learned 
text-book writer upon the law of arbitrations and 
awards. Let us consider a few cases which illus- 
trate the hardships inflicted by the rigorous enforce- 
ment of this doctrine. 

In a case which was heard in 1847 the plaintiff 
sued for the price of goods sold and delivered. 
The defendant pleaded the Statute of Limitations, 
which, as is well known, prevents a claim of 9 
. e 
arbitrator refused to abide by the law of the land. 
He decided in favour of the plaintiff for the full 
amount, and the Court declined to disturb his 
finding, apparently because the mistake was not 
manifest on the face of the award. 

In cases where disputes are referred to one arbi- 
trator, as distinguished from those in which the 
tribunal consists of two or more members, a man 
voluntarily places his interests in the hands of one 
man, who may or may not be biassed, and a mere 
suspicion that an arbitrator is biassed does not in- 
validate the award. It not infrequently happens 
that disputes between building owner and builder 
are referred to the architect ; while, to take a more 
pointed case, questions arising between a railway 
company and a contractor are often determined by 
the company’s engineer. Far be it from us to 
suggest that any engineer of standing would allow 
his natural leaning towards his employers to affect 
his better judgment ; but still there is an element 
of risk, which the contractor is almost compelled to 
undergo. To consider an instance: We recollect 
a case in which an agreement between a company 
and a contractor contained the ordinary clause that 
any dispute should be referred to the decision of 
the company’s engineer. A dispute arose, and the 
engineer, in a letter to the contractor, expressed 
his opinion upon it. The company proceeded to 
arbitration, appointing the engineer as arbitrator 
in accordance with the submission. The contractor 
brought an action. Mr. Justice Kekewich re- 
strained the arbitration, on the ground that the 
arbitrator had committed himself beforehand, and 
had not kept an open mind. The Court of Appeal, 
however, discharged the injunction, and ordered 
the arbitration to proceed, on the ground that the 
engineer had only expressed his opinion as en- 
gineer, and that as the contractor had submitted 
by his contract to refer all disputes to the engineer, 
who would necessarily have to express his opinion 
on disputes as they arose, he must abide by his 
submission, which formed one of the terms of his 
contract. 

In fact, as the law at present stands, in order to 
upset an agreement to refer to an arbitrator who, 
from his position, is necessarily interested, the 
party must attack the character of the arbitrator to 
the extent of showing that he will not act fairly ; 
and it has been decided that the mere fact that he 
will have to adjudicate on his own or his son’s pro- 
fessional conduct is not sufficient to upset the agree- 
ment to refer matters to arbitration. 

It cannot be denied, however, that the Courts 
always endeavour, as far as possible, to see that the 
spirit as well as the letter of an arbitration clause 
is attended to by the parties. Thus a policy of insur- 
ance contained a clause which empowered the insur- 
ance company to nominate an arbitrator. They 
nominated their own manager. The Court held 
that such a proposal was monstrous, and gave them 
seven days to appoint another arbitrator, or in de- 
fault ordered rescission of the submission. 

Seeing that submission of all disputes to the 
arbitrament of one individual is open to these 

ve objections, business men are wont to select a 
tribunal of three, two of whom are appointed b 
the parties, and the third by the two so amelaied. 
Whether the two arbitrators so appointed act as 
advocates or not detracts but little from the effici- 
ency of a court so formed ; for the third member, 
who is appointed by persons who have but an indi- 
rect interest in the dispute, will generally be quite 
impartial. , 

ut what recognition has the Arbitration Act of 
1889 conferred upon a tribunal. of this kind? The 
answer to this question, which affects the con- 
struction of a clause in nearly every charter-party, 
serves to show that, to use the language of Lord 
Justice Lindley, there is a serious blot in the Act. 

In order to understand the way in which the 
Arbitration Act is defective in this particular, it is 
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necessary to go back a step or two. Arbitration 
clauses refer disputes either (a) to a single arbi- 
trator ; or (b) to two arbitrators to be selected by 
the parties, the arbitrators appointed having power 
to appoint an umpire in case of disagreement ; or 
(c) to three arbitrators, the third of whom is ap- 
pointed by the first two, who are themselves nomi- 
nated by the parties. 

The Arbitration Act of 1889 (by sub-sections 5 
and 6) makes provision for cases in which the 
parties fail to agree upon an arbitrator, or in which 
one or other of them refuses to appoint his arbi- 
trator. In such cases the party willing to proceed 
to arbitration may, after certain formalities, him- 
self make the appointment; but, byan extraordinary 
omission, no mention is made of a court consisting 
of three arbitrators. What must happen, suppos- 
ing one party to an agreement of this kind fails to 
make an appointment? The discussion of this 
question in a recent case discloses a serious defect 
in the Arbitration Act of 1889 ; a defect, moreover, 
which practically renders ineffectual every arbitra- 
tion clause now in existence, which refers disputes 
to three arbitrators. To introduce this curious 
point in an intelligible manner it is necessary to 
refer to a case which was heard in 1890. 

A charter-party contained the following clause : 
‘* Should any dispute arise between the owners and 
the charterers, the matters in ey oe shall be re- 
ferred to three persons, one to be appointed by 
each of the parties hereto, and the third by the 
two so chosen ; whose decision, or that of any two 
of them, shall be final ; and for the purpose of en- 
forcing any award, this agreement may be made 
a rule of Court.” The Arbitration Act was 
in force at the time. A dispute having arisen, 
the shipowners gave notice to the charterers 
that they had appointed an arbitrator, and 
called upon them to appoint one also; but 
the charterers took no notice, and appointed 
no arbitrator. The shipowners applied for and 
obtained an order that the charterers should appoint 
an arbitrator upon the terms of the submission, 
and this order was upheld by the Divisional Court. 
The charterers appealed. The Court of Appeal, 
consisting of Lord Esher, M.R., Lindley and 
Bowen, L.JJ., came to the unanimous conclusion 
that they had no power to direct either party to 
appoint an arbitrator, and that the fact of the 
submission being made a rule of Court had no 
bearing upon the question. They also decided 
that sub-sections 5 and 6 of the Arbitration Act, 
1889, had no application to a reference to ‘‘ three 
arbitrators as distinguished from two arbitrators 
and an umpire.” Upon this point Lord Justice 
Lindley said : ‘‘ It certainly looks like a blot in the 
Act that, by reason of there being there no provi- 
sion as to three arbitrators as distinguished from 
two arbitrators, the submission should be irrevoc- 
able.” 

The following conclusions may be drawn from 
the above case: (1) The Court has no _ power, 
whether by virtue of the Arbitration Act or other- 
wise, to order either party to appoint an arbitrator. 
(2) That the Arbitration Act, 1889, had no applica- 
tion to a tribunal consisting of three arbitrators. 
(3) In a case where three arbitrators are to be 
employed, the only remedy against a party who 
refuses to appoint an arbitrator is an action for 
breach of agreement. 

Whatever other theoretical conclusions may be 
drawn from this case, its practical result was that 
the Court refused to enforce the settlement of 
disputes by arbitration, and the shipowners were 
told that they might sue for the breach of agree- 
ment to arbitrate. It would be interesting to see 
what damages would be awarded in such a case, 
and more interesting still to be informed upon 
what basis they would be calculated. 

Until quite recently the above case has merely 
been regarded as a satisfactory authority for the 

proposition that the Court has no jurisdiction to 
compel either party to appoint an arbitrator. It 
has also been quoted in support of the state- 
ments that a reference to three arbitrators is 
without the pale of the Arbitration Act, 1889. 
A case which was decided in the summer of this 
year throws more light on the question. An 
action was brought by ~~ against charterers 
for freight alleged to due under the terms 
of a charter-party. The charter-party contained 
an arbitration clause couched in terms pre- 
cisely similar to those under discussion in the 
former case. On the application of the defendants, 
who were ready and willing to appoint their arbi- 





| trator, and proceed to arbitration in accordance | 


|with the terms of the submission, Mr. Justice 
|Bigham made an order under Section 4 of the 
| Arbitration Act, 1889, staying the action. The 
‘shipowners appealed to the Court of Appenl 
(A. L. Smith and Vaughan Williams, L.JJ.) 
| After dealing with the case above mentioned, 
‘and having pointed out that it only decided 
that the Court had no power to compel a party 
'to a submission to appoint an arbitrator, rd 
Justice A. L. Smith, in alluding to Section 4, 
said: ‘‘There is nothing in the words of this 
section to show that the section does not apply to 
a submission to arbitration in which there are to be 
three arbitrators. Nor is there anything in the 
definition of ‘submission’ which is given in 
Section 27 of the Act to lead to such a conclusion. 
The present case seems to me to fall exactly within 
the provision of Section 4, and the learned Judge 
had jurisdiction to make the order against which 
the plaintiffs are now appealing.” ord Justice 
Vaughan Williams concurred, and the appeal was 
dismissed. 

There is no reason to doubt that the above de- 
cision is correct, for a submission within the Arbi- 
tration Act means ‘‘a written agreement to submit 
present or future differences to arbitration, whether 
an arbitrator is named therein or not.” But what an 
extraordinary state of things results from placing 
the decision in this case side by side with that in 
the first case! The question whether a reference 
to three arbitrators shall or shall not be enforced 
depends entirely upon the taste and fancy of one 
of the parties to the agreement. If he is of opinion 
that an action-at-law would better suit his purpose, 
he may refuse to appoint an arbitrator, and the 
Court has no power to compel him to do so ; while 
his opponent, anxious to proceed to arbitration in 
accordance with his agreement, cannot do so, but 
is compelled to issue his writ in a Court which it 
was his original purpose to avoid. 

City men have been driven to arbitration by the 
law’s delays, and by dread of the technicalities 
with which the wheels of legal machinery are said 
to be clogged. Here was a statute which pur- 
ported to establish tribunals unhampered by tech- 
nical rules, to which both parties might be compelled 
to proceed. It now appears that no party to an 
agreement can be compelled to have recourse to a 
tribunal which upon the face of it appears to be 
the most satisfactory of all, and to which, more- 
over, he has solemnly agreed to go. Surely this is 
a serious blot in the Arbitration Act of 1889 ! 

This anomaly becomes all the more absurd when 
it is pointed out that a reference to two arbitrators 
and an umpire will be enforced by the Courts. 
This tribunal, which is referred to in the 
schedule to the Arbitration Act, is unsatisfac- 
tory in the extreme. The schedule says: ‘‘ If the 
reference is to two arbitrators, they may appoint 
an umpire at any time within the period during 
which they have power to make an -award.” 
Surely the method of procedure here prescribed is 
not well calculated to laine about the appointment 
of an open-minded Court. Arbitrators named by 
the parties often seem to think, notwithstanding 
the objectionable nature of such a course, that they 
are to represent their respective nominators, and act 
rather as advocates than judges; while the umpire 
assumes that his active interference is not to com- 
mence until the others have differed finally. Re- 
| ferences of this sort have been strongly condemned 
|by the judges themselves, as being ‘‘ senseless 
and mischievous, founded on a totally wrong 
principle, expensive in their operations, and con- 
stantly ending in failure and disappointment.” 
On the other hand, upon a reference to three or 
more arbitrators together, when there is no clause 
providing for an award made by less than all being 
valid, each of them must act personally in per- 
formance of the duties of his office as if he were 





sole arbitrator ; for, as the office is joint, if one 


refuse or omit to act, the others can make no valid 
award. As they must all act, so they must all act 


| together—be present at every meeting, and at the 


Allowing that the Arbitration Act has failed in 
| this very important icular, it must be admitted 
that the danger which is likely to arise is not very 
| serious, for as a general rule the parties will each 
_ be anxious to arbitrate and abide by the award of 


. | their own court. 


Other signs, however, are not wanting to show 
that although ‘“‘ finality” and ‘‘ speedy justice” 
are the avowed objects of lay tribunals, the dis- 
appointed party is frequently compelled to return 
to the Supreme Court, and so to pile litigation on 
top of arbitration, without the added satisfaction 
of obtaining what he looks upon as justice in the 
end. Legal procedure, however we endeavour to 
simplify it, must always be attended with trouble- 
some rules, which too often escape notice until too 
late. 

Let us see how some of the rules under the 
Arbitration Act work in practice. It is an estab- 
lished principle that an arbitrator cannot be directed 
by the Court or a judge to state a special case for 
the opinion of the Court under Section 10 of the 
Arbitration Act, 1889, when no request or appli- 
cation to state a case has been made before the 
award has been made and the arbitration concluded. 
In a recent case the Court took the opportunity of 
saying that an award will not be remitted for the 
reconsideration of an arbitrator upon the sole 
ground.that he has made a mistake in law—the 
alleged mistake being that he had entirely omitted 
to consider or apply the ordinary rules of law as to 
the measure of damages. In considering the effect 
of Section 19 of the Arbitration Act, 1889, Lord 
Justice A. L. Smith said: ‘‘ What is the meaning 
of that Section? Without any authority upon the 
question, I should say that it is applicable only to 
a case where the question of law is raised during 
the pendency of the reference, and that a party 
cannot wait, and then, after the whole matter has 
been decided and finished in the arbitration, ask 
that a special case shall be stated.” And later on 
he said: ‘‘I, for my part, have always understood 
the general rule to be that the parties took their 
arbitrators for better or for worse, both as to 
decisions of fact and decisions of law.” 

The reports of cases arising out of arbitration 
usually contain but a short statement of the facts 
of the dispute, and scarcely ever contain any note 
of the reasons put forward by arbitrators for their 
decision. This absence of any ratio decidendi from 
an award leads one to suspect that the judgment of 
a court of lay arbitrators is not always based solely 
upon matters which are brought to light at the hear- 
ing by the parties or their representatives ; while a 
refusal on the part of arbitrators to state their reasons 
makes it doubly hard for a dissatisfied party to 
obtain a review of the matter in a superior court. 
In a case which was heard in the Court of Appeal in 
1897, the directors of the Liverpool Corn Trade 
Association had acted as an appeal court for the 
final settlement of a dispute in connection with a 
delivery of corn, which had already been determined 
by arbitration. The directors upheld the award, 
stating their reasons thus: ‘‘ After careful con- 
sideration of the appeal, and of the application to 
state a case for the opinion of the Court, and of the 
reasons for such application, I and my co-directors 
were of opinion that the award of the arbitrators 
should be confirmed, that we were competent to 
deal with the case, and that there were no grounds 
or necessity for seeking the assistance of the 
Courts.” This resolution was passed in spite of 
the fact that application for a special case or for 
an adjournment had been made in. order to allow 
one of the parties to bring a point of law before the 
notice of the Court. 

It may be that, if it is agreed on all hands that 
the award of the arbitrator shall be finally binding 
on the parties, how erroneous soever on points of 
law or fact, the arbitrators should be careful to 
avoid giving reasons. Upon this point the principle 
|to be collected from the later cases is plain—viz., 
that the Courts will not look at anything for the 
| purpose of reviewing the decision of an arbitrator 
‘upon the matter referred to him, except what 
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examination of every witness. And, even suppos- appears on the face of the award, or some paper so 


ing that the decision of the majority is to be final 
and binding, their close attendance is assured, for 
the arbitrators appointed by the ies must ever 
watch the interests of their “clients,” and the 
umpire, who is ex hypothesi an impartial person, is 
not likely to absent himself for any sinister motive. 
And it has been decided that the decision of such 
a tribunal must be the result of their mutual de- 
liberations, 


connected with the award as to form part of it. 
We recollect a case which arose out of a dispute 
‘relating to a ship at sea, where the arbitrator 
delivered with his award a paper stating his reasons. 
‘The Court treated his statement as embodied in the 
‘award, which was eventually set aside on the ground 
that the arbitrator had acted on some marine law, 
‘and not on the law of England, in deciding the 
| question of damages. 
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Apart from the difficulties which .surround any 
attempt to refer questions in dispute to a Court con- 
sisting of three arbitrators, a matter which can 
easily be remedied by some slight amendment of 
the Act of 1889, it becomes apparent that there are 
many drawbacks—we hardly like to say objections 
—to arbitration which can never be removed, even 
by the most careful legislation. The reason is not 
far to seek. Every seeming hardship which arises 
out of arbitration has its root in the fact that the 
parties, having selected their own forum, have 
refused to proceed in a Court from which a right of 
appeal lies to the highest tribunal of the land. 








FIRE-BRIGADE APPLIANCES. 

TuE fire inquest on the Queen Victoria-street 
catastrophe has seen its conclusion, after many 
weary days of investigation. Dr. Waldo, the City 
Coroner, has done his duty most conscientiously, 
and he has been ably assisted by the City 
Solicitor, thanks to whose excellent cross-exa- 
mination so many of the unfortunate facts of the 
case were brought out. The result of the inquiry 
is embodied ina number of questions and answers 
by the jury, comprising some twenty-two in all, 
and supplemented * arider. With the very serious 
findings of the jury in respect to the General Elec- 
tric Company, its methods and its omissions, we do 
not here wish to deal, as this part of the inquiry 
relates in the main to questions of construction, and 
the responsibility of owners, about which we may 
have something to say on another occasion. 

Our interest in connection with this inquiry pri- 
marily relates, as we have said before, to the Fire 
Brigade and its lack of organisation and equipment, 
and we consider that the verdict of the jury bears 
out our views in this matter, and also fully echoes 
public opinion. _ For in reply to the coroner’s ques- 
tion whether there was any neglect of legal or other 
obligations on the part of the Metropolitan Fire 
Brigade, the jury replied that there was ‘‘ No 
neglect on their part, considering the «appli- 
ances they had at their disposal,” which would 
really mean that, considering the faulty organisa- 
tion and equipment by which the force is so unen- 
viably handicapped, the actual members of the 
force did their best. 

Further, in answer to the inquiry as to whether 
the authorities neglected their obligations, there 
was an emphatic ‘‘ Yes,” and with these authori- 
ties we cannot but class the London County 
Council collectively, its fire-brigade committee, 
and the head of the Metropolitan Fire Brigade. 
When we go into questions of detail which were 
put to the jury, we find that, to their mind, Watling- 
street Fire Station could and should have been pro- 
vided with a fire-escape sufficiently long to reach the 
windows behind which the catastrophe occurred; that 
it was equally easy to stow a 60-ft. ladder outside 
Watling-street as it was to keep a 40-ft. escape. 
Further, that the Watling-street Fire Station should 
have been able to send a suitable escape, and that 
the Watling-street Station itself was unsuitable to 
its purpose. Again, the jury was dissatisfied with 
Captain Wells for the delay in converting Watling- 
street into a first-class station; and, lastly, they 
found that the jumping-sheet, on which so much 
had been said on behalf of the Metropolitan Fire 
Brigade, had not been used to catch any of the 
persons who jumped from the building at all. 

Findings of this description from an ordinary lay 
jury, after careful consideration and after hearing 
the evidence for 12 days, should have some weight ; 
for without giving expression to any exaggerated 
views, these findings very clearly echo what we 
may regard as the general opinion of ‘‘ the man in 
the street.” 

We are glad to see that no personal censure was 
laid on Captain Wells, whose energy and devotion 
to his work cannot fully compensate for want of 
special training, and therefore for a lack of that 
knowledge which can be developed only by long 
experience. This does not, however, in any way 
militate against the fact that—as in the War 
Office, in the Admiralty, and other great public 
departments—it would be an improvement if a 
large force of men entrusted with technical duties 
should preferably be under the control of a chief 
possessing extended technical knowledge and great 
practical experience. Sucha man should have been 
thoroughly trained in the most modern methods of 
fire-fighting, and he should be an expert in fire- 
resisting building construction. Where any one 


| that go to constitute an ideal chief can be found, 
/is another matter. Perhaps, long before the 

County Council has made up its mind to attempt 
jany useful reform, this authority will, so to 
‘say, be on its trial by a higher tribunal, such 
as a Royal Commission or Parliamentary Com- 
‘mittee of Inquiry, for it is unlikely that the 
_Government will long shelve the responsibility 
|of a thorough investigation into our fire losses, 
| both in respect to life and property, when the 
| state of affairs that has now been publicly dis- 
'covered shows that so much is wanting both in 
| control, prevention, and executive work. 

Turning to actual evidence, and having special 
regard to the fire appliances, it is with great 
jregret that we observe that Sir Eyre Massey 
|Shaw should have gone out of his way to attend 
|the fire inquest, and commend the fire — 
ances of the Metropolitan Fire Brigade. e 
can fully understand that his chivalrous nature, 
and his loyalty to his old force, which he com- 
manded, should have induced him to take this step, 
which speaks so much of heart but so little of head. 
We admire the manner in which he supported both 
his successor in command and his old employers, 
who treated him so badly. 

Sir Eyre Massey Shaw retired from the Brigade 
over ten years ago. He was already notoriously 
out of sympathy with modern improvements during 
the last few years of his command. His reputation 
was built up in the ’sixties and ’seventies by his 
power of organisation and the laying down of cer- 
tain principles which served asa model all the world 
over. The fire appliances he adopted during the 
first twenty years of his service stood out favourably 
as compared with the Continental appliances of the 
time, as well as the cumbersome contrivances of 
the United States. But ten years is a long period, 
particularly in fire-brigade work, which has made 
such wonderful strides both in Europe and the 
United States during that period. Sir Eyre Massey 
Shaw, with the one exception of the automatic fire- 
alarm—in respect to which he happens to be the 
chairman of a well-known manufacturing company 
—no doubt judged matters from his early expe- 
rience, but the standard of those days, we would 
urge, is not the standard of the new century. 

Similarly, we regret that Captain Wells, in his 
public utterances on fire-brigade appliances, should 
have adopted a tone of contempt for everything 
that is not adopted by his own force. Contempt 
for the rest of the world’s appliances—no matter 
whether good or indifferent—when publicly ex- 
pressed, shows a lack of an open mind; _ but, 
as a matter of fact, there are a great many 
of these fire appliances of the rest of the 
world that are not only eminently satisfactory both 
from a fire brigade and engineer’s point of view, 
but are also notably more suitable for the require- 
ments of London than many of the appliances we 
now have. Much, we know, has been made of the 
size of some of these appliances, the difficulties of 
handling them in narrow thoroughfares, but it has 
been apparently entirely overlooked that Vienna, 
for instance, the city where the pneumatic ladder 
is so popular, has streets far narrower, more tor- 
tuous, and unsatisfactorily paved than those in the 
Metropolis, whilst American cities are not entirely 
made up of broad thoroughfares. Further, many 
an appliance which is good in principle in one city 
merely requires slight adaptation to be applicable in 
another city. Unfortunately, views publicly ex- 
pressed to the gallery, and views so amusingly 
and daringly put forward, as has been the case at 
the City Fire Inquiry, may influence the safety 
of our Metropolis, and lead to many further 
Cripplegate and Barbican fires, accompanied by 
such loss of life as occurred at Queen Victoria- 
street, Hackney, and elsewhere. It is, hence, un- 
fortunately, impossible to ignore them, although of 
no technical importance. 

In contradiction, hence, to Commander Wells’ 
views, which were so chivalrously supported by 
Sir Eyre Massey Shaw, we would echo the practi- 
cally unanimous views of the fire chiefs of large 
cities, as well as those of the technical professions 
—that, no matter what may have been the case in 
earlier days, the London fire-escapes and the London 
fire-engines are not the most efficient appliances for 
life-saving and fire-extinguishing that are on the 
world’s market, and, what is more, other appliances 
should have taken their place quite a number of 
years ago. 

As far as life-saving is concerned, the old 40-ft. 





possessing all these and the many other qualities 


or 50-ft. hand fire-escape, which is now horsed, no 


doubt has certain advantages, and is, perhaps, applic- 
able to the suburbs and outlying districts ; and we 
must give Commander Wells his due that the 
horsing of these escapes, particularly in the suburban 
districts, has been of a) com with 
hand-running ; but for all-round City, West End, 
and factory work there is nothing. better than the 
pneumatic or mechanical long ladder, which can be 
raised any height from 20 ft. to 80ft. in a minute, 
and can be moved almost at all angles at will. 
This appliance is not a very heavy one, is not too 
long for our narrowest thoroughfares, and has stood 
the test of usage. 

For general life-saving work, where no form of 
long ladder is applicable (whether it be the fire- 
escape of old or the newer long ladders) nothing 
can beat the Pompier ladder with the flat iron 
hooks, when handled by carefully-trained men 
forming hook - ladder companies, as in the 
United States and in many Continental countries. 
There is no difference whatever between the 
buildings of those foreign cities and of London 
that is not really to the advantage of the usage of 
the hook-ladder, inasmuch as string courses, copings, 
and other architectural adornments are, as a rule, 
of larger projection abroad than with us. The 
hook-ladder is, of course, used in conjunction with 
life-line work; but this life-line work naturally 
also requires systematic and regular training. 

As to the fire-extinguishing appliances, there is 
not the least doubt that the chemical pressure engine 
used throughout the United States, throughout 
Austria, Germany, and several other countries, is 
the right appliance for an immediate attack upon a 
fire, being the most time-saving contrivance to get 
water to play as yet in existence. These chemical 
engines have been in use in the United States for 
some fifteen years, and on the Continent for some 
ten years, and have already reached a considerable 
state of perfection. Again, regarding the steam 
fire engine, no doubt the 450-gallon engine is a 
serviceable one for ordinary every-day work ; but 
for the handling of conflagrations such as we are 
liable to, with our small brigade and dangerously- 
built districts, far heavier engines, with the neces- 
sary heavier hose and branch equipment, are im- 
perative. 

We are not going to enter into the details of 
minor appliances, and, as a matter of fact, have 
touched upon them in connection with our article 
of July 4, dealing with the Metropolitan Fire 
Brigade and its organisation generally. We only 
wish to lay stress upon the inadequacy of the fire 
appliances, as judged by modern standards, for a 
city which claims to be the centre of a country 
noted for its engineering ability. 

We well understand that it is not within the pro- 
vince of an ordinary coroner’s jury to spend an exces- 
sive time on technical evidence, and to thus obtain a 
refutation of the views expressed by Sir Eyre Massey 
Shaw and Commander Wells. It has been the mis- 
fortune of this investigation that it has spent much 
time unnecessarily on trivialities, leaving cardinal 
questions of importance to be hurried through ; but if 
technical evidence had really been required, we think 
Major Fox, of the Salvage Corps, who has been 
giving a certain afhount of evidence—although a 
salvage ofticer—would have been able to fully 
enlighten the public, as his knowledge of the 
subject is undisputed. As a matter of fact, this 
officer only gave a slight indication of his views ; 
but even this indication was quite convincing. 
The necessary knowledge could also have been 
obtained from the gallant second officer of the 
brigade, who holds the reputation of a i- 
cularly well-informed fireman and eninent autho- 
rity on the subject. Needless to say, evidence 
could have been called from leading provincial 
fire chiefs, notably from Glasgow, Edinburgh, 
Birmingham, and Belfast. Again, the British 
Fire - Prevention Committee, although notably 
dealing solely with matters of construction, 
has quite a number of members who could 
have been drawn upon—as, for instance, Mr. 
Sachs, the architect, of considerable experience ; 
Mr. Sheppard, the well-known insurance surveyor ; 
Mr. Goad, whose fire maps have given him a unique 
reputation. But probably both Major Fox and the 
other experts we have named will classified by 
Commander Wells and his employers among those 
‘* fire experts” who have ‘‘ an axe to grind,” and 
upon whom they would apparently desire to throw 
suspicion. This is, of course, the usual policy of 
a Government official, who always looks upon out- 





side criticism with an angry eye, until public opinion 
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is too strong, and the experts who have been dis- | 


paraged carry the field. 
No one better than ourselves knows the disadvan- | 
tages of the “ fire crank ” and inventor and other | 
so-called experts of minor degree; but the authorities | 
should remember that there are a number of pro- | 
fessional men whose duties and business bring them 
in constant contact with questions of fire and who 
are able to speak very authoritatively and probably 
with a broader mind than even their own officials. 
To summarise our foregoing remarks, we hold 
that the jury’s verdict on the Fire Brigade’s defects 
was a fair one; whilst as far as an analysis of the 
Fire Brigade’s evidence is concerned, we think it 
is our duty, in the interests of engineering know- 
ledge and of the world’s fire brigades, to contradict 
flatly that the Metropolitan Fire Brigade is —- 
with the best that the world’s markets can produce. 








THE SCARCITY OF PLATINUM. 

A coop deal of concern has been expressed in 
the last year or so on the subject of platinum, and 
the course of production to meet the growing de- 
mand. It is beyond doubt that the supply is not 
increasing—if it is increasing at all—at anything 
like the same rate as the consumption ; and if this 
position is not rectified and the balance readjusted, 
it is easy to foresee a time when enterprises which 
depend upon platinum will languish for want of the 
material which it will be impossible to secure in 
adequate quantities, even at famine prices. Legis- 
lation in the Reichstag of the Fatherland has a 
way of being grandfatherly at times, but in the 
circumstances there is much to be said for the 
Bill which was under consideration not long ago, 
with the object of obtaining a legal prohibition of 
the use of platinum where it could be replaced with- 
out serious inconvenience by some other metal, and 
to limit its consumption to cases where its employ- 
ment is essential. It is not easy to see how such 
an enactment as this could be enforced strictly ; 
but, in the abstract, the measure was undoubtedly 
wise. Besides, the restricted use of platinum in 
one country could go a very little way to remedy a 
situation that is becoming acute in all manufactur- 
ing countries. For the metal is in great request in 
the manufacture of electrical apparatus, and for 
electrical engineering generally, as well as for 
numerous other purposes for which no effective 
substitute has been found. There is no good reason 
to anticipate an actual exhaustion of supplies ; but 
the fear is that, mainly with the progress of elec- 
tricity, the gulf between demand and supply may 
become wider and wider. 

Something like 95 per cent. of last year’s pro- 
duction of 13,800 lb., as compared with 13,250 Ib. 
for 1900, came from Russia; and while it is pro- 
bable that scientific exploitation of the whole of the 
Urals would lead to the discovery of other sources 
of supply, it is pretty clear that in the Government 
of Perm little enough progress is being made, in 
spite of the profitableness of the industry. Perhaps 
the sparseness of the distribution accounts nes. 
for this. The metal is obtained from alluvial de- 
posits or platinum-bearing sands, which frequently 
include gold, and which vary in occurrence up to 
4 or 5 volotniks (the zol. = 66 grains troy) and 
more in 100 poods of sand (3610 lb.). The thick- 
ness of the beds ranges from 3 ft. to 7 ft. The 
grains of metal are small in size, but sometimes 
nuggets weighing a kilogramme or more are un- 
earthed. The platinum is often accompanied by 
other rare metals, such as iridium and osmium. 
It is sent to St. Petersburg in the crude state, and 
although there are refineries in that city, very 
little is dealt with there; and as the demand for 
the metal is almost entirely from abroad, the bulk 
is exported as it is received from the mines. We 
have been told to look to New South Wales as an 
impertant source of supply and probably, with 
scientific exploitation, the investment of a reason- 
able amount of capital, and the diversion of 
miners from gold-seeking, that colony would be 
of use in supplying the world’s requirements. 
The metal there is obtained chiefly from the Fifield 
district, about 322 miles west of Sydney, where it is 
found associated with gold. Here the principal 
workings are at Platina, a township situated about 
two miles from that of Fifield, a deep alluvial 
‘lead ” containing platinum and gold, extending 
from near the former place for over a mile in length, 
and varying from 60 ft. to 150 ft. in width. A 
leading authority in Sydney told us, not long ago, 
that the platinum and gold occur in fairly coarse 





along the 


water-worn grains, and, as a rule, are confined to 
the cavities in the bedrock and to the wash-drift for 
a few inches above it. Occasionally nuggets of 
latinum have been obtained ; the largest hitherto 
ound weighs 27 dwt., and was purchased for the 
Sydney Geological Museum. There are two other 


/nuggets in the museum, weighing 11 dwt. and 


8 dwt. respectively. The wash-dirt contains from 
5 dwt. to 12 dwt. of platinum, and from 1 dwt. 
to 3 dwt. of gold per ton. The yield from 
269 loads, taken from a number of claims 
‘*lead,” was at the rate of 6 dwt. 
21 grs. of platinum and 1 dwt. 23 grs. of gold per 
ton. Platinum has also been found in the Broken 
Hill district, and in many other places; as well 


as on the beaches of the northern coast, where it 


is obtained from auriferous sands. But mining 
operations are now confined to Fifield almost 
exclusively, and it must be pointed out that 
whereas that centre yielded 12500z. in 1898, it 
yielded only 530 oz. in 1900. Probably the lack 
of organisation and the attractions of the gold- 
fields explain the decrease. If all we hear is 
credible, another British colony possesses possi- 
bilities hitherto undreamt of in the way of plati- 
num production. The superintendent of the 
Assay Office at Vancouver has reported that, 
among the specimens of gold brought to him 
to be refined, he has found considerable quan- 
tities of platinum ; and he is under the impression 
that the miners do not know platinum when they 
see it. He goes on to say: ‘‘In all the — 
mining districts of British Columbia and the Yukon 
territory, large amounts of platinum and kindred 
metals have been thrown away by miners who did 
not know the value of the product.” Very little 
of the metal is obtained in the United States. 
Half a century ago Professor W. P. Blake called 
attention to the existence of platinum at Port 
Orford on the Oregon coast, and noted that the 
platinum equalled from 10 to 30 per cent. of the 
gold. The publications of the California State 
Mineralogist show that platinum has been found 


at many places on the Pacific beach, from as 


far south as San Bernardino county, northward 
to the mouth of the Columbia. Indefinite reports 
have been made of its occurrence further north 
on the Washington beach; but its amount is 
certainly not great. Many of the beach mines 
have yielded platinum in commercially appreciable 
quantities. All this beach-platinum is discourag- 
ingly fine and difficult to save. Most of the plati- 
num product has come from inland diggings, where 
the grains are comparatively coarse. It has become 
well known in certain of the placers of California. 
Reports, which have been unsubstantiated, tell of 
the occurrence of platinum in places in certain 
localities in the Catskills, in New York, in granite 
near Philadelphia, and again near Port Deposit, 
Maryland ; but the only localities where platinum 
is known to occur in North America, otherwise 
than as a mineral curiosity, are in California, 
Oregon, and British Columbia. It remains, any- 
way, that the American production is of very little 
account, and the various reports do not point to its 
— in really considerable quantities any- 
where. 








EFFLUVIA FROM CHEMICAL WORKS. 

The recent proceedings taken against Messrs. 
Levinstein and Co. and Messrs. Hardman and 
Holden, and which have resulted in fines being 
inflicted by the Manchester magistrates, may, we 
think, fitly form a peg on which to hang a few 
remarks concerning what, to judge by the details 
of the prosecutions mentioned, is at once an im- 
portant and a complex matter. At the outset, 
the whole difficulty presents itself that, although a 
definition of what shall be deemed to be a nuisance 
is tersely set forth in Section 91 of the Public 
Health Act of 1875, the law is set in motion by 
the individual who is, or fancies himself, aggrieved, 
and who lodges a complaint accordingly. The in- 
dictment the manufacturer has to answer is not 
one that charges him with any very definite breach 
of the law ; it is that he has offended the suscepti- 
bilities of a person or persons. 

It would be a tribute to an altruism which is 
non-existent in business’ circles to assume that per- 
sonal profit is not the main factor in the carrying 
on of the vast majority of businesses, and there- 
fore it becomes necessary for us to look with the 
eye of suspicion upon protestations of manufac- 





rather than for their own ends, when their factories 
are accused of giving rise to nuisances of some sort 
or other. Even when it is shown that the law 
deals harshly with manufacturers, it is well to wait 
before pronouncing sympathetic judgment, because 
the results that have been brought about by the 
Alkali Acts show how much may be done by 
scientific skill, coupled with the gentle pressure of 
inspection, to reduce noxious effluvia to a harmless 
minimum. The powers ssed by the inspectors 
under these Acts have been considerably widened 
of late years, and now extend to many works which 
have no connection at all with the alkali trade. 
Perhapsthe most important feature of the extended 
power is that referring to that particularly objec- 
tionable gas—-sulphuretted hydrogen. Tar dis- 
tillers, sulphate of ammonia manufacturers, and 
various others, are now compelled to ‘adopt means 
for preventing the egress of this gas into the at- 
mosphere outside their works ; and this is quite 
as it should be, because, although in the case 
of prosecution there seem to be always witnesses 
obtainable who see nothing unpleasant about this 
gas, it is almost universally recognised as being not 
only unpleasant, but in a high degree injurious to 
the health. The rapid asphyxiation which is the 
lot of those who inhale a strong dose of the mephi- 
tic gas is naturally not experienced by those who 
imbibe it in a more diluted form; but even very 
small quantities produce such undesirable effects 
that we are closely in sympathy with those who 
would see the law against its egress into the air 
rigidly enforced. 

We are not concerned with the cases mentioned 
at the commencement of this article, or, indeed, 
with any prosecution that has taken place, though 
it may be mentioned that the complaint against 
Messrs. Hardman and Holden was that of evolving 
sulphuretted hydrogen from their tar-distillation 
works, while Messrs. Levinstein’s offence was the 
emission of naphthylamine vapours, the industry 
carried on being that of making certain classes of 
coal-tar colours. This latter business does not 
come within the purview of the alkali inspector ; 
but there is no reason to suppose that every pos- 
sible means had not been taken by the scientific 
staff to reduce the nuisance to a minimum ; indeed, 
undoubted testimony to this fact is forthcoming. 
With regard to the emission of noxious effluvia 
from factories, the saving clause of Section 91 of 
the Public Health Act. is somewhat lacking in 
explicitness ; indeed, pointed reference is only 
made to accumulations or deposits which may be 
prejudicial to health, nothing being said as to the 
necessity for keeping foul smells under subjection. 
It is enacted that if the accumulation or deposit be 
not kept longer than is necessary for the purpose of 
the manufacture, and that the best practical means 
have been taken for preventing injury to the public 
health, a penalty shall not be imposed. Now, in an 
ordinary way, a gas is not looked upon as a deposit, 
though it might be successfully argued that it was 
an accumulation ; but, not to insist too strongly on 
points of definition, it is hardly surprising that firms 
in Messrs. Levinstein’s position should argue that 
they have not broken any existing law, and that in 
doing their best to minimise the evil, they have 
done all that can be legitimately expected of them. 

The point arises here as to whether the existing 
law should be strengthened or not ; if the decisions 
given are accepted, and are likely to be followed as 
precedents, it would seem ‘that the law is strong 
enough as it stands, and that no amending is re- 
quired. It will be generally admitted that we all 
have a right to expect that the atmosphere we 
breathe, and which is common property, should 
not be tainted to our disadvantage by any indivi- 
dual for his own ends ; and there can be no doubt 
that repressive legislation will continue, as it has 
begun, to play an important part in reducing to a 
minimum any such annoyance, in the interests of 
the general public. We are not inclined to be 
tragic over the dire fate which hasbeen foretold 
for our chemical industries if they are obliged to 
condense all their effluvia ; we hold the optimistic 
view that means of complying with the law will be 
discovered when absolute necessity arises. We 
have in our mind’s eye the recent regulation of the 
Factory Act relating to the employment of carbon 
bisulphide. Deep were the jeremiads to be heard 
in the rubber trade when these very necessary regu- 
lations (from a hygienic view-point) were put into 
force. The lapse of a year or two, however, has 
shown that trade has in no wise suffered, and 


turers that they work for the good of the public | the capital expenditure necessitated by the regu- 
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lations has fallen upon all firms alike. Analogical 
argument must, we are fully aware, be used with 
due reserve in such cases as we are discussing, and 
we do not aver that what has been done in one 
industry can always be done in others. We shall 
rest content in stating our belief that the resources 
of science have not yet been exhausted in cases 
where the difficulties to be overcome have so far 
baffled the scientists who have applied themselves 
to their solution. At any rate, it is sincerely to 
be hoped that the coal-tar colour industry, which 
has been developed to such a very limited extent 
in England compared with what is the case in 
Germany, will not find its progress arrested by 
restrictive legislation. Our chemical industries, 
from reasons which need not be enlarged on here, 
are in none too satisfactory a position, though 
with regard to this particular nuisance question, 
perhaps enough care has not been exercised in 
the choice of site. It seems to be rather courting 
disaster to establish a chemical works in the west 
rather than the east end of a town, to use an 
expression derived from London; and it is no 
doubt owing to the propinquity of their works 
to a residential quarter that Nemesis has afflicted 
Messrs. Levinstein, while allowing works differ- 
ently situated to go free. This is largely exempli- 
fied in regard to the smoke clauses of the Public 
Health Act: notorious offenders in certain districts 
enjoying the advantages of complete immunity, 
while others differently situated are being con- 
tinually harrassed. It is, perhaps, too much to 
expect that there can ever be equality of treatment 
for all in the case of permissive legislation, put 
in motion by aggrieved individuals, but it certainly 
suggests itself as desirable that the trend of further 
legislation should be in the way of more accurate 
definition of offences, and in the treatment of all 
offenders alike, whether local complaints are or are 
not forthcoming. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS, 

THE summer meeting of the Institution of 
Mechanical Engineers commenced on Tuesday last, 
July 29, at Newcastle-upon-Tyne, under the chair- 
manship of the President of the Institution, Mr. 
William H. Maw. 

The meeting was opened by the reception of the 
President, the Council, and the members of the 
Institution in the rooms of the Literary and Philo- 
sophical Society. A strong reception committee 
had been formed, including the majority of the most 
distinguished engineers of the district. The Mayor 
of Newcastle, Alderman Henry William Newton, 
was the chairman, and Mr. H. I. Brackenbury, of 
Elswick, honorary secretary. On the executive 
committee were Sir Andrew Noble, Sir Benjamin 
Browne, Sir Theodore Doxford, and Sir Thomas 
Richardson. During the course of the meeting the 
Institution will visit Sunderland and the Hartle- 
pools, where also influential reception committees 
have been formed to welcome the members. 

In welcoming the Institution, the Mayor said 
how much pleasure it afforded him, speaking for 
so important an engineering centre, to see gathered 
together so many influential members of the pro- 
fession which had included in its ranks one who had 
done so much for mankind—George Stephenson—- 
a name which would be honourably associated with 
the history of Newcastle for all time. Locomotive 
engineering had its birthplace on the banks of the 
Tyne ; but there were other engineering industries 
associated with the district. He himself could re- 
member as a boy seeing the launch of the first iron 
ship built on the Tyne. Electrical engineering was 
closely connected with the name of Swan, who was 
of the district; and one of the most brilliant 
achievements in the field of marine engineering had 
been effected by one who, though not born on the 
Tyneside, had received his engineering training in 
the district, the Hon. C. A. Parsons, the inventor 
of the steam turbine having served his appren- 
ticeship at Elswick. There was one name so 
much in every man’s mind when Newcastle was 
mentioned that it seemed almost needless to speak 
of the achievements of the late Lord Armstrong, 
whose life’s labours had brought so much honour 
and profit to the place of his birth, and had shed 
undying lustre on the profession of the engineer. 
In succeeding to the chair which both Stephenson— 
who was the first President of the Institution—and 
Armstrong had ocoupied, Mr. Maw had a double 
alm upon the consideration of members, for he 








was distinguished both asa representative of engi- 


neering literature and as a practical engineer. This | Tyn 


was the third time the Institution had honoured 
Newcastle by a visit, and he trusted the present 
occasion would prove no less profitable and enjoy- 
able than former ones had been. He pre | by 
bidding members a cordial and hearty welcome, and 
vacated the chair in favour of the President. 

Mr. Maw, in briefly returning thanks on behalf 
of the Institution, said that it was really the fourth 
occasion during its career upon which the Institu- 
tion had visited Newcastle, for there had been 
three previous occasions upon which members had 
experienced the warm Northern hospitality of the 
district. The great success of the past meetings 
had been due to the exertions of the Corporation and 
the people of the North-East Coast. The thanks of 
members were due to the Reception Committee, 
and to the owners of works who had so kindly 
thrown open their doors to visitors, and also to all 
who had contributed in so many ways to make the 
summer meeting of the Institution a success. He 
concluded by expressing on behalf of the meeting 
his most sincere and hearty thanks for the hospit- 
able welcome extended. 

Rising again, Mr. Maw said it was a melancholy 
duty he had next to perform in referring to the 
death of Mr. John Robinson, one of the oldest 
members of the Institution. He was elected in 
1859, and became a member of council in 1866. 
During the period 1878-9 he was President of the 
Institution. Those members who attended the 
Paris meeting of 1878 would remember the admir- 
able manner in which Mr. Robinson conducted the 
proceedings and the able way in which he repre- 
sented the Institution. The Council had written 
to Mrs. Robinson expressing the sympathy of the 
Institution on her great loss, and recording its ap- 
preciation of the important services rendered by her 
late husband. He would ask the members present to 
endorse these expressions, which was done by 
members rising in their seats. 

The minutes of the preceding meeting were then 
read by Mr. Worthington, and the list of names of 
newly-elected members was called over. These 
amounted to 124 of all classes. This, the Presi- 
dent stated, was the longest list ever brought for- 
ward, and no less than 381 names had been added 
to the register this year. 


Liquip FvEt. 


The first paper read was by Mr. Edwin L. Orde, 
of Newcastle, and was upon ‘ Liquid Fuel for 
Steamships.” This we print in full on page 158. 

The discussion was commenced by a member, 
who referred to the enormous saving in freight 
accommodation secured by the use of liquid fuel. 
The mineral oil industry was rapidly growing, one 
of the latest extensions being the establishment, 
by Messrs. Graham and Co., in connection with 
Messrs. Samuel, of a line of oil steamers between 
Bombay and Borneo. The saving in bunker space 
with oil amounted to 50 per cent. as compared 
to coal. He would like to ask the author his ex- 
perience in regard to the evolution of smoke from 
oil-firing as compared to coal. This was a very 
important question, especially for war vessels, and 
he understood it had been occupying the attention 
of naval men. 

Mr. E. P. Martin asked what was the.character of 
the coal used on the trips referred to in the paper. 

Mr. Boyd said that the subject was of great 
interest to his firm (the Wallsend a Se and 
Engineering Company), and he regretted he had not 
been able to study the ee more carefully. Any 
of the members visiting Wallsend on the following 
day would be able to see a Koérting burner at work 
on their experimental boiler. They had used the 
Rusden-Eeles burner, and had a plied oil fuel to 
the boilers of vessels of the Shell tes very success- 
fully. The only difficulty they had to get over was 
the demand for steam. The flame was quite satisfac- 
tory, and the boilers had run for thousands of miles 
without trouble. To prevent the loss of water they 
were trying a modification of the Korting burner 
on the Ferdinand Laiesz, and this promised well. 
The author had said that it was difficult to separate 
water out from the oil. In this respect he had 
been more fortunate, it being found in practice that 
by using two tanks any water present could be 
separated by settlement. This had been found to 
answer well with the ships of the Clan Line and 
also with the Ferdinand Laiesz. Although New 
castle was a coal centre, the liquid fuel question was 
one of considerable importance to the district, us a 





large number of oil steamers had been built on the 
e 


Mr. Charles Hopkinson asked whether the boilers 
to which reference had been made had been designed 
specially for oil-burning. If not, no doubt they 
would have given a better result had the description 
of fuel to be used governed the arrangement. He 
would be glad to have information as to the effect 
of burning oil and coal together at sea, as practised 
by Mr. Holden on his locomotives. 

Mr. Cochrane asked whether the percentage of 
economy mentioned as being due to the use of 
liquid fuel was in terms of the weight alone. If 
so, it would be necessary, in order to arrive at a 
practical issue, to compare the price of oil with 
that of coal. 

Mr. John Bedson said that 25 years ago it had 
been found that when creosote was a half-penny a 
gallon it just balanced coal slack at 4s. 6d. a ton. 

Sir Benjamin Browne said that the saving in 
labour when oil fuel was used should be taken into 
account. 

Mr. Corley said he had heard from the Great 
Eastern Railway engineers that when oil was no 
more than double the price of coal, it then paid to 
use it. The President pointed out that in the 
case of a steamship the conditions were different 
to those present in running a locomotive, the gain 
in cargo space, due to the use of oil fuel, being a 
very important factor. 

In replying to the discussion, Mr. Orde said that 
the evolution of smoke with liquid fuel depended 
on the completeness of combustion. That this 
could be obtained was proved by a stick of chalk 
having been placed in the base of the chimney of a 
vessel burning oil without being discoloured. The 
coal referred to in the paper was good north-country 
coal as a rule, though in some instances it was ob- 
tained in foreign ports, and in such cases he could 
not speak as to its quality. The boilers in the 
ships mentioned were designed with a view to 
burning oil fuel, the tubes being shorter, and of 
smaller diameter than usual. The details, how- 
ever, were not exactly such as they would be were 
it not desirable to provide for the use of coal, should 
the occasion arise ; in fact, the design was a com- 
— in which they came as near to a purely oil- 

urning boiler as they could without making coal- 
burning out of the question. It was impossible to 
lay down any definite rule in regard to cost, the 
price varying so much under different conditions. 
In some parts of the world liquid fuel was almost 
given away whilst coal might be very dear, whilst 
in other parts the conditions were quite different. 
Sir Benjamin Browne was quite right in regard to 
the saving of labour being important. In some 
instances a reduction of 50 per cent. had been 
effected by adopting liquid fuel. What Mr. Corley 
had said was of interest ; but he had not been able 
to reach quite so good a result, the ratio of 1 of oil 
to 14 of coal being that which might most often be 
accepted. 


Exectric Lighting AND PowEr. 


Three papers on electric generating machinery 
were next read consecutively and discussed together. 
They were as follows: On ‘‘ Pumping Plant for 
Condensing Water,” by Mr. Charles Hopkinson, 
of Manchester ; on ‘“‘ Meininalis and District Elec- 
tric Lighting Company’s Power Stations,” by Mr. 
W. D. Hunter, Newastie ca e; on ‘* The 
Electric Supply Power Station at Neptune Bank,” 
by Mr. W. B. Woodhouse, of Wallsend-on-Tyne. 
ny all these papers in the present issue. 

r. Hopkinson, at the conclusion of the reading 
of his paper, said that those who visited the station 
would notice the excessively thick walls and beams 
in the roof. These had been put in because it was 
intended to put a warehouse over the engine-room. 
He had been compelled to cut the quay wall only 
where there was a joint in the masonry, so he had 
been obliged to go through in three places. This 
had involved an additional outlay of a thousand 
pounds. In spite of difficulties, however, the addi- 
tion of condensers had brought the running cost 
down, so that there was a saving as compared to a 
non-condensing plant. If a cooling tower had been 
erected, the cost would have been still less ; but as 
that would have proved a nuisance to the neigh- 
bours, it was out of the question, He had there- 
fore to go to the river, and went in the best way he 
could. 

The discussion on these papers was opened by 
Mr. Mark Robinson, who said that in the case of 
superheated steam it was desirable that the heat 
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units used should be given. If Mr. Hunter and 
Mr. Woodhouse would add them to the paper, it 
would be of additional interest. 

Mr. Lineham said that in Mr. Hunter’s paper 
there was the remarkable statement that the steam- 
turbine portion of the generator was arranged for 
the full expansion of steam from the boiler pressure 
to that corresponding to within 1 in. of the baro- 
meter. Are we then, the speaker asked, working 
within $1b. of the Torricellean vacuum ? The state- 
ment was not, however, borne out by the figures 
given in the Tables. In Mr. Woodhouse’s paper 
details were given of the performance of the recip- 
rocating engines and the Parsons turbine, but 
figures were not included as to the working of the 
latter at varying loads. 

Mr. Adamson pointed out that in Mr. Wood- 
house’s paper the three-crank engine and the steam 
turbine were compared. It would be of interest if 
the four-crank engine were added. He would be 
glad if Mr. Hopkinson would say what would be 
the result if all three plants were in use. What 
would be the increased loss in the return pipe under 
these conditions ? 

Mr. H. Lee quoted from Mr. Woodhouse’s paper, 
in which it was said: ‘‘ As a prime mover of 
electrical machinery the steam turbine approaches 
the ideal ; it runs steadily, is free from vibration, 
and needs little attention. The question of steam 
consumption has been the difficulty.” Mr. Lee would 
endorse that most fully. He had had turbo- 
generators of 160 horse-power at work for six or 
seven years, and had had no trouble with them ; 
the only drawback being the additional steam con- 
sumption. When bought, however, they were half 
the cost of reciprocating engines, and the saving in 
capital charge due to the* smaller outlay about 
balanced the cost of the additional steam. This 
applied to a non-condensing plant. Other steam 
turbines he had since installed were of the con- 
densing type, and of these the economy was every- 
thing that could be desired. He had nothing 
but praise for these turbines. The consump- 
tion of steam was less than was guaranteed, 
and they ran without attention. In regard to what 
had been said in the paper about measuring the 
variation of angular velocity by aid of a tuning fork, 
he would call attention to Dudell’s experiments, 
which were most interesting. Mr. Hunter in his 
paper had referred to a brush rocking-gear which 
was automatic in its action, being directly controlled 
from the steam cylinder. The effect, the author 
stated, was to place the brushes instantly on the 
best working position of the commutator, no matter 
what the = dno in load might be. The speaker 
would be glad of further information on this point, 
for he could not understand how the action took 
place. The same author referred to boiler feed- 
pumps which were of the single cylinder double- 
acting vertical type, and which, the paper said, used 
the steam expansively, the cut-off being regulated 
from the outside, while the pumps were working, 
‘*thus making them extremely economical as re- 
yards steam consumption.” This passage, Mr. 
as considered, needed explanation. The word 
‘*economy”’ was not a suitable one to use in con- 
nection with a single cylinder direct-acting pump. 
The steam consumption was unknown, but he would 
say it would be about 1001]b. per horse-power per 
hour. He failed to see how that could be described 
as ‘* economical.” 

Professor T. Hudson Beare referred to the trials 
of the engines of the Wallsend Slipway Company, 
quoted by Mr. Woodhouse, in which the steam 
consumption per indicated horse-power hour was 
10.35 lb., and per kilowatt hour 17.1 lb. It 
would be interesting to know, the speaker said, 
whether the data obtained by means of the 
indicator -cards had been in any way checked 
by the water discharged by the condenser, or 
by the Kennedy meter. If the figures accu- 
rately 1 “a the water fed in, it was simply 
a marvellous result from superheating. If the 


dotted curve on the combined diagrams were taken, | 


|Bank. At Elberfeld the Sulzer engines had an 


he would ask how the figures given in the Table in 


the author’s ta (above referred to) were obtained? | irregularity factor of about 1 pe 
Mr. Mark Robinson that thermal | ran perfectly in parallel, both with one another and 


He agreed wit! 
units should be given, as there was not information 
in the paper from which they could be worked out. 

Sir Reniomie Browne said that when the com- 
pany referred to by Mr. Hunter was started the 
value of condensation was not sufliciently appre- 
ciated. Afterwards this was discovered, and led to 
the addition of a condenser being made, with the 
result that additional. economy was obtained. At 


the first inception of the scheme it was thought 
that the demand for current would be almost 
wholly for light ; but now extensive works were 
taking the whole of their powers from the dis- 


tributing company. 

Mr. C. roms. Teh said he would like to speak 
on the other papers, and he would answer a ques- 
tion put by Mr. Adamson at the same time. ith 


reference to the pump mentioned in his paper, if 
the power were increased, the actual saving would 
be greater, though the relative economy, due to 
additional friction in the pipes and the condenser, 
would be decreased. Mr. Woodhouse had said he 
tested the flue gases by means of Arndt’s econo- 
meter, which indicates continuously the percentage 
of carbon dioxide. It is essentially a delicate 
balance, one scale-pan being replaced by an in- 
verted glass jar. A sample of the flue gases is 
drawn through this, and a variation in the density 
causes the pointer of the balance to deflect. As 
carbon dioxide differs largely in density from the 
other flue gases, a scale beneath the pointer is 
graduated to read the percentage of carbon dioxide 
present. The speaker asked how the difference in 
specific gravity, owing to variations in temperature 
at different times, was compensated for. From the 
diagrams of the Wallsend engines given in the 
same paper, the efficiency at varying loads was 
taken. The vacuum was 9 lb. at full load and 
12 lb. at three-quarter load. This, the speaker 
pointed out, would make a great difference in the 
result. He would ask whether, in the progressive 
trials of the same engines, the wattmeter was 
calibrated for the various loads. In Mr. Hunter’s 
paper the turbine consumption at the load bore a 
steady relation to the superheat. For 10 deg. extra 
superheat the saving in fuel was 5 per cent. In 
the reciprocating engine the greatest economy was 
below the full load, and the Parsons turbine there- 
fore was at a disadvantage when the comparison 
was made at three-quarter load, and would appear 
to advantage at full load. He would be glad to 
have further particulars of the method of regulating 
the brushes from the steam cylinder mentioned in 
the paper. 

Mr. Gerald Stoney said that in regard to the 
tests of the 1000-kilowatt plant given by Mr. 
Hunter, these were made at the works of C. A. 
Parsons and Co., the turbo-dynamo exhausting into 
the works condenser. The vacuum was bad, owing, 
firstly, to the turbine being a long way from the 
condenser; and, secondly, to the cooling pond 
being warm. Under favourable conditions, such as 
would exist at the Close Works, it should be quite 
possible to get the vacuum of 29 in. mentioned by 
Mr. Hunter. Referring to the remarks of Mr. 
Hopkinson, he might explain that the automatic 
brush gear referred to was intended to shift the 
brushes of the dynamos automatically with change 
of load. This was effected by connecting the brush 
gear to a piston in a cylinder which was controlled 
by a spring and connected by a pipe to the inlet to 
the turbine ; as the load te Ala the pressure of 
the steam at the inlet of the turbine increased also, 
and this pushed up the piston in the cylinder against 
the spring, and thus moved round, the brushes of 
the dynamo. This enabled sparkless commutation 
to be obtained at all loads without the necessity 
of fixed brushes. With regard to the Ferranti 
switch gear, this type of gear for alternating 
currents was, in his opinion, by far the best, and he 
was glad to see it being adopted for continuous 
work, for which it should be especially suitable. 
Mr. Woodhouse had remarked that for good 
parallel running an even turning moment was a 
necessity ; but, the speaker said, it was quite as 
much a necessity for a steady light. In his house, 
supplied from the Neptune Bank power station, 
when the reciprocating engines were running it was 
| possible to count the revolutions by the flick on 
‘the lights ; but with the turbine in use the lights 
| were absolutely steady. He thought the irregularity 
| factor, mentioned by Mr. Woodhouse in his paper, 
must be largely exceeded in the engines at Neptune 





r cent., and they 


| with the turbines ; the even turning moment of the 
|latter, however, seeming to have a ‘considerable 
| steadying effect on the Sulzers. It was worth ob- 
serving that the floor space occupied by the turbines 
|for double the power was one-half that of the 
|reciprocating engines, and the turbine also 
so that the cubic 
y the turbine per kilo- 


| was one-half the height, 
| feet of space occupied 





watt was one-eighth that of the reciprocating 
engines and slow-speed alternators. With regard 
to the steam consumptions, Mr. Laing was to be 
congratulated on his -results, which were probably 
a record for any engine ; but it was stated that 51. 
per week in oil was saved by the turbine. This, 
on an average output of the station of 600 kilo- 
watts, would be equivalent in cost to from 14 lb. 
to 2 lb. steam per kilowatt hour. An important 
point in the turbine was that the steam consump- 
tion does not appreciably increase with the age of 
the machinery, as in the case of a reciprocating 
engine. This was due to the valves and pistons 
of reciprocating engines becoming leaky, ‘and it 
would be interesting to see the results of tests 
taken in, say, two years’ time. 

Mr. W. Dixon, referring to Mr. Dixon’s paper, 
in which the question of parallel running was raised, 
asked if they were able to satisfactorily parallel the 
alternators in the present station. 

Mr. Spence referred to the difference in the dia- 
meter of the pump and the turbine, and asked if 
the figures given by Mr. Hopkinson as to the dif- 
ference in head were actual results. He would 
also like to know why in Mr. Woodhouse’s paper 
the period of 40 cycles per second was adopted. 
He thought a lower frequency would have been 
better. Why also were motor generators used rather 
than rotary converters? Were the motors actually 
made by the British Thompson-Houston Company ? 
He would also ask whether these machines were 
regularly parallel in work. 

Mr. Saxon asked whether the steam consump- 
tion tests of Mr. Woodhouse were all made under 
the same conditions. The statements in the paper 
as to steam-jackets being advantageous needed ex- 
planation, and further details were required regard- 
= water, &c. 

he President said so many questions had been 
asked that he did not wish to add to the number, 
but he thought it would be of value to know 
whether the full boiler steam, or steam at a lower 
pressure, was used in all jackets. The question 
had been raised lately elsewhere. 

Mr. Hopkinson referred to the difference in the 
diameter of the pump and the turbine, about which 
a question had been asked. He pointed out that 
they had to perform reverse functions ; but if there 
had been an error in the design, the makers did 
not know what the conditions they would have to 
fulfil were to be in regard to the pressure—that had 
to be worked out. They did not know yet, for 
the conditions were uncertain; but the experimental 
— as to saving were borne out by practical 
work. 

Mr. W. D. Hunter said he had not worked out 
the figures as to heat units in terms of the water 
used, but would do so and send the result in to the 
Secretary. 

Mr. Woodhouse would also try to get the figures 
as to heat units. The indicator diagrams, to which 
so much reference had been made, had been fur- 
nished by the makers of the engines, the Wallsend 
Slipway Company, as stated in the paper. He found 
it paid to run the turbine at anything over half load. 
The steam consumption of the four-crank engine 
was in excess of the three-crank engine. He ex- 
perienced no trouble at all in securing parallel 
running. In one case the trip-gear of the Corliss 
valve went wrong, and steam was admitted full 
stroke. This, no doubt, was rather trying to the 
attendants, but the engines ran in parallel. The 
Horne tachograph was of great use. In regard to 
the question of Mr. Hopkinson as to how the 
variation in temperature of furnace gases was 
allowed for, they led the pipe taking away the 
gases round the flue, so that a correction for tem- 
perature was not necessary. With the Slipway 
engines the jackets were used at all loads. The 
engines were tested first with and then without 
jackets. At three-quarter load the results were 
the same, with and without jackets ; but the lower 
loads showed the advantage of the jackets. 

The meeting then adjourned. 


Exswick Works. 

After having enjoyed the hospitality of the Re- 
ception Committee at luncheon in the old Assembly 
Rooms, members of the Institution proceeded to the 
works of Messrs. Sir W. G. Armstrong, Whitworth, 
and Co., where they were received by Sir Andrew 
Noble, who accompanied the visitors round the 
works. We have on more than one occasion pre- 
viously described the Elswick Works—or rather 


| portions of them, for the establishment is far too 
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vast to be dealt with at once—so that an outline 
reference is all that we can give on the present 
occasion. Our readers will remember that the 
engine works were started in 1847, the year the 
Institution of Mechanical Engineers was founded. 
At first hydraulic machinery was the product of the 
firm, but when the late Lord Armstrong, then 
simply Mr. Armstrong, had his attention turned to 
the improvement of artillery, by the events of the 
Crimean War, the manufacture of artillery was com- 
menced. The first gun, a 3-pounder, was made in 
July, 1855. Ship construction became an important 
feature in the company’s activities when the Mitchell 
yard at Walker was taken over in 1883 ; and in 1897, 
just 50 years.after the works had been started, an 
amalgamation was made with the old rivals of the 
firm at Manchester, Sir Joseph Whitworth and Co. 
The steel works were started shortly after the 
Walker shipyard was taken over, and about the 
same time that the Elswick shipyard was laid down 
for the construction of war vessels of the largest 
size. The last President of the Institution, Sir 
William White, was the first manager of Elswick 
yard, and, as will be fresh in everyone’s memory, 
he was succeeded by Mr. Philip Watts, who once 
more has succeeded Sir William by becoming the 
Director of Naval Construction at the Admiralty. 

For the purpose of starting the works, Mr. W. G. 
Armstrong and those associated with him purchased 
5} acres of ground. . The site lies between the rail- 
way and the river, the two running parallel and 
very close together. This has so ruled the develop- 
ment of the works that they now extend over 
an enormous length, but are of comparatively small 
breadth. This may be gathered from the fact that 
the route laid down for visitors on Tuesday’s visit 
necessitated a walk of two miles. At the present 
time the company’s possessions cover 230 acres, 
and new extensions are constantly being made, 
some extensive buildings now being in course of 
construction at Scotswood. From some particulars 
given in a notice prepared by the Institution, we 
learn that the first pay-sheet of the firm amounted 
to 91. 17s. 10d. for a fortnight, whilst there were 
now paid 40,0001. in a single week, the number of 
workmen being about 28,000. 

Visitors entered the works from Water-street, at 
the east end, and proceeded at once to the steel 
works. This department is 1100 ft. long, and 
covers an area of about 50,000 square yards. The 
melting plant comprises eight furnaces, with a 
weekly capacity of 1200 tons, ingots up to 80 tons 
weight being cast. The hydraulic forging plant 
will deal with 120 tons of forgings per week. There 
are four large forging presses, the chief of which 
exerts a pressure of 5000 tons, besides several smaller 
ones. There are five pairs of Corliss engines for 
supplying power to the forging presses. Each has 
an indicated horse-power of 1000, or 5000 indicated 
horse-power in all. The visitors on Tuesday had 
an opportunity of seeing a large forging in process 
of manufacture. Propeller shafting up to 80 ft. 
has been forged and trepanned from end to end. 
The steel works were originally started for supply- 
ing castings for the firm’s own use, but of late a 
good deal of steel has been sold to other firms. At 
present a large number of steel castings for guns 
and gun-carriages, and for marine and electrical 
machinery, are produced... Anchors are cast, and 
large stem and stern posts and rudder frames are 


turned out. The weekly output of castings is 
about 60 tons. The department employs about 
2000 men. 


The party next proceeded to the large machine- 
shop and through the ordnance departmemt, where 
the various processes of construction were in- 
spected. In one of the heavy. machine-shops there 
is a double-headed lathe which will receive two 
9.2-in. guns simultaneously. In the erecting shop 
there were the mountings for the 12-in. guns of 
the ships of the Duncan class under construction. 
These guns are 50 tons each, and are the most 
powerful supplied to the Navy. They throw a shot 
of 850 Ib. with a velocity of 2481 ft. per second. 
The recoiling energy is about 500 foot-tons. The 
total revolving weight is about 400 tons, and the 
maximum speed of turning is 1 revolution per 
minute. The machinery for supplying hydraulic 
power works up to about 370 horse-power ; and a 
speed of firing of about two rounds per minute 
per gun has been obtained from the turrets carry- 
ing these weapons. 

The shipyard excited a good deal of interest. 
one of the building be the third-class cruiser 
ordered by the British Government was being com- 


On 


menced ; whilst on an adjoining berth another 
cruiser was shortly to be laid down. A first-class 
battleship of about 12,000 tons is in preparation, as 
well asa first-class armoured cruiser of. about 11,000 
tons. Nearly ready for launching were two coaling 
vessels for the Government. Lying off the yard is the 
first-class cruiser Lancaster, of nearly 10,000 tons ; 
whilst a tank oil steamer of 7000 tons capacity is 
almost ready for departure. 

The excursion was attended by a large number of 
members, including the President, and was much 
enjoyed by all. 


Tue Institution DINNER. 


In the evening the Institution dinner was held 
in the Grand Assembly Rooms. The President 
was in the chair, and was supported by an un- 
usually large number of infinrentind madladilions besides 
the guests of the Institution. Among the former 
were Sir Lowthian Bell, Mr. J. H. Wicksteed, 
Mr. E. P. Martin, Sir Benjamin Browne, Sir E. H. 
Carbutt, Messrs. J. A. F. Aspinall, John Tweedy, 
D. B. Morison, . Percy estmacott, Charles 
Hawksley, E. Windsor Richards, Henry Lee, and 
Mark Robinson. Alderman Newton, the Mayor 
of Newcastle, was on the chairman’s right. 
Among others present were Messrs. H. H. Wake, 
engineer of the River Wear Commissioners, 
R. Fothergill, of Hartlepool, D. H. Haggie, F. 
J. Edge, Newcastle City Engineer, Mr. C. A. 
Harrison, engineer to the North-Eastern Railway, 
Professor Weighton, Messrs. Doxford, of Sunder- 
land, Hugh Laing, of Sunderland, W. Boyd, of 
Wallsend, and Wilson Worsdell. 

Mr. Maw, in proposing the toast of the King, 
made allusion to His Majesty’s recent illness, and 
in the name of the Institution sent a telegram to 
Lord Knollys congratulating His Majesty, who, it 
will be remembered, is an honorary life member of 
the Institution, on his happy recovery. On the 
morning of the following day, Wednesday, a reply | 
was received and was read out at the meeting, in 
which the King graciously expressed his thanks for | 
the good wishes of the President and the members 
of the Institution. 


son, M. Am. Soc. C.E., is now at work, deepening 
the ship channel between Montreal and Quebec, in 
the River St. Lawrence. The channel through the 
clay deposit of Lake St. Peter is 18 miles long, and 
the present depth is 25 ft. at- low water, and the 
width 300 ft. When the work is completed, the 
channel will be 30 ft. deep at low water, and 450 ft. 
wide. The dredger is built of steel, and is 160 ft. 
long, 42 ft. in breadth, and 12 ft. 6 in. in depth ; 
the engines are 1500 indicated horse-power. It 
can work down to a depth of 50 ft. It is de- 
signed to excavate in blue clay, with a lateral 
feed of 450 ft., and is controlled by wire-rope 
moorings. The discharge is effected at a dis- 
tance of 2000 ft. by a floating pipe line of steel, 
36 in. in diameter. The excavation is by Robin- 
son’s patent rotary cutter, which feeds the clay at 
the same time into the mouth of the suction Pipe, 
the main centrifugal ated serving only for dis- 
charging the dredged clay. It is stated that this 
dredger deepened on the 8th ult. 412 lineal feet of 
the channel in twenty hours, making a cut 300 ft. 
wide and from 4 ft. to 6 ft. in thickness, equal to 
an output of about 23,000 cubic yards, or about 
35,000 tons. The dredger has been built for, and 
is operated by, the Department of Public Works of 
Canada, under the direction of the Hon. J. Israel 
Tarte. j 


SHouLD MANUFACTURERS WITH Rattway SIpines 
Pay TERMINAL CHARGES ? 


An important question came before the Court of 
Appeal on Thursday of last week in connection 
generally with the rates charged for the carriage 
of merchandise from works where extensive private 
sidings are provided and maintained by the manu- 
facturers, and particularly as to whether such rates 
should include terminal charges. Several steel and 
armour-plate manufacturers in Sheffield had such 
sidings and had applied to the Railway and Canal 
Commissioners for a rebate on the rates exacted by 
the Midland Company, alleging that they were 
charged the same as traders whose similar traffic 
was dealt with at, and made use of, the Midland 
Company’s goods station at Sheffield. The Railway 





In proposing the toast of the City of Newcastle, 
Mr. Maw alluded to the fact that no fewer than | 
five past Presidents had come from Newcastle. | 
He gave figures showing that the Tyne and districts 
associated had produced substantially over half the | 
tonnage and well over two-fifths the horse-power | 
turned out in the United Kingdom last year. In| 
replying to the toast, the Mayor alluded to the 
recently-established tramway system, which now 
showed a balance on the credit side. In proposing 
the Institution of Mechanical Engineers, Professor 
Weighton gave some interesting particulars show- 
ing the advance of the Institution, especially 
during recent years. 


WEDNESDAY’S PROCEEDINGS. 
On the following day, Wednesday, July 30, 
members met again in the morning, the President 
occupying the chair. The following three papers 
were read and discussed at considerable length : 
‘*Some Experiments on Steam-Engine Economy,” 
by Professor R. L. Weighton, of Newcastle ; 
‘The Application of Cylindrical Steam-Distributing 
Valves for Locomotives,” by Mr. W. M. Smith, of 
Gateshead ; ‘‘On Mechanical Appliances in Coal- 
Mines (Coal-Cutting and Drilling),” by Mr. R. H. 
Wainford, of Newcastle. 
In the afternoon a steamboat excursion was made 
down the Tyne, at the invitation of the Tyne Im- 
provement Commissioners, in which a large number 
of members took part, others visiting works in the 
neighbourhood. 
In the evening Sir Andrew Noble gave a conver- 
sazione at his residence, Jesmond Dene House. 
Thursday was occupied by visits to Sunderland, 
Newburn, and Newcastle and Gateshead Water 
Works. To-day, Friday, excursions will be made 
to the Hartlepools, to Bamburgh Castle, to Chilling- 
ham Castle, and to Cragside Rothbury. 

We give in our present issue an account of the 
Newburn Steel Works of Messrs. Spencer and Sons ; 
and we shall deal at greater length with the other 
proceedings in our next issue. 








NOTES. 
Tue New Dreperer “ J. Israrn Tarte.” 
Tuts new dredger, which has recently been con- 
structed by the Polsen Iron Works, of Toronto 








(Ontario), from the designs of Mr. A. W. Robin- 


| missed the appeal of the Midland Compan: 


Commissioners granted the rebate, and the Court of 
Appeal has now maintained that judgment x” al 

en 
it is stated that the amount of traffic dealt with on 
the sidings connected with the Midland Railway 
between Sheffield and Brightsideaggregates 1,500,000 
tons per annum, and involves loads ranging up to 
50 tons, it will be understood that it would 
require very expensive additions to the Midland 
goods station to overtake the work done by the 
traders at their own sidings. The plea that the 
services rendered by the railway company justified 
the rates being the same as in the case of goods 
dealt with at the company’s station is difficult to 
understand. That obviously was the view alike 
of the Commissioners and of the Court of Appeal. 
A difficult legal point was raised—whether there 
was jurisdiction to allow a rebate, unless it was 
first shown that the charge in respect of which the 
rebate was claimed had, in fact, been made. In 
other words, did the original rate include terminal 
charges? Railway someones do not as a rule 
satisfy a client as to the’ details of rates. But 
the Court of Appeal had no jurisdiction to impugn 
facts—an seth teen the decisions of the Railway 
and Canal Commissioners only lies on a question 
of law. The Railway Commissioners, in their judg- 
ment, had, however, expressed the view as to the 
facts that the rates charged embraced either a 
station terminal or station and service terminals, 
which justified the rebate. 


CATALYSIS AND ITs APPLICATIONS. 


The term ‘‘catalysis” was introduced by Berzelius 
in 1835 ; whilst Ostwald had defined catalytic mate- 
rials as such which affect the velocity of chemical 
reactions without themselves appearing in the final 
process. Such agents are used in many depart- 
ments of chemical industry. In making sulphuric 
acid by the lead chamber process, the presence of 
nitrogen oxides is necessary to effect the com- 
bination of the mixed vapours to form sulphuric 
acid, whilst the use of platinised asbestos for the 
formation of sulphuric anhydride by the direct 
combination of SO, and oxygen, has lately attracted 
great attention since the Badische Anilin and Soda 
Fabrik have entirely abolished lead chambers for 
the production of the sulphuric acid used in their 
works. This firm, it will be remembered, claim 
that they will be able to drive the natural indigo 
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out of the market with their synthetical product. | foreigners included in that number at the dates|the ordinary stock, and making the largest possible 
In making artificial indigo by their method, cata- | mentioned : additions be se “ene reserve wagner: have 
isis figures largely, not only in the production of | ME Weg sete ye 
the sulphuric acid used, but also in the oxidation of | <8 4 pe Bs | was as much as 185,000/. The effect of this Eos policy 
the naphthalin by this acid, which can be effected | 1901 15,208 319 | has been that the capital of the company has been 
smoothly only if mercury is present. Accord- : pe . 3 | kept within relatively moderate limits, extensions having 
ing to Mr. J. T. Conroy, B.Sc., catalytic agents Further, his Excellency said that whereas twelve been paid for in whole or in part from time to time out of 
appear very sensitive to “poisons.” In making | T thirteen years ago only four lines were subsidised | surplus profits instead of being charged wholly to capital. 

by the Government—namely, the Yokohama-Shang- | Thus in the six months ending March 31, 1902, 175,280/. 


sulphuric anhydride at the Badische Works, it 
is found that the gas must be most thoroughly 
purified before being allowed to come into contact 
with the catalytic agent, or the latter soon loses its 
powers ; and many other cases of traces of impurity 
inhibiting catalysis are known. In addition to 
the use of catalysis in producing H,SO,, the same 

henomenon is relied upon in Deacon’s process 
for the manufacture of chlorine, which is worked 
on a very large scale. In this process hydrochloric 
acid and air are passed over cuprous chloride main- 
tained at a temperature of 450 deg. to 500 deg., 
with the result that the chlorine is liberated. The 
cuprous chloride undergoes no change. Another 
important application of catalysis is to the oxidation 
of sulphuretted hydrogen in a Claus kiln. The 
kiln in question is charged with a special form of 
oxide of iron, which, as time goes on, is converted 
into pyrites without losing its catalytic properties ; 
but the curious fact remains that ordinary pyrites 
is quite useless for this particular purpose. Mr. 
Conroy expresses the opinion that catalytic agents 
act by taking part in intermediate reactions. Thus, 
when a current of ammonia is passed over red-hot 
soda amide it is broken up into its constituents ; 
but this occurs through the amide decomposing 
into nitrogen, hydrogen, and sodium, the latter in 
the presence of the ammonia re-forming the amide. 
In fact, many chemical reactions are not so simple 
as they appear, and the final stage in any change 
is not reached so directly as has hitherto been 
supposed ; or, to quote Professor Armstrong : ‘‘ In 
all cases of chemical change, energy is ultimately 
degraded ; but in most cases a switchback, rather 
than a simple inclined plane, is the graphic analogue | 
of a circuit of chemical change.” 





JAPANESE MARITIME ASSOCIATIONS. 


One of the reasons why so much progress has 
been made in science and industry in Japan is the 
formation of societies or associations for the pur- 
pose of promoting the object in view, and the 
members of these associations have thrown them- 
selves heartily into the work of advancing their 
interests. There are now not only a large general 
Institution of Engineers, but also special institu- 
tions for the study of the theory and applications 
of the different departments of science. In addi- 
tion there are a number of organisations of a 
more general nature which have for their ob- 
ject the study of economic, industrial, social, 
and political conditions, and these, in conjunction 
with the journals and newspapers published in the 
country, bind the people in a common effort when 
there is any national work on hand. For instance, 
in the war with China it was not simply the Army 
and Navy that were at work, but almost every 
person in the country was doing something to help, 
and the soldiers and sailors felt that they had the 
support of the Japanese people in all their efforts. 
When the spirit of a nation is awakened in this 
way, marvels can be accomplished. Among the 
other associations, the Kaiji Kyokai (Maritime 
Association) is one of the most interesting 
and important. It includes practically all the 
business men of Tokyo, and a_ considerable 
number of those in other parts of the country. 
It appears that the intention of this Asso- 
ciation is to become a kind of Japanese Lloyds, 
and one of its objects is to bring the naval forces 
and the nanantle marine into closer contact, and 
thus promote the development of the latter. Ata 
recent meeting, Viscount Yoshikawa delivered a 
speech in which he alluded to the growth of Japan’s 
mercantile marine during she Meiji era—namely : 


Number of Steamers 


and Sailing Vessels Tonnage. 
of Foreign Style. 
1870 46 17,000 
1882 614 , 
1891 7564 664,000 





These figures, the Minister said, unquestionably 
offered ground for congratulation, but compared 
with the corresponding figures for Occidental coun- | 
tries, they left a great deal to be desired. The | 
following figures show (1) the total number ‘of | 


qualified seamen in Japan, and (2) the number of | stantial dividend (viz., 7 per cent. per annum) upon 


John Pender, 14,851/.; and Duplex, 320/. These sums, 


previously mentioned. The Chiltern was engaged during 
the six months on repairs to the Suez and Suakim No. 2 
cable (twice). 
No. 1 cable. 
gram cable (twice) ; the Zanzibar and Mozambique 


Seychelles and Mauritius cable; and the Mozambique 
and Lourenco Marques cable for the Eastern and South 
African Telegraph Compan 
engaged in re 


Porthcurnow and Lisbon No. 1 cables. She further re- 


mention 9 Company, 
cable for the eel 
She further laid a cable across the Tagus for the 


curnow and Lisbon Nos. 1 and 2, the Porthcurnow and 


Vi 
Meg and the Malta and Alexandria No. 1 cables. The 
Amber was engaged on re 
;and Lisbon No. 1, 
| Vigo and Lisbo 
|engaged in 
of the Eastern Telegraph Company continue to pursue 


Yo 


hai, the Kobe-Tientsin, the Kobe-Newchwang, and | 
the Kobe- Vladivostock, the distance traversed 
by the steamers on these lines being 210,000) 
nautical miles annually—there were now sixteen 
lines thus subsidised, including lines to America 
and Europe, and the number of miles traversed 


was 1,800,000 yearly. Statistics showed that twelve | }, 


years ago, when Japan’s foreign. trade represented 
140 million yen, only 14 million yen’s worth was 
carried in Japanese bottoms, whereas in 1901 the 
trade had reached the figure of 428 millions, and 
the portion carried by Japanese vessels had been 
148 millions. He adduced these figures with satis- 
faction, and said that while they bore testimony to 
the assistance rendered by the society in developing 
Japan’s mercantile marine, they also indicated what 
a great field offered for its exertions. Count 
Okunu followed with one of his interesting speeches, 
in which he dwelt on the economic aspects of the 
mercantile marine, and insisted on the importance 
of Japan’s acquiring ability to build all her own 
ships. This is evidently part of her plan, which she 
is carrying out with steady perseverance and 
already with considerable success. 








SUBMARINE TELEGRAPH ENTERPRISE. 

Tue Eastern Telegraph Company, Limited, cannot be 
charged with indifference to outside opinion in the matter 
of its tariffs, really sweeping reductions having been 
made of late by the management. Thus at the com- 
mencement of March this year the tariff for messages to 
India was reduced from 4s. per word to 2s. 6d. per word. 
From the commencement of April the following other | 
reductions were also made: On messages for the Straits | 
Settlements, from 4s. 6d. to 3s. 6d. per word; for the) 
Dutch East Indies, from 5s. to 4s. per word ; and for | 
Sumatra and other islands, from 5s. 5d. to 4s. 5d. per | 
word. Finally, the Australasian settlements had great 
concessions made to them, from the commencement of 
June the rate for messages for Victoria being reduced from 
4s. 10d. per word to 3s. per word ; for Queensland, from 
5s. 1d. to 3s. 2d. per word ; and for New Zealand, from 
5s. 2d. to 3s. 4d. per word. The Pacific cable is expected to 
be brought into operation throughout in the course of 
November ; but it is clear that it will have to face a very 
different and much more severe competition than, ‘perhaps, 
its promoters anticipated. The section of cable between 
Perth and Adelaide having been brought into operation 
by the Eastern Extension, Australasia, and China Tele- 
graph Company, Limited, direct oo communica- 
tion has now been established between Great Britain and 
Australasia vid South Africa. This is, of course, another 
advantage to the Eastern and Eastern Extension Com- | 
panies. as in the event of a rupture of one of their old | 
cables they will now have the benefit of an alternative | 
line. In the course of the half-year ending March 31, 
1902, the Eastern Telegraph Company expended 64,217/. 
in the repair and renewal of cables, less 24,4217. charged 
to other companies and accounts for calls of ships for 
cable-repairing pu . The company had six repairing 
steamers at work during the six months—viz., theChiltern, 
the Electra, the Mirror, the Amber, the John Pender, 
and the Duplex. The expenditure incurred in connection 
with each of these vessels was as follows: Chiltern, 
10,614/.; Electra, 13,217/.; Mirror, 9911/.; Amber, 8905/.; 








| 
| 


together with 6398/., representing the value of the cable 
used, sundry expenses at stations, and other charges in 
connection with the repairs, made up the total of 64,217/. 


She also picked up the Suakim and Perim 
Sbe further repaired the Zanzibar and 
om cable ; the 


o. 2 cable; the Zanzibar and 


I y, Limited. The Electra was 
irs to the Vigo and Lisbon, the Villa 
iz, the Cadiz and Gibraltar, and the 


igo cable for the German Ocean 
and the Lisbon and San Miguel 
and Azores Telegraph ompeny, 

ortu- | 
ese vernment. The Mirror was en on the 
ibraltar and Tangier, the Vigo and Lisbon, the Porth- 


red the Emden and 


, the Gibraltar and Malta No. 1, the Malta and Poz- 


irs to the Porthcurnow 
the Cadiz and Gibraltar, and the 
m cables, while the John Pender was 
the Mediterranean mostly. The directors 
y which has given great strength to the under- 
in the past—viz., the paying of a fairly sub- 





corrosion would 
extinctors have failed through corrosion of the controllin 
taps, rotting of the hose, or premature mixing of acid an 
alkali by careless or mischievous persons. 


reckoning temperatures from 0 deg. 
from the hatte zero. ™ 


was charged to the general reserve fund in reduction of 


the cost of new cables, the fund being a down in 
consequence from 903,131/. at the close of tember, 
1901, to 902,701/. at the close of March, 1902. e com- 


pany has formed no fewer than seven reserve funds—viz.: 
the general fund, the maintenance ships’ fund, the marine 
insurance fund, the fire insurance and guarantee fund, 
the line and buildings depreciation fund, the removal of 
ead offices fund, and the insurance of in transit 
fund. These funds amounted altogether at the close of 
March, 1902, to 1,398,1087. The expenditure made on 
cables, land lines, stations, ships, and investments in 
other companies stood at the close of March, 1902, at 
7,433,8737. The amount charged to capital for new cables 
to the same date was 950, 3071. 

In the first half of this year the Anglo-American Tele- 
graph Company realised a profit of 110,$78/. Of this 
amount 12,000/. was at once allocated to the renewal fund. 
The amount at the credit of this fund was inc » with 
the help of interest on investments and some other inci- 
dental receipts, from 897,602/. at the close of December, 
1901, to 923,336/. at the close of June, 1902. The amount 
charged against revenue for the repair of cables for the six 
months pe bee 30, 1902, was 8182/7. It is well, per- 
haps, to remark that the renewal fund has nothing to do 
with the repair of cables: it is intended to provide for the 
cost of new cables when it will not answer the purpose to 
repair old cables any further. The difficulty with which 
the Anglo-American Telegraph Company has had_to 
struggle for many years is excessive capitalisation. The 
amount of the various stocks issued by the company stood 
at the close of June, 1902, at 7,000,000/,, this total being 
made up as follows: Ordinary stock, 763,580/.; 6 per cent. 
preferred stock, 3,118,210/; deferred stock, 3,118,2107. The 
company, asa general rule, gives the preferred stock its full 
6 per cent., and about 3 per cent. is generally worked out 
for the ordinary stock, but the deferred stock receives 
scarcely anything. 








‘*FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES, 
To THE Epitor or ENGINEERING. 
_ Sir,—I have read Mr. Rivers’ article in your current 
issue, and note that he speaks disparagingly of hand- 
menye as compared with extinctors. In justice to my 
rm, which invented the ‘‘ London Brigade ” hand-pump 
many years ago, I should like to point out some facts on 
the other side of the question. 

_ The extinctor is a useful machine for prompt applica- 
tion ¢f it is properly charged and ready. It is ishly 
efficient as far as its contents go ; but, if the fire is not ex- 
tinguished by one charge, then serious’ delay occurs in re- 
charging, and during this time the fire may get ahead. 
The extinctor, therefore, has its sphere of usefulness 
limited to the size of fire which can be put out with one 
charge. With the hand-pump a continuous stream can 
be kept up from starting work, as the pail can be supplied 
with water from buckets as long as necessary by another 
person, or by asmall hose from the nearest tap. In a 
private house several buckets should be kept in the bath- 
room, and as soon as an alarm is given, the cold-water tap 
can be turned on and buckets replenished by dipping in the 
bath and carried to the hand-pump which has been got to 
work. As regards keeping in order, cleaning and oiling the 
hand-pump a few times a year is all that is necessary. 

With extinctors made of steel, as Mr. Rivers describes, 
be a serious danger, and in practice many 


With the hand-pump the London Fire Brigade put out 


a 2000 to 3000 fires annually without using larger appa- 
ratus. 


Verb. sap. 
Tam Sir, yours faithfully, 
; J. CompTON MERRYWEATHER. 
Whitehall Court, S.W., July 28, 1902. 








GAS ENGINE TEMPERATURES. 
To THE Epritor or ENGINEERING. 
Sir,—In giving, incidentally, an expression for the 


adiabatic equation for a gas, in my recent article on 


‘*Gas Engine Temperatures,* I made use of the simple 


expression 


PP y% 4° — constant. 
It should, however, have been stated that the values of 


a. and f in this particular equation are the constants In 
the linear equations for the specific heat in terms of T (the 
absolute temperature), and not in terms of @ (the tem- 
perature degrees Centigrade), as elsewhere in the article. 


The equation becomes somewhat less symmetrical when 
ent., instead of 


I did not give the actual steps of the integration, 


because adiabatic transformations were not under con- 
sideration, and also because the solution is given at length 
in Professor Burstall’s report. 


I 


am, &c., 
London, July 25, 1902. H. E. WIMPERIS. 
EN Rik 08 eon 


* See Encingerine, June 27, 1902. 
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INDUSTRIAL NOTES. 


In the last published bulletin of the Department of 
Labour, issued from the Government Printing Office, 
Washington, there is an admirable report upon the 
hand-working and domestic industries of Germany. 
Our own Labour Department is still far behind in reports 
of this sort. The American Bureau of Labour send out 
specialists to examine into and report upon the indus- 
tries of all countries, so that those interested in such 
subjects in the United States often know more of the 
real condition of those industries than the people en- 
gaged in them. That is one reason, perhaps, why it is 
that American inventors and producers keep better 
abreast of the times in all kinds of industrial appliances 
than those of any other country in the world. Another 
reason is the adaptability of both manufacturers and 
workers in the use of all new contrivances to cheapen 
production and develop fresh fields of enterprise. 

The writer of the report, Dr. Henry J. Harris, 
states that domestic industries are more developed in 
Germany than in the United States, and also that 
more accurate information is available in respect of 
the former than of the latter country. He reviews 
the history of such industries from ‘‘ the close of the 
Napoleonic period” to the present time. Prussia led 
the way to more extensive industrial developments by 
greater freedom from guild ordinances, and a more 
uniform system of regulation. The author contends 
that industrial freedom in Germany was completed by 
about 1870; but it did not lead, as was expected, to 
any lower standard of work ; for in 1895 reports show 
that 97 per cent. of those engaged in domestic indus- 
tries had received ‘‘a reasonable training in their 
trades.” Thus the character of the workers was very 
little changed : they had followed the old lines by 
apprenticeship, or by inheritance. 

The author distinguishes between the ‘‘ hand- 
worker,” one who produces the whole article for sale, 
or is a workman independently of his fellows, as 
regards his own particular portion of work and pay, 
and the home-worker, who may produce in combina- 
tion with others in the domestic workshop. Those 
are apart from the factory system. It is stated that 
in 1895 there were 2,146,972 establishments, employ- 
ing 8,000,503 persons in what the author calls 
“Class B,” leaving out gardening and fishing, and 
‘‘those engaged in trade and transportation.” In com- 
parison with the previous census of 1882 there was a 
decrease of only 5.4 per cent. in the number of 
establishments, while there was an increase of 34.8 per 
cent. in the number employed. The proportion of 
workers in 1882 was 2.6 ; in 1895 it rose to 3.7 persons 
per establishment. The largest numbers were engaged 
in Class I., the clothing re cleaning and the textile 
trades; in the building trades and the foods and 
drinks industries ; total, 445,807. Class II.—In the 
metal, engineering, wood-working, mining, &c. ; total, 
2,915,498. Class fi, —In the leather, paper, printing, 
chemical and other trades, 634,138 persons. Group I. 
comprises 55.6 per cent. of the whole industrial popu- 
lation, of which 43.2 per cent. supply localised wants. 
In the whole three groups, with two exceptions—the 
manufacture of sugar and of clothing—only about one 
per cent. of the total production was exported. It is 
shown that there were 964,848 ‘one-person hand- 
working establishments,” and 839,637 employing more 
than one person. It would appear that the increase 
of the factory system is very slow, and is mostly con- 
fined to a comparatively few industries, those chiefly 
engaged in manufactures which are affected by an 
export trade. Numerous details are given, backed up 
by statistics of the proportions in various groups, the 
numbers er ape the districts mainly affected, &c. 
It is altogether a useful report upon the industries of 
a country which is undergoing great changes, indus- 
trial and competitive, like Germany. 





‘The report adverted to contains also an account of 
Workmen’s Compensation Acts in various countries, 
the working of the Conciliation and Arbitration Act 
in New Zealand, the Compulsory Arbitration Act in 
New South Wales, and digests of recent reports of the 
States Bureaux in eight important States. There are 
also other features, one being decisions of the Courts 
affecting labour. One of these is important, bearing 
upon the crucial subject of picketing. The case had to 
do with the Tron Moulders’ Union. The Otis Steel 
Company, Limited, prayed for an injunction to pre- 
vent certain acts of the members of the local union, 
No. 218, during a strike. The complaint was, ‘‘ un- 
lawful interference with employers’ business.” The 
injunction was granted, the district Judge (Judge 
Ww me) delivering a rather lengthy judgment, in which 
all the main facts of the case were recited. There 
was, it appears, an absence of violence; but this, 
it was explained, was because the non-strikers 
et protected, being lodged and fed within 
the works. The Judge said: “Nor must intimi- 


dation be disguised in the assumed character of 
Persuasion too emphatic, or too long and 
followed, may become a nuisance, and a 


persuasion. 
persistently 


fendants unwisely asked for a definition of picketing. 
The Judge replied that the defendants knew what it 
meant, as they inaugurated it. He added: ‘It is the 
establishment and maintenance of an organised espion- 
age upon the works and upon those going to and from 
them.” ‘This is the broadest definition yet given, and 
the men will hardly thank their counsel for extracting 
it from the Judge, who seemed unwilling to give it. 
His judgment was that the system was an interference 
with personal liberty. 

The law’s delay has become proverbial, but the 
causes of such delay are ‘anmeunatiha to the non-legal 
mind. The ‘‘stop-day” inaugurated by the South 
Wales miners is a thing almost forgotten in the record 
of industrial disputes, and yet only last week the 
whole question cropped up in the Court of King’s 
Bench. The Glamorgan Coal Company and seventy- 
three other coal companies and colliery - owners, 
members of the South Wales Coal-Owners’ Asso- 
ciation, sued the executive and trustees of the 
South Wales Miners’ Federation to recover damages, 
on the ground that they, the defendants, had mali- 
ciously and wrongfully induced the miners, who 
were members of the Federation, to commit a breach 
of their contracts under the sliding scale agreement. 
The plaintiffs further asked the Court to grant an in- 
junction restraining the defendants from committing 
similar acts in the future, and for a declaration that the 
funds and property of the Federation were liable for the 
costs and ipachonn in the present action, as the plain- 
tiffs might be entitled to. The defendants denied that 
they had induced the miners to break their contracts. 
They further contended, as an alternative, that if their 
servants had induced the miners to break their contracts, 
they had acted beyond the scope of their authority. 
The whole of the pleadings are comprised in the above 
brief abstract. The contention of the plaintiffs is that 
the Federation was responsible for the acts of the 
men, and is consequently liable for all damages result- 
ing from the action complained of. The defendants 
deny responsibility for the action taken, and conse- 
quently any liability for losses incurred as a result of 
such action. The question was thus reduced to a 
purely legal question of responsibility and liability on 
the part of the Miners’ Poleeabion, as an entity, as in 
the Taff Vale case, not yet finally disposed of. 

The damages in the case are laid at 100,000/., while 
the membership of the South Wales Miners’ Associa- 
tion is stated to be 128,000. The action of the men 
complained of covers two periods a year apart, in 
1900 and 1901; but the steps taken in October and 
November, 1901, led to the case being taken into 
court. The manifesto in October, 1901, was signed 
by the executive of the Federation, and declared for 
four ‘‘stop-days,” on the 25th, 26th, and 31st of October, 
and November 6, on which days the miners ceased 
working. The contention of the defendants is that 
the sto e was effected not by the Federation, but 
by the Ric ing Scale Committee. It was admitted by 
counsel that the stoppage in 1900 was due to the 
Federation. After considerable discussion, the whole 
matter was left to the Judge, questions of fact, and 
the law thereupon, the jury being discharged from 
further attendance. In his evidence Mr. W. Abrahams, 
M.P., stated that a number of the leading mine- 
owners agreed with the policy. One point urged in 
the defence was ‘ ra trade union could not 
conspire ;” another was that the body proceeded 
against could not be held responsible for damages if 
any were sustained. Mr. Rufus Isaacs pot er that 
merely inducing a person to break a contract was not 
actionable, as the question of justification would arise 
in such a case. The miners’ two chief officials ad- 
mitted in their evidence—firstly, that the Federation 
sanctioned the ‘‘ stop-days,” and paid all expenses ; 
and, secondly, that in order to shift responsibility, it 
was left to another body altogether—the Sliding 
Scale Committee—to carry out the decision and under- 
take the responsibility ; one of them further admitted 
that this was done to evade the law as laid down in 
the Taff Vale case. The final contention of counsel 
for the defence was that the Federation was not the 
cause of the ‘‘ stop-days,” and, further, that there was 
no ground of action, as there was no proof of malice 
or intent to injure the plaintiffs. It was further con- 
tended that the Sliding Scale Committee were not 
liable, absence of motive being also urged on their 
behalf. In the end the learned judge said that he 
would consider the matter, and try to deliver judg- 
ment before the Long Vacation, but was not sure that 
he would be able to do so. 





The International Co-operative Congress, which met 
in Manchester last week, dealt with many subjects of 
a social and political character above and beyond the 
mere trading and commercial matters which are sup- 
to be the chief objects of the co-operative 
movement Doubtless one of the principal objects 
of the congress was to bring into closer relationship 
the now numerous co-operative associations on the 


tries be interchanged. All are consumers; some 
are producers as well as consumers ; and co-operators 
believe in dealing with each other in a rather exclusive 
sense, as a homogeneous whole. Not that the co- 
operative societies neglect to trade with others 
outside their own pale; but, all other things being 
er they prefer to deal with each other. They have 


ad to brave the boycott, and they do not hesitate 
to employ it if occasion should arise. The t whole- 
sale societies are vast emporiums, and supply the retail 


stores. After all, their action is not dissimilar to that 
of other great trading corporations and concerns ; but 
the co-operators profess principles of quite another 
order, which may be described as trade and philan- 
thropy combined. 





In the hipaa, district no great flush of 
trade is yet visible. There has been a quiet demand 
for iron in all departments, and quarter-day quotations 
have been firmly maintained. Export houses have 
eg out orders for bars, hoops, and galvanised sheets, 

ut the quantities, it is said, are limited, as makers 
refuse to make concessions off quoted rates. In the 
steel trade acute competition by Germany is said to 
have caused concessions in prices, in order to secure 
contracts of any weight by local firms. It is to be 
feared that the postponement of Coronation festivities, 
and the uncertainty caused by the new arrange- 
ments, have led to some derangements in the indus- 
trial affairs of the country. In the engineering 
and allied trades there has been little change. In 
the constructive branches there is still a good deal 
of activity. 





In the Birmingham district business has been mode- 


rate and new orders generally small. But a good 
demand has continued for best bars, and the unmarked 
firms are finding improved trade at full rates. Quota- 


tions for black sheets have been firmer, and galvan- 
isers have been well employed. Hoop, nail iron, and rod 
are in fairly good request. The demand for steel con- 
tinues good, with nochange in rates. Theengineeringand 
allied trades remain about the same generally. In the 
other iron, steel, and metal-using industries there are 
variations in degrees of activity, but most of them are 
described as good, moderate, or fair; a few quiet; 
but it is exceptional to hear of one where trade is bad. 


The position of the engineering trades in Lancashire 
has improved, and is steadily, if slowly, improving. 
Here and there a firm complains of slackness or lack of 
orders, but the complaint is not general. Heavy 
stationary -engine builders, who recently were but 
indifferently engaged, have been booking important 
orders, a considerable portion of which are for South 
Africa. Machine-toolmakers are gradually but surely 
filling their shops with new orders, and are no longer 
compelled to accept the low rates ruling of late. 
Locomotive builders and all sections of electrical engi- 
neers continue to be as active as ever, and boilermakers 
generally are well employed. It is satisfactory to find 
that textile machinists are better off for work in some 
sections, but on the whole the improvement is but 
slight. There has been a steady hardening of prices 
in the iron and steel trades, but buyers proceed slowly 
where the rates are advanced. 

The textile trades continue to cause some anxiety. 
The proposal to resort to short time is not so generally 
responded to as to enable the employers in the cotton 
industries to resolve upon it. The scarcity and dear- 
ness of the raw material render it difficult to manufac- 
ture at a profit. The agitation is spreading in favour 
of opening up new centres of supply, and Africa is 
being looked to as a wide field for enterprise in this 
connection. The employers and operatives are at one 
upon this subject. The question is, How far and to 
what extent can Government aid be counted upon to 
open up new centres for the growth of cotton? It is 
a great industry, and America requires more and more 
of the raw material. 





The great coal strike in Pennsylvania took place about 
eleven weeks ago. At first much was said about its 
magnitude and importance ; then came cablegrams of its 
collapse. Now come some figures as to the éxtent of 
the strike after ten weeks’ endurance. The strikers 
number 75,000, and some 35,000 workmen in other 
industries are idle by reason of the stoppage. The 
estimate of losses is given as follows: To operators in 
price of coal, 26,000,000 dols.; to miners in wages, 
12,000,000 dols.; to employés, other than miners, 
idle by the strike, 3,100,000 dols.; to business men in 
the strike region, 9,500,000 dols.; to business men 
outside the strike region, 5,000,000 dols. ; cost of police, 
special, 610,000 dols.; losses, mines and machinery, 
2,300,000 dols.; maintaining non-union miners, 175, 
dols.; total estimated losses, 58,685,000 dols., equal to 
about 11,737,000/. of British money. Such a vast 
sum was never lost by a strike in this country. 





Some 1000 diamond-cutters in Amsterdam are said 
to be out of work. This branch of industry has been 





Continent of Europe, so that international trade 





form of unlawful ceercion,” 


The counsel for the de- 





shall be extended, and the products of various coun- 





under a cloud for some time, and it does not appear to 
improve very much, 
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LIQUID FUEL FOR STEAMSHIPS.* 
By Epwin L. Orne, of Newcastle - upon - Tyne. 


THE subject of this paper is one which has already re- 
ceived so much attention that it is difficult to-day to 
contribute anything which possesses much value. A close 
examination of the literature which has appeared on the 
subject, however, seems to show that, from some cause or 
another, the many undoubted advantages which liquid fuel 
offers have either not been fully appreciated, or, if appre- 
ciated, not pursued with sufficient determination to insure 


Fig.1. Korung Burner. 





Fig.4. Rusden-Eeles Burner. 





'to organise distributing stations, the question of the | 


| adoption of liquid fuel on a large scale appears to need 
forits solution only the close attention of engineers. The 
principal sources of supply are the fields of Borneo, 
Burmah, the Caucasus, Texas, and California ; but there 
appear to be indications that further supplies exist, and, 
were the demand assured, would be explored and deve- 


—_ 
io} 


The subject. seems to fall naturally into four divi- 
sions : 

1. The characteristics and calorific value of the various 
forms of liquid fuel at present available. 


Fig.2. Swensson Burner. 


SSNS 


Petroleum consists of a number of hydrocarbons, which 
occur in the following series : 


1.CnH(2n+2) Methane. 
2,CnH2n Olefine. 
3. Cn H (2n - 
4. Cn H (2n —- 4) 
| 5. CnH(2n —-6) Benzine. 
6. Cn H(2n” - 8) 
} 7. CnH (2n — 10) 
| 8. Cn H (2 —- 12) 


Of the eight series, the first, second, and fifth are those 
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that they shall be realised in actual practice. The explana- 
tion of this'would appear to be that until comparatively 
lately liquid fuel was not obtainable in such quantities 
as are required to make it commercially useful. 

For many years the Caspian Sea was the only place | 
where liquid fuel was u in the furnaces of marine | 
boilers, and, as the quantity available was not sufficient | 
to allow of its export, it could only obtain a very limited 
application. Of late years, however, the sources of supply 
have largely inc in number, and now that the large 
oilfields of Borneo and Texas are in active operation, and 
commercial enterprise only needs the stimulus of demand 





_* Paper read before the Institution of Mechanical | 
Engineers. 








2. The general conditions which govern its combustion 
in boiler furnaces. 

3. The various types of apparatus which have been 
designed for utilising liquid fuel. 

4. The actual results which have been obtained. 

Characteristics.—The composition of petroleum is in 
itself a study which demands special knowledge, and 
only the features which are of importance from the point 
of view of combustion need Be considered in this 


paper. 

The composition of petroleum is exceedingly complex, 
but as some of the phenomena which present themselves 
in using it as fuel are purely chemical, some attention to 
its principal characteristics is essential to the proper con- | 
sideration of the subject. 





| regular, 





=> 


Enlarged Views cf Tongue Sprayer. 





| which occur most frequently and in the largest propor- 


tions, and as of these three the first or Methane series 1s 
probably the most important, a short consideration of its 
characteristics will be sufficient for the purpose of this 


paper. 

Phe first four members of the series are gaseous 
(Methane, Ethane, Propane, and Butane), when in 
contact with air at ordinary temperature. The liquid 
members begin with n = 5 and end with n= 25; with 
higher values of n the members are semi-solid (paraffins). 
The boiling-point rises fairly regularly with the increasing 
values of » from n = 9 upwards (each additional carbon 


‘atom representing a rise of about 20 deg. Cent.), as also 


does the specific gravity, although the increase is not so 
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The crude petroleums as they come from the wells are 
usually refined by a process of distillation, and the 








processes of distillation, both of which present phenomena | principle seems to be impossible owing to the rapid 
which exert an important effect on the behaviour of | increase in quantity ; but in the odpm a of steam, on 





products of the process may be roughly divided into three | = fuel when treated in the burning apparatus. the contrary, it appears to be possible to distil practically 
groups : Ee ae | These are: the whole of the crude product. One explanation of this 
1. Light oils, distilling over up to 150 deg. Cent. | 1. The “cracking” process. phenomenon that has been given is that steam has the 
2, Illuminating oils, distilling over up to 300 deg. Cent. | 2. The effect of steam on distillation. pecgerty of lowering the boiling points of the hydro- 
3. Residuum. | The ‘‘cracking ” process consists in distilling over the | carbons with which it is brought in contact, and therefore 


The American light oils consist principally of the lighter oils at temperatures above those at which they | allows them to volatilize at temperatures below those at 
members CHhe to CgHjg, and the illuminating oils C;H)¢ | would boil under normal conditions. This is effected either | which the cracking process sets in. -Superheated steam 
to C\gsH3; of the Methane series. The residuum can be | by allowing the products of the distillation to condense |is generally used im order to attain the temperature 
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ig.6. Avvangement of Combined 
Oil and Coal Fuel Installation with Forced Draught (Howden), 
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ee «oe Fig.7, Vapour Burner (Diirr). 
























































uv 
subjected to higher temperatures when it yields (a) heavy | and fall back into the contents of the still, or by distilling | required for distillation, which reaches 550 to 600 deg. 
oils which P uce lubricating oils and paraffins, and (6) | under pressure. The effect of the process is to decompose | Fahr. in many cases. Air does not possess this solvent 
carbon in the form of coke. the heavier oils remaining in the still and materially | property, nor is it so convenient a vehicle for the heat 
.The members of the three groups are further sub-| decrease their specific gravity. The oil resulting from | requi in the process of distillation. This part of the 
divided into about 20 for trade purposes. The specific | this process becomes more homogeneous in its composition subject has been dealt with at some length, as the process 





gravities of the three groups are approximately : | than before ; but if the temperature in the still reaches too of presenting the liquid fuel in boiler furnaces in the 
Light oils 0.65 — 0.78 | high a point, solid carbon is deposited in the form of | most suitable conditions for combustion is in many 
sil omer aad : e ese deposits of solid carbon, unless careful respects an analogous one. Before complete combustion 


Illuminati i cs 73 — co ; Tor 
Lalsietion'ee "toa E TS age Bue rim if en attention is paid both to the temperature to which the | can take place, the fuel must pass from the liquid to the 
N. P % | still is exposed and to its design, form a large proportion vapour form ; and it is obvious that the most successful 
‘A o further consideration of the refining of the crude | of the residuum after the lighter oils have been taken | apparatus must be that which accomplishes this object 
ous would be necessary were it ‘not for two very distinct off; and continuous distillation on the “cracking” | with the smallest expenditure of heat. The fuel oils in 
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general use are the crude oils of Borneo and Texas, and 
the residual oils of the Caucasus and Burmah. The 
ultimate analysis of these oils is given in Appendix A 
(page 161). 

It has been suggested by some of the early writers on 
the subject that lquid fuel has a higher calorific value 
than solid fuel of the same chemical composition, from the 
fact that a certain amount of heat has been rendered latent 
in passing it from the solid to the liquid form ; and it has 
therefore been argued that heat values calculated on the 
basis of solid carbon are under-estimated to the extent of 
this latent heat of liquefaction. Dr. Paul, who investi- 
gated the subject very closely, has suggested 6000 British 
thermal units as the value of the heat thus lost; but as 
this is the value assigned by Rankine to the latent heat of 
the gasification of solid carbon, it would appear to be too 
high for the latent heat of its liquefaction. The determi- 
nation of the heat value of petroleum by the bomb calori- 
meter does not show the existence of this latent heat, and 
Dr. Paul comes to the conclusion that it is not probable 
that petroleum, when used as fuel, can be made to evapo- 
rate more than about 16 lb. of water from and at 212 deg. 
Fahr. This agrees with nearly all the well-authenticated 
results that are on record. 

Taking Borneo oil as an example, some heat balance- 
sheets that have been experimentally obtained are given 
in Appendix B (page 161). 

The heat lost in radiation was measured at a separate 
trial ; the amounts thus found were interpolated in the 
balance-sheet, and found to agree very closely with the 
result found by difference in the usual way, in all cases 
but the second, when the observed evaporation was un- 
doubtedly too high. The observed evaporation results 
were 15.4, 15.95, 14.6, and 14.48 respectively. The differ- 
ence between the first and second pairs of experiments is 
due to the presence of water in the oil. This exercises a 
very important function in the behaviour of the fuel, and 
is responsible for much of the difficulty that has attended 
its use. The actual reduction of the heat value of the 
fuel = 13.14 British thermal units per 1 per cent. water, 
in addition to the loss of the oil which it replaces: for 
example, 1 Ib. of oil mixed with 10 per cent. water evolves 


18831 x 0.9 = 16947.9 British thermal units 

less 131.4 ss #2 
= 16816.5 

a difference of 1915.5 British thermal units, or « loss in 

evaporative power of nearly 2 lb. of water from and at 


212 deg. 
Besiles this actual loss of heat, the presence of water 





So many of these burners have been designed by various | ignition of the outer layer of the spray, and a central cur- 
inventors that it is impossible to describe more than one | rent of air is also induced by the action of the jet of steam 
or two, which are typical of each of these three main | and oil ing from the burner. 5 
divisions, without overstepping the limits of a paper, and| The Rusden-Eeles burner (Fig. 4) is so well known as 
in — his selection the author has endeavoured, as far | not to require a detailed ——— ; it allows of separate 
as possible, to treat of those that have stood the test of | adjustment to the steam and oil jets, and is in all respects 
actual working at sea. a simple and workmanlike fitting. 

Of mechanical spray burners very few have achieved| Fig. 5 shows a burner designed by the author to 
success. It is obviously very difficult to devise an appa- | vaporise as much as possible of the fuel to prevent any 
ratus which is capable of dividing into a fine spray a| possibility of cracking the oil, and at the same time to 
material so thick and viscous as fuel oil. The best known | sweep out in the form of spray any of the heavier pro- 
and most successful burners of this type are those of | ducts which might remain undistilled. The burner is 
Messrs. Kérting Brothers (Fig. 1, 158). The oil is | designed to work with highly superheated steam (prefer- 
first heated to a temperature of 130 deg. Cent. and then | ably 600 deg. Fahr.). The velocity of the jet induces a 
forced under a pressure of about 50 1b. per square inch | current of heated air, which insures instant ignition of the 
through nozzles, each of which has a small orifice at the | outer layers of the flame and consequent increase of tem- 
apex controlled by a central spindle with an enlargement | perature over the whole of the jet. 
of spiral form, so arranged as to impart a vortex motion! Of vapour burners pure and simple the author only 
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destroys the conditions necessary for perfect combustion, 
and this occurs and may cause considerable damage to | 
boilers of the ordinary marine type, although the quantity | 
is not sufficient to extinguish the flame. The first effect | 
is naturally to reduce the temperature of the flames and 
thereby increase their length, thus moving the point of 
highest temperature further into the furnace, which has | 
the effect : ; | 
1. Of rendering a large portion of the furnace heating 
surface entirely useless. 
2. Of raising the temperature in the combustion | 
chambers to a point which may be hurtful tothe material. | 
3. Of causing the last stage of combustion to take place 
in the smokebox and funnel. | 
The conditions that attend and the re-actions that take | 
place in burning liquid fuel in boiler furnaces present a | 
problem which has apparently not received the attention | 
which it deserves. Petroleum vapour depends entirely on | 
temperature, and it is therefore almost impossible to col- | 
lect samples when actually burning it in a furnace. It | 
seems obvious that the first effect of the furnace heat on | 
the petroleum spray is to liberate hydrocarbon vapours, | 
and to ignite them on the outer surface of the jet. The | 
ignition raises the temperature of the whole of the jet, | 
and probably dissociates some at least of the hydro-carbon | 
vapours into carbon monoxide and hydrogen. In what 
form the undissociated hydro-carbon vapours burn it is 
difficult to conjecture, but the appearance of the flames 
su ts that acetylene is present. This might conceiv- 
ably arise from the reaction CH, + CO = H,O + C,Hp. 
As the temperature of the flame rises, the hydro-carbons 
are uhabiy all dissociated and burn as CO and H to 
CO, and H,O without farther change. When the condi- 
tions are satisfactory, the flames are opaque and dazzling 
white in colour for a distance of some 6in. from the 
nozzle of the burner, become semi-transparent, and almost 
violet in colour at the middle of their length, and 
shade into red at the end. In burning oil which is 
mixed with water the combustion is incomplete, the violet 
colour never ap and the end of the flame 1s dark red 
and fringed with smoke. In some cases, where water is 
resent in comparatively small quantities, the end of the 
semen is white and presents the napeerense of acetylene, 
cie 








which may arise from want of su nt heat in the flame | 
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to the oil as it passes through, of sufficient intensity to | knows of one at the present time—the Diirr (Fig. 7). 
make it fly into spray by centrifugal force as soon as it| Here there are two reservoirs for containing oil, &c., 
issues from the nozzle. |called by the inventor “gasifiers” (Vergiiser). The 

Fig. 6, page 159, shows the way in which these burners | smaller gasifier is heated by means of a fire, and as soon 


to decompose the hydrocarbons. This has been observed, | are generally arranged, and the refractory lining to the | as the oil which it contains is sufficiently heated to give 


when, although no smoke was formed, and the air supply | furnace. Some such arrangement is necessary to maintain | off va’ 


ur, this vapour is lighted, and the flame serves to 


was not more than 20 per cent. above what is chemically | the ee at a sufficiently high — to vaporise the | heat the large qoaliine, the vapour from which is burnt in 
the 


necessary for the fuel, the evaporative performance of the | fuel, an 


to prevent condensation o flame before it has | the furnace of the boiler to which it is fitted. As soon as 


boiler was poor, which confirms the existence of a low | attained the temperature required to insure complete this flame is well established, the temperature inside the 


furnace temperature. 


combustion. Another burner of this type is that of Mr. | outer casing covering the two gasifiers is sufficient to 


The “burners,” which have been designed for ad-|Swensson, of St. Petersburg (Fig. 2, page 158). Here | maintain the vaporising process. 


mitting liquid fuel into boiler furnaces, numerous as they 


are, may broadly divided into three distinct types. | into sony hed — against a cutter placed at a short | lation can be considered complete wit 
These are : distance from the ori 

1. Mechanical spray, in which the liquid fuel is forced | burner is used by Messrs. Howden, who have supplied | arrangement for separating water. 
made of such a form as | some installations to boilers fitted with their well-known | means so simple as it would at first sight appear. The 


under pressure through nozzles, 





the fuel passes through a minute orifice, and is divided| In addition to the actual burning a no instal- 


out (a) some form 


ce. An adaptation of the Kérting | of filter to cleanse the fuel oil of impurities, and (b) some 
his last is by no 


to b it up into a fine spray and thus render it in- | system of forced Eye (Fig. 6). — gravity of most fuel oils is about 0.92 to 0.96, so 
flammable. The second type is by far the best known. hy ae ex- | that separation by the action of gravity alone is an ex- 
3), and the Rusden- | ceedingly lengthy process, and practically never com- 


2. Spray burners, where the liquid fuel is held in sus- | amples are: The Holden burner (Fi 


pension and driven into the furnace by means of a jet of 
steam and compressed air. 


es burner (Fig. 4). Both these a Fr are designed | plete ; but as the coefficient of expansion of fuel oil is 


| to work with steam as the spraying medium, but in the | considerably higher than that of water, the action may be 


3. Vapour burners, in which the liquid fuel is volatilised | Holden burner a-current of air is induced by means of a | greatly hastened by heating the contents of the tank ; the 


and the vapour admitted to the furnace. 





| Ting of steam-jets outside the flame, which insures a rapid | combination of oil and water, however, is curiously inti- 
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mate, and a careful experiment showed that at a tempera- 
ture of 140 deg. Fahr. seven days elapsed before the water 
was completely separated. A large expenditure of heat 
is required if the contents of the fuel tanks are to be 
maintained at such a temperature, and it is obvious that, 
unless the separating process is complete and the water is 
all drained out of the tank before any of the fuel is drawn 
off for use in the burners, the lower Lioeik which are the 
first to flow, are formed of a concentrated intermixture of 
oil and water. One way out of this difficulty consists of 
a swing pipe ——— at one end by a floating vessel. 
The orifice of the pipe is arran at a suitable dis- 
tance below the surface of the liquid fuel, and a coil 
of steam pipe is fitted so as to raise the temperature 
of the at immediately surrounding the opening into 
the pipe; the fuel passes through the swing pipe on 
its way to the burners, and is to a great extent freed 
of water at a comparatively small heat expenditure 
Fig. 8.) 

It is impossible within the limits of a paper to describe 
fully the various arrangements that have nm designed 
for burning liquid fuel, and the author would refer those 
who wish to pursue the subject to the writings of M. 
Bertin. The actual results obtained by successful installa- 
tions of burning apparatus on sea-going steamers are some- 
what difficult to aaa, but owing to the courtesy of the 
Shell Transport and Trading Company, the Burmah Oil 
Company, and Messrs. Korting, the author has been 
enabled to give figures showing the actual consumption of 
liquid fuel in practice as exemplified by mechanical and 
steam spray-burners. It is obviously impossible to draw 
any exact comparison between solid and liquid fuels with- 
out complete trials carried out in such a way as to show 
the actual boiler performance, and there are, unfortu- 
nately, no available data which allow of this being done 
properly from a scientific point of view. Commer- 
pie 2 leaves the results have some value, and to 
make the comparison as useful as possible, the corre- 
sponding consumption of coal as actually ascertained is 
given in four cases. 
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Ship. Installation. = 5 Ag | es be 3 x 
Egeee |ES2| 8 | S8 
| SAMAR |SOO] SF | Ee 
| ead 
C. F. Laiesz Kérting | 1.408 1.93 | 7560 | 2200 
Sithonia Howden 1.085 1.49} .. 2500 
Murex Rusden-Eeles | { 16 Ge} 25 tns} 5202 
Syriam ge “a LE .. | 2480 | 800 
f | The Author, | 
Khodoung+ | Armstrong, | 1.08 1.67 | 2700 | 960 
|Whitworth & Co. 





* The consumption in this case is given in tons per day. From 
Sir Fortescue Flannery’s paper in the Transactions of the Institu- 
tion of Naval Architects, 1902. No indicated horse-power was given. 


Differences in consumption in favour of liquid fuel as 
compared with coal : 


Per Cent. 
“C, F. Laiesz ” say 27 
‘* Sithonia ”... ») aoe 
‘*Murex” ... ins ae 20h it. ae 
‘* Khodoung ” se! ie ies i So 


All the vessels have triple-expansion engines of normal 
proportions, except the ‘* Sithonia,” in which quadruple- 
expansion machinery is fitted, and from the coal consump- 
tion trial the amount of water required per indicated 
horse-power must be considerably less than in the other 
vessels referred to. 

From the figures given above, it is evident that with a 
well-designed apparatus it is possible by good manage- 
ment to realise in actual practice the full difference in 
calorific value between liquid and solid fuel, at rates of 
evaporation such as are usually obtained in the boilers 
of vessels of the mercantile marine. At the higher rates 
of evaporation, such as required in war vessels, the problem 
becomes more complex; but now that it is receiving the 
serious consideration of the Admiralty, there can be no 
doubt that a satisfactory solution of this most important 
question will be arrived at. 

In presenting this paper the author, while conscious 
of its many shortcomings, hopes that it may serve to 
initiate a discussion in which more light may be thrown 
on the delicate problems involved in the combustion of 
liquid fuel than has hitherto appeared. 


APPENDIX A. 
Fuel Oils. 
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Carbon. | Hydrogen. |Oxygen, &. 











per cent. r cent. r cent. 
Soa is 87.8 | PeO78 6? 1.24 
Cneteis so | ines 135 
Burmah 86.4 | in} iS 

The calorific values are : 

a B.T.U. 
TNO... 18,831 
oll eae 
18,611 
Burmah 18 864 


These values are determined by the calorimeter. 





APPENDix B. 
Heat Balance-Sheet of Borneo Oil. 


Loss Due to Moisture. Units of Evaporation. 


= 
poe X9X (212 -1)+-966-+0.48(T | 1.15 


212) (where t= initial temperature 

of oil. T=temperature of escap-| | 

ing gases). | 

. Losses due to heat carried off in 

escaping gases, | 
1+A1xT + (A=weight of air re- 

4000 | 
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1.19 





re 


quired for combustion (observed)), 1. 
3. Loss due to radiation (observed)..| 1. 
4. Heat employed in evaporation .. 15. 


a 
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Total heat value of oil --| 10% | 19. 
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NEWCASTLE AND DISTRICT ELECTRIC 
LIGHTING COMPANY’S POWER STATION.* 
By W. D. Hunter, of Newcastle-upon-Tyne. 

THE Newcastle and District Electric Lighting Company 
was formed in January, 1889, for the pur of supplying 
the city of Newcastle-upon-Tyne and the adjoining dis- 
tricts with electrical energy. The nominal capital was 
50,000/., and the first issue of shares was limited to 15,000/. 
Considerable delay was experienced in obtaining the 
necessary powers from the Board of Trade. The interval 
was, however, utilised for acquiring a station and pur- 
chasing and erecting the requisite plant and machinery. 
A convenient and centrally-situated station near to the 
River Tyne was acquired by purchasing a portion of the 
Forth Banks Works, belonging to Messrs. R. and W. 
Hawthorn Leslie and Co., which originally formed their 
Ma-ine Engine Department, previous to the establish- 
ment of the large works at St. Peters. 

The station was equipped with three Lancashire boilers, 
30 ft. by 7 ft. 6 in., and four Parsons single-phase turbo- 
electric alternating generators of 75 kilowatts capacity 
each. The total capacity of the Forth Banks Works at 
present is 3000 kilowatts. This includes two 400-kilowatt 
continuous-current turbo-electric generators, which were 
erected about two years ago to meet the immediate de- 
mand for electrical energy for power purposes. This 
demand continues — and in order to keep pace with 
it the Newcastle and District Electric Lighting Company 
are now erecting at their new works in the Close two 
continuous-current turbo-electric generators of 1000 kilo- 
watts capacity each. 

The Forth Banks Works are peculiarly situated on the 
side of a hill, the engine and boiler-rooms forming terraces 
one above the other. Advantage of such a site could not 
have been taken without great expense had it been neces- 
sary to provide substantial engine foundations, but with 
the Parsons turbine these can practically be dispe 
with. The total area of the engine-room is only 400 square 
yards, and in that space, as stated above, there are fixed 
turbo-generators representing a total capacity of 3000 
kilowatts. Water is drawn for condensers from the River 
Tyne. The water-pipes are laid in a brick-lined tunnel 
about 100 yards long, and terminate in a condenser 
chamber sunk to mean tide level. There are two sets of 
condenser plant—one for surface condensation, dealin 
with light loads, and the other for jet condensation, an 
— of condensing 48,000 lb. of steam per hour. 

ig. 1, e 162, shows the arrangement of surface-con- 
densing P ant. The pumps are worked by an engine fitted 
with rocking levers and spear-rods, the engine being fixed 
at boiler-room floor level. This plant was made by Messrs. 
R. and W. Hawthorn Leslie and Co., and has been at 
work for nine years, to the entire satisfaction of the com- 
pany. Fig. 2 shows the arrangement of jet-condens- 
ing plant which was specially designed to take ad- 
vantage of the position in relation to the River Tyne. 
The water pumps are situated at mean tide level, the 
air pumps only deal with air and vapour, and the jet 
water rises to a considerable height in consequence of the 
vacuum formed ; the ‘‘ head” against the pumps at the 
bottom of the well is therefore comparatively small ; the 
vacuum obtained is generally within 1 in. of the indica- 
tions of a standard barometer. The contract was carried 
out by Messrs. John Abbot and Co., of Gateshead, the 
pumps being supplied by the Worthington Pumping En- 
gine Company, and theair-pump engines by Messrs. Carrick 
and Wardale, Gateshead. The cost of repair and renewals 
for this plant during the six years it has been in opera- 
tion is practically represented by the cost of inspection. 


CLosE Works. 


The site of the new works, at present being constructed 
and equipped, is immediately on the side of the River 
Tyne, situated about midway between the high level and 


Redheugh bridges. The works when completed will have 
a capacity of 12,000 kilowatts, or about 20,000 indicated 
horse-power. 


The engine and boiler-rooms, with coal-store overhead, 
run parallel with the river from which the circulating 
water for condensers will be drawn. Coal will be brought 
to the works in barges and conveyed to the coal bunkers 
and furnaces by special plant. The workshops, stores, 


&c., will be situated at the east end of the engine-room, 
where provision is left for building these on. © CrOss- 
section (Fig. 4) shows clearly the relative itions of 


the various parts of the machinery. The following is a 
brief description of the more important parts of the 
plant. 

Turbo - Electric Generators.—The two generators are 





* Paper read before the Institution of Mechanical 
Engineers. 


— | of a test made at Heaton Works on one of the 





each of 1000 kilowatts capacity, the electromotive force 
being 500 volts and the speed about 1800 revolutions per 
minute. By adopting this size of generator, excellent 
results in regard to economy of steam are obtained, as 
will be seen from the followmg Table, giving particulars 
merators 
for the Newcastle and District Electric Lighting Com- 
pany’s Close Works. | 

Pig. 5 is an engraving of the generator tested as above. 
Tt will be observed the machine is of the tandem form, 
and had really two dynamos, each of 500 kilowatts capa- 
city. The armatures are interchangeable, and, if neces- 
sary, one dynamo may be run independently of the other. 
The steam-turbine portion of the generator is of the 
makers’ latest improved construction, and is arranged for 
the full expansion of steam from the boiler pressure to 
that corresponding to within 1 in. of the barometer. The 





























| WATER. 
Cyl. Average ——— 
> p| Vac. | Super: | y =a) 

Speed |S. V. P. | 30 In. | heat. Volts. ho Per Perkilo 
| Bar. aie Hour watt- 
| * | Hour. 
| deg. F. 

1690 188 | 26 71 500 {1011.6 | 21,734 21.48 
1680 140 | 26 86 500 | 909.0 18,610 20.47 
1700 142 | 2 128 500 | 894.6 17,760 19.85 
1660 144 26.3 132 500 | 890.7 17,020 19.1 
144 26.3 135 500 | 882.9 17,171 19.43 
1700 145 26.3 137 500 | 874.04 | 16,983 19.43 
145 26.3 137 500 | 901.06 | 17,500 19,42 
1680 146 | 26.3 136 500 | 896.7 17,302 19.29 
1640 142 | 264 136 500 | 862.2 16,479 19.11 
142 | 26.6 133 500 | 877.2 16,800 19.15 
1640 146 26.3 131 | 500 | 944.17 | 17,908 18.96 
1660 140 26.3 142 | 500 | 986.6 18,434 18.78 
1710 135 26.3 146 | 500 | 942.5 17,559 18.52 
1710 135 26.4 182 | 500 | 942.6 17,460 18.52 
140 | 26.5 195 | 600 | 878.06 | 15,857 | 18.06 
1710 146 | 26.6 221 500 | 863.28 | 15,493 17.94 
145 | 26.5 237 500 | 897.84 | 15,922 17.73 





It should be noted that these results were obtained when the 
machine was running some 10 per cent. under full load. At full 
load, with a 27-in. vacuum and 240 deg. Fahr. superheat, the con- 
sumption would fall to about 17 Ib. per kilowatt-hour. 
aes is carried out in three barrels or cylinders of 
definite length and diameter to suit. The revolving por- 
tion is carried on large journals, and transmits the power 
to the armatures through a special claw-coupling arranged 
at one end. At the opposite end a worm and thrust 
collars are fitted, the former being geared to a wheel 
which works the oil pump for automatic lubrication by 
means of a crank-dise shaft. The fixed portion of the 
cylinder is designed to rest upon the supports provided 
at each end and at the exhaust, the foot 1s rigidly bolted 
to the bedplates, while at the steam end provision is 
made for the foot to slide on the pedestal without altering 
the alignment, provision being thereby made for any altera- 
tion due to expansion. 

It will be observed that steam is brought right on to 
the cylinder top, and is controlled by suitable valve gear 
as near to the working shaft as possible, so that all losses 
are minimised. The steam enters the first chamber and 

the ‘‘runaway ” valve, which under ordinary work- 
ing conditions is open ; the steam is then in contact with 
the working valve, and the quantity —_ is controlled 
4 means of the steam relay gear fixed directly above. 
his gear is automatic in its action, and works in conjunc- 
tion with an electrical solenoid. In addition, there is pro- 
vided a pulsating motion to keep all parts of the lever and 
valve gear in movement, and to insure prompt action on 
any change of load being made. The electric solenoid is 
energised by the main circuit, and maintains automatic- 
ally constant voltage at all loads. The action is as 
follows: Should the vol rise above the normal on 
change of load, the solenoid core is lowered, and a small 
balancer piston hung at the opposite end of the lever 
is raised a proportionate amount; this allows the 
steam which keeps the regulating valve in action to escape 
more quickly, and the valve closes a little. If the vol 
falls, the opposite effect is produced ; and so quick is the 
response to any change of load that it is easy to maintain 
the pressure within 2 per cent. of the no 2 

The dynamos are of the latest type, and embody all the 
improvements which experience alone can show to be de- 
sirable. Great care is taken to ventilate the armature 
thoroughly; and as much skill is required to effect a 

lance, extra attention is given to the various parts, both 
before and after they are assembled on the shaft. The 
brush rocking-gear is very interesting ; it is automatic in 
its action, and is controlled directly from the steam cy- 
linder. The effect is to place the brushes instantly on the 
best working position of the commutator, no matter what 
the change of load may be. The floor space occupied by 
each machine is 38 ft. 6 in. by 6 ft., or only 231 square 
feet area. 


The heaviest parts do not exceed : 
Tons. 
Cylinder bottom as eas 
» «cover ... ai ms 
ee ae eh oa 
Armature ie as a 3 


Mr. Parsons has kindly lent the author a model, now 
on the table, of a 4000-kilowatt generator, which gives an 
excellent idea of the ———- of this large machine. 

Boilers.—The five boilers at present erected were made 
by the Stirling Boiler Company ; they are illustrated in 

igs. 6and 7. Each of these boilers 1s capable of evapo- 
rating 18,000 lb. of water per hour at 250 1b. pressure per 
square inch. e boilers are fired with chain-grate 
stokers, which work with absolute smokelessness in this 
type of boiler. Each boiler consists of three top drums 
and two lower water drums connected by banks of tubes. 
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The feed is admitted to the back top drum, passes down | the outside, while the pumps are working, thus making 
the last bank of tubes, and thereby comes in contact with | them extremely economical as regards steam consump- 
the hot gases before they leave the boiler, thus reducing | tion. The pumps are very simple, and all the parts are 
the chimney temperature toa minimum. The feed-water | readily accessible. 

being heated in its passage down the back bank of tubes, | Coal-Conveying Plant.—The type of coal-conveying 
deposits mud and sediment in the bottom drum, whence | a has not been definitely fixed upon ; four alternative 
it can be readily blown off ; and as this drum is far re- | designs are illustrated in Figs. 8 to 12. In each case the 
moved from the fire, no injury will result from a consider- | plant is designed to discharge the coal from barges as 
able accumulation of solid matter in it. This arrange-| they come alongside the jetty or quay wall, afterwards 
ment of the boiler thus has an economiser and purifier | distributing it along the coal bunkers in front of the 
action, so that if there is any deposit, it takes place in the | boiler-house, whence it is fed into the hoppers of mecha- 
rear position, and the water is purified before reaching | nical stokers. 

the tubes over the fire. With the special design of com- | 
bustion chamber shown, surrounded on three sides with | and Co., of Aberdeen. 
firebrick, a high initial temperature is obtained, thus in-| with Hone’s grabs, capable of holding 1 ton of coal. 















Fig. 8 (Scheme A) is a design by Messrs. Barry Henry | 
The electric cranes are fitted | 





suring perfect combustion and an absence of smoke; it) These deliver into Ingrey’s registering vies ma- 
also admits of an inferior quality of coal being burned | chines, from which the coal is taken to the 


veyor run, ashes can be stored until a convenient time 
for their removal, when they can be discharged by means 
of a special. controlling valve into any conveyance that 
"a be used. : : 

he design submitted by Messrs. E. Bennis and Co., 
of Bolton, is illustrated in Fig. 10 (Scheme C), and shows 
that the whole apparatus is contained in a small space, 
and that the arrangements made for actuating the grab 
and distributing the coal are very complete. 

The proposal submitted by Messrs. Graham Morton 
and Co., Leeds, is shown by Figs. 11 and 12 (Scheme D), 
and provides for taking the coal from barges by means of 
two grabs worked by electric cranes. It is then passed 
| through a weighing machine and elevated to the bunkers, 
| over which it is distributed by means of a push-plate con- 
veyor. The coal to each boiler is measured by means of 





unkers by | a special machine which registers the amount contained 


with high efficiency. The design of the boiler is simple, '‘ means of elevators, and distributed by means of a push- | in a revolving apparatus. 


Forth Banks Works. 


Fig.2. Fet Condenser. 
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Figi. Surface Condensing Plant. 
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Fig.6. Stirling Boilers. 
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Cross Section of 1 of the 5. 
Close Works. 
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as the tubes are expanded direct into the drums, and! plate conveyor. A weighing and recording machine is 


access to the interior is obtained by 4 
doors. The makers supply,a simple 


ning five manhole | provided for each boiler, so that by comparing the total 
arrangement for| weight of coal received and the weight of coal burned, 


cleaning the interior of the tubes, and provision is made | the stock can be correctly ascertained. 


for a steam jet to blow soot off the outside surfaces. The 


Fig. 9 (Scheme B) illustrates the design submitted by 


author has obtained from the Stirling Boiler Company a/ Messrs. Babcock and Wilcox. The conveyor consists of a 


working model of one of their boilers, which will be put in 
operation at the meeting to show the manner in which 
the water circulates. 

Boiler Feed-Pumps.—The boiler feed-pumps are sup- 
plied by Messrs. G. and J. Weir, Cathcart, and consist 
of two of this firm’s well-known standard single direct- 
acting pumps, each 9} in. diameter water cylinder by 
12} in. steam cylinder and 24 in. stroke. These pumps 
are single-cylinder double-acting and vertical. The pump 
ends are of cast iron, fitted with gun-metal liners, and the 
pump rods are of cold rolled manganese mze. The 
valve gear is positive ; that is, the steam valve can never 
be in such a position that the pump will not start imme- 
diately steam is turned on. In these pumps the steam is 
used expansively, and the cut-off can be regulated from 





double-link chain carrying a series of pivoted buckets, sus- 
pended in such a manner that they maintain their vertical 
positions, and are free to revolve on their axles at all 
points of their path, excepting those points at which it is 
n to dump or empty them; and this dumping is 
automatically performed in a very simple and efficient 
manner, by means of a cam action, whilst the buckets on 
being released from the dumpers right themselves, and are 
ready to be refilled. The system of buckets passes 
through the cycle of its action, continuously filling and 
emptying, or dumping, at any position arranged for 
them, this being performed by merely moving a small 
lever. Ashes can c dealt with independently or simul- 
taneously with coal in this type of conveyor; and by means 
of an ash-hopper, situated under some part of the con 








All the above designs embody many interesting points 
which cannot be touched upon in a paper of this descrip- 
tion. 

A 15-ton overhead traveller, supplied by Messrs. 
Vaughan and Son, Manchester, spans the Close Works 
engine-house. The girders and end carriages are of the 
box riveted type, the latter being each fitted with two 
steel-tyred travelling wheels. The crab is carried on four 
steel runners keyed on steel axles revolving in gun-metal 
bearings; spur gearing is used throughout, the whole being 
machine-cut, with the exception of the barrel-whcel an 
pinion. In conjunction therewith a magnetic brake A 
vided to sustain the load. When current is switched on 
to the hoisting motor, it puts into circuit an electro- 
magnet ing sufficient power to raise the brake 
lever, and render the brake inoperative at the moment 
that hoisting or lowering commences, and also during 
their continuance. Directly current is switched off the 
motor, the brake applies itself automatically and without 
any attention whatever on the part of the operator. The 
advantage of this is obvious, as if from any cause during 
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working operations the current should fail, the brake of large doors, and the internal arrangements are all in 
magnet would instantly release the brake and allow it to | accordance with the latest Admiralty practice. The pump 
take charge of and sustain the load. There are two barrels, | cylinders are fitted with liners, and have rods of Delta 
each machine-grooved and fitted with wire rope; the | metal. Ample passageways are provided in the circu- 
large barrel has right and left-hand grooves to secure lating pump so that the velocity of water never exceeds 
vertical lifting and equal distribution of load on both | 4ft. per second at any part. The engines for driving 
girders. Both barrel-hooks revolve on hardened cast-steel | these are of the vertical compound type, with provision 


balls and plates. | for admitting high-pressure steam to low-pressure cylinder 

The speeds of the crane are as follow : for starting. The bedplate is bolted to fixed girders above 

Hoisting, 15 tons at 4 ft. per minute. the pumps, and two heavy balanced flywheels are pro- 

74 vided. The pump-rods are balanced by means of rocking 

eg ie * 4 staal teieel |levers and weights worked off the crossheads. The 

Longitudinal traverse, 300 ft. per uiinute) +: "| engines were made by Messrs. Carrick and Wardale, of 
Cross traverse, 100 ft. per minute J light. | Gateshead. 


7 | . Switchboard (Figs. 13 and 14).—The switch gear is of 
By regulation of the controllers the above speeds can | the cellular type, constructed by Messrs. Ferranti, and 


be varied instantly from maximum to zero. ‘The three | consists of heavy black enamelled slates grouted into the 
movements of the crane are effected by three series-wound | station wall, and divided off into a number of pigeon- 


| 2 switches, and maximum current automatic devices pro- 
vided with time limit relay. Each generator and feeder 
panel is designed to carry 1000 amperes, and to break 
under the severer conditions likely to be existent under 
emergencies. In designing this gear it has been the aim 
to simplify the connections to a minimum degree con- 
sistent with the efficiency and convenience of working. 
As a result the entire arrangement is simple and easy for 
the operator to understand, and, having all connections 
clearly visible before him, there is very ittle opportunity 
for errors to be made, which otherwise might lead 
to disastrous results. It is impossible to place too 
great stress upon the necessity of rendering the 
switchboard free from fire risks. The theory of 
splitting up the whole into small compartments has been 
carefully considered with this in view. Moreover, there 
is an absence of inflammable material, and when compared 
| with the old flat-board type of switch-gear, it is not only 


Lig A. Cross Section, Close Works. 
A re Pe 40 Ip 4) 50 Feet 
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Fig.d. 1,000 Kw. Generator for Close Works. 
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motors, each having its own controller, the latter ean hole recesses by vertical division slates, the principle 
carried on the crab and operated by cords from the ground | being to have a complete compartment for each apparatus 
floor. The powers of the motors are: used on the gear. The switchboard comprises six dynamo 


sapiabaadh cities P panels. Fig. 13 represents a general arrangement view 
Hoisting _—— mn oe aa of the entire switchboard, from which it will be seen that 
Longitudinal traverse -. |. 6 HLP. at 600 each of the six dynamo panels on the right include the | 
Cross traverse bos a a: “a 300 following: voltmeter ; ammeter ; two single-pole switches | 


} with reverse current automatic devices; and section of 
For short pokin these are capable of developing double | regulating table on which the open type — re- 
their rater powers. In connection with the hoisting gear | sistances are controlled by means of a hand-w eel. In the 
a stop motion is provided for the purpose of automatically | centre of the board will be seen a large 6000 ampere 
breaking the circuit and preventing overwinding. The | wattmeter placed between the bus-bars to register the 
efficiency is about 50 per cent., the loss including all the | total watts generated by the machines. An earth record- 
mechanical friction of the gear as well as that of the|ing ammeter with cut-outs and one mid-wire am- 
eo Be meter are placed under the wattmeter panel in the 

Condensing Plant.—The condensers and umps, which | regulating table. Continuing to the left will be seen 
are shown in the cross-section of the buildin Fig. 4. | provision for two balancers complete with main switches, 
The made by Messrs. John Abbot and Co., of Gateshead. | ammeters, and starting resistances. The three-wire 

he condensers have each a cooling surface of 3000 square | feeder panels are arranged to the left of the board, 











feet ; ample provision is made for examination by means land each panel comprises 2 voltmeters, 2 ammeters, 
' 





interesting, but eminently satisfactory, to see the way in 
which strip cable connections are avoided. The cellular 
type of switch-gear as constructed by the Ferranti Com- 
pany has been very widely supplied to high-tension alter- 
nating-current systems. The advantages thereby derived 
are so obvious that although the continuous-current board 
is only of recent introduction, yet it is already becoming 
a standard type for continuous-current purposes. 








AMERICAN RartLroap-Buitpinc.—The length of new 
railway constructed in the United States in the first half 
of this year was 2314 miles, as compared with 1817 
miles in the corresponding period of 1901; 1654 miles 
in the corresponding period of 1900; 1360 miles in the 
corresponding period of 1899; 1181 miles in the cor- 
responding period of 1898; and 622 miles in the cor- 
responding period of 1897. There has thus been a pro- 
gressive development of new American railroads during 
the last five years. 
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THE NEWCASTLE AND DISTRICT ELECTRIC POWER STATION. 
(For Description, see Page 161.) 






Four Schemes for Discharging Coal, Close Works. 
Fig:8. Scheme (A). Fig.39. Scheme (B). 





Fig. 10. Scheme (C). 
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Fig.12. Scheme (D). 
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Fig 12. Three-Wire Switchboard, Close Works. 
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V, Feeder Voltmeters. E.A. Recording Leakage 
V2 Machine ” Ammeter. 
A. Ammeters. C.O. Cut-out for ditto. 
B.B. +&—Bus Bars. 
N.B.B. Neutral Bus Bar. 








B.S. Balancer Starters. 


S. Quick Break Switch. R.S.B. »,, . Regulating 
A.D. Automatic Device. Resistance. 

W. Main Registering R.S. Regulating Resist- 

Wattmeter ance for Machines 
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. ult., a first-class torpedo-boat, which will be known as | 262 Ib. of steam in her boilers, the vacuum being 25 in. 
LAUNCHES AND TRIAL TRIPS. No. 109. At the latter end of last year the firm received | starboard and 27 in. port. She developed 16,823 indicated 
On Tuesday, the 22nd ult., the new steamer Amberton, | an order for five vessels closely resembling the four built | horse-power, which gave her 108.3 revolutions and a sp 
— b oe ig A wet Son, of be wmayy ornate as to by them in 1901, and No. 109 is the first of them to leave | of 204 nts on a coal consumption of 2.15 Ib. per unit of 
the order of Messrs. R. Chapman and Son, Newcastle-on- | the ways. wer per hour. 
Tyne, ran a = — ye A. ne Tees bon A pg , ee 
engines were built by Messrs. Blair an ., Limited, o The Euro . iets 3 Se wane a Hartle- 
7 7 pa, cruiser, which in the course of an extensive; Messrs. William Gray and Co., Limited, West I 
Stockton-on-Tees. The trip was satisfactory refit has received new boilers, has completed her steam pool, sent on oe ty the 23rd ult., from their yard 
ene trials in the Channel. At her 30 hours’ trial at four-fifths | the large steel screw steamer Ariel, built by them to 4 
The 31-knot torpedo-boat destroyer Mode, built to the | power she drew 24 ft. forward and 27 ft. aft, and had | order of Messrs. Rickinson and Son, West Hartlepool. 
order of the Swedish Government, was on Tuesday, the | 257 Ib. of steam in her boilers, the vacuum being 24.2 in. | Her principal dimensions are : Length over all, 341 ft. ; 
22nd vit., successfully launched from Messrs. Yarrow’s | Starboard and 25 in. port. She developed 13,890 indicated | breadth, 47 ft.; and depth, 27 ft.4in. The engines “ 
works at Poplar. horse-power, which gave 104 revolutions and a speed of | from the Central Marine ine Works of the uilders, 
194 knots on a coal consumption of 2.07 lb. per unit of | are of the oe eee type, and have cylinders 20 ™- 
raat _ |power per hour. At her eight hours’ full-power trial, | 40 in., and in. in diameter by 42 in. piston stro : 
Messrs. John I. Thornycroft and Co., Limited, Chis-| which was concluded on Tuesday night, the 22nd ult., | The trial was satisfactory, thes of ship being 11 kno 
wick, launched from their works on Tuesday, the 22nd | she drew 24 ft. 3 in. forward and 26 ft. 3 in. aft, and had ' The vessel was in ballast trim. 
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MECHANICAL TABULATION. 


Tue search after facts is one of the distinguish- 
ing characteristics of the age. 
out of which the edifice of theory is built, and the 
philosopher must stand idle until by his own 
industry, or that of others, he has accumulated a 


store of verified examples upon which he may base | formation given on the paper. 
his hypotheses. In some departments of knowledge | 


the investigation of phenomena is extremely slow, 
and it is easy to appreciate and correlate the results 
of all the measurements and enumerations that are 
made. In other departments, however, the material 
transcends our ability to deal with it. Valuable in- 
formation is showered upon us in embarrassing plen- 
titude and most bewildering confusion. No matter 
how we exert ourselves to classify it, the heap of 
unsorted matter grows bigger and bigger, until it 
‘thas to be shovelled away as waste, because it is 
impossible to investigate it properly. Under such 
circumstances, analogy points to the use of machi- 
nery to do what was formerly done by human skill. 
Whenever the demand for a certain article has out- 
grown the supply of labour for producing it, there 
has always been a machine forthcoming capable of 
effecting operations that seemed to need intelligence 
for their rapid performance. The call for books 
brought forth the movable type and the printing- 
press; the want of more yarn than the female 
population could produce, led to the invention of 
the spinning-jenny and the mule; the poor output 
of the puddling furnace was the chief factor in the 
introduction of the Bessemer converter; the exten- 
sion of agriculture to the vast plains of Western 
America was the source of the sheaf-binding reaper. 
In each of these cases, and in many others that we 
cannot refer to, an operation that seemed to need 
not only great mechanical skill, but also thought, 
consideration, and precision, was found to be cap- 
able of performance by pure mechanism. Now we 
learn from America that the task of tabulating and 
collecting facts is undertaken most successfully by 
machinery, and that there is every prospect that the 
system will be very largely employed for condensing 
and sorting the immense quantities of information 
which are now the despair of the statistician and the 
philosopher. 

The matter arose in this way. As long ago as 
1890, the Government of the United States had 
before it the problem of counting its census; and, 
from its experience of former operations of the same 
kind, it appeared that a very long time would be 
needed to arrive at the result. The actual taking 
of the census had to be done in one day, but the 
enumeration of the figures threatened to take 
years ; meanwhile the péople were most eager to 
know how much they had increased, and what was 
their statistical position in the family of nations. 
The Hon. Robert P. Porter was appointed Superin- 
tendent of the Census, and a commission was ap- 
pointed to advise him as to the best method of deal- 
ing with the sheets. Those papers are not the 
simple affairs we are used to here, for no less than 
thirty questions are asked regarding each person, 
and, if any use is to be made of the replies, im- 
mense labour seems to be called for. Three 
methods were subjected to a preliminary test, with 
the result that one invented by Mr. Herman 
Hollerith was chosen for the work, and by its aid 
the official count of the 62,622,250 souls in the 
United States was completed between census day, 
June 1, 1890, and November 10 of the same year. 

The salient feature of Mr. Hollerith’s device is a 
card, analagous to the Jacquard of the weaver. 
Everyone knows that a most complicated pattern, 
like that of a tapestry depicting an historical scene, 
can be woven by aid of a chain of cards. There is 
a card for each ‘‘ pick” of the loom, and that card 
decides which shuttle shall be used, and how each 
thread, of the many thousands composing the warp, 
shall stand in relation to the shuttle, whether above 
or below the “shed.” There may be twenty dif- 
ferent colours in the warp, but they will be brought 
to the face of the cloth in the right positions to form 
foliage, flowers, and figures. Such groupings are far 
more complicated than any that could be formed out 
of the information to be found on a census paper, 
and therefore Mr. Hollerith must have commenced 
work with the assurance that he could do anything 
likely to be demanded of him by the statisticians 
and social philosophers. The facts before them are 
such as sex, colour, age, paternity, origin, and the 
like, all having distinct characteristics, and so being 
quite different from shades and half-tones that go 


Data are the bricks | the Hollerith 
| the census paper, there being a card for each indi- 


‘vidual in the country, and this being pierced at 


course, to be punched from the original design, the 
artist giving the workman the numbers correspond- 
| ing to the various threads. Similarly, the cards in 
apparatus haye to be punched from 


| various points with holes corresponding to the in- 
his must be done 
by hand, the operator having the paper before him, 
and, by means of an ingenious machine, putting 
holes through the card at points corresponding to 
the information supplied. It was found that 500 
to 700 cards a day could be punched by one 
operator. 

When the cards are complete, the tabulating 
machines undertake the rest of the work. Each 
card is fed beneath a composite press having as 
many needles as there are possible holes in the card. 
These needles are spring-mounted, so that when 
they encounter an unperforated card they retreat 
into their sockets, but when they find a perforation 
opposite to them, they go through the card and 
make an electric contact with a block beyond. This 
contact is part of a circuit containing a counter 
operated by electricity, and this counter is moved 
forward one unit each time the circuit is brought 
into operation. For instance, if a certain card re- 
lated to a man, white in colour, native-born, and 
married, each of the dials corresponding to these 
particulars would indicate one additional as the card 
was pressed by the needles. Evidently it would 
be possible to include a very large number of 
headings on one card, to be counted simultaneously 
in this way. 

But census-taking is something more than mere 
enumerating, especially in America, and this ma- 
chine is capable of taking note of more complicated 
conditions than colour and sex. For instance, it is 
a subject of interest in America to know what pro- 
portion of the people are native-born of parents 
who are themselves of American birth. Evidently, 
it would be easy to arrange an electric circuit which 
was only complete when the needles corresponding 
to these facts all passed through the card, and by 
which only those cards would be counted which 
were punched with holes corresponding to these 
matters. The idea is similar to that exemplified in 
railway practice in the ‘‘ electric slot.” Sometimes 
a signal is under the control of several signalmen, 
and can only be pulled off by the combined action 
of them all. Each may pull over his lever, but 
nothing occurs until all the levers are over, when 
the signal falls. If any one man is unable to give 
‘*line clear,” the signal remains up, however much 
the other men may want it down. Similarly, when 
a dial is set to represent the combination of three, 
four, or more qualities or circumstances attendant 
on a man, that dial will only record when all those 
qualities or circumstances are noted on the card. 

In the same way, the machine may be set to 
mechanically sort the cards into divisions. For in- 
stance, it might be desired to divide them, for future 
reference, into male and female, or white and 
coloured, or to select all the cards relating to those 
residing in some particular district. In such case 
the needle corresponding to each distinguishing fea- 
ture desired is coupled to a box having a lid opened 
by a spring, and held closed by an electromagnetic 
catch. As each card is passed through the machine, 
the lid of the box to which it belongs opens auto- 
matically, and the attendant drops it into its place 
without thought and without chance of mistake. 
Indeed, the only part of the operation where mis- 
takes can occur is in the original punching ; and 
many chances of error can be eliminated by setting 
the machine so that it refuses to operate unless a 
card supplies certain kinds of information. For 
instance, each person must be of some sex, and some 
age, and have been born somewhere. The machine 
can be set to stand idle if all these particulars are 
not given, although, of course, it would not make 
any difficulty in registering John Smith as a 
woman. 

The United States census not only takes ac- 
count of individuals, but also of trades and in- 
dustries. The following example of the in- 
formation contained on a single paper will ex- 
plain the kind of information which is_ col- 
lected. In Shiawassee County, Michigan, there is 


a farm of 100 acres, managed—on June 1, 1900, 
—by a white farmer who held the land as a tenant, 
paying a share of the products to the landlord. 
On June 1 the entire farm was improved ; it was 
valued in the aggregate at 4800 dols., and the total 





fo make up a picture. A Jacquard card has, of 


included buildings worth 500 dols. ; the implements 


were worth 120 dols. ; the products raised during 
the crop year of 1899 were worth 1500 dols. ; those 
fed on the farm to the live stock were worth 
350 dols. ; the live stock on June 1, 1900, was 
worth 600 dols. ; the amounts expended respectively 
on labour and fertilisers during the year were 
160 dols. and 50 dols. In the censuses of 1880 and 
1890 a vast amount of information of a like nature 
had been collected, but the labour of tabulating was 
so immense that the task had been largely neglected. 
It is difficult to imagine a man sitting down to 
collate 10,000 such returns. Before he was half- 
way through he would break down, either mentally 
or physically. 

e law regulating the census of 1900 required 
that special attention should be given to the agri- 
cultural returns, and that the tabulation should be 
concluded in two years. The superintendent of 
the section adopted the Hollerith machine to aid 
him in his work; the machine, of course, being 
modified for the purpose. It was made to count 
not only units, but also up to thousands, in order 
to deal with the larger figures. One card no longer 
served to represent each census paper. In addi- 
tion to the main card there were subsidiary cards 
for different sizes of farms, and for the many dif- 
ferent kinds of crops. The machine, however, 
was able to deal with any combination which might 
be desired, and the whole five million returns were 
got through within the prescribed time. 

It is quite evident that the field of the Hollerith 
machine is not confined to census work. It is 
capable of tabulating and collating any kind of 
information whatever, and will give averages and 
totals in any subject. For instance, an insurance 
society might wish to investigate if longevity in 
grandparents had any effect on the lives of grand- 
children. In a few minutes it could obtain the 
average age at death of all the people of whom it 
had records whose grandparents died at 60, 70, or 
80 years, or at any other age. A railway company 
might compute its average haul with no trouble : 
a figure which the English railway companies always 
profess they are quite unable to obtain. There are 
in many businesses and callings thousands of calcu- 
lations that are desirable, but which no one will 
undertake on account of the labour involved, 
which the machine will do with ease. It should not 
be difficult to make a machine that would take out 
quantities, were not the matter complicated with 
our confused system of measures. Certainly, on 
the metrical system it could be done, and would 
save endless labour. 








THE DUSSELDORF EXHIBITION. 
Tue Gruson Exurstts. 


Tue Gruson exhibits at Diisseldorf are displayed 
in the south end of the Krupp Pavilion, and com- 
prise a section of a coast-defence cast-steel turret for 
two 28-centimetre (11.02-in.) 40-calibre guns ; and 
two fractured cast-steel breast-plates for a 15-centi- 
metre (5.90-in.) turret. On a foot-bridge over these 
exhibits are shown models of a whole system of 
coast defence. These, and a smokeless-powder- 
manufacturing plant, described further on, illus- 
trate the productive power of the Gruson Works 
as regards their speciality connected with artillery. 
But besides these they have numerous others in 
which they have acquired a renown equal to that 
of by Essen firm, who incorporated them on May 1, 
1893. 

The most striking machines on entering the 
Gruson Hall are the linoleum calendering rolls, and 
the lead-sheet and plate-rolling mills. The calen- 
dering rolls can take linoleum up to 9 ft. 10 in. 
in width, and include the pressure and smoothing 
rolls and a copper cooling drum. The linoleum 
mixture, as prepared in the mixing-shop, is made 
to pass between the first set of rolls, which press 
it on to the jute backing, the other sets smoothing 
the outside surface and cooling the strip. The 
chilled cast-iron rolls and the other parts of the 
machinery are highly finished. The lead-shect 
mill, in housing complete, with roller table in 
front, can roll lead plates and sheets up to 9 ft. 10 in. 
in width. Therollsare also of chilled cast iron ; the 
upper roll is balanced, and its height is regulated 
by a spindle and wormwheel gearing of the usual 
type, operated by two hand-wheels near the hous- 
nee Both these machines occupy the centre of the 

all. 
On the left-hand side may be seen an hydraulic 





press on the Huber system, for pressing lead around 
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electric cables. The Gruson Works have made a 
speciality of the construction of these presses since 
1892, and state that they have improved them in 
many details. The press is horizontal ; the mandrel 
and die through which the cable is conducted, are 
held in the centre of the machine in a cylinder, 
styled the ‘‘lead cylinder,” and are under the pres- 
sure given by two horizontal hydraulic cylinders on 
each side. The plunger pistons are differential, and 
their backward motion is effected by hydraulic pres- 
sure. The hydraulic cylinders are of cast steel, 
with copper lining. Molten lead is introduced auto- 
matically at the top of the machine, and flows direct 
from both sides into the lead cylinder, separate 
vents being provided for the air escape. The lead 
cylinder is of forged steel, of special quality. The 
two runners through which the lead flows into 
the cylinder extend inside the lead-melting cru- 
cible, and the molten lead charge does not get 
oxidised in any way. When an operation is started, 
the lead gets pressed round the cable, and the 
latter leaves the machine with a uniform lead coat- 
ing. In order that the two hydraulic rams should 
both give the same pressure—and this is important, 
especially in the case of cables of large diameter—a 
special device controls their action. 

The press can be stopped, re-filled, and re-started 
without damaging the casing in any way. When 
the insulating material of cables to be lead-coated is 
sensitive to heat, the press works in connection 
with a cooling apparatus. The press exhibited is 
designed for a maximum pressure of 500 tons, and 
for the production of lead-cased cables from } in. to 
34 in. outside diameter; the lead cylinder has a 
54-in. bore, and it takes a charge of 385 Ib. of molten 
lead. The melting crucible has a capacity of 1.8 ton. 
The output is a large one; thus in a ten hours’ 
shift 8 miles of }-in. cable can be lead-coated, or 
2624 ft. of 2}-in. cable, the latter with a thickness 
of .098 in., weighing 4.4]b. per foot. 

The Gruson Works show also a Huber vacuum 
stove for drying and impregnating electric cables. 
This is heated by steam. The stove containsa set 
of trays which can be swung in and out, for placing 
and removing the coiled cables. Each tray, when 
in the stove, lies between two flat steam coils ; the 
stove is perfectly airtight, and a very high vacuum 
is rapidly produced and easily maintained by the 
air pump. A number of these presses and stoves 
are in use in British cable works. 

The construction of machinery for the manufac- 
ture of gunpowder forms one of the oldest speciali- 
ties of the Gruson Works. With the introduction 
of smokeless powder the firm commenced the 
supply of machines, a special feature of which 
were the Gruson chilled rolls, as well as com- 
plete installations for treating the various con- 
stituents of the new explosive and making it 
ready for use. As is well known, the product 
in the first part of the process has the appear- 
ance of a more or less plastic paste, and this 
is pressed through dies of various sections, which 
reduce it into round, square, or flat strips and 
small tubes. An hydraulic press, a cutting machine, 
and a roller mill for fine rolling are shown. The 
press is of special construction; the paste is 
placed inside a cylinder, in the bottom of 
which is fitted the required die-plate, and the 
paste is squirted out by causing the cylinder 
to move upwards by hydraulic pressure on to 
a fixed plunger fitted to the top cross beam. 
In this manner no oil or water can drip into the 
mixture. The bands or threads thus produced are 
several yards in length, and are carried on a belt to 
the cutting machine, on which they are cut to 
length automatically, or into small cubes, &c., 
according to the section of the strips and the 
feed. The roller mill exhibited forms part of a 
plant for dealing with the powder in its first 
state on a different process; the mill reduces the 
paste into long wide strips, which are then cut 
up to the required size, This involves the use of a 
different type of cutting machine. 

The south end of the hall is occupied by the 
crushing and ore-dressing machinery, among which 
is a stamp battery, with ten stamps, weighing each 
1160 lb., for dressing gold-bearing quartz. The 
stamps are arranged in sets of five, in strong wooden 
frames ; the shoes and dies are of special Krupp 
steel. The cams are fastened to the shaft by means 
of a special device, and the ore is fed to the mortar 
from the ore bin by an automatic feeder worked by 
the —— on the third stamp. Near this are two 
patent ball mills for wet grinding and a magnetic 


separator. 


Such are, very briefly described, the principal 
exhibits shown by the Gruson Works. Among the 
smaller pieces may be mentioned a number of 
detached machine parts, such as polished rolls for 
paper and tinfoil manufacture; rolls for corn grind- 
ing, engine standards, pistons, cylinders, various 
models, &c. The 15-ton electric overhead travelling 
crane, which runs the whole length of the Krupp 
Pavilion, has also been built by the Gruson Works. 
Its span is 74 ft. 10 in., with a lift of 39 ft. 4 in. 

The works cover an area of 73 acres, including 
the firing ground at Buckau, and give employment 
to 3000 men. 


THE GERMANIA EXHIBITS. 

These are shown in the northern end of the 
Krupp Pavilion, and include a complete set of 
engines for a 350-ton twin-screw torpedo-boat for 
the German Navy. The engines are driven in the 
pavilion by an electric motor placed underneath 
the floor level : 

21.26 in., 31.89 in., 


and 46.85 in. 
18.89 in. 


Diameter of cylinders 


Stroke he oe = 
Steam pressure in high- 

pressure valve-chest. ... 
Speed ag is ... 340 to 350 revs. per min. 
Power of each engine... 2500 to 3000 horse-power 


The valves are piston valves of the usual type ; 
the cut-off in the high-pressure cylinder is regu- 
lated by a balanced expansion valve which can 
be worked from the driver’s platform while the 
engines are running. The enginesare reversed and 
stopped by a steam reversing engine with hydraulic 
locking cylinder; reversing can also be effected 
by hand. The intermediate and low-pressure 
cylinders are cast of an alloy of aluminium in 
order to save weight. The three-throw crank- 
shaft is in one piece, of crucible steel ; it rests in 
cast-steel blocks, lined with white metal. Both 
the crankshaft and reversing shaft are hollow. 
The condensers contain 4750 tubes, .55in. in dia- 
meter, and have a total cooling area of 4305 square 
feet ; two centrifugal pumps, built throughout 
of brass, act as circulating pumps. Every part of 
the engines is designed for lightness consistent with 
perfect strength. Each engine weighs 15.8 tons. 
The total weight, including boiler, piping and 
fittings, and water, amounts to 131 tons, equal, for 
the total power developed, to 48.87 lb. per indicated 
horse-power. 

In the rear of the torpedo-boat engines is shown 
an engine, with boiler, shaft, and propeller com- 
plete, fora steam launch. The engine is a vertical 
triple-expansion 170 indicated horse-power engine, 
with surface condenser. The boiler is a Schulz 
water-tube boiler. 


Diameter of cylinders 


213 lb. per sq. in. 


7.08 in., 11.02 in. and 
16.53 in. 
Stroke ; 9.44 in. 
The high and low-pressure cylinders are cast in 
one piece ; the three cylinders and the foundation 
plate are of brass, to save weight. All the mecha- 
nical parts and the engine columns are of crucible 
steel, for the same reason. The thrust-block is 
cast in one piece with the foundation-plate ; the air- 
pump is worked by a beam from the intermediate- 
pressure cylinder. The feed-pumps and the bilge 
and cold-water pumps are driven by gearing on the 
front end of the crankshaft. The engine weighs 
1760 lb. The condenser is of copper, with brass 
tube-plates ; it contains 750 tubes, 5 ft. 05; in. in 
length, .55 in. in diameter, and has a cooling sur- 
face of 159.3 square feet. The boiler has a grate 
area of 11.84 square feet and 425.20 square feet of 
heating surface. It has forced draught, supplied 
by a ventilator. In order that the flames should 
not be driven forward, on opening the fire-door, 
the latter is connected to the ventilator steam 
pipe in such a way that the steam is automatically 
cut-off from the ventilator engine before the fire- 
door is opened. The same action opens a valve in 
the pressure chest, and the ventilator in slowing 
down supplies air to the open firebox. When the 
fire-door is closed, the ventilator resumes its 
working at full speed. The total weight with all 
fittings, shaft, propeller, water in the boiler and 
in the pumps, amounts to 4.7 tons, equal, for 
170 indicated horse-power, to 61 Ib. per indicated 
horse-power. 

An annexe on the north side contains a Schulz 
water-tube boiler in steam. It consists of an 
upper and three lower drums; the fireboxes 
are placed between the latter. The upper and 





lower drums are connected together by sets of 





small curved tubes, round which the hot gases are 
made to flow. The boiler proper is surrounded by 
steel plates, lined with firebricks at the parts ex- 
posed to the flames; two manholes in front and 
one in the rear are provided for inspection and 
cleaning-out purposes. The tubes are seamless, of 
mild steel, 1.41 in. in outside diameter and .137 in. 
thick ; they are screwed in the drums and tightly 
clinched. This boiler has been designed for a 
pressure of 355.6 1b. per square inch ; it has been 
tested by hydraulic pressure to 426.7 lb. per square 
inch. The grate area is 38.7 square feet, and the 
heating surface 2153 square feet. 

This boiler supplies steam to several auxiliary 
engines in the pavilion, and to a vertical single 
compound engine, working a dynamo which gene- 
rates part of the electric current required in the 
building. The diameters of cylinders are 9.84 in. 
and 15.74 in., and the length of stroke 7.87 in. 
When running at 450 revolutions this engine 
develops 145 indicated horse-power. The dynamo 
is driven by belting. 

Among the other interesting exhibits may be 
mentioned two steam-pumps, a feed-pump which 
discharges 165 gallons per minute, and a 55-gallon 
potable water pump; both are double-acting, 
without flywheel, and each contains one steam 
cylinder and one pump barrel. There is also a 
centrifugal cold-water pump for supplying the 
condenser of 5000 horse-power marine engines ; 
this has a djscharge of 264,000 gallons per hour. 
It is driven by a single compound engine, with 
cylinders 7.87 in. and 11.81 in. in diameter, placed 
one above the other ; the stroke is 7.87 in. 

There are besides a torpedo-boat ventilating 
engine, with horizontal fan, 6 ft. 3 in. in diameter; 
two ventilating engines with vertical fans, 6 ft. 
11 in. and 4 ft. 11 in. in diameter respectively ; a 
powerful steam steering gear, a torpedo-boat, steam 
windlass, boat-hoisting engines, ammunition hoists, 
and so forth. 

The military mast, a feature of the Krupp 
Pavilion, was built at the Germania Works. The 
models of German and foreign warships and yachts 
are very numerous. 

The Germania Shipbuilding Works at Kiel, and 
the foundries and boiler shops at Tegel, near Berlin, 
now owned by Messrs. Krupp, employ about 4000 
men. The Kiel plant contains seven slipways for 
the construction of large warships, four of which 
slipways are roofed; also one slipway which can 
take six torpedo-boats. 








GRINDING MACHINES AND 
PROCESSES.—No. ITI. 
By Joseph Horner. 


Srartine from the emery wheel variously graded 
and securely mounted, we have an immense number 
of machines to observe: machines which are either 
adaptable to the purposes of general shop work, or 
which are as highly specialised as many of the gear 
cutters and milling machines. The practical diffi- 
culties which are involved in the design and con- 
struction of the best of these are very great, and 
though much of this is now of a somewhat cut-and- 
dried character, yet the best machines in some 
classes remain still as a speciality in the hands of 
a few firms, whose experience therein has been of 
an extended character. Yet monopoly in these is 
sure to disappear as machine-making becomes more 
exclusively a matter of the production of machine 
tools, instead of handicraft. : 
There are, as in some other classes of machine 
tools, great differences in the degrees of precision 
within which they are capable of operating. The 
problems involved in the construction ofa tool 
capable of grinding definitely within, say, a quarter 
of a thousandth of an inch, with a spindle carrying 
a heavy wheel, rotating at speeds of from 1000 to 
2000 revolutions a minute, call for a large amount 
of careful designing and accurate workmanship. 
And when to this isadded the fact that one portion 
of the mechanism must be movable bodily in one 
direction while in operation—namely, either the 
wheel head, or the work-table—the difficulties are 
increased. Spindle, table, and sliding parts must 
be perfect in their fittings and movements when 
new, and must retain that accuracy unimpaired as 
long as the machine is in use. Yet the flying 
particles of emery, and the floods of water used, are 
substances which will abrade and rust machine 
parts, unless special care is taken to protect them 
therefrom. 





The greatest difficulty in the construction of 
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emery-wheel grinding machines is to prevent vibra- 
tion as far as possible of the wheel, which, if 
present in a very minute degree, would exceed in 
amount the limits of precision demanded for even 
ordinary work, besides causing chatter on the sur- 
face ground. To prevent this, especial care is 
taken to make and keep spindles and their bearings 
so close a fit that they run practically metal to 
metal; to make them long in’ proportion to 
diameter ; to embody provision for taking up wear ; 


each of which it is considered better to lessen, as | These rests do not embody provision for working 
far as possible, at the present time. to precise dimensions, as when work is bolted to a 

The earliest emery wheels were made to be used | table. The hand of the workman is the controlling 
on common lathes, and this was a familiar fitting | element, and if work has to be ground to measure- 
of years ago, like the lead laps used for grinding | ment, and not merely for polishing purposes, it had 
spindles and their bearings in the lathe. Such| better be done on some other type of machine. 
fittings are still made and used to a considerable | The rests vary much in form. They are made of 
extent, but their applications are more limited than | one or more pieces, and their outline varies with 
formerly. They are, nevertheless, very serviceable | the type of wheel and stand. They are sometimes 
in shops having a limited number of tools, and are | pivoted on a single pin, but in most cases they 
designed both for external and internal grinding. | move in slides over tee slots, to and from the 





to fit the wheel by friction alone, without keys; to 
fit dust-caps; and to make the various slides as close 
and good a fit as possible, with provision for taking 
up their wear. In a lesser degree these are 
features that characterise some other tools of high 
grade. But there is no operation performed in the 
machine-shop which is of so delicate a character as 
grinding. It is a fact that a suitable clean-cutting 
wheel will show sparks—the accompaniment of 
cutting—with a depth of cut of less than one 
hundredth part of ;¢55 in. This has been demon- 
strated by actual measurement. Such being the | 





Fig. 36 illustrates one of the first-named. It is) 
bolted to the top of the cross-slide, and carries a | 
spindle with end adjustment, and an edge wheel. | 

ole-grinding is done with a separate fitting, 
having a projecting nose to support the overhang 
of the spindle and wheel. 

An early emery-wheel attachment for the lathe, 
made to fix on the back of the saddle of any slide- 
rest lathe, was illustrated in ENGINEERING, vol. xx., 
page 328. It was made by Thomson, Sterne, and 
Co. (now L. Sterne and Co., Limited), of Glasgow, 






















































































Fig 41. 


Fig. 39. 


wheel. Sometimes they lay next the edge of the 
wheel only, often they embrace a portion of the 
sides as well. It is essential to safety that the 
rest should be kept close to the wheel, and be 
firmly secured with its bolts. Unless these 
precautions are observed, there is great risk of 
the work hitching and breaking the wheel, 
with injury to the attendant. In a good many 
machines of Continental manufacture, the rests 
are oscillated past the wheel (Fig. 38) by a con- 
necting-rod and crank, actuated by a worm on the 
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case, it is easy to understand that the finest gradua- 
tions on the grinding machines do not afford the 
certainty of more than approximate settings, though 
on other machines they would generally be sufli- 
ciently close. In the grinding machines the ad-| 
Justing screws come in to assist in making exact 
settings, too fine to be recognised by the lines of 
division. 

We will now begin the consideration of the 
methods by which emery wheels are utilised in the 
multifarious machines and processes now existing. | 
Intaking up the present study, we propose to deal 
with the great types of machines, and to illustrate 
our remarks with drawings of machines by leading 
manufacturers at home and abroad. But before | 





a firm whose pioneer work in this department of | 
engineering merits due acknowledgment. The | 
wheel was carried in a spindle mounted in bearings | 
at the ends of a pair of radial arms, which were | 
capable of adjustment to suit the varying diameters | 
of work, through a toothed quadrant. e spindle | 
was driven bya belt from a countershaft on the | 
apparatus, and the pulley driving the counter was | 
driven by a grooved shaft running along the back | 
of the lathe, so that the machine could be operated 
in any position along the lathe bed. In this early | 


|machine we find provision for carrying away the 


dust bya fan, the dust being deposited in a water-can 
at the rear of the machine. 
The simplest machines, of which large numbers | 


— spindle, driving a worm-wheel on the crank- 
axle. 

The light bench grinders are usually driven by a 
single pulley, as also are the plain floor machines. 
The objection is, that as wheels wear down, the 
speed cannot be increased. On the other hand, 
when stepped pulleys are used, there is just a risk 
that a wheel may be speeded too high by putting 
the belt on the wrong pulley. ast-and-loose 
pulleys are frequently fitted to wheels—a handy 
arrangement, because the sliding shipper is within 
direct touch of the attendant. 

Wheels of the above-named types are mostly 
single or double. In the first-named, the wheel 
pene its driving pulley fit between the spindle 


doing so it will be well, in the present article, to! are used for plain and rather rough work, are those bearings. In some the wheel overhangs, as when 
give in broadest outline the scope of this very wide known as the bench and the floor types. Fig. 37 face as well as oes grinding is required, and the 


subject, by noting the characteristics of the leading 
types of precision machines. 

By the term ‘‘precision” we understand a 
machine in which the control is taken in a greater or | 
less degree from the hands of the attendant, in the | 
Same sense in which we should say that a slide-rest | 
lathe is a precision lathe, while a hand lathe is not. | 
It does not follow that precise results are not 
obtainable by non-precision tools, but that they are 
not determinable beforehand by settings of the | 
machine. They involve methods of trial and error, | 
Which take time, and require skill and practice, 





illustrates one of the many and varied designs in | 
which they are made, to render them ptr to | 
all that work which lies chiefly in removing mate- | 
rial quickly. These do not properly come under 
the head of precision machines, though in the hands 
of expert men, good surfacing work can be turned 
out. But they do not embody provision for grind- 
ing to definite gauged dimensions, nor to exact 
angles and depths. The principal fitting is the rest 
or rests upon which the work is supported, and 
which follow many patterns. They are flat, or of 
tee form, and are adjustable towards the wheel. 





pulley alone fits between the bearings. In the 
double wheel fitting, the wheels overhang, the 
bearings and the pulleys going between. 

Cup wheels used for face work exclusively are 
mounted on horizontal spindles. The bearings are 
double, and the pulley runs between them. The 
work is eunenied along a rest, or carried by a table 
past the wheel face. 

The face machines begin to come under the class 
of precision tools when they are fitted with sliding 
tables. Some of these machines are of the pillar- 
and-knee type, as in the Luke and Spencer machine 
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(Fig. 39). 
knee, which has capacity for vertical adjustment by 
means of a screw. In some cases a plain flat rest is 
bolted to the top of the knee; in most examples a 
table slides on top of the knee transversally ; and a 
second on this has a traversing motion, forming a 
compound slide-rest. Machines of this general class 
are also duplicated with two knees and two sets of 
slides; but then one end of the spindle usually 
carries a face-wheel, the other an edge-wheel. 

In a modification of this type (Fig. 40) provision 
is made for deep work to be bol 


head travels and the table is fixed, a device also 
adopted in some of the universals, and having an 
advantage over the other form when heavy masses 
of work have to be operated on. The same device, 
and for the same reason, is found in the heaviest 
face-milling machines with inserted cutters. 





The pillar has vertical faces to carry the | 


ted to the vertical | 
face of the knee-table in shaping-machine fashion. | 
In the Luke and Spencer machine (Fig. 41) the 


The surfacing grinders constitute a very large to those with long beds and cupboard legs, hous- 
and varied class. All the universals are, of course, ings, and cross-rail, built very closely on the model 
capable of doing surfacing as a regular section of of the planing machine. The wheel is carried in 
their duties ; but, in strictness, the term is applied bearings in a head that slides on the cross-rail. 
‘to those machines in which plain surfaces are pro- Micrometer feeds are usually fitted. A special 
duced by the edge of an emery wheel beneath, or movement frequently added is an oscillating one, 
over which in some cases, the work is traversed, |! by which the wheel, rotating in its bearings, is 
or by a face-wheel. Such a design is capable of traversed across the work by means of a crank 
almost infinite variation in detail; but an essential and connecting-rod. This is a valuable feature, 
is the use of a table, the distance between which tending to produce a very smooth surface, and 
and the edge, or face, of the wheel is capable of keeping the wheel true across the face. The 
exact regulation, and which brings the machine | amount of oscillatory movement is in many cases 
under the head of precision tools. |eapable of adjustment, and of being thrown out 

In the smaller sizes of surfacing grinders a very altogether. ’ 
common and favourite form, subject to much varia-| Figs. 44 and 45 illustrate in outline one of the 
tion, is that of a standard or base of cupboard type | Reinecker -open-side surfacers. Fig. 46 is one of 
supporting the head. The table, which may be a the boring mill surfacing type, and Figs. 47 and 48 
very simple or a complex affair, is fitted to, and illustrate a class of machine in which the tension 
slides on, one side of the base. Often in these a of the belt is maintained at all heights of the wheel 
‘common wheel with plain rest is mounted at the ‘and cross-rail by the quadrant slides around which 
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Some face machines are made with double heads, 
the wheels facing, and adjustable to and from each 
other, while the work is carried on a planer type of , 
table that is traversed between the wheels, so per- 
mitting of the grinding of faces at a parallel, and 
gauged thickness apart. The resemblance of this 
t? many milling machines is apparent. 


A frequent form of wheel is that in which the, 


These outline sketches 
indicate a few broad wee out of several, details of 


opposite end of the spindle, the pulley being the wheel-bearings move. 
placed between. This type therefore combines the 

rough grinding wheel with the precision fitting. 

The table generally contains compound movements, | 
and in some cases its weight is counterbalanced. 

In many of the surfacers the table is placed above 

the wheel (Fig. 43), and is pierced for the upper 
part of the wheel to pass through. As the table 


which will be given in later articles. 

For many years the favourite type of precision 
grinding machine has been that used chiefly for 
cylindrical grinding, in which the work and spindles 
lie in a horizontal position (Figs. 49 and 50), the 
work being carried and rotated between centres, or in 











spindle is vertical and the face of the wheel hori-| is adjustable for height, the depth of a cut can be 


zontal (Fig. 42). This design permits the atten- 
dant to exercise downward pressure on the work, 
which must be light enough to be readily handled. 
In some of these the spindle runs in solid bearings. 
In more perfect designs it is carried in a slide hav- 
ing vertical adjustment, and the wheel is enclosed 
by a table, pierced with a circular hole, into which 
the wheel fits. 

Precision emery grinding machines may be very 
broadly divided into two main classes—those used 
for manufacturing purposes, and those for tool- 
grinding. Both form very large groups. Of late 


the evident tendency is, as in milling machines, to 
specialise to an increasing extent, so that we have 
in the manufacturing group many machines that are 
obviously built after models of metal-cutting ma- 
chines of single-tool type, as planers and drills, 
besides those fashioned after the plain and universal 
types of milling machines. 





‘gauged approximately, though not the finished 
thickness of the work, which must be done apart’ 
from the machine. Usually, the finishing of a 
surface is the object sought when using surfacers 
of this type, rather than thicknessing, which is 
better done elsewhere. The table in machines of 
‘this type (in Fig. 43) can also be adjusted to the 
‘reduced diameters of the wheel as it wears. A 
_ tool of this kind covers a large range of plain work, 
which would otherwise have to be done more 
laboriously, and no more accurately, with cutting 
tools in other machines, or in other grinders. In 
some instances one end of a spindle is fitted thus, 
the other having a plain tee or flat rest ; in other 
‘cases the surfacing tables are duplicated at each 
end. A special form of this type has a very long 
_ table, suitable for grinding guide-bars. 

The planer type of surfacers comprises several 
, Varieties, ranging from those with a cupboard stand, 





chucks, and the wheel revolved and traversed along 
past the work ; or, what amounts to the same thing, 
the work being rotated and traversed past the 
revolving wheel, the head of which is stationary. 
These two represent leading types of well-known 
firms. They include also two great subdivisions 
—into plain and universal machines. The dif- 
ference between these two is, that in the plain 
machine there is no swivelling arrangement to the 
headstock or table, and the wheel moves only at 
right angles with the sliding table. Provision may, 
however, be embodied for grinding tapers. In 
such machines there are three belt movements from 
the overhead. One drives the emery wheel, 
another the work, and a third the table. The 
traverses and reversals of the latter are automatic. 
In some of the Reinecker machines an electric 
motor attached to the wheel-head drives the wheel. 

In all these machines, besides the need for com- 
plete stability, careful provision has to be made for 
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neutralising the effects of rise in temperature, which 
are at once felt in the case of work run between 
centres. Lubrication is therefore a most important 
point, and the pressure against the back centre is 
taken by a coiled spring. 

In the universal grinders, as in other types, there 
are various designs, ranging from those of small and 
medium size, mounted on cupboard legs, to those 
of the largest dimensions on the lathe type of bed, 
mounted on a cabinet leg at each end. Most are 
built after a pattern remote from the lathe in re- 
gard to the head and tail stocks ; a few follow the 
lathe heads very closely in design. All should 
have provision for driving the spindle either as a 
running mandrel, or for rotating the work on dead 
centres. Many of the larger sizes have two wheels 
fitted to the spindle—one about the centre, the other 
at one end. The latter may be either plain or 
dished. 

In the universals there are two swivel:movements 
—one to the table and one to the wheel head —both 
indexed, and capable of being set and clamped. 
The table swivel carries the head, and tail, stocks, 
and the work, and the head swivel changes the axis 
of the wheel. The advantage of having two swivels 
lies in this, that the table swivel is suitable for long 
tapers, not exceeding about 14 in. to 2 in. per. foot, 
the wheel slide for short ones; and by employing 
both, two tapers can be obtained—one automatically 
by the longitudinal travel of the table, the other by 
operating the cross-feed by hand ; and any number 
of similar pieces can be ground without altering the 
settings of the machine from one taper to another. 

A steady-rest—or, in the case of long pieces, 
several steady rests—is used for supporting cylin- 
drical rods in opposition to the wheel. There is 
one class of machine in which a pair of wheels is 
used cutting on opposite sides_of the rod, acting 
therefore both as supports and grinders. The ma- 
chine is built in other respects on the model of the 
common lathe, and is used for grinding shafting. 

Metal-disc grinders have come into much use 
latterly. Their value lies in the speed at which 
they can be driven, exceeding by 50 per cent. that 
of emery wheels. The emery paper is cemented on 
the faces of the steel discs, and the work is laid 
upon an adjustable rest against the face of the 
wheel. They produce good results on wrought 
iron, steel, and brass. 

Internal grinding is done by machines which 
have no provision for precision work, and also by 
those which have. The roughest internal grinding 
is that by which the half-bearings of some pedestal 
bearings are cleaned out, after being cast nearly 
to size. The curves in the necks of levers are 
similarly brightened. By much practice very close 
results can be produced thus, good enough for 
cheap fittings, and for those where a slight amount 
of play is requisite between journals and their 
bearings. Machines of the type outlined in Fig. 51 
are used for this class of work, and for grinding out 
bushes. The work is, of course, grasped and 
traversed by the hand alone. 

High-class internal precision grinding is done on 
the universal machines by special attachments. 
The table and the spindle are capable of being set 
in precise relations, as in external grinding. In- 
ternal tapers can be done equally well. But, 
besides this, there are several machines designed 
for internal grinding, some for small and others for 
large work, and some, again, specially for tapers ; 
so that this class of machines alone now constitutes 
rather a large family. Figs. 52 (page 168) and 53 
illustrate the main elements of verticaland horizontal 
internal grinders, specially for what is termed bush 
work. In many instances the wheel moves ina circle 
during its rotation, the mechanism of which will 
be shown later. A special form of bush or hole- 


given. Tho emery wheel has taken away much 
rough work formerly done with grindstone or coarse 
file, or shaper or planer, in stove and safe work; in 
fettling castings, in grinding long knives and saws, 
&e. ll-grinding has developed a special class 
of machines with one or with two wheels, and built 
more or less on the lathe pattern ; car wheels have 
occasioned the development of another class 
Tool-grinders constitute the second great division 
of engineers’ precision machines. There is as much 
difference between the various tool-grinders as 
there is between the manufacturing machines: both 
types include an entire range, from those in 
which no provision is embodied for precision work, 
to those in which the movements are universal and 
extremely precise. There is as great a difference 
between plain emery wheels having a flat tool-rest 
in front, and one of the universals for grinding 
spiral and other cutters, as there is between the 
bench or. floor wheels, and the. universal machines 
designed for doing plain and tapered, external and 
internal cylindrical work, and face work. And 
between each of these there is a great range, occupied 
with some dozens of different designs. eis 
Tool-grinders may or may not contain provision 
for grasping and controlling the tool. This one dif- 
ference entails a vast amount of detail in the pre- 
cision machine, whether it be a twist-drill grinder or 
a lathe-tool grinder, or in its highest development 
in the universal cutter-grinders. In the simplest 
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tool-grinders also, which are not precision machines, 
there are great differences. At one extreme there is 
the plain grinder with plain rest only ; at the other 
there are adjustable rests hugging the wheel closely, 
the adjustable hood, rotary pump, water spray, the 
supply of which is controllable, the duplex machines 
with one coarse wheel and one medium fine, and 
special rigs-up and attachments. In some a spray 
supplies a sheet of water over the breadth of the 
wheel above ; in others, the wheel merely runs in a 
water tank. In some cases the water supply is 
shut off automatically when the wheel stops. In 
most the supply is capable of regulation by various 
mechanisms. 

Though the tool-grinding machines have multi- 
plied exceedingly, they are not new. One of the 
earliest machines of this class was made by the 
firm of Messrs. L. Sterne and Co. (Thomson, Sterne, 
and Co., at that time), and illustrated in ENGINEER- 
ING so long ago as 1876, vol. xxi., page 396. It is 
remarkable, because it embodes provisions now 


the previous system employed. It can be easily 
understood, when one remembers that the ‘* Crown ” 
brand, known as the ‘‘ Consolidated Emery Wheel,” 
was the only wheel at that time which could: be 
run with water. Other wheels were principally 
shellac, or silica, in their component for 
binding the emery as a wheel. These wheels had 
to be run dry, and the consolidated wheel was the 
only one manufactured in Europe at that period 
which could be run wet. There was only one 
wheel suitable for wet grinding in the United 
States at that time, and this was made by the 
New York Rubber and Belting Company, and bore 
a strong resemblance in its composition to the 
consolidated wheel made by L. Sterne and Co. 

Messrs. William Warne and Co. were the 
original makers of this consolidated wheel, until 
such time as it was taken over by Messrs. L. 
Sterne and Co. Messrs. Warne and Co. were 
then, and are still to-day, one of the leading 
manufacturers of rubber goods. It is rather odd 
now to remember how great were the objections 
made for many years to the use of water on emery 
wheels. And in discussing this machine ENat- 
NEERING, with true prescience, ventured to antici- 
pate that the use of water would become general. 

In the phenomenal progress which has marked 
the American machine-tool industry, the pioneer 
work of British firms in some departments is apt 
to be overlooked. Thus the twist-drill grinders, 
now so numerous, have not yet gone beyond the 
earliest built—the Van Haagen patent, made by 
Messrs. L. Sterne and Co., Limited. This firm 
had the first exhibit of emery grinding tools at 
Paris in 1878, including the Van Haagen. Other 
early work done by this firm includes a tap-groove 
sharpening machine, and a saw-sharpening machine, 
a slide-bar grinding and a knife-grinding machine. 
The consolidated emery wheels of the ‘‘ Crown” 
brand have been known over forty years, and the 
output of these is probably larger than that of all 
other makers combined. These machines and wheels 
gave an impetus to the industry, and they have 
been imitated largely. 








MESSRS. SWAN AND HUNTER’'S 
SHIPYARD. 

Tue important shipbuilding business now carried 
on by Messrs. C. S. Swan and Hunter, Limited, at 
Wallsend-on-Tyne, is one of the most interesting of 
the North-Eastern district. It was established in 
the year 1872, and occupied at first a comparatively 
small yard of about 6 acres. Under the energetic 
management of the present directorate, the amount 
of tonnage launched has increased so rapidly, 
especially during recent years, that two adjacent 
yards have been absorbed, so that the area now 
occupied is about 36 acres, the river frontage being 
1500 ft., whilst as many as 2500 men are at times 
employed. This, it must be remembered, is entirely 
for shipbuilding work, the company not making 
their own engines. The term ‘‘shipbuilding” 
must here be taken to include the construction of 


structures having been built by the firm. Our 
readers will remember the account we gave of the 
Bermuda floating dock at the time it was launched 
from this yard last February; and also when 
H.M.S. Sans Pariel was lifted in the Medway last 
June.* 

For a considerable period after the establishment 
of the business operations were confined to the con- 
struction of cargo steamers of the type known as 
ocean tramps. Of late years, however, a larger and 


the firm, who have been conspicuous in the intro- 
duction of a class of large and fast ships capable of 








grinding machine resembles in general outline the 
double vertical spindle drilling machines used for | 
rails, with table, base, and two housings carrying 
a cross-rail, along which the spindle heads slide, | 


found in some of the latest American tools, as 
follows : 

The wheel was covered with a hood, with an ad- 
justable slide for spreading the water over the 





carrying a great amount of cargo, and having also 
excellent passenger accommodation. The Ivernia, 
built by the company for the Cunard Line, is an ad- 


‘mirable example of this type. This vessel has 


floating docks, a large number of these important . 


higher type of vessel has occupied the attention of | 





with the usual horizontal and vertical adjustments. | wheel. The pedestal formed a water tank, and the 
The machine has its particular application in grind- | supply was drawn therefrom by a centrifugal pump 
ing out the holes in double-ended connecting and | on top of the hood. Thence the water was delivered 
other rods, doing both holes simultaneously. It is,| to a pipe perforated to spray the water over the 
of course, adapted for other kinds of holes, and | edge and sides of the wheel—the pipe being capable 
straight slot grinding. Another special case of | of adjustment to adapt itself to the diameter of the 
internal grinding is that of curved slot links, for| wheel as it became worn down. The suction pipe 
Which several types of high-class machines have | of the pump was fitted with a foot-valve, so that 
een designed. | the pump remained charged when the machine was 
These comprise the broad types of manufacturing | stopped. Excess of water was returned to the 
machines used in general engineering shops, but) tank in the pedestal. 
they do not cover the range of machines employed| This was one of the first attempts made to use 
in special trades, and of which little account will be | water for emery grinding, dry grinding having been 


already been described in ENGINEERING.+ She 
|is, it will be remembered, 580 ft. long between 
| perpendiculars, 64 ft. 6 in. wide, and 34 ft. 10 in. 
‘deep. At the present time there is under con- 
|struction, and almost ready for launching, an- 
| other large steamer of the same class, which was 
‘inspected with much interest by the members 
‘of the Institution of Mechanical Engineers when 
they visited Messrs. Swan and Hunter's yard 
on Wednesday afternoon, July 30. This ship, the 


= See ENGINEERING, vol. Ixxiii page 789, 
+ See vol. lxx., pages 368, 434, and 436. 
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PORTABLE ELECTRIC GENERATING PLANT. 
CONSTRUCTED BY MESSRS. W. H. ALLEN, SON, AND CO., LIMITED, BEDFORD. 
(For Description, see Page 180.) 
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travel for pleasure. The lean months are there- 


fore apt to reduce the average of profit, especially | 


conditions. The temperature is higher in winter 
and lower in summer than outside, a fact which 


in the enormously costly ships—costly to build | belies prophecies freely uttered when covered sheds 
and costly to run—-which modern conditions | have formerly been proposed. It is also found that 


have brought to the fore. 


These vessels have | though the sheds are open at both ends, there is no | 


practically no cargo capacity to act as a financial| complaint from the men on the score of draughts. 


The Carpathia has but two classes 
of passengers, and the steerage passengers will | 
all be accommodated in four-berth rooms. The 
cabin passengers will all be on a second-class basis 
as regards porments but they will possess this 
advantage, that there will be none on board of a 
superior class. There is no doubt but that this 
will be an attraction to those of moderate means 
who, notwithstanding, may object to being placed 
in an inferior capacity ; for there is as much human 
nature in the Atlantic passenger as in most other 
persons. As the fashionable tourist element will, 
therefore, not be present, but rather people travel- 
ling for business purposes, it may be anticipated 
that the demand for accommodation on a large and 
steady ship of considerable speed like the Carpathia 
will be regular, and the vessel will be a fairly 
constant money-earner all the year round. 

Whilst referring to this question of big cargo 
ships, it may be pointed out that, contrary to an 
opinion often held, very large steamers are not 
necessarily built at a cheaper rate than vessels of 
more moderate size. Mr. & B. Hunter, the senior 
director of the company, states that with ordinary 
appliances, although the cost per ton diminishes 
as ships increase up to 5500 to 6000 tons dead- 
weight, it gradually increases from that size up- 
wards. This is partly due to larger vessels being 
usually built on an improved and less simple speci- 
fication, but is also largely to be accounted for by 
the greater expense of handling the increased 
weight of frames, beams, and other parts of the 
vessels, and by the greater heights to which the 
weights have to be lifted. The expense of shor- 
ing and keeping very heavy ships in shape is also 
greater. 

These considerations bring forward one of the 
chief features of interest in the Wallsend yard— 
the two covered building-slips and the appliances 
with which they have been fitted. In our illustra- 
tion on page 174, we give a perspective view, taken 
from a photograph, showing these covered slips. 
We may mention that these slips were described 
in a paper on large cargo steamers, read before 
the Institution of Naval Architects in 1899, and 
which we republished at the time.* To this paper 
we are indebted for some of the particulars here 
given. 

When the larger type of vessels was taken in 
hand by the firm, the problem of handling the 
increased weights and the higher lifts had to be 
considered. It was decided to instal more com- 
plete lifting and transporting appliances, and the 
use of overhead travelling cranes was decided 
upon. It was seen that the structure necessary 
for supporting the cranes could be so arranged as 
to afford the framework of buildings to cover the 
slips. A glass roof and partially glazed sides were 
therefore included in the design that was prepared. 
There is a steel framework of admirable propor- 
tions, which is beautifully light in appearance, and 
yet has ample stiffness for the heavy work that has 
to be performed by the structure. 

The buildings covering the two slips are each 
500 ft. long, one being 72 ft. and the other 68 ft. 
wide ; the height of the side walls is 80 ft. The 
smaller of the two was built first, and was thought 
to be of ample proportions for any work likely to be 
undertaken ; but when the second slip was covered, 
it was found desirable to add 4 ft. to the width. It 
is possible, however, that it may be necessary before 
long to increase these dimensions ; indeed, the 
upper structure of the Carpathia, as she now stands 
on the slips, extends to within a very short distance 
of the longitudinals which form the runways for the 
cranes, so that the latter cannot be traversed from 
end toend. There is a useful lesson in this; and, 
indeed, it would seem that shipbuilders, dock 
authorities, and harbour engineers can hardly make 
too ample provision for the increasing size of ships. 

The benefit of building ships under cover is well 
known, but applies largely to wooden vessels ; as in 
the case of the old dockyard-built men-of-war. It 
has been found, however, that with steel construc- 
tion the advantages are considerable. The work 
can be carried on much more quickly and economi- 
cally on these covered slips than under the old 


flywheel. 








* See ENGINEERING, vol. lxviii., page 200. 


| 
With the old style of slated or boarded roofing, | 
with skylights at more or less frequent intervals, | 
as in the dockyards, there was, of course, the 
great defect of obstruction to light ; and to a small | 
extent this is the case even with the glass roof and | 
sides. In these days of electric light, however, the | 
difficulty is of small importance. Another advan- 
tage of the roofed-in slip is the facility it affords for | 
placing staging ; the steel columns being so arranged 
as to take the place of the verticals in the usual 
scaffolding, and they serve the purpose very much 
better. These columns are also of service in shor- 
ing and fairing vessels, as they are freely used for 
abutments, so that struts are shorter and lighter 
than if they sloped away to the ground. 

The appliances for handling material in connec- 
tion with these slips consist, firstly, of a wire rope- 
way, the trolley of which is actuated by electricity, 
the traversing and lifting being effected by two 
winding drums which are placed in the power- 
house. It is actuated from an elevated cabin which 
commands a good view of the work. This brings 
material for construction down from the railway 
trucks on the higher ground at the back of the yard, 
or from the beam shed, and deposits it at the upper 
end of the slip. Light railway lines are laid down, 
by which plates, angles, &c., can, if needed, be 
carried alongside the vessel under construction at | 
ground-level. In the roof over each slip there are | 
two parallel runways, on each of which is an electric 
travelling crane of special design. They are each 
of 3 tons capacity, but are equal to heavier loads if 
required. They have a horizontal swivelling arm 
which can be revolved and traversed at the same 
time, thus commanding the whole area of the slip. 
The speed of traverse is 300 ft. per minute, and the 
lifting speed is 100 ft. per minute. There is also | 
an hydraulic lift, the cage of which will take eight 
or ten men to the upper deck of the vessel under 
construction. This has been found a valuable 
appliance, saving a great deal of the men’s time, 
especially when light loads have to be carried, such 
as bags of rivets, and smaller parts such as would 
not be heavy enough to demand the use of the 
cranes. 

These quick-running and comparatively light 
travelling cranes run at considerable speed, and 
are much more handy than a heavier type. They 
are equal to raising and transporting all parts of 
the structure excepting the heavy stern frames. 
The ease and rapidity with which they transport 
and place in position’ plates, beams, frames, &c., 
is remarkable, and facilitates enormously the build- 
ing of the vessel. Beside the east covered bay 
there is another building slip, and this is served by 
a travelling cantilever crane, which runs on the roof 
of the shed. 

On the inside of the building, over the covered 
berths, pipes are laid down for compressed air. 
There are cocks at intervals to which flexible hose 
can becoupled. Pneumatic power is used for drill- 
ing and caulking. In another part of the yard 
pneumatic riveting is used in pontoon work, and is 
found to answer very well. Whether its success 
in this respect will lead to its general adoption for 
ship-riveting, as is so largely the case in America, 
remains to be seen ; at any rate, the supply is laid 
on should this be found advisable. There are also 
attached to the building electric mains for lighting. 
Electric power is also used to some extent for me- 
chanical purposes ; for instance, decks are planed 
by means of an electric machine which has re- 
volving knives, and is not unlike a lawn mower. 
It does very good work at a very much lower cost 
than hand-planing. 

The beam and plating sheds are of the usual 
description ; but there are some special appliances 
for bending heavy frames. A new shed is now in 
progress, which will have two gas-fired furnaces, 
one 70 ft. and the other 50 ft. long. 

Passing to the more westerly part of the yard 
we come to the air-compressing plant, which is 
shortly to be ely increased by the addition of 
new machines. e travelling jib-cranes here are 
electrically-driven through overhead wire. Electric 
power is largely used for driving the various ship- 

ard tools, though a few are still steam driven ; 

ut these will mostly be superseded, the aim being | 
to establish uniformity in this respect. In this | 





| yard, we believe, electric 


ower was first adopted 
in a shipbuilding establishment on a large scale 
in England. The first application was made in 
1893, whilst the electric light installation dates 
back to 1882. There are at present about 60 
electric motors in various parts of the yard; and 
there are 130 arc lights, besides the large number of 
incandescent lamps. The central station, from 
which electricity is supplied for power and light, 
has two horizontal compound engines, and one 


‘smaller one for night work ; the dynamos being 


driven by belt. 

The western end of the yard is devoted to the 
construction of floating docks, there being room for 
four slips for building these structures. In our 
illustration on page 175 we show the method in which 
these docks are constructed. They are erected 
round the scaffolding, which is removed when the 
dock is nearly completed, two plates, a top and 
bottom one, being left out until the uprights are 
taken away, so that the latter may remain in the 
ground and be used up to the last. The punching 
and shearing machines, &c., usual for work of this 
description are in the pontoon sheds. One punch 
ing machine is an especially fine tool. It is a 
multiple machine, and will hole plates up to 60 in. 
wide at 3-in. pitch. It is electrically driven, and 
operates in three sections. It is especially useful 
for pontoon work, and works with great accuracy, 
there being, of course, no accumulation of error. 

At the time of our visit. to these works, a few © 
days previously to the visit of the Institution of 
Mechanical Engineers, there were in progress the 
vessels named below, in addition to the big Cunarder, 
Carpathia, to which reference has already been 


| made. 


On the other covered slip there was a large single- 
screw steamer for carrying oil in bulk and also 
general cargo. This vessel, which was being built 
to the order of the ‘‘Shell” Line, of London, is 
470 ft. long, 56 ft. beam, and 35 ft. deep. Her 
total deadweight capacity will be 10,000 tons. She 
will be propelled by a set of triple-expansion en- 
gines, the steam being supplied by six single-ended 
boilers. The propelling machinery will be placed 
at the after end of the vessel, and the boilers will 
be adapted to burn oil fuel, for which bunkers of 
over a 1000 tons capacity will be provided. 

Outside the east shed a 6000 tons deadweight 
collier was being built to the order of the English 
and American Shipping Company, of London. 
This vessel is 352 ft. by 47 ft. by 29 ft. 9in. She 
is similar to three others already built by the firm 
for the same company, and has been specially de- 
signed for the carrying of coal. The holds are con- 
structed with the minimum of obstruction in the 
way of pillars, beams, stringers, &c., thus greatly 
facilitating the quick loading and discharging of 
cargo through the numerous hatches provided for 
the purpose. 

In the west yard of the company was a single- 
screw steamer of 6600 tons deadweight for the 
carrying of oil in bulk and general cargo. This 
vessel is 370 ft. long, 48 ft. 8$in. beam, and 
30 ft. 9in. deep. The owners are the United Petro- 
leum Agencies, Limited. 

The middle berth was occupied by a light-draught 
twin-screw passenger steamer of high speed, 300 ft. 
by 40 ft. 6in. by 17 ft. 6in., building for the 
Canadian Pacific Railway Company for their Vic- 
toria-Vancouver service. This vessel will have 
accommodation for 164 first-class passengers in 
two-berth cabins, besides some second-class pas- 
sengers. She has been specially designed to insure 
safety from sinking in case of collision, and has her 
bow well strengthened to resist the ice pressure. 
She will be capable of steaming 18 knots at sea. 

On the last berth work was being commenced on a 
6600 tons deadweight cargo steamer, 364 ft. long by 
46 ft. 8 in. wide by 27 ft. 4. in deep. She has been 
built to the order of the Hall Line, of Liverpool. 

In the pontoon yard two floating docks are near- 
ing completion. The first, which is being built for 
Messrs. 8. P. Austin and Son, Limited, Sunderland, 
is of the ‘‘off-shore ” type, and is designed to lift 
vessels up to 3600 tons weight ; the length of the 
dock is 325 ft. The pumping machinery consists of 
four centrifugal pumps, driven by electric motors, 
the electric current being supplied from shore. 

The second dock is being built for the Govern- 
ment of Natal, and, when completed, will have to 
be towed to Durban—a distance of over 7000 miles. 
This dock will be capable of lifting = up to 
4500 tons weight, and is 325 ft. long. e clear 
width between fenders is 61 ft. The centrifugal 
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pumps in this case are driven by steam engines, the 
whole of the machinery, including the electric light 
installation, being placed in the walls. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS.* 

In our last issue we gave an account of the first 
day’s proceedings at the recent Newcastle meeting 
of the Institution of Mechanical Engineers, and we 
now continue our report. 

On members assembling on the second day (Wed- 
nesday, July 30), the President, Mr. W. H. Maw, 
again occupied the Chair. 


Steam ENGINE Economy. 

The first paper taken was by Professor R. L. 
Weighton, and was on ‘“‘Some Experiments on 
Steam Engine Economy.” This paper we publish 
in full on another page in our present issue; so that 
it is unnecessary to give any abstract of it here. 

In opening the discussion, the President said the 

per might be regarded from two standpoints. 
First, as a careful record of experiments made, and, 
secondly, as an expression of the deductions drawn 
from the observed data. In both of these respects 
the paper was of very great value, and afforded an 
excellent opportunity for discussion. 

Professor T. Hudson Beare regretted that he 
had not had an opportunity of studying the paper 
carefully, and he would not venture to put forward 
any exhaustive ‘criticism without comparing the 
data in the paper with those obtained from his 
own and other experiments made in the same 
direction. He would like personally to thank the 
author for what he had done. Only those who had 
had experience in this field knew of the labour and 
trouble that was involved in making a series of ex- 
periments such as those recorded by Professor 
Weighton. The results given only represented a 
very small portion of the work done. The extreme 
clearness with which the author had expressed 
himself made it, however, easy to deduce his mean- 
ing. There were two questions of extreme im- 
portance which might be asked in connection with 
the paper. Our American friends are doing so 
much with re-heaters that it was very'startling to 
find that the consumption of steam per brake 
horse-power was not reduced by their action. As 
to the result of the vacuum experiments, the 
researches were extremely interesting as bearing on 
the trials of marine engines which had been made 
some years ago under the auspices of the Marine 
Engine Research Committee of the Institution of 
Mechanical Engineers, and the results of which it 
had been his duty to analyse on a former occasion. 
He proposed looking back to these results, and 
checking them by the new light thrown on the work 
by Professor Weighton’s experiments. 


of which he was managing director had spent 
30,0001. in putting down a testing department, 
and was spending thousands a year in running 
it. They did this for commercial reasons, on the 
principle that knowledge is power, but the chief 
thing they found from their testing department 
was that nothing is more difficult to make satisfac- 
torily than a steam-engine trial. In the paper 
before the meeting the results of such a trial were 
set forth. Finally, the degree of vacuum which 
was most beneficial depended on the type of engine. 
If it were a simple engine, a high vacuum would 
not be advisable ; if compound, a nearer approach 
to a perfect vacuum was allowable ; while with 
triple and quadruple-expansion engines the vacuum 
could be beneficially raised still higher. 

Professor Watkinson considered that the results 
set forward in the paper were in many ways startling, 
especially in regard to re-heating. This might be 
accounted for by the very small surface of the heater 
—not more than 30 square feet or so. There could, 
therefore, be no superheating of the steam, and 
consequently no gain in actual efficiency. The 
thermal efficiency would be lowered ; but if super- 
heating had been used, ‘he would have expected a 
gain. The only part he did not understand was 
the great reduction ‘in ‘mechanical efficiency. If 
superheated ‘steam were used, he would expect a 
considerable difference between the thermal and 
mechanical efficiency ; but he did not understand 
how this came about in the experiments as made. 
In the vacuum trials, the hot-well temperature 
ranged from 88.8 Fahr. in trial 9 to 164.5 Fahr. 
in trial 4, “a difference ‘of over 754 per ‘cent. 
That would greatly increase the cylinder wall 
action. If an increase of pressure equivalent to 
this had been made, it aco have been necessary 
to run it up to 400 1b. to the square inch; so it 
would be necessary to have a very big initial pres- 
sure to give the same temperature range. If super- 
heating had been had recourse to, a different result 
would have been obtained, and a very big initial 
pressure would not be necessary to give a corre- 
sponding temperature range. If, therefore, super- 
heating had ere present, he considered a very 
different result would have been reached. He 
would ask why the author had, in his experiments, 
varied the speed rather than increased the load on 
his engine. 

Mr. Crosland had not seen the paper before, but 
considered it described fully information which 
had been discussed 30 or 40 years ago, when the 
question of compounding came so prominently 
forward. The triple-expansion engine was adopted 
to avoid the effect of vacuum on the high-pressure 
cylinder. One of his earliest experiments was 
made in endeavouring to introduce a heater between 
the lew-pressure cylinder and the condenser, and 
he found that the great loss in vacuum that fol- 





Mr. Mark Robinson said it was a long time 
since engineers had had put before them a more in- 
teresting paper. There were a few points which 
invited comment. One was the large ratio of. the 
low-pressure cylinder to the high-pressure cylinder, 
due to the middle cylinder of the triple-expansion 
engines being cut out. This referred to the receiver 
reheating trials, the cylinders used for which were 
respectively 7 in. and 15} in. in diameter, with a 
stroke of 18 in. The intermediate cylinder, not 
employed on these trials, was 10} in. in diameter. 
The proportion of cylinders used, Mr. Robinson 
said, brought the experiments into comparison with 
American practice for engines fitted with re-heaters. 
The result that condensation in the re-heater was 
not greater with difference of temperature was quite 
in accordance with the late Mr. Willans’ experi- 
ments. The fact thatre-heating lowered the efficiency 
measured by brake horse-power was what would be 
expected on account of Lakiestive: but he would 
not have anticipated so striking a result. Mr. 
Willans had also investigated the result of degrees 
of vacuum, and he had got his best records with 
20in. This, however, was with the Willans launch 
engines, made in the early days, and that was not 
4 satisfactory machine from a thermal point of view. 
With the improved Willans engine, such as was now 
made, they found it advantageous to work with 

. vacua up to 27 in. The general rough rule they 
adopted was that 1 in. of vacuum represented 
1 per cent. in economy. He would point out 


the value of such a paper as this. The company jection water was variable, rising towards the end 





* In the article in our last issue, page 153, third 
column, lines 23 and 58, for ‘“‘Mr. Corley” read ‘Mr. 
Cawley,” and on page 154, first column, line 25, for 

Mr. H. Lee” “Mr. Henry Lea.” 





found that a slight reduction in vacuum was often 
jan advantage. 


lowed more than counterbalanced the gain made in 
other directions. In his own experience he had 


Speaking upon the re-heating 
trials, he was of opinion that the re-heater was 
too small for the work, and would have been more 
effective if it had been capable of producing super- 
heating. 

Mr. Saxon said the results recorded were typical 
of the particular engine on which the experi- 
ments were made; but even allowing them 
to be all that was stated, he considered that it 
would be a mistake to design engines that were 
not as perfect as possible. They should be capable 
of giving the highest vacuum if necessary, whilst 
those in charge could easily reduce the vacuum to 
what was found by experience to be the most 
advantageons degree. Whatever the economy 
might be, it must be remembered that improved 
vacuum brought out the highest power. e re- 
gretted that the author’s engine was not fitted with 
automatic cut-off, so as to keep the engine to the 
same speed. In the vacuum trials the steam pres- 
sure in the triple-expansion engine was only about 
150 lb., whilst in the compound engine on the re- 
heating trials the steam was nearer 200 lb. He 
believed in designing an engine to get the highest 
vacuum possible, and then reducing the refrigerating 
water to the point required to give the most desir- 
able vacuum. In practice amongst cotton mills it 
was often found that the temperature of the in- 


of the week, especially in cases where the ‘‘ lodges,” 
or cooling ponds, were too small. 
Mr. Druitt Halpin pointed out that the inter- 


‘* hot-pot”—was invented by the late Mr. 
Cowper, who also practised re-heating forty years 
ago. He carried out some experiments which 
quite tallied with those made by the author. No 
beneficial effect was produced by re-heating, and it 
was therefore given up. 

Mr. Digby shared the surprise that re-heatin 
had not resulted in saving in pounds of water us 
per brake horse-power. He would suggest that 
further experiments should be made with steam in 
the re-heater superheated, the escaping gases from 
the furnace being used to heat the steam. 

The President, in closing the discussion, asked 
the author? what were the arrangements for cylin- 
der lubrication used during the trials. 

Professor Weighton, in replying to the discus- 
sion, said he ought to have mentioned in the 
paper — but he did not do so, in order to 
sic the matter as far as ible—that the 
object of the re-heating trials was to prove 
whether the current American practice of fitting 
re-heaters was correct or not. o years ago he 
went through the United States, and found there 
that enormous re-heaters, reaily more like subsi- 
diary boilers, were being fitted on engines. He 
had an interview with Mr. Reynolds, of the firm 
of Messrs. Allis, who, he was told, was one of the 
foremost steam engineers in the country. He had 
asked this gentleman, how much advantage he had 
got from these re-heaters. The reply from Mr, 

nolds was that he did not know, but it was the 
fashion to put them in. He (the speaker) did not 
make these trials therefore with a view to deter- 
mining what was the best manner of fitting a re- 
heater, but to prove what was the value of ‘current 
American practice. That was the reason the par- 
ticular dimensions referred to were adopted, the 
re-heater he employed having a surface fully as 
great as would be used on the same sized engine in 
America, The same thing applied to the ratio 
of the cylinders, a matter that had been com- 
mented upon by Mr. Robinson. The American 
practice was that of high ratio between the high 
and low-pressure cylinders—much the same as that 
of the trials. Mr. Robinson had also said that the 
low-pressure cut-off was too early. That cut-off 
was ago & adopted as the best suited to the 
engine, and had been found by a long series of 
experiments as most suitable to the cylinder 
ratios. The results were, however, proportional, 
so the matter was not important. One speaker 
had said that a cut-off of 104 in., as employed in 
the vacuum experiments, was too late ; but they did 
not aim at getting simply a good result from the 
engines, but at finding what was the truth in 
regard to the claims made as to the value of vacuum. 
The cut-off of 10} in. was, however, as stated, the 
best point with the ratio of the three cylinders as 
given—namely, 7 in., 103 in., and 15 in. respec- 
tively. The adoption of different ratios of pressure 
was due to the fact that the trials detailed in the two 
divisions of the paper were not intended to be put into 
juxtaposition, and 200 lb. pressure was adopted for 
the two-cylinder trial as being that usual in Ameri- 
can practice. In this respect, however, the degree 
of pressure had no significance. With regard to 
what Mr. Mark Robinson had said about the more 
perfectly designed an engine the higher might be 
the vacuum, this raised a large question, ag to how 
far experiments on one engine might be’ taken to 
affect other engines qualitatively. The question of 
superheating had been mentioned. e did not 
think it possible to superheat steam ay through 
an engine by its own steam. It had been sug- 
gested that it would be the better method to take 
the whole of the steam used by the engine through 
the superheater ; but he did not think that course 
would be an economical one, on the ground that 
because a little of a thing might be bad, a good deal 
would not be necessarily good. He had, however, 
long given up theorising on the steam engine, as 
canst oak: to do who made a large number of 
experiments. It had been said during the discus- 
sion that the load determines the amount of vacuum 
desirable. Trials were quoted in the paper made 
with different loads. It had also been urged that 
the revolutions might have been kept steady and 
the load varied. If he had attempted to keep the 
revolutions the same, he would have had to shift 
the dynamometer. The variations in revolutions 
were small, and the experiments had shown. that 
they did not lead to variation in economy. He 
agreed that machinery should be designed for the 
highest economy, and therefore the condensers and 





mediate receiver with heating arrangements—or 


pumps should be made to maintain a good vacuum. 
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COVERED BUILDING SLIPS AT MESSRS. SWAN & HUNTER’S SHIPYARD, WALLSEND. 














The President's question as to lubrication was most 
important. On the trials an impermeater was 
fitted and kept constantly at work. The amount 
of lubrication:put nto the:engine, however, affected 
its running more than he would have thought, the 
result being very noticeable.* 


CYLINDRICAL VALVES. 

A paper by Mr. Walter M. Smith, of Gateshead, 
on “The Application of Cylindrical Steam-Dis- 
tributing Valves to Locomotives” was next read. 
This we print in full on another page of the present 
issue. 

In opening the discussion, the President said 
that the thanks of engineers were due to the author 
for the valuable results he had put before them in 
the paper, and also for tracing out the various stages 
through which his designs had passed to attain 
those results. Mr. Smith had paid great attention 
to the design of piston valves for many years, and, 
so far as he (the President) knew, the valves de- 
scribed in the paper were the only piston valves on 
locomotives in this country running successfully. 
The facts showed that the design of them was not 
a simple matter. Mr. Maw next read a letter from 
Mr. Wilson Worsdell, who had intended to be 
present and speak during the discussion, but had 
unavoidably been detained ; he promised, however, 
that he would send a written communication to be 
included in the Proceedings. 

Sir Edward Carbutt referred to the great value 
of the paper, and felt that the Institution would be 
glad to have the experience of the North-Eastern 
Railway in this important detail of engine practice. 
It had always been a wonder to him that piston 
valves did not earlier come into use. Thirty years 
ago every steam hammer which he had designed had 
had piston valves. Mr. Menelaus, of Dowlais, had 
come to him a great many years ago to make a 

* [It would be interesting to know the precise arrange- 
ment of cylinder lubricators employed by Professor 
Weighton, and particularly if any impermeator was fitted 
to supply lubricant to the steam after the latter had passed 
the re-heater. We mention this because in some experi- 
ments on an engine fitted with a re-heater with which we 
had to do some twenty years ago, and in which a lubri- 
cator was fitted on the 2 ten ell valve chest only, it 


was found that the re-heater acted as a trap, the 


lubricant accumulating in it instead of passing on to the 
low-pressure cylinder.—Ep. E. 
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blowing engine, into the design of which he put 
piston valves, and this had worked very. success- 
fully. He would ask the author why he did not fit 
a light Ramsbottom ring instead of the design of 
segmental rings illustrated and described in the 
paper. It might be said there would be a diffi- 
culty in getting rid of water, but Ramsbottom had 
the same problem to face with the pistons of loco- 
motive cylinders. 

Mr. A. F. Yarrow had had no experience of 
piston valves with locomotives, but he adopted 
them in the engines of torpedo craft made by his 
firm ; in that case, however, they were all vertical, 
and not horizontal. They very much preferred 
this type of valve, though they might not be so tight 
as a flat valve. It was quite possible, however, to 
pay too dearly even for steam tightness. Friction 
in flat slide valves was too great, and he had long 
abandoned them, finding the piston valve to work 
well. In regard to the rings of piston valves, they 
had to do two things : first, to prevent the passage 
of steam, and yet to alter their form to suit the 
barrelling of the valve cylinder. He preferred a con- 
tinuous floating ring to a cut ring ; that allowed for 
alteration in form. If the ring were solid, it was 
thought that the piston had to be in two parts; but 
he had been adopting solid rings and solid pistons. 
Whether they were going to turn out well remained 
to be seen, but he considered they were suitable. 
|The rings were sprung over into a deep groove in 
| the piston, on the same principle that half-a-crown 
| could be slipped through a hole in a piece of paper 
|no larger than a shilling. The practice was that 
which they had adopted for years, except that they 
|avoided the junk rings by springing the packing 
‘ring over. If the ring were made two or three 





| thousandths of an inch less than the valve cylinder, | 


|it would not wear. There would, of course, be the 
| slight leakage due to that small amount of clearance ; 
| but it would do less harm than that due to friction 
|if the piston ring were an exact fit. 

| Mr. Carrick had watched the engines fitted with 
the piston valves described by the author, and 
my. them to start easily and keep up speed. It 


| 


was his duty to observe these matters. 

Mr. Baister, of the North-Eastern Railway, said 
|that the slide valve was one of the most fruitful 
| causes of engine failure, but he did not remember 
|a single failure of piston valves. It was respon- 





| suitable. 











| sible for every engine failure on the North-East 


Coast express trains, and the introduction of the 
piston valve was a matter upon which he might 
express his congratulation. 

Mr. Lineham, as a late locomotive engineer, 
quite anticipated that piston valves would possess 
advantages. Flat valves were becoming larger and 
larger, and excessive wear was not uncommon. 
The locomotive engineer looked to convenience 
rather than economy. He should, however, notice 
the disadvantages common to the piston valve. 
One of these was the large amount of clearance ; 
this also was present in marine practice, and had a 
considerable effect on economy. He would like to 
call the attention of the meeting to the possibility 
of adopting mushroom valves, and he believed in 
their advent. It was shown in gas and oil engines 
that they could work advantageously. They were 
easily made tight if worn, and would work at high 
velocities, whilst water would be able to repass into 
the barrels. He thought the piston valve was an 
immense advance on the slide valve ; but equally 
he considered the mushroom an advance on the 
piston valve. 

Mr. Twinberrow, having worked under the 
author of the paper, was much interested in the 
results. The Fen: Masters was one of the first 
railway companies to use piston valves on its loco- 
motives. Originally piston valves were plain discs 
of bronze, but it was not long before these were 
taken out. It was necessary to differentiate be- 
tween marine, or stationary, and locomotive prac- 
tice ; for what was good for one might be useless for 
the other. One of the chief advantages of the 
arrangement described by the author was the 
collapsible qualities of the valve ring. He did 
not think that for heavy trains doing 150,000 
miles per annum a floating ring would be 
Some friction there must be, and 
yet it should not be sufficient for destructive 
wear. The author had referred to the excessive 
pressure that resulted from too much compression, 
and had given diagrams taken from a compound 
engine in order to prove that it was absolutely 
necessary to give a Saas inside clearance to the 
valves, so as to reduce abnormal compression. It 
was found that the engines would not run at the 
speed, nor haul the load, for which they were 
intended : with a clearance of } in. on either side, 
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Inside the valve ; the speed increased when the com- 
pression was reduced. Many designers, the speaker 
added, overlooked the effect of clearance, a certain 
volume of which was a necessity. In France they 
fitted flat cylinder ends—though the pistons were 
dished—in order to maintain clearance. In this 
country engines had often not sufficient clearance. 
In regard to the use of mushroom valves, he would 
point out that there was a distinct difference between 
steain and internal-combustion engines as affected 
by the conditions that govern the adoption of 
such valves, especially in regard to lifting against 
pressure. He had worked upon this problem him- 
self, and came to the conclusion that salvation was 
not to be found for the locomotive engineer in that 
direction. Whatever might be said about piston 
valves, they had, at any rate, done away with 
double headers for trains. 

In reply to the discussion, the author said he 
would not attempt. on that occasion to answer all 
the points that had been raised, as he knew time 
was of value ; he would send a written reply later. 
He would read, however, some extracts from certain 
papers. These generally bore testimony to the fact 
that piston-valve engines gave better results and 
could be run with greater economy in fuel than 
those having ordinary flat valves. He considered 
the future supremacy of the piston valve assured. 


TELEGRAM FROM THE KING. 
At this point the President read the telegram which 
ad been received from Lord Knollys, thanking the 
Institution on behalf of the King for the telegram, 
sent the previous day, congratulating His Majesty 
on his recovery from his recent serious operation. 


, MecuanicaL CoaL-MInING. 

A paper by Mr. R. H. Wainford, of Newcastle- 
upon-Tyne, on ‘‘ Mechanical Appliances in Mines 
(Coal-Cutting and Drilling)” was the last read. This 
we shall print in full at an early date. 

The author gave details with regard to the intro- 
duction of coal-cutting machinery in mines. Mecha- 
nical drills and coal-cutters, he said, are pretty gene- 
rally used in America. The Ingersoll Company 
have about 3000 coal-cutters in operation. In 
Belgium, France, and Germany power drills are 
used a good deal, but coal-cutters are not so much 
applied as in England and Scotland. The saving 





of 1s. a ton on the output of the coal of Great 
Britain would result in a gain of 10,000,000/. per 
annum. The author considered it extremely likely 
that at least 60 per cent. of the mines could adopt 
drills and cutters to advantage, with a saving of 6d. 
to 4s, 6d. per ton of coal produced. 

The discussion on this paper was opened by Mr. 
Haggie. In speaking of freedom from accidents 
due tothe use of machinery, the author had stated 
that Mr. Garforth, of Normanton, put forward the 
fact that four accidents occurred in getting 1,100,000 
tons of coal by machines as against a similar number 
of accidents in getting 315,000 tons by the old pick 
method. The speaker pointed out that one of the 
important factors in regard to freedom from acci- 
dents was in the men getting away from under the 
roof quickly. It would also be better if makers of 
machines could reduce the noise of their working, 
so that the men might hear the roof cracking, and 
so have warning of impending disaster. He did 
not think, however, that it was fair to say that 
electrical appliances in the present day were quite 
safe. It could hardly be stated that there was not 
a possibility of a cable being broken, even if the 
probability were remote. No doubt, however, in 
the future electrical coal-cutters would be made as 
safe as possible. s 

Sir Benjamin Browne was connected with one 
colliery where they had adopted coal-cutting 
machines, and had found them a great financial 
success. It would be considered that a profit of 
1s. per ton was a fair one for the owner, and if it 
were possible to save that amount, large numbers 
of seams not now worked would be able to be 
operated at a profit. He was not aware of any 
serious drawback to the use of machines; they 
would work on the long wall system, and where not 
available they would not be brought in; he con- 
sidered they had a future. 

Mr. Sidney Walker said that a good deal had been 
heard about the iron industry being wrecked by 
American competition. He did not think that it was 
the iron industry that was in danger, but the coal 
industry. The Americans were going to do with 
the production of coal what they had done with the 
wheat industry. They had natural advantages 
which we did not possess ; and unless we were up 
and doing, théy would take a considerable part of 
our trade. Colliery owners acknowledged that 








coal-cutting machines were not available for the 
board and pillar system ; in that case they must 


work on the long wall principle. The Americans 
were working on what might be called a bastard 
system, with large rooms, and we need not much 
fear if we can use the long wall cutting. That 
would not, however, always be advantageous. In 
one place he had found the cost of labour to 
be but 6d. per ton, and there machinery would 
not have much chance. Again, in Wales, where 
steam coal was mined, it came down almost 
by looking at it—it was worked so easily. In a 
certain colliery in Yorkshire, however, with an 
18-ft. seam, the use of a diamond machine had 
resulted in 7s. a ton saving, thus enabling the col- 
liery to be worked at a profit. There were two ad- 
vantages of machine-cutting: one was lower cost, 
and the other was the less amount of ‘‘ small.” In 
working, the collier had to make the space big 
enough to get his head and shoulders in, and that 
resulted in a large quantity of ‘‘small.” He found 
that the reduced cost due to machinery might be 
a shilling a ton, whilst the increased value of the coal 
due to the absence of ‘‘ small” was another shilling a 
ton. That he put forward as an average. If the 
coal were undercut to a sufficient depth (say 6 ft. or 
7 ft.), they might do away with a large number 
of shots. Every shot was a possible cause of ex- 
plosion, and in dusty mines a blown-out shot 
might cause ignition of coaldust. He thought the 
disc machine was suitable for British miner. 
Heading machines were Jargely used in America, 
but the long wall machine should be a bar and disc 
machine. The bar system was apparently ideal, 
but, unfortunately, the seams were not uniform, 
balls of pyrites occurring. The bar machine did 
not dig these out, but went round them, and to 
permit of the bar doing this involved extra gear- 
ing; moreover, by its action the machine carried 
the dirt into the gearing, and the cost of up- 
keep was great. In spite of this, the bar ma- 
chines in one or two cases of which he had ex- 
perience had done very good work. The disc 
machine, on the other hand, would go through 
obstacles that the bar machine would avoid. The 
difficulty with the disc machine was that the disc 
was at one end and the motor at the other, and to 
drag the machine into the coal a bridle had to be 
used. A development he suggested was to do 
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away with the bridle by means of having a more 
equal distribution of power and the work to be 
done. There was an advantage in deep under- 
cutting, in regard to safety, time being a factor to 
be considered ; and if the roof went forward quickly, 
there was less danger. 

Sir Lowthian Bell expressed considerable sur- 
prise at what had been said by the last speaker 
regarding the danger to our coal industry from 
American competition. Considering the cost of 
running a steamer from America was 6s. per ton 
out and home, and that the greater weight of 
freight was from west to east, he would pity the 
ironmasters if they had to depend on getting their 
coal from the United States. 

The time for adjournment having arrived, the 
author said he would send in his reply to the dis- 
cussion in writing. 

In our report of the discussion on Mr. Wood- 
house’s paper on ‘The Electric Supply Power- 
Station at Santens Bank” (see page 154 ante) we 
omitted, by mistake, a part of the remarks made 
by Mr. Henry Lea. As the statement is of 
considerable interest, we now add the substance 
of his suggestion. He pointed out that the 
irregularity factor or variation iti speed of revolu- 
tions of an alternator could be measured by Duddell’s 
oscillograph. In this instrument there are two 
deflecting mirrors, and one could be connected to 
each machine, when any difference in phase would 
be shown by the displacement of the curves, exactly 
as the difference in phase between the electromo- 
tive force and current curves can be shown. If 
there were irregularity of turning moment, these 
two curves would close together and move apart. 
The synchronous motor of the instrument would be, 
of course, driven off one machine only. 


CONCLUDING PROCEEDINGS. 


The meeting was brought to a conclusion by the 
President proposing votes of thanks to all those 
who had assisted so effectually in making the New- 
castle meeting a success. This included the Mayor 
of Newcastle, Alderman H. W. Newton, and the 
conveners of the Reception Committee, Sir Andrew 
Noble, Sir Benjamin Browne, Sir Theodore Doxford, 
and Sir Thomas Richardson ; the honorary local 
secretary uf the Reception Committee, Mr. H. J. 
Brackenbury. Also Alderman J. C. Kirtley, the 
Mayor of Sunderland, the honorary local secretary, 
Dr. Haswell, and the members of the Sunderland 
Local Reception Committee ; the members of the 
Hartlepools Reception Committee, of which Mr. 
J. R. Fothergill was the honorary local secretary ; 
the owners of the works open to members; the 
various municipal authorities ; the Tyne Commis- 
sioners, and others who had assisted in the reception 
of members. The meeting was then brought toa 
conclusion so far as the reading and discussion of 
papers was concerned. 


EXcursIONs. 


On Wednesday, after lunching in the old Assembly 
Rooms by invitation of the Local Committee, mem- 
bers started on the afternoon excursions. ~ The 
chief of these was a steamer trip made down the 
Tyne on the s.s. J. C. Stevenson, by invitation of 
the Tyne Improvement Commissioners. 


PatMER’s SHIPYARD AND ENGINE Works. 


The works of Palmer’s Shipbuilding and Engi- 
neering Company, at Jarrow, were first visited. 
This important shipyard and engine works, includ- 
ing also iron and steel works, were founded in 1851 
by Sir Charles Mark Palmer, and his brother George 
Palmer. The firm was converted into a company 
in 1865, Sir Charles being chairman until his 
retirement in 1893. The area covered is about 
100 acres, and there is a river frontage of nearly 
# mile. Comprised within the works are a ship- 

uilding yard, graving dock and slipway, engine 
and boiler works, steel works and blast-furnaces ; so 


that the entire range of pears construction | 
|which communicates with the coal staithes, has 


from the smelting of ore to the complete equipment 
of the vessel is carried on by the firm. 





within the space of about three months. The quick- 
ness with which the Terror was turned out was 
due to Sir Charles Palmer’s suggestion that the 
armour-plates should be rolled instead of forged. 
Amongst other notable vessels produced here were 
the troopship Jumna, built in 1866 ; the Montana 
and Dacota, Atlantic liners, constructed for the old 
Guyon line. Vessels for carrying petroleum in 
bulk, and flat-bottomed gunboats for river service, 
have also been made in the yard. In 1893 a con- 
tract was made with the Admiralty for three 
torpedo-boat destroyers of 27 knots’ speed, whilst 
a number of other vessels of the same type, but of 
higher speed, have been built. The battleship 
Russell was constructed here for the British Navy, 
and several steamers of over 10,000 tons dead- 
weight for the Atlantic cattle trade have recently 
been built. The total number of vessels com- 
pleted in these works since their establishment in 
1852 is 771 ; the tonnage having risen from 920 in 
1852 to 61,016 in 1901. The number of men and 
boys employed is about 10,000. 

In regard to the plant, electrically - driven 
machines and tools, hydraulic presses, pneu-- 
matic riveters and caulkers, electric drills, &c., 
have been installed in the shipyard, which also 
possesses its own forge and rivet works for supply- 
ing both ship and boiler construction. The graving 
dock is 440 ft. long by 70 ft. wide. The engine 
works have produced as many as thirty-four sets 
of engines and boilers in one year. In the 
boiler works there is a plate-edged planing machine 
capable of taking a plate 35 ft. long by 12 ft. wide, 
and planing two edges simultaneously. There is a 
set of vertical rolls, which will bend cold a shell- 
plate 12 ft. wide by 1% in. thick. The flanging 
machine is a 200-ton press. There is also an hy- 
draulic riveting machine, with 12-ft. gap, and cap- 
able of exerting a pressure of 150 tons. In this shop 
are made the water-tube boilers of the express or 
small-tube type, while recently the plant for the 
manufacture of Belleville boilers has been added. 
It is stated that nearly 25 miles of tube are used 
in the manufacture of the boilers and machi- 
nery for each 30-knot destroyer. There are five 
blast - furnaces, one being set apart for the 
manufacture of Cleveland iron, principally for 
foundry purposes, and producing about 650 tons 
we week. The other furnaces are used for making 

ematite pig for the manufacture of mild steel, the 
product of each furnace being about 1000 tons per 
week. The furnaces are about 80 ft. high, 24 ft. in 
diameter at the boshes, and 11 ft. at the hearth. 
The bulk of the iron produced in these furnaces 
is used in the company’s own steel works for the 
manufacture of mild steel by the acid process ; 
some iron, however, is sold to neighbouring steel- 
makers. There are eight melting furnaces, each of 
40 tons capacity. The cogging, sectional plate, 
and sheet mills have the usual equipment of 
shears, hot and cold saws, &c., and there is a 
complete installation of electric power for driving 
outlying machinery. 


ELEcTRO-PNEUMATIC SIGNALS AND CoAL STAITHES. 


Leaving Messrs. Palmer’s works, the steamer 
proceeded to the Tyne Dock in order that a visit 
might be made to the coal staithes and electro- 
pneumatic signals of the North-Eastern Railway 
Company. No doubt a good many members 
who are unacquainted with the Tyne district 
were surprised to find the Tyne Dock so im- 
portant a structure. The coal staithes are lofty 
erections. Wagons are brought to a higher level 
in the ordinary way by locomotives, and are then 
run down on to the staithes, from whence the coal 
falls into the ships’ holds by gravity. The wagons 
then run off from the higher level of the staithes 
down the incline, and are removed by locomotives ; 
in this way there is no need for the engines to come 
on to the staithes at all. 

The electro-pneumatic system of signalling at the 
extensive yard of the North- Eastern Railway, 


The first quite recently been installed ; in fact, the whole of 


iron vessel built at the yard was the Northumber- | the yard is not yet worked in this manner, although 
land, a paddle tug ; and an iron screw collier, John | we believe it shortly will be. Those members who 
Bowes, of 650 tons capacity and a speed of | visited the signal cabin, which we were enabled to 
9 miles per hour, was also constructed here. This;do previously to the meeting, must have been 
vessel, as is well known, was the pioneer of the struck by the great facilities the system affords for 


present class of steam colliers, which have taken | working the signals. 
the place of the old sailing brigs. In 1854, during |a very remarkable extent, but additional safety is | dock was 958. 
the Crimean War, the firm constructed the Terror|secured by the electric system of repeating | 
to the order of the British Admiralty. This was | signals possible with this arrangement, which is | 
an iron-plated vessel, which was built and launched | that of the Westinghouse Company. In our issue | the North Pier Reconstruction Works, of which we 


Not only is labour saved to 


of June 16, 1899, we described this system, which 
had been installed at Bishopsgate for the Great 
Eastern Railway Company, and we need not 
therefore go into the matter at any length again, 
as we understand that, except in a few details of 
construction, the arrangement at the Tyne Dock is 
similar to that at Bishopsgate-street. : 


Tue Tyne Commissioners’ Coat STAITHEs. 


Another party of members visited the Tyne 
Commissioners’ coal staithes at Whitehill under 
the guidance of Mr. C. B. Goldson, the chief 
assistant engineer of the Tyne Improvement Com- 
missioners. Here the hydraulic lifts and tipping 
arrangements, capable of shipping over 1000 tons 
of coal per hour, were inspected. Another interest- 
ing visit was that paid to 


SmitH’s Dock, 


which is owned by the Smith Dock Company. This 
company has large shipbuilding and repairing works 
on both banks of the River Tyne, and owns a 
pontoon dock, situated at North Shields. There are 
three docks at the South Shields yard, the largest 
of which is 430 ft. in length. This is an important 
yard for repairing work, and is fitted up with all 
the necessary tools, such as plate-bending rolls, 
punching and shearing machines, &c. There is also 
a plate-joggling machine. Adjoining the yard are 
fitters’ and blacksmiths’ shops, a boiler-shop, brass- 
foundry, &c. On the northern side of the river are 
two docks known as the Bull Ring Docks, which 
are chiefly used in repairing oil- tank steamers, 
being specially fitted for this purpose. Adjoining 
the docks is a building yard, which is devoted en- 
tirely to the construction of steam fishing vessels, 
shallow-draught steamers, and similar work. It is 
interesting to note that steam, which has long been 
used for trawling purposes, is now being applied for 
drift-netting. This company has devoted a large 
amount of attention to the subject recently, and 
has constructed no less than forty steam herring 
drifters since the beginning of last year. These 
vessels are built of steel, and fitted with engines 
of large power. It is stated that those which are 
now at work have proved extremely satisfactory, 
and it is fully anticipated that in a few years’ 
time this class of vessel will entirely supersede the 
old - fashioned sailing boats. Although the sea 
will in this way lose one of its most picturesque 
features, no doubt the fishermen themselves will 
much appreciate the substitution of steam machi- 
nery for hand labour. The life of a drift-netter is 
one of extreme hardship, whilst the larger, more 
seaworthy, and comfortable steam vessels will do 
much to ameliorate the lot of the fishermen. 
Messrs. Smith’s yard is a very interesting one, and 
is now being remodelled on modern lines. The new 
plant which is being laid down will be driven by 
electric motors, the power being obtained from the 
Corporation mains. 

Proceeding to what are known as the Pontoon 
Docks, which are entirely devoted to ship-repair- 
ing, we find the old graving dock, which was for- 
merly one of the finest on the North-East Coast. 
Next to this is the first pontoon dock, which was 
built by the company about 13 years ago, to the 
designs of Messrs. Clark and Standfield, of London. 
This structure, which is said to be the first of its 
kind successfully used in Great Britain, was found 
to be so useful that a few years later another, of 
larger capacity, was constructed. It is capable of 
taking vessels up to 400 ft. in length by 56 ft. wide 
and weighing 6400 tons. There are eight pumps 
used for emptying the dock, each being driven by 
a 60 horse-power electric motor, so that a vessel 
can be lifted clear of the water in 20 minutes. It 
has frequently happened that one vessel has been 
floated, a second one taken on and lifted for ex- 
amination, and then re-floated, and a third taken 
on and lifted during one high water. This quick- 
ness of action is found very useful, as it enables 
a vessel which merely requires examination to be 
lifted and again floated, and then to proceed 
straight to her loading berth should there be 
nothing wrong with her. Various departments 
usual in ship-repairing yards are attached. The 
number of men employed by the firm varies be- 
tween 2000 and 4000. In the eight docks of the 
company 652 vessels were docked last year, while 
‘the number of vessels under repair in and out of 





TYNEMOUTH PIER. 
The last visit on the list for this excursion was 
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gave a full description in our last issue (see e 
133 ante). The visitors were received by Mr. Ivan 
C. Barling, the resident engineer, who explained 
to them the method of construction: followed on 
this interesting work. 


Works aT WALLSEND. 


On the same afternoon (Wednesday, July 30) 
there was an alternative excursion to visit works at 
Walker and Wallsend. The shipyard of Messrs. 
Cc. S. Swan and Hunter was first on the list. The 
Wallsend oe and Engineering Company was 
next, whilst the North-Eastern Marine Engineering 
Company was the third works in this excursion. 
In our present issue we describe Messrs. Swan and 
Hunter’s shipyard, and shall deal with the two 
engine works mentioned in a subsequent issue. 


CoNVERSAZIONE AT JESMOND DENE. 


In the evening Sir Andrew Noble gave a conver- 
sazione at Jesmond Dene House, at which the 
President and members attending the meeting 
were present, as well as a large number of influen- 
tial guests resident in the neighbourhood. The 
guests were received by Sir Andrew and Lady 
Noble, and the gathering was a most enjoyable 
and successful one. 


Visit TO SUNDERLAND. 


The Thursday of the meeting, the 31st ultimo, 
was devoted entirely to excursions and visits to 
works. The greater number of members had 
accepted the invitation of the Sunderland Recep- 
tion Committee to visit that town, where a most 
attractive programme had been arranged for their 
instruction and amusement. The President, who 
accompanied this excursion, and the other mem- 
bers, on arriving in Sunderland were received 
in the Town Hall by the Deputy Mayor, Alder- 
man Lawrence Richardson, in the absence of 
the Mayor, Alderman J. G. Kirtley, who was 
prevented from being present by indisposition. 
After a few words of welcome, to which Mr. Maw 
responded in suitable terms, the visitors were taken 
by special electric cars—the system being the 
property of the Corporation—to the 


Roxer Harsour Works. 

Here arrangements had been made for the Presi- 
dent to lay one of the large blocks of the Roker 
Pier, which forms the northern defence to the 
entrance to the River Wear. The total length is 
2800 ft. This noble structure springs outward 
from the shore at right angles, the direction being, 
therefore, almost due east. Aftera short distance 
it curves somewhat south, and will end in a light- 
house tower, not yet completed. The corresponding 
arm isthe New South Pier, which is also in course 
of construction. It curves north-east, and will be, 
when finished, 2844 ft. long, about 2163 ft. being 
now completed. The area of water space enclosed 
will be 125 acres at high-water ordinary spring 
tides. The depth of water at the entrance will be 
23 ft. at low-water and 38 ft. at high-water ordinary 
spring tides. 

The River Wear Commission dates back for a 
considerable period, the first Commissioners having 
been appointed in1717. Their jurisdiction extends 
from Souter Point to Ryhope Dene on the coast, 
and covers the tidal part of the river as well as a 
dock estate of about 250 acres. The two large 
breakwaters, to which reference has been made, 
are being constructed to the order of the Commis- 
Sioners by their own workmen, from the designs 
and under the direction of their engineer, Mr. 
Henry H. Wake. 

The Roker Pier Works are now completed, with 
the exception of the superstructure of the round- 
head and lighthouse, these being in course of con- 
struction. It was one of the coping blocks of the 
superstructure that the President laid. They are of 
concrete, granite faced. On arriving at the con- 
struction yard members found one of the large con- 
crete blocks—they average from 43 to 56 tons weight 
—had been prepared for receiving a fine block of 
granite which had the name of the Institution, and 
that of the President, cut upon it in bold letters. 

18 granite stone was lowered into the concrete 
block, after Mr. Maw had spread the mortar, 
and the President, having declared it well and | 
truly laid, the whole was lifted by the crane on to} 
the trolley, upon which it was taken by a loco- 
motive to the pier end, where the work of 
placing it in a was completed.. This stone 
*rms a notable feature in the structure of the 








Roker Pier, and will remain, so long as the pier 
lasts, a memorial of the visit to Sunderland. It 
was a graceful compliment to pay to the Institu- 
tion, through its President ; and the courtesy of 
the Commissioners, and of Mr. Wake, was highly 
appreciated by all present. 

n the meantime Mr. Wake had arranged ‘for 
another interesting example of the work in pro- 
gress. The seaward side of the pier is being 
rotected by a concrete apron. This is deposited 

y means of a large float or barge, specially de- 
signed by Mr. Wake for the work, and which has 
two wells running fore and aft. . Each of these 
wells contains a lining, which takes the shape of an 
open topped box with an opening bottom. The con- 
crete is placed in two large jute bags, one in each 
box. When the bag is over the required spot, 
the box of one well is lowered through the: bottom 
of the float until as near the bottom of the sea as it 
conveniently can be. The bottom of the lining is 
then opened, and the bag of concrete drops into its 
appointed place. The second bag is then served in 
the same manner. 

For a length of 2340 ft. the width of the Roker 
Pier at the top is 35 ft., and for the remaining dis- 
tance 41 ft. The width of the bottom varies with 
the depth, it being 120 ft. in’40 ft. of water. -The 
top of the pier is 10 ft. above high water. A sub- 
way, 6} ft. high and 4 ft. wide, runs the entire 
length, thus affording a covered way to the light- 
house, to be used in had weather. For 385 ft. the 
shore part of the pier has been constructed of 
mass concrete faced with granite blocks ; but for 
the remaining distance the superstructure has 
been built up by the granite-faced concrete blocks, 
weighing from 43 to 56 tons, to which reference has 
already been made. The foundation of the pier 
was levelled 24 ft. above low water, and is formed 
of 56-ton and 116-ton bags of concrete, deposited 
in a plastic state from the *‘ Wake” steam barge 
mentioned above. For some distance outward from 
the shore the rocky bottom was covered by 17 ft. 
of sand, and this was removed by a suction dredger 
prior to depositing the bags of concrete. 

The head of the pier in its lower part consists of 
an iron caisson 100 ft. 6 in. long by 69 ft. wide and 
294 ft. deep, and divided up into fifteen compart- 
ments. This caisson is placed on a foundation of 
concrete bags extending to 23 ft. below low-water 
mark, and was floated out to position with 3500 
tons of concrete in it, being sunk by admitting water. 
The water was pumped out after as many concrete 
blocks had been added as would keepthe caisson from 
again floating, after which it was filled up with mass 
concrete and grouted rubble. The total weight of 
the caisson and concrete when complete was 10,000 
tons. The total weight of the round-head will be 
23,000 tons. The superstructure will be granite- 
faced blocks, and the lighthouse will carry a light 
having a focal plane 834 ft. above high-water level. 
This light is a third order dioptric light and will be 
visible for a distance of 16 miles. 

The design of the South Pier is similar to that of 
the Roker Pier, though there are certain differences 
in the details. The width at the top is also 365 ft. 
for the first part, the seaward end being 41 ft. The 
height is 9 ft. above high water, and there is a 
parapet wall 9 ft. high by 9 ft. wide for the first 
2163 ft. For the remaining part the width of the 
wall will be 14 ft. The blocks weigh 15 tons, and 
are set by a crane worked by gas engines. , 


Tue SUNDERLAND Docks. 


There are three principal docks at Sunderland : 
the Hudson Dock North, of about 18 acres ; the 
Hudson Dock South, about 14 acres; and the 
Hendon Dock, of 11 acres. These communicate 
with each other, and are entered at the north end 
by a half-tide basin. There are also communica- 
tions with the sea by the protected entrance of the 
south outlet, which has two breakwater piers. 
There is also on the north side of the river what is 
known as the North Dock. Hydraulic machinery is 
installed for working the gates and the swing bridge 
at the entrance from the Half-Tide Basin to the 
Hudson Dock North. The pumps are worked by 
gas engines. The cost of gas for a tide’s work is 
extremely low—only 53d. This machinery will 
also work the gateway at the riverside of the Half- 
Tide Basin. This entrance is 70 ft. wide, and has 
30 ft. of water over the sill. The Hudson Dock 
North is now in course of being enlarged by Sir 
John Jackson, this being the first time the Com- 
missioners have employed a contractor for 35 
years past. A new coal staith, with a capa. 





city of 1000 tons per hour, has recently been 
constructed. 

There are two graving docks adjoining the Half- 
Tide Basin. The pumping plant of the larger one 
—which is 441 ft. 8 in. long, and will take ships 
49 ft. 6 in wide—consists of two 83 brake horse- 
power (they will work to 98 brake horse-power as a 
maximum) Tangye gas engines, coupled directly to 
two 21-in. centrifugal pumps, and a 15 brake horse- 

wer gas-engine driving’a smaller pump to keep 
own leakage. On trial the two large pumps dis- 
c 10,238 tons of water in 1 hour 58 minutes, 
the consumption of gas being 6695 cubic feet. The 
other graving dock, which is 356 ft. long, and will 
take vessels 48 ft. wide, has three 120 brake horse- 

wer Crossley gas engines coupled to three 22-in. 

wynne centrifugal pumps. e cost of gas is 
1s. 6d. per 1000 cubic feet, and the cost of pump- 
ing out the larger dock varies from 6s. to 9s., 
according to the state of the tide and the size of 
the vessel. These are said to be the first centri- 
fugal pumps driven direct by gas engines, The 
Commissioners have recently purchased from 
Messrs. Smulders, of Rotterdam, two bucket 
— each of which will dredge 600 tons per 

our. 

In addition to the property of the Wear Com- 
missioners, there are on the river four private 
graving docks and one slipway. The Commis- 
sioners, it will be understood, do not undertake 
the repairing of vessels, but near the graving docks 
they have repairing plant which they let out to 
firms who execute repairs. There are also, of 
course, the well-known extensive shipbuilding and 
marine engineering works, Sunderland being the 
centre of one of the three greatest shipbuilding 
districts of the world. 


ENGINE WorkKS AND SHIPYARDS ON THE WEAR. 


After partaking of an excellent luncheon at the 
invitation of the River Wear Commissioners, 
and at which Mr. R. J. Briggs, the Chairman of 
the River Wear Commissioners, presided, members 
reer up the River Wear in steamers, also 

indly provided by the Commissioners, to visit 
the various shipyards and engine works on the 
river. 

The first yard touched at was the 


Nortu Sanps Works. 


These are the property of Messrs. Joseph L. 
Thompson and Sons, the same firm owning the 
Manor Quay Works, about one mile higher up 
the river, where repairing is carried on. These, 
as our readers are aware, are large and impor- 
tant works. In the year 1898 the greatest amount 
of tonnage launched from a single establishment 
in one year—viz., 40,815 Board of Trade gross 
tons—was sent off from this yard. The ship- 
building berths, of which there are five, are 
fitted with 12 overhead hydraulic jib cranes, 
each with a lifting capacity of 35 cwt. and having 
a radius of action of 28 ft. and a lift of 52 ft. There 
are also hydraulic tower cranes for stacking plates, 
&c. The whole of the shifting of material is prac- 
tically done by mechanical means, the framing of 
the vessels being carried on by hydraulic or electric 
winches. The hydraulic launching trigger intro- 
duced by Mr. Phoenial, and illustrated in Enet- 
NEERING, vol. lxviii., page 121, has been in use in 
this yard since 1892. 

Amongst the prominent machines in the shipyard 
sheds are a set of very large plate rolls, having tie 
small roll on the top, so that plates can be bent to 
a small radius for bilges of vessels. A Doxford 
josgling machine is also in this part. An hydraulic 

eel-plate bending and flanging machine, scarph- 
ing machines, and cainbneaiakion machines are also 
installed here, one of the latter being able to 
countersink plates 30 ft. long at one operation, the 
machine itself moving and the plates remaining 
stationary. The large machines are fitted with 
hydraulic cranes. In the machine shed, which ex- 
tends across the yard at the head of the shipbuilding 
berths, are the usual punching, countersinking, 
planing, and drilling saaahin There is here a saw 
which will cut cold iron 10 in. thick at the rate of 5 ft. 
an hour. The machines in this shop are electric- 
ally driven through overhead shafting by 40 horse- 
power motors which are driven by gas engines. In 
the blacksmith’s shop adjoining, the hammers are 
now worked by compressed air in place of steam. 
In fact, there is only one steam boiler in the works, 
that being used for gas-heating furnaces, and for the 





pump which tests ships’ ballast tanks. As prime- 
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1500-KILOWATT TURBO-ALTERNATOR AT THE NEPTUNE BANK POWER-STATION. 
CONSTRUCTED BY MESSRS. C. A. PARSONS AND CO., ENGINEERS, NEWCASTLE. 


(For Lescription, see opposite Page.) 





movers gas engines are used, the power being con-| has at present a large twin-screw steamer 510 ft. 
veyed by hydraulic, electric, or pneumatic means. | long by 59 ft. beam. This is the largest ship yet laid 
The furnaces are heated by gas made by plant on| down on the Wear. The machinery sheds are in 
the premises. The frame-turning and floor depart- | two bays, 250 ft. long by 120 ft. wide. They are fitted 
ments consist of galvanised iron sheds situated in with the usual machines used for ship-work, and are 
what is known as the East Yard. Here are hydraulic all driven by electric motors, hydraulic cranes being 
riveting machines and bevelling machines, electric- | used for handling large plates. At the fitting-out 
ally driven, which will shape any required angle. | quay there is a large travelling crane, which enables 
There is a powerful manhole punch and joggling | material to be put on board. The other sections 
machine, which is also used for pressing short bars| comprise joiners’ shops, carpenters’ shops, saw- 
requiring to be set to an obtuse angle. Hydraulic) mill, blacksmiths’ shop, and other departments 
machinery is used for lifting, and the yard gene-| necessary for the work of the yard. There is a 
rally is most admirably laid out. graving dock 320 ft. long. In what is known as 
the High Yard are two more shipbuilding berths. 
| At one of these a twin-screw steamer 4465 ft. long is at 
present ‘being constructed. There are in connec- 
tion with these berths the.necessary shops for 
the work taken in hand. In the brass foundry 
| propellers up to 10 tons in weight can be cast. 


Patmers Hitt EnGine Works. 


These works are the property of Messrs. John 
Dickinson and Sons. They were founded in 1852, 
and cover an area of about 4 acres. The works 
are somewhat peculiar in construction, having 
been built on an old ballast hill. This was| z 
cut out in terraces, forming the different de- | Paiion Surpyarp. 
partments of the works, the whole being secured| From Messrs. Laing’s yard members proceeded 
by means of heavy concrete retaining walls. In|to the shipyard and engine works of Messrs. W. 
addition to the manufacture of marine engines| Doxford and Sons, which are situated at Pallion, 
and boilers of the largest size, an extensive busi-|some little distance higher up the river. This 
ness is carried on in ship-repairing. The number | yard, as our readers are aware, is noted for the 
of men employed is about one thousand. In the}construction of the ‘‘turret” form of cargo 
year 1900 twenty-one sets of engines were con- steamer, of which the firm have built a large num- 
structed, representing 41,622 indicated _horse-| ber during recent years, and which have proved so 
power. In 1898, however, this number of sets was| successful in sea traftic for goods. For some time 
exceeded by one, but the aggregate power they | past Messrs. Doxford have built no other type of 
represented was less, being 38,634. These works | vessel, those owners who have tried the turret ships 
are fitted with excellent machinery of modern | returning to the builders for the same kind of vessel 
type, and in the boiler-shop boilers up to 80 tons | again. In this shipyard there is the usual equipment 
weight can be constructed. The river frontage is| of machine-tools and other appliances, including 
630 ft., and there is an 89-ton crane on the quay. | joggling machines, which were first brought into use 
s : in this yard for shipbuilding purposes. The engine 

Dertrorp Yaro, SUNDERLAND. works, which consist of one large building in the 

The yard of Sir James Laing and Sons, known as | middle of the premises, were recently burnt down, 
Deptford Yard, is one of the oldest shipbuilding | but have since been reconstructed. They contain 
yards in the country, having been in existence|some large and powerful machine tools of the 
since 1793. There is, however, very little, if any- | usual marine type. We noticed here that the 
thing, of the old works remaining. One of the/ practice of sheathing propellers has been re- 
first objects to be inspected by visitors was the | introduced. 
electrical power-house, in which there are three | 
150 horse-power dynamos, two of which are driven | Sovtowick Enerne Works. 
by high-speed engines and one by a compound | Crossing the river from Messrs. Doxford’s, a party 
marine-type engine. This installation supplies|of members proceeded to the engine works of 
current for both machine tools and electric light. | Messrs. George Clark, at Southwick. This also 
There are two shipbuilding berths, one of which | is’an old-established works, having been started 


in 1840. Originally the chief business was the 
manufacture of pumping and winding engines 
for collieries and iron works, and also the manu- 
facture of marine engines. In 1872 the works 
were removed from Monkwearmouth, where they 
were originally situated, to Southwick, which is 
considerably further up the river, being about a 
mile west of Sunderland Bridge. Stationary-engine 
construction was given up, the firm devoting itself 
to marine work. The large machine-shop, which 
forms the chief department, is filled with a 
number of excellent machine-tools. One of the 
most interesting seen in operation by the visitors 
was a welding machine for large tubes, cylinders, 
flues, &. The plate being bent to a cylindrical 
form, the edges overlapping, a portable fire, blown 
by means of air conveyed through a flexible tube, 
is run up inside the cylinder, and this brings the 
edges of the plate to a welding heat. The fire being 
removed, a roller is pressed by hydraulic power on 
to the seam where the weld is to be made, and the 
flue or cylinder is dragged through between the 
presser and the dolly by hydraulic power, a very 
perfect weld thus resulting. Visitors were also 
shown the shrinking on of a metal liner to a tail- 
shaft by means of gas-firing. 


Hy.tton Co.Luiery. 
A visit to the Wearmouth Coal Company's 





| Hylton Colliery, at Monkwearmouth, was also on the 
| programme for the day. This isa comparatively new 
| works, having been commenced in 1897. The pro- 
| prietors were fortunate in sinking the pit, the strata 
| being practically dry, the volume of water never ex- 
ceeding 70 gallons per minute. Three shafts were 
completed in the spring of 1900, two being 20 ft. in 
diameter, and one, which will be the fan shaft, 
15 ft. 

depth of 1440 ft.; whilst the ot 
| the surface. 


Dinner aT SUNDERLAND. 

| In the evening members were entertained at 
dinner in a fine marquee erected on the sea shore, 

|close to the Roker Pier, at the invitation of the 
Sunderland Local Committee, Alderman Lawrence 
| Richardson, the Deputy Mayor, occupying the chair, 
the President of the Institution being on his right 
hand. The evening was beautifully fine, and after 
| dinner members walked on the pier and listened to 
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3000 HORSE-POWER VERTICAL TRIPLE-EXPANSION ENGINE 
CONSTRUCTED BY THE GUTEHOFFN UNGSHUTTE, STERKRADE. 











the music of an excellent band. This brought a 

most successful day to a conclusion. 

‘ € must postpone until next week our notice of 
he other excursions, including the visit to the New- 

castle and Gateshead Water Works on Thursday, 

and that to Hartlepool on Friday, the 1st inst. 














TURBO-ALTERNATOR OF 1500 KILOWATTS. 


In the paper read by Mr. W. B. Woodhouse on 
‘The Electric Supply Power-Station at Neptune Bank, 
Newcastle-upon-Tyne,” read at the recent meeting of 
the Institution of Mechanical Engineers, reference was 
made to a large turbo-alternator which has been con- 








Fig 8. 





ms8sc) 





Messrs. C. A. Parsons and Co. for this 
n the opposite page we now give an en- 
graving of this machine, taken from a photograph. 
As will be seen, the alternator is direct-coupled to 
the turbine, and is mounted on its own bearings. 
It is three-phase, with a periodicity of 40 cycles 
oe second, and runs at 1200 revolutions per minute. 

he voltage is 5000 to 6000. The steam turbine is 
| fitted with a surface - condenser, situated beneath 

the turbine and three-throw air pumps, driven by 
|a slow-speed motor running at 100 revolutions per 
|minute. The circulating pump is direct-coupled to 

a 45 horse-power motor. On trial, when running 
at nearly the full load, the consumption of steam 
| was 18 Ib. per kilowatt-hour. This is even better 
| than the result obtained on the celebrated trials of 
the Elberfeld installation of steam turbine-driven ma- 
chines. Mr. Woodhouse stated in his paper, when re- 
ferring to this machine, that ‘‘ with units of 3000 to 
6000 Lilowatts output, such as will be demanded in 
the near future, the turbine promises to outstrip all 
competitors.” 


structed b 
station. 











3000 INDICATED HORSE-POWER VERTICAL 
TRIPLE-EXPANSION ENGINE. 

THIS engine, which is illustrated in Figs. 1 to 5 of 
our two-page plate ; in Figs. 6 to 8, annexed ; and in 
Fig. 9, page 182, the latter ce at from a photo- 
graph taken in the Machinery Hall, is the largest and 
most powerful engine in the Diisseldorf Exhibition. 
It has been built by the Gutehoffnungshiitte Com- 
pany at their Sterkrade Works. 


Diameter of high-pressure 
cylinder ... se) ei 
Diameter of medium-pres- 
sure cylinder “ike 
Diameter of low-pressure 


.830 m. (32.67 in.) 
1.400 ,, (55.11 ,, ) 


cylinder ... 2.050 ,, (80.70 ,, ) 
Stroke ty es bam 1.200 ,, A oe 
Initial pressure . 12 atmos. ane Ib. 
r sq. in. 
Speed ....94 revolutions per minute 


The engine is coupled direct to a 2000-kilowatt, 5000- 
volt, 100-period, 64-pole’ three-phase dynamo, built 
by the Elektricitiits-Actien-Gesellschaft, formerly W. 
Lahmeyer and Co., of Frankfort. ~ The’ field magnet 
acts as a flywheel ; it is built up of four parts. 


Outside diameter of field- 
magnet... ... 6.975 m. (22 ft. 10,% in.) 
Total weight ... 78,000 kg. (76 tons 16 cwt.) 
The armature housing is also built up of four parts, 
and the bottom half is strongly fitted in the aed 
foundations. . 


Outside dianieter of arma- 
ture ae 


bet 8.500 m. (27 ft. 108 in.) 
Total weight 


... 53,000 kg. (52 tons 3 ewt.) 


The dynamo has a maximum output of 2500 kilo- 
watts on a non-inductive load. The exciting current 
is supplied by a six-pole dynamo, keyed also on ‘the 
main shaft, close to the outside bearing. 





Figs. 1 to 5 and 7 and 8 are vertical and horizontal 
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sections through the cylinders and slides; Fig. 6 
shows the distribution mechanism of the low-pressure 
cylinder. In a future issue we shall give a detailed 
description of this engine with further illustrations. 








PORTABLE ELECTRIC GENERATING 
PLANT. 


To meet the need of an electric light plant which can 
be readily transported from place to place on naval or 
military service, the portable generating set, shown in 
the illustrations on pages 170 and 171, has been de- 
signed and constructed by Messrs. W. H. Allen, Son, 
and Co,, Liniited, Bedford. As will be seen, the plant 
consists of one of this firm’s high-speed enclosed com- 
pound forced-lubrication engines directly coupled to a 
six-pole dynamo of the same firm’s manufacture, and 
mounted on a transporting carriage. The combination 
is capable of giving an output of 105 volts and 600 
amperes when running at a speed of 400 revolutions 
per minute, steam being supplied at a pressure of 
110 Ib. on the square inch at the engine stop-valve. 

The particular plant illustrated is one of several 
which have been constructed by Messrs. W. H. Allen, 
Son, and Co., Limited, for the temporary lighting of 
any part of His Majesty’s Budgie. It is intended 
to be drawn by horses, the carriage being rigidly built, 
and mounted on four wheels with broad treads and 
substantial axles, the whole being sufficiently stable to 
enable the plant to be transported over rough ground 
without injury to any part. The baseplate of the 
engine and dynamo is arranged so that it can be lifted 
off the carriage and bolted down on a fixed foundation 
if required. The carriage is covered with a roofing of 
settee corrugated iron, with waterproof curtains 
1anging from rails on the sides and ends. Boxes fitted 
with waterproof lids, with padlocks and keys, are pro- 
vided for stowing tools, spare parts, and stores. The 
weight of the complete plant is 8 tons 19 cwt. 

It is interesting to record that one of these sets was 
lately fitted on board the Royal yacht Victoria and 
Albert. It was found that the engines and dynamos 
which were already there created too much vibration, 
and as the plant we illustrate is a silent working 
engine, it was decided to fit this type on the yacht in 
view of the prolonged stay of His Majesty on board 
during the period of his convalescence. The work of 
installing the plant was undertaken and completed in 
less than seven days, which is a record for the large 
amount of work necessary. The trials took place on 
Sunday, July 13, and it was gratifying to all concerned 
to find that with the engine working at full load and 
delivering 60 kilowatts, not a sound could be heard in 
the Royal apartments on board. Stringent tests were 
made by the dockyard and other authorities to ascer- 
tain the vibration; bowls of water were placed in 
various parts of the ship, but not a trace of vibration 
could be detected. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 22. 

THE anthracite strike is assuming graver propor- 
tions, in consequence of the undertaking of the 
National Coal Miners’ Association to appropriate 
2,000,000 dols. per month to the support of the 
strike. Further futile endeavours are being made to 
resume isolated production. The scarcity of fuel is 
becoming more pronounced, and furnace production is 
affected. There is no possible—and never has been 
any possible—escape from a manly yielding by the 
anthracite companies to the reasonable and humani- 
tarian requests of the miners, who have the sympathy 
of the American public in their righteous cause. 

The iron market is very strong, and heavy purchases 
‘of foundry iron are being made for 1903 delivery, 
particularly, all over the Western States. Much iron 
is being called for for autumnal delivery, and there is 
scarcely any to be had. Premiums are being offered, 
but they do not draw out offers. Reports by cable 
to-day indicate a hardening tendency. Negotiations 
are pending for large lots. Yesterday 40,000 tons of 
Bessemer sold at Pittsburg for 1903 delivery at 22 dols. 
Billets have also advanced there to 33, an advance of 
1 dol. since last week. Large offerings of billets have 
just been made from Germany, and it is probable that 
large deals will soon be announced. All lines of 
finished material continue to sell at top prices, and 
the production is barely equal to requirements. 

The agitation in favour of a large canal continues. 
The condition of traffic is shown by the following 
figures for three weeks, ending July 12: Vid Cana- 
dian routes, 2,770,165 bushels of grain ; »i@ New York, 
1,097,855 bushels. Canadian excess of exports over 
New York for that period, 1,672,310 bushels. 
diversion of this commerce vid Canada is the result of 
a freight rate to _— considerably below the rates 
available vid New York. 

The Tennessee Coal and Iron Company, the largest 
producers of pig iron in the south, producing about 
three-quarters a a million tons annually, has opened 
s for 1903 delivery iron, and is selling 
ready sold up to December. 


its 
foundry at 17 dois, It is 








The | for, for winter an 
all kinds is very strong, but not quite as active, owing 
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Spot iron is in great demand at Birmingham at 20 dols. 

e mills now need all the iron the furnaces are 
making. Tool men say their foreign trade will be 
cut off if they have to pay present asking prices for 
next year’s delivery. 

The railroads in the west are facing an accumulation 
of tonnage which they will be barely able to manage. 
Local business on small lines is of satisfactory volume. 
Rolling-mill products constitute a very important 
feature. The southern roads are swamped with coal 
shipments. Every available car has been pressed into 
the service. The legitimate demand for money in the 
north-west to carry on extensive projects is very 
heavy. Farmers are buying luxuries. 


cars to handle the on-coming business. In all sections 
there is a scarcity of farm , so and the railroads, 
as well as farmers, are offering inducements to attract 
men to work. 

The railroad people are alarmed over the purpose 
of Mr. Gould to build an independent line to the 
sea shore. It was Mr. Carnegie’s threat to build a 
line from Pittsburg to a point near Baltimore that 
resulted in the centralisation of the steel industry 
under the United States Steel Corporation. Carnegie 
was bought off by selling out for bonds his property 
at several times its actual value. The transportation 
requirements have grown to such proportions that 
Mr. Gould now recognises not only the opportunity, 
but the necessity, of reaching the Atlantic coast with 
his system. He is bound to do it. The Pennsylvania 
interests are fighting him tooth and nail; but it will 
not avail. They are now offering him all manner of 
concessions if a will stop at Pittsburg with his 
Wabash, which, while not his own son, might be 
called his stepson. The country needs another trans- 
continental line, and it will have it. Pittsburg cries 
for it, and it will get it. Another road is to be built 
from the Great Lakes, in a south-easterly direction, 
through West Virginia, North and South Carolina, 
through a rich mineral, lumber, and agricultural 
region, practically without railroad facilities. 


July 31, 1902. 


The latest shock the iron trade has received is from 
the Schloss-Sheffield Steel and Iron Company, the 
second largest iron-producing company in the South. 
The officials state that before January pig iron will 
be bringing 25 dols. per ton. The demand for Southern 
iron is from all sections of the country, and all the 
production of Alabama is practically absorbed for the 
rest of the year. All iron now being sold is bringing 
from 17 dols. to 18 dols., and some spot iron is 
bringing as high as 20 dols. The last furnace the 
above company have just blown in is their No. 2 city 
furnace at Birmingham, which produced 200 tons per 
day. Their No. 3 furnace at North Birmingham will 
be ready for September; they have six furnaces in 
operation—two in this city, two at Sheffield, and one 
at Florence. The entire production of the Alabama 
furnaces is far oversold, and heavy contracts are now 
in sight which will, if taken, absorb the production 
for between two and three months, The activity in the 
demand for pig iron for 1903, which began last week, 
is more pronounced to-day, Upwards of 250,000 
tons have been made within the past few days in the 
middle, West, and at Southern furnaces, on a basis 
of 17 dols. at. Southern furnaces, and 21 dols. to 22 dols. 
for Northern iron, all delivered. These prices are 
close to the current market rates, and are taken as 
strong evidence of the excited condition of the situa- 
tion. It is said that Eastern buyers are more con- 
servative than Western, but if the truth were known it 
would appear that Western buyers are just as anxious 
to secure suppiies for forward delivery as others. The 
feature of the past few days has been the extraordinary 
demand for material for spot and early delivery. 
One cause for the scarcity is the banking-up of a good 
many furnaces in the east, on account of the scarcity 
of fuel. More attention is now being given to the 
getting of iron from abroad, and negotiations are being 
sta to-day by cable, which will probably result 
in very heavy deliveries as soon as terms can be agree 
upon and shipments made. A large quantity of 
Scotch and Middlesbrough iron is now on its way. 
Scotch is selling at Pittsburgh at from 23 dols. to 
24 dols., and Middlesbrough at 1 dol. less. 

Steel billets are unsettled owing to the offerings 
from abroad, and it is unders that very large 
quantities will be contracted for during this and next 
week at about 50cents per ton below the rates heretofore 
current. There is an extraordinary inquiry for billets ; 
and should prices further wcaken it is probable that 
it will result in very large quantities being contracted 
later deliveries. Finished iron of 


to the fact that large consumers are awaiting develop- 


|ments. It is intimated that in some quarters of the 
| West that the deliveries for next 
| will be had at slight concessions from current prices. 
| Good 


ear’s consumption 


judges of the iron trade doubt the correctness of 
this statement, but the fact that it is rumoured leads 
to the disposition among a few large consumers to 





Railroad men | 


in the north-west say it is simply a matter of getting | 
|are_no present prospects for an adjustment of the 








delay the placing of very heavy orders. There is a 
heavy demand for rolling stock, and car-builders 
everywhere will be in the market during the early 
autumn for large quantities of material ; the require- 
ments for September and October will be from 20 to 
25 per cent. above the requirements of last year. 

he orders for fuel are extremely urgent, and not- 
withstanding the continuance of the anthracite strike, 
fuel necessities are being met; bituminous mines are 
being worked to their utmost capacity. The pro- 
duction of coke is extraordinary, and. every ton is 
hurriedly forwarded to the needy consumers. The 
bituminous production is also enormous, and every 
effort is being made to meet the orders of those who 
heretofore have relied upon anthracite supplies. There 


anthracite strike; in fact, the anticipation of assist- 
ance from Western miners has strengthened the 
Eastern miners in the belief that they will be able to 
hold out indefinitely. Much depends upon the prompt- 
ness with’ which assistance is received. 

A summary of the operations of the Calumet and 
Hecla Mining Company, during the fiscal year ending 
April 30, as sablished, shows that during the past 
year that company produced 42,462 tons of refined 
copper, as against 37,992 tons last year. For the pre- 
ceding year their product in refined copper was 36,322 
tons. The price of copper has varied from 16§ cents 
to 11 cents per pound, and is now 123 cents. They 
have continued to push the openings on the Conglo- 
merate Belt in the vicinity of the Red Jacket Shaft, 
but - the developments have not been particularly 
encouraging. 

The , td York authorities are taking steps to 
lengthen certain piers for the accommodation of ship- 
ping. They propose to extend the pier-head line on 
the North River to about 200 ft. beyond the present 
limits. This is practically the only territory that can 
be made immediately available for any increase in 
wharfage room, to meet the growing demands of com- 
merce at this port. In the vicinity of Castle Point, 
opposite the proposed extension of the pier-head line, 
it will be impracticable to build a pier suitable for the 
transatlantic trade, on account of the topography of 
the land. Other sites are being investigated, because 
of the urgency of the shipping requirements. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done in the market last Thursday, and prices 
met with a good recovery, the large shipments of iron 
reported from Middlesbrough imparting a firm tone. 
Scotch rose 3d. per ton, and Cleveland and hematite iron 
each 4d. At the afternoon session no business was done 
either for cash or month, but 2500 tons of Cleveland were 
sold at 51s. per ton three months. In the forenoon about 
10,000 tons changed hands. The settlement prices were: 
56s. 3d.; Cleveland, 51s. 14d.; and hematite iron, 59s. 9d. 
per ton. Friday forenoon a fair amount of business 
was done, and the tone was quiet, notwithstanding the 
advance in the price of American iron. Scotch gave way 
1d., and Cleve nd 23d. per ton. Only Cleveland iron 
changed hands in the afternoon, and the settlement 

rices were: 56s. 3d., 51s., and 59s, 104d. per ton. 

wing to the occurrence of the Bank Holiday, no busi- 
ness was done on Monday, but the market was re- 
sumed on Tuesday; the proceedings, however, were 
not at all lively, for only some 5000 tons changed hands, 
and the tone of the market might just be described as 
steady, Scotch gaining 1d. per ton from Friday, and 
Cleveland losing 4d. per ton. In the afternoon about 
4000 tons changed hands. Scotch closed without change 
in price. and Cleveland was 2d.. per ton down. The settle- 
ment. prices were : 56s. 14d.; 50s. 10}d., and 59s. 104d. per 
ton. A fair amount of business was done this forenoon, 
about 10,000 tons changing hands. Scotch was unchanged 
in price, but Cleveland was ~ r ton dearer, and 
hematite iron 1d. per ton at Ba. The afternoon 
turnover was about 4000 tons. Scotch fell 14d., and the 
others were unchanged. The settlement prices were: 
56s. 3d., 51s., and 60s. per ton. The following are the 

uotations for makers’ iron No. 1: Clyde, 66s. 6d.; 
artsherrie and Calder, 67s. ; Langloan and Coltness, 


d|70s.; Summerlee, 71s.—(the foregoing all —— at 


Glasgow) ; Glengarnock (ship at Ardrossan), 68s. 6d. 
Shotts (shipped at Leith), (eq 6d. ; Carron, (shipped 
at Grangemouth), 68s. 6d. per ton. American ad- 
vices continue to lead the’ way here, and no signs are 
yet apparent that the buying from the other side, 
whether speculative or legitimate, has as yet come to an 
end. So long as this condition of trade lasts, no fall 
in the price of warrants can be looked for; but the 
steady increase going on in this country’s production 
of pig iron must in the course of a few months tell its 
tale. The business in warrants during the week has been 
of fair dimensions, all classes getting a share of what was 
doing. The Fair holidays being now at an end, con- 
sumption is again in full swing. Buyers continue to 
anticipate their requirements, and a fair amount of fresh 
iness been in evidence locally, but the de- 
mand from the Continent remains dormant. The 
public stores are still being drawn upon both here and he 
the Noith of England, makers’ iron continuing to 
searce. Scotch hematite iron is steady at from 61s. 6 ; 
to 62s. per ton. ‘The stock of pig iron in Messrs. Conna 
and Co,’s warrant stores stood yesterday afternoon at 











Aue. 8, 1902.] 


ENGINEERING. 





R 181 








45,055 tons, as compared with 45,655 tons yesterday week, 
thus showing a reduction amounting for the past week to 
600 tons. 

Rise in Blast-Furnacemen’s Wages. — Mr. John Mac- 
Leod, C.A., has reported to Messrs. James C. Bishop 
and Hugh Munro, joint secretaries of the Board of Con- 
ciliation between the owners of blast-furnaces in Scot- 
land and the Scottish blast-furnacemen, that the avera: 
selling price for cash for Scotch pig-iron warrants in the 
Glasgow market for the months of May, June, and July, 
1902, was 2/. 14s. 5.26d. per ton: This means a rise of 5 
per cent. in the workmen’s wages. 


Wages in the Iron Trade.—The following intimation 
has been communicated to Messrs. James C, Bishop and 
Hugh Munro, joint secretaries of the Scottish Manufac- 
tured Iron Trade Conciliation and Arbitration Board, b 
Mr. John M. MacLeod, C.A.: In terms of the remit, 
have examined the employers’ books for May and June, 
1902, and I certify that the average realised net price at 
works brought out is 62. 3s. 3.91d. per ton. This means 
no change in the wages of the workmen. 


Steelworkers’ _Wages.—Sheriff Davidson, of Hamilton, 
has issued his award in connection with the application 
of Messrs. Colville and Sons, Dalzell Steel Works, 
Motherwell, to the Board of.Conciliation for a reduc- 
tion of certain of their men’s wages. The application 
was upon improved machinery having rende 
the old wages basis inapplicable, as it hampered 
the firm in their competition with foreign countries. 
The Sheriff finds that the wages of rollers should 
be reduced by 124 per cent. on the present wages; 
that those of the breaker-down, clipper-in, and back- 
of-the-rolls men should be reduced 74 per cent., and 
those of the winching-away men, sweeper, and screwer 
by 5 per cent. Originally Messrs. Colville asked for re- 
ductions amounting to from 40 down to 10 per cent. 


Sulphate of Ammonia.—The last shipments reported 
were fight, amounting to only 1088 tons, making the total 
to date this year 93,180 tons, or 6297 tons over the ship- 
ments last year at the corresponding time. The market 
is rather easier this week, and the price may be taken as 
from 11/. 17s. 6d. to 127. per ton for prompt delivery 
f.a.s. Glasgow, and 117, 18s. 9d. to 12/. f.o.b. Leith. The 
past week’s shipments at Leith amounted to 433 tons. 


The Scotch Steel Trade.—Work has been resumed in the 
steel trade after the holidays with encouraging prospects. 


There are quite a number of important inquiries in the fi 


market, and America is still buying largely. A large 
amount of work also is being required against specifica- 
tions. The tone of the market is, in consequence, de- 
cidedly strong, and prices continue to stiffen, though 
without change in the nominal quotations. 


New Shipbuilding Contracts.—Messrs. Murdoch and 
Murray, Port Glasgow, have contracted with the Mersey 
Docks and Harbour Board for the construction of a twin- 
screw tender, to be used on the Mersey as a floating fire- 
engine. She will be supplied with engines, by Messrs. 
Shand, Mason, and Co., London.—The Caledon Ship- 
building ey have received an order to construct 
for the Clyde Shipping Company a steel screw passenger 
and cange steamer of 1235 tons gross register.—The P. 
and O. Steam Navigation Company are going in for the 
construction of three new cargo carriers of over 10,000 
tons each. One of them is to be built at Glasgow by 
Messrs. Barclay, Curle, and Co. 


Clyde Shipbuilding Trade: Launches in July.—In the 
past month of July there were fifteen vessels launched, 
aggregating 43,530 tons. J’ ug the seldom a busy month in 
the shipbuilding trade, but this year is an exception to 
the rule, Here are a few of the larger steamers launched : 
Moreaki, 4470 tons, built by Messrs. Denny and Brothers, 
Dumbarton, for the Union Steamship Company of New 
Zealand ; the Ascension de Larrinaga, 4000 tons, built for 
the Larrinaga Company, of Liverpool, by Messrs. Russell 
and Co., Port Glasgow ; the Amazarimi, also of 4000 tons, 
built by the pe Shipbuilding and Engineering Com- 
pany, of Port Glasgow, for Messrs. psa Limited, 

,ondon ; and the Civilian, a vessel of 7300 tons, built for 
Messrs, T. and J. cncter ge Liverpool, by Messrs. C. 
Connell and Co., Limited, Whiteinch, Glasgow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies’ 8.—Messrs. Burys and Co.’s 
report shows a profit for the year of 4199/. 5s. 1d., and 
the directors recommend a dividend of 6 per cent. for the 
year, carrying forward 9912. The slight improvement in 
the profit on the year’s working is stated to be due to a 
reduction in the ‘cost of fuel and raw material ; but the 
difficulty of obtaining increased prices for manufactured 
goods still continues. Under these circumstances the 
directors thought it right to transfer the sum of 1500/. 
from the reserve to the profit and loss account.—The 
report of Messrs. Samuel Fox and Co. shows a profit 
of 31,852. 19s. 1d. for the year. The directors pro- 
— to pay a dividend for the year of 12 per cent. 
ree of income-tax.—The report of Messrs. J. Grayson, 
Lowood, and Co. shows a profit of 5361. 10s. 7d. The 
interest on debentures absorbs 2443/. 10s., and a sum of 
12761. 15s. 6d. is written off for depreciation.. The 
directors recommend a dividend at the rate of 4 per cent. 
per annum. 


The Grimsby Dock Scheme.—This district is much in- 
terested in the scheme for the promotion of a dock at 
Grimsby. Lord Heneage, in resigning his membership 
on Mr, ery ge Committee of 1900, expresses the 
opinion that if those interested in a new dock at the port 


mean to avert the abandonment of the Act of 1901 with- 
out, so far as he is informed, any justification except 


financial inability on the part of those entrusted by law 

with the raising of the capital and the construction of the 
dock, either the town council or the town and trade of 
Grimsby must call a meeting without delay, and discuss 
the question in a businesslike manner. 


Sheffield Workmanship in Silver.—Messrs. R. F. Mosley 
and Co., of Sheffield, have just completed a shield of an 
interesting design and splendid workmanship. The sub- 

ect is the South African War, and the por. which has 
n executed by Mr. George Halliday, has taken 24 
years to accomplish. The chief centre-piece represents 
the figure of victory, with outstretched hand, bearing a 
laurel wreath, and surmounting a Pa pep aig group of 
British troops. To the right and left of the figure of vic- 
tory are the Generals who have taken a prominent part 
in the campaign. On the sides of the shield incidents of 
the war form the subject of six small groupings. The 
shield is being sent to London for exhibition, and it will 
robably be shortly on view at the South Kensington 
useum, ‘ 


_ South Yorkshire Coal Trade.—There is little alteration 
in the state of trade in this coalfield. The collieries have 
plenty of business on their books, and | time is now 
pene being made. Hards are in brisk request. At 

ull much more business is now being transacted, and in 
consequence of the strike at Denaby and Cadeby Main 


red | orders which are usually filled there are going to other 


pits in the district. the consumption -is still 
somewhat light, but there is a little more fuel being 
used than was the case a few weeks back. 
tonnages are being forwarded to the dépéts of the 
railway companies, but it is stated that some of the com- 
— have not yet placed their contracts for supplies 
rom July 1 to December 31. Some of the orders have 
been placed at 8s. 9d. per ton, but there are many owners 
who are still holding out for 9s. per ton. In the open 
market prices range from 9s. 6d. to 10s. per ton for South 
Yorkshire hards. Considering the period of the year, 
business in house coal is very satisfactory ; in fact, London 
merchants are ordering more freely than is usualiy the 
case in August. Supplies are none too plentiful, and 
rates are firm. Best Silkstone still stands at from 12s. to 
12s. 6d. per ton, and best Barnsley house makes about 
10s. per ton at the pits. Only a moderate demand exists 
for gas coal, quotations ruling between 8s. 6d. to 9s. per 
ton for general supplies, but best cannel makes more 
money, Coke is still in brisk demand, and rates are 
rm. 


Iron and Steel.—There is but little change in the iron 
and steel trades of the district this week. Orders, though 
not plentiful, are in fair numbers, and makers are not 
inclined to book ahead to any extent at present rates. 
This week has been almost universally accepted as a 
holiday, and business has been at a standstill. In the 
heavy works the engineers will play during the Coronation 
bere e 4 but the rolling mills are so busy that no holiday 
wi taken. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
gathering here of those interested in the northern 
iron trade was not large, and business was rather 
quiet. Quotations had, if anything, a downward 
tendency, and this was in no small degree attribu- 
table to the smaller demand from America where pro- 
ducers are becoming more able to supply their home 
demand. No. 3 g.m.b, Cleveland pig iron was bought 
from merchants at 51s. for early f.o.b. delivery, and that 
was about the general market quotation, but several 
makers would not quote below 51s. 3d. No. 1 Cleveland 
pig was 53s. ; No. 4 foundry, 50s. 6d. ; grey forge, 49s. 3d.; 
mottled, 48s. 6d. ; and white, 47s. 9d. The emand for 
East Coast hematite pig was only poor and prices were 
weak. Mixed numbers were offered for vale at 57s. ; 
whilst No. 1 was 57s. 6d. ; and No. 4 forge, 55s.—all for 
early delivery. Rubio ore was strong at 16s. ex-ship Tees, 
notwithstanding that the quality was said to be poor. 
To-day quotations were unaltered. 


Manufactured Iron and Steel.—Quietness prevails in 
most branches of the finished-iron and steel trades. It is 
therefore pleasing to be able to report that producers of 
railway material keep busy, and continue to receive a fair 
number of inquiries, Heavy sections of steel rails are firm 
at 5/. 10s.; steel railway sleepers are 6/. 10s.; and cast- 
iron railway chairs 3/. 12s, 6d.—all net cash at works, Ship- 
building articles are in very poor request, and makers 
thereof would readily reduce quotations if by doing so 
they thought it would bring forth orders, Iron gs Po 
plates and ship-angles are each 6/. 2s. 6d. ; steel ship- 

tes, 5/. 15s. ; steel ship-angles, 5/. 12s. 6d.; and steel 

iler-plates, 77. 10s.—all less the customary ok cent. 
discount. Common iron bars are 6/. 5s. ; and best bars, 
61. 15s.—both less the usual discount. 


Messrs. Dorman, Long, and Co.—We are requested to 
state that the rolling mills and steel furnaces at the Brit- 
tania Works of Messrs. Dorman, Long, and Co., Li- 
mited, will be closed for extensive alterations and re- 
construction on August 23 next. Asa great deal of the 
work in connection with these alterations has y 
been accomplished, and as most elaborate preparations 
have been made to hasten their completion, it is antici- 

ted that the mills and furnaces will be re-started 

fore the end of October. ments have béen 
made through the accumulation of a large stock of joists, 
&ec., to supply, as usual, customers during the time of 
stoppage. The bridge-building works and wire and sheet 
works of the —— will be in no wa~ affected by the 





closing of the m 





Tron and Steel Sagenente —The total shipments of iron 


and steel from the Tees during July are practically the 
same as those for the corresponding month a year a go 
They amount to 126,899, tons as against 125,956 tons for 
July, 1901. Shipments last month were made up of 87,874 
tons of pig iron, 15,298 tons of manufactured iron, and 
23,727 tons of steel. The United States last month took no 
less than 21,400 tons of pig, and Scotland came next with 
20,045 tons. Germany—once a very good customer— 
took only 5683 tons. Of the pig iron ship 36,135 tons 
went coastwise and 51,739 tons to foreign customers, 
Only 3957 tons of manufactured iron went abroad, 
11,341 tons being sent coastwise. Of steel, 19,759 tons 
went abroad and only 3968 tons coastwise. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has been somewhat 
interrupted by the holidays. There have, however, been 
numerous inquiries for large steam coal for delivery at 
distant dates. _The best steam coal has made 15s. 3d. to 
15s. 6d. per ton, while secondary qualities have brought 
14s. 6d. to 14s. 9d. per ton. In the house coal trade 
quotations have been almost nominal. No. 3 Rhondda 
large has been making 14s. 3d. per ton. There has been 
only a limited inquiry for patent fuel. Foundry coke 
has been quoted at 19s. to 22s. per ton; and furnace ditto 
at 17s. 6d. to 18s. 6d. per ton. As iron ore, rubio 
made 14s. per ton ; Tafna, 15s. per ton ; and Almeria, 
14s. 3d. per ton. 


London and South-Western Railway.—The revenue of 
this undertaking (exclusive of docks and steamboats) in 
the first. half of this year was 2,200,659/., as compared 
with 2,151,126. in the first half of 1901. The working ex- 
penses (exclusive of docks and steamboats) in the first half 
of this year were 1,363,397/., as compared with 1,357,878/. 
The ratio of the working expenses to the traffic receipts 
in the first half of this year was accordingly 61.95, as com- 
ae with 63.12 in the first half of 1901. The Meon 

alley line and the Exmouth and Salterton line are 
making steady progress, and the former is expected to be 
completed before the close of the current half-year. 
Various widenings of the main line and sundry altera- 
tions are pony corset out at Clapham Junction, Staines, 
Basingstoke, isbury, &c. ut 15 miles of new 
widenings were completed and brought into use during 
the past half-year. The total expenditure made by the 
company on capital account to the close of June, 1902, was 
45, 125/., of which 582,849/7. was expended during the 
past half-year. The expenditure for working stock to the 
close of June, 1902, was 5,353,877/.; this total is included 
in the 45,886,125/., representing the general expenditure 
on capital account. e number of locomotives upon the 
system at the close of June, 1902, was 734; the number 
of vehicles in use at the same date in the coaching depart- 
ment was 4042, and the number of vehicles in use for the 
conveyance of merchandise and minerals was 14,048. The 
cost of the coal and coke used in the locomotive depart- 
ment in the first half of this year was 166,699/., as com- 
pared with 190,081/. in the first half of 1901. The aggre- 
gate distance run by trains in the first half of this year 
was 8,783,353 miles, as compared with 8,557,360 miles in 
the first half of 1901. , 
Coal for Canada.—It is understood that a steamer of 
4500 tons burthen has been chartered to load coal for 
Canada from Swansea. This is a result of the strike in 
the American coalfields. 


Briton Ferry.—The Wern Tin-Plate Works, Briton 
Ferry, were restarted on Thursday. Extensive additions 
have been made to the machinery and plant. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The report of the directors of this company, 
for the half-year ending June 30, states that the revenue 
account shows a disposable balance of 7034/.; and the 
directors recommend a dividend at the rate of 10 per 
cent. per annum, less income tax, leaving a balance of 
7621. to be carried to the current half-year. The rollin 
stock of the company consists of 12,980. carri an 
wagons and 13 locomotives. The contingent fund stands 
at 36,6667 4 

Water Supply of Cardiff.—At a meeting of the Water 
Works Committee of the Cardiff Town Council on Friday, 
Mr. C. H. Priestley, the water works engineer, in his 
monthly report, stated that the quantity of water in store 
at the several reservoirs on the 1st inst. was as follows : 
Beacons, 244,000,000 oftles ; Cantreff, 238,000,000 gal- 
lons ; ishen, 288,000,000 gallons; Lisvane, 80,000,000 
gallons ; total, 850,000,000 gallons, or a decrease for the 
month of 194,000,000 gallons, The total quantity in store 
on August 1, 1901, was 430,000,000 gallons, showing an 
increase this year over last of 420,000,000 gallons. . Dr. 
W. Y. Savage, analyst, rted that his bacteriological 
examination of the Cardiff and Beacons samples were 
satisfactory. Of the two lower reservoirs, the Llanishen 
sample was very satisfactory, but the Lisvane sample 
showed a large number of organisms. 

Bristol and London,—Steps are being taken to pro- 
mate a scheme for an alternative railway route from 
Bristol to London by constructing a new line through 
Bath to Deepens sad running thence over the London 
and South-Western Railway to its terminus at Waterloo. 
A number of leading Bristol merchants are interesting 
themselves in the eme, and at a prelim meet- 
ing held a day or two ago, a start was made with sub- 
scriptions towards a promotion fund. It is xd to 
place Avonmouth in direct connection with the new line. 








THE MEssAGERIES MARITIMES.—The Messageries Mari- 
times is about to abandon its line of cargo steamers 
between Bourdeaux and South America, the line having 








for some time past proved unremunerative. 
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Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 
Cars Town : Gordon and Gotch. 
Eprsureu : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 31>is, Boulevard Haussman. 
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ELECTRIC TRACTION FINANCE 


THERE is an art in preparing the financial state- 
ments of the electric traction undertakings of local 
authorities, and the apparent standard of excellence 
is the amount of sukae gross or net profit which 
appears to. have been earned. Glasgow has always 
excelled in its municipal undertakings, and its repu- 
tation must therefore be maintained at all hazards in 
this as in other directions. The: annual report of 
the working of the City tramways is worth studying 
from this point of view, and also because it dis- 
closes the results of the first year’s operation 
with electric traction. With a company the proof 
of profit is the dividend warrant ; no amount of 
artifice can compensate the shareholder for its 


absence: but with a Corporation it is all a 
matter of accounting. A large net profit can be 
recorded, even if it is afterwards dissipated for 


such pu 8 as renewals, reserve, and depre- 
ciation, all of which are as chargeable to an under- 
taking soundly financed, as wages or coal. Many 
cases of this procedure might be instanced ; but 
the Glasgow tramways are so well managed, and 
have had such a year of prosperity as a result of 
novelty and of the Exhibition traffic, that the 
results embodied in the annual report are suffi- 
ciently striking to point the moral of municipal 
finance. 

The amount carried to the net revenue account 
is 209,310/., after 10,0571. has been written off 
for depreciation on the electric installation and 
19,7011. on the horse haulage. The unsuspecting 
will at once accept this 209,3101. as profit ; but if 
the undertaking were privately owned, the share- 
holders would look in vain for their dividend 


188} warrant, and the citizens are therefore being 


in a measure misled. We are opposed to the 


g9|relief of rates from such corporate-commercial 
am undertakings ; but there is no reason why the 


city should not profit in the same degree as if 


90|a company were running the tramways ; but this 


should be in a direct way, and not by the reduc- 
mse of sound finance ; 
for even the case of Glasgow affords evidence 
of injustice. The tramways extend beyond the 
city. boundaries, and thus the residents in other 


,|towns. profit by the reduction of fares, while 


Glasgow citizens do not benefit as they would 


299 | Under a company, nor as they should if guarantors 


of capital outlay not sufficiently safeguarded by 
enough revenue for the ultimate refundment of 


taking pays to the Corporation of the adjoining burgh 
of Govan a sum for the rental of the streets out of 
all proportion to the amount paid to Glasgow, while 
at the same time Govan residents share equally in 
the facilities. In name of such rental the tramway 
hands over this year 12,5001. to the Glasgow funds ; 
on the Govan basis it ought to be three times this, 
and would be very much more if a company were at 
the mercy of the Corporation. ‘This sum is p 

in Glasgow not to relieve the rates, but in a ‘‘com- 
mon good” fund, out of which all sorts of votes 
are paid. It is what might be termed ‘found 
money,” to be spent at the will of the Corporation, 


250 | even on the equivalent of a holiday jollification, a 


form of relaxation not unknown to the members of 
municipalities. 

In addition to paying Govan, and laying aside 
this sum to the common good, 36,974I. is added 
to the sinking fund and 54,2821. absorbed for 
interest on capital, neither of which amounts errs on 
the point of excessive allowances; there remains 
100,495/. as net balance added to general reserve 
fund. This, again, might seem a fine profit, and might 
be supposed to represent the equivalent of avail- 
able dividends in a company. But there is another 
account to be studied ; and here we find that all of 
this reserve and more carried from the previous 
year—190,000/. in all—has been transferred to the 
permanent-way renewal fund, and has been spent 
on renewal of permanent way during the year. 
Again, piniethielliy that was left of the’ genera 
reserve fund for this and previous years—93,9231. 
—has been utilised for writing off the capital 
account in order that the horse traction plant, &c., 
might entirely disappear from this account, and on 
sundry other items which should have been charged 
to revenue. Obviously, if in years past the depre- 
ciation, &c., allowance had been adequate, the horse 
traction plant would now have stood at its true 
value—or lack of value. The general reserve 
fund after about eight years’ operations stands at 
3831. 18s., and the permanent-way renewal fund 
at 85,3441. If this extra sum for depreciation 
be deducted from the profit —as it certainly 
ought to be—we have the munificent profit of 
less than 70001. on a year’s exceptionally favour- 
able working, with a gross turnover of 612,826l., 
and this notwithstanding the low rent for use of 
the streets, and the low interest and sinking-fund 
allowance. In the Liverpool municipal accounts 
we have the same system of recording a net fit 
of 147,0561. before deductions have been e for 
depreciation, reserve, and renewal, and altogether 
all three items are credited only with 356,214I., on 
a capital of 1} million sterling. Even so, only 
17,6071. is available for relief of the rates “‘ after 
the requisite powers have been obtained.” We 
should like to hear the views of shareholders 
whose accounts were presented to them show- 
ing a net profit which had afterwards to be 
spent on most imperative — It may be 
that, having new lines and all depreciation allow- 
ances written off, the immediate future will. yield 
good results and enable a reserve and renewal fund 
to be built up ; but as the Glasgow Herald, ina lead- 
ing article on the same question, says, ‘‘ the experi- 
ence of one year’s electric traction is hardly enough 
to determine the annual amount of wear and tear 
caused by the heavy electric carson the permanent 
way, especially at the crossings and curves. This 
wear and tear must necessarily increase with the 
increase of traffic, and it remains to be seen whether 
an expenditure of 4501. per mile of single track 4 
annum will serve for upkeep. It is at best doubtful, 
and the citizens would do well to modify-their ex- 
pectations as to the future in light of the fact that 
we have no precedents to guide us, and are really, 
to a large extent, rattling along in the dark.” 

But apart from the general question of muni- 
cipal ownership versus private enterprise, and 
even of the controversial topic as to: whether 
profits earned by corporation tramway systems 
should go in whole or in to the relief of the 
rates, there are many. points associated with the 
traction schemes in our large cities which are of 
more than local interest. . This year’s Glasgow 
report is still affected by horse haulage, for the 
last of the electric lines was not. set. in work- 
ing order until April last ; but only about 5 per 
cent. of the total revenue from passengers dur- 
ing the twelve months was earned’ by horse 
haulage ; and while the gross profit for the latter was 
only about 14d., as compared with about 6d. per 
car-mile from the electric traction lines—influenced 
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may be accepted as applicable to the new system. 
Liverpool may be taken as in many respects com- 
parable with Glasgow ; any preference would in- 
volve an apology to one or other city ; and we have 
also a year’s report for electric traction from the 
town on the Mersey, so that the figures for both 
are instructive. 

Glasgow has 103} miles of single line track, Liver- 

1 has 114 miles; and the northern city earned 
in all 614,413/. odd, while the English town took 
474,5081. The difference is remarkable, but it 
should be noted that the great Exhibition at 
Kelvingrove very appreciably affected the revenue 
of Glasgow. Even so, the income for the pre- 
ceding year, ere yet electricity had been applied to 
any great extent, slightly exceeded the revenue at 
Liverpool ; so that the explanation for at least 
a great part of the difference must be found 
in other directions. The greatest number of 
passengers carried in one week in Glasgow was 
3,724,037—the highest ever reached in any year, and 
that was towards the closing days of the Exhibition; 
while at Liverpool the highest weekly total was 
2,218,498. The greatest week’s receipts were 
14,2771.,as compared with 10,3431. at Liverpool. But 
even when the greater volume of traflic is accounted 
for, due in part to greater population and density, 
the suspicion remains that the halfpenny fare is 
a great element in Glasgow’s prosperous state. 

The cheaper the fare the more seductive the 
tramcar becomes; and now that passengers are 
picked up or set down at stopping-places only, 
there is no objection from the point of view of 
the long-distance traveller, and speed. In Liver- 
pool the penny fare is the lowest ; and although 
the average distance allowed for this sum is 2} miles, 
sufficient to enable every one to journey from the 
heart of the city to the boundaries, the absence of 
the half-penny trip must be a source of loss. Nearly 
90 per cent. of the Liverpool passengers go on 
the 1d. stage, and 10 per cent. on the 4$ miles per- 
mitted for 2d. ; but the average receipts per car-mile 
were last year 10.32d., as against 12.24d. in the pre- 
ceding year, when, however, crowding was _per- 
mitted owing to insufficient available cars. In the 
Glasgow accounts the number of passengers paying 
the several units in fares does not seem to be given, 
but the halfpennies taken must have been ‘in a 
majority. The stage for this fare is 0.58 of a mile, 
and many business people find this a convenience, 
and travel at those hours when through traffic is not 
heavy. The penny stage is now quite as long as at 
Liverpool—2.32d. miles ; but the Glasgow electric 
cars took an average of 14.62d. per car-mile, and 
all cars, horse and electric, 11.90d. The average 
for the past five years has been over 114d. per car- 
mile, so that even before electricity was adopted 
the halfpenny fare seems to have asserted itself. 
The average fare in Glasgow is just under 0.9d. 
This is about the lowest in any of our large 
towns. We have worked the figures out for 
several systems, and find very considerable varia- 
tions. In Dublin it is 0.93d.; in Bolton, practi- 
cally 1d.; in Live 1, 1.11d.; in Leeds, 1.12d.; 
in Edinburgh, 1.22d.; in Birmingham, 1.29d.; and 
in Bristol, 1.48d. In the inter-urban system of the 
Potteries, managed by the British Electric Trac- 
tion Company—probably the best managed of 
private enterprises—the rate is 1.32d., so that 
Glasgow citizens are well favoured ; and upon econo- 
mic grounds the condition is commendable. 

Economy depends much on having the cars as 
full as possible continuously, so as to distribute 
the expenses over a greater revenue ; and it stands 
to reason that since, as at Glasgow, five $d. stages 
are included in one 1d. stage, the short-distance 
passenger is to be encouraged. At Glasgow the 
expenses absorb barely 66 per cent. of the re- 
venue ; while in Liverpool it is 63 per cent., but 
without including depreciation ; in the inter-urban 
system of the Potteries district it is only 62 per 
cent. Liverpool, however, works the tramways 
from the electric lighting station, and pays an. in- 
clusive charge of 1.2d. per unit, and their current 
charge for haulage, lighting cars, &c., works out to 
1.612d. per car-mile. In Glasgow, on the other 
hand, the power expenses are only 1.05d. per car- 
mile, plus .12d. for repairs at the generating station. 
This difference of $d. per car-mile is one which sug- 
gests some reconsideration of the charge against the 
Liverpool tramways. This has nothing to do with 
the question of joint stations ; but unless the Liver- 





pool current can be supplied at the same cost as at 
Glasgow—.82d. per kilowatt hour—a rearrange- 
ment seems desirable. The Glasgow Tramway | 


Committee are going to supply current to the 
Lighting Committee for the hours of excessive 
demand during the winter months ; but, obviously, 


all such arrangements must be on a “iad com- | 
c 


mercial basis, if, as is attempted, each municipal 
undertaking is to prove economical without outside 


help. The tramway passenger’s penny must not, 


subsidise the electric lighting undertaking, any 
more than that fares should be reduced to a 


margin inadequate for the refundment of the debt | 


involved by the system. 








THE PUBLIC AUTHORITIES’ 
PROTECTION ACT, 1893. 

TxHosE who have the misfortune to become in- 
volved in litigation with any public body must 
needs remember that if, being plaintiffs, they have 
the still greater misfortune ef losing the action, 
they must pay the costs of the defendants as be- 
tween solicitor and client. In an ordinary case, 
the losing party to a suit has merely to pay costs as 
between ‘‘ party and party ”—i.e., costs so taxed 
that they do not by any means give a complete in- 
demnity to the successful litigant ; but where costs 
are taxed as between solicitor and client, the matter 
becomes much more serious. oe 

In so far as public bodies engage in public affairs 
for the benefit of the public, the above principle, 
which is laid down in the Public Authorities’ Pro- 
tection Act of 1893, is fair and reasonable. It is 
right that rates and taxes which are under the 
control of local authorities should not be exposed 
to the risk of speculative actions ; and the prospect 
of having to pay a very large sum for costs does 
much to check vexatious litigation. 

But where a local authority, whether acting 
under statutory power or no, engages in what we 
may term the more extreme branches of municipal 
trading, it seems that, being still under the protec- 
tion of the Act in question, they are placed in a 
“sean of undue preference over those who em- 

rk upon private enterprise. No one would object 
to a highway authority being protected; but to 
extend the provisions of the Public Authorities’ 
Protection Act to local authorities who supply 
electricity, electrical fittings, not to mention a 
industries, seems to us to be stretching the Act of 
1893 into regions where it was never intended to 
penetrate. 

A number of recent cases in which the Act of 
1893 has been discussed in the Courts show that, 
although the judges are of opinion that it is 
capable of too wide an interpretation, they are 
bound to give it an extended meaning. 

Section 1 of the Act provides that where after 
the commencement of this Act any action .. . is 
commenced in the United Kingdom against any 
person for any act done in pursuance, or execu- 
tion, or intended execution of any Act of Parlia- 
ment, or of any public duty or authority, or in 
respect of any alleged neglect or default in the 
execution of any such act, duty, or authority, the 
following provisions shall have effect : 

Then follow provisions (a) and (b), the former 
relating to the time within which the action 
must be brought, the latter to costs—viz., that 
“wherever in any such action a judgment is 
obtained by thé defendant, it shall carry costs to 
be taxed as between solicitor and client.” 

The effect of this section has been considered 
upon several occasions. 

In the case of Fielding v. Morley Corporation 
(1899, 1 Ch. 1), an action was brought by a land- 
owner in the parish of Halifax, in Yorkshire, for 
an injunction to restrain the defendants, the Mayor 
and Corporation of Morley, from allowing the water 
passing along an aqueduct or conduit to their reser- 
voir—the works having been constructed under a 
special Water Act—to overflow to his land ; also 
for an injunction to restrain the defendants from 
trespassing on his land, and for damages. The 
action having been dismissed, it was contended 
that the defendants were entitled to costs as 
between solicitor and client. It was contended 
on the part of the plaintiffs, that as there was no 
duty upon the defendants to supply water, they 
could not be said to have been acting in perform- 
ance of a statutory duty. This argument, however, 
was rejected, Lord Lindley (then Master of the 
Rolls) saying : ‘‘ Although the language is wide, 
the key to the enactment is that it is intended, as 
the title shows, to protect public bodies from ex- 
pense when they are unsuccessfully sued in respect 
0: acts done, or omitted to be done, in the exercise 


| of statuitery powers or duties, and the present case 
| falls within the enactment.” 

Thus, in the case of the ‘‘ Ydun” (1899), P. 239, 
the plaintiffs, who were owners of a barque, brought 
an ‘action against the Mayor, &c., of Preston, 
claiming damages for injuries sustained to their 
vessel owing to the harbour channel at Preston not 
being sufticiently deep. The defendants had been 
constituted the harbour authority by a private Act 
of Parliament. Judgment having been given for the 
defendants, they claimed costs as between solicitor 
and client. 
| _ In giving his decision upon this point, Sir Francis 
| Jeune said: ‘‘The question is, Are the. acts of a 
|public authority protected when it is acting in 
es aga of trade or business which in private 

ands would be of a private character ? Even apart 
|from authority, I should have entertained little 
|doubt on the point. It has been and may be ques- 
tioned whether, and to what extent, municipal 
authorities should be authorised by Parliament to 
engage, possibly in competition with private 
traders, in what would otherwise be the subject of 
private commercial enterprise. But if. Parliament 
decides that a public authority should be so autho- 
rised, if it confers on a municipality the right and 
duty to assume the functions of a trader, it clothes 
those functions with a public character, and makes 
them just as much public duties of a public autho: 
rity as those for the performance of which the 
authority was created.” 

In the case of Chamberlain v. Bradford Corpo- 
ration (83 L. T., 518), the defendant Corporation 
were empowered by a Provisional Order, duly con- 
firmed, to supply electricity within their district, 
and one of the clauses empowered the Corporation 
to ‘let for hire any meter for ascertaining the 
value of the supply of electricity by them to any 
customer,” The Corporation hired meters for this 
purpose, which the plaintiffs alleged were an in- 
fringement of their patent, and in respect of such 
alleged infringement they sought an injunction ; 
but their action was dismissed with costs. Mr, 
Justice Kekewich held that the corporation were 
entitled to have their costs taxed as between 
solicitor and client, as they were, in supplying the 
meters, acting in pursuance of a public ‘‘ authority ” 
within the meaning of Section 1 of the Act of 1893. 

In the case of Jeremiah Ambler and Sons v. the 
Corporation of Bradford, which was heard in the 
Court of Appeal on July 21, an action was brought 
against the defendant corporation by riparian 
owners, who alleged that, owing to certain obstruc- 
tions placed in the bed of a stream by the defendants 
or their servants, a flood had been caused which 
did serious injury to the plaintiffs’ premises and 
goods stored therein. It appeared that the defen- 
dants had erected a sluice as part of the works for 
carrying out the electric lighting of their town 
under a Provisional Order which had been obtained 
by them. When the case came before Mr. Justice 
Joyce, he came to the conclusion that the sluice in 
question had not been the real cause of the damage, 
and he entered judgment for the defendants, but 
declined to allow. them costs as between solicitor 
and client, as, in his view, it was not a case in which 
they were charged with a breach of duty under 
any Act of Parliament. An appeal against 
this decision was allowed, with the result that the 
plaintiffs have been compelled to pay the costs of 
the corporation as between solicitor and client. In 
giving judgment Lord Justice Vaughan Williams 
said: ‘*On the whole, I think it is sufficient to say 
in this case that the Bradford Corporation were 
acting in pursuance of an Act of Parliament, and 
the protection of the Act seems plainly to extend to 
a municipal authority supported primarily by the 
levy of rates, and which is bound to apply all the 
earnings of any undertaking authorised by statute 
in relief of the ratepayers. I think, therefure, that 
we ought to order that the judgment obtained by 
the Bradford Corporation against the plaintiffs shall 
carry costs, to be taxed as between solicitor and 
client. It may seem hard that this unequal liability 
for costs should be imposed upon the plaintiffs in a 
case where the Act of Parliament, under the 
authority of which the defendant corporation were 
acting, left it absolutely optional with them 
whether or not they should erect the structure 
complained of in the place at which they did, 
and where the only question between the parties 
was the very arguable question as to whether 
or not the structure thus erected by the corpora- 
tion was an invasion of the rights of the plaintiffs 
as riparian proprietors ; but I can find nothing 1” 
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the Act to justify the exclusion from the protec- 
tion afforded by the Act to public authorities of 
such a case as this.” Reading between the lines 
of the above judgment, it is easy to see that Lord 
Justice Vaughan Williams would gladly have re- 
lieved the plaintiffs of the burden imposed upon 
them if the statute had allowed him to do so. 
Lord Justice Romer, in concurring, said that the 
Court could not approach any question as to the 
application of the Public Authorities’ Protection 
Act to a particular case with any feeling that it was 
desirable that the provisions of the Act should be 
enlarged or curtailed in their application. 

The instances above quoted show some of the 
advantages under which municipal trading is carried 
on under a statute which was passed long before the 
ambitions of municipal traders had developed to 
their present extraordinary extent. 








THE TRADE OF YOKOHAMA, 

Tue port of Yokohama owes its importance en- 
tirely to the trade which has been developed by 
intercourse with foreigners. Before their advent 
in Japan, Yokohama was a mere fishing village ; 
now it is the chief outlet for the export trade of 
the country, and also has great importance on account 
of its import trade. The trade of the port generally 
shows a surplus, and although this has not proved 
the case every year, the net result for the’ past five 
years, as will be seen from the following compara- 
tive statement, shows a balance in favour of the 
port of 3,472,3481. : 

TABLE I.—Exports and Imports, 1897-1901. 














Value. 

Year. = 
Imports, Exports. Total. 

£ | £ mesa: 

1897 «.. 8,987,559 | . 9,211,820 18,199,379 
1898 .. 11,332,693 | 8,198,561 19,531,254 
1899 .. 7,875,504 | 11,027,393 | 18;902,897 
1900... 11,206,229 | 9,812,786 21,019,015 
1901 .. 9,037,275 13,661,047 22,698,322 
Total 48,439, 260 51,911,607 100,350,868 


a 


As will be seen from this Table, the balance in 
favour of exports for the year 1901 was 4,623,7721., 
which is a very encouraging result, considering 
that, in the previous year, the imports were in 
excess of exports to the amount of 1,393,443]. In| 
fact, both as regards volume of trade and excess of 
exports, the position of Yokohama is more satisfac- 
tory than in any former year, and bears ample testi- 
mony to the growing importance of the port. 

Imports in the metal department have been on a 
smaller scale than for several years ; but as the trade 
was overstocked in the previous year, the diminished 
quantities have afforded much relief. The following 
Table shows the quantities and values of metals and 
metal goods imported in the years 1901 and 1900 : 


TABLE II.—Jmportation of Metals and. Metal Goods, 
1901-1900. 




















a | Quantity. | Value. (Quantity. Value. 
£ £ 
Copper. . Ib.) 384,422 sca 291,145 13,088 
Iron : | 
Barand rod tons, 15,398 124,873 | 26,193 231,336 
Galvanised sheet & | 
roofing .. tons| 4,412 70,659 | 6,989 _| 130,407 
Nails .. »| 6,056 | 62,26C| 7,622 92,061 
Pig eeu oe aS a 31,034 | 400 | 28,485 
Pipes and tubes ,,| 12,306 89,098 | 21,626 | 205,362 
Plate and sheet ,,| 7,806 67,175 | 15,792 | 168,450 
Rail a ey » | 16,343 | 108,784) 27,329 210,917 
Railway materials ,, 2,303 | 20,653 2,721 | 33,156 
Bridge and building} | } 
materials... tons) 3,836 | 59,332 2,196 33,109 
Telegraph wire ,, 4,224 47,673 5,846 79,922 
Tin plates... ,, | -3,609 59,958 2,651 49,159 
Wire and small rod 
tons; 1,535 17,278 7,409 81,678 
Other manufactures! 53,595 a 78,232 
el, bar tons 799 23,306 1,634 69,023 
» Wire .. Bi 299 7,970 | 445 16,288 
» Other .. be <% 19,372 | ir 21,884 
Brass tubes .. tons . 5,582 173 16,076 
ad. y» | 2,002 $7,808 | ~ 2,948 59,004 
» Sheet ie 457 7,716 149 2,61 
» tea 43 of 530 12,334 563 12,051 
» tubes .. ai 79 1,457 | 221 | 4,732 
Mercury Wi of 33 9,592 55 | 15,523 
RE 4 | 147 17,226 127 | 16,913 
Zine, is 498 | 10,610, 2,001 | - 49,121 
Nickel .. ra 60 | = 10,064 ei } 
Bitdry.. | 54,825 | 77,454 
ee ee 
Total.. a ; 1,046,084 os 1,796,041 


The year 1901 was a difficult one. European 
ing fell continuously, while in Japan ‘several 
arge stocks were pressed into the markets, and 
Orders 


trade all along proved unremunerative, 





during the latter half of the year were on a dimi- 
nished scale, owing to anticipated supplies from the 
Government foundry in Kinshin. A feature in the 
year was a large increase in the import of German 
bars, against a great decrease. in Belgian and British 
manufactures. Another feature was the increase 
in the supply of Japanese pig iron. The imports 
to Yokohama and district consisted almost entirely 
of favourite brands for special purposes, 
Government requirements. Nevertheless, the quan- 
tity imported—-namely, 8150 tons—was an increase 
of 1750 tons over the previous year. The large stocks 
of plates and sheets carried over from other seasons 
brought about a reaction, and there was a large 
decrease in the quantity imported. The trade in 
wire nails was most disastrous. Prices seemed at 
their lowest when the year commenced, but com- 

tition between German and American makers 

rought down rates to the extent of 20 per cent. 
Large and high-priced stocks were brought over 
from 1900, and as these were forced upon an un- 
willing market, the losses were heavy. The Tokio 
factory, which had been burned down in 1900, was 
re-started in the spring of 1901, and used up sup- 

lies of high-priced wire brought over from 1900. 

he loss must have been enormous, and the con- 
stant pressure to sell from this quarter added 
greatly to the depression. Tinplates were in good 
demand throughout the year, the local imports 
having increased from 47,400 to 61,000 boxes. 
While there is some increase in actual weight, it is 
not so great as these figures would indicate, the 
average weight of each box being lighter than in 
previous years. Owing to the curtailment of rail- 
way extensions, the imports of rails fell from 27,000 
tons in 1900 to 16,000 tons in 1901. It is expected 
that when the Government steel-making establish- 
ment. has been. fairly started, it will be able to 
supply a large part of the rails which are required 











largely | gassed 


In manufactured cotton and woollen goods the 
trade was very fluctuating and unprofitable, the 
large stocks laid up in 1900 acting as a load on the 
market. The depression in imported gassed yarns 
arose from the fact that Japan herself is now pro- 
ducing more than half her total consumption. It 
is not easy to get reliable figures, but such esti- 
mates as are obtainable place the production of 
yarns throughout Japan at 15,000 to 20,000 
bales of 400 lb. each a year, whereas the total ship- 
ments from the United Kingdom to Japan for the 
year 1901 of yarns of all kinds was only about 
18,000 bales. Table III. shows the quantity and 
value of the textile manufactured goods for the 
years 1901 and 1900. 

The chief articles of export were raw silk and 
manufactured silk goods and tea, in which, however, 
very few of our readers are specially interested, 
and for details of which we therefore refer to the 
report itself. We may note, however, that a 
scheme is on foot for the construction of a railway 
between Yokohama and Hachioji, the centre of 
the silk industry. The communication between 
that town and the port is now being carried 
on by means of horses and wagons, to the 
great inconvenience of the merchants concerned. 
A company has been formed, called the Yoko- 
hama ilway Joint Stock Company, with a 
capital of 200,000/. The line will be laid from 
Kanagawa to MHachioji, vid Haramachida, a 
distance of about 25 miles. The shipping that 
entered the port of Yokohama from abroad again 
shows an increase, being 823 vessels and 2,032,445 
tons, as against 773 vessels and 1,872,557 tons for 
1900. British shipping shows an increase of two 
vessels and 26,282 tons. An increase is also notice- 
able in the case of all other nationalities, the more 
especially in that of Japanese foreign-going vessels, 
which number 268 as against 227 for the previous 















































in Japan; but, meantime, further orders have been| year. The principal loading ports of British vessels 
| placed in Europe. Steel-makers in this country may | are shown in the annexed list : . 
| be quite certain that, before long, the Japanese will , Number of tonnage, 
be able to supply themselves with steel rails, : Uisisaid eal ey ; anen’ 
Figures show a large decrease, both propor-| Hong-Kong me 4 201,812 
tionately and absolutely, in the British shares of New York BG 24 so,6s 
eae ancouver, B,C, és o% 17 52,783 
bars and sheets. British manufacturers appear to Tacoma, vid Victoria, B.C. 7 30°425 
be unable to compete with either Belgian or San Francisco... 15 41,850 
German makers for the great bulk of the trade, ee Oe fancy ve “4 — 
which requires a cheap article yet. of fairly good Arb ncece 4 ; 20,903 
quality. It is true that a British maker can San Diego ‘ Sigs 
- ntwe ‘ : 
TABLE III.—Jmportation of Textile Manufactured Goods, Wisdeliemeowa? 
1901-1900, Steamers 51 116,342 
—- ane ky Sailing vessels 8 15,203 
1901. 1900, Total oe 882,966 
Articles. ae Ie The most noteworthy feature of the shipping for 
; : ; P 7 rete t ‘ 
Quantity. | Value. |Quantity./ Value. | the year was the extension of the British India 
Cotton manufactures : £ £ Bae cc Naya ’s service to Japan. ‘ 
Bookbinders’ cloth Table IV. gives a return of the shipping belonging 
yds.| 265,888| 4,655 | 387,441] 6,622 . : 4s 
“Chintzes(prints) ., | 1,625'656| 257419 | 4,413,408 | 66065 | © the different nationalities entered at the port of 
Drills .. | 351,026} 5,668 | 306,973] 5,237 | Yokohama during the year 1901. 
Duck. a 82,311] 6,320 | 110,122] 6,445 ee, : 
Fieunils »» | _ 220,386 5,277 | 3,820,488] 77,151 TABLE [V.—Shipping Entered at Yokohama, 1901. 
| Satins ;, | 1,784,934 | 49,847 | 4,571,651 | 106,452 ag ee — 
Shirtings ; 
~~ glee wer 639 |. 345,918| 5,404 Steam. Going, .:| .Fouel, 0 
Grey . 5» (26,841,416 | 230,507 41,170,648 854,725 ee sa Sas cas 
Twilled $ 70,756 | 1,055 ) 3,4 sie “ lex | Total 
White : 3 | 2,808,643 | 29,274 | 7,662,905 | 81,679 | Nationality. |S _ | Se Ka Tonnage 
Victoria Lawns ,, | 1,679,872 11,643 23) 33 i2o in 1900, 
Threads .. ib.| " 87,801] 10,310 | 100,625] _ 9,347 ea) « (lee ¢ 28 « 
Turkey-reds yds. 777,484| 11,074 | 1,410,398] 18,596 ERI 5 351 8 |S 5 
Velvets yy | 473,244] 24,787 1,517,194 62,470 27) ff oP) eS er |loe. 
Yarn.. Ib.| 6,318,176 | 402,548 | 7,799,725 | 490,955 me reer, en a 
; _- British 331| 867,763 | 8| 15,208 339 882,966 | 856,684 
aes | eT: ba rv “ 82,908 | Jap 3 | 572,850 | 86 | 5,746) 268 578,506 | 492,586 
German 5] 261,241 | 13 | 26,409! 88; 287,650 | 258,615 
agg lcd ting pies 1,104,882 | ‘american ..| 55, 132,212 | 6|10,740| 61 142,952 | 114,264 
tures : erosee --| 27) 56,689 | 1] 1,240) 28) 57,929 56,898 
Blankets Ib.) 21,138} 1,786 | 396,184| 24,586 | Aus tro- 
Cloths . yds.| 751,697} 81,136 | 1,626,039") 202,706 Hungaria n! 21| 56,546 21, (56,546 43,192 
ys (part wool) ,, 591,265 35,723 | 2,464,880! 139,912 Norwegian 9) 14,280 9 14,280 30,539 
Flannel.” | 831,880| 42,981 | 1,625,932 | 9.244 | Russian S816 | 6 3,216 8,003 
Italian cloths __;, | 1,071,939 41,033 |. 1,748,477| 76,784 | Dutch 2} 4,921 2) 4,921 7,649 
Mousseline de laine Danish 1 3,379 | { 1 3,379 4,143 
; 9,798, , Seed areca pee DEMIR mmm 
waits ss es ae oie Hepes nt Total ..| 759!1,973,097 | 64 20, 38) 823 2, 082,435 | 872,573 
Yarn.. Ib.| 336,145] 32,609 | 1,179,452 187,288 
i i 2 49,301 = é , Sry OEE é ar 
— This return shows that Britain is easily first in im- 
Wotalisia = aspe ki. 381,867 1,104,380 | portance in the shipping to the port, although 
| 














| Sometimes be found who will compete as regards 
price, but in no case does he seem to be able to give 


_as good quality at the same price. Until the present 


1 | year British makers supplied most of the heavy 


| plates, but these are now coming from Germany in 

increasing quantities. There is still a good business 
in special brands of iron manufactures with the 
| United Kingdom on the part of the larger buyers, 

such as the Government Departments and principal 
| industrial companies ; but as far as the ordinary mer- 
‘chant trade is concerned, there is no doubt that 
| British manufacturers are gradually being beaten. 





Japan is now a very good second. e most note- 
worthy feature is the rapid increase of German 
shipping. The following vist, showing the distri- 
bution of British shipping entering the port of 
Yokohama during 1901, among the principal com- 
panies and steamship lines, is of interest : 


Company or Line. ee Tonnage. 


Holt’s Line (Ocean Steamship Company) . 42 90,835 
Peninsular and Oriental Steam Naviga- 
tion Company... a S 21 58,969 
Oriental and Occidental Steamship mA prpen 
Com a3 - ye ve ae y 
Camagiion | Pacite Railway Company .. 28 110,215 
Northern Pacific Steamship Company.. 29 66,441 
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Company of Line. N - sar gd Tonnage. 


Oregon Railway and Navigation Com- 


pany ie tas o oie =e 49,627 
China Merchants Mutual Steam Navi- 
gation Company .. - ais as 31,508 
Ben Line os ste ae 8 ce 13 24,004 
British India Steam Navigation Com- 
pany os Pe oe ‘a - 14 29,835 
California and Oriental Steamship Com- 
pany > = vo Se an 9 20,930 
Shell Line .. ‘s Za Z; is 10 26,499 
Glen Line ; as =A a A 4 wie 
Mogul Line .. ie Ag er, os 
Shire Line A se ce Se 3 6,677 
Warrack Line Ye & A 2 5,892 
Miscellaneous steam see . - 81 233,099 
Sailing vessels s rm at os 8 15,203 
Total ~ ae a .. $39 882,966 








SICKNESS DUE TO COMPRESSED AIR. 

A sussect of perennial interest has reference to 
the amount of air pressure workmen can withstand 
in tunnels and subterranean and subaqueous work 
generally, and there is much of interest in connection 
with this subject in the discussion on a paper recently 
read at the Institution of Civil Engineers. Mr. B. 
H. Blyth, in dealing with the new Glasgow Bridge, 
stated that the corporation desired the founda- 
tions carried to the rock, which it was subsequently 
found dipped to a maximum depth of 109 ft. 7 in. 
below springing level, and as an engineer he 
thought it very unwise to attempt to sink cylinders 
to this depth under compressed air, as it would 
entail very serious risk of loss of life, even if it 
were possible. In the first shaft, which had been 
sunk to a depth of 106 ft., the requisite air 
pressure in the cylinder was between 43 lb. and 
44 lb. per square inch, and it was found impossible 
to get men to work at that depth. One man remained 
unconscious for 48 hours after removal from the 
cylinder, and 35 1b. per square inch was pronounced 
the limit consistent with the safety of the people 
engaged in the work. In some of the London 
tunnels now in process of construction it has been 
found that when a pressure of 45 lb. was reached, 
there resulted an inordinate amount of sickness and 
a, heavy death rate. 

The immediate cause of illness was an abnormal 
percentage of carbonic acid, the difficulty being to 
secure that the fresh air would be thoroughly mixed 
with the vitiated air before it was ejected. In the 
London clay, this poisoning of the atmosphere was 
particularly pronounced, much more so than in the 
case of tunnels driven through ballast. When an 
average of 8000 cubic feet per man per hour was 
supplied, at the Baker-street and Waterloo tunnel, 
sickness was slight ; but when only 1300 cubic feet 
to 2000 cubic feet per man per hour were being 
driven, with a clay face, a great number of cases 
occurred. Dr. Wainwright, the medical officer ap- 

inted by the contractors to attend at the works, 
had found during his observations of the percent- 
age of carbonic acid in the atmosphere that when 
driving the larger quantity of compressed air 
through the tunnel, the percentage of carbonic acid 

resent had been between 0.06 and 0.07 per cent. 
When driving only between 1300 cubic feet and 
2000 cubic feet of air per man per hour the per- 
centage of carbonic acid had been between 0.08 and 
0.1 per cent. The difference between the two had 
been due to the difference in the nature of the 
tunnel-face. Thus with a clay face the percentage 
of carbonic acid in the atmosphere increased by 25 
per.cent. The material in the ballast had been so 
open that when a small area had been exposed by 
setting back the timbers, the air had escaped so 
freely that it had been impossible to keep the pres- 
sure up without driving through the greater quan- 
tity of air mentioned ; whereas in clay as much air 
could not be driven through the tunnel as had been 
desired, because it had been difficult to get the men 
to keep open the blow-out pipe provided for that 
purpose. The remedies or palliatives adopted in 
this London tunnel were the slow diminution of 
the pressure and the administration of ergot, with 
the occasional application of liniment and hypo- 
dermic injections of morphia. 

What is known as ‘‘bends” occurs some time after 
egress, and are more numerous where the propor- 
tion of carbonic acid is high, resulting in a condition 
of asphyxia, or something a as a it, not from 
the poisonous nature of carbonic acid, but rather 


from the want of the oxygen which it displaced. 
In the Baker-street and Waterloo tunnel out of 
about 120 miners and labourers employed under 
compressed air, 88 had formerly worked under the 
same conditions, and 47 cases of ‘‘ bends” among 40 
men had been treated by the medical officers. 





According to Mr. A. H. Haigh, who contributed a 
most interesting speech to the discussion from which 
we have quoted largely, the general conclusion 
was that compressed air sickness was a function 
of the pressure, of the quantity of carbonic acid 
present, and of the time during which absorp- 
tion had been taking place. Hence higher pres- 
sures might be used by employing shorter shifts, 
purity being uniform. Sir ashe Binnie, in the 
same discussion, said that Dr. Wainwright and Dr. 
Snell had both made special observations on the 
subject, and their conclusions also were that locking 
out from the compressed air chamber with great 
rapidity might be a cause of illness indirectly, but 
it was not the real cause. The evil was due to 
absorption of air through the surface of the skin, 
the mucous membranes, and the lungs. As carbonic 
acid was more rapidly absorbed than either oxygen 
or nitrogen, the blood became highly charged with 
it, and endeavoured to get relieved of it very sud- 
denly after the men left the locking-out chamber, so 
that, acting through the capillary vessels and the sur- 
face of the skin, it caused excruciating pains in the 
ys and sometimes in the muscles, and ‘led in 

cases to paralysis and even death. A few mi- 
nutes’ return to the compressed air chamber re- 
lieved the pain, and a gradual decrease in the pres- 
sure enabled the system to get rid of the carbonic 
acid, 


CHEMICAL INDUSTRIES AT THE 
DUSSELDORF EXHIBITION. 
(Continued from page 138.) 

SIEGLANDER COLLECTIV-AUSSTELLUNG 
THis very interesting collection of exhibits in 
Group II. (Metallurgy), concerns chiefly the iron 
industry of the Siegen district, situated to the 
south of the Ruhr coal basin, on the River Sieg, 
one of the tributaries of the Rhine. The iron in- 
dustry there has been much hampered in its de- 
velopment by the high railway freight rates for coal, 
about which the masters are still complaining. The 
depression, which became acute in 1900, has, in- 
deed, prevented a more general participation in 
the Exhibition, a fact which the visitor would 
hardly suspect. The collective exhibit was arranged 
by a committee, over which Messrs. E. Klein, 
of Dahlbruch, and H. Macco, of Siegen, preside. 
The closing of small works and mines, already 
alluded to, was much more vigorous in the middle 
of the last century ; the 383 iron mines of 1836 
had diminished to’ 259 by 1849. The iron ores, 
spathic iron, spathic red iron ore, and hematite, 
together with pyrites, and the lead, zinc, copper, 








had} and cobalt and nickel ores occur in the grauwacke 


clays and slates of the Lower Devonian, which 
have been much disturbed by basaltic eruptions. 
The spathic ore (iron carbonate) is particularly 
free from phosphorus and in general an excellent 
ore, also with respect to its high percentage of 
manganese. The iron ore production of the Siegen 
district had risen from 180,000 tons in 1865 to 
1,841,618 tons in 1900; but, as already indicated, 
118,000,000 tons of ore are still estimated to be 
within reach down to a depth of 1000 metres. A 
good deal of charcoal iron used to be produced ; 
the annual figure is now 2000 tons. The 33 blast- 
furnaces of 21 firms produce about 700,000 tons of 
pig annually ; the furnaces vary very much in size. 

We cannot enter into anything likea detailed de- 
scription of the Siegen district collection, but must 
content ourselves with a few remarks. There are, 
in addition to the collection of ores, some very in- 
structive models. A glass model of the Zufillig 
Gliick Mine (Chance Luck), made by Piitz, of 
Berlin, on a scale of 1 : 500, shows this mine toa 
depth of 650 metres. The Eisenzecherzug model 
is made in wood, on the scale 1 : 800, by members 
of the staff, and goes down to the 150 metres level. 
The pyrites and baryum sulphate mines at 
Meggen, which are exploited by the Sicilia and the 
Siegen Companies, are represented on a series of 
glass plates, about 3 in. apart, this distance corre- 
sponding to 160 metres. There are further a mag- 
nificent full-size model of part of a modern blast- 
furnace, a model of an old charcoal furnace, and 
many others. The district counts eight foundries 
for mill rolls, with an annual output of 45,000 
tons of steel rolls. We should also mention the 
exhibit of the miners’ school and the Government 
school for iron men, both at Siegen—the latter 
established in 1900—and the glass models of crystals 
of Messrs. F. Thomas, an old firm of the same 
‘town, 





The beautiful building of the 


VEREIN FUR BERGBAULICHE INTERESSEN, 


the association of the Dortmund colliery owners, 
consists of a splendid dome with arched entrance- 
hall, machinery hall, boiler-house, galleries for 
pumps and drills, a novel winding derrick, and of 
several annexes. The entrance-hall is partly built 
up of; blocks of coal and columns of coke; the 
arched ceiling illustrates the carboniferous age ; a 
fully fitted-up portion of a colliery is on the left, 
and models exemplifying the treatment of the coal 
are in the dome. The association comprises 106 
collieries, employing 240,000 men, producing 60 
million tons of coal annually ; its chief officers are 
Messrs. Jencke, Krabler, Schulz, and Engel. The 
weekly journal, Gliick Auf, is the organ of the 
association. The wages of all. classes of miners 
have increased since 1886, with which year the 
statistics offered by the association in their guide 
begin ; the increase is greatest in the case of 
colliers proper, always at work down below. The 
number of youths has kept almost stationary, but 
the number of men belonging to the first wage 
class, the colliers proper, has gone down from 65 
to 50 per cent. The collieries of the Ruhr basin 
possessed in 1900 about 5400 steam engines, aggre- 
gating 520,000 horse-power. 

Among the numerous models we may mention 
sections of the whole Ruhr basin, which may broadly 
be said to extend from the Ruhr in the South to 
the Emscher in the North, both tributaries of the 
Rhine. The longitudinal section represents the 
chief seams on 38 parallel glass plates arranged in 
four steps, marking a leyel difference of 450 metres. 
The exhibits are arranged in eight groups: Deep- 
boring; shaft-sinking ; coal-cutters, drills, and 
blasting agents ; cross-cutting ; haulage; pumping ; 
ventilation and illumination ; coal-dressing. Many 
of the machines, the powerful pumps and winding 
engines, have already been described in these 
columns. Safety lamps, signal appliances, social 
arrangements, and also storage arrangements can 
be studied in separate halls. The winding derrick 
at the one front corner of thé building de- 
serves special mention. It is constructed by the 
Machinenbau - Anstalt Humboldt, of Kalk, near 
Cologne, and will after the close of the Ex- 
hibition be erected on the Colliery Preussen II. 
It is complete in every respect, therefore, and it 
differs in its type from the derricks of the Ruhr 
basin. The ordinary derrick forms a rectangular 
tower, erected directly over the shaft, whose 
sinking can therefore not be proceeded with while 
the tower is under construction. This novel struc- 
ture forms a right-angled triangle, resting with its 
short base upon the ground, and bearing the two 
pairs of rope drums at its apex. The structure 
consists essentially of two vertical and two inclined 
struts, cross connected above and below the drums 
by horizontal girders, and further strengthened in 
lattice fashion. The drums rest in bracket bearings. 
The structure is 33 metres (108 ft.) high ; the drums 
have diameters of 20 ft., the main rope weighs 10 
tons, and can‘haul'a load of 150 tons; the secon- 
dary rope weighs 6.2 tons, and is tested for loads 
of 100 tons. 


SaLvaGE AND Sarety Lamps. 


The annexes of the Dortmund Mining Associa- 
tion building comprise a shed of the Accumulatoren 
Fabrik Berlin-Hagen, to which we shall refer later 
on, a miner’s dwelling-house of the Gelsen- 
kirchen collieries, and the salvage station of the 
Hibernia Company at their collieries Shamrock III. 
and IV., near Herne, whose workings are explained 
by several models in the main hall. The coal out- 
put of this company amounted to 3,573,000 tons in 
1901. The salvage corps of the Shamrock collieries 
mentioned consists of 20 men, for whom a stock of 
ten pneumatophors and ten smoke-masks is kept, in 
addition to other apparatus. The crews of all the 
salvage corps of the company number 173 men. 
The pneumatophors on view are manufactured by 
Waldeck, Wagner and Benda, of Vienna, the 
oxygen cylinders by the Sauerstoff-Fabrik, Berlin ; 
the smoke-masks by Karl Schramm, of Magdeburg, 
are of the Stolz t; The safety a are made 
by the Berlin Akkumulatoren und Electricitats 
Gesellschaft. These lamps weigh 6.3 lb., and burn 
up to 12 hours after a charge of 7 hours ; there is a 
small one-candle lamp to the right and to the left of 
the battery case. e newest pneumatophors of 
1902 weigh 36 lb. with their two oxygen cylinders, 
borne on the back, and the respiration bag, borne 
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on the chest. The oxygen is compressed to 100 atmos- 
pheres; it enters the bag, and passes through a 
rubber tube, fitted with: two lugs of rubber, into 
which the man bites, into the mouth; the nose ‘is 
pinched. The exhaled air goes back into another 
part of the bag to be absorbed by sodic hydrate, with 
which luffah fibre is impregnated. As the men have 
sometimes been hurt by. the soda lye, solid hydrate 
and wire gauze are now used ; but these apparatus 
do not yet appear to have been put to practictal tests. 
Mention should also be made of the ‘‘ weather 
curtains,” supplied by R. Harz, of Essen, and P. 
Weinheimer, of Diisseldorf. The same: building 
also-contains the bathing, washing, and disinfecting 
rooms for the collieries of Géhmann and Einhorn, 
of Dortmund. 

Miners’ safety lamps are to be found in the group 
exhibit, and in other places. Electric lamps are sup- 
plied by A. Bohres, of Dortmund, and H. Korf- 
mann, Jun., of Witten. The latter fixes the lamp 
between two dry cells; there is only a positive 
terminal, the lamp frame itself. serving as negative 
terminal for direct connection with ordinary light 
circuits ; the lamps weighing nearly 3 lb. give 
three candles for ten hours ; a larger type burns 
for twenty hours. Korfmann also makes_ rock 
drills, which he fixes in a simple way. The rock- 
drill and coal-cutter hall is full of interesting 
apparatus, shown at work. Safety lamps, chiefly 
for benzine and also for oil, are exhibited by 
Friemann and Wolf, of Zwickau and Dortmund ; 
W. Geippel, of Bochum, one of the oldest works 
of this kind ; Griimer and Griinberg, of Bochum.; 
and the Bochum-Lindener Ziindwaarenfabrik C. 
Koch. Messrs. Friemann and Wolf have a 
special house full of their well-known lamps and 
apparatus. Thel amps, which are made for 1 and 
2.5 candles, indicate 1 per cent. of CH, dis- 
tinctly by the change in the flame, and are pro- 
vided with an ignition fuse, a tape which catches 
fire slowly, not explosively, by friction, and a new 
magnetic locking device, which only operates in a 
strong magnetic field, but cannot be opened with 
an ordinary horseshoe magnet. The firm also shows 
Clowes lamps, containing a special indicator jet of 
hydrogen; Hempel lamps, stated to be an im- 
provement of the Clowes lamp, lighter in weight 
moreover (1.650 against: 2.15 kilogrammes); Pieler 
lamps, burning alcohol, and Chesneau lamps, burn- 
ing methyl alcohol or acetylene chloride, with 
separate air admission and exhaust, very delicate 
as indicators ; signal lamps, free of iron, for mag- 
netic observations underground; vernier reading 
lamps, fitted with a Brathuhn glass rod, which acts 
as reflector ; further machines for repairing and 
testing lamps. Since the beginning of this year, 
all Prussian miners’ safety lamps have to be 
examined as to their being air-tight ; this is done 
with the aid of compressed air. When the lamp 
has been put on a table within a frame, jets of 
ocaipanaile air strike simultaneously against the 
casing from all sides. 

We add here the manufacturers of electric igniters 
(induction machines) and fuses; A. Bornhardt, of 
Brunswick ; Fabrik Elektrischer Ziinder, Koln ; 
W. Norres, of Schalke ; and Patronenfabrik, vorm. 
Sellier and Bellot, of Schoenebeck. Siemens and 
Halske, of Berlin, are also represented. 


LIGNITE. 


The lignite industry is represented by the Verein 
fiir die Interessen der Rheinischen Braunkohlen- 
Industrie, which comprises 22 firms. All of them 
appear to make briquettes. Some are combined 
with sugar and other factories. The chief ‘oup 
exhibit is the lignite boiler plant near the Machi- 
nery Hall, which contains boilers, step grates, 
smoke - consuming devices, dust - separators, and 
distillation apparatus, constructed by various engi- 
neering firms. There are further models of lignite 
mines and of briquette works. The briquette pro- 
duction of the Dortmund district pio esa 9 to 


1,530,000 tons in 1900, having trebled in the last | and a large paper 


NOTES. 
Spring CLEANING BY MACHINERY. 

A-PROPOSAL is under consideration for equipping 
the Houses of Parliament with pneumatic plant 
for the cleaning of carpets, mats, cushions and 
curtains. A trial of the apparatus in question, 
which is made by the Vacuum Cleaner Company, of 
25, Victoria Street, S.W., took place last Friday, 
and during the run Sir Michael Foster seized the 
opportunity of collecting samples of the dirt ex- 
tracted for bacteriological examination. The ap- 
paratus used consisted essentially of a small vacuum 
pump driven by an electro-motor of 3 horse-power. 
Flexible rubber tubing, reinforced against collapse, 
was used to connect the pump with the cleaning 
nozzles. Theseare merely open slots, which, when 
the apparatus is being used, are moved over the 
carpet, and on setting the pump to work air is drawn 
through the pile of the carpet or mat, carrying 
with it any dust which may have collected therein. 
With carpets in fair condition, the amount of dust 
collected by the machine is often as much as } Ib. 
per square yard. This dust is not discharged into 
the atmosphere, but is filtered out before it reaches 
thepump. The apparatus is capable of removing 
the dust, which gathers beneath the carpets, 
without it being necessary to raise the latter 
from the floor. The apparatus used on Friday’s 
tests was a portable one, but should the system 
be finally A seer by the House of Commons’ 
Committee, a permanent plant will be laid down, 
stand pipes being provided in the different lobbies 
and chambers, to which the nozzles can be coupled 
by means of a hose of but moderate length. e 
— plant has already been tried by many 
otel and theatre proprietors, and appears to have 
given in all cases excellent results. The amount of 
dirt which collects in a public building, when even 
the greatest energy is expended in keeping it clean 
by the ordinary Ssthada, is.astonishing. In the 
case of a recent trial at the Coronet Theatre, over 
3 ewt. of dust was collected by the apparatus from 
the carpets and cushions of the auditorium. The 
plant should also prove valuable in cleaning the 
cushions of railway carriages, which on many lines 
is now done in a most perfunctory manner. Trials 
of the apparatus have already beén made in this 
connection, with the result that the cushions and 

mats of two compartments yielded 4} Ib. of dust. 


JAPANESE SHIPBUILDING FOR CHINA. 


Some time ago we mentioned the fact that the 
United States Government had invited tenders for 
a number of gunboats for service in the Philippines, 
and that four Japanese shipbuilding companies had 
competed. The Uraga dockyard, being the second 
lowest tenderer, succeeded in vbtaining an order for 
five small composite gunboats, costing about 56001. 
each. Another and larger order was placed with a 
Shanghai firm of. shipbuilders, whose estimates 
were the lowest. We indicated that the fact that 
an order had been given to a Japanese yard for 
foreign gunboats was significant, not so much on 
account of the importance of that order as an indi- 
cation of the trend of events. A few years ago 
such a thing would have been impossible in Japan. 
From the latest newspapers received from Japan 
we learn that a much more significant event has 
taken place—namely, the launching, from the 
Kawasaki Dockyard, Kobe, of a vessel of 700 tons 
—the Liu Hsing—for the Chinese Customs service. 
This is the first launch of any craft in Japan built 
to the order of a foreign government, and it may 
be taken as an indication that the Japanese intend 
to become not only a shipowning, but also a ship- 
building people. The launch attracted a large 
gathering, and every point from which a view of 
the ceremony could be obtained was crowded with 

ople, of whom it is estimated there must have 

en about three thousand. _ The vessel was deco- 
rated on the bow with festoons of evergreens, flags, 
containing confetti. A large 





decade ; half of that bulk was consumed in the|number of distinguished visitors, both Japanese 


district itself. One of the separate exhibits is that 
of Petry and Hecking, of Dortmund, who show 
coal and briquette drying and mixing apparatus 
on the Hecking and the Tigler-Surmann systems, 
and drying plants for sugar works and breweries. 


(To be continued). 








Tue Paciric Coast.—The Mexican Government has 
granted concessions for the establishment of a line of 


Steamers to ply on the Pacific coast. 





|and foreign, were present, and the launching cere- 
|mony was peformed by Baron Sone, the Japanese 
Minister of Finance. As the vessel started from the 
ways, a bottle of rege say was broken against 
the side, and the Liu Hsing "ego smoothly into 
the water. Asshe did so, the bag of confetti burst, 
distributing the coloured paper over the crowd of 
enthusiastic employés of the company below. The 
invited company then adjourned to.a on marquee, 
where refreshments were served.. Baron Sone con- 
| gratulated the company on its having completed a 





foreign order, and hoped that it would pursue the 


policy of securing as many orders as’ ible, and 
doing the work well and cheaply. Ihe Chinese 
Consul and Governor Hattori also congratulated 
the company, the latter proposing banzai for the 
company, which were heartily given. 


THe Formation -or Catcrum CARBIDE. 


Like most reactions, the formation of calcium 
carbide is not likely to be as simple as the formula 
usually given would appear to indicate. . This 
formula is : Ca0+3 C=CaC,+CO. It is assumed 
that the lime melts, and that the carbon dissolves 
in the liquid lime, partly to be oxidised and partly 
to be bound by the calcium to carbide. From the 
experiments of Rothmund and others on the re- 
versibility of this reaction, to which we referred 
some weeks ago, we know that we have to study 
the temperatures which may occur in different 
layers of the mixture in the furnace.- It has also 
been known that free oxygen escapes from the 
furnace, in addition to the carbon monoxide which . 
betrays itself by the blue flames ; and further, that 
the calcium carbide obtained encloses particles of 
metallic calcium. Investigating these problems, 
G. Gin, who in conjunction with Leleux, has con- 
structed furnaces which are used at Meran and else- 
where, has now observed that oxygen is formed in the 
hottest part of the furnace, where the upper élec- 
trode dips into the fused mass, and that calcium 
vapours are produced in the cooler portions. This ob- 
servation leads to two important practical conclu- 
sions, to one of which Gin draws attention. The very 
disagreeable lime vapours escaping from the fur- 
nace have been sup to be due to the direct 
volatilisation of lime by the electric arc; but they 
may also be due—and are partly due, at any rate— 
to the calcium liberated. The free oxygen con- 
sumes the electrodes. It had been thought that 
this combustion was caused by the atmospheric air. 
But, Gin points out, the pressure in the fur- 
nace is too high to allow the outer air to rush in. 
He does not point out, however, that this being so 
the utility of the protective layer which he applies 
to his electrodes becomes problematical. The 
electrodes in question are compound, and consist 
of several core slabs of best carbon and an outer 
coating of carbon conglomerate, which is to burn 
before the air can attack the core carbon. The 
generation of the oxygen and calcium would not be 
difficult. to explain. In the hottest zone the heat 
must be sufficiently great to dissociate the carbon 
monoxide formed ; calcium carbide could arise in 
this zone by simple substitution of the oxygen of 
the CaO by carbon, under liberation of oxygen. In 
the upper layers of the mixture of lime aa carbon 
the temperature decreases rapidly, and we may 
have there other oxides of carbon than the two 
generally known, the monoxide and dioxide. The 
calcium vapours are due, as Moissan has actually 
proved, to a reaction between lime and carbide, 
according to the formula CaQ, + 2CaO = 3 Ca + 
200. These views of Gin would also explain why 
it is profitable to apply, in the furnace mixture, 
more than the theoretical quantity of lime. 








MARSRILLES.—The increase of traffic at Marseilles has 
rendered it necessary to increase the accommodation and 
appliances paaee for shipping at that port. The con- 
struction of the Pinede basin is now proceeding by virtue 
of the law of July 17, 1893. The construction of a new 
basin to be named the Madregue, is also under con- 
sideration. 





Cape AND Carro Raitway.—The section uniting Bulu- 
wayo tothe Zambesi is making The section 
comprises a great steel viaduct of BOT ft. near Victoria 
Falls. Locomotives are now running to within a short 
distance of the end of the section, and it is expected that 
next year communication will be established to a distance 
of 1747 miles from Capétown. Definitive surveys are now 
being made between Victoria Falls and Lake Tangenyine, 
A branch is in course of construction which will estab- 
lish communication at no distant date with Delagoa Bay. 





CaNnaDIAN Pacivic RaiLwAy—Two engineering depart- 
ments of the Canadian Pacific Railway—viz., An 
tion and maintenance will in future be ee into one 
under the immediate supervision of Mr. T. H. McHenry, 
the new chief engineer. The Canadian Pacific shops have 
already turned out a considerable portion of ers 
p six months since for new equipment. The works 
at Perth continue to.turn out ten cars per day ;. they have 
in hand 800 of a total of 2300 box-cars. en this order 
is completed, the Canadian Pacific will have over 25,000 
freight cars in commission. At the Farnham shops 30 of 
50 vans have been completed, and work has been com- 
menced.on 17 ex cars ordered. Of 46 first-class 





coaches ordered, 16 have been nearly completed. . 
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ELECTRICALLY-DRIVEN CENTRIFUGAL 
PUMPS IN THE HORCAJO MINES, SPAIN. 
To THe Eprtor or ENGINEERING. 

Srr,—As engineer of the electric ‘ 
in the Horcajo mines,* I have much pleasure in sup- 
plementing the data of Mr. F. Heerwagen, late engineer 
of the Compaiiia Minera y Metald : 
the results of the observations which I have made during 
the years 1900 and 1901, and the first six months of 1902. 
The figures now available give us an idea of the practical 
and economical performance of the centrifugal pumps, and 
they demon-trate that we have good reason to be satisfied 
with the operation of an installation of this kind. 

Since October 6, 1901, we have been raising the water 
from the 20th level (at 416.19 metres) by means of four 
pumps. The three upper pumps, mounted on the 8th, 
15th, and 19th levels, are each provided with four wheels, 
whilst the bottom pump contains only two wheels. The 
four pumps are all identical, except that in the last-men- 
tioned instance one or several whéels are removed, the 
space being filled by a fixed piece, such that the lifting 
power of the pump is reduced in proportion to the 
number of hn ag that a pump can be utilised to the 
desired extent by adding the respective number of wheels. 

The heights to which the several pumps have to raise 
the water are marked on the annexed es 

The maximum quantity of water so far rought up in a 
day of. 24 hours was 7398 cubic metres, or 5.138 cubic 
metres per minute. 

Making allowance for the stoppages, the average de- 
liveries have been 


Cubic Metres. 
1900 ... 3.75 
1901 ... a ae Si 3.72 
1902 (January to June) ... 3.97 


The total bulks of water delivered were 


1900 ... 1,806,975 
1901 ... Mies he 1,967,425 
1902 (six months) ... 1.049, 067 


During the first months of this year, 1902, the centri- 
fugal pumps have had to work under excessively un- 
favourable conditions. There had been in the mines a 
caving in of some quartz-bearing clay which rendered the 
water very muddy. The pumps worked perfectly in 
spite of this during the whole period the muddy water 
had to be dealt with; this period lasted fully six weeks, 
and the pumps showed no signs of particular wear. 

The stoppages of the pump service are by no means 
frequent, and are distinctly decreasing. The pumps 
were stopped— 

1900, for 525 hours 10 minutes--that is, 5.96 per cent. 

1901, for 258 hours—that is, 3.20 per cent. 

1902 (six months), 95 hours 10 minutes—that is, 2.19 
per cent. 

The cause of the stoppage was almost always simply 
cleaning the wire cage over the suction pipe at the bottom 
of the shaft. 

Our coal is of a very poor quality ; it develops only 
6500 calories, and it costs us at Horcajo 40 pesetas per 
1000 kilogrammes. 

The average consumption of coal per seins horse- 


power hour, measu as water raised, has been-— 
Kilogrammes. 
1900 ... ad 2.65 
1901 ... “As <a 2.43 
1902 (six months) ... be 2.55 


According to evaporation tests which I conducted 
recently, the kilogramme of coal produces 7.30 kilo- 
grammes of steam. 

The steam consumption per effective horse-power-hour, 
as determined by the water raised, would therefore be : 


Kilogrammes 
1900 ... 19.35 
1901 ... ine a an oe 17.74 
1902 (six months) ... = ak 18.62 


This consumption is obviously very great when we com- 
sare it with that of pumping engines of modern types. 
t should be borne in mind; however, that we work under 

special conditions at Horcajo as regards our steam 
engines. The engines had not been constructed for the 
speeds at which they have to run, and the steam consump- 
tion cannot but be high. In order to arrive at a fair esti- 
mate of the steam consumption under normal conditions, 
we should have engines which are run at the minimum 
expenditure of steam. 

Yotwithstanding this circumstance, the actual cost of 
pumping derived from the quantity of water delivered 
is not so high as one might believe. The raising of a 
cubic metre of water has cost in centimos of a peseta. 
Centimos. 

17.98 

18.89 

20.09 


1900 ... 

1901 ... me oe 

1902 (six months) ... a a! 
(100 francs = 136 pesetas) 

This price comprises all the materials, coal, oil, &c., the 
labour, and the repairs; it does not comprise amortisa- 
tion of the machinery capital. 

We have made experiments on the efficiency of the 
centrifugal pumps. When the installation included only 
three pumps, down to the nineteenth level at a depth of 
389 metres, the maximum efficiency was 75.94 per cent., 
3.800 cubic metres of water being then delivered. With 
this performance, the efficiency at the switchboard was 
68.29 per cent. 





* See ENGINEERING, page 72 ante. 
+[This diagram is peony identical with our Fig. 1, 
page 73 ante.—Ep. E.] 


| 


ica, del Horcajo, by | miners’ lamps and accidents, 


I should like to add that, in the new portion of our 
jumping plant, we make use of cables of the Allgemeine 
Blektricitats- Gesellschaft, which weigh only 8. kilo- 


| grammes per metre, and which can readily support 400 
umping plant metres of their own length. 


We have installed electric lamps in the pump chambers. 
We are thus no longer troubled by the smoke of the 
like those to which you refer 
on page 74, column 2, will not occur again with the 
electric motors. poe 
I hope that these notes will interest your readers, and I 
authorise you to publish this letter, if you deem it useful. 
I shall be very glad to send you any supplementary in- 
formation that you may wish to receive. 

Respectfully, 
Paut H. ZIKGLer. 

Engineer of the Compajia Minera y Metalirgica, 

del Horcajo, July 22, 1902. 








THE NEPTUNE BANK POWER STATION, 
NEWCASTLE. 
To tHE Eprtor or ENGINEERING. : 

Sir,—My paper on the Neptune Bank Power Station, 
reprinted in your issue of August 1, contained an impor- 
tant error which I should like to correct. As I men- 
tioned at the meeting, Table I. is correct only in the 
figures of steam consumption ; it should read as follows : 








Pounds of Water per Hour. Mean Total. 
Per Indicated Per Indicated me 
Horse-Power. Kilowatt. Horse-Power. Kilowatts. 
 Saeae 21.8 364 163 
10.03 18 594 331 
9.94 16.89 850 503 
10.42 17.09 1177 | 719 





_ Thanking you in anticipation for making this correc- 


tion, 5 , 
I am, Sir, yours very truly, 
; Ww. B. Weckspves. 


Newcastle-upon-Tyne Electric oy Company, 
Limited, Electric Power Station, Neptune- 
road, Wallsend, August 4, 1902. 








“FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES. 
To THE EprTorR OF ENGINEERING. 

Str,—One scarcely knows whether to pity or be amused 
at Mr. Merryweather’s fit of jealousy for the reputation 
of his hand pump, as shown in his letter in your last 
issue. While not admitting that the hand pump should 
take a second place as an appliance of first aid, his firm 
is not too modest in printing and circulating a circular in 
which is claimed that they are the first firm to make 
brigade chemical fire engines in this country, when they 
ought to know that this honour belongs to the late Mr. 
James Sinclair, of London and Manchester. Mr. Merry- 
weather also should know that extincteurs are less liable 
to get out of repair than hand pumps, and that an extinc- 
teur has greater extinguishing powers than a hand pump. 
An operator with a hand pump soon gets exhausted, but 
not so with the extincteur, as the operator has nothing 
to do but direct the stream on the fire. 

Yours faithfully, 
Bianp G. Srnciarr (of Sinclair and Co.). 

19, Eldon-street, E.C., August 5, 1902 








OIL ENGINES FOR MARINE WORK. 

To THE Epitor oF ENGINEERING. 
Srr,—I was much interested in the article ‘‘ The Appli- 
| cation of Oil Engines to Light Marine Work,” by Capt. 
| Longridge, published in your issue of May 23, and would 
be much obliged if he, or someone equally well qualified, 
would continue the subject, and give his experience of the 
practical working of various classes of marine oil engines 
using kerosene, . description of the a cee of — 
ing, heating of the vapouriser, ignition of the gases, supply 
of oil, silencing the exhaust, flash point of oil used, ay ; 
Are marine engines made with an explosion each stroke ? 
I re Fogg a kerosene engine of 34 brake horse-power, and 
fitted it in a 26-ft. launch. It proved quite useless. The 
lamp did not give sufficient heat to heat the vapouriser, 

uently starting was a tremendous exertion—relays 
of seeline to heave round the flywheel, with the danger of 
an occasio) k explosion ; and when running, though 
the engine was very carefully cased in, the lamp would 
constantly blown out with a strong breeze. The roar of 
the lamp was drowned in the general uproar—the vibra- 
tion of the engine and the bang of the exhaust—and the 
fact of its bemg out was first discovered by a violent 
report from the exhaust. Being a single-cylinder engine, 
with one explosion in two revolutions, the vibration was 





very bad, and though the boat was continually strength- 
ened, it could not be made strong enough to stand it. I 
| see that the manufacturer—one of the pioneers in England 
of marine oil engines—still advertises a similar engine. 
Mine is on the scrap heap, as are a// the marine oil engines 
(six in number) that have been mamertes into Shanghai, 
except one with two cylinders ry t from Germany ten 
years ago, which, though not at all satisfactory, is con- 
sidered worth ruining. Kerosene is so cheap here (5d. 

r gallon, ‘“‘Shell” Transport and Trading Company’s 
Gane and Sumatra oil), and the country so intersected 
with canals and creeks, that a reliable kerosene (petrol 
cannot be obtained) engine would be a t boon to 
internal navigation ; and although the problem is not yet 





wholly solved, if one could find out which is the best 


engine now manufactured, it would probably answer the 
purpose. : : 
I am, Sir, your obedient servant, 
. R. Hearson. 
Thé New Engineering and Shipbuilding Works, 
Shanghai, June 30, 1902. 








FIRE-BRIGADE APPLIANCES. 
To THE EprTor OF ENGINEERING. 

Srr,—I notice in Saturday’s Mail comments and ab- 
stracts from your article on the Fire Brigade. It seems 
to me that in all the discussion which has occurred in this 
matter, there is one important point which has only been 
lightly touched on, and that is the value of the size of the 
stream, and the water pressure back of it, from the engines, 
The stream (? in. and { in. I believe) used by the London 
Fire Brigade has always been considered by American 
fire engineers as ridiculously small for its purpose. I 
have by me at the moment illustration and particulars of 
one of the American standard engines, which, under 
ordinary conditions, is capable of throwing a 12-in. stream 
(from the nozzle) 329 ft., and 14 in. 334 ft. It is obvious 
to anyone who knows anything about fire-fighting that a 
stream of this dimension, and force sufficient to throw it 
that distance, is capable of simply blowing out any part 
of the fire that it may touch or come near; whereas, with 
the small weak stream as used in the Brigade in London, 
simply volumes of steam are added to the smoke to 
bewilder and smother people. I had a number of 
years’ practical experience with self-propelling as well 
as horse-drawn fire engines in the States, and have always 
considered the little ‘‘ kettles on wheels,” as used in the 
Brigade here, totally inadequate for good fire-fighting 

urposes. How often we read of country seats being 

urned out and their valuable contents destroyed simply 
for the want of a proper fire engine ; for usually these 
large country estates have sufficient water in their orna- 
mental lakes to cope with any fire which is likely to occur, 
provided they had the appliances capable of getting the 
water with sufficient force to the seat of the fire. It is 
simply a question of boiler and pump, both in the 
country as well as in the London Brigade, and not 
altogether one of ladders, jumping -nets, and other 
appliances. ; i 

This is a subject in which I have always taken great 
interest, and one which is certainly vital and growing 
more so every “y to this t city. 

ours faithfully, 
NILres-BEMENT-PoNnD ComPANy, 
W.S. Acctes, Manager, Branch Office for 
Great Britain, 
London, 8S.W., August 5, 1902. 





Be.eian Mining anp Metatturcy.—The production 
of coal in Belgium in the first half of this year was 
10,911,840 tons, as compared with 11,096,340 tons in the 
corresponding period of 1901. The total of 10,911,840 
tons, representing the output of the first half of this year, 
was made up as follows: Couchant de Mons, 2,120,360 
tons ; Centre, 1,703,000 tons ; Charleroi district, 3,746,740 
tons; Liége and Géraing districts, 2,484,220 tons; Plateaux 
de Herve, 497,550 tons; and Namur and Luxembourg, 
359,970 tons. The stocks of coal existing in Belgium at 
the close of June were estimated at 716,040 tons, as com- 
pared with 1,088,090 tons at the close of June, 1901. The 
production of casting pig in Belgium in the first half of 
this year was 45,590 tons; of pig for refining, 138,220 
tons; and of pig for steel, 325,980 tons; making an 
aggregate of 509,790 tons. The production in the 
corresponding period of 1901 was: Casting pig, 39,340 
tons; pig for refining, 79,195 tons; and pig for steel, 
258,535 tons; making an aggregate of 377,070 tons. 
The output of finished iron in Belgium in the first 
half of this year was 185,410 tons, as compared with 
181,395 tons. The. production of cast steel was 353,445 
tons, as compared with 251,270 tons; and of finished 
steel 358,170 tons, as compared with 240,595 tons. 





MetroporiTaN Rar~way_ Competition. — There are 
indications that, in spite of the competition of the ‘‘'Two- 

mny Tube,” the Metropolitan and the Metropolitan 

istrict Railways are recovering some of the passenger 
business which they lost on the opening of the ‘‘ Tube, 
July 30, 1900. The passenger movement over the Central 
a during the last four half-years has been as 
‘ollows : 


Half-Year. Passengers Carried. 
December 31, 1900 14,916,922 
June 30, 1901 ... 20,385,739 
December 30,1901 ... —... ... 20,802,650 
June 30, 1902 a 22,879,334 


The passengers carried by the Metropolitan in 1900 
numbered 93,333,025; in 1901, 87,821,904; and in the 
first half of 1902, 44,213,121 (or at the rate of 88,213,242 

rannum). Similarly, the Metropolitan District carried 

,475,254 passengers in 1900, 38,119,086 in 1901, and 
20,551,201 in the first half of 1902, or at the rate of 
41,102,402 per annum. The passenger movement of the 
Metropolitan and the Metropolitan District combined has 
thus been proceeding this year at the rate of 129,315,644 
per annum, as compared with 125,940,990 in 1901. The 
recovery observable this year is explained partly by reduc- 
tions which have been made by the Metropolitan and the 
Metropolitan District in some of their fares ; and partly 
by the opening, on June 2, 1902, of the Whitechapel and 
Bow line, which connects the Metropolitan District with 
the London, Tilbury, and Southend, and over which a 
large traffic is now passing by a through service of trains 
to Kast Ham. The Metropolitan District expects also to 
profit shortly from the opening of a line between Ealing 





and Harrow, 
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MISCELLANEA. 


Tue German Admiralty has ordered torpedo-boat 
destroyers of 350 tons, engines 6000 horse-power, and 
speed 28 knots. 


During her | com og from Kronstadt to Kiel, the Italian 
cruiser Carlo Alberto carried out some important experi- 
ments in wireless tel phy, under the personal direction 
of Signor Marconi. Signals were exchanged with stations 
2000 kilometres distant—1000 kilometres by sea and 1000 
kilometres by land. 


In a recent issue we referred to the British and Colonial 
Industrial Exhibition to be held at Capetown towards 
the close of next year. We are glad to learn that this 
undertaking is receiving a large measure of support, and 
that a considerable amount of space has been already 
applied for. The Exhibition ought to serve an extremely 
useful ‘purpose, and help to sustain our trade interests 
throughout South Africa. 


The Great Northern Railway rama following the 
practice recently adopted by various railways, are about 
to introduce wagons of a much greater carrying capacity 
than the present standard truck. They are said to have 
placed an order for a number of steel bogie wagons, each 
with a carrying capacity of 30 tons. The wagons will, it 
is stated, be utilised in the London coal traffic from the 
West Riding and Nottingham collieries. 

The traffic receipts for the week ending July 27 on 
33 of the principal lines of the United oom, Hi amounted 
to 2,068,366/., which was earned on 20,251} miles. For 
the corresponding week in 1901 the receipts of the same 
lines amounted to 2,025,809/., with 20,153} miles open. 
There was thus an increase of 42,557/. in the receipts, and 
an increase of 98 in the mileage. The aggregate receipts 
for four weeks to date amounted on the same 33 lines to 
8,028,808/., in comparison with 7,921,728/. in the corre- 
sponding period of last year—increase, 107,080/. 

The value of the mineral products of New South Wales 
last year amounted to 6,006,635/., being a decrease o 
564,183. on the total of the mags 3 year. An increase 
of 617,341/. was contribu by coal, shale, opal, lime, 
iron, and bismuth. The decreases amounted to 1,181,524/., 
silver, lead, and zinc showing a shortage of 828,429/., 
owing to uced market values; while gold decreased 
273,2391., and copper 14,7347. The fall in values has 
stimulated the exercise of economy in the working. It is 
officially declared that never previously have the mines 
been in a better position as regards large outputs. 


M. Sorel, who has prepared a careful report on the 
recent trials of alcohol motors at Paris, finds that acetic 
acid is almost invariably present in the exhaust gases, 
from which it follows that complete combustion of the 
working agent is seldom effected. Light high-speed 
motors appear to be the worst offenders in this regard ; 
but even with larger motors, an air supply of 50 per cent. 
in excess of that theoretically required is necessary for 
the attainment of complete combustion. M. Sorel intends 
to investigate the matter still further, and it would 
interesting to note the effect of different degrees of com- 
Eression in the efficiency of the combustion. 


The Kronstadtski Viestnik states that the ceremony of 
the zakladka of the new Russian cruiser Orleg took place 
on July 19, at the New Admiralty Yards, St. Petersburg. 
The Czar first put a silver tablet in position, and after- 
wards hammered in the first rivet of the steel plate which 
covered it. The Orleg was begun on November 21 last 
cag and up to the present time about 1100 tons of steel 

en used in her construction. Her length will be 
433 ft. 10 in. ; beam, 54 ft. 54 in. ; draught, 20 ft. 7} in. ; 
displacement, 66754 tons. Later, the Czar was present at 
the launch of the new Russian battleship Orel, at Galerny 
Island. She was begun on June 2, 1900, and up to the 
present time 56.3 per cent. of the work on her has been 
completed. Her length will be 398 ft. 1 in ; beam, 76 ft. ; 
draught, 26 ft.; displacement when fully equipped, 
13,516 tons ; engines, 15,800 horse-power, supplied ~ 20 
Belleville boilers; speed, 18 knots. She will carry 62 
guns, consisting of 12-in., 6-in., 2.95-in., 1.85-in., 1.45-in., 
and 24 in. (landing) guns, and also four torpedo tubes, two 
above water and two submerged. The steel used in her 
construction was made at the Putilovski Steel Works, and 
the armour of Krupp steel at the Admiralty, Izhorski, 
and other works. 


The Railway and Canal Commissioners, consisting of 
Mr. Justice Wright, Viscount Cobham, and Sir F. Peel, 
have just confirmed a series of regulations framed for the 
safety of railway workers. The regulations were drafted by 
the Board of Trade under the Prevention of Accident Act, 
1900. Mr. Cripps, K.C., appeared on behalf of the railway 
Dy egg the Attorne ‘Genoenl on behalf of the Board 
of Trade, and Mr. Rebeon, K.C., Mr. Artemus Jones, 
and Mr, E. Browne on behalf of Mr. Bell, M.P., as repre- 
senting the railway workers of the United Kingdom. 

Propping” and “‘tow-roping”—that is, moving vehicles 

Y means of poles and ropes—are to be prohibited. 
All point-rods and signal wires which are a source 
of danger to shunters must be covered and guarded, 
and ground levers so placed as to leave the shunters 
usmg them clear of adjacent lines. For the protec- 
tion of drivers and stokers all tool-boxes must be within 
their easy reach whilst the engine is in motion, and water- 
gauges provided on engines and tenders to indicate the 
amount of water in the tanks. Another rule requires 
all brakesmen travelling beyond station limits to be pro- 
vided with brake vans. According to rule 10, railway 
companies must provide specific persons and apparatus to 
warn permanent-way men on the line of any engines or 
— pene them. A rule suggesting that every 

tuck should be provided with brake levers on both sides, 
80 that the brake can be applied or released from either 


side, was referred back to the Board of Trade in view of 
the objections of the railway companies. 


Up till the present transmission of power over long dis- 
tances has usually been effected with alternating currents, 
but continuous currents have been adopted in the case of 
the 35-mile line between St. Maurice and Lausanne. The 

tential used is 23,000 volts.. The work has been done 

y the Compagnie de I’Industrie Electrique de Genve, 
whose scheme was selected out of a number presented 
by several of the principal electrical engineering firms in 
Switzerland. The power ommeatiines is 5000 horse- 
power, and the’cost has been 292,000/., whilst a corre- 
sponding three-phase plant would have cost 321,000/. A 
remarkable feature of the plant is that the ultimate dis- 
tribution of the energy transmitted to the consumers is 
effected with polyphase currents. The dynamos at the 
generating station are connected to turbines driven b: 

water impounded by a dam across the Rhone. The fall 
available is about 100 ft., and the water supply averages 
about 3900 cubic feet per second the year round. As at 
= arranged there are five turbines, each of 1000 

orse-power. of these turbines is connected 
to two dynamos, making ten dynamos in all. These 
dynamos are coupled in series, so that whilst the 
line potential is 23,000 volts, the difference of potential 
across the terminals of any single machine is but 2300 
volts. The plant is designed to yield a constant current 
of 150 amperes. Any fluctuations in the demand on the 
line is provided for by varying the potential of trans- 
mission. To prevent the whole plant being laid idle 
should a single machine fail, arrangements are made by 
which any one of the dynamos may be cut out of the 
circuit. without affecting the others. The motors at the 
Lausanne end of the line are arranged quite similarly to 
the dynamos just descri The transmission line con- 
sists of two copper cables, having a total section of 
150 square millimetres. One of these cables serves as the 
return wire. They are carried on porcelain insulators 
fixed to wooden posts. The total loss of energy in the 


¢ | line is 10 per cent. 


Last week all previous records of travelling between 
Birmingham and Euston were completely broken. On 
the first of last month the London and North-Western 
Railway reduced their best transit time between London 
and Birmingham each way to 2 hours 5 minutes. This 
was found so easily practicable in regular daily work 
with considerable loads that it was decided to intro- 
duce a further acceleration by 5 minutes on the first of the 
current month by a new up train, leaving Birmingham at 
5p.m. This 2 hours’ journey time between London and 
Birmingham has been a cherished hope of the London and 
North-Western Railway for half-a-century. This, how- 
ever, never came about, and the first realisation of the 
hope in definite practice occurred last week, when the 
inaugural train of the new series started from the New- 
street Station, Birmingham, at 5 p.m. Mr. Turnbull, 
—— of the line, and several other leading 
officials of the company, were on the platform to see it 
depart on its journey. The train consisted of five of 
the company’s large bogie carri drawn’ by the 
most newly -designed and latest - built of Mr. F. 
W. Webb’s fine four-cylinder compound engines, ‘‘ No. 
1960, Frances Stevenson.” Although virtually no 
previous notice had been given of this new train, 
it was well filled with passengers. e@ run up to 
Euston was performed with complete success, er | 
accomplished in almost exactly 1 hour 55 minutes, an 
Euston Station was reached 5 minutes in advance of the 
scheduled time. A much earlier arrival would have been 
easily possible had this been deemed desirable, as the 
engine ran quite at its ease from first to last, and no ex- 
ceptional speeds were attained at any point of the 
journey, while there was a very slow and cautious ap- 
proach to the Euston terminus, speed being eased down 
throughout the last five miles in from Willesden. Efforts 
had been made to keep the line clear for the new express, 
but, owing to the beginning of Bank Holiday traffic, the 
train unavoidably experienced slight signal checks at 
three different points. The run will be repeated daily 
during the current month and until further notice. 








CANADIAN NorTHERN RaiLway.—The completion of the 
Canadian Northern Railway through the Rainy River 
Valley has caused sucha rush of immigrants that the 
Canadian Government has thrown open for settlers all the 
remaining townships in that district. 





American Naturat Gas.—Some excitement has been 
occasioned at Tulsa (Indian territory) by a discovery of 
natural gas made by a party of Missouri, Kansas, and 
Texas railway surveyors, near the city. The ground has 
been lifted several inches, and in some places there are 
large cracks along the hillsides, while from the tops the 
gas escapes with a hiss and a roar. 





THE Upper LAKES AND QuEBEC.—The Great Lakes and 
St. Lawrence Transportation Company have closed a con- 
tract with the American Shipbuilding Company, of So 
for the construction of ten steel steamers to navigate be- 
tween the Upper Lakes and Quebec in connection with 
the company’s docks and general plant at Quebec. The 
ten ships are to be built and ready for service by 


THE LAW OF MASTER AND SERVANT. 


Richardson v. Young.--This case, which involved a 
claim under the Workmen’s Compensation Act, contained 
a point which, so far as we are aware, has not yet been 
considered in any repo' case. It came before His 
Honour Judge Greenhow, at the Leeds County Court, on 
July 21. The accident took place outside Kirkgate 
Station on March 4, whilst applicant was employed re - 
ing some rails for Mr. Young, who was working for the 
Lancashire and Yorkshire Railway Company. On that’ 
particular day, work had proceeded from early morning 
until shortly after the usual hour for nen y off for 
dinner. That hour had been protracted beyond the usual 
time, owing to the putty in an oe set of metals, 
which it was necessary to finish in order to allow the trains 
to shunt in and out of ‘the sidings. The work was con- 
tinued for a quarter of an hour or twenty minutes beyond 
the usual time. The work was being done under the 
supervision of a foreman or ganger, and a flagman was 
provided whose duty it was to warn the men of approach- 
ing trains. At the time the accident happened, the flag- 
man had been sent by the foreman in charge of the wor 
to a signal cabin 100 yards away, for the purpose of telling 
the pointsman the road was open for trains. When the 
work was finished, the ganger gave the usual notice 
to knock off for dinner, when the men made across the 
metals to # hut on the other side, which was used for the 
purpose of the men having their meals. Sreenk in 
crossing, was knocked down by an approaching goods 
train, coming trucks first and with no guard’s van, and 
his thigh was broken in several places. There were two 
facts which had been put inin the defence: (1) That ‘the 
accident did not occur during the course of the employ- 
ment, and (2) that it arose from the wilful misconduct of 
applicant himself. 

t was submitted in defence that applicant could not 
recover, because it was essential to success in his case that 
he must bring himself within sub-section 1 of the Act, and 
show that the accident was one which arose out of and in 
the course of his employment. With regard to these 
words, ‘‘out of and in the course of his employment,” 
they were conjunctive and not disjunctive, and be- 
fore the applicant could recover, he must show that 
the accident arose ‘‘out of and in the course of 
his employment.” It was submitted that he had done 
neither. he accident did not arise out of his employ- 
ment, for the reason that it did not occur during the 
period of his employment. He came in a train 20 miles 
to his work, but was not paid for the time spent in the 
train. It was a fact that the men travelled free, as did 
anybody who did any work for the Lancashire and York- 
shire Company. When he started his work, his pay begun, 
and he was paid by the hour. When his work ceased, his 

y ceased. It was perfectly immaterial that the acci- 

ent happened when he was p’ ing to or coming 
away from his work. 

His Honour : Then it rather seems as if his employment 
continues until he js paid off. There are some cases which 
say that employment begins before the man actually gets 
to the place. 

Mr. Andrews: But using the term “‘employment” in a 
general sense, a man is only employed when he is actually 
at work. Take the case of a man under the Factory 
Act, who is going to his work—say in Leeds, at Roundhay. 
Coming from Roundhay to Hunslet to get to his sak; 
he is still, according to your Honour, in the employment 
of his employer. 

His Honour: But if an electric tram runs over him, 
that is not in the course of his employment. His em- 
— continues, but the accident does not arise out 
of it. 

Mr. Andrews: The employment ceases when the men 
leave off, and begins again when they get back from their 
dinner. The employer is liable for nothing that happens 
to his men during the dinner-hour. 

His Honour: Does the employment cease when the 
foreman calls for dinner? I cannot help thinking these 
men are employed by the day, if not by the week. - 

On the part of the plaintift it was urged that the acci- 
dent arose out of the employment, because for the pur- 
pose of the employment it was necessary for the man to 
get to and from his work over the property under the 
control of the respondent. There should be a reasonable 
time for a man to get to and from the work upon which 
he was engaged. e man had not been dismissed, and 
his employment continued until the conclusion of his day’s 
work or employment. 

His Honour: It has been pointed out what is the dif- 
ference between employment and work, and that injury 
may very well arise under employment though not out of 
the work. In this case I think the contract of employ- 
ment with Richardson had undoubtedly begun in the 
morning, and I do not think it was broken merely by 
the occurrence of the dinner-hour, and renewed again 
after dintier. I think the employment continues until 
there is a dismissal. No doubt the dismissal could be 
given at any time ; but I think, where the wages are paid 
at the end of the week, the employment continues until the 
end of the week, unless there is a dismissal before then. 





As Richardson was injured on the very scene of the work, 
his injuries arise out of the employment, but not, perhaps, 


| out of his work. I am of opinion that there is no case 


made out of serious and wilful misconduct, and therefore 
I think the applicant is entitled to an award, and I make 


May, | 
1903, and they are to cost 2,000,000 dols. They are to be | one in his favour of 11s. per week during his incapacity. 


of uniform size, and as large ships as can be lock 

through the Welland and other Canadian canals. They 
will be 257 ft. in length by 43 ft. beam and 46 ft. 
They are to be of steel throughout, and bee J 
equipped with triple-expansion engines, Scotc’ 

and all modern appliances. They will be used chiefly for 
carrying ca: to Quebec to transfer to Atlantic steamers, 





rgoes 
and they are to be the nucleus of a larger fleet. 





Co 
for both 
; Canada Railways. 


| Costs on the B scale. 


depth. | 
wir be | 
boilers, | 





Nova Scortan Car Axies.—The Nova Scotia Steel 
pany has some lange orders in hand for steel car axles 
the Canadian Pacific and the Grand Trnnk of 
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A NEW HIGH-SPEED TOOL STEEL. 


Tue remarkable investigations by which Messrs. 
Taylor and White revolutionised many of the old- 
established notions on the proper treatment of tool 
steel have led to the production of many different 
varieties of ‘ Mehopiel: ” tool steel by both Sheffield 
and Continental makers, and with almost all of. these | 
results have been attained which but three or four 
yeats back would by practical engineers have been 
regarded as chimerical. Amongst others we have 
lately received some particulars as to the Air Novo 


steel, recently introduced by Messrs. Jonas and Col- |. 


ver, Limited, of the Continental Steel Works, Shef- 
field. This steel is one which may be forged with 
safety at a much higher temperature than ordinary 
steels, and, if thoroughly heated, works easily under 
the hammer. It is hardened by being heated to a full 
lemon colour, and then cooled either by an air-blast or 
in very hot water. When annealed the steel can be 
filed or machined to shape, and it is not liable to warp 
or crack in hardening. As to the results attained, 
the makers inform us that a hard cast-steel pump 
plunger 10 in. in diameter was cut at the rate of 
80 ft. per minute, the cut being § in. deep, and the 
feed ,*; in. per revolution. The cut lasted 40 minutes, 
and at the end the tool was found in perfect condi- 
tion. In another case a locomotive axle was cut at 
such a rate that the chips came off a deep purple 
colour, whilst the cutting edge of the coal became 
red-hot. In another test an 18-ft. flywheel, weighing 
40 tons, was turned at a speed of 28 ft. per minute, 
the depth of cut averaging ,*, in., and the feed ,', in. 


& 
138 





per revolution. The tool ran at the speed named for 
five hours continuously, and on completing the job | 
was found to be in perfect condition. The makers 
state that whilst the presence of sand in the skins of 
castings makes it impossible to lay down rules univer- 
sally Rea the following cutting speeds may 
— y be relied on in turning different materials : 

ard cast iron, 124 ft. to 15 ft. per minute ; ordinary 
cast iron, 50 ft. to 80 ft. per minute; steel tyres, 
25 ft. to 30 ft. per minute; steel castings, 30 ft. to 
60 ft. per minute. 











PERSONAL. —Messrs. Lucas and Davies, model makers 
for inventors and patentees, have removed from 67, Far- 
ringdon-road, E.C., to larger premises at 9, Wickham- 
street, Lambeth, S.E. 





Tue Microscopic Errect or STRESS ON PLATINUM: | 
Erratum.—In the subtitles to the three engravings on | 
page 127 of our issue of June 25, illustrating Mr. Thomas | 
Andrews’ paper on this subject, the amount of compres- | 
sion of the metal is, by a typographical error, given as | 


80 per cent. It should in each case be 10 per cent. 
| 





THe Wear.—The trade returns of the River Wear 
Commission for June showed that the total revenue of 
the port for that month was 11,172/., or 1432. less than in 
the corresponding month of 1901. Under the head of 
port dues, it is shown that 450 vessels of 206,499 tons 

id dues amounting to 2255/., against 457 vessels of 

1,795 tons and 2476/. in June, 1901. The 338,844 tons 
of coal shipped paid dues amounting to 2168/., a decrease 
of 25,954 tons and 162/. in the corresponding month. 
The dues on goods rose from 4401. to 539/., but the total 
port dues showed a falling off of 285/. 


MANCHESTER Suip Canau.—The half-yearly report of 
the directors of the Manchester Ship Canal Company 
states that the expenditure on capital account during the 
last six months amounted to 22,458. Ship-canal re- 
venue properly so-called amounted to 166,603/., and ex- 
—- to 106,132/., leaving a credit balance of 60,4711. 

he profits af the Bridgewater department were 12,3311. 
The total profit on the half-year’s working was accordingly 
73,876. The directors were able to pay interest upon the 
first and second mortgage debentures, amounting to 
44,742/.; interest on mortgage of surplus lands amounting 
to 10002.; and the rent of new transit sheds, amounting to 
3179. The balance remaining has been paid to the 
Manchester City Council, on account of interest due on 
debentures which it holds. As compared with the corre- 


of 20,0952. There was an increase of 194,779 tons in sea- | +; ‘ : : 
borne merchandise traffic. The directors are in negotia- Tin platen are om tin oF EC. olen per ton, 


tion for the provision of 500,000/. by an independent com- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


’ 


JUNE. J ULY. 




















JULY. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal 
sponding period of the previous year the receipts in con- | line represents Is. in the case of tin plates, hematite, Scotch, and Cleveland iron, and Il. in 4 
nection with the ship canal department show an increase | other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 


Heavy steel rails are to Middlesbrough quotations. 





pany for the construction on a gg? of the racecourse 
site of a nome dock and transit sheds, to be leased tu the 
Ship Canal Company for 9) years at a fixed percentage on 


the amount expended. Weston-su 





ImPoRTANT DECISION IN A TrRaAcTION EnGine Case.— 
At the Warwick County Police Court on Saturday last, 


from the deputy clerk of the Warwick County Council, 








r-Mare, for the defendants. It appeared in 
evidence that Messrs. Lalonde Brothers and 

id the repuisite fees for travelling upon three days in the 
arwick, but that these fees had 
the 2nd inst., a summons came on for hearing before Mr. | cated by the deputy clerk to July 10, 11, and 12, in oppo- 
Lloyd (chairman) and Captain Starkey, issued by | sition to Messrs. 
Superintendent Raymond Hall, acting on instructions | to 


Brothers and Parham’s request 
ive them a more extended choice of dates.’ Messrs. 
onde Brothers and Parham had, in fact, subsequently 
against Messrs. Lalonde Brothers and Parham, of Bristol | requested the clerk to the County Council to a 
and Weston-super-Mare, for having travelled in the | fees in question to July 20, 21, and 22, but t 
County of Warwick on July 22 last with a traction engine | refused to allow them to do so, requiring them to pay 
without having paid the fee for a daily permit as re-| further fees for those dates, although they had_ not 
quired by the motive Act, 1898. Mr. Field, of Lea-| travelled on the 10th, 11th, and 12th. The defendants 
mington, deputy clerk to the Warwick County Council, | refused to pay any additional fees, and announced thei 
appeared for the presecution, and Mr. A. Rogers Ford, of | tention of travelling on the days to which they had asked 








that their money should be applied. They travelled 
accordingly, and a summons was issued to test the legality 
of the attitude taken by them. After a lengthy argument 
the Bench decided that the defendants, having paid for 
three days, and travelled on three mp only, were en- 
titled to have their money applied to the days on which 
they had travelled, and that the deputy-clerk was not at 
liberty to apply their money to dates selected by him. 
They, therefore, dismissed the summons, awarding costs to 
the defendants. The bench also refused an application by 
the deputy-clerk to state a case. In arguing the case Mr. 
Ford stated that the course taken by the deputy-clerk was 
the reverse to that adopted by the councils of upwards of 
thirty other counties and county boroughs through which 
Messrs. Lalonde Brothers and Parham’s engines travel. 
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INDUSTRIAL NOTES. 


Tue anticipations of a great boom in South African 
trade seem likely to be clouded by the labour question, 
not in this country so much as at the Cape, in the 
Transvaal, the Orange River Colony, Rhodesia, and 
elsewhere. British workmen on the spot, and those 
who temporarily removed from the scene of war, a r 
to regard the whole industrial system in South Africa 
as one to be manipulated on their own behalf. Hence 
every attempt to induce men of various industries to 
migrate thither is met by cautions from trade union 
officials and members not to accept service because of 
disputes, pending disputes, or possible disputes in 
the near future as to wages, hours, and condi- 
tionsof employment. Those a there are anxious 
to make easy terms for themselves upon the re- 
starting of works long delayed, repairs of damages 
caused by the war, and the inauguration of new en- 
terprises in the newly-acquired territory. Quite as 
naturally, employers on the spot and those willing to 
risk capital in developing the resources of South 
Africa desire to have an adequate supply of labour 
on reasonable terms. Some, no doubt, desire cheap 
labour—home or foreign, white or black—so long as 
it will suffice for the purposes desired. And here, it 
would appear, difficulties have already arisen, and 
greater difficulties seem to loom in the near future in 
connection with the determination to make South 
Africa a white man’s land; for, however much this is 
desirable from the political standpoint, it may give 
labour such an advantage as might result in handi- 
capping industrial enterprise. 





The London Trades Council are making great pre- 
parations for the forthcoming Trades Union Congress 
to be held in London during the first week in Sep- 
tember. This will be the third congress held in the 
Metropolis since the first gathering in Manchester 
in 1868. The second was held in Birmingham in 
1869 ; the third in London in 1871. The year 1870 
was passed over, no important questions being before 
the House of Commons in that year. The whole 
aspect of the labour question has changed since that 
third Congress. In that year the Trade Union Act 
was passed, and with it the much-denounced Criminal 
Law Amendment Act—repealed in 1875, when the 
Labour Laws were passed by Sir Richard, now 
Lord, Cross, the Home Secretary of the Conservative 
Government of 1874 to 1880. With the passing of 
those Acts the old feuds between capital and labour 
became less acrimonious, and for many years there- 
after there was a growing friendliness in the relation- 
ships existing between employers and employed. 
Methods of conciliation were resorted to, such as slid- 
ing scales or arbitration, and mutual conferences be- 
tween parties at variance. During the last twelve 
years those friendly relations have been strained in 
some cases, but the general trend has been towards 
peaceful methods. In the approaching congress recent 
decisions in the Law Courts will occupy the atten- 
tion of the delegates, and doubtless measures will be 
formulated for amending the laws in relation to col- 
lective labour—that is, labour in combination, as repre- 
sented by trade unions. It is scarcely probable that 
any delegate to the London Congress of 1871 will be 
present at the Congress of 1902. Most of them have 
passed away. Those who are left have dropped out 
of the trade union movement. Four of these old re- 
— still live in London, but they are no 
onger eligible to attend as delegates. Of the middle 
class public men then to the front as supporters of the 
labour policy, nearly all have departed—only two or 
three remain. 





Many people seem to regard New Zealand as the 
New Utopia of labour. Certainly labour is to the 
front in that colony. The Labour leaders in the New 
Zealand Parliament are able to influence legislation, 
and, moreover, have been able to increase their own 
salaries as paid representatives. The labour legisla- 
tion carried appears to have their whole-hearted sup- 
=. and Mr. Seddon, the Premier, seems to have 

en able to persnade many in this country, as well as 
the Parliament of New South Wales, that such 
measures will be the salvation of labour—that they 
will settle for all time the difficulties that arise 
between employers and employed. It is really too 
early as yet to predicate what the final results will be. 
The American Federation of Labour condemns the New 
Zealand Labour Laws, and it has instituted another 
method. New Zealand laws are compulsory ; those in 
the States are voluntary. Experience alone can deter- 
mine which is best. It may be that one mode is better 
suited to a particular country than to another, 
owing to the divergent conditions. Both contem- 
plate the same results—the ful solution of labour 
problems. In this respect both deserve commenda- 
pis. in so far as they may bring about the intended 
: ject in view. It is possible to experiment in New 
es or even New South Wales, as regards 
tee legislation, in a way which would be risky in 

reat Britain. To us it will be an object-lesson, 


| worthy of imitation or otherwise, according to its 
success. But, after all, New Zealand is but a small 
community as yet ; its population is not much larger than 
that of Leicester ; its interests are even less diversified. 
Moreover, it would seem that the protection of native 
industry is the key-note of its policy. The test of 
success, therefore, will be not merely how it works in 
that colony, but its adaptability to the ‘old country,” 
where Protection has tom well-nigh abandoned. A 
year or two of further experience may help us to 
estimate the value of these new experiments. 


The revolt of the peasants in Northern and North- 
Eastern Europe seems to be spreading, in spite of all 
efforts at repression. In various parts of Russia there 
have been serious disturbances; the mansions and 
estates of nobles and land-owners have been attacked, 
much property has been destroyed, and many lives 
have been lost. Numerous arrests have been reported, 
but the result of the trials has not been notined, if, 
indeed, trials in a court of justice have been held. We 
know so little of Russian methods, except such de- 
scriptions as appear in novels or in the writings and 
manifestoes of political and social innovators, and in the 
speeches and writings of exiles to Siberia who have 
escaped to tell the story of their wrongs and suffer- 
ings. It now appears that the revolt of the peasants 
in Eastern Galicia has been scarcely less violent 
than in the Russian provinces before referred to. The 
methods appear to have been the same: A strike of 
labourers; attacks upon the foreign labourers im- 
ported ; the country houses of the landowners be- 
sieged; the mansions and contents injured; and the 
crops in the fields destroyed ; then conflicts with the 
military, many being injured and killed, and arrests 
of the ringleaders, or those supposed tobe such. The 
issue of a manifesto, signed by several deputies, in 
favour of the peasants, shows that there is some foun- 
dation for the alleged wrongs complained of by the 
strikers, the latter being urged to persevere in their 
demands and struggle for better conditions. How far 
the political element enters into those labour conflicts 
it is impossible to say. It is never easy to get at the 
facts of the case. The reports often come through 
tainted sources of information, and only at intervals. 
The one fact remains—the’ revolt of the peasants is 
widespread. They are reckless by reason of privation 
and hunger, and in their pet far even destroy the 
crops by which they ought to be fed. 





The condition of the cotton industries in Lancashire 
continues to be a cause of anxiety, though it would 
appear that some slight improvement has been experi- 
enced. The proposal to work short time is not uni- 
versally popular, but the Employers’ Federation still 
deem it expedient. The requisite proportion, however, 
has not responded to the appeal to work short time. 
The dearness and comparative scarcity of the raw 
material is one of the reasons for desiring the adoption 
of such a policy, and then the selling price of the 
manufactured article leaves a very small margin for 
profits. Thelimitation of production would, it is con- 
tended, ease those adverse conditions. But some of the 
employers appear to be averse to such a policy. ‘‘ Hope 
springs eternal in the human breast,” and it finds a 
lodging place in the breasts of Lancashire mill-owners. 
The present year has not been a good one for the tex- 
tile industries. Various causes have militated against 
them. The weather, the abandonment of the Corona- 
tion festivities at the date proposed, and then the 
uncertainty which followed, have all conspired to 
lessen the demand for articles more or less dependent 
upon the cotton trades of Lancashire. There are diffi- 
culties also as to the supply of raw cotton. Lanca- 
shire is anxious. At one time, not so very long ago, 
we had almost a monopoly of the cotton industry. 
Now America, India, and other countries require in- 
creasing weight of the raw material, for we are not the 
only manufacturers. Not only do those countries 
which manufacture cotton goods supply their own 
markets, but some are able to export. Our markets 
are threatened. Any depression in the cotton trades 
affects, moreover, many other industries, such as the 
manufacture of machinery; and in this respect it is 
said that America is going ahead in textile machinery, 
as in some other branches. We have to face increasing 
competition, with decreasing advantages. 





Some very important regulations for the safety of 
railway servants were confirmed at a special meeting 
of the Railway and Canal Commissioners held last 
week. ey a was offered to several of them 
by counsel representing the railway companies, but 
was resisted by the Attorney - General, represent- 
ing the Board of Trade, and by counsel representing 
the Amalgamated Society of Railway Servants. Out 
of the ten rules submitted, all were confirmed except 
Rule 1, which was referred back to the Board of 
Trade, in view of the objections raised by the “apron 2 
companies. This rule provided that every truc 
should have brake levers on both sides, so that the 
brake could be applied on either side. Those regula- 


men employed. The object is to insure, as far as 
practicable, the safety of the men employed. 





The ition of the iron and steel trades in the 
Wolverhampton district continues generally about 
the same. Quotations for the better classes of iron 
have been firm, but the orders booked are for limited 
quantities. Makers of best bars rt a steady 
accession of new business, sufficient Poy, the mills 
running full time ; the demand for second qualities of 
unmarked iron is, however, fitful, and prices have 
been irregular. It is reported that makers have to 
grant concessions off the minimum rates to secure 
orders. Business in galvanised iron and common 
black sheets is reported to be unusually quiet for the 
time of year. In the steel trade some heavy orders 
have been booked for steel plates and sheets, and billets 
have been in good request. No changes of importance 
are reported in the condition of the engineering trades 
and allied industries. For the most part all engaged in 
structural work are well employed, as also are those 
connected with locomotive mt other railway work, and 
in boiler and tank making. In the hardware industries 
there are variations ; but, on the whole, they continue 
to be well-employed. There is an agitation on the 
part of the operatives for the abolition of women 
workers in the chain-making branches. 





In the Birmingham district the iron market was 
declared dull, with small attendance; but there was 
no actual slackness in any department, and prices 
generally were firm. The demand for marked bars 
was quiet; but quotations were maintained. Steel 
was also in g request. Railway carriage and 
wagon builders are very busy and taking a good deal 
of iron and steel for those purposes. The engineering 
and allied trades continue about the same, and also 
the other iron, steel, and metal-using industries, Very 
little positive slackness is felt; but some are more 
quiet than others. 





The position of the engineering and allied trades in 
the Lancashire districts remains without material 
change. There is always a tendency to slacken off at 
this period of the year, for Lancashire people are 
keen upon holidays, whether trade be good or bad. 
With the exception of the textile-machine-making 
branch of the engineering industries, and some slack- 
ness in the cotton trade, employment has been fairly 
good for some considerable time, in most branches of 
industry. Locomotive builders and electrical engi- 
neers continue busy, with work ahead for some time 
to come. Boilermakers also are busy ; with machine 
toolmakers there has been improvement, and _ those 
engaged on structural work have been generally well 
employed. Other branches connected with engineer- 
ing vary somewhat, but there is no indication of serious 
depression. In the iron and steel trades there has 
been a lack of animation, but finished-iron makers stand 
firm to their quotations. The demand for steel has 
continued good. 





At the annual meeting of the Cotton Employers’ 
Federation, the chairman paid a high tribute to the 
late Mr. James Mawdsley, the men’s representative 
in all matters affecting labour. Mr. Mawdsley was 
no mealy - mouthed representative, but was fair 
minded, and had the pluck to resist unfair demands 
on the part of his own people. It is an evidence of 
progress when a large body of employers pay high 
compliments to men whose duty it is to advocate and 

ush the cause of labour, even to the employers’ 
Siasdventeind for the time being at least. Such 
public expressions have not been few of late. Many 
examples could be cited of generous tributes nee by 
—" to labour leaders with whom they had to 

eal. 








_Srezt Rarts at Cxicaco.—Sales of steel rails to the 
extent of about 80,000 tons have been reported at Chicago 
for delivery next year. An international transaction in- 
volving 120,000 tons of steel rails has also been carried 
through. The rails are to be delivered for a Mexican line 
which is backed by Americans. The contract went to an 
English firm. 





CATALOGUES.—We have received from Mr. W. H. New- 
man, A.M.I. Mech. E., a copy of a pamphlet in which is 
described the variable-speed gear patented by him a year or 
so ago. In this gear the variation of s is effected by 
means of an eccentric of variable throw which operates a 
silent ratchet mechanism. With an arrangement of this 
kind it is easy to see that a continuous variation of 
speed is possible, whereas with the mechanism usually 


ome. ek in motor cars the variations in s are 
made abruptly on the change wheel principle. Effi- 
ciency tests e with the Newman have given 
remarkably results, the average efficiency of a gear 
working with ratios of reduction ing from 1 to 1 to 
1 to 5 being 89 per cent., the lowest noted being 


86.7 per cent. The wearing qualities of the gear have 


been tested by actual trial on a motor car, and it is stated 
that after a run of over 1000 miles the tool marks were 
still visible on the gripping surfaces of the silent ratchet 











tions wii: largely minimise accidents and injuries to the 


mechanism. 
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CYLINDRICAL STEAM-DISTRIBUTING VALVES FOR LOCOMOTIVES. 
(For Description, see opposite Page.) 


Fig. 5. PORTS FoR 8 INCH VALVE. Fig. 4. 


Fig.1. 7-Piston Valve fitted to w Compound Passenger Engine 1688. 
Development of Steam Ports AB. 
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CYLINDRICAL VALVES FOR 
LOCOMOTIVES. 


The Application of Cylindrical Steam-Distributing Valves 


: 


to Locomotives.* | 


coal-saving ; any device having this object in view must 
be submitted to argument, and not only proved by sound | 
reasoning, but by efficient practical application. The 
points it is desired to emphasise are: the reduction of the 
amount of power absorbed in friction in the valves and | 


the same link. But the contin is not altogether one of | 
} 


By Watter M. Smrra, Member, of Gateshead. valve motion. This is equally important, because the 
Prior to the year 1887 piston valves had been tried power so gained is utilised in producing extra work, the 


experimentally in locomotive engines, but without much | 
success, and the experiment ohne 4 resulted in the 
iston valve being discarded. In 1887 the author turned 
his attention to the question, and endeavoured to produce 
a satisfactory piston valve; and in the following year a 
compound. passenger engine was built fitted with piston 
valves of the type shown in Fig. 1, page 192. This engine 
had two ¢ ator, the high pressure being 18 in. in | 
diameter, the low pressure 26 in. in diameter, the length 
of stroke in each case being 24 in. One valve, 7 in. in | 
diameter, was used for the high-pressure, and two valves, 
5} in. in diameter, for the low-pressure cylinder, the latter 
valves being placed side by side, and actuated by one rod 
connected to each of the valve spindles. ct 
The main part of the valve consisted of a centre casting 
and two end caps mounted on the valve spindle, and re- 
tained in position between a collar and nut. The spaces 
between Fegan and the centre casting were fitted with | 
two rings—a wide one and a narrow one. Both rings, | 
which had been turned slightly larger than the liner into 
which they were to work, were cut in one place. The | 
narrow rings were placed on the exhaust side of the valve. 
Both rings were retained in itions relatively to each | 
other, and with relation to a bridge in the liner covering | 
the gap between the rings by a peg fixed in the centre 








Fig.10. 82 Valve for H.P. Gj, filted to Three 
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simplicity of the general arrangement of cylinders and | 
valve motion also tending to reduce the cost of and the 
time occupied during repairs. 


TABLE I.—Mileage and Coal verso ey Sor Six Months 
Ending December, 1891. 














Engine Number. Total Miles Run. | ar ag 
1563 17,959 33.66 
613 19,018 33,92 
1815 15,903 34.25 
1564 19,874 34.34 
569 16,265 34.48 
Slide Valves 1565 20,011 34.76 
424 18,492 35.48 | 
30 21,910 36.60 
61 18,960 36.65 
570 17,240 36.72 
1071 15,420 87.14 
Average + 43 18,277 85,27 | 
Piston valves .. 107 20,329 $2.05 | 


A saving of 9,1 per cent, 





From the above Table it will be seen that engine 











KCN +s 


opening in the exhaust rings. With this form of valve 
pesca water escapes into the steam-chest, and also into 
the exhaust-chamber. 

Passenger Engine.—In March, 1894, an engine was 
built at Gateshead, and fitted with the valve last described. 
The following Table II. shows a comparison between this 
engine and eight others of the same class, working in the 
same link, the difference being only in the form of the 
valves. : 

TaBLE II.—Mileage and Coal Consumption for Six 
Months ending December, 1894. 








; | 
Engine Number. | Total Miles Run. baer > yaa 
Tae 3601 | 18,521 32. 33 
1620 | 24,113 32.76 
1624 28,253 83.45 
Sree 1623 20,104 
Slide Valves} 697 22,367 34.18 
1626 14,675 34.74 
1622 17,129 35.20 
1631 | 23,082 36.08 
Average .. : 21,024 34.08 
Segmental 
ics } 1639 28,890 29,55 





A saving of 13.3 per cent. 





The coal used by engine *‘ No. 1639” was 2.78 lb. less 
than the one next to it, and 4.53 Ib. less than the average 
of the other engines doing the same work. : 

The wear of the segments for 29,000 miles was 
0.01137 in. This measurement is the average wear of 


Gl. Compound, 1898. 
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casting and engaging the rings, the gap in the wide ring | No, 107” burnt 1.6 Ib. of coal less per mile than the four heads, and was obtained by taking the difference by 
coming against a solid part of the narrow ring, and vice lowest in the link, and 3.22 1b. per mile less than the | weight of new and worn segments. Engine “‘ No. 1639” 


versd. The gap in the flange of the narrow ring was | 
fitted with a tongue-piece, which prevented the escape of 
steam outwards. hese rings, together with the Ly | 
and ends of the valves, were made of cast iron. This | 
metal after being at work for a short time presents a 
good polished surface, and gives excellent results, the 
wear being almost ni/, The cylinders had fixed to them 
at either end a 2-in. spring loaded relief valve for the 
purpose of allowing trapped water to escape from the 
cylinders. 

Goods Engines.—In 1891 a goods engine was fitted with | 
cylinders and valves of the same size and form, with the | 
exception that steam was admitted by the ends of the valves 
Instead of at the centre of the valve, as in the previous case. 
As an experiment, gun-metal rings were substituted for 
cast iron. To get sufficient flexibility in the wide rings, 
the flanges formed on the same had to be made shallow. 
This gave very little end-surface, and the rings after a 
time hecame loose, and it was found necessary to make 
these flanges deeper, and means had to be devised to pre- 
vent the rings being too rigid. The method adopted is 
shown in Fig. 2. Another and better method is shown 
in Fig. 3. To obtain a larger bearing surface the flanges 
are made deeper, with et holes cast in the same, 
and from the bottom of these holes to the inner surface 
the metal is parted by saw cuts. This arrangement gives | 
the necessary flexibility to the rings. To prevent the pas- 
sage of steam where the ring is cut, a flat piece is fitted 
and riveted to the flange on the exhaust side of the ring. 
With this form of valve it was found in practice, chiefly 
with spare drivers, that the relief valves did not open 
quickly enough to allow water trapped in the cylinders to | 
escape in time to prevent damage to the cylinders. 

As shown in the following Table I., a considerable 
Saving in coal was effected by this engine when compared 





| 
} 


average ; equal to a saving of 9.1 per cent. 

On the Midland Railway two engines were fitted with 
similar valves, and gave similar results. These facts, 
together with other advantages, made the subject gene- 
rally of considerable interest and importance, and one 
worthy of further and careful study; the result of the 
same ending in the invention of an entirely new form of 
valve, illustrated in Fig. 4; and it was chiefly due to the 
assistance received at Derby in carrying out experiments 
there that this form of valve took a definite shape. As in 
the previous case, a central casting with caps at each end 
is fixed on the valve spindle, between a c. llar and nut, 
and it is prevented from turning by feathers let into the 
spindle. In this design the broad ring is turned, and then 
cut toform three equal segments. The lip shown on one | 
rage. is to hold the segments in position before the valve | 
is placed in the liner, and to limit their wear to } in. 
Three segments and one flexible ring are fitted between 
each end cap and the body of the valve, and the segments 
are free to move outward to prevent the leakage of steam, 
and inward to allow trap water to escape. Each seg- | 
ment is held central by a projection cast with it, which fits | 
into a recess, formed in the end cap ; sufficient space is left | 
between the ends of the segments to allow them to — 
so that trapped water is relieved from the cylinders. The | 
segments, when forced inward by excessive pressure, bed | 
on a suitable surface formed on the end caps, and when the | 
water is discharged the segments are forced outward | 
against the liner by the pressure of steam in the steam- | 
chest, and so become steam-tight. To prevent the passage | 
of steam by the ends of the segments into the exhaust- 
chamber, the exhaust ring, made fiexible by being cut, is | 








To prevent steam passing through the cut in the ring, 
a tongue-piece is looted across the opening. In the | 


was one of a new type of main line express passenger 
engines, coupled in four wheels, with a leading heats : 
diameter of the driving-wheels, 7 ft. 1 in.; the bogie wheels, 
3 ft. 7 in. ; cylinders, 19 in. in diameter ; length of stroke, 
26in. The cylinders were placed inside the frames, the 
steam chests being outside, Fig. 6. The original valves 
of this engine were replaced in November, 1899, by the 
type shown in Fig. 7. This pattern of valve had been 
used in October, 1894, in connection with the alterations 
made in rebuilding ten compound express engines. 

The construction of the valve is similar to that 
thown in Fig. 4, the difference being in the exhaust 
ring. The cylinder arrangement is shown in Fig, 8. 
After 1894, piston valves were introduced in other 


| countries, and experiments with piston valves were being 


made on several railroads in America,* and are now 
largely used there, they being applied to many of the 
recently constructed engines. 

Engines Altered.—In a former papert by the author, 
‘* Results of Recent Practical Experiments with Express 
Locomotive Engines,” a comparison is made between 
different types of express engines, with relation to their 
fitness to perform a given duty. An engine rebuilt with 
piston valves is shown by the photograph exhibited. 
This engine was in every respect well in advance of the 
others. It did not show any signs of weakness. 

Thirty-five passenger engines of different classes have 
now been altered; twenty-five of them having the valves 
arranged below the cylinders. The valves for these 
engines have given comparatively very little trouble. 

Three Cylinder Compound.—In 1898 engine ‘‘ No. 1619” 
was altered from a two-cylinder compound to one with 


| placed between the segments and the exhaust-chamber. | three cylinders. ob on 10 and 11 show the design of valve 


and liner used for the high-pressure cylinder, 
The chief alteration in this design is that the segments 


with other engines of the same construction working in| steam ports bridges are formed, over which the ends of | are constructed so that the section is uniform in shape, 





.” Paper read before the Institution of Mechanical En- 
gineers, } 


the segments and the opening in the exhaust rings travel ; 
by this means steam.is prevented from passing in or out 
of the cylinders by the ends of the segments and the! 





* The Railroad Gazette, August 30, 1895, page 573. 
+ Proceedings, 1898, page 605. 
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CYLINDRICAL 


STEAM-DISTRIBUTING VALVES FOR LOCOMOTIVES. 


(For Description, see Page 193.) 


Fig.19 . Valve Motion of Engine. Lt 
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fig.20 E.P. ard L.P. Diagrams, showing Excessive Compression. 


Boiler Pressure, 135 lbs. 
Cut-off, 35 per cent. 
Speed, 26 miles per hour. 























Boiler Pressure, 165 Ibs. Boiler Pressure, 160 Ibs. 
Cut-off, 30 per cent. Cut-off, 40 per cent. 
Speed, 29 miles per hour. Speed, 21 miles per hour. 















































Fig.t2. 
Diagram taken from Single Driver Express Engine. 
Speed, 60 miles per hour. 
Indicator Spring, 10 lbs. per inch, 
October 1894. 
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and formed so that the ring from which they are made | TABLE III.—Mileaye of Engines Nos. 2011 to 2020 Inclu- ployed. Under these conditions, it was not considered 


can be turned on the inside and so fit the end caps, thus 
reducing the cost of machine work. Fig. 12 (page 192) is 
a cross-section of the valve used for the low-pressure 
cylinders. On April 3, 1902, one of these valves broke 
while the engine was on its way to York with a heavy 
dining train. The engine, having three cylinders, was 
able to continue working its train. Slide valves do 
occasionally break, and cause delay to traffic; however, 
should a segment of a cylindrical cae She break, the parts are 
held together, and the engine is not disabled. the 
return of the engine to Gateshead, the valves were 
examined, and it was found that the flat valves had worn 
down from 1 in. to 4 in. in thickness. These valves had 
to be replaced. The cylindrical valve for the high-press:re 
cylinder was found to be in good condition, and was put 
back into its place ; the average wear in all the segments | 
was 7; in., the wear being in the ratio of 8 tol. The 
valves were cast from the same alloy, and the mileage 
was 130,330, and at the present rate of wear the cylindrical 
valves should show a very large increase in mileage. 

Under normal conditions, the pressure on the back of | 
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sive, from Commencement of Running until June 30, 1 
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— Engine Number. | Total Miles. 
| POS POSE SL OORT, BETS Se Eee 
| August 28, 1899 2011 204,475 
| September 8, 1899 .. 2012 151,262 
| o 6, 1899 ba 2013 | 161,061 
| October 20, 1899 i 2014 121,989 
| November 16, 1899 2015 | 130,732 
| 9 15, 1899 2016 | 136,142 
| ” 30, 1899 2017 145,423 
| December 14, 1899 2018 | 141,524 

January 23, 1900 2019 | 133,4 
12, 1900 2029 » 127,244 
! 





Total miles run by ‘‘ No. 2011” engine 
from January 1 to June 30, 1902. 


64,932 


2011 | 





| necessary, or even advisable, to. make experiments with a 
solid piston head... Valves with .solid heads = answer 
for other types of engines, but not in a.general way for 

| locomotives. Experiments were made with solid exhaust 

| rings; these did not run a couple of trips before the 

‘driver of the engine reported ‘valves blowing—to be 
examined.” The valves were examined, and a number 
of small water grooves were turned in the ring ; these, 
however, did not prevent. leakage. The valves were 
again reported, and the rings had to be taken out and 
replaced by spring ones. 

Relief of Trapped Water.—No piston valve for a loco- 
motive engine is complete unless it affords a free relief to 
water trap in the cylinders, and such relief must be 
ample and instantaneous, so as to prevent fracture to one 
or more important and expensive parts. 

The relief of water trapped in the cylinders with the 
segmental valve, owing to its collapsible properties, is 
practically instantaneous. When the piston is near the 

| end of its stroke the segments cover the steam ports, and 

| are retained in position against the liner by the pressure 


the low-pressure cylinder valves would be 50 Ib. per square | be traced to broken pieces of the main piston ring coming | of the steam in the steam-chest acting on their inner sur- 


inch ; that on the high-pressure valve would be a variable | 
one, depending upon the distance the regulator was opened | 
for the work to be.done by the engine. The boiler pres- 
sure for this engine is 200 Ib. per square inch. 
New Tupe of Express Engine.—In 1899 a new type of 
express passenger engine was designed and built at Gates. | 
head. he first engine, “‘ No. 2011,” started to work in 
August, and ran 139,543 miles up to December 31, 1901, , 


PRESSURE ON SLIDE VALVE 15.966 tbs 
PRESSURE ON PISTON VALVE 3085 Ibs. 





TOTAL AREA OF VALVE 
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without any appreciable wear in the valves or valve | 
motion. The valves were taken out and sent to the 
works for examination, and were replaced by a dupli- 
cate set of valves, the segments and rings being made 
of cast iron. On the first journey the engine went 
from Newcastle to Edinburgh (1244 miles) at an average 
speed of 51 miles per hour, without a stop, returning to 
Newcastle with the Scotchman the same morning ; and 
afterwards went to Leeds and back on the same day, and 
has since continued to perform these journeys. The 
average mileage for each month was 10,822, The engine 
was worked by a doub'e shift of men. The total number 
of miles run by this engine from the time it left the shops 
up to June 30, 1902, was 204,475 miles. _ : f 

To run heavy long-distance express trains with ordinary 
cast-iron slide-valves, direct from the planing or grinding 
machine, would involve considerable risk. ; 

By the end of January, 1900, ten engines of this class 
were at work; they have done equally well, the total 
mileage up to June 30, 1902, being shown in Table ITI. 

At the end of May, 1902, twenty additional engines of 
this class were at work, These 30 engines have done 
better work, and cost less fer fepairs, than any other type 
of engine doing similar work. The cylinders are 19 in. in 
diameter, with a stroke of 26 in. ; the diameter of the 
driving wheels is 6 ft. 10 in., the diameter of the bogie 
wheels being 4ft. The valves are 8? in. in diameter ; and 
they are placed below the cylinders. The valve is shown 
on Figs. 10 and 11, pages 192 and 193; and cylinders and 
motion arrangement, Figs. 13 to 19, pages 194 and 195. 

The total number of engines fitted with the combined 
form of circular and relief valve for the North-Eastern 
Railway is 86, and 30 are now being built. 

Broken Vaives.—In some cases segments and exhaust 
rings (Fig. 7) have broken, but there has not been a 
breakage in the form shown in Fig. 10. There is no 


| results from what was expec 





EXPOSED TOSTEAM PRESSURE 


in contact with the valve, while pasens over the steam 
ports. There has been a difficulty with gun-metal, irre- 
spective of the metal employed, in obtaining uniform 
to be the same mixture of 
metal.* Valves have lasted for years without showing 
any appreciable wear or defect, while others, supposed to 
be of the same metal, have worn away more rapidly. 
What is required is a metal that will give equal results at 


DIAGRAM 





| face. Normally this pressure is only slightly ter than 
| the pressure from the compression end of the cylinders 
| acting on the outer surface of the segments; but when 
excessive pressure due to trapped water occurs, the seg- 
| ments are collapsed, and an annular — 2 formed 
| between the liner and the valve, through which the water 
| escapes. With the ordinary slide valve the pressure of 
| water in the cylinders may be excessive, the trapped 


Fig. 23. 
SHOWING RELATIVE PRESSURES 


PRODUCING FRICTION ON PISTON-VALVES AND SLIDE-VALVES 
with 130 Las. PRESSURE in STEAM CHEST. 
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Fig. 2. 


DISTORTED SLIDE-VALVE, EDGE BENT ® INCH 
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all times without any special care being bestowed upon 
its manufacture. The object in employing different 
metals—a hard one for the liners and a softer one for the 
valves—was to get the liners to remain perfectly straight 
and cylindrical without any signs of barrelling, the 
greater wear to take place in the valves, they being more 
readily replaced. The valves are arranged to travel over 
the working face of the liners for a considerable distance. 

Cast-Iron Valves.—The author has again resorted to the 


use of cast iron, it being possible to obtain a more uniform | — 
| shut off. 


mixture and more uniform wear with cast iron than with 
bronze. The surface of cast iron becomes exceedingly 
hard, highly polished, and offers the minimum amount of 


| friction, and the chances of abrasion are few unless 


through negligence. 

A piston valve for a locomotive must be tight, and to 
be steam-tight the working surfaces must be in contact 
with each other. Surfaces in contact with motion means 
friction, and friction means wear in proportion to the 
amount of the friction and the nature of the metal em- 





difficulty in increasing the strength of the segments and 
exhaust rings, so as to eliminate any risk of either break- 
ing. Any breakage that has occurred can in most cases 













































TOTAL AREA OF BEARING SURFACE 


25134 2125%2 — WEB” -z 
§ 258 5 *2 = 25-13 F 
TOTAL AREA OF VALVE > 
EXPOSED TO STEAM PRESSURE 131-93 8 


water acting on the area of the steam-port against the 
pressure of steam in the steam-chest acting on the total 
area of the valve. 

Excessive Compression.—The following experimental 
diagrams (Fig. 20, page 195) give some idea of the exces- 
sive pressure that may be obtained by too much compres- 
sion. These diagrams were taken by the author from a 
compound engine in April, 1887, to prove with this class 

| of engine, as then constructed, that it was absolutely 
| necessary to give a large inside clearance to the valves, 
| so as to reduce the abnormal compression. It was found 
| that the engines would not run at the s for which 
| they were built, nor would they haul the load intended ; 
| with a clearance of } in. on either side, inside the valve, 
| the speed increased, because the compression was redu 
| These diagrams are shown here to represent what has 
'actually taken place between the piston and the end of 
the cylinder with the ordinary slide valve; and what has to 
| be provided for when using cylindrical valves. The engine 
| was running at a very moderate rate of speed ; in fact, it 
| would have been impossible to have gone faster, the 
| hammering action was terrific. : 
Cylindrical valves, when applied to locomotives, work 
under different conditions when compared with other 


prem of engines, because it may be that the highest 


is obtained running down an incline with steam 


The pumping action due to movement of the pistons 1s 
destroyed by the automatic admission of air and steam ; 
but it sometimes happens that advantage is taken when 
descending inclines to fill the boiler up with water to the 
maximum limit. On the opening of the steam regulator, 
should priming take place, it must be instantly and auto- 
saadically relieved. ; 

The closing and opening of the steam regulator, owing 
to signal checks and various other causes, adds to the 





* * Alloys of Copper and Tin,” by Mr. William Camp- 
ll. Proceedings, December, 1901. 


number of causes that tend to induce priming. 
Air and Steam Valve.—The automatic air and steam 


‘valve was designed as an adjunct to the piston valve 
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After the regulator is closed and the engine continues to 
run, the action of the pistons in the cylinders creates a 
vacuum in the steam chest, and the object of the steam 
and air valve is to destroy this vacuum. The valve is 
shown in Fig. 21, page 195. When the contents of the 
steam chest me rarefied, the atmospheric pressure 
causes the —— valve to rise, and the small valve above 
this is lifted from its seat, and steam from the boiler is 
allowed to enter the steam chest. The steam thus auto- 
matically admitted lubricates the cylinders, pistons, and 
the distributing valves, and also acts as a cushion for the 
piston before it reaches the end of its stroke. The dia- 
gram (Fig. 22, page 195) is taken from an engine running 
at 60 miles per hour : 

Should the pressure in the steam-chest exceed that of 
the atmosphere, the valve automatically closes, and the con- 
nection between the boiler and the steam-chest is’ cut off. 
Under similar conditions, when the ordinary slide valves 
are used alone, they are forced from the cylinder face by 
air drawn in through the exhaust pipe. This is mixed 
with whatever is floating in the smoke-box ; the cylinders 
become dry from want of lubrication. When the valves 
are placed on the top of the cylinders, they chatter as they 
are driven from the cylinder face with each stroke of the 
piston. A hammering action is thus set up, the strength 
of the blows increasing as the valves wear, the lift of the 
valve becoming greater. 

Inside Cylinders.—The cylinders are cast together, with 
a steam chest at either end. The steam chests are con- 
nected by a e formed in the casting, the exhaust 
chamber being in the middle. The inclination of the 
cylinders and valve chests is so arranged that the valve 
motion is direct. It is immaterial whether the valves are 
placed on the top of the cylinders or below them. If on 
the top, the exhaust is more direct, and the cylinders can 
be made larger in diameter, as it is not necessary to have 
a passage between them for the escape of the exhaust 
steam. In either case very long steam ports, with a 
direct and free exhaust, can be obtained. The liners in 
which the valves work are renewable, and can therefore be 
replaced at any time, thus in many cases prolonging the 
life of the cylinders. With the ordinary form of cylinder 
it sometimes happens that the valve face is worn away 
before the cylinders are worn out, and in some instances it 
is not admissible to pin on a new face. Should the valve 
liner barrel, it can be bored out, or a simple machine with 
a travelling and revolving adjustable emery disc can 
employed to true it up. A diagram of a pair of cylinders 
is shown on the boring-mill; but this machine is not 
arranged to bore the cylinders and the seats for the valve 
liners simultaneously ; brackets are fixed on the cylinder 
boring-bars, arranged to carry an independent boring-bar 
for the liners ; in this case the cylinder boring-bars have 
toremain stationary. The cylinders do not require, when 
once fixed, to be moved about and reset. The work done 
by the planing machine is reduced to a minimum ; the 


arrangement described and shown suggests the designing | P® 


of a boring-mill, so that the cylinders and seats for the 
valve liners can be bored out at one and the same time. 
This would reduce the cost of the machine work. 

Cost of Cylinders and Valves.—The cost of the new form 
of cylinders and valves has been compared with that of 
the ordinary cylinders and valves, and it did not differ 
much ; but the figures are not of any permanent value. 
Machines adapted for the work to be done on the ordinary 
class of cylinders and valves are in existence, and the price 
has been cut down to the lowest figure, whilst, on the other 
hand, no special prices or machines have yet been made 
to reduce the cost to the lowest possible limit in the case 
of the segmental valves and their cylinders. 

The first cost of the ental valve, from the nature 
of its construction, shoukd be a small one. The parts 
afterwards to be renewed are the segments and exhaust 
rings. These are inexpensive; ,the other parts of the 
valve should about last the lifetime of the engine. 

Comparative Pressure Producing Friction : Slide Valves 
and Segmental Valves.—Fig. 24 (page 196) shows the varia- 
tion of pressure producing friction on the slide valve and 
the segmental valves during their travel, cutting-off at 
25 per cont. of the piston stroke in the steam cylinder. 

he indicator diagram is divided into 26 ordinates, 
each of which gives the pressure producing friction at 
that point. The force causing friction at each point was 
calculated from the areas acted on for the corresponding 
position of the valve, and from the pressure on the oppo- 
site sides for that position. 
_ The diagram for the piston valve is similar in construc- 
tion to that for the slide valve. 

Professor 8. W. Robinson states in his paper :* ‘‘ When 
the equilibrium falls between that of the cavity and of the 
outside of:the valve, it appears that the fluid pressing on 
the top of the valve creeps under the edges to some 
extent, and the film of fluid under the valve near the 
cavity relieves itself by escape into the cavity. From 
this reasoning 1t would seem that for true surfaces a film 
of almost infinitesimal thinness is constantly creeping alon 
between the ‘contact’ surfaces towards the cavity ; a 
that on the route the pressure of the creeping fluid is con- 
tinually falling, starting with nearly that of the higher 
pressure side of the valve, and ending at the cavity with 
the [reser of the latter. 

. “When the whole lifting pressure exerted by the creep- 
ing fluid between surfaces is known, the equilibrium line 
lift be located. The theoretical determination of this 
iting action is the same as that for finding the force 
—e to throw a packing ring from its seat. 

tis stated in Unwin’s ‘t Machine Design” that 3} lb. 
ed Square inch is sufficient to prevent steam passing 
Peat surfaces. In preparing the diagram a film of 

™m is assumed to be acting between the surfaces in 








* Transactions of the American Soci i 
: ety of Mechanical 
mgineers, 1882-3, vol. iv., page 151. iia 


valve, with steam at 130 Ib. in the steam chest. 


ing by the regulator—the pressure per 


never exceed 120 lb. 

If it is assumed that a film of steam exists under all 
portions of the valve in contact at 126 lb. per square inch, 
and that 4 Ib. is sufficient to prevent leakage under edges 


case of the slide valve with 130 lb. average downwa: 
pressure on the back of valve we have 28,300 Ib. with an 
average relieving pressure due to 126 Ib. film on surfaces 
in contact, to pressure in steam ports acting on the under 
side of lap of valve, and to 4 lb. exhaust pressure acting 
on cavity of valve 12,334 1b. The difference is 15,966 lb. 
as the total downward pressure producing friction, and the 
ae bearing area of face of valve is 78.2 square 
inches. 


Total pressure producing friction, 15,966 
Area of surfaces in contact, 78.2 


In contrast and dealing with the segmental valve in a 
similar manner, the average total outward pressure on 
inside of valve is 13,984 ib, and the average relieving 
pressure is 10,899 lb. The difference between the two 
sums is 3085 lb. as the total pressure producing friction, 
and the maximum bearing area 75.4 lb. per square inch ; 
so that 
r A ee . 
Total pressure producing friction, 3085 _ 40.81b. per sq. in. 

Area of surface in contact, 75.4 
Pressure persquareinch ) Slide valve 204 Ib. _ 51:1 
producing friction Segmental valve 40.8 lb. 


When the total pressure producing friction and_ the co- 
efficient of friction are known, a diagram worked out by 
a similar method will give a comparison of the power 
absorbed by the valves. 

The following is a comparison from actual observation, 
which bears out that already given so far as the com- 
parison goes : 

Slide valve: wear } in. for 78,837 miles. 

Segmental valve: wear 4 in. for 121,600 miles. 

Wear of slide valve per 100,000 miles 3 in. 

Wear of segmental valve per 100,000 miles ;; in. 

In proportion of about 8 to 1. 

As the friction on the valve is reduced, so is the wear 
and tear of the valve and valve motion ; and so longas the 
valve motion remains true the engine will continue to 
give j 2000 results ; not only in connection with the load it 
will draw, but also in connection with the coal it consumes. 

On the distribution of steam to the cylinders much de- 
nds. The cost of repairs, and the time an engine requires 
to be laid idle during repairs, are items that require to be 
considered in designing an engine; for the length of 
time the engine will run before it requires to be repaired, 
and the time it runs between repairs, or in reducing the 
cost of and the time required for repairs, the more econo- 
mical will the engine turn out to be. More mileage will 
be run and more money earned in a given time. When 
segmental valves are used, as a rule, the valve motion is 
simply taken down, cleaned, and put back into its place. 

Such things as a breakdown of valve gear or heating 
of eccentric straps are unknown. 

Slide Valves and Balanced Slide Valves.—-Mr. A. E. 
Seaton, ‘‘Marine Engineering,” page 247, states: ‘‘No 
system of relieving frames, or plates, has yet been tried 
which has given entire satisfaction: some, indeed, produce 
more resistance than they have been designed to relieve, 
and the best cannot be depended on for any very long 
period when exposed to the temperature of high-pressure 
steam.” The author can from long experience corroborate 
the above. A great many years ago, when on the Great 
Eastern Railway, most types of Telineed valves were 
tried without success. Experiments were about the same 
time (1867-71) made on the North London Railway ; the 
results of which, with drawings, were communicated to 
- 5 gaemew of Civil Engineers by the late Mr. J. C. 

ark, 

Recently slide-valves have been Sbserved which have 
actually seized on the valve face, and in some instances 
the edges of the valves have bent ;4, in. (Fig. 24, page 
196). Great trouble was experienced in getting the valve 
motion to run any distance without heating. Balanced 
valves were put in, but to keep them steam-tight the holes 
in the back of the valves had to be plugged up, thus de- 
stroying the attempt to balance the valve. 

The author has to express his indebtedness to Mr. Wilson 
Worsdell, chief mechanical engineer of the North-Eastern 
Railway Company, for the opportunity afforded him in 
preparing and recording the talermetion contained in his 


paper. 


=204]b. persq.in. 











SOME EXPERIMENTS ON STEAM-ENGINE 
ECONOMY.+ 
By Professor R. L. Wr1cuton, of Newcastle-upon-Tyne. 


THE object of this paper is to record the results of two 
separate and distinct sets of experiments bearing upon 
the economical performance of the steam engine. The 
first constitutes a series of experiments made with a view 


compound, engine. The second forms a series of experi- 
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to determine the economical effect of reheating the steam | 
passing through the receiver of a double-expansion, or | 


this low pressure—-the pressure is reduced by wire-draw- | 
e uare inch would | 
be too high for sliding surfaces. In the case of slide 
blocks, well lubricated, the pressure per square inch should | 


f valves f s i i a E a oe : 
of valves from steam chest to exhaust cavity, then in war these trials were 7 in. and 15} in. in diameter, with a 





| 


| 


Paper read before the Institution of Mechanical | 
Engineers, , 


contact of valve and seat. Had no film been assumed, | ments, made with a view to determine the influence upon 
the pressure per square inch of surfaces in contact would | economy of degree of vacuum in the condenser of a triple- 
be 320 Ib. for the slide valves, and 137 lb. for the ental | expansion engine. Both sets of experiments were made 
ven at upon the experimental engines in the Engineering Labo- 


ratory at the Durham College of Science, Newcastle- 
a and form part of a systematic course of 
research work upon the steam engine which is being 
carried out there. ‘ 
| The experiments will be dealt with in the order above 
mentioned. 
I. Economicat Errect oF REckIVER REHEATING. 
Method of Making the Trials.—The cylinders used for 


stroke of 18 in. The boiler pressure was maintained 
| constant throughout the trials at 200 lb. per square inch 
| above the atmosphere. The reheater, which was specially 
fitted to the engines for the purpose of these trials, was 
kindly lent by Messrs. Richardsons, Westgarth, and Co., 
of Hartlepool Engine Works, and was fitted to the en- 
gines as x sa in Fig. 1, page 198. The heating surface 
consisted of a double coil of copper piping arranged inside 
a cast-iron chamber, and amounted to 30square feet. The 
Piping was 1} in. external diameter and 1.06 in. internal 
iameter. The receiver steam was compelled to 

through the heater by the blocking up of the middle 
cylinder and ports as indicated in the drawing. 

of boiler pressure was admitted to the inside of the 
heater coils. The water condensed in these coils passed 
to a trap at a lower level, in which it was carefully mea- 
sured, and from which it was periodically drained off, 
thus keeping the coils absolutely clear of water. The 
receiver condensation was similarly dealt with. 

In order to test the effect of the reheating at different 
loads, the power of the engines was varied, and a progres- 
sive series of results was obtained. The power-variation 
was brought about by variation in the cut-off in the high- 
pressure cylinder, the low-pressure cut-off remaining con- 
stant throughout at 7 in. 

The engines are normaily fitted with sees expansion 
valves, but it so meget that prior to these trials, and 
for other purposes, the high-pressure cylinder had been 
fitted with a shifting eccentric, in imitation of the action 
of an automatic expansion governor. This eccentric was 
retained for the reheating trials, and was shifted by hand 
to give the variation in power. There was no governor 
attached to the engines. To ngewe as great a unifor- 
a | of conditions as possible, the experiments were 
made in pairs, the only change between the two trials of 
each pair being that in the one the steam was shut off 
from the reheater coils, while in the other the steam was 
admitted to the coils. Sufficient intervals were allowed 
to elapse between the trials to permit of the attainment 
of thermodynamic stability under the changed conditions. 
In this way only has the author found it possible to 
obtain consistent results, in any series of pe earn 
where the differences in effect due to given changes in 
conditions are small. 

The dynamometer was adjusted to give as nearly as 
possible 133 revolutions per minute for the first trial of a 
pair, the steam being shut off from the heater coils, and 
the receiver steam passin ge the heater on its way 
to the low-pressure cylinder nder these conditions a 
trial was run, and the observations and measurements re- 
corded. Immediately on finishing, steam was admitted 
to the re-heated coils, and the engines allowed to run till 
they adjusted themselves to the new conditions, no other 
change whatever being made as compared with the trial 
just completed. The vacuum was — as nearly as pos- 
sible constant throughout all the trials. 

Results of the Trials.—The results are given in Table I., 

199, and are recorded graphically in Fig. 2, 
page 198. Attention is directed to the following points 
in these results. 

1. The amount of condensation per hour in the heater 
coils seems to be independent of the difference of tem- 
perature between the heating and the heated steam, and 
would appear to depend chiefly upon the quantity of 
heated steam (exhaust from high-pressure cylinder) pass- 
ing through the heater in unit time. It will be noticed 
from the Table that as the power diminishes, so does the 
quantity condensed in the coils diminish, and this in spite 
of the fact that the temperature difference increases as 
the power grows less. 

2. The influence of the reheater is very marked in 
respect of the following—-namely : 

(a) Reducing the amount of condensation in the 
receiver. 

(6) Raising the receiver pressure. 

(c) Raising the mean pressure throughout the engines. 

(d) Increasing the — of revolution of the engines. 

(e) Increasing the dryness of the steam acting in the 
low-pressure cylinder. 

These may be ranked as effects which are in themselves 
favourable to the attainment of economy. 

3. The influence of the re-heater is, however,. equally 
marked in effects which are detrimental to economy— 
> 

(a) Lowering the mechanical efficiency of the engines. 

‘ 0) ee the steam consumption per horse-power 
eveloped. 

From the last two columns of Table I. it is seen that 
at all powers there is a slight loss attendant on the use of 
the re-heater, with the single exception of “water per 
indicated horse-power,” Trial X. 

The consumption per brake horse-power is in all cases 
consistently greater when the heater is in use, the ave' 
increase being 2.6 per cent. against the heater. The 
economic effect of the heater in terms of water per indi- 
cated horse-power is exceedingly small—an ave of 
0.18 per cent. against the heater. The smallness here, 
however, is entirely due to Trial X., already referred to. 
The effect, at any rate in terms of brake horse-power, is 
appreciable and definite, and this effect—as compared 
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with that in terms of indicated horse-power—is almost | the measuring tanks, sufficient condensing water being | in curves, «: and wx. These curves both attain their 
entirely due to the detrimental influence of the re-heater supplied in this case to just prevent the pressure in the | lowest point at from 26in. to 28 in. of vacuum. Looked 
upon mechanical efficiency. It will be noticed from the | condenser from rising above that of the atmosphere. at in this way, therefore, the highest vacuum is practically 

‘able that in every case a lessened mechanical efficiency | The receivers were = clear of water by drainage at also the most economical vacuum, although it does not 
is associated with the use of the re-heater, the average intervals into the hot-well, and it is owing to this draiage | appear that there is any gain by going higher than 26 in. 
adverse effect being 2.2 per cent. The cause of this very | that the hot-well temperature was slightly in excess of | vacuum. | This, however, does not give the true economy 
undesirable effect is doubtless to be found in the greater | the temperature corresponding to the condenser vacuum. | of the engines, because the feed-water in the case of the 
dryness of the working steam after passing through the| Results of the Trials.—The general results are given in | lower vacua would carry away from the engines—and pre- 
re-heater, when steam is in the yl The result here | Table II., Page 199, and are recorded, after reduction, sumably to the boilers—a greater quantity of heat per 
obtained shows the necessity for stating steam-engine | in Fig. 3. A the results on this diagram are plotted pound than would be the case with the higher vacua. 
efficiency in terms of brake horse-power, instead of indi- | to a base of degree of vacuum. It is therefore neces-| Hence the need for curve Wa, the ordinates of which, 
cated horse-power, especially in those cases in which | sary they should first be reduced to some constant divided by those of curve E, result in curve wa, which 
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Fig.2. Results of Receiver Reheating Trials Fig.3. Resulis of Vacuum Trials. 
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» 3 640 0 mo 120 #130 140 2: *.89 82979 2 8 2S SS 
Brake Horse Power ee Vacuum in inches of Mercury 
steam-drying arrangements or devices are employed— speed of revolution. The revolutions chosen for this curve represents the true economical performance — 
¢.g., steam jackets, superheaters, &c. har = 120 per — Peer (th soctced eat units expended r a horse-power 
ie eq See i urve W; gives the pounds of water (that is, steam) | developed, expressed in pounds of water for convenience 
II. Economicay Errecr or Drcrer Or VACUUM. | ysed per hour (as measured) on this basis. in comparison. It will be noted that curve wx attains its 


Method of Making the Trials.—For these trials the | Curve Wu gives this water expressed in terms of lowest point at or about 20 in. of vacuum. So far as 
cylinders were arranged as triple-expansion, having dia- | British the units expended between the high-pressure degree of vacuum affects economy, therefore, it follows 
meters of 7 in., 10} in., and 154 in., with 18 in. stroke. | steam-chest and the hot-well. | that these engines were working with the minimum ex- 
The boiler pressure employed was 150 Ib. above the atmo- | Curves I and E show respectively the indicated horse- | penditure of heat units—or, to put it otherwise, coal—per 
> sere ew the cut-off in each cylinder was retained power and the brake horse-power, both reduced to the useful horse-power developed, when the vacuum cart 
throughout at 104 in. The brake adjustment was un- is of 120 revolutions. amounted to 90 in. 
changed during the trials, so that any variation in speed | Curve M indicates the mean pressure referred to the It is not by any means an uncommon opinion amon 


t 


of revolution of the ne was entirely due to variation | low-pressure cylinder as given by the indicator cards. engineers that the highest economy is associated with the 
in the vacuum. The degree of vacuum was the one and | Curve R shows the variation of revolutions per minute | highest possible vacuum. This opinion is probably 
only condition which was varied throughout the trials, | due to variation in vacuum. | based upon two suppositions: First, that the te 


this variation being brought about by variation in the If the variation in hot-well temperature be disregarded, | mean pressure in the cylinders rises and falls—other things 
quantity of condensing water. Any degree of vacuum | curve W: gives the steam consumption, and the ordinates | being equal—in spupartion as the vacuum rises and falls ; 
up to the maximum was obtainable by this means. In | of this curve, divided by the corresponding ordinates of | and, second, that the steam consumption per revolution 1s 
the case of no vacuum at all the air-pump was discon- | curves I and E, will give the season. = of water used per | other things being equal—not affected by the vacuum. 


nected, and the feed-water simply allowed to run out into ' indicated and per brake horse-power per hour, as shown | these suppositions any addition to the vacuum would 
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mean the same addition to the mean pressure, without any | curve virtually represents the water used per revolution 
addition to the steam consumption. How far the first | at the various vacua, because it represents it at constant 
supposition is from the truth will be seen by comparing | revolutions, and the fact that it inclines upwards shows 
curves M and M;. M, isa straight line passing through | that more steam enters the high-pressure cylinder per 
the point representing mean pressure at zero vacuum, | stroke at a high vacuum than at alow vacuum. This can 
which from the Table is seen to be 29.75. The ordinates | only mean that the cooling or condensing effect of the 
to M;, simply are 29.75 + vacuum in pounds per square | condenser temperature is felt throughout the cylinders, 
inch; and this line would represent the mean pressure if | even as far as the high-pressure admission. Had the 


me Samples of Indicator Cards at Three Different Degrees of Vacuum, 
Fi9-4.  cyzinpers 7 INS, 10/e INS, 15% INS.; STROKE 18 INS.; CUT-OFF 10%e INS. IN EACH CYLINDER. 
(Nothing changed except vacuum) 
Vacuum =28:18 Ins. 
— H.R. 


Vacuium — 21-79 Ins. ~7]: 
x ra Vocus — 7 53 Ins. 
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TABLE I.—Resvtts or RecetveR REHEATING TRIALS. 


Cylinders, 7 in. and 15}in. in diameter by 18 in. stroke. Boiler pressure, 200 lb. (above atmosphere). Jacket steam off. 
Cut-off in low-pressure cylinder, 7 in. Power varied by shifting high-pressure eccentric. Condensing water adjusted for an 
approximate vacuum of 24.4 in. 















































Number of trial. of 55 we I. IL. Il. FY; ¥. VI. VII. VIII. IX. x. 
Date of trial, 1900 .. bu s ..| May 4 | May 4 |April 27 | April 27 | May 11 | May 11} May 18 | May 18} May 25 May 25 
Reheater steam—off or on. . ‘hs val Oe On Off On Off On Off On Of On 
Shift of high-pressure eccentric—inches L 2 3 } z 3 i L 
Pressure in high-pressure steam chest, 

pounds above atmosphere JE .-| 195.5 194 197 196 198 197 199 198 198 198 
Pressure in reheater coils—pounds above 

atmosphere ‘“ ar is a% 0 193 0 194 0 194 0 195 0 195 
Pressure in receiver—pounds above atmo- 

sphere. as Ss ve ae 50 54.3 43 47.5 31 36 16.7 21 1. 4 

Barometer—inches of mercury .. --| 29.4 29.4 30 30 29.8 29.8 29.9 29.9 29.75 29.75 
Vacuum x4 os 3 | 2 23 24.4 24.37 24.4 24.5 24,42 24.45 24.2 24.4 
Mean pressure, reduced to low-pressure . 

cylinder, pounds per squareinch ..| 51.1 60.4 54 55.6 44 46.5 30.8 32.7 12.36 13.78 
Revolutions per minute .. Ys ..| 133.4 136.1 130.2 134.4 132.8 137.6 133.9 137.5 136.4 143.2 
Condensation in receiver—lbs. per hour| 95 49.5 Not Not 81.78 43.96 55.8 32.6 Would Would 
Condensation in coils of reheater, taken | taken | not drain | not drain 

pounds per hour ., as ae 2 0 110 0 106 | 0 88 0 68 0 22 
Total water used — pounds per hour, W.| 2298 2454 2050 2216 | 1725 1896 | 1270.6 | 1378.6 599.5 686 
Steam shown by indicator cards at low- 

pressure cut-off in percentage of total | 

water ae om es om es 72 76.7 68.4 75 | 683 77.2 60 70 60.4 71 
Indicated horse-power _... “a ae 131 | 188.8 118.7 126.2 | 98.7 107.6 69.7 75 28.5 33.3 
Brake horse-power .. on ie --| 120.3 126.1 | 112.6 117.1 | 94.1 99.5 63.5 67.7 24.3 27.32 
Mechanical efficiency - ee --| .918 -908 948 928 | .953 +925 911 -902 854 - 820 
Pounds of water .. per I.H.-P. hour| 17.54 | 17.61 17.2 17.5 17.5 17.62} 1823 | 18.38 21.06 20.59 

” ” . per BHP. .,, 19.1 19.46 18.2 18.92 18.33 19.06 20 20.36 24.67 25.11 
| ' 





Notrs.—1. Trials were made in pairs—steam off and steam on. Reheater—the one after the other, with a sufficient interval. 
2. The brake sluices were adjusted for the first of each pair, and were not altered for the second trial of the pair. 3. In 
plotting the results on Fig. 2, page 198, the powers in Nos. I. and II. are brought up to the average vacuum of the others—viz., 
24,4 in, 


TABLE II.—Resvuts oF VARIABLE Vacuum TRIALS. 


Cylinders, 7 in., 10} in., 154 in. in diameter by 18 in. stroke. Jacket steam off. Receivers drained continuously. Cut-off in each 
eylinder 10} in. Brake sluices shut 1 in. 























| | 
Number of trial | Ee III. IV. | we | VI. | VIL | VIL IX. 
Date of trial, 1902 wed ».| Mar. 14 | Feb. 28| Feb. 28 | Feb. 28, | Mar. 7 | Feb. 21 | Feb. 21 | Feb. 21 | Feb. 21 
Vacuum—inches of mercury | 0 11.53 16.70 19.69 20.40 21.79 24.07 25.72 28.18 
Condensing water a i Re. é% 5.7 7.0 S64) ee | vey | 112 15.3 43.7 
Feed water | | | 

Batornster! reise SoA aes ea oa ad ee 29.15 | 29.15 29.15 | 29.7 29.95 | 29.85 | 29.85 | 29,85 
Pressure in high-pressure steam chest (above atmos.) Ee of 146 147 148 147 151 | 150 148 149 
Revolutions per minute. a = és --| 109 /|118.6 122.6 124.5 | 124.3 | 125.4 126.6 127 127 
Indicated horse-power | 7 3 78.7 78.5 81 | 8 82.2 83.4 
Brake horse-power 67.4 66.9 69.1 | 706 | 71.1 71.5 
Mechanical efficiency ~ i i at .856, -852 .853 850 -865 -857 
Total water used per hour in pounds (W) 1210 | 1218 | 1217 | 1235 | 1246 1247 
Hotwell temperation—deg. Fahr. (tu) >. Ss Sg 164.5 | 164.3 | 157 | 142.8 | 129.2 88.8 
Mean pressure reduced to low-pressure cylinder (M).. 37.41 | 37.33 38.22 | 38.85 38.32 38.85 
Indicated horse-power at 120 revolutions oy -. <5 75.8 | 7.7 | 77.5 | 787 77.6 78.8 
Brake horse-power at 120 revolutions (E) 65 64.6 661 | 67 67.2 67.6 








‘ fee ne 
Water per hour at 120 revolutions, (Wi ) = dha | 


| 
| 
Heat units per hour at 120 revolutions* (Wx) | 
| 


1154 1155 1164 


| 


| 
1166 | 1175 | 1164 | 1170 | 1177 | 1178 
| | 
996 1008 1016 1015 1033. | +1053 92 
| | | 
*T, = Total heat—above zero Fahr. —per pound of steam of boiler pressure. (Wa) = Heat units redueed to pounds of water 
for comparison. 
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the lower condenser temperatures associated with the | vacuum no effect upon the weight of steam admitted per 
higher vacua had no condensing effect on the steam acting | stroke into the high-pressure cylinder, curve W, would 
in the cylinders. Curve M represents the actual mean | simply be a horizontal straight line. 
pressure realised, and the vertical distance between M e indicator cards, as well as the recorded receiver 
and M, at any vacuum shows the loss due to cooling effect pressures, show this fact in another way. Specimen 
of the condenser at that vacuum. It is seen that the loss | indicator cards are given in Fig. 4, from which it 
grows as the vacuum rises. will be seen how the high-pressure exhaust ‘‘ sympa- 
ow far the second supposition is from the truth is | thises” with that of the low-pressure, and how the steam 


follow suit. In connection with all this, it is to be borne 
in mind that no adjustment or condition about the engines 
was altered during the trials, with the single exception 
of the amount of condensing water. All the variation in 
results must therefore be due to this single cause. 
Mechanical efficiency does not appear to be materially 
affected by degree of vacuum. Partly for this reason, 
and partly in order to avoid confusion in the diagram, 
the curve of water used per indicated horse-power in 
terms of Wu has not been drawn. It is to all intents 
and purposes parallel with that for brake horse-power, 
but occupying a lower position on the diagram. 

These experiments have been made on triple-expansion 
engines. ‘The question naturally arises, Would similar re- 
sults follow from experiments on double and quadruple 
expansion? A thoroughly conclusive answer to such a 
question can only be obtained by direct tests, and such 
will probably be carried out later on with these engines. 
Certain predictions from the foregoing results may, how- 
ever, fairly be hazarded. The fewer the number of cy- 
linders intervening between the steam pipe and the con- 
denser the greater would be the general effect of the 
condenser temperature upon the working steam in the 
cylinders ; and vice versd, the greater the number of cy- 
linders the less would be the condenser effect upon this 
steam. It may therefore be expected that in a two- 
cylinder compound engine the vacuum associated with 
maximum economy will be somewhat less than 20 in., 
while in the case of a four-cylinder quadruple-expansion 
engine the corresponding vacuum will be somewhat 
higher than 20 in. During the whole of these trials 
steam was shut off from the cylinder jackets. How far 
the results may be modified—if at aby the use of 
jackets will be subject of future tests. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the 21st ult., the s.s. Barsao, which has 
been built by the Chantier Naval Anversois, Antwerp, 
for Messrs. Worms and Ce., Paris and Havre, had her 
trial trip off Flushing. Her dimensions are: Length, 
260 ft.; breadth, 30 ft.; depth, 23 ft ; and she will 
earry 2000 tons on 19 ft. draught. The propelling 
machinery, which has been constructed by_ the North: 
Eastern Marine Engineering Company, Limited, of 
Wallsend-on-Tyne and Sunderland, at their Wallsend 
works, consists of a set of triple- expansion engines, 
having cylinders 21 in., 34 in., and 56 in. in diameter 
by 39 in. stroke, with two large steel boilers working at 
160 lb. pressure. The trial proved successful, the vessel 
attaining a speed of 12 knots. 





On Wednesday, the 28rd ult., Messrs. R. Craggs and 
Sons, Limited, Middlesbrough, launched a steel cargo 
steamer, 330 ft. long, 45 ft. beam, and 23 ft. deep. The 
machinery will be titted by Messrs. Richardsons, West- 
garth, and Co., Limited, of Middlesbrough, having 
cylinders 224 in., 364 in., and 62 in. in diameter by 42 in. 
stroke, steam being supplied by extra large single-ended 
boilers, over 15 ft. in diameter, working at a pressure of 
180 lb. to the square inch. The vessel has been designed 
to afford a large cubic capacity, and is expected to lift 
about 4500 tons deadweight on light draught. She is 
being built to the order of the Russian Export Company, 
and on leaving the ways was named Export. 





On Thursday, the 24th ult., the steel screw steamer 
Teviot, built by Messrs. Craig, Taylor, and Co., Stockton- 
on-Tees, to the order of the Royal Mail Steam Packet 
Company, London, proceeded to sea for her trial trip. 
The dimensions of the vessel are: 342 ft. by 46 ft. by 
27 ft. Gin. depth moulded. Her engines have been 
constructed by the North-Eastern Marine Engineer- 
ing Company, Sunderland, the cylinders being 25 in., 
42 in., and 68 in. in diameter by 45 in, stroke, with three 
large steel boilers working at 180 lb. pressure. During 
the whole of the run, of several hours’ duration, everything 
worked with the greatest smoothness, the vessel main- 
taining a speed of 125 knots. 


On Saturday, the 26th ult., the screw steamer Gamen 
underwent her trial at sea. She is a fine and exceedingly 
strongly-constructed vessel, and has been built to the 
order of the Rederiaktiebolaget ‘‘ Condor,” of Stockholm, 
by the Blyth Shipbuilding Company, Limited, Blyth. 
The steamer measures 319} ft. in length, with a breadth 
of 45 ft. 8 in. and 22 ft. 9 in. depth, and is of the single- 
deck type, built to Lloyd’s highest class. Special attention 
has been paid to ensure quick despatch and loading, and 
the pom fitted with four masts, two abreast, to which 
are attached large derricks, worked from eight steam 
winches. Electric light has been fitted throughout. The 
engines are by the North-Eastern Engineering Com- 
pany, of Wallsend. During the trial everything worked 
smoothly and efficiently, notwithstanding the heavy sea 
running. ‘The Gamen has been constructed under the 
supervision of Mr. W. Hok, of Stockholm. 








The Corinthic, which has recently left the yard of 
Messrs. Harland and Wolff, Belfast, for her steam trials, 
is the second of three large twin-screw steamships ordered 
by Messrs. Ismay, Imrie, and Co., White Star Line, forthe 
service between London and New Zealand, which has for 
many years been carried on in conjunction with the Shaw, 
Savill, and Albion Company, Limited. The dimensions of 
the Corinthic are: Length over all, 515 ft.; length between 
perpendiculars, 500 ft. ; breadth, 63 ft.; depth, 49 ft.; 
gross register tonnage, 12,231 tons. There is accommoda- 
tion for 94 saloon, 84 second, and 186 third-class pas- 
sengers. In addition, the vessel possesses a great cargo 
capacity, including ample gr yr | space for the 
importation of mutton. Since 1888 the White Star Line 
has had twenty-one twin-screw steamships built for its 
various trades. 








indicated by the upward inclination of curve W;. This! line, as well as the exhaust line of the intermediate cards, 
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** ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated, 


Where inventions are communicated from abroad, the Names, | 


» Sale . 
r.C., at | 


ce., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent O, 
Branch, 25, Southampton Buildings, Chancery-lane, 
the uniform price of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


12,469. B. J. Berthelon, Meyer in Bourg (Ain), 
France. Telephone Induction Coils. [10 Figs.] June 18, 
1901.—This invention provides for use on telephone circuits an in- 
duction coil having a multiplicity of windings. A triple-wound 
coil may have the middle winding connected to the line, the inner 




















winding to the transmitter, and the outer to the receiver. A coil 
with four windings is described in the final specification as having 
its innermost winding coupled to the transmitter, the next winding 
to the line, and the third and fourth windings to two separate | 
receivers, (Accepted June 11, 1902.) 


8670. T. L. Carbone, Berlin. Arc Lamps, [11 Figs.) 
April 14, 1902.—In this gravity-feed arc lamp there are two carbons 
for each arc electrode, and the carbons of each electrode feed | 
against one another. There may be an electromagnetic arc striker 





action controlling one vair of carbons, and electromagnetic action 
may be used to deflect the arc, The carbons of each pair are 
flattened on their meeting sides, and are mechanically connected 
through their holder by a toggle lever, whose middle point is guided 
in a slot or groove. (Accepted June 18, 1902.) 


1136. Gebr. Siemens and Company, A. G.,and H. 
Viertel, Charlottenburg, Berlin. Arc Lamps. [3 Figs. ] 
January 15, 1902.—According to this invention materials capable 
of increasing the light of the electric arc beyond that obtainable 


Figl. 


‘Ug. 
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mediate silencing box of comparatively large dimensions. 
that incrustation upon the cylinder may be easily removed the ex- 
terior of the cylinder in the water vessel is closely surrounded by 
a detachable band of wire gauze. (Accepted June 18, 1902.) 


15,769. W. L. Voelker, London. Incandescence 
Electric Lamps. [6 Figs.) August 3, 1901.—This invention 
relates to high-tension incandescence electric lamps of the so- 
| called ‘‘ breeches” kind, in which the base of the lamp-globe is 

| divided for insulating purposes. In order that the insulating value 

of the contact-bearing holder plug at the lamp base may be as high 
| as possible, it is arranged that the fixing cement (plaster of Paris), 


| 





| 


| 
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and which may contain water, shall not be continuous between the 
lamp terminals, but be divided by a body of vitrified porcelain or the 
like. When a brass collar is used, the porcelain may also insulate 
the two bodies of plaster from the collar, but a collar is not neces- 
sarily used, as the porcelain may itself provide the necessary 
mechanical strength in the lamp base (or holder plug). (Accepted 
June 18, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5857. W. J. Robb, Portadown, Ireland. Internal- 
Combustion Motors. [7 Figs.] March 20, 1901.—The gas 
engine according to this invention is provided with means whereby 
the quantity of explosive mixture, or the constitution of the same, 
may be varied for the production of variations of power witha 
degree of compression automatically or otherwise adjustable and 
proportioned to the constitution and quantity of the gaseous mix- 








ture admitted to thecylinder. The piston travel is not varied, but 
the working cylinder is movable relative to the crankshaft, a 
graduated cam determining for various positions of the cylinder, 
the correspondingly best period of opening of the combustible- 
admitting valve or valves. Means for moving the-cylinder may 
comprise a rocking beam, connected therewith and having its 
fulcrum adapted to be moved nearer to or further from the 
cylinder. (Accepted June 11, 1902.) 


9893. W. Bernhardt, Vienna. Explosion Engines. 
{2 Figs.] April 29, 1902.—In order to diminish the quantity of 
water that must be carried with a portable explosion engine‘it is 
usual to provide means whereby such water when heated may be 
readily cooled, and according to this invention the cooling of such 
water is hastened by causing a current of air to be drawn over its 


























surface by the ejector action of the exhaust gases that are, to 
render the exhausting action continuous, collected in an inter- 
In order 


14,653. A.J. Boult, London. (J. EF. Goldschmid, Frank- 





| gas containing approximately only 25 per cent. of nitrogen,” 
} and which the inventor terms ‘‘ three-quarter water-gas.” The 
| gas is made by a process which, it is stated, conserves 90.7 per 
| cent. of the heat units of the fuel, and in which the customary 
starting blast and gas period of the water-gas process is associated 
with athird gas period, in which air is blown in more slowly than 
for the ordinary blast (and with or without steam), but during 
which coal is distilled. Twin generators are preferably em- 
ployed, and the process then ‘“‘consists in blowing = one gene- 
rator and charging fresh fuel into it, blowing through the other 
| generator a quantity of air less than necessary to blow it up, and 


| at arate slower than that used for blowing up, passing the escap- 
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rom carbon only are added to the cores of arc light carbons. Known 
materials for the purpose may be used, of a kind ‘*which make 
the are light illuminating and steady.” 
claimed. (Accepted June 18, 1902.) 


The invention is broadly 





Sort a/M., Germany.) Fru 
| fication is described and claimed a manufacture, ‘‘ the new mixed 


el Gas. July 18, 1901.—In this speci- 


ing gases through the said first generator, admitting steam into 
the second generator, and passing the escaping gases through 
the first generator, blowing up the second generator, blowing air 
slowly and in small quantity through the first generator, as de. 
scribed, and passing steam through the first. generator and after. 
wards through the second one.” (Accepted June 18, 1902.) 


LIFTING AND HAULING APPLIANCES. 


9970. Siemens Brothers and Co., Limited, Lon. 
don. (Siemens and Halske, Berlin.) Win es, 
{3 Figs.) April 30, 1902.—This invention provides a form 
of ‘‘retarding apparatus” to effect an automatic reduction in 
the speed of a winding engine shortly before the end of the 
wind, and by which nevertheless the engineer is afforded the 
power of controlling the motion up to the end of the “ jour- 
ney” without having to disengage any coupling, and is also 
enabled to commence the return journey without having to 
actuate any disengaging gear. As in the usual construction of the 
valve gear lever, whereby for the journey in one direction the 
lever is moved in a different path from that in which it is moved 
for the journey in the other direction, in the apparatus according 
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to this invention it is immaterial whether the valve gear lever 
is moved respectively backwards and forwards for the journeys in 
different directions, or whether it is in both cases moved forwards 
but in different guide-slots arran; side by side, the lateral 
motion of the lever being made4o shift the valve connections for 
effecting their reversal in a known manner ; but in any case the 
apparatus comprises a cam device actuated by the shaft of the 
winding engine, which is made to automatically operate the valve- 
gear lever shortly before the end of a ‘‘journey” in such 
manner as to bring it into — for reducing the speed to the 
required extent, while at the same time it leaves the lever free to 
be moved by the engineer either for bringing the valve gear to the 
zero position or for reversing. (Accepted June 18, 1902.) 


5970 


MINING, METALLURGY, AND METAL- 


WORKING. 


4621. G. Lieussou, Paris. Production of Bronze. 
—February 24, 1902.—In order that bronze may be cast success- 
fully in metal moulds the tin is first mixed with a certain quan- 
tity of sodium, both being in the fuzed state, and the alloy 
cooled and added to the pe as soon as the latter is melted 
and, it is stated, causes the whole to attain a temperature 
of 1100 deg. or 1200 deg., with a fluidity so complete that it may 
be cast in metal moulds (with metal cores), furnishing castings of 
great sharpness. The sodium employed may be in quantity from 
0.5 per cent. to 10 per cent. of the whole buik, and, it is stated, is not 
retained in the alloy. (Accepted June 11, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


8116. W. A. Deke. Fall River, Mass., U.S.A. 
Tri Craft. [8 Figs.) April 7, 1902. (Convention date, 
May 31, 1901.)—In order that submarine or, if desired, other boats 


may be mechanically trimmed, according to this invention cylin- 
der-like reservoirs with fitting pistons are located in various parts 
of the vessel, and their lower and upper ends are respectively 
connected all together by pipes. A heavy liquid, such as mercury, 





is introduced into the system, and the pistons in the reservoirs 
are closely set thereon. Preferred means for changing the pos!- 
tion of the mercury comprise fluid normally under like pressure 
within the upper s of all the reservoirs, and means for cutting 
off the supply of fluid under pressure to any one of the reservoirs, 
and of permitting discharge of the pressure fluid therefrom when 
mercury from the other reservoirs is forced in. (Accepted June 
18, 1902.) 








GoLp-MInInG IN THE TRANSVAAL.—The aggregate Py 
duction of gold in the Witwatersrand district to June « 
this year was 656,842 oz., or at the rate of 1,313,684 oz. 

rannum. The output for the whole of 1902 will pro 
pably, however, be 2,000,000 oz. at the least, 
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MIDLAND ELECTRIC CORPORATION 
FOR POWER DISTRIBUTION. 


In previous issues, as well as in an article on 
‘Electric Power Distribution,” which appeared in 
TRACTION AND TRANSMISSION, vol. iv., page 121, 
June, 1902, we had occasion to refer to the York- 
shire Electric Power Scheme. This week we are 
enabled to publish a map showing the area of the 
Midland Electric Corporation. The scheme is 
much less ambitious than the Yorkshire one, but 
it is much more advanced. The machinery is 
already installed, and a detailed description 
of the first supply-station will shortly be pub- 
lished in our supplement, Traction anp TRANS- 
MISSION. 

More than one important power-distribution 
scheme is only just taking shape, while the 


which shows that not much time has been lost in 
designing and carrying out the work. The power- 
house is situated at Ocker Hill, near Tipton, Staf- 
fordshire. The buildings are constructed entirely 
of brick, and were built by Messrs. Hughes and 
Stirling. Ample provision has been made for ex- 
tensions in the future. 

The boiler-house is 128 ft. long, and contains 
eight Babcock and Wilcox boilers, arranged in a 
row down one side, provision being made for a 
similar row down the other side when necessary. 
Each boiler has a heating surface of 4780 square 
feet, and is fitted with a superheater of 454 square 
feet heating surface. Babcock and Wilcox chain- 
grate stokers, driven by electric motors, are used. 
Coal can be brought to the site either by rail or 
canal ; in connection with the latter a basin has 
been constructed, and it is proposed to make a 





There are three Weir feed-pumps, having a capa- 
city of 10,000 gallons per hose a, ahieo a 
kine filters, each ca ile of dealing with 10,000 
gallons per hour. ere is a cast-iron tank over 
the ay segprn — 60,000 gallons, which is 
divided into three equal sections, and the centre 
one is used as a hotwell. 

The engine-room is 176 ft. long, 70 ft. broad, 
and 43 ft. 6in. high. It is spanned by a 20-ton 
overhead electric travelling crane. e plant 
installed at present consists of two 800-kilowatt 
units and one 1500-kilowatt unit. Each of the 
smaller units consists of Ferranti two-phase alter- 
nators, 7000 to 7500 volts, 50 periods per second, 
direct coupled to vertical compound Ferranti 
engines of the grid-valve type, running at 166 
revolutions per minute. The large unit consists of 
a Ferranti two-phase alternator as above, coupled 
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Midland is practically completed. The company is 
also in this peculiarly fortunate position, that, 
instead of waiting till the works were completed 
before seeking customers, it first secured a large 
number of orders to supply electricity in adja- 
cent areas—a slow fe laborious method, as 
each local authority has had to be reckoned with 
and its consent obtained. This difficult task 
the Midland Company has very successfully com- 
leted, and the list of the districts for which 

“Soap Orders have been obtained is given 

ow: 

Wednesbury, Amblecote, Bilston, Brierley Hill, 
Coseley, Darlaston Heath Town, Lye and Wolle- 
scote, Quarry Bank, Rowley Regis, Sedgley, Short 
Heath, Tipton, Wednesfield, Willenhall, Kings- | 
Winford, Tettenhall, Upper Penn, Great Barr, and 

ushbury. 


All these orders have been granted since 1897, 





and the installation is now practically complete, | for induced draught. 





siding from the railway. The coal - handling 
apparatus was supplied by Messrs. Babcock 
and Wilcox, and is of the C. W. Hunt Com- 
pany’s (New York) pattern. It is driven by 
electric motors. The barges are unloaded by 
a bucket elevator which deposits the coal in a 
hopper, from which it is transferred by a bucket con- 
veyor to the coal bunkers over the firing avenue of 
the boiler-house. The capacity of the apparatus is 
500 tons per day. The returning buckets of the 
conveyor remove the ashes from the furnaces. The 
coal bunkers over the firing avenue can hold 875 
tons of coal, and are constructed entirely of steel. 
The draught for the furnaces is provided by a 
circular chimney-stack, made by Sir William Arrol 
and Co., 120 ft. high and 9 ft. 6 in. in internal 
diameter, built of steel plates riveted together. It 
is self-supporting, and lined with firebrick through- 
out. It is proposed to instal a motor-driven fan 








to a Yates and Thom vertical compound Corliss 
engine, running at 100 revolutions minute. 
In each case the alternator is mounted on the shaft 
between the high and low pressure cylinders. 
Each unit has a separate exciter, rope-driven from 
the engine shaft, and each engine has its own 
surface-condensing plant. The air-pumps, which 
are of the Edwards type, are motor driven 
in the case of the larger unit, but the smaller ones 
are driven by ropes from the engine shaft. The 
centrifugal circulating pumps are similarly driven. 
Circulating water is obtained from the Birming- 
ham Navigation Company’s canal, which adjoins the 
power-house. 

The switch gear has been supplied by Messrs. 
Ferranti, Limited, and is of their usual pattern. 
On the extra high-tension boards the switches of 
the two phases are coupled together so as to open 
circuit simultaneously. These switches have each 
two separate sets of contacts—one set for carrying 
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the main current, and auxiliary contacts, immersed | article published in the issue of ENGINEERING of bought by the Newcastle Fire Office, who carried on 


in oil inside a porcelain box, which finally break the Ist inst. (see page 134 ante). 
the circuit when the switch is opened. There are | 


seven breaking contacts, insulated from each other| N@WCAsTLE AND GaTEsHEAD WaTER Works. 


the business and again added to the works. In 1805 
a shaft was sunk on the Town Moor, and this com- 
municated with a disused colliery, in which a large 


and connected in series, so that the final break is| A third excursion on this day (Thursday, the quantity of water had accumulated. The water was 


made at fourteen different points. The extra high- | 31st ult.) had been organised by the Newcastle and | 


raised by meansof a windmill for the use of Newcastle, 


tension main fuses are arranged with four breaks Gateshead Water Company to visit their extensive Gateshead being supplied from Heworth Springs, 


in parallel. When the fuses blow, the ends are | works in the Rede Valley. This was a delightful 
drawn into long cylindrical tubes by means of excursion, to which ladies also had been invited, and 
springs, and the arc is quenched in oil. the executive of the company had spared no pains 
The sub-stations are supplied with power at in their endeavour, which was absolutely success- 
7000 volts, British Insulated Wire Company’s ful, to administer to the enjoyment of their guests. 
lead-covered paper insulated cables being employed. | Mr. Charles Hawksley, the engineer to the works, 
All the two-phase cables have three conductors. was himself present to receive the members. 
Two of the conductors are arranged side by side,| The Newcastle and Gateshead Water Company 
as in a twin cable, and the third conductor, which | supplies daily an average of 19 millions of gallons, 
is the common return, encircles them. The extra which serve a population of some 512,000 persons ; | 
high-tension system of feeders is arranged as far or about 37 gallons per head. As will be seen by 
as possible on the ring-main system, so as to|the plan and section we publish on the present 
Pe an alternative path in the event of the | page, the operations of the company cover a large 
»reakdown of any cable. The current is trans- | area; and although the history of the undertaking 
formed in the sub-stations to 2700 volts where it | has been one of continuous expansion, there is no 
has to be transmitted any considerable distance, | prospect of finality at the present time, so rapidly 
and to 200 volts to supply consumers or feed dis-|is the prosperity and importance of the district 
tribution mains within easy reach of the sub- | increasing. 
station. The Newcastle water works are of considerable 
The sub-stations of Bilston, Wednesbury, and [antiquity and possess a good deal of historical 
Brierley Hill each have two transformers of 100 
kilowatts and one transformer of 50 kilowatts, 
which reduce voltage to 200 volts. Each station 
also contains two 100-kilowatt and one 50-kilowatt 


! 





on the other side of the river. This did well enough 


‘until the year 1831, when a long drought cut short 


the supply ; and to. meet the town’s demands a 
deeper shaft, which gave inferior water, was sunk 
at Coxlodge, the original source of supply. In 
1832 the peaceful history of the Newcastle water 
supply was threatened by a contest, which, when it 
took place, resulted in the water supply business, 


| which Yarnold had established, passing into other 


and, possibly, more vigorous hands. A Bill was 
promoted in Parliament by the Newcastle Subscrip- 
tion Water Company, who proposed to take the 
whole supply from the River Tyne. This was 
opposed by the old company, but the Subscribers 
had their way, the Royal Assent being given to the 
Bill in 1834. The new company proceeded with 
promptitude and vigour. Fresh engines were de- 


signed capable of pumping from the river 400,000 
| gallons a day. These were completed in 1835, and 


a year later, in 1836, the old company gave way 


Plaw and Section of Reservoirs and Pipe Line. 





transformers, which reduce the voltage from 7000 | REDE eee newcastis X37 
volts to 2700 volts. In Tipton sub-station there is | A é re pe kine FF  onmmpagaa sictiiaas <thiinaidibbitalatn UPON-TYNE/ } i A, 
one 100-kilowatt and one 50-kilowatt transformer, | Yl, eaperer [Bea SS rpeth: LZ 

Yu Tramwayh\__ 4.4 pont ann fhrodde, von GATESHEAD 


the ratio of transformation being 7000 to 200 volts. | 
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The Old Hill sub-station is equipped similarly to | Horseley Yyjeao..<\ p ; SQ gue 
Tipton, with a duplicate set in addition for trans- | Y ASV Ste Salen 
BELUNcHAM, YY E220 ra 


forming down to 2700 volts. Tank transformers | 
of the Ferranti pattern are used for transforming 
from the 2700-volt feeders to 200 volts. 

The Bilston sub-station contains two 200-kilo- 
watt rotary converters for supplying power to the | 
Wolverhampton and District Tramways. | 
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It is at present intended to supply power fron | a 
one generating station at Tipton, designed to OF ee Pm y = 
| \ 
i) 


tle 
nburrn 
pre 



































: s 
accommodate 6000 kilowatts, of which 3500 kilo-| 600. . - MS cea _ £ 3 
watts have so far been installed. beet Gia ) 2 Ra eng 
The area over which electricity will be supplied is | ee at BR . FAN > 
about 100 square miles; it is particularly well 400 =e iH r 
adapted for the supply of power in bulk, comprising | ———— % 


as it does large numbers of factories of all kinds, as 





well as steel and iron works, coal mines, and many 





tramways, and is densely populated. The region | 7202+ * -» \ 














covered is a belt of the Black Country between | 

Birmingham and Wolverhampton. a ; 
As regards the character of the demand, it will | Datum ad ey 6 8 § 8 

rnc 5 be mainly for power purposes, but a large | (7480) 

ousiness will no doubt be done in the development | 


of electric lighting in the numerous towns served. | interest. The first Act of Parliament relating to 
The rates proposed for lighting are 6d. for the first | the water supply of the district was passed in 
hour of maximum demand, and 3d. after ; or a flat 1698-9; and although this was 85 years after Sir 
rate of 4$d. For power an alternative is also Hugh Myddleton brought the New River water to 
offered, between a flat rate of 1}d.,and a maximum | London, it is a very early date for a district so 
demand system with 3d. for the first hour and | lightly populated as the Newcastle district then 
.825d. afterwards. The price for public lighting is| was. The town owed its first water supply to an 
1.6d. per unit. ; attorney, William Yarnold — he was a south 
The plant has been designed with a view to pro- | countryman from New Woodstock, in Oxfordshire 
ducing current economically, and the capital expen- | who obtained the first Act. Before this, how- 
diture has been kept low ; and with a fine area of ever, conduits had brought water from neighbour- 
supply, such as this company possesses, it should ing springs to fountains erected in the streets. 
be able to show a good return on its first invest- | These were for drinking purposes, water for ordi- 
ment. The whole plant was designed and carried nary domestic use being obtained directly from the 
out by Messrs. Kincaid, Waller, Manville, and Tyne. After Yarnold obtained his Act, he con- 
Dawson, who are the engineers to the undertaking. structed a small reservoir at Coxlodge, about 
4 miles north of Newcastle, and from thence water 
| was brought in 4-in. wooden pipes to Gateshead. 
THE INSTITUTION OF MECHANICAL Two reservoirs were made at the latter place, and 
ENGINEERS | water was pumped into them from the Coxlodge 
: ‘ ; springs. From these reservoirs the flow into New- 
In our last two issues we gave an account of the castle was by gravity through 5-in. elm pipes. In 
recent Newcastle meeting of the Institution of Newcastle there were two large leaden cisterns, 
ee pe Em WN Bad our description to and from these the water was distributed along the 
the cond usion of the excursion made to visit the ‘principal streets by means of pipes. 
shipyards and engineering works on the River | It will be seen that these were ‘ water-works” 
Wear. We now conclude our report. _in the modern and proper acceptation of the term, 
Vis tae |and were among the earliest of their kind in the 
MEE. SD SSCSURS. | country, although erected more than 200 years after 
On the Thursday of the meeting (the 31st ult.) a the Dutch engineer, Peter Morrys, pumped water 
oe of members proceeded by train to visit the from the Thames by a water-wheel at London 
ewburn Steel Works of Messrs. John Spencer Bridge, and supplied it to the surrounding neigh- 
and Sons. The journey was made by train, leaving | bourhood. 
Newcastle at one o'clock. On arrival the visitors, After about 30 years, in 1730, Yarnold sold the 
were entertained at luncheon, by invitation of | whole undertaking to a joint stock company, which 
Messrs. Spencer, and afterwards proceeded to | extended the operations and continued to supply the 
inspect the works, which were described in our | town for the next 67 years. In 1797 the works were 











land sold its wo.ks to the new undertaking. In 


1845 another company was started to bring water 
from Whittle Burn, about 12 miles from Newcastle, 
and shortly after the Subscription Company and 
the Whittle Burn Company joined forces, forming 
the present’ Newcastle and Gateshead Water Com- 
pany ; although that name was not officially taken 
until the year 1863. 

By the latter year consumption had so much 
risen, and through drought the supply had_ been 
so inadequate, that further important additions 
were made to the resources of the company. Five 
reservoirs had been previously formed in the valley 
of the Whittle Burn. These had a capacity of 
215 million gallons, the drainage area being about 
3600 acres. This was in 1848, but two years later 
the demand for water had increased to such an 
extent that the company was obliged to use Tyne 
water, and again in 1853 pumping from the river at 
Elswick was had recourse to. Up to 1863 the whole 
of the water, including that taken from the Tyne, was 
delivered to consumers in an unfiltered state ; but 
in 1860 the company laid down filter beds, which 
were brought into use three years later. Those 
who are acquainted with the Tyne now will wonder 


how its water could have been used for domestic 


purposes unfiltered forty years ago. The Tyne lr, 
however, even now, a cleaner stream than many 
other rivers of a similar character. Lord Armstrong 
has stated that in his young days he used to fish 
for salmon—successfully one may suppose—° 
the banks which he afterwards covered with 
the Elswick works. It is well to remember also 
that the earliest attempts at filtration were made 
not very many years previously. It was in 1829, 
when the Chelsea Water Company took their 
supply from the Thames at Chelsea, that the first 
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attempt at filtration was made by the laying down 
of sand filter-beds ; and it was not until 1852 that 
the same company removed their intake to Surbiton. 
On the Continent we find this necessary feature of 
sanitation—filtration of water—neglected up to the 
present day ; and in 1893 the people of the City 
of Hamburg drank water taken directly from the 
river. That the Thames, at the time mentioned, 
by no means merited the poetical epithet of 
‘silvery ” may be gathered from what was said 
of it in 1827. We are told that ‘‘the water taken 
up from the River Thames, between Chelsea 
Hospital and London Bridge, being charged with 
the contents of more than 130 public common 
sewers, the drainings from dunghills and lay stalls, 
the refuse of hospitals, slaughter-houses, colour, 
lead, gas, and soap works, drug-mills, and manu- 
factories, and with all sorts of decomposed animal 
and vegetable substances, ought no longer to be 
taken up by any of the companies.” One wonders, 
remembering the fastidiousness of the present day, 
how any inhabitants of the Metropolis survived to 
continue the race ! 

To return to the Tyne supply ; in 1876 an exten- 
sive scheme was. brought forward for impounding 
the waters of the Dry Burn and Small Burn. Two 
reservoirs were formed, known as Little Swinburne 
and Colt Crag, with another at West Hallington 
(see plan). The storage capacity was brought from 
1216 million gallons to 3061 millions, and the 
drainage area was increased from 17,300 acres to 
22,140 acres. The Act authorising these works 
provided for the filtration of all water for domestic 
use, but permission was given to lay down separate 
pipes for the supply of river water for trade pur- 
poses. A 24-in. main, which had been laid in 
1848, took water from the ‘‘Trade Reservoir” at 
Whittle Dean, the supply being obtained from the 
river at Wylam, and distributed it to the factories 
of Newcastle and Gateshead. Since then the com- 
pany has obtained powers to go still further up the 
valley to impound the River Rede at Catcleugh, 
with a 30-in. main to carry this water to an exist- 
ing aqueduct, which was brought into use in 1898. 

The reservoir at Catcleugh is still in course of 
construction. It will have a storage capacity of 
2345 million gallons, the drainage area being 10,330 
acres. The total storage capacity will be, when 
these works are completed, 5406 million gallons, 
and the drainage area 32,470 acres. As stated, the 
present supply is 19 million gallons per diem. 

The programme arranged by the executive of the 
water company enabled members to visit the most 
interesting part of the works, and at the same time 
to see the scenery of the Tyne Valley to full advan- 
tage. Train was taken to Woodburn, where a short 
walk brought the visitors to the light railway, by 
which they were taken still farther up the valley, 
over the historic ground of Otterburn and Percy 
Cross. A ride of 17 miles brought them to Cat- 
cleugh, where luncheon was served in the Mission 
Room. After that the work in progress at Cat- 
cleugh was inspected, and then another visit was 
paid to the Mission Room for the purpose of after- 
noon tea. A return was subsequently made by 
the same route to Woodburn, whence the party 
departed for Newcastle by train. 


Tue Hartiepoors: ~ ; 

The last day of the meeting, Friday, the 1st inst., 
was devoted to an excursion to the Hartlepools and 
to three other excursions, respectively to Bamburgh 
Castle, to Chillingham Castle, and to. Cragside, 
Rothbury. The first-named was naturally the most 
important visit, and afforded members an excellent 
opportunity of inspecting the fine engineering 
works of this busy centre of industry. Under the 
guidance of Mr. J. R. Fothergill, the honorary 
ocal secretary of the Reception Committee, and 
the other members of the Executive Committee, the 
whole arrangements were excellently planned and 
most ably carried out. Members left Newcastle at 
10.40 by an ordinary train, and having traversed 
the 36 miles to West Hartlepool, reached their 
destination at 12.30. They at once proceeded to 
the Grand Hotel, where luncheon was served at 
the invitation of 
esters Richardson being in the Chair, with the 
resident of the Institution on his right. After 
lunch, the party were driven in brakes to visit the 
various works on the programme. 


Tue Sours DurHam STEEr AND Iron Works. 
One of the first works to be visited was that of 


the Reception Committee, Sir | 


West Hartlepool, where arrangements had been 
made to show the visitors as much as possible of the 
processes carried on, especially in the manufacture of 
ships’ plates, which form a large part of the product 
of this firm. These works were sta about 
30 years ago, and were designed originally for the 
manufacture of iron rails. In 1881 Mr. Matthew 
Gray purchased them and laid them out for the 
rolling of iron plates, but seven years later a steel 
plant was erected and the rolling of steel plates 


12 acres, and comprise seven Siemens-Martin steel 
furnaces. They have a casting pit running along 
the front, served by three 10-ton Scomatits cranes. 
These take the ingots to an hydraulic charging 
crane which serves four pits. From the pits the 
ingots are taken to the live rollers of a 36-in. 
cogging mill, fitted with tilting gear. Between 
the cogging mill and the shears there are live 
rollers, and the slabs are taken to the plate-mills 
by bogies, on to which they are lifted by a 4-ton 
locomotive crane. There are three sets of plate- 
mills. The first is a 26-in. pull-over mill, and is 
driven by a 36-in. horizontal engine. This mill is 
for rolling thinner plates and chequer plates. The 
next is a 28-in. mill driven by a 42-in. horizontal 
engine, reversed by gearing. The remaining mill 
is a 30-in. mill, pe is driven by a reversing engine 
having two 42-in. cylinders with 60-in. stroke. Iron 
plates are also rolled, there being twenty-four pud- 
dling furnaces, with shingling hammers, and a 
22-in. forge train. There is a 25-ton travelling 
crane for changing rolls or lifting heavy ingots, 
together with the usual appliances and auxiliary 
departments for work of this nature. 


THe CentTRAL MARINE ENGINE Works. 


The same party that visited the South Durham 
Steel Works next drove to the Central Marine 
Engine Works at West Hartlepool. These exten- 
sive works are the property of Messrs. William 
Gray and Co., and cover an area of about 
10 acres. They were illustrated and described in a 
former issue of ENUINEERING,* but extensions have 
been made since our account appeared. They are 
capable of producing engines and boilers up to 
5000 indicated horse-power. The number of men 
employed is about 2200, and from 45 to 50 sets of 
engines, representing about 100,000 indicated 
horse-power, can be constructed yearly. The main 
shops are fine buildings, consisting of seven spans 
300 ft. long, and varying in width from 40 ft. to 
60 ft. The engine-shops cover a floor area of 
62,000 square feet. The boiler-shops are in two 
main bays, 300 ft. long and 58 ft. and 53 ft. span 
respectively. The output for last year was 29 sets 
of engines, aggregating 47,700 indicated horse- 
power. The works contain a fine equipment of 
machine tools and other plant, and comprise the 
usual departments, such as foundry, smiths’ shops, 
&c., of a high-class marine engine works. For full 
particulars we must refer our readers to our former 
description. 


HartTLePooL ENGINE Works. 


From the Central Marine Engine Works some of 
the party proceeded to the Hartlepool. Engine 
Works of Tete: Richardsons, Westgarth, ‘and 
Co. ; another section of members having previously 
viewed this establishment. This business was 
founded more than 60 years ago, at Castle Eden, by 
the father of the late Mr. Thomas Richardson. In 
1847 the business was removed to Hartlepool, the 
firm then being T. Richardson and Sons. In 1894 a 
private company was formed, and in 1900 this 
was amalgamated with the firms of Sir C. Furness, 
Westgarth, and Co., and William Allan and Sons. 
In the early days of the Hartlepool works, loco- 
motive and stationary engines were made, but 
since 1854 marine work has been chiefly carried on, 
although the firm are now building several types of 
engines specially designed for driving dynamos. 
Upwards of 1100 sets of marine engines and boilers 
have been manufactured. 

During the last 15 years the works have been 
practically rebuilt, and are excellently arranged for 
dealing with the heaviest class of marine work. 
The principal machine-shop is a large and lofty 
building, consisting of five bays, which are of 
the following dimensions respectively : 120 ft. by 
50 ft., 360. ft. by 35 ft., 360 ft. by 45 ft., 280 ft. by 
30 ft., and 125 ft. by 45 ft. 

In this department are several remarkably fine 








the South Durham Steel and Iron Company, at 


* See ENGINEERING, vol. lv., cages 278 and 314, 


was commenced. The works cover an area of about | 


| machine tools, some of the heavier class being 
especially noteworthy. Amongst them may be 
| mentioned a quadruple geared lathe, by Shanks 
and Co., 35 ft. between centres, and capable of 
turning 12 ft. in diameter. There are two 30-ft. 
| centring lathes, which are so arranged that they 
| will turn a shaft 60 ft. long. There are three hori- 
| zontal and vertical planing machines; the one by 
' Shanks will plane surfaces 19 ft. vertical by 20 ft. 
horizontal. Besides these there are large bor- 
ing-mills, heavy slotting machines, planers, and 
other machine-tools suitable for heavy machine 
work, 

The boiler-shop is 270 ft. long and_98 ft. wide. 
It contains hydraulic riveting and flanging plant, 
and other appliances, including an equipment of 
pneumatic chipping and caulking machines. The 
forge consists of three spans, one of 70 ft. and two 
of 67 ft., with a combined length of 310 ft. Here 
are steam hammers, four overhead steam cranes, 
hydraulic jib-cranes, and other appliances neces- 
sary for heavy work. The iron foundry is 350 ft. 
long and is divided into three bays of 53 ft., 43 ft., 
and 33 ft. respectively. There are two electric 
travelling cranes of 40 and 30 tons respectively, 
besides hydraulic jib-cranes. There are various 
other departments, such as coppersmiths’, brass 
finishers’, pattern-makers’, and smiths’ shops. At 
the docks close by is a building 110 ft. by 45 ft., 
where are a number of machine tools electrically- 
driven from a central station. A set of 120-ton 
shearlegs is placed at the dock side for the purpose 
of lifting machinery, &c., into ships being ccm- 
pleted. 

Electric power is supplied from a central station 
for driving the different shops, the power-house being 
110 ft. by 47 ft. It contains two cross compound 
Corliss engines, each of 500 indicated horse-power, 
and each coupled direct to a three-phase electric 
generator giving current at 200 volts. There is also 
_a 250 horse-power single-cylinder engine driving 
|a three-phase generator, and a somewhat larger 
| horse-power continuous-current generator. There 
| is also a small motor generator of about 70 brake 
| horse-power, by which continuous current can be 
| generated directly from the larger three-phase 
' generators when the small engine is not running. 
fs an adjoining building are the hydraulic pumps 








and air-compressing plant. 
Messrs. W. Gray AND Co,’s SHipyarp. 

| The shipyard of Messrs. William Gray and Co., 
| at Hartlepool, contains eleven berths, the largest of 
| Which will take vessels up to 500 ft. long. ere 
;are at present in construction two ships, each 
| 490 ft. long by 55 ft. wide. The works are well 
| equipped with the appliances necessary for turning 
out work of the nature required for big ships, 
and dealing with the large plates, which are the 
characteristics of modern construction. All machines 
|are electrically driven, the generating plant con- 
| sisting of engines giving 850 indicated horse-power, 
which is used for driving 12 dynamos, the total 
number of motors in operation being 104. The 
| hoisting of material for ship construction is also done 
by electrically-driven winches, of which there are 
30. There is also a pneumatic plant for riveting, 
drilling, and countersinking. 

There are two graving docks. When in full 
| work about 6000 men are employed. In 1891 the 


firm paid just on half a million sterling in wages. 


Messrs. Furness, Wituy, AND Co.’s SHIPYARD. 


Another shipyard visited by members was that 
Messrs. Furness, Withy, and Co., at West Har- 
tlepool. Here there are three berths, each of which 
will take a vessel 500 ft. long, and a graving dock 
380 ft. long. There is a large crane capable of lifting 
80 tons with a reach of 40 ft. The shipbuilding sheds 
in connection with the building slips have the neces- 
|Sary machines for executing large work, plates 
‘up to 64 ft. in length having , ee dealt with. The 
| frame-turning plant is large enough for bending 
frames of a size required for vessels as large as the 
Campania. Adjoining the fitting and engine-repair- 
ing shops, which are near the graving dock, is the 
power-house, which contains engines of 600 horse- 
power, used for driving the dynamos that supply 
current to actuate the whole of the machinery in 
the fitting-shop, machine sheds, joiners’ shop, saw- 
mills, and blacksmiths’ shop. There are also a 
number of electric winches in the yard. A new 
beam shed, 200 ft. by 60 ft., has recently been com- 
pleted, and contains a number of machine tools ard 
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other appliances of modern description. The 
number of men employed is about 1000. 


Irvine’s SHIPYARD AND Dry Dock. 


A visit was also paid by some of the members to 
the Irvine Shipbuilding and Dry Dock Company’s 
yard at West Hartlepool. Here there are three 
shipbuilding berths, with the frame and beam sheds 
and other departments necessary for the construc- 
tion of steamships. A good deal of the machinery 
is driven by electricity, and the works are also 
electrically lighted. There is an hydraulic installa- 
tion for working the plate-bending and_ riveting 
machines, &c. The graving dock is adjacent the 
building slips. It is 380 ft. long, and 52 ft. wide 
at the bottom. Rails are laid alongside the dock, 
and on these there runs a steam crane, which will 
lift a weight of 15 tons at a radius of 35 ft. 


BaMBuRGH CASTLE. 

The three remaining excursions, already re- 
ferred to, arranged for Friday, the Ist inst., were 
of a very pleasant nature, but did not possess any 
special engineering interest. At Bamburgh Castle a 
good idea may yet be obtained of the nature of an 
ancient northern stronghold. It stands, so much 
as remains, on a massive rock, which rises close to 
the sea to a height of about 150 ft. It is said to 
have been first built in the year 547, just thirteen 
hundred years before the Institution of Mechanical 
Engineers was founded. The view obtained from 
here is very fine, the Farne Islands being just off the 
coast to the eastward. The party, which included 
ladies, was taken by train to Belford Station, 52 
miles north of Newcastle, and were driven to Bam- 
burgh, a distance of about 5 miles. This castle has 
been often besieged, and after falling into decay 
became, in 1720, the property of the Bishop of Dur- 
ham. In later years it has been associated with the 
late Lord Armstrong as an example of his public 
spirit. The party were hospitably entertained during 
the visit by his successor, Mr. Watson-Armstrong. 


CHILLINGHAM CASTLE. 


Chillingham Castle is another historic spot, there 
having been a park at Chillingham in the thirteenth 
century. It isin the same district as Bamburgh, 
being about 7 miles from Belford. It is best known 
as the home of the surviving representatives of the 
native cattle which once ran wild in these islands. 
The breed is carefully preserved in an enclosed 
park, otherwise it would doubtless long ago have 
ceased to exist, or, at any rate, would have 
lost the distinguishing characteristic of wildness, 
which it still retains. The party were here enter- 
tained at luncheon by Sir Andrew Noble. 


CRAGSIDE. 

The remaining excursion was to Cragside, Roth- 
bury, a place well known to the many engineers 
who have visited it in the lifetime of the late Lord 
Armstrong. Here again members were hospitably 
entertained by Mr. Watson-Armstrong. 

These excursions brought to a conclusion one of 
the most successful meetings ever held in that 
ancient stronghold of engineering and hospitality, 
of which Newcastle forms the centre. 








THE NEW GERMAN HIGH-SPEED 
LINER “KAISER WILHELM II.” 

Tue launch on Tuesday last of the new North 
German Lloyd high-speed Atlantic liner Kaiser 
Wilhelm II. is an event of the first importance, as 
the vessel is not only the largest ship yet built, 
but is to be the fastest, her propelling machinery 
representing an agyregate of 40,000 indicated 
horse-power, which is greater than has ever before 


THE HARRIS-ANDERSON FEED-WATER FILTER. 
(For Description, see Page 210.) 
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been placed in one vessel. Nor is there any/during the busy season, extending from July to 
speculative element associated either with the | October, every berth in the ship is in demand, 
inception or design of this latest of Leviathans,|and the number of disappointed applicants for 
for the company which owns her have already in| accommodation equals, as a rule, quite 33 per 
service two ships only second in size and s to | cent. of the total capacity of the ship. In the off 
this vessel, while the constructors, the Vulcan | season no difficulty is found in insuring that 75 per 
Company, of Stettin, have completed three vessels | cent. of the accommodation available is utilised 
which occupy the top place amongst the world’s |even at the high rates charged, a result due to 
steamships. The North German Lloyd in order-|the seaworthiness, speed, and comfort provided. 
ing this ship thus clearly indicates that the|Indeed, we have been informed that the high- 
belief entertained in this country against the | speed liners named have, on every trip, more than 
financial success of these huge liners has not/| paid their way, and that, too, without any Govern- 
been borne out by experience, firstly, with the| ment subvention beyond the ordinary mail allow- 
Kaiser Wilhelm der Grosse, which has now been | ances fixed on a basis common to all nations. 


running for three or four years, and, secondly, 


The choice of builders is also a pronounced 


with the Kronprinz Wilhelm, completed a year | demonstration of the mechanical and economical 
ago. In point of fact, the company finds that efficiency of the preceding ships. Indeed, the| 
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Vulcan Company, 
alike in their Ger- '\ 
man war vessels and eae ee 
merchant ships, 
have had an unin- a 
terrupted success, 
and the admirable : 
equipment of their |} { Lo | 
establishments, Ls 
combined with the 

great experience of the directors—Messrs. Stahl, 
Zimmermann, and Flohr — gives confidence that 
this new vessel will repeat the splendid per- 
formances of her predecessors. As with the 
preceding ship, many experiments have been 
made with models to determine the lines offer- 
ing the least resistance to propulsion. Ve 
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give on our two-page plate this week, and on|decks—one more than in previous Atlantic liners. 
page 216, a series of illustrations of the new ship| Over the upper deck, which is the top level of 
in process of construction, and these illustrate very 
clearly the general system of construction, as well 


as the methods adopted, and the progress made. 
It will be seen from the engraving of the ship, 


taken on May 15 of last year (Fig. 1), that the 


vessel is built on the double-bottom principle, 


with twenty-six water-tight divisions between the | midship deck-house extends for the full width of 
bottoms, and that the work was done almost | the ship and over the poop, forming an upper pro- 
entirely by hydraulic riveting, the riveter being | menade deck 164 metres (538 ft.) long. 
supported on a temporary gantry built over the | deck-house 133.5 metres (438 ft.) long, on_ this 
framing. The intercostals are clearly shown in the | upper promenade deck, over which again the boat- 
In the moulded depth of the ship, as 


engraving. 
shown on Fig. 3, there are four decks, and sixteen 
transverse bulkheads extending to the = deck, 
with a longitudinal bulkhead through the engine- 
rooms, which are thus divided, as will presently be 
explained, into four separate compartments, making 
the number of water-tight compartments nineteen 
in all. The bulkheads are so arranged that in case 
of the flooding of any two adjoining spaces, the 
ship would still float ; and the scantlings have been 
arranged according to the most recent specifications 
of the German Lloyd, and so proportioned that the 
bulkheads can resist the full head of water pressure 
on one side only. The structure at the stern of 
the ship, as shown on Fig. 4, illustrative of the 
condition of the vessel on October 19 last, is excep- 
tionally strong. The framing is bossed out, so 
that, as shown on Fig. 3, the greater part of the 
propeller shaft is within the structure itself, and 
can thus be examined at any time, while at the 
extreme after end, strong spectacle framing is pro- 
vided for the plating. Another interesting feature 
of Fig. 4 is the bossing out of the framing for the 
better accommodation of the steering machinery, 
which is placed at the tiller head. Although the 
stern frame shows an aperture, the propellers do 
not overlap. 

Above the moulded dimensions there are four 


+. 10. 


| each adjoining pair of bays are connected together, 
| berths occupy an over-all width of only 54.5 





Fic. 8. ConpENSED WatTER SEVEN Days 
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|the moulded part of the structure, there is a 
|spar deck right fore and aft, the middle _ part 
serving for a promenade. There is a forecastle, 
amidship deck-house 135 metres long (442 ft. 11 in.) 
/and 15 metres (49 ft.) broad, and a poop-house 


| 24 metres (78 ft. 9 in.) long. The roof of the 





here is a 


| deck lies. In this way there are provided for the 
| convenience of passengers wishing for the open 
air, several broad and shaded promenades at the 
|side of the deck-houses. In existing passenger 
| steamers only one such promenade deck is provided. 
| A large area of the boat-deck is also available for 
| the same purpose. 

| Before completing the description of the struc- 
/ture as illustrated in our series of illustrations, a 
| word may be said as to the shipbuilding berths and 
‘the method adopted for manipulating material, so 
| clearly indicated on the engravings. The slipway 
structures are founded on concrete, and the 
|columns are 38 metres (124 ft. 8 in.) high, the 
‘distance apart being 12.84 metres (42 ft. 1 in.). 
At the top of these columns there are a series 
of transverse girders, forming principals, with a 
'maximum depth of 5.5 metres (18 ft.), so” that 
|the over-all height is 43.5 metres (142 ft. 8 in.). 
| But there is no roofing in, as this very mate- 
|rially interferes with the lighting, and creates 
|draughts. There are four such slipways within 
‘the works, two of them having a clear width 
| of 20.75 metres (68 ft. 1 in.), and the other two 
lof 27 metres (88 ft. 7 in.). The columns for 


so that one of the smaller and one of the larger 


FILTER. 
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metres (178 ft. 10in.). Asshown on the engravings, 
a longitudinal girder is carried on the principals 
between the main supports to form intermediate 
rail bearings for the system of double cranes 
adopted. The travellers over each berth are of 
different lengths, so as to insure that one will 
always be able to deal with weights immediately 
over the centre line of the ship. Thus in 
the larger berths the cranes are of 15.04 metres 
(49 ft. 3 in.) and 10.04 metres (32 ft. 10 in.) 
in length, while in the smaller berths the re- 
spective lengths are 6.94 metres (22 ft. 9 in.) 
and 11.89 metres (39 ft.). In the larger 
bays the cranes have a travel of 194 metres 
(636 ft. 6 in.), and all of them have a capacity of 
4tons. The maximum load is raised at a speed of 
10 metres (32 ft. 10 in.) per minute, while the cross 
traverse of the crab with the load is at the rate 
of 20 metres (65 ft. 7 in.) per minute, and 
the travel of the crane is 60 metres (197 ft.) 
r minute. The height of lift is 36 metres 
118 ft.). The cranes are thus capable of dealing 
with even the immense ship just launched—a 
fact which will be more clearly seen by refer- 
ence to Fig. 6. The cranes are operated electri- 
cally with triphase current of 500 volts pressure 
and 50 periods per second. There are for each 
crane three separate motors, with distinct gearings, 
so that all movements of the crane are entirely 
independent of one another. The motor for lifting 
the load is of 15 horse-power, that for the cross 
traverse of the crab is 3 horse-power, while the 
crane with its load is propelled by an 11 horse- 
wer motor. The wire rope is of cast steel, and 
fa eight times the required strength. The com- 
plete structure for the four large berths, together 
with the cranes, weighs 3760 tons. 
Returning now to a consideration of the ship, 
and particularly as a passenger carrier, the prin- 
cipal rooms are on the decks above the moulded 
structure. The ship carries a great population— 
something like 2500—but she is of immense size. 
Her chief dimensions are : 
Length over deck 
Breadth : 


” ‘ ” ” 


. 215.34 m. (706 ft. | 


Depth to side of upper deck 13.46 6: 4455:25 
Depth to side of lower pro- 
menade decks .. 16.00,, ( 52,,6,, ) 


The displacement of the loaded vessel is 26,000 
tons. The measurement capacity is in round figures 
20,000 tons gross register, whereas the Deutschland, 
the largest of existing German steamers, has a dis- 
placement of 23,200 tons and a measurement capa- 
city of 16,500 gross register tons. In the Table on 
the next page we give the as yaar’ retains of 
the leading Atlantic liners, and it will be seen that 
the four best ships are now German-owned. The 
Kaiser Wilhelm II. is 2 ft. 6 in. longer than the 
Oceanic, and 6 ft. 6 in. longer than the Celtic ; 
she carries a greater number of passengers of all 
classes, while oe number of first-class passengers 
is almost double that of the two ships named. 
The vessel will accommodate 775 ngers of 





the first class in the 290 cabins provided ; 343 pas- 
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sengers of the second class in 102 cabins; 
and 770 third-class passengers in conveniently 
arranged rooms—three on the main, and four 
on the lower, deck. To these are to be added 
the ship’s complement, consisting of 600 persons 
—i.e.: 48 engineers and greasers; 229 gangers, 
stokers, and trimmers ; 170 stewards, stewardesses, 
and 'tween deck waiters ; 61 cooks, pastry-cooks, 
and pantrymen ; and 45 sailors. 

In addition to the usual convenient and comfort- 
ably-arranged cabins for one, two, three, or four 
people, there are provided for first-class passengers 
two especially comfortable rooms, called ‘* Imperial” 
suites, eight rooms de luxe, eight state rooms, and 
four chambers, with separate bath and closet 
together. 
breakfast-room, sleeping-room, bath-room, and 
w.c., and they are placed on the upper promenade 
deck. The eight rooms de luxe each consist of a 
saloon, sleeping-room, bath, and w.c. 
the upper dec 


—with bath-room and closet attached, are on the 


upper deck. For the general use of first-class) 


passengers there will be the following luxuriously 
furnished public saloons: On the main deck, a 
dining-room, seated for 554 passengers, a smoking- 
saloon, a reception-room, and a reading and writing 
room on the upper promenade deck. A children’s 


TABLE SHOWING DIMENSIONS OF THE “ KAISER WILHELM II.” AND HER COMPETITORS. 


The Imperial suites consist of a saloon, | 


Two are on) 
and six on the lower promenade | 
deck. The eight state rooms—specially large rooms | 


| steam cookers, grill-ovens, and cupboard heaters. 
| There are five steam cookers in the kitchen for third- 
class passengers (placed forward under the storm 


deck) and four steam cookers for the stokers’ kitchen. | 


In the main bakery there are two double ovens, a 
pastry stove, and a toast oven, close to the first- 
class passengers’ kitchen. In the vicinity of the 


first and second-class saloons there are also large | 


pantries, suitably fitted with plate-warmers, coffee 
and tea machines, milk and chocolate boilers, 
water filters, cool cupboards, &c. There is an 
additional pantry for the Vienna café, already re- 
ferred to, one for the grill-room, as well as a bar 
for the smoking-rooms of the first and second-class, 
and one for the third-class passengers. 

The baths for passengers and ofticers are of nickel 
copper. There are 28 bath-rooms for ‘the general 
use of the first and second-class passengers, and 53 
closets. The baths and closets for the cabins de 
luxe are not included in these figures. 

There are well isolated cold store-rooms for pro- 
visions, an ice cellar for the use of the ship, and 
large provision spaces are arranged in the lower 
decks adjoining the precious cargo, luggage, and 
mail-rooms. For lifting freight, luggage, and pro- 
visions, six steam hoists are provided. 

Electricity is largely employed on the ship, partly 
for the convenience of the passengers and partly 
| for the security of the vessel. 


Electric bell com- | 


refer to similar although slightly improved methods 
on the new vessel. 

These are closely associated in insuring safety, 
and some details may be given here of the provision 
against collision. We have referred to the system 
of double bottoms and bulkheads. 

All the spaces below the upper deck, lying 
between the water-tight baikhonte. are provided 
with central gangways, whereby it is possible, 
without disturbing the movements of the passen- 
gers, to attend to such duties as keeping closed 
the watertight bulkhead doors below the upper 
deck, Of the 52 watertight doors, 24 bulkhead 
doors are provided with the Dérr closing device, 
enabling them to be shut from the navigating 
bridge. By means of a bulkhead indicator in the 
chart-house, the captain can at once see whether 
all, or which, of the watertight doors are closed. 

Any water entering the ship can be pumped out 
by means of the steam pumps installed, consisting 
of four centrifugal bilge pumps, four engine-room 
bilge pumps, four steam boiler-room bilge pumps, 
and five duplex pumps, which can together deal 
with 9360 tons of water per hour. There are twenty 
lifeboats and six semi-collapsible boats. Some of 
the lifeboats are of wood ; the others, as well as the 
semi-folding boats, are of galvanised steel plates. To 
quicken the process of lowering the boats tothe water, 
four of the davits are arranged with steam gear. 


i 





| | | 
Name of ship “ Kaiser Wilhelm “ Kronprinz “Deutschland” |“ Kaiser Wilhelm der| “ Campania” and ** Oceanic ” | St. Paul” and ‘* La Lorraine” and 
ae Wilhelm.” G ” ** Lucania ” “St. Louis” “*La Savoie ’ 

i. builders .. Vulean Company, of} Vulcan Company, Vulcan Company, |Vulcan Company, of Fairfield Company, Harland and Wolff, | Cramp, of French Trans- 

Stettin of Stettin of Stettin tettin | Glasgow Belfast Philadelphia Atlantic 

» Owning company .. North German Lloyd|North German Lloyd) Hamburg-American North German Lloyd} Cunard White Star American Ditto 
Year when built .. is $4 902 1901 1900 1898 1893 1899 1895 1900 
Length overall .. us af 706 ft. 6 in, 663 ft. 634 ft. 648 ft. 7} in. | 622 ft. 704 ft. 554.2 ft. 582 ft. 4 in. 

, between perpendiculars _- — 662 ft. 9 in. 625 ft. 600 ,, 685 ,, 535.8 ft. fe 
Breadth .. ss ~ ve 72 ft 66 ft. 67 ft. 66 ,, | 65 ft. 3 in 68.4 ,, 63 ft. _ =e oe 
Depth, moulded 62 ft. 6 in, 43 ,, 4,, | 43 ,, ee 49 ,, 42 ,, 39 ,, 44,, 
Gross tonnage a a 20,000 15,000 tons 16,502 tons 14,349 tons 12,500 tons 17,274 tons 11,629 tons 11,869 tons 
Draught .. ea i ral 29 ft. 29 ft. 29 ft. 28 ft. 25 ft. 32 ft. 6 in. 26 ft. 25 ft. 6 in. 
Displacement ne ms | 26,000 21,300 tons 23,620 tons 20,880 tons 18,000 tons 28,500 tons 16,000 tons 15,400 tous 
Number of passengers (first) .. | 775 650 693 599 600 410 320 440 

Pa »» (second) 343 350 302 354 400 300 200 120 
E ” (third). . 770 600 288 | oan 700 1000 800 400 
Type of engine .. = .. Four sets, four-cylin-/Twosets, six-cylinder) Six-cylinder quad- 'Four-cylinder triple-| Five-cylinder triple- Four-cylinder triple-| Six-cylinder quad- | Four-cylinder triple- 
der quadruple -ex-|quadruple-expansion| ruple-expansion expansion expansion expansion ruple-expansion expansion 
pansion 


N umber of cranks 


Diameter of cylinders .. .. Four of 37.4 in.; four 


4 
Two of 34.2 in. ; one 





of 49.2 in.; four of} of 68.8 in. ; one of} 73.6 in., 103.9in ; two of 96.4in. | 79in., and two 
74.8 in.; four of} 984 in.; two of| two of 106.3 in. | 98 in. 
112.2 in 102.3 in. | 

Stroke of piston .. 70.86 in. 70.8 in. 72.8 68.8 in. | 


../Twelve double- 


boiler 
ended, seven single- 


Number and type of 


passage . 





Twelve double- 
ended ; four single- 


Twelve double-Twelve double. 
—_ four single- 





ended ended ended end end 
Number of furnaces } 124 128 112 104 | 102 
Steam pressure .. cal 225 Ib. 213 Ib. 220 Ib. 178 Ib. | 165 Ib. 
Total heating surface +4 107,643 sq. ft. 93,865 sq. ft. 85,468 sq. ft. 84,285 sq. ft. | 82,000 sq. ft. 
» grate area .. | 8121 sq ft. 2,702 ,, 2253 «=; 2,618 ,, 2,630 ,, 
Draught as os ..| Open stokehold Open stokehold Howden's Open stokehold Open stokehold 
Total indicated horse-power ..| 38,000 to 40,000 36,000 36,000 30,000 30,000 
Highest mean speed on Atlantic | 
sé 23} to 24 knots 23.25 to 23.5 knots | 23.25 to 23.5 knots _ 22.5 to 23 knots 22.01 knots 
| 


| (Estimated) 





| 


saloon, a Vienna café, and a grill-room are on the 
uppermost deck of all. 
‘or second-class passengers rooms are provided 


| 





* Speed on trial trip. These vessels have not yet attained their maximum on the Atlantic. 


4 4 3 | 4 
Two of 36.61 in.,'52in., 89.7in., and!Two of 87 in., one of! 47.5 in., 79 in., and 


69 in. 72 in. 
Twelve double- Fifteendouble-ended) 
ended ; twosingle-| ended; one single- 

ne 


4 
One of 43.2 in.; one 
of 68.4 in.; two of 
80.3 in. 


4 
; | Two of 28 in., one of 
two of 93 in. 55 in., one of 77 in., 


of 
| and two of 77 in. 


60 in. 66.9 in. 
Six double - ended ;} Sixteen single-er.dcd 


four single-ended 





96 64 64 
192 Ib. 200 Ib. 175 Ib. 
74,686 sq. ft. 40,320 sq. ft. 45,571 sq. ft. 
| 1,962 _ ,, 1,144 _ ,, 1,225 ,, 
| Assisted draught Howden’s Howden’s 
| 27, 18,000 22,000 
20.72 knots | 21.08 knots 21.90 knots* 








munication is provided, leading from all the! To fulfil the conditions of the Imperial German 


saloons, first and second class cabins, and the 
cabins of the principal officers, to the pantries. 


Navy, the vessel has been adapted for mounting 


In |a large number of guns, in order to serve as an 


in the after part of the ship, partly on the upper | the smoking-saloons of the first and second class, | auxiliary cruiser in case of war. To.this end also 


deck and partly on the lower and main decks. The 
cabins are fitted like those for first-class passengers, 
but perhaps more simply ; and they are arranged for | 
two, three, four, five, or six persons. The public | 
saloons available are a dining-room on the main | 


jand in the Vienna café, there are electric cigar-|the rudder and steering 
lighters ; and in the passenger cabins of the first | under water, which accounts for the bossing out to 
and second class, provision is made for electric | 


heaters. A complete telephone installation of loud- | 


8 


king telephones is provided from the bridge to | 


gear are arranged to lie 


which we have referred. 
The vessel is fitted with every convenience for 
navigation—that goes without saying. Special care 


deck, with seating accommodation for 190 persons ;' the two engine-rooms and to the telephone house | has been taken in the design and construction of 


a reception and a smoking-room, both at the after | on the aft deck. There is also a telephone installa- | the anchor gear. 
The promenade in| tion from the captain’s cabin to the rooms of the | capstans are supplied by Messrs. Napier Brothers, 


end of the promenade deck. 


The windlasses and warping 


front and at the sides of these rooms serves for chief engineers, first officers, paymaster’s and Limited, the famous windlass, capstan, and steering- 


open-air use, and is well-sheltered. 


'doctor’s rooms, as well as the steward’s office; engine makers. The cables are 3} in. in diameter, 


All living-rooms are provided with electric light, | and from the steward’s office to the first-class pas- iron, and the cable wheels for working them are 


steam-heating and ventilating appliances, and other | 
suitable contrivances are provided to meet the | 
demands of modern times. 
rooms, provision and stere-rooms are also elec- | 
trically lighted. 


sengers’ pantry, and to the 
plete system of alarm - bells is 


ymaster. A com- 
provided for the | 


for the engines. There is a complete fire-extin- | 


There are in all about 2700 lamps | guishing installation, with 21 bells communicating | wheels, baseplates, and chain pipes. 


placed on the lower promenade deck, fitted on 
vertical spindles, and fitted with Napier patent self- 


The engine and boiler- | security of the ship—33 bells for the ship and 14 holding differential brakes of massive proportions, 


disconnecting driving discs, and scroll hand- 
These parts 


for the entire lighting of the vessel. There are five | with the various quarters of the crew ; also a com- | are all made of cast or forged steel and gun-metal, 
steam-dynamos, driven for the generation of elec- | plete fire-alarm installation, with seventeen fire- | no cast iron being used in these parts of the gears. 
tricity. Four of these are in a compartment abaft | alarms distributed over the whole of the decks. Three warping capstans are placed on the fore- 
the engine-room, between the shaft tunnels, and| There is an electric signalling arrangement com- | castle deck, two being abreast and the third some- 


the fifth is on the main deck far above the water- | 


municating with a bulkhead indicator on the. 


what forward of them at the middle line. The 


line. The capacity of each generator is 800 am- bridge. But in an article in our monthly supple-  capstans, oti as and deck bosses are made 


peres at 100 volts pressure. 

For the comfort of the inner man, as the guide- 
books might put it, there are most elaborate pre- 
parations. Suitable kitchens are provided for the 
first, second, and third-class passengers. The_ 
kitchens of the first and cecond class are in the 
neighbourhood of the respective dining-saloons, each | 
possessing a large cooking range, with three to five | 


/ment, TRACTION AND TRANSMISSION,* we fully de- 
‘scribed and illustrated the most complete system 


of electrical applications in the North German 
Lloyd steamship Kronprinz Wilhelm, the steamer 
which preceded the Kaiser Wilhelm II. from the 
Vulcan Works, so that there is no need here to | 


* See TRACTION AND TRANSMISSION, vol. iii., 227. 
page 


of cast steel, bushed with gun-metal, and with 
polished gun-metal top-plates. The vertical spir- 
dles of the windlasses and capstans are cal- 
ried to the upper deck and fitted with worm- 
wheels worked through worms and wheel gearing 
from two pairs of engines, having cylinders 18 in. 
diameter by 14 in. stroke, and 15 in. in diameter 
by 12 in. stroke. The gearing and shafting, with 
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THE ST. LOUIS EXHIBITION, 1904; PLAN OF TRANSPORTATION BUILDING. | 
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disconnecting clutches, is so arranged that any of 
the capstans or windlasses can be worked from 
either engine independently. The engines for 
working the middle-line capstan are placed on the 
lower promenade deck. All the gearing is made of 
cast steel and gun-metal, all wheels having machine- 
cut teeth. The worms are of forged steel, accu- 
rately turned. The lubricating arrangements have 
been carefully considered, and separate oil-boxes 
are fitted for all the moving parts, and arranged 
for syphons and ordinary worsteds. Gun-metal 
hand-wheels and pedestals for controlling the 
engines and gearing are placed at the several stations 
for convenience in working. 

The cable and warping arrangements at the after 
part of the vessel have a cable-holder for working 
a 2-in. cable, and fitted with Napier’s patent self- 
holding brake, base-plate, and chain-pipe, placed 
on the lower promenade deck at the middle line, 
and the vertical spindle is carried to the upper 
deck and worked ‘se worm-gearing from engines 
with cylinders 15 in. in diameter by 12 in. stroke. 
The upper end of the vertical spindle carries a 
large capstan or drum for warping purposes, so 
arranged that the cable-holder may be coupled or 
uncoupled as required, and the cable worked 
independently of the capstan or drum. Two smaller 
capstans for warping purposes only are fitted on 
the lower promenade deck, one on each side of the 
deck-house, each worked by an independent engine 
with cylinders 11 in. in diameter by 10 in. stroke. 
This company has every appliance and facility for 
turning out these heavy gears in the shortest 
possible time, and although the parts were excep- 
tionally large in this case, they were made as light 
as possible, consistent with strength and efficiency. 

The engine and boiler installations, also built by 
the Vulcan Company, consist of four four-cylinder, 
three-crank, quadruple-expansion engines, and 
balanced on the Schlick system ; they will indicate 
altogether from 38,000 to 40,000 horse-power. The 
two engines for each shaft are placed behind one 
another, in order to admit of the construction of 
a transverse watertight bulkhead, in addition to 
the longitudinal partition, so that each of the four 
engines is within a separate compartment. These 
powerful engines each drive a four-bladed bronze 
Screw propeller of 6.95 metres (22 ft. 9.6 in.) 
diameter. Great importance is naturally attached 





to the excellence of the material of the shafting ; and | 
the crank-shafts and the thrust-shaft, 635 milli- | 
metres (25 in.) in diameter, are made of the best 
nickel steel; the screw-shaft, 645 millimetres 
(25.4 in.) thick, is of crucible steel, and the whole | 
Seaneting shafting is of Siemens-Martin steel. We 

ustrated the crankshaft in vol. lxxiii., page 603, 
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and we hope in a subsequent article to illustrate and 
more fully describe the machinery of the ship. 

Steam is supplied by twelve double and seven 
single boilers working at a pressure of 15 atmo- 
spheres (213 Ib.), and having 10,000 square metres 
(107,643 square feet) of heating surface. The 
124 furnaces have 290 square metres (3121 square 
feet) of grate area. The boilers are arranged in 
four groups, each having a funnel of 5 metres 
(16 ft, 5 in.) diameter and 40 metres (131 ft.) high, 
above the keel. The boiler-rooms are ventilated 
naturally by means of large cowls, but this natural 
ventilation is materially assisted by the introduc- 
tion of eight powerful ventilating fans. The 
number of engines on board, including the main 
engines, is 79, and there are 124 steam cylinders. 

The launching weight of this powerful vessel 
amounted to 11,200 tons, while that of the Deutsch- 
land was 9300 tons, and of the Kronprinz Wilhelm 
8950 tons ; but of the launching arrangements, &c., 
we hope to deal more fully in our next article. 


(To be continued.) 








THE ST. LOUIS INTERNATIONAL 
EXHIBITION. 

THE preparation of the grounds and the con- 
struction of the various buildings for the St. Louis 
Exhibition, which formed the subject of an article 
in one of our preceding issues,* are proceeding 
apace, and forests of scaffolding show the site 
which the Varied Industries Building, the Manu- 
factures, Textiles, Electricity, and numerous other 
palaces are to occupy. Several of these will 
measure 1200 ft. in length and 525 ft. in width ; | 
others, 600 ft. by 525 ft. We illustrate above | 
the ground plan of the Transportation Building, 
the outside dimensions of which are 1300 ft. by 
562 ft. More than a thousand men and two 
hundred teams are at the present time engaged 
in earthworks on two sides of the larger palaces, 
where terraces rising one above the other are to 
form the suspended gardens of the World’s Fair. 
These will be ornamented by cascades, supplied from 
the 40-acre reservoir in the grounds, at the site 
recently acquired for the set wire and to which 
water will be raised from the Mississippi River. 

Work is in progress also upon the foundations 
for a tower to carry the electric wires to the Ma- 
chinery Palace, in which the power-generating plant 
is to be located. The main switchboard will be 
placed as high as possible above the ground level 
at the western end of the palace, and access will be 
had to it from a special gallery. The tower will 
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contain the connections from the switchboard and 
from the mains in the electric subway ; the latter 
measures 7 ft. in width and in depth, and is one 
mile in length. From this the lines will lead out 
in all directions to the different buildings and to 
every part of the grounds where electricity will be 
required for lighting or for power. There are 
over 100 miles of conduits in course of delivery 
for containing the secondary mains. The tower 
foundations are of concrete, and the tower walls 
are to be lined with fireproof tiles. The power 
plant will be in the western end of the 
Machinery Palace, and will contain four Westing- 
house steam-driven generators of 8000 kilowatts 
capacity. An agreement has been arrived at with 
the Citizens’ Light and Power Company, by which 
the Exhibition Committee will purchase from this 
company a further quantity of 7500 kilowatts. 
The total energy available will therefore exceed 
20,000 horse-power. Considering the large number 
of industries which it is intended to show in actual 
operation, the travelling facilities within the 
grounds to be given the visitors, and the extensive 
lighting schemes contemplated, this volume of 
power, though unusual for exhibition purposes, 
seems unlikely to leave a great margin, and, in our 
opinion, the designing of the various connections 
and the regular supply of electric energy to all 
consumers and consumption circuits, will be one of 
the difficult problems of the Exhibition. That it 
will be successfully solved, however, we have no 
doubt. About 2000 horse-power will also be 
obtained from engines exhibited in the Machinery 
Hall, to be used for various purposes. All the 
power taken will be controlled from the main 
switchboard above referred to. The boiler-house is 


| located 150 ft. west of the Machinery Palace, and 


will contain boilers which will form a characteristic 
feature of the Exhibition. 

The Machinery Department covers all items for 
the production, transmission, and control of steam ; 
for the production and transmission of power by 
means other than electrical ; fire-engines and appa- 
ratus for preventing and extinguishing fires ; pumps ; 
weighing-machines, and machine-tools of all classes. 
It is intended to distribute the machinery for 
specific industries immediately among, or in close 
proximity to, the products of the said industries, 
as, for example, looms among textile fabrics, agri- 
cultural inmphouneate among agricultural produce, 
printing presses among specimens of printing, and 
so forth. The object is to diffuse the attractive- 
ness which results from operative exhibits, and 
at the same time to enable the visitor interested 
in a particular subject to fully complete his inves- 
tigations within a minimum of space, and with a 
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3000 HORSE-POWER VERTICAL TRIPLE-EXPANSION ENGINE. 
CONSTRUCTED BY THE GUTEHOFFNUNGSHUTTE, STERKRADE. 
(For Description, see Page 210.) 
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3000 HORSE-POWER VERTICAL TRIPLE-EXPANSION ENGINE. 
CONSTRUCTED BY THE GUTEHOFFNUNGSHUTTE, STERKRADE. 


(For Description, see Page 210.) 
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minimum of trouble and fatigue. In consequence, | of these, separate, as above stated, from other ma- 
many items that. would otherwise -have been placed | chines, will certainly hold its own, to say the 
in the machinery exhibit proper will be so distri-| least, with all other displays. ; 

buted, and the remainder will form the exhibit of| As mentioned in our previous article, no charge 
engines for the production and transmission of | is to be made for space allotted for exhibits. The 
power, and of machine tools for the production committee also wish to eliminate as far as practic- 
of machinery. We hope this idea, which, theoretic- able all the dead expenses generally incurred by 
ally, is excellent, may be successfully carried out. | exhibiting, and to encourage operative exhibits 
Business visitors to exhibitions have more for their | as much as this can consistently be done. To this 
at to ascertain what progress has been made in | effect they ie remy also within the discretion of the 
different industries and processes of manufacture, | director and of the chief of the department directly 
than to view isolated pavilions and buildings which | interested, to make no charge for power, light, and 
contain, side by side, the various, and sometimes such other facilities as may seem reasonably neces- 
more or less heterogeneous, displays of one or more | sary for the best presentation and operation of 



























































against petty extortions by carting and = 
companies or installation agencies and the like. 
| e Machinery Department particularly desires 
| to receive from abroad practical illustrations of what 
|is new and good in all branches of mechanical 
| engineering: for example, of gas generators ; 
| engines ; of control and economy in steam engine 
practice ; of machine and machine tool practice, &c. ; 
| the American works, it is added, are ready to pay 
| liberally for patent rights that promise well. There 
| is certainly no better way of demonstrating so effec- 
| tively the merits of a good patent or a good system 
as by exhibiting it inoperation. This, of course, is 
one side of the question. As regards machinery, no 
branch of industry in the United States can show 
greater, or as great, progress during the last decade 
'as can the mechanical industry. Many American 
_works have exhibited in Europe of late, but many 
others have been unable to do so for various 
‘reasons. The Machinery Palace, and the different 
special exhibits, will contain a full display of the 
very latest American practice in machine construc- 
tion, and this cannot fail to prove interesting and 
instructive to all European specialists. 

The Electricity Department promises to rival the 
Machinery Department in its efforts to render its 
section the most attractive, and the field. in elec- 





firms. The same plan was followed in the Paris | 


Exhibition of- 1900, with only partial success ; | 
indeed, it is difficult to see how the mingling of | 


processes (often noisy and otherwise objectionable 
to the visitor) with products can give a generally 
satisfactory result. Osnaihanicg the progress made 
of recent years in the construction of steam engines 


and machine tools for mechanical works, a display | 


any desirable exhibit. It is further stated that tricity is quite as wide as that in mechanics and 
the Exhibition authorities will endeavour to secure steam power pure and simple. The Electricity 
the most favourable tariffs possible with the Palace is to cover an area of over 350,000 square 
railway lines ;' it will lay down railway tracks feet. Steam and gas will be supplied to all direct- 
to and within the principal Exhibition buildings ; coupled units, which form part of working exhibits, 
supply cranes when required ; and do in general and should the capacity of the electric generators 
whatever may be found necessary for the con-| be at any time in excess of the requirements of the 
venience of the exhibitors or for their protection | working exhibits with which they are connected, 
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arrangements advantageous to the exhibitors will 
be possible for the utilisation of all or part of the 
surplus energy. The same general facilities as those 
promised in connection with the Machinery De- 
partment, will be afforded to exhibitors of electric 
machinery. 








3000 INDICATED HORSE-POWER VERTICAL 
TRIPLE-EXPANSION ENGINE. 

WE gave a brief description of this engine in one of 
our preceding issues,* together with a number of 
illustrations. The most interesting of the details are 
shown in Figs. 10 to 21, page 208, and in Figs. 22 
to 30, page 209, of our present issue. Fig. 31 is a re- 
production from a photograph, showing the dynamo 
and exciter. 

At the close of the Exhibition the engine will be put 
down at the Essen Central Electric Station, where it 
will work at an initial pressure of 135 Ib. per 
square inch, and condensing will develop under these 
conditions 3000 indicated horse-power, with a 34 
per cent. cut-off at the high-pressure cylinder, and 
3500 indicated horse-power, with a 41 per cent. 
cut-off. The base-plate is in three parts, each weigh- 
ing 16 tons, and firmly held together by flanges and 
bolts. Each part carries two of the shaft bearing- 
blocks and is made with a semi-circular cavity in whic 
the cranks travel. The inside bearings have a length 
of .478 metre (18.82 in.); the end bearing between the 
low-pressure crank and eccentric is .798 metre 
(31.41 in.), Fig. 1. All bearings and bushes are ad- 
justable for wear. Three heavy standards, fitted with 
the slide paths, and weighing each 13 tons, are bolted 
by their flanges on the base-plate; these carry the 
cylinders, which are rigidly supported in front by six 
steel inclined columns. The arrangement is clearly 
shown in Figs. 2, 3, and 5 on the two-page plate in 
our issue of August 8. The crankshaft, .420 metre 
(16.53 in.) in diameter, is built up of three parts, each 
one of which can easily be removed from the front 
when necessary. They are connected together, and 
with the dynamo shaft, by coupling flanges (Fig. 1). 
The crankpins are .420 metre (16.53 in.) in diameter 
and length. As will be seen from Figs. 1 to 3 and 8, the 
cylinders are built up of several parts, which are shrunk 


glasses are fitted with electric lamps. The oil is 
collected in the crank cavities of the base-plate, from 
where it runs back to the receiver, after having passed 
through a filter. 

The engine is not provided with a steam receiver ; 
the steam pipes between the cylinders are of ample 
dimensions, and as they are in close proximity to the 
steam jackets of the cylinder, there is no loss of heat. 
The connection between the cylinders is by means of 
extensible pipes, and each cylinder can expand sepa- 
rately. An electric turning gear for starting the 
engine is provided, supplied by the Elektrizitats- 
Actien-Gesellschaft, formerly W. Lahmeyer and Co., 
of Frankfort, who, as mentioned in our previous 
article, built the three-phase dynamo, the field- 
magnet of which acts as a flywheel (Fig. 31). 

he steam consumption is 12.5 lb. per horse-power 
hour when developing 3000 indicated horse-power, and 
13.5 lb. when developing 3500. 

The piston-rods are .170 metre (6.69 in.) in diameter, 
and in the case of the medium and low-pressure cy- 
linders they are guided at top by extensions rods, 
.108 metre (4.25 in.) in diameter. The oe ?o- 
piston-rod head is shown in Figs. 20 and 21. The 
stuffing-boxes are fitted with toothed wheels to insure 
a sander pressure on the gland. 

The total weight of this engine is 245 tons, the 
weight of the ae cc not included; it works 
very smoothly, and forms, beyond a doubt, a splendid 
piece of machinery. 








THE HARRIS-ANDERSON PATENT FEED 
WATER FILTER. 

In modern power installations the importance of the 
complete removal of oil from the condensed steam 
that has to be used over again as feed-water is fully 
recognised by engineers who have any regard for the 
safe and economical working of their boilers, and 
efforts have for long been made, with varying success, 
to effect this much-desired result. 

Steam separators and mechanical filters, while they 
area step in the right direction, have not of them- 
selves been found to completely overcome the difficulty 
of extracting the finest particles of oil from the water. 

It is claimed for the Harris-Anderson apparatus, 





together ; they are steam-jacketed, by live steam or by 
steam from the cylinders themselves, adequate means 
having been provided for allowing the condensed 
water to flow out of the steam spaces. Each cylinder 
is aig with double safety-valves and blow-off 
cocks. 

The high and medium- pressure cylinders have 
valve distribution. The trip gear is shown in 
Fig. 8, a vertical section through the high-pressure 
cylinder ; details of the trip lever and mechanism are 
illustrated in Figs. 22 to 27, page 209. Figs. 28 
to 30 give the details of the top dashpots. The 
inlet valves are on Professor Gutermuth’s system. 
The exhaust valves are worked by separate eccentrics 
and cam levers of the usual pattern. The hori- 
zontal distribution shaft, common to both the high 
and medium-pressure cylinders, is worked by a ver- 
tical shaft through a screw-wheel gearing, which 
revolves in a casing filled with oil. The governor is 
mounted on the vertical shaft, and regulates the steam 
admission to the high-pressure cylinder. The inlet 
mechanism in the medium-pressure cylinder is regu- 
lated by hand. Thesteam distribution in the low-pres- 
sure = ype is by ordinary Corliss valves, positively 
controlled, and worked direct by an eccentric from 
the main shaft. The main Corliss valves are .380 metre 
(14.96 in.) in diameter and 2 metres (6 ft. 6}4 in.) in 
length (Figs. 3, 6, and 7). The outside shell of the 
low-pressure cylinder is cast in one piece with the 
valve housings. It weighs 22 tons, without covers and 
accessories. 

The pistons of the high and medium-pressure cy- 
linders are of cast iron, and their weight is such as to 
approximately balance that of the low-pressure cy- 
linder piston ; the latter is of cast steel and conical in 
shape. The packing-rings of the high and medium- 
pressure pistons are self-expanding ; those of the low- 
pressure piston are Buckley rings of an improved 
design. The pistons are illustrated in detail in 
Figs. 10 to 19, page 208. 

part from the three gangways which are arranged 
over the base-plate soe between the standards and 
sets of inclined columns, Fig. 5, for inspecting the 
cranks and the crankshaft bearing-blocks, the engine 
is provided with three galleries, placed one above the 
other, and to which access is had by steps. The lowest, 
placed at the height of the centre of the slides, 
is the driver's platform ; it carries the hand-wheels 
for working the various valves, the manometers, &c. 
The lubrication of all parts is automatic throughout. 
An oil-pump, worked i an eccentric from the low- | 
pressure distribution mechanism, delivers the oil from 
a receiver in the basement to the highest point of the 
engine, from where it is allowed to low to the various 
pieces which require lubrication. 








* See ENGINEERING, page 179 ante. 


| genious way, and, working automatica 


which we illustrate on page 204, that it affords a com- 
plete solution of the problem in a vet simple and in- 

ly, it effects the 
removal of all oil, whether free or emulsified, and 
leaves the feed-water brilliantly clear and in every way 
fit for boiler use. Asa large number of these filters 
are now at work in different parts of the country, a 
description of the apparatus will, we feel sure, be 
of interest to our readers. 

The removal of the free oil in feed-water can be 
more or less effected by many filtering devices ; it is 
the extraction of the finely-divided or emulsified par- 
ticles, too small to be retained by any filtering medium, 
which has hitherto presented an insuperable difficulty. 
The difficulty appears, however, to have been over- 
come at last by the Harris-Anderson system, which, 
speaking broadly, consists in the formation of a pre- 
cipitate in the water, which envelops the particles of 
oil, rendering them capable of removal by filtration. 
The formation of this precipitate is effected by the 


|draw 1 per cent. of the total amount of water passing 
from = turbine, no matter what the quantity flowing 
may be. 

The construction of the turbine is very simple, and 
| the means adopted to reduce friction are ingenious and 
effective. As will be seen on reference to the figure, 
the revolving part B C of the distributor works round 
a central vertical — M, and is guided on ball- 
bearings at top and bottom. It also floats in the water 
contained in the vessel F, so that any friction there 
may be is reduced ; indeed, it is so slight that a very 
small flow of water is sufficient to keep the apparatus 
working. The water, which is divided off from the 
main body by the two radial pockets H and I, is led 
away by pipes to the two solutioners, while the re- 
mainder of the water passes away through the pipes 
K and L to a mixing vessel mentioned hereafter. 

The solutioners are fed, as before stated, with the 
solid reagents, which are dissolved up by the water 
led from the small pockets of the distributor. The 
two reagents—sulphate of alumina and carbonate of 
soda—are placed separately in a gauze container at the 
top of each solutioner, as shown at R, Fig. 5. The 
bottoms of these containers dip about 2 in. in the 
water, and as the reagent is gradually dissolved away 
at the bottom, that above takes its place until the 
whole is dissolved. The water taken from each 
pocket of the distributor is made into a solution of 
any desired strength, by a very simple automatic 
arrangement, depending upon the balancing of a column 
of solution by a definite and adjustable column of 
water. The strength of the solution is independent 
both of the amount of water passing through the ap- 
paratus, and of the amount of solid reagent present, 
and only depends upon the setting of the apparatus. 
The solutioner contains no valves, and requires no 
attention beyond the first adjustment. Their action 
can, perhaps, be better described by reference to Fig. 5. 
The solutioner consists of four cylindrical vessels, 
which fit one within the other, as shown. The gauze 
wire container, into which the reagent is put, is 
shown at R, the bottom of it being cont 2 in. below 
the level of the scallop at top of cylinder N, Fig. 4. The 
water which comes from one of the pockets in the 
distributor is led by a pipe into the space between 
the cylinders P and Q. The water passes down the 
space between P and Q, and fills up the whole of the 
apparatus to the level of the scallop at top of N, 
dissolving the reagent, and forming a strong solution. 
The water which continues to flow down betwe2n the 
| cylinders P and Q meets the strong solution descend- 
| ing from the cage, at the bottom of the apparatus, and 
| carries it into the outlet space between W sad O, and 
| away over the scallop into the receiver T. This outer 
| space then contains a column of solution, which is 
| balanced by the column of water in the space between 
| P and Q. This column of water must be longer than 

the column of solution, so that as the solution in- 
creases in strength the level of the water in the 
| space between P and Q rises. When the outflowing 
| solution attains a certain strength, water overflows 
|at the scallop at the top of cylinder P, passes down 
| the space between O and P, mixes with the solution at 
| the bottom of the outlet space, and prevents it from 
| getting any stronger. The amount of water flowing 
| over this inner scallop automatically adjusts itself to 








These solutions are then returned to the main body of 


the water is called the distributor, and is shown in 
| Fig. 1. 
lof ‘which the water from the condenser is led, and 
from which it is discharged by the nozzles E into an 
annular trough formed between F and A. 
turbine revolves, the stream of water from each nozzle 
is delivered uniformly over the annular trough, and 
therefore the total water is evenly distributed over its 
surface. 


| total water in the desired proportions, radial parti- 
The lubricator | sures at the circumference 1 per cent. of the total cir- 


| cumference of the annular space. 
| fore, that these radial compartments will cach with- 


addition to the water of minute quantities of two) keep the solution at constant strength, which can ke 
mutually interacting reagents, quite innocuous to the | regulated to a nicety by the screw shown at S, which 
boiler plates or fittings. The reagents are supplied to | raises or lowers. the cylinder P, thus increasing or 
the machine in a solid form, and in any convenient | diminishing the difference in the head of water flowing 
quantity, while the machine supplies them to the | over the scallop on N and the scallop on P. So deli- 
water in the exact proportion desired, independently ‘cate is the elise: possible that any required 
of any variation in the quantity of water passing | degree of strength can be given to the solution flowing 
through the apparatus. Thus, all need for weighing | over the scallop on N, and this strength will be 
out, + ic Big and regulating the reagents on the | maintained so long as the reaction lasts, no matter 
part of an attendant, is dispensed with. The principle | what the variation may be in the quantity of water 
upon which the machine supplies the reagents to the | flowing through the solutioner; and the apparatus 
water in the required proportions, and independently | requires no attention whatever, except the occasional 
of any change in the rate of flow, is as follows : addition of reagent to the gauze basket. 

Two small equal fractions, usually 1 per cent., are| Thus the machine supplies to the water, automati- 
taken from the total quantity of water, and are passed | cally and continuously, the exact amounts of the two 
to two cylinders called ‘“‘solutioners,” where they | reagents required per 1000 gallons, whatever be the 
are charged respectively with the reagents. and are | actual quantity of water passing. This is of special 
converted into solutions of any desired strength. | importance ce on the load is very variable, as in 
| electric light stations. 
| The water, after the addition of the solutions, made 
_as described, is passed through a treatment vessel in 
which the reagents act upon one another, and thus 
render the oil filterable. This reaction is very rapid, 
| taking place in some two minutes. The water is made 
to traverse a definite path by means of deflection 
As the plates, so as to insure its being subjected to treatment 

or a sufficient time for the reaction to become com- 
plete. In this way the water is continually entering 
‘the apparatus at one end and passing out at the other. 

After this treatment the water is found to have lost 
its milky appearance, the individual particles of oil, 
which could not previously be distinguished by the 


the water. 
The apparatus for, parting off these fractions from 


It consist of a turbine B, into the upper part 


In order to divide the fractional parts from the 


tions are provided in the annular trough, forming | eye, having become entangled with the recipitate, 
the compartments H and J, each of which mea-/ forming visible masses readily capable o ag oageal 
s to th 


|From the treatment vessel the water passe’ 
primary filter, a detail of which is not shown, but 


It is evident, there- ' - 
which may be seen on the right in the photograph:¢ 
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view, Fig. 6. This filter is constructed in sections 
working in parallel, each section arranged to 
isolated and cleansed by a reverse stream of water, 
while the others continue to do duty. In these the 
coarser particles of the oil are removed. 

From the primary filters the water passes to a small 
collecting tank, whence it is conducted to the filter 
proper. This is not shown in detail, but the top of it 
may be seen beyond the receiving vessel in the photo- 
graphic view, Fig. 6. This filter consists either of 
separate units, each containing a very large surface of 
special material sufficient for running 24 hours with- 
out opening out for cleaning, or an adaptation of the 
well-known Harris filter, which gives a small area 
of medium, but is capable of being cleaned in a few 
seconds, without opening out, by merely reversing the 
flow. One of the leading features of this filter is 
that by a special arrangement the whole of the cleans- 
ing stream of water is concentrated upon one 
section of the filter at a time, and, as each 
section is cleansed, it is isolated while the re- 
maining sections are successively cleaned, so that no 
loss of water takes place by its following the course 
of least resistance—that is to say, by escaping by 
the already cleaned sections. These filters are ar- 
ranged with sufficient surface to run for not less 
than 12 hours before requiring reversing; or they 
can, if required, be arranged so as to reverse them- 
selves automatically. It will thus be seen that the 
loss of condensed water is very small, and in many 
cases there is no loss whatever, as other water may, 
when convenient, be used for cleaning, A _ special 
adaptation of the system has been arranged and fitted 
for marine work. 

In order to show pictorially the results of this pro- 
cess, as compared with mechanical filtration alone, 
we reproduce four photographs (Fig. 10, page 205) 
which speak for themselves. The first shows water 
taken straight from the condenser; the second the 
same water after careful mechanical filtration; the 
third the same water purified by the Harris-Anderson 
system; and the fourth, for the sake of comparison, a 
similar bottle of pure distilled water. 

Figs. 7, 8, and 9 are reproductions of very carefully 
prepared drawings of the water, as seen under the 
microscope, the magnification being 1100 diameters, 
aid they show very clearly the effect of the different 
solutions on the particles of oil. Fig. 7 is water 
taken direct from the condenser; Fig. 8 the same 
water kept seven days; and Fig. 9 the same water 
after the addition of the reagents and before filtra- 
tion. Our reproductions are slightly reduced from 
the originals. 

After the completion of the process, the only residue 
in the water is a minute trace of soda salts, which, of 
course, have no harmful action on the boiler, but which 
tend, if anything, to prevent the formation of scale. 
The cost of the reagents seldom exceeds, and is 
usually less than, $d. per 1000 gallons of water treated. 

The Harris-Anderson apparatus is now in constant 
use at a large number of power stations, with excellent 
results obtained from an extended experience. Our 
illustrations are taken from the installation now at 
work at the Hylton-road Electric Station, Sunder- 
land Corporation. The apparatus is made by the 
Harris-Anderson Patent Feed-Water Filter Company, 
- Limited, 73, Queen Victoria-street, E.C. 








KYNOCH’S ROLLER BEARINGS. 

On the present page we illustrate a design of roller 
bearing which has recently been introduced by Messrs. 
pach, Limited, of Lion Works, Wilton, Birming- 

am. 


_ The advantages of roller bearings over plain bear- 
Ings in regard to a more economical transmission of 
ag are manifest, but difficulty in applying them has 
een found in their absence of durability. For this 
reason hardened steel rollers are used, the journal 
also sometimes being hardened in order to prevent 
lamination. If the rollers themselves are not hardened, 
they get distorted owing to the continuous rolling 


action. Messrs. Kynoch have found that these diffi- 
culties can be overcome by making the rollers 
flexible. They are formed from a special quality 


sheet steel, which is made in the form shown in 
Fig. 1. This blank is rolled into the hollow cylinder 
or roller, shown in Fig. 2. The advantages claimed 
for this form of roller are that the fibre of the steel is 
always in the direction of rotation, and this gives an 
amount of elasticity which prevents distortion by 
elongation, such as takes place with ordinary steel 
rollers. The effect claimed is that they are almost 
indestructible in use. 

In Messrs. Kynoch’s bearings not only are the rollers 
of special construction, but a new method of keeping 
them in position has also been introduced. This is 
shown in Figs. 3 and 4. In place of the ordinary 


This has been found a much pre- 
having solid rollers and keepin 


of holes in the sleeve, or by dividing the space u 
short bars. With the new arrangement the rollers 
are not liable to get jammed by grit, and thus have 
flats worn on them. The cage revolves about once to 
every two revolutions of the rollers, so that the wear 
is well distributed over their whole surface. The 
results of tests made by Messrs. Kynoch show that the 
coeficient of friction of repose is .0115, and the coeffi- 
cient of motion is .0082. On a test made by Messrs. 
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Crompton and Co. at Chelmsford with two lengths of 
3-in. shafting, each 90 ft. long, doing similar work, 
and both running at 170 revolutions per minute, the 
following results were obtained : The shaft with nine 
plain cast-iron bearings, with endless chain lubrica- 
tion, required 14 horse-power to run it light. The 
shaft with Kynoch nine bearings, running light, 
needed but % horse-power. The saving in oil is natur- 
ally considerable, only occasional lubrication being 
needed. 

The bearings need no attention when once properly 
fixed ; but care should be taken that the shafting is 
not worn, and that it is in alignment. Bearings from 
1} in. up to 4 in. are made as standard sizes, and the 
bearings are made to suit ordinary standard swivel- 
ling-hangers or plummer-blocks. 








THE CRUVELLIER SURFACE CONTACT 
SYSTEM. 


Various objections are constantly being raised with 





cage or grid—consisting of a sleeve revolving loosely | 
on the shaft, and in spaces cut in the bearings—a | 
cage is formed in two 
circular ends, which are attached to each other 
by rods inside the hollow rollers. These rods serve 


regard to the different systems which are available for 
the supply of electric energy to urban tramways. 


of view. Fault is found with the underground conduit 
system owing to its cost and the extent of earth-work 





as guides to keep the rollers in the same line 
be/as the shaft. 
ferable arrangement to the ordinary method of 
them parallel to 
each other, and also axial with the shaft, by means 


by 


labour it involves. The surface contact system would 
be less costly, but the disadvantages with which this 
is surrounded—in Paris, at all events—are twofold : in 
the first place, the studs are a source of danger to foot- 
passengers and horses, when they remain alive after 
the car has d over them ; and, in the second place, 
the studs get damaged by the constant arcing which 
takes place within them. 

Fig. 1, page 212, is a diagram showing a general ar- 
rangement for current distribution by a contact system, 
in which P are the studs at the surface. These are 
connected to one of the poles when the car passes over 
them only, the other pole being permanently connected 
with the track rails R, which form the return circuit, 
If each of the studs P be considered as always fully in- 
sulated from the ground, no objection can be raised 
with regard to the system; insulation, however, is 
rarely complete, for rain, mud, and water from the 
water-carts cause a current leakage of several amperes 
between the studs and the rails at the ground surface. 
The leakage occurs only when the car runs over the 
studs, and its only result would-be an increase in the 
current consumption, should nothing else intervene. 
When, however, the car leaves the stud, the make-and 
break—generally a carbon contact—drops away, but 
not sufficiently to suddenly break the circuit, and the 
arc continues burning for a moment, damaging the 
device. A potential difference of above 400 volts exists 
between the outer surface of the stud and the rail, and 
this, as is well known, constitutes a serious danger to 
traffic. There are other causes by which the studs 
may remain alive, but these, such as the circuit-breaker 
sticking, are due to defects that should not exist in a 
carefully-designed plant ; while current leakage and 
its attendant Tusdveatnges are of a general character. 

Unlike the arrangement shown in Fig. 1, in which 
one pole is to earth, that in Fig. 2—the original 
Cruvellier system—contains two sets of studs: one, 
P +, connected with the positive, and one, P —, con- 
nected with the negative pole. The rails play no part 
in the distribution, and the system requires two dif- 
ferent devices for picking up the current, marked B + 
and B —, instead of one alone. There being in this 
system two insulated current conductors, the disadvan- 
tages due to ae are very much attenuated. 

The reduction of leakage currents greatly facilitates 
the manufacture of the make-and-break placed inside 
the stud, and the source of danger to foot-passengers 
and horses is easily done away with. In supposing 
even that one stud had not worked, but had stuck 
accidentally, this alone would not constitute a serious 
danger, the other pole remaining insulated and being 
at a distance. This is not meant to imply that the 
potential difference between the stud in question and 
earth would be nil; it would, at any rate, always 
be lower than the normal pressure of the circuit. 

The Cruvellier system, Fig. 3, is an improvement on 
that shown in Fig. 2. The studs M are identical one 
with the other, and each one can be connected either 
with the positive or with the negative pole. The car 
has two sets of electro-magnets, fitted one in front and 
one in the rear, on two ‘ifferent axes, with the cor- 
responding current collectors B + and B-.. There 
are inside the studs two systems of contacts, on 
different axes also, corresponding each to one of the 
poles. Thus, when the front of the car is over one 
stud, this is negative; and when the rear comes over 
the same stud, it becomes positive. Every stud is 
therefore positive and negative alternately, according to 
its position with regard to the car.. Diagram Fig. 4 
shows the internal arrangement of a stud. It will be 
seen that it consists of two symmetrical parts, on each 
side of the plane M M, the latter corresponding with 
the centre of the track. There are in each half two 
horizontal rods, T,, T,, and T’, and T’,, one con- 
nected with the current cable and one with the stud 
cover. The iron piece L, lined with non-magnetic 
metal, when drawn upwards, as shown in Fig. 4, 
connects the two rods, and through them the cover 
with one of the cables. The attraction of the pieces 
L + and L — is exerted by two electro-magnets KE 
and KE’, placed at each end of the car. The lever 8, 
which revolves round the centre a, is styled a safety 
lever, and its object is to prevent both pieces L — and 
L + from rising at one and the same time, and pro- 
ducing a short circuit inside the stud. Fig. 5 is a 
diagram of a car V, provided with the two electro- 
magnets E and E’, one in front and the other in the 
rear; the studs P and P”’ are positive, and stud P” is 
negative, The contact box, which forms the essential 
part of the stud, is illustrated in Fig. 6; LL are the 
movable contact pieces; TT the rods in connection 
with the two poles; T’ T’ the rods in connection 
| with the cover ; 8 the safety lever, and B the insulated 
| box which contains all the system. The box is closed 
| tight by a cover of non-magnetic metal ; the current 
flows to the rods 'T' through the screws shown. 
| Owing to the arrangement of the system, the leakage 
currents are reduced to a minimum, as above stated 
| As a further means of safety, however, the devices in 





parts, consisting of semi- | Overhead wires are objected to from an esthetic point the stud are designed to open eventually a circuit 


| carrying a current equal, not only to that of the usual 
leakages (8 or 10 amperes), but also a current equal to 
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the normal current of the car, or 40 to 50 amperes, and | filings which surround the point P, thus establishing a 


at a 500-volt pressure. 
opened circuits carrying as much as 160 amperes at a | cover is also 
n the Cruvellier stud, contact is | small socket 


500-volt pressure. 
effected by metallic pieces, not on a large surface, but | with the rods T’ (Fig. 6). 


Contacts have been made which | perfect contact between P and the cable. 


The stud 
yapeene with a point p, which enters a 

, containing filings, and in connection 
This forms a non-rigid 


on a line which is the generatrix of the rod T, tangent | arrangement, and makes it possible to suspend the 


with the contact-piece, and this form of contact, | contact box, and thus isolate it from the trepidations | 
though it appears irrational, has given the best results | of the street. 
Moreover, the contact-piece L is formed | two small india-rubber blocks E (Fig. 10). 


in practice. 


The contact box, moreover, bears on 
The lower 


of a metal plate C (Figs. 7 to 9), made to move freely | part of the stud, in which the cables enter, contains an 
on the piece L F, and containing, at its lower part, the | insulating material ; the whole of the stud is, more- 


two extensions E EF’. 


cease at TT’, should the 


tensions E E’, 
(Figs. 8 and 9). 


A general view of the stud is given in Fig. 10; | instead of one only. 
it shows also the method of connection with the very com 
The contact box B can be easily removed and | studs; though they are of small dimensions, they 
ed on the pieces | afford great protection, owing to the separations as it makes it possible to increase the distance between 

point P. Both|in the insulatin 


cables. 


replaced. Two cut-outs C are screw 
marked ¢, the cut-outs ending in a 


cables are fitted in a hollow metal plug R, containing! circuit carrying ‘ 


it would draw the plate C with it series. 


\V7hen the contact is 


oing to | over, inserted in asphalte. 


The connection with the 


late C adhere to the rods, | main cables can be in multiple for each stud, or a 
the piece LF would fall alone, but on striking the ex- | certain number of studs may be grouped together in 


In the latter case, the lower part of the stud 
is made to allow the fixing of two cables per pole, 
The cut-outs C (Fig. 10) are of a 


parts. They can safely open a 
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in a space of a few millimetres. They have always 
worked satisfactorily. 

A few remarks concerning the electro-magnets and 
current collectors on the car will be found of interest: 
There is no sliding contact between the electro-magnets 
and the stud cover; the latter is of non-magnetic 
metal, and in one piece. The pole-bars pass normally 
at a distance of about .60 in. above the cover; the 
distance may even exceed ].20 in. to 1.55 in., and the 
attraction still be exerted. This result is obtained by 
the combination of electro-magnets of elongated shape, 
with pole-bars of special section with a sharp edge, 
the general type of which is shown in Fig. 10. The 
attraction is as regular as in the systems in which 
there is contact with the pole-bar ; there is besides no 
wear and tear, and no noise. In order to increase further 
the safe working of the system, the electro-magnets 
are so arranged that the field is more intense at both 
ends of each bar. The current collector is also of 
a special type; it consists of an endless metallic cable 
C (Fig. 11), which turns on two pulleys P that run on 
the ground. The distance between the centres of both 
pulleys is slightly greater than that between the 
studs M M. hen the car is running, the lower part 
of the cable is immobile with regard to the ground, and 
the top part has a speed double that of the car. ‘The 
current is therefore taken up without friction. The 


| 
} 





t type, specially designed for use in these | 


to 250 amperes, at 500 volts) 


two sets of electro-magnets, instead of being carried on 
one car, as in Fig. 5, can belong to two different ones 
| (see Fig. 12); the latter arrangement is even preferable, 


| the studs. 
The special features of the Cruvellier system are; 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 6. 

THE iron trade is still active in all branches and at 
all centres. There is a strong inclination to buy 
heavily or next year’s delivery. Large purchases of 
Bessemer steel are being made as well as of foundry 
iron. Prices for Southern No. 2 foundry in Alabama 
have been advanced from 16.50 to 17 dols. Prices 
on spot domestic foundry have been advanced 50 cents 
per ton this week. These rates, however, are merely 
nominal, and there is no foundry iron to be had 
inside of sixty days. All large consumers are still 
very anxious to cover requirements for the first half 
of next year where they have not already done so. 
Mills of foreign iron are increasing and importations 
are now quite sufficient to meet the sharp demand 
for immediate deliveries. Quotations range from 
22.50 dols. to 25 dols. according to grade. The 
consumers of structural material have suddenly 
taken alarm, and inquiries have been received 
within the past 48 hours for very large lots for next 
spring’s delivery. The volume of business is very 
heavy in all lines of manufactured products in whic 
iron and steel are raw material. Reports from Cin- 
cinnati show that no further effort will be made to 
sell iron for delivery before next March. Advices from 
Pittsburgh show that all the leading steel companies are 
still heavy buyers of raw material. Large orders have 
just been placed for crude steel skelp on a basis of 2.15. 
The merchant pipe mills are securing large orders for 
late delivery. Muck bars are selling at 36 dols at Pitts- 
burgh. The demand has temporarily subsided, but 
consumers are ready to place orders as soon as 
more favourable terms can be made. The greatest 
possible stringency exists with regard to plate. 
All mills are oversold, and buyers are still calling 
for material. While there is no official change in 
yrices, those who succeed in placing orders > so 
»y paying « bonus. A fair amount of business 
has been dees in hoops and bands. Sheet iron con- 
tinues to sell, caeaneliy in the heavier gauges. Spring 
and tyre steel and tool steel are all selling in small lots, 
but buyers who have recently placed large orders for de- 
livery, it is said, secured slight concessions. Farther 
West there are no signs in sight of a termination of de- 
mand. Contracts are now pending in the West for over 
200,000 tons of steel rails. The contracts already 
secured include the contracts that will be carried over 
into next year, and foot up 1,600,000 tons, which is 
over half the producing capacity of the steel rail mills 
for next year. The furnaces accept all the orders that 
are to be had. They can sell up one half of next year’s 
capacity within thirty days at high prices. The 
railroad requirements are being presented for bridge 
material, and all the orders offered cannot be taken. 
Railway managers are much concerned at the inability 
of mills to take care of them. A very heavy demand 
for cast-iron pipes has set in in the West, eit one con- 
tract for 10,000 tons has just been taken for Southern 
shipment. The entire steel situation is very strong, 
and there are no signs of an abatement of demand in 
any department. The demand for coke is considerably 
in advance of the producing capacity ; 5000 ovens 
will be built within the next month in new coking 
fields according to announcements that have been made. 
This seems like an excessive number, but the statements 
has not as yet been contradicted. Out of 20,611 
ovens in the Upper Connellsville region only 814 are 
idle. The weekly production of coke foots up about 
250,000 tons. Consumers in many places are short of 
coke, and are obliged to limit their activity on account 
of want of supplies. Foundry coke commands 3.50 
dols. The anthracite strike stil] continues without any 
very promising signs of termination. The clash occurred 
between the Militia and the miners, and the hope of 
the owners is that this may lead to a demoralisation 
of the miners and a return to work. The railroad 
companies continue to crowd in orders for locomotives 
and rolling stock in excess of the capacity of the shops 
to turn out the work. Manufacturing capacity is 
being generally enlarged, and plants are springing up 
as rapidly as material can be had. Corporations are 
also springing into existence more rapidly than before. 
The figures for July show that the spirit of combina- 
tion is still growing, and every indication points to a 
continuance of present favourable conditions during 
the coming year. Each week strengthens the crop 
situation. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—A good business was done 
in the warrant market on Thursday, and the tone was 
firm. American advices were better, and it was re- 
ported that rather more inquiries were to hand from 
that quarter for iron. It was also reported that a 


steamer had been chartered from Ardrossan to Philadel- 
phia with 3000 tons of Ayrshire pig iron, and that an- 
other boat had been fixed to carry 3500 tons of Cleve- 
land iron from Middlesbrough to the United States. 
Scotch and Cleveland both finished 24d. per ton up on 
the day. The settlement 
ton ; 


were were: Scotch, 56s. per 
u 


Cleveland, 5ls. ; mberland hematite iron, 





active, and fully 20,000 tons of iron changed hands and 
at higher — owing to the further shipments reported 
from Middlesbrough to America. Scotch warrant iron, 
after being done 4d. up, at 56s. 6d. per ton, left off at 
56s. 44d. cash buyers; Cleveland gained 7. r ton, at 
51s. 7d. per ton cash buyers ; and Cumberland hematite 


| Gravesend accountin, 
|of the seven mont 
| Hull, and of this weight 95,620 tons went to the 
| Metropolis. 
‘last year, but the seven months’ trading showed an 


59s. 103d. On Friday forenoon the market was firm and |The coastwise trade has been fairly well sustained, 


Last month 22,550 tons were dealt with, London and 
for 13,603 tons. In the course 
173,536 tons were sent from 


The tonnage for the month was less than 


iron was done at 60s. 6d. buyers one month, and left off | increase. During the month of July 118,226 tons were 


at 60s. 8d. buyers a month. There was no afternoon 
market in view of the holiday feeling begotten on account 
of the King’s Coronation, fixed to take place on the 
morrow. Business was resumed on Monday, but only 
some 1500 tons changed hands. While Scotch warrants 
were done 14d. per ton up at 56s. 6d. per ton R 
Cleveland was done 2d. per ton down at 51s. 5d. cash, 
leaving off at 51s. 3d. per ton three months. The tone 
was firm in the afternoon, but dealing was limited to 
2000 tons of Cleveland, which closed at 51s. 74d. cash 


buyers, as against 51s. 9d. on Friday. Scotch warrants 
were quoted 14d. up on the day at 56s. 6d. cash buyers, 
while Cumberland hematite iron was unchanged at 60s. 9d. 


r ton sellers a month. The settlement prices were : 
Fee. 6d., 51s. 44d., and 60s. per ton. Rather more busi- 
ness was done on Tuesday, when prices were irregular. 
In the forenoon the tone was quieter, but in the afternoon 
a recovery set in, and Cleveland finished 1d. per ton up for 


the day. Some further moderate sales of iron for shipment | my, 


to America were reported to have been made, and another 
steamer has just been chartered from Middlesbrough to 
Philadelphia with 3500 tons of pig iron. In the fore- 
noon about 13,000 tons changed hands, and in the after- 
noon other 5000 tons, or 18,000 tons in all. The settle- 
ment prices were : 56s. 4$d., 51s. 6d., and 60s. 3d. per 
ton. The market was firm, but very idle, this forenoon, 
only some 3000 or 4000 tons being dealt in out and out, 
me | 1000 tons at three months. Business was confined to 
Cleveland, which was done up to 51s. 10d. cash per ton. 
In the afternoon the tone was dull, and about 6000 tons 
changed hands at easier prices—all Cleveland. The 
settlement quotations were: 56s. 6d., 51s. 10}d., and 
60s. 44d. per ton. The following are the quotations for 
makers’ iron No. 1 brand: Clyde, 66s. 6d. per ton; 
Gartsherrie and Calder, 67s. ; Langloan and Coltness, 
70s. ; Summerlee, 71s.—the foregoing all ship at 
Glasgow ; Glengarnock (shipped at Ardrossan), 68s, 6d.; 
Shotts PR ence at Leith), 69s. 6d.; Carron (ship 

at Grangemouth), 68s. per ton. Here are the ship- 
ments as they at present stand for the year: The 
United States, for last week, 1000 tons ; Canada, 410 tons; 
Australia, 180 tons; Germany, 656 tons; Holland, 220 
tons ; other countries, including China and Japan, 200 
tons ; coastwise, 2875 tons—in all 5701 tons, as compa: 
with 4257 tons; up till the end of last week, from January 1, 
205,566 tons, as compared with 167,193 tons for the 
corresponding portion of last year. How long America 
will play the réle of the friend in need to dull European 
trade, is the pressing problem of the hour, for there. seems 
not to be any likelihood of any autumn demand from the 
Continent reaching us this year. Transactions in war- 
rants during the week have been almost entirely confined 
to Cleveland iron, and a fair amount changed hands— 
45,000 to 50,000 tons—at prices ranging up to 5ls. 7d. 
per ton. A few lots of Scotch and West Coast hematite 
iron were done at prices up to 56s, 6d. cash for the former 
and up to 60s. 6d. for the latter. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 44,032 tons yesterday afternoon, as compared with 
45,055 tons yesterday week, thus showing a reduction 
amounting for the past week to 1023 tons. 


Finished Iron and Steel Trades.—Circulars have just 
been issued by the Scotch makers of finished iron advanc- 
ing their list prices of bars 5s. per ton, and thus 
making the basis of their quotations 6/. 15s. per ton, less 
5 per cent. for crown bars. This advance is due entirely 
to the high cost of the raw material, and not to any actual 
improvement in business ; in fact, at present some of the 
works are on short time. West of Scotland steel makers 
are well employed at present, and prices are firm, the 
basis quotation for ship-plates being now 6/. per ton, less 
5 per cent. Angle-bars are firm at 5/. 12s. 6d. per ton, 
and thin sheets are also firmer in demand at present from 
the United States, where the consumers have apparently 
anticipated their immediate requirements. 


Sulphate of Ammonia.—This commodity is not im- 
proving in demand, but rather otherwise, and prices are 
still on the decline. Shipments keep fairly good. At 
Leith for last week the shipments amounted to 388 tons, 
and for the month of July to 3340 tons, as against 2201 
tons in the corresponding month of last year. 


Turbine Steamers, Limited.—Under this title a company 
on the limited liability principle has just been istered 
and launched. The capital is 100,000/. in 2000 shares of 
50/. each, but these are not offered to the public. The 
signatories are: A, Denny, shipbuilder, Dumbarton ; 
C. J. Leyland, shipowner, Northumberland; J. B. 
Simpson, coalowner; Wylam-on-Tyne; C. A. Parsons, 
engineer, Wylam-on-Tyne ; John Williamson, shipowner, 
- w; and L. Denny and John Ward, shipbuilders, 

umbarton. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The return relating to the coal 
dealt with at Hull last month shows that some of the 
collieries have been severely hampered by the strike of 
the pit lads. The total imports, however, show an 
increase. Last month 278,640 tons were received at the 
rt, compared with 265,920 tons in July, 1901, an 
increase of 12,720 tons. During the seven months of the 
present year the total imports were 1,804,976 tons, as 
against 1,727,488 tons in 1901, an increase of 77,488 tons, 





dealt with, against 192,781 tons in 1901, a decrease of 
74,555 tons. In the seven months of this year 744,875 tons 
were exported, as compared with 743,541 tons in the 
corresponding period of 1901. Trade with the Baltic 
ports shows a falling off in the tonnage sent during both 
periods. t month only 42,417 tons were sent, against 
64,634 tons last year. Sweden, the next largest buyer of 
steam coal, is only accredited with 28,249 tons, as com- 
= with 52,445 tons in 1901. The first position on the 
ist. of contributory collieries falls to Aldwarke Main, 
which has ousted Denaby and Cadeby, where the men are 
still on strike. There are only seven Yorkshire firms on 
the list which last month sent over 10,000 tons, and two 
of these are West Riding collieries. 

Reports of Local Companies.—The directors of the Shef 
field Forge and Rolling Mills report a gross profit for the 
year of 9345/. 14s. 2d., and after paying interest and all 
other charges there remains a net profit of 74167. 18s. 6d. 
e directors have appropriated 1000/. in depreciation of 
freehold land, buildings, and fixed machinery, and have 
transferred 2000/. to renewals account. They recommend 
a dividend at the rate of 6 per cent. free of income tax, 
and the carrying forward to next year’s account of 788/, 
—The ie are of the Barnsley Gas F, xeon for the half- 
year ended June 30 last contains a recommendation by 
the directors for the payment on September 1 next of a 
dividend of 5 per cent. on the general capital stock and 
F shares, 3 per cent. on the C (preference) shares, and 34 
poe oes on the D, E, and G shares, less income tax in 
each case. 


_ Tron and Steel.—Business in the iron and steel branches 
is in a state of partial suspension, in consequence of the 
absence of principals on holidays. Prices have not 
undergone any change during the week, and there is 
little to note in connection with business generally. 
Great extensions of railway plant are being made in 
South Africa, and the Government have recently invited 
tenders for enormous quantities of springs and other 
railway plant accessories. The invitations have been 
chiefly communicated to firms who are able to turn out 
a large tonnage at short notice. Makers of best tool 
steel report business to be fairly brisk. 


South Yorkshire Coal Trade.—There is little change to 
record in the coal trade, which is steady rather than 
active. In household fuel more business is being done 
than is usually the case in August, and stocks at the pits, 
owing to the pit lads’ strike and the holidays, are light. 


As a@ CO uence quotations are firm. Best Silkstone 
coal is listed at 12s. 6d. to 13s. per ton, and seconds Ils. 
to 11s. 6d. per ton. Best Barnsley house makes 11s. 6d. 


to 12s., and seconds 10s. to 10s. 6d. per ton. There isa 
fairly satisfactory demand for hards. Shipping orders 
are up to the average, and some collieries are doing a 
big business with the Humber ports. The railway com- 
panies continue to draw heavy supplies from this coal- 
field, but the demand  & manufacturers is still disap- 
pointing. From 9s. to 3d. ton is the average 
quotation for export orders, but 9s. 6d. per ton is being 
secured for coal sold in the open market. The demand 
for engine fuel is quiet. Good coking slack and smudge 
sells at 4s. 3d. to 4s. 6d. per ton at the pits. The coke 
trade shows an improvement, and rates are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was fairly well attended, and, on the whole, 
a pretty cheerful tone prevailed. The amount of business 
transacted, however, was not large. A few more small 
sales to America were reported, and inquiries from 
Continental customers were said to have been some- 
what better of late. So far as we could learn, however, 
the latter had not had too much business. With the out- 
put of Cleveland iron well taken up, makers’ stocks practi- 
cally nil, and the anticipation of some improvement in de- 
mand in the autumn, the opinion was expressed that the 
by no means large stock of iron in the warrant stores 
will have to be a good deal drawn upon to meet 
requirements. In the early t of yesterday mer- 
chants and some makers eg No. 3 g.m.b. Cleve- 
land pig iron at 51s. 3d. per ton for early f.o.b. 
delivery, but later on producers would not quote below 
51s. 6d r ton. No. 1 was 53s. 9d.; and No. 4 
foundry 50s. 6d. per ton. Grey forge iron was rather 
plentiful, the output recently having been fuller than 
usual, and sellers offered this description at 49s. per ton, 
whereas under ordi: circumstances it should be only 
Is. below No. 3. ottled was 48s. 6d.; and white 
47s. 9d. per ton. East Coast hematite pig was still 
in a very unsatisfactory state, offers to sell at prices which 
could leave no profit to makers failing to bring in orders ; 
whilst what is still more harassing to manufacturers, cost 
of production is, if anything, increasing. No. 1 was 
57s. 6d.; mixed numbers, 57s. to 57s. 3a. ; and No. 4 
forge, 57s.—all for early delivery. Rubio ore was firm at 
16s. ex-ship Tees. To-day business was again only quiet ; 
but sellers of Cleveland pig were not forcing sales at all. 
Quotations were practically unaltered. 

Manufactured Iron and Steel.—In nearly every branch 
of the manufactured iron and steel trades there is quiet- 
ness, and the outlook is not at al] encouraging. I+ 
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makers and producers of shipbuilding material are short 
of work, and, in fact, the only departments that are at all 
busy are the shops turning out railway material. Rail- 
makers are not only well employed, but they are booking 
new orders. The demand is almost entirely on foreign ac- 
count. The following are the market rates: Common iron 
bars, 67. 5s.; best bara, 6/. 15s.; iron ship-plates and ship- 
angles, each 6/. 2s. 6d.; steel — lates, 5/. 15s.; steel 
ship-angles, 5l. 12s. 6d.; and steel boiler-plates, 7/. 10s. 
—all less the customary 24 per cent. discount ; whilst 
heavy sections of steel rails are -5/. 10s.; steel aulway 
sleepers, 6. 10s.; and cast-iron railway chairs, 3/. 12s. 6d. 
—all net cash at works. 


Coal and Coke.—-Fuel is fairly steady. A pretty good 
demand is reported for bunkers, but supply is plentiful. 
For unscreened qualities 9s. 3d. to 9s. 6d. is named. 
Manufacturing coal is unchanged. Coking coal is in good 

uest and quotations are firm. Coke is steady. Most 
ec ask 15s. 6d. for average blast-furnace coke de- 
Jivered here, and report that they are able to get that 
price. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—In the steam coal trade the best descriptions 
have made 15s. 3d. to 15s. 6d. per ton, while secondary 
qualities have brought 14s. 6d. to 14s. 9d. per ton. 
Household coal has exhibited no material change. No. 3 
Rhondda large has been quoted at 14s. 3d. per 'ton. 
Foundry coke has brought 19s. to 22s. per ton; and fur- 
nace ditto 17s. 6d. to 18s. 6d. per ton. As regards iron 
ore, rubio has made 14s. ; Tafna, 15s.; and Almeria, 
14s, 3d. per ton. 


Great Western Sserseeg, lr for adapting the Garw 
Valley branch between Pontyewmmer and Blaengarw for 

ssenger traffic having been ae the line has now 
as brought into use. The doubling of the Banbury 
and Cheltenham line between Andoversford and Charlton 
Kings was completed some months since, and the 
doubling from the latter station to Cheltenham will 
be finished off in the course of the current half- 
year. The South Wales and Bristol Direct Railway is 
so far completed that arrangements have been made for 
opening the line for s traffic in the course of the 
next few months. Substantial progress has been made 
with the Acton and Northolt line, the Roath line, and 
the Truro and Newquay line. A considerable portion 
of what are known as the Bristol Harbour lines has been 
completed, and the remaining work is now in hand. 
Tenders are about to be invited for the construction of 
the authorised Cheltenham and Honeybourne line. During 
the past half-year, 10 locomotives were built and 104 
supplied with new boilers at the cost of revenue. The 
outlay made for the maintenance of way and works 
in the first half of this year was 689,147/., as compared 
with 695,740. in the first half of 1901. The length of 
line maintained in the past half-year was 26614 miles. 

he aggregate outlay on capital account to the close of 
June, 1902, was 96,182,5997. In this total working stock 
figured for 12,400,2237. The aggregate distance run_by 
trains in the first half of this year was 22,597,350 miles, 
ae with 22,324,976 miles in the first half of 


Devonport and Refitting.—Although the staff at Devon- 
port has been maintained at its full strength, and although 
a fair amount of overtime has been worked since March, 
the Lords of the Admiralty have found it necessary to 
considerably curtail the programme of work sketched out 
for the establishment for the present financial year. 
Several destroyers and torpedo-boats, which should have 
been refitted at Devonport, have been sent to private 

ards, as have been the cruisers Medea and Medusa. 

he same course is to be pursued with the Howe, line-of- 
battle ship, and the Aurora, cruiser. These vessels were 
to have been refitted at Devonport at a cost of about 
85,000/.; but the Howe is to be sent to Palmer’s Iron and 
Shipbuilding Company, Jarrow, while the Aurora is to 
go to John Brown and Co., Paisley. 


Newport Tramways.—Tenders for reconstructing the 
tram lines at Newport, and preparing for a new electrical 
system, were opened by the Tramway Committee of the 
Newport Town Council on Thursday. The tender of Mr. 
Krauss, of Bristol, was accepted; the amount of the 
tender was 33,000/., for which Mr. Krauss undertakes 
to reconstruct the lines. This does not include a proposed 
extension up Stow-hill. The other work contemplated 
will involve an outlay of about 12,000/. 


Pembroke Dockyard.—Mr. H. Cock, chief constructor at 
Pembroke Dockyard, who has completed a year’s exten- 
sion granted to him on bis reaching the usual age for 
retirement, is to be retained for a farther period of ser- 
vice. ‘The captain-superintendent has been informed that 
he will be relieved within six months. 


The Swansea Valley.—There has been more activity and 
stability in the tinplate and steel trades, Five furnaces 
are smelting at the Landore Works, the full number at 
Dyffryn and Cwmfelin, and four at the Upper Forest. 


aa foundries and engineering works are doing fairly 


New Cruisers,—The Bedford, cruiser, having failed to 
realise the estimated speed on her steam trials, is to be 
fitted with propellers having blades of a larger size than 
those with which she is now supplied. The other vessels 
of the same class now in course of construction are to be 
similarly fitted, before they leave the contractors’ works. 
The next vessel of the class to undergo her trials will be the 
acer oa now at the works of the London and Glasgow 

peeilding Company. The trials will take place off 


New Dry Docks for Cardiff.—An influential syndicate, 





including several of the largest shipowners of Cardiff and 
others interested in graving docks, has been formed to 
construct and equip two graving docks, for which pro- 
vision has been made at the new south dock, now under 
construction. 


Rhymney Railway.—The half-yearly meeting of this 
company was held on Friday at Cardiff, Mr. F. G. Evans 
in the chair. The chairman stated that during the past 
half-year there had been a decrease in the quantity of 
stone carried for the new Bute Dock, but in general goods 
traffic there had been an increase of 16,765 tons. The 
quantity of coal carried to Cardiff was 767,983 tons, and 
to Penarth and Barry, 734,325 tons. In the locomotive 
department 27367. had been saved in the cost of coal, but 
incre: assessment had absor' 368/. more than in 
previous years. The cost of coal had averaged 14s, 3d. 
per ton. Several matters had adversely affected the com- 
pany during the t six months. These unfavourable 
influences included the Dowlais reconstruction, a lawsuit 
between the Glamorgan Canal Company and Messrs, 
Nixon, and a change in the destination of traffic from the 
coalfields. The bulk of the coal carried by the company 
was formerly taken to Cardiff, but now it had to be sent 
to Penarth and Barry. The result was that, although the 
Rhymney Company carried a large tonnage, a 
of revenue was lost. The report was adopted, but several 
shareholders contended that the time had arrived when 
new blood should be introduced into the management. 








MISCELLANEA. 

A NEw Swedish armoured cruiser is to be built within 
two years, at a cost of 350,0007. Her length will be 377.3 ft.; 
beam, 48.9 ft. ; draught, 16 ft. ; displacement, 4060 tons ; 
engines, 12,000 horse-power ; speed, 21.5 knots; arma- 
ment, eight 4.9 in. and fourteen 1.87 in. guns, and two 
torpedo tubes. 


We understand that work has been commenced at 
Castleford upon the West Riding Tramways and Elec- 
trical Supply Scheme of Yorks. ‘The area served by the 
company includes Knottingly, Castleford, Pontefract, 
&c. The promoters are providing a complete tram system 
for these places, and are also lighting the whole area. 
The engineers are Messrs. Le Maitre and Parker, of Leeds, 
while Mr. T. J. Dixon, of London and Dublin, has secured 
the contract for the whole system. 


The July progress report for the Simplon Tunnel 
states that the total advance during the month has been 
1233.6 ft., of which the advance on the north side has 
been 515.5 ft., so that ter p has for the past 
month been made on the south side, which would seem 
to indicate that the great difficulties met there from the 
large influx of water have now been successfully sur- 
mounted. The total advance up-to date is 24,849 ft. on 
the north side and 16,420 ft. on the south. The number 
of men employed during the month has averaged 3229. 
The mean daily advance has during the month been 
16.85 ft. on the north, and on the south 23.4 ft. The tem- 


The water encountered has 
gallons per second at the North Port: 
per second at the South Portal. 


With a view to further elucidating the effect of sea- 
water on Portland cement concrete, a series of experi- 
ments on a very large scale are about to be undertaken by 
the Prussian Government, in conjunction with a number 
of prominent cement manufacturers. A number of large 
concrete blocks, made with cements of different composi- 
tions, are to be sunk in the sea off the coast of Sylt Island, 
and will be examined periodically. At the same time, 
briquettes of the mortar used, and blocks of the concrete 
will be immersed in tanks on the land. Some of these tanks 
will contain fresh and the others salt water. Both tensile 
and compressive tests of these briquettes and blocks will 
be made from time to time. The mortars used will be 
compounded so as to determine whether an addition of 
slag or strass improves the resistance of a cement to sea- 
water. Both high-limed and low-limed cements are being 
tried. The experiments are expected to extend over a 
period of thirty years. 


Some experiments on tractive resistances have recently 
been made by Professor Baker, of the Illinois State 
University, in which there has been an attempt to 
estimate cos wn the different frictional losses arising 
in vehicles drawn over ordinary highways. Axle friction. 
Professor Baker finds, is nearly independent of the speed 
of traction; but appears to diminish nearly inversely 
as the square root of the pressure. For lightly-loaded 
vehicles, the coefficient of axle friction is about 2 per cent. 
of the weight; whilst with heavy vehicles it m4 va to 
average about 14 per cent., and with rw carts heavily 
laden is as little as 1.2 per cent. All these figures 
were noted, when the lubrication was very good, and it 
was found that with indifferent lubrication the coefficient 
might as much as six times the figures noted above. 
Coming to road resistances, it was found that large wheels 
conduced to easy running, at any rate, on macadam, gravel, 
andearth roads. Apparently, the resistance varies inversely 

roportionally to the square root of the wheel diameter. 
With good roadsthe width of the tyre used proved to make 
but little difference to the tractive resistance ; whilst in 
other cases the advantage lay at one time with the narrow 
and at others with the broad tyre, according to the 
special circumstances of the case. On agricultural land, 
tyre5 in. wide was invariably better than one 1} in. wide. 


A large number of the members of the Leeds Associa- 


— of the rock at the north heading is now 127 deg. | 
‘ahr. 


gm a flow of 1.57 
al, and 202.6 gallons 


received by Captain J. S. Ruston, the chairman of the 
ie ag! (recently returned from South Africa), and Mr. 
F. H. Livens, one of the mapeging directors. e Sheaf 
Tron and Wood Works are situated on the River Witham, 
and ey upwards of 2300 hands. They have conve- 
nient sidings to the various railways, and cover about 26 
acres, to which will be added the new boiler works, 
5 acres in area, now in course of construction. — to 
the large amount of standardisation, the pattern-shop 
is comparatively small, and iron patterns for the 
smaller pieces of machinery are prepared in a separate 
shop. The iron foundry is very extensive, and adjoin- 
ing it is another foundry for malleable iron, the anneal- 
= being done in a separate shop containing four ovens. 
After passing through the brass foundry, containing 
eight furnaces and a set of emery wheels for fettling, the 
iron casting stores were seen by the visitors. hese 
receive and despatch the work executed by means of a 
narrow-gauge railway. The erecting and turning shops 
consist of three bays, each about 40 ft. wide by 360 ft. long, 
where there is a special-tool room fitted with special ma- 
chine tools for gauge-making and the like, including a fine 


measuring machine capable of reading to Zoot” part of 


ea] |®n inch. The boiler-shop, the smithy, the testing depart- 


ment, the stores and the electric lighting and power plant, 
were also inspected; and, finally, the wood works, where 
thrashing, elevating, and stacking machines were in course 
of construction. Up to the present the firm have sent 
out upwards of 26,000 steam engines, 24,000 boilers, 2500 
pumps, 2000 corn-grinding mills, 220 steam navvies, and 
14,000 thrashing machines, After their tour of inspection, 
the visitors were entertained at luncheon at the Albion 
Hotel by Captain Ruston. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway orders: 1. Halesowen Light Rail- 
ways (Extensions) order, 1902, authorising tke construc- 
tion of light railways in the rural district of Halesowen, 
in the county of Worcester. 2. Darlington Light Rail- 
ways order, 1902, authorising the construction in_ the 
county of Durham of light railways in the borough of 
Darlington, and thence to Cockerton and Haughton-le- 
Skerne in the rural district of Darlington. 3. Colne 
and Trawden Light Railways (Capital and Further 
Powers Amendment) order, 1902, amending the Colne 
and Trawden Light Railways order, 1901. 4. Barnsle 
and District Light Railways (Extensions) order, 1902, 
authorising the construction of light railways in the 
urban districts of Wordsborough and Hoyland Nether, 
and in the parish of Tankersley, in the rural district of 
Wortley, in the West Riding of the county of York. 
5. Doncaster Corporation Light Railways (Deviation, 
&c.), order, 1902, authorising the deviation and extension 
of light railways pone ose | by the Doncaster Corpora- 
tion Light rte Order, 1899, and_for other purposes. 
6. Llanelly and District Light Railway Order, 1902, 
authorising the construction of light railways in the 
urban district of Llanelly, and in the rural district 
of Llanelly, in the county of Carmarthen. 7. Der- 
went Valley Light Railway Order, 1902, authorising 
the construction of 5 oe railways in the City of York, 
| and in the North and East Ridings of the County of York 
| from Foss Islands to CliffeCommon. 8. Vale of Rheidol 
Light Railway (Amendment) Order, 1902, authorising 
the construction and working as a light ‘railway under 
the Light Railways Act, 1896, of the railway authorised 
by the Vale of Rheidol (Light) Railway Act, 1897, and 
amending the Vale of Rheidol Light Railway (Aberayron 
Extension) Order, 1898, 9. Cromarty and Dingwall Light 
Railway Order, 1902, authorising the construction of 
light railways in the County of Ross and Cromarty at 
Dingwall, and between Conan Station on the Highland 
Railway and Cromarty. 








GERMAN CoaL-Min1nc.—The ipententicn effected by the 
collieries associated with the Rhenish-Westphalian coal 
syndicate in the six months ending June 30 this year was 
23,200,000 tons. The corresponding output in the cor- 
responding period of 1901 was 25,072,692 tons; in the 
corresponding period of 1900, 25,212,388 tons ; and in the 
corresponding period of 1899, 23,506,129 tons. 





Execrric Cranes.—An interesting treatise, dealing 
with the design and construction of electric cranes, has 
just been issued by Messrs. Joseph Adamson and Co., 
of Hyde. This firm, who were amongst the first in this 
country to undertake the manufacture of overhead 
travellers electrically operated, had the enterprise to 
carry out a series of experiments on a practical scale, 
which have afforded much information of ney practical 
value. Their experiments go to show that, in cranes 
driven by high-s cotton ro from 5 to 6 horse- 
power are wasted in each 100 ft. of the length of the 
shop ; square shafts were found to have given even worse 
results, besides being very troublesome to keep in order. 
The type of electric crane recommended by the firm has 
three independent motors; these are in all cases series- 
wound, an advantage of this arrangement being that the 
speed increases as the load is reduced. Hence, whilst the 
heaviest load for which the crane is designed is lifted at 
any speed contracted for, with lighter | this speed is 
automatically increased. Experiments made with these 
motors show that the maximum efficiency is reached at 
about half the heaviest 7 load, but beyond this 
point up to full load the falling off is not large. The 
maximum is generally over 60 per cent., but t re 
represents the combined efficiency of the motor and the 
speed-reducing gear. The latter has cut teeth, but it 





tion of Engineers, under the conduct of the vice-president 
(Mr. G. R. Goldsack) and the secretary (Mr. R. Lupton), 


visited, on the 6th inst., the works of Messrs. Ruston, 
Proctor, and Co., Limited, of Lincoln, where they were | 


appears, nevertheless, that the maximum efficiency of the 


| train is but 73 per cent., whilst the maximum motor 
| efficiency is 83 


per cent. The efficiency of the gearing 
appears to fall off rapidly as the load on it is increased, 
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SCIENCE AND PRACTICE. 
W3HILsT no one has doubted the excellent in- 
tensions of the Technical Education Board of the 
London County Council, their earlier efforts to im- 
prove the teaching of applied science were with 
justice somewhat severely criticised, since they 
were in the main directed to the multiplication of 
institutions of the second rank, whilst the prime 
—— of really advanced scientific and tech- 
nological work seemed most inadequately recog- 
nised. Much water has flowed beneath the bridges 
since we entered a caveat against the, at one time, 
prevalent assumption that our weakened position 
in certain great industries arose from the ignorance 
of the workmen, rather than from lack of know- 
ledge and enterprise on the part of the directing 
officers ; and the Technical Education Board of the 
London County Council has of late years shown 
that its views are now much more in accord with 
instructed opinion, than was the case when an 
eminent chairman of the Council exhibited his 
entire detachment from the practical work of the 
world, by dilating on the advantages the building 
trades would derive if every hodman had made a 
study of the chemical constitution of clay. In a 
report just issued by a special sub-committee of 
the above-mentioned Board, emphasis is laid on 
the importance of the adequate endowment and 
encouragement of research work, whilst Sir Henry 
Roscoe’s assertion that the establishment in London 
of a great technical high school, such as that at 
Charlottenburg, or that at Zurich, would be of much 
greater industrial advantage than the institution of 
a number of smaller establishments, is quoted with 
approval. 
he Charlottenburg establishment, it may be 


** | stated, has cost for building and equipment over 


half a million sterling, and requires for its upkeep 
some 70,0001. per annum. Each industry is repre- 
sented by a staff of several professors, whilst in 
this country one unfortunate man is expected to 


g|cover every department of, say, electrical engi- 


neering. Further, the fees to students are much 
less than is usual here, where, moreover, the 
full course is so short that the students have 
little time for that practice in the conduct of 


3 |research work which, in America, has been found 


to render them afterwards of such great use in 
workshops and factories. 

It must, however, be said that the character of 
the training needed is not the same in all branches 
of industry. In certain sections of mechanical 
engineering, for instance, the three years’ course 
here customary has proved to be ample. Whatever 
may have been the case five or six years ago, 
British mevhanical engineers at the present moment 
stand second to none. Even in the department of 





machine-tools, in which some few years back our 
American friends were certainly exhibiting greater 
ingenuity and enterprise than British builders, 
such advances have been made that there is now no 
necessity to go outside these islands to obtain tools 
of the most modern type, some of which are in 
certain particulars even superior to their American 
originals. In steam engineering, whilst the Corliss 
engines built here by our leading makers are fully 
equal to those obtainable abroad, our high-speed 
engines and steam turbines lead the world; and 
though, largely through ill-advised legislation, our 
builders of electrical machinery were until lately 
unable to compete with American or Continental 
builders in the construction of large generating 
units, foreigners who want to obtain large plants 
at a low first cost and of. unexampled economy 
in the matter of running expenses, must come to 
England for them, or apply to the Continental or 
American firms who have secured licences to 
manufacture from the British patentee. In the 
matter of mechanical engineering, therefore, the 
danger threatened a few years back seems for 
the present averted. Bad times will, no doubt, 
be experienced in the future as in the past, but 
such loss of trade as may arise is far more likely to 
be due to a lack of enterprise on the part of the 
shareholders in an engineering factory, than to an 
inadequate knowledge of mechanical principles on 
the part of the directing staff. One safeguard against 
undue conservatism on the part of proprietors may 
be found in a spread of scientific knowledge amongst 
the shareholding class generally. 

When we come to the chemical trades, however, 
a very different state of matters is exhibited, and 
very much of the evidence brought before the 
County Council Committee had reference to the 
present condition of these industries, in which, up 
to the year 1872 or thereabouts, we held a com- 
manding position. The tar colour industry origi- 
nated in this country; and had the nation as a 
whole had an adequate appreciation of the import- 
ance of research work, Germany could never have 
ousted us from our pride of place, since up till 
recently almost the whole of the raw material used 
in the German colour factories was of British origin. 
In fact, this circumstance at one time occasioned 
some alarm in Germany, which was voiced by Pro- 
fessor von Baeyer, who, speaking in 1878, urged 
his compatriots not to rest on their oars, for ‘‘ we 
may be sure that England, which at present looks 
on quietly whilst we purchase her tar and convert 
it into colours, selling them to foreign nations at high 
prices, will unhesitatingly cut off the source of supply 
as soon as all technical difficulties have been sur- 
mounted by the exertions of German manufac- 
turers.” The difficulty experienced in this country 
seems to have been largely due to the chemists 
knowing little of engineering and the engineers 
little of chemistry. The ammonia soda process was 
invented by Messrs. Dyer and Henning, but they 
ruined themselves in fruitless attempts to make it a 
commercial success. This was finally accomplished 
by the Belgian Solvay, and the Solvay group of 
factories now supply most of the soda u in the 
industries of the world. The British representatives 
of this group, Messrs. Brunner and Mond, have, we 
believe, been able to find English engineers cap- 
able of keeping their enormous works even in ad- 
vance of those belonging to their Continental 
associates. In the colour industries, however, 
British factories make but a poor show, not 5 per 
cent. of the dyes used in the Yorkshire woollen 
trades being of domestic origin. That this has been 
largely due to a characteristically British distrust 
of science is hardly disputable, and as matters 
stand there seems little immediate prospect of 
improvement. There is, nevertheless, at the present 
moment a Bill before Parliament which, if suitably 
modified, might in the course of ten years go far 
to raise this country to her old leadership in the 
chemical trades, the loss of which is certainly in 
ag attributable to our ill-devised patent laws. 
n their anxiety to benefit the inventor, legis- 
lators have forgotten the interests of the nation at 
large, and have abandoned the wise contention of our 
ancestors that the sole justification of a monopoly 
is the introduction of a new industry into the 
country. . Unless some return is made to this saner 
point of view, it is difficult to see how domestic 
manufacturers in their present fallen position can 
compete successfully with such great undertakings as 
the i he Anilin Works or the Berlin Aniline Com- 


pany ; the former of which, it will be remembered, 
is now threatening the existence of the indigo 
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industry. As matters stand, any one of the great 
German firms, having produced in their excellently 
equipped laboratories some useful chemical, is per- 
mitted to patent in this country every conceivable 
derivative of the substance in question, though the 
patentee may never have set eyes on one-tenth of 
the host of compounds he enumerates, and may 
have but the haziest idea as to the reactions capable 
of producing them. In America, as in Germany, 
it is necessary in applying for a chemical patent 
to submit a sample of every element of which it is 
sought to protect the manufacture. A similar 
clause inserted in the Bill now before Parliament, 
combined with a clause, such as is usual elsewhere, 
compelling the manufacture of patented articles 
within the realm, would re-establish our aniline 
colour factories, and assist our textile trades by 
reducing the cost of the dye-stuffs used. 

Whilst we believe that bad patent laws have 
had nearly as much to do with the present unsatis- 
factory position of the British dye trade as has 
the lack of enthusiasm for research, we fear that 
in another branch of industry the latter element is 
solely responsible for its present inferiority. In 
the optical glass trade we at one time occupied a 
leading position, but from this we have been ousted 
by the famous Jena firm of Ziess and Co. The 
success of this remarkable undertaking has, how- 
ever, not been due solely to private enterprise, 
since the wise liberality of the Prussian Diet alone 
rendered possible the costly experiments on a 
manufacturing scale on which were founded the 
fortunes of the firm. Such a grant would hardly 
be possible in this country, since the competitors 
of the firm selected for patronage would vehemently 
object to the favouritism shown, and perhaps not 
altogether unjustly. 

On the other hand, there is no reason why Par- 
liament should not greatly develop the work of the 
National Physical Laboratory, and establish other 
institutions of a kindred character to conduct re- 
searches in aid of other industries. In this re- 
gard our Colonies have, in some respects, set 
us a noteworthy example. Few of them, it is 
true, have reached a position in which industries | 
other than agriculture are in a position to benefit | 
by such institutions, but most of them have | 
special departments which undertake to experi-| 
ment on the crops best suited to their soil and | 
climate. In New South Wales, for instance, | 
extended researches are in progress on the crossing | 
of wheats, so as to establish a hybrid better suited | 
to the climatic conditions than the ordinary English | 
or American varieties. Other work of a similar | 
character is continuously in progress, and every 
effort is made by the early publication of the results 
obtained, and of any other useful information, to 
assist the farmer in the improvement of his practice. 
The indifference of the British public in such matters 
is well illustrated by the present position of the flax- 
growing industry. Most of the flax spun in Ulster is 
now imported from abroad, the area under cultiva- 
tion in Ireland for this crop having steadily de- 
creased. The Russian variety is stated to be superior 
to that of domestic growth ; but we have no doubt 
that, had there been a properly-equipped Govern- 
ment experimental station in the kingdom, little 
difficulty would have been found in develop- 
ing a variety capable of meeting its foreign 
competitor on more than equal terms ; and 
Government bacteriologists would probably have 
also succeeded in greatly improving the highly 
olfactory retting process which as now conducted 
cannot be claimed as an addition to the attractions 
of a rural life. In fact, in all departments of in- 
dustry there is room for State-aided research. 
Less, perhaps, in the matter of mechanical engi- 
neering than in some other classes of manufacture ; 
but even here there are still many matters in 
which Government aid would be a benefit to 
the nation at large. No British firm, so far as 
we are aware, carries out metallurgical experi- 
ments on the scale of those made at the Creuzot or 
Essen Works; but these establishments, enter- 


chemical composition. The reason of these differ- 
ences in physical character, and the treatment 
necessary to secure the best results, might well be 
| the subject of an investigation in a national labora- 
| tory, and the publication of the results obtained 
'would benefit our engine - builders by widening 
‘the market from which they could obtain any 
| special quality of steel they might require. 








ELECTRIFICATION ON THE NORTH. 
EASTERN RAILWAY. 

As already announced in our columns, the North- 
Eastern Railway Company have determined to 
adopt electric traction on a part of their system 
on the north bank of the Tyne. The selected 
section starts from the Central Station, Newcastle, 
and runs to Tynemouth ; thence it proceeds north 
along the coast as far as Monk Seaton, where it 
turns westward, and runs parallel to the Tyne, at 
a distance of about three miles, through Back- 
worth, Benton, and Gosforth. Here the line 
divides; one branch runs southwards through 
West Jesmond and Jesmond, to the Central 
Station, Newcastle, while the other runs west 
through Coxlodge, Fawdon, Kenton, Woolsington, 
and Callerton, to Ponteland. There is also, as 
shown by the map on page 219, a line starting 
from the Central Station, and running first east to 
Heaton South, and then north to join the other 
line at Benton. A second branch starts from Byker, 
about a mile from Newcastle, and follows the course 
of the river through St. Peters, St. Anthonys, 
Walker, Wallsend, and Willington Quay, to join the 
main line at Percy Main, 24 miles short of Tyne- 
mouth. A short line, mostly in tunnel, called the 
Quayside branch, also runs to the river bank near 
| Newcastle. The total length of track is about two 
|miles of four-line track (Newcastle Central to 
| Heaton South J unction), about 35 miles of double 
track, and an additional four miles of single track, 
‘the latter consisting of the Quayside branch and 
sidings at various parts of the line. There are 
about eighty cross-over roads included in the various 
sections. 

The North-Eastern Railway Company is a very 
enterprising corporation, and has always been noted 
for its readiness to adopt improvements and to 
consult the convenience of the public. In this case 
it has had the additional stimulus of a system of 
electric tramways, partly built and partly under 
construction, connecting Newcastle and Tynemouth, 
and running northward along the coast, parallel 
with its own line. It has not waited until much of 
its traftic has been irretrievably lost, as the Metro- 
politan Railways did in London, but has bestirred 
itself early to meet opposition by better service, 
and has insisted that all the works shall be com- 
pleted within twelve months from the date of the 
acceptance of the tender. 

Each train is to consist of two motor coaches 
and one trailer coach, and is to run at an average 
speed of 22 miles an hour, including a stop of 20 
seconds ut each intermediate station. It is pro- 
posed ultimately to have 47 trains in operation— 
that is, four trains on the block section, Newcastle 
Central to Manors Junction ; two trains on each 
block section between Manors Junction and Heaton 
South Junction ; three trains on the line between 
Riverside Junction and Percy Main vid Carville ; 
two trains on the line between Gosforth Colliery 
and Ponteland ; and one train on each block sec- 
tion over the remainder of the route. On the 
Quayside branch electric locomotives will be used, 
and six goods trains per hour, each weighing 
150 tons, will be drawn up over the three- 
quarters of a mile, and then taken on by steam 
locomotives. The passenger coaches will be each 
49 ft. long over. the frames, and 33 ft. 6 in. 
between the centres of the bogies. There will be 
eight compartments in each, in addition to a com- 
partment for the driver or guard. In one coach in 
each train two compartments will be thrown into 








prising as they are, could easily be distanced by a} 
properly-equip national laboratory, working in | 
conjunction, where necessary, with the Royal fac- 
tories and dockyards. As an instance of what | 
might be accomplished in this regard, we may refer 
to the very remarkable experiments made by Messrs. | 
Yarrow on the strength of notched bars of nickel | 
steel when subject to impact tests (See ENGINEER- | 
tna, vol. lxxiii., page 513). These experiments | 
made evident the most extraordinary differences in 


the toughness of steels of apparently very similar | 


one to carry luggage, and consequently the total 
capacity will be 204 passengers, of whom 24 will be 
first-class. There will be one motor on each bogie, 
or two to acoach, the motors being geared to the 
axles, and not driving directly. 

The electric energy is to be supplied from the 
stations of the Newcastle- upon -Tyne Electric 
Supply Company, Limited, and will be three-phase 
high-tension current at 40 periods and 6000 volts. 
It will be transformed at sub-stations by motor- 


at a pressure not exceeding 650 volts, and this 
current will be conveyed to the trains by contact 


rails alongside the track. 
We take the above facts from the gage 
. Merz, of 
We should be 


issued by the engineer, Mr. Charles 

28, Victoria-street, Westminster. 

glad to give further details, but practically we have 
exhausted the specification, except in regard to 
the rises of temperature in the motors, and to 
minute details relating to switchboard equipment, 
lighting of carriages, and the like. Mr. Merz has 
apparently preferred to give contractors a perfectly 
free hand, and not to fetter their discretion by 
offering any light and leading of his own. He does 
not even confine them to the direct-current system, 
for he says: ‘‘The system of electric traction 
described in this specification is preferred; but 
consideration will be given to alternative tenders 
based on any other system which, in the opinion of 
the tenderer, is suitable for the conditions to be 
fulfilled.” Under this clause Messrs. Ganz may 
offer their cascade system ; Messrs. Brown, Boveri, 
and Co. may prepare a three-phase scheme ; the 
Oerlikon Company may come forward with their 
modified Ward Leonard design ; while other engi- 
neers may propose the standard, or any other 
method which recommends itself to them. After 
the very thorough examination of the rival merits 
of the alternate and direct current methods which 
took place in the arbitration between the two 
Metropolitan railways, and after the full discus- 
sion, extending over five nights, of the same subject 
before the Institution of Civil Engineers last 
session, and also after a similar discussion before 
the Institution of Electrical Engineers and the 
many controversial articles which have appeared 
in the technical press; it seems late to treat 
the question as being entirely unknown, and 
not capable of solution except on the plan of 
considering, on its merits, each scheme that may be 
offered. Eventually Mr. Merz will have to decide 
what system he will adopt, but he defers doing so 
until manufacturers have incurred enormous ex- 
pense in laying the facts before him. We should 
have thought that he could have done so at once. 
The merits and defects of the various systems of 
electric traction are fully known; probably each 
can claim pre-eminence under certain conditions. 
The point at issue is whether those conditions are 
resent on the Tyneside railways. Presumably 

r. Merz has this information at his fingers’ ends, 
while manufacturers can only gain it by expensive 
and lengthy inquiry, conducted on the spot. It, 
therefore, seems befitting that he should decide 
definitely what system he will adopt, and so save 
~~ firms the useless expenditure of hundreds of 

unds. 

In the early stages of an industry consulting 
engineers have often to content themselves with 
the issue of very loose and indefinite specifications, 
for the simple reason that they have not the 
necessary knowledge to lay down exact conditions. 
Either they may ask too little, and thus get 
inferior machinery and apparatus, or they may 
demand too much, and so have to pay a dispro- 
portionate price. Under such circumstances they 
have to seek the guidance of manufacturers by in- 
viting them to say what conditions they are prepared 
to fulfil, and then see that they do not shirk their 
bargain. But this state of affairs should not persist 
for long ; the rate of improvement rapidly declines, 
so that it is quite easy to keep oneself au courant 
with the particular art or industry in question, while 
knowledge of details is speedily gained by one who 
is perfectly well acquainted with principles and 
theory. Consequently specifications quickly grow 
more minute in detail, and the consulting engineer 
is able to advise his client as to the best type of 





apparatus to be adopted, and does not merely con- 
fine himself to seeing that he gets value for his 
money. Of course it is very easy for the consult- 
ing engineer to push his individuality too far, and 
so check progress. We have seen this done re- 





peatedly here. The industry of bridge-building 
has been damaged in this country by Great George- 
street engineers designing structures in their offices 
to the last rivet, and so preventing manufacturers 
laying down plant for certain special types, as they do 
in America. It is not so long ago that water-works 
engineers insisted on having pumping engines 
built to their drawings, while far better engines 
could be bought in the open market. Such prac- 
tices are now largely of the past ; but if the consult- 
ing engineer is to retain the confidence of large cor- 





generators, or rotary converters, to direct current, 





porations, he must certainly be prepared to lay down 
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the broad features of the schemes over which he 

sesides. 

Further, it is the business of a consulting engi- 
neer to collect information concerning the local 
conditions which have to be fulfilled by tenderers, 
and put them at their disposal. In the case before 
us the railway is some 300 miles from London, and 
a full knowledge of its features can only be 
obtained by the tenderers taking a staff on to the 
spot and examining the details at length. If this 
were to be done by one firm only, it would not 
greatly matter, but probably it will be done by 
half-a-dozen firms, of whom only one can get the 
order. The specification contains sections of two 
tunnels on the line to the scale of } in. to a foot, 
ractically without dimensions ; a diagram of the 
loading gauge ; a section of the standard rail with 
chair, and elevation and section of joint; the 
map we give below, and a second map of 
the Ponteland branch; profiles of various parts 
of the line, in which diagrams the dimensions 
do not always agree with the measurements by 
scale ; an elevation of the proposed trains, which are 
to be built by the railway company, excepting the 
bogies; and drawingsof the underframes. One cannot 


an increase over this, they will secure a handsome 
profit. The sites of the sub-stations are to be 
chosen by the tenderers, and it is left to them 
to decide whether the conversion will be effected by 
rotary converters or motor generators. It is stated 
|that it is nec that the sub-station plant 
/should work satisfactorily both with generators 
|coupled to reciprocating engines, and with gene- 
| rators driven by steam turbines. Tenderers would 
|have been glad to have been told what is the 
| percentage of cyclical variation in the reciprocat- 
‘ing engines, and to have had a diagram of 
| the wave form of the current from the two sources. 
| There are some engines that no rotary converter can 
keep step with. As to the three-phase static trans- 
formers no conditions are laid down at all, except 
that when running continuously at the nominal full | 
output no part shall rise in temperature more 
than 40 deg. Cent., as measured by thermometer. 


twelve months for the completion of the work, 
and it claims the right to take possession of, and 
work, the apparatus at the expiration of that time. 
There will be little opportunity for the correction of 
mistakes, and none for experimenting ; consequently 
there is needed a strong hand and a determined 
policy to aid and control contractors. For that 
reason we should have liked to find greater detail 
in the specification, the evidence of a clearer con- 
ception of the best means to attain the desired 
end, and more indication of careful examination of 
local conditions. If Mr. Merz receives all the 
alternative designs he seems to think possible, and 
gives them the careful examination that they 
will need, it will be months before he can come 
to a useful decision, and probably he will then 
arrive at the same conclusion which is already half 
formed in his mind. The pity is that he gives no 
clue as to what this is, and therefore tenderers 





Whether cooling by air or oil circulation will be 
permitted, is not stated. The only electrical feature | 
that is insisted upon is the pressure at which appa- | 
ratus shall be tested for leakage and breakdown. | 
The section of the cables is not specified, nor is the 
permissible drop in pressure ; in fact, from a tech- 





resist the conviction that all these drawings, except 


nical point of view, the specification might be sum- 


must work in the dark. Does he attach greater 
importance to economy in capital outlay, or to 
economy in running expenses? Will he advise 
his clients that certainty in operation is worth 
paying for, or will he encourage them to take 
risks for the sake of cutting down expense ? 
| Has he absorbed suflicient of the spirit of the 
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those relating to the carriages, were in existence 
before the electrification of the line was mooted, 
and that none have been made specially for the 
specification. We look in vain for a drawing of 
the Central Station, and of the intricate system of 
points and crossings connecting the four roads with 
the platforms ; we find no information as to the 
80 cross-over roads that have to be provided ; we 
are told nothing as to the shunting arrangements, 
which have proved a difficulty in the Central 
London Railway; we find no typical sections 
through platforms, showing the space available 
between the walls and the rails, and the positions 
already occupied by signal rods. There may be a 
score cf pitfalls awaiting the tenderers ; but they 
are left to find these for themselves, either before 
or after they have fixed their price, as their good 
or ill fortune decrees. 

Turning to the electrical side of the question, 
Mr. Merz expresses a preference, subject to further 
consideration, for the direct - current system fed 
from sub-stations. He fixes the maximum voltage 
at 650, subject to the approval of the Board 
of Trade. As the voltage affects every dimension 
of the apparatus, all- the tenderers will have 
to apply individually to the Board of Trade to know 
the exact pressure that will be permitted, before 
they can make any substantial progress with their 
design ; or else, which is more likely, they will 
assume 550 volts as the limit; and if they get 


ELECTRIFICATION OF THE TYNESIDE RarILways, 


marised by saying that the contractor will receive |railway engineer to regard a breakdown as the 
current at 6000 volts, and he must run so many | worst form of extravagance? Without some know- 
trains over so many miles at an average speed of | ledge of his views on these points, contractors are 
22 miles an hour. All the rest is carte blanche. | groping in the dark in tendering, for they do not 

We have dwelt at considerable length on this | know whether it is excellence of design or cheap- 
specification, because we feel that the occasion is ness of cost that will secure the order. All this 
one of great importance. This is the first time in | uncertainty would have been avoided if Mr. Merz 
this country that an important railway company has | had specified the type and sizes of apparatus he 
taken up the question of electrification of one of | requires, and the exact conditions of test that they 


its branches. All the other companies will watch will be called upon to fulfil. 





the experiment with the greatest interest, and 
will be very largely guided by its results. If they 
are favourable, we shall see a considerable number of 
such schemes entered upon in the near future ; while 
if they should be unsatisfactory, the industry will 
suffer a serious loss, and the conservative party in 
|railway policy will use this example as a warning 
| against all enterprise in electric matters. The occa- | 
|sion is therefore fraught with interests of far larger 
| import than those which pertain to it intrinsically ; 
‘and it is of the utmost importance to the 
|engineering profession in general, and to the 
‘electric section of it in particular, that every 
|possible care shall be taken to bring it to a 
successful issue. The undertaking demands the 
best efforts both of consulting engineer and con- 
tractors, and all that we desire to do is to 
accentuate the importance of both parties work- 
ing in unison for the common end. Evidently 
_ the railway company is in a hurry ; it only offers 

















THE STOP-DAY CASE. 
THE first great dispute which has arisen out of 
the famous decision of the House of Lords in the 


Taff Vale case was decided by Mr. Justice Bigham 


on August 7. Not only was the issue at stake of 
the first importance to the numerous parties to the 
action, but it is one which lies at the foundation of 
all great disputes between capital and labour. The 
short effect of Mr. Justice Bigham’s judgment may 
be said to be as follows: A trade union, acting 
through its officials, orders all the members of the 
union to stop work on a certain day. This order is 
issued with the intention of benefiting the workmen, 
not solely at the expense of the employers, and not 
with the intention of injuring the employers, though 
with full knowledge that it must occasion many 
breaches of contract on the part of the workmen, 
and consequent loss to the employers. The order 
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is acted upon by the workmen, and the employers 
sustain serious loss. Mr. Justice Bigham has 
decided that in these circumstances the employers 
have no right of action. An examination of these 
facts will show that the principle laid down is 
not so wide as might be thought at first sight. 
The case itself occupied the attention of the 
Court for many days; but we are able to tell 
the material parts of the story in comparatively 
few words. 

It appears that for the last 20 or 25 years, masters 
and men in the South Wales colliery district have 
worked together under a sliding-scale agreement, 
by which the rate of wages is made to depend on 
the price of coal. It is thus in the interest both 
of masters and men to keep up the price of coal ; 
but, as Mr. Justice Bigham stated, not to drive 
it up to such a point as to unduly interfere 
with the demand. The merchants or middlemen, 
who purchase coal for shipment to foreign ports, 
are interested in keeping down the price of coal 
as much as possible ; and these dealers frequently 
sell large quantities of coal for forward delivery at 
prices below those current for immediate delivery, 
trusting to supply themselves later on at prices 
which will make their contracts remunerative. 
These forward contracts are generally made in the 
autumn of the year, that being the time at which 
large orders come in for steam coal for foreign 
ports. In September, 1898, the masters and men 
agreed that the sliding scale should be placed in 
charge of a body known as the Sliding-Scale Joint 
Committee, which consisted of 12 employers’ 
representatives elected by 47 firms, and 12 men’s 
representatives elected by the men employed by 
the 47 firms. One of the important duties of this 
committee was to ascertain the average price of 
coal by periodical audits of the accounts of the 47 
firms, and one clause of the agreement under which 
it was constituted provided that notices to terminate 
the employment of any workman, where given by 
master or man, should be given in a prescribed 
manner. In October, 1898, the South Wales 
Miners’ Federation was formed. The members of 
this Federation, who number about 128,000, include 
all, or nearly all, the workmen who work for the 
47 firms above-mentioned, and 27 other firms who 
conform to the sliding-scale arrangement. 

The Federation elected an executive council, 
consisting of 25 members, and in February, 1899, 
the Federation was registered under the Friendly 
Societies’ Acts. One of the first acts of the Fede- 
ration was to declare that their council should 
transact all the business arising out of the sliding- 
scale agreement ; and in consequence of this reso- 
lution the men’s representatives on the Sliding-Scale 
Joint Committee were appointed by the Executive 
Council. The employers having objected to this on 
the ground that the council represented all the 
miners in the Federation, another election was 
held, at which only men employed by the 47 
firms voted. The result was a re-election of the 
same twelve members. The effect of this was 
that the twelve men’s representatives became the 
mouthpiece of the Federation on the Joint Com- 
mittee. 

At the latter end of 1900 the Council of the Federa- 
tion felt some apprehension that the merchants and 
middlemen were taking steps to reduce the price 
of coal ; and with a view to checking output and so 
keepiug up prices, Mr. Abraham, M.P., in a speech 
delivered by him on November 5, 1900, suggested 
that the Federation should bring about a stop-day 
throughout the coalfields. The Council thereupon, 
and in pursuance of power previously vested in 
them ata Federation conference, ordered a stop- 
day on November 9, in obedience to which order 
the men all came out on that day. At asubsequent 
meeting of the Federation, that body vested their 
Executive Council with full authority to order 
per whenever they thought proper. The 
coalowners strongly protested against this stop- 
day and the policy which had suggested it, and 
even commenced instituting proceedings against the 
men at the time, but they eventually allowed them to 
drop. Nothing further took place until the follow- 
ing year, when the same apprehensions were felt by 
the Federation with regard to the conduct of the 
middlemen, and the Executive Council once more 
began to consider the expediency of ordering 
stop-days for the purpose of asserting the rights 
of the men; and speeches made in public by 


members of the Council showed that that body 
were prepared to order stop-days if necessary. 
In the meantime, however, it had been decided by 





the House of Lords in the Taff Vale case that the 
funds of a trade union could be attached ; and with 
the avowed object of keeping outside that decision, 
the Executive Council passed a resolution to the 
effect that they could not take upon themselves 
the responsibility of declaring stop-days. Im- 
mediately after this vote, those members of the 
Executive Council who were not members of the 
Sliding-Scale Joint Committee left the room, and 
the remainder passed a resolution declaring stop- 
days on October 25 and 26. This order was pro- 
mulgated by means usually employed by the Fede- 
ration, and the cost of the necessary telegrams was 
defrayed out of the Federation funds. Four 
stop-days in all were ordered in this manner, 
and eventually the employers, who had protested 
against the stop-days at all times, and had even 
gone so far as to post notices at their collieries to 
say that they were open upon the days in question, 
commenced the present action. The plaintiffs, who 
were 74 firms and companies owning 235 collieries in 
South Wales, sued the South Wales Miners’ Fede- 
ration (whose roll of membership contains no less 
than 125,000 names), its trustees and officers 
(naming them), to recover damages for wrongfully 
and maliciously procuring and inducing the work- 
men in their collieries to break their contracts, and 
alternatively for maliciously conspiring together to 
do the acts complained of. Damages, which were 
to be assessed, were roughly estimated at 100,000I. 
The action was heard in the first instance by Mr. 
Justice Bigham and a special jury, but in the course 
of the case the parties consented to the dismissal of 
the jury and to leave every question to the judge ; 
and his judgment must be looked upon partly as a 
summing up and partly as a ruling on points of 
law. A number of witnesses were called on either 
side, but in reality there was very little dispute as 
to the material facts. It was admitted, indeed, on 
the part of the employers that they did not think 
that the defendants in ordering the stop - days 
were prompted by feelings of ‘‘actual malice,” and 
it was admitted on the part of the defendants that 
although they thought the ultimate effect of the 
stop-days would be to raise the price of coal, and 
so benefit both masters and men, the immediate 
result would be to cause breaches of contract and 
loss to the employers. 

It was urged on the part of the plaintiffs (a) that 
the evidence was suflicient to show that the stop-days 
were in effect ordered by the Executive Committee 
of the Federation ; (b) that in accordance with the 
well-known proposition of law that to maliciously 
induce a man to break his contract of employment 
was an actionable wrong, the defendants were 
liable ; (c) that assuming there was no evidence of 
actual malice, the fact that the Executive Council 
had acted knowingly and with notice of contract 
was sufficient to raise a presumption of malice ; 
and (d) that even if the defendants could not be 
held liable upon the above ground, the fact that 
they had conspired together was sufficient to make 
them liable. Mr. Rufus Isaacs, on behalf of the 
defendants, submitted, inter alia, that there was no 
case in the books where it had been held that 
merely to induce the breach of a contract for the 
sole purpose of benefiting oneself was actionable. 
Intention to injure was an essential feature of such 
an action. 

In dealing with this question of malice, Mr. 
Justice Bigham, who was here deciding a question 
of fact which would have fallen to the province of 
the jury, said: ‘‘I am satisfied upon the evidence 
that the action of the Federation and of the other 
defendants in 1901 was dictated by an honest 
desire to forward the interests of the workmen, 
and was not, in any sense, prompted by a wish to 
injure the masters. Neither the Federation nor 
the other defendants had any prospect of personal 

ain from the operation of the stop-days. . 

hey were asked ta advise the men, and I am satis- 
fied that they advised them honestly, and without 
malice of any kind against the plaintiffs.” In the 
light of these findings he was bound to, and he did, 
in fact, give judgment for the defendants. He 
said: ‘“‘I have to decide, in these circumstances, 
whether an action in tort will lie against the defen- 








dants. The advice and guidance of the defendants 
was solicited, and involved, if followed, as the de- 
fendants knew, the breaking of subsisting con- 
tracts. It was followed, as the defendants wished 
it should be, and damage resulted to the masters ; 
but there was no malicious intention to cause 
injury, no profit was gained for themselves by the 
defendants, and their sole object was to benefit 











the men whom they were advising and directing. 
These circumstances, in my opinion, disclose no 
cause of action. In all the cases cited to me, 
where the action has been for damages for procur- 
ing the breach of contract, the element of actual 
malice—that is to say, a real intention to harm 
the plaintiff—has been regarded as essential. In 
Lumley v. Gye the allegation was that the de- 
fendant ‘maliciously procured the servant to 
break her contract,’ and the judgment rests on the 
malice so imputed to the defendant. It is true 
that Mr. Justice Crompton in that case says it must 
be considered clear law that a person who, wrong- 
fully, or maliciously, or, which is the same thing, 
with notice, interrupts the relation subsisting 
between master and servant by procuring the ser- 
vant to depart from the master’s service, whereby 
the master is injured, commits atort. If this means 
that mere notice of the existence of the contract 
of service raises an irrebuttable presumption of 
malice, I do not think it is good law. If a brother 
believes that his sister is in a service that is in- 
jurious to her health, cannot he advise her to 
break her contract without rendering himself liable 
to tort to the master? . . . Mere notice cannot, in 
my opinion, be at most more than some evidence of 
actual malice, rebuttable by showing that, in fact, 
no malice existed.” 

While we recognise that Mr. Justice Bigham’s 
judgment is based upon a set of facts which are in 
themselves peculiar, we cannot but express our 
surprise at his view of the law. In our humble 
opinion the hypothetical case of the brother and 
sister which he puts forward bears no analogy to 
the case before him. There the brother, who gave 
the advice, was acting under a moral duty, with 
no idea of personal gain. Further, he gave advice 
in the strict sense of the term ; he did not com- 
mand or use any compulsion. In the actual case 
before the Court, the union on whose behalf the 
advice was given had much to gain if the ‘‘ advice” 
given by them were accepted ; and, further, it is 
hardly correct to describe the manifesto of a trade 
union as ‘‘ advice.” 

Looking at the matter from a lawyer’s point of 
view, it would seem that in some of the cases 
which were cited to Mr. Justice Bigham in the 
course of the argument, an interpretation was put 
upon the term ‘‘ malicious” which would bring the 
South Wales Federation within reach of the law. 
As Mr. Justice Bigham pointed out, the case of 
Lumley v. Gye decided that for a man to mali- 
ciously induce another to break his contract of 
employment is an actionable wrong. 

Lord Herschell, in referring to Lumley v. Gye in 
Quinn v. Leathem, said: ‘‘ Upon a review of the 
judgment in Lumley v. Gye, I am satisfied that 
the procuring what was described as an unlawful 
act—namely, a breach of contract—was regarded 
as the gist of the action. I think the judgment 
would have been precisely the same if, instead of 
the word ‘maliciously,’ the words ‘wilfully and 
with notice of the contract’ had been used in the 
declaration.” -Lord Macnaghten, too, in referring 
to this case, said: ‘‘ Speaking for myself, I have 
no hesitation in saying that I think the decision 
was right, not on the ground of malicious inten- 
tion—that was not, I think, the gist of the action 
—but on the ground that a violation of legal right 
committed knowingly is a cause of action, and 
that it is a violation of legal right to interfere with 
contractual relations recognised by law, if there be 
no sufficient justification for the interference.” The 
words in italics leave the momentous question, 
What is sufficient justification, all at large. But in 
our view it can be no sufficient justification that 
the adviser is seeking to benefit himself at the 
expense of those whose contracts are broken. 

Assuming that a Higher Tribunal can be per- 


. |suaded to take a different view of the facts, and to 


hold that the plaintiffs have a good cause of action, 
there is one part of Mr. Justice Bigham’s judgment 
which may be of very material assistance to the 
employers. We have seen that by a somewhat 
clumsy stratagem the Executive Committee endea- 
voured to conceal the fact that they as a body 
were responsible for the declaration of stop-days. 
After reviewing the facts which led up to the 
stop-day orders in 1901, Mr. Justice Bigham 
said : ‘‘ It was argued on behalf of the Federation 
that they—the Federation—could not be held re- 
sponsible for the consequences of stop-days, for 
the reason that the Federation had expressly refu 

to meddle in the matter, as appeared by the reso- 
lution of October 23. I donot, however, think this 
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argument well-founded. It is true that the hand of 
the working men’s representatives on the Sliding- 
Scale Committee is made to appear as directing these 
stop-days, but I cannot doubt that the hand was 
guided and controlled by the Federation itself. In 
truth, it was the Federation who were acting, the 
name of the Sliding-Scale Committee being used as 
a blind, a very transparent blind, to conceal what 
was being done.”’ The significance of this finding 
lies in the fact that the Federation, asa body, were 
made defendants to the action. As the House of 
Lords have declared in the Taff Vale Railway case 
that a trade union can be sued, and as it was de- 
cided in Linaker v. Pilcher that the trustees of a 
union may be compelled to pay damages out of 
the funds in their hands, a reversal of Mr. Justice 
Bigham’s decision may lead to important results 
to the employers. At the same time it is im- 
possible to overlook the fact that this judg- 
ment must stand for a considerable time, and that 
there are many schemes on foot to place union 
funds out of reach. Had the judgment of the 
Court of first instance been for the employers, 
the Court would probably have taken some steps to 
earmark the funds, and prevent their being put 
out of the plaintiffs’ reach. Judgment having been 
given for the defendants, the plaintiffs were not in 
a position to make any application to the Court for 
such an order. 

As to the probability of a successful appeal, it 
must be recollected that the facts of the Glamorgan 
case are of a very special nature. The Federation 
alleged, and the employers admitted, that there was 
in fact no intention to injure; and there is no 
denying that the men employed in the South Wales 
collieries have an interest in the price of coal, and 
that whatever steps are taken with a view to keep- 
ing up prices, must be said to be taken for their 
benefit. In fact, the reasons given by the Federa- 
tion were not the same as those which are usually 
put forward to justify a strike. At the same time, 
all strikes are ordered by the men’s advisers, acting 
in what they conceive to be the best interests of 
the men themselves ; and every strike involves loss 
to an employer, even though it may be set on foot 
with the best motives, and without any intention, 
either expressed or implied, on the part of those who 
counsel it, to injure capital for the benefit of 
labour. 

Other great cases arising out of disputes of this 
kind have been decided in favour of the men in 
the first Court, and in favour of the employers in 
the Higher Tribunal. With the greatest respect 
to Mr. Justice Bigham, whose conduct of this cause 
celebré at every stage fully justified the implicit 
confidence of the parties, we think a higher Court 
may see their way to curb what we consider to be 
the illegal aspirations of trade unions. 








THE MANUFACTURE OF URALITE. 

On Wednesday last there was, at the works of 
the Uralite Company, Higham, near Gravesend, a 
demonstration of the fire-resisting qualities of 
uralite, which is a kind of asbestos millboard, 
hardened by baking to such an extent that a sheet 
has a metallic ring when struck. Tests carried 
out by the British Fire-Prevention Committee 
have already so thoroughly established the fire- 
resisting qualities of this material that it is now being 
used by the Liverpool Overhead Railway Company 
for covering certain of their wooden passenger 
platforms, and is also being used by the Central 
London Railway Company for lining portions 
of the new motor cars which are now being 
introduced on to their line. The experiments 
made at Higham therefore established nothing 
new as to the qualities of the material. In 
the principal of these experiments, four doors 
of different makes closed openings in a small hut; 
which was half filled with burning timber. One 
of these doors was a modification of a common type 
of fire-resisting door, in which the body of the door 
1s of wood covered externally with tinplate. Such 
doors have proved in many cases superior to solid 
iron doors, being less liable to warp. In the pre- 
Sent case a couple of layers of uralite were nailed 
over the tinplate, whilst in the case of a second 
door the metal plating was entirely dispensed with, 
the uralite alone being used to protect the wood 
body. In both cases the doors resisted excellently, 
letting no flame through in a test lasting 14 hours, 
during which the temperature inside the hut, as 
Tegistered by an electro-pyrometer, attained 2350 
deg. Fahr. In another experiment a deed-box built 





of wood, and protected by sheets of uralite nailed 
over the mene? inside and out, withstood a fire of 
similar intensity for 14 hours; and on opening it 
at the conclusion of the experiment, the papers 
inside were completely free from all signs of 
charring. 

As already mentioned, similar results have pre- 
viously been obtained by the British Fire-Preven- 
tion Committee, so that really the principal interest 
of the day’s proceedings centred in the oppor- 
tunity afforded of inspecting the works and the 
process of manufacture. The works occupy 13 acres, 
and are bounded on the one side by the South- 
Eastern Railway and on the other by a canal. The 
principal building is devoted to the chemical treat- 
ment of the sheets and to storage. It measures on 
plan 168 ft. by 120 ft. Another large building, 
measuring 168 ft. by 64 ft., is devoted to the milling 
operation, and there is also a large preparatory 
block, an extensive building containing a series of 
chemical laboratories, and a numbe1 of smaller 
buildings used as offices, engine-rooms, fitting- 
shops, stores, and pump-houses. 

As mentioned above, uralite consists largely of 
asbestos. This is mixed with whiting, and cemented 
together with colloidal silica. The standard thick- 
ness of sheet is 3 in., and these sheets are pre- 

red on a specially-arranged millboard machine, 

eing finished by baking in stoves fired with pro- 
ducer-gas. To explain the process in greater detail 
we may say that the asbestos used is a mixture of 
Russian and Canadian, the former being preferred, 
as it has a stronger fibre. Long-fibred asbestos 
is not necessary for the making of satisfactory 
uralite ; but the fibres, though they may be 
short, should be tough. The crude asbestos is 
received in sacks, and has to be thoroughly 
teased out and freed from sand before it is 
fit for passing into the millboard machinery. 
The first process therefore is to pass it over a 
rapidly-revolving roller covered with projecting 
egs. These loosen the fibre a good deal, and on 
eaving this roller the asbestos is met by a blast of 
air which carries it into a trunk, to the under side 
of which is attached a number of hoppers. The 
heavier stuff, such as sand or unbroken masses of 
fibre, falls into the first hopper, whilst into the 
hoppers more remote from the rolls only light stuff 
is deposited. The fine dust is carried off by the 
escaping air and collected in a kind of stive-room, 
but at present it is a purely waste product. Its 
amount is not, however, large. The contents of 
the first bin are returned to the pegged roller 
for retreatment, but the asbestos caloded in 
the other bins is next passed into an edge- 
running mill with an addition of about one- 
sixth its weight of whiting. The object of this 
mill is to still further loosen the fibres, but it is 
important that the asbestos should not in any way 
be reduced to powder. The addition of the whiting 
assists in preventing any grinding action of this 
kind, and for the same reason the charge of 
asbestos is large, being 2 cwt., so that it forms a 
fairly thick mat under the stones. The contents of 
each bin are treated separately in the edge-running 
mill. The asbestos from bin No. 2, which has a 
somewhat harsh-feeling fibre, is kept for 20 minutes 
in the mill, whilst the more thoroughly loosened 
stuff from, say, bin No. 4, only requires treatment 
for 10 minutes. 

From the edge-running mill the asbestos is raised 
by a bucket elevator to an upper floor, where it is 
fed by hand into a Krupp disintegrator, which 
loosens up the fibre pretty thoroughly, though not 
absolutely completely. Hence further separation 
by an air-blast is needed. As before, the stuff 
collecting in the bin nearest the air-jet is passed 
through the loosening process again, whilst that in 
the other bins passes into a revolving sieve, where 
a further separation of hard particles is etfected. 

The asbestos ‘is now ready to pass into the next 
building, where it is mixed with an equal weight of 
whiting if white uralite is being made; or if grey or 
red uralite is needed, a portion of the whiting is 
replaced by carbon binek, or red oxide. is 
addition of whiting is made ina large ‘‘ Hollander.” 
The whiting is first reduced to a cream by beating 
it up with revolving paddles in a mixer. This 
cream is passed through a sieve for the removal of 
bits of sacking, wood, or other accidental impurities, 
and thence into the ‘‘ Hollander.” The asbestos is 
next added, the usual charge being 5} cwt., and 
then the colouring matter. 

The whole is then worked up into an emulsion, 
by revolving screws and beaters, for a period of 15 





minutes, care being taken, by raising the beaters as 
high as ible, toavoid tearing of the asbestos fibre. 
The ‘‘ Hollander” is discharged into a stuff chest, 
where a series of paddles prevent any separating 
out of the heavier material. From the stuff chest 
the emulsion passes to a mixer, also fitted with re- 
volving paddles, where it receives an addition of 
about one-third its bulk of water. From this mixer 
the charge flows through wooden troughs over a 
series of riffle boards, which remove any sand 
which may have escaped separation up to this 
point, and thence to the mill-board machine. 

On reaching this machine the pulp enters a 
trough, in which rotates a roller. This roller 
impels the liquid over a sheet of rubber on to a 
large roller covered with gauze. This roller also 
rotates, and becomes covered with a thin layer of 
the mixture of asbestos and whiting; most of the 
water in it escapes through the gauze, and, falling 
to the bottom of the machine, is collected there 
and pumped into a tank, to be used in emulsifying 
another charge. The thickness of the film of pulp 
left on the gauze-covered roller is regulated by a 
small rubber-covered roller closely pressed against 
the gauze. The usual thickness of the film collected 
on the latter is about jy in. The next process is 
to transfer this film to an endless felt blanket, 
which passes over a series of rollers and delivers 
the film finally on to a large collecting roller at the 
end of the machine. This felt is pressed against 
the gauze-covered roller above-mentioned by two 
rubber-covered rollers, and picks up the film very 
cleanly from the gauze, any minute particles left 
on the latter being afterwards washed away by 
a series of water jets before reaching again the 
point at which the pulp is supplied. he film 
of pulp is next carried by the felt over a second 
large perforated roller and under a heavy rubber- 
covered roller, the pressure between the two rollers 
squeezing out much of the water still remain- 
ing entangled in the fibres. Further squeezing 
out of this water is effected later on, the film being 
carried by the felt between two rubber-covered 
rollers, over the upper one of which passes a 
second endless band of felt. Finally the canvas 
conveying the film is guided down to the bottom 
of the machine, where it passes over a fixed roller 
and under a large and heavy collecting roller 
mounted in swing bearings, which enable it to lift. 
This heavy collecting roller is driven entirely by 
friction from the fixed roller below it. As the felt 
passes between these two rollers the film is stripped 
off it on to the polished surface of the collecting 
roller. The felt next passes under jets of water 
and over beaters which clean it, and then through 
a wringer, after which it is ready to pick up a fresh 
charge of pulp. 

The total thickness of the finished uralite sheet 
is obtained by building up successive layers on the 
collecting roller, each of which, as stated, is about 
ey in. thick. After the first layer on the collecting 
roller has been completed, a felt roller is brought 
into contact with the film, and moistens it with a 
solution of colloidal silica, which it picks up from 
the trough in which it revolves. is serves to 
cement each layer to its successor. This colloidal 
silica is produced by mixing together solutions of 
water glass and sodium bicarbonate. As the sheet 
thickens, the collecting roller rises in its bearings and 
finally, when the proper thickness is reached, a mag- 
nifying lever completes the circuit through an elec- 
tric lamp, which lights up and notifies the machine- 
minders that sufficient uralite has been collected. 
The supply of colloid is then stopped by swinging 
away the felt-covered roller aforesaid, and the col- 
lecting roll then makes a complete turn, in which a 
layer of pulp is added without the addition of the 
colloid. An automatic knife then comes into 
action, cutting through the sheet deposited, which 
is then assisted off by the workman on to an 
endless canvas belt, which transfers the sheet to 
the cutting-table. Here it is cut into smaller 
sheets, measuring about 6 ft. 2 in. by 3 ft. 1 in. 

These cut sheets, though moist, can be handled 
without tearing, and they are built into a pile, in 
which each sheet is separated from the one below 
by a wire mat or by a sheet of iron plate, the two 
alternating from top to bottom of the pile, which 
has a total height of about 40 in. The pile is then 
placed under an hydraulic press, and the pressure 
slowly increased, so that at the end of half-an-hour 
it is equivalent to about 200 lb. per square inch 
distributed over the surface of a sheet. This 
pressure is maintained for 14 hours, and the 
pile is then left to harden for 24 hours, after which 
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it is taken to the packing-room, where the sheets are 
got ready for stoving. To this end they are piled, 
with their edges vertical, on trucks, each sheet being 
separated from its neighbour by a skeleton frame 
of wrought iron }in. thick, thus providing an ample 
space for the escape of moisture during the stoving 
— This is carried out in stoves 138 ft. 
ong by 5 ft. 6 in. wide by 7 ft. high. The 
operation has to be effected very slowly or the 
sheets will be spoiled. There are therefore three 
series of these stoves, arranged in tiers one above 
the other. They are heated by a flue passing along 
the bottom for the entire length of the stove. The 
heat is obtained by a burner at one end of this flue, 
the fuel used being producer-gas, which is obtained 
from three Dowson producers, which gasify 35 tons 
of coal per week. In the uppermost series of stoves 
the temperature ranges from 20 deg. Cent. at the 
cool end to 75 deg. Cent. at the burner end. The 
trucks on which the sheets are packed enter the 
stove at the cool end and are taken out at the other, 
the total time of passage being 24 hours. After 
passing through this stove the pack is lowered to 
the second tier of stoves, the temperature of which 
is 120 deg. Cent. at the burner end and 35 deg. at 
the other. It passes through this stove from 
the cold to the hot end .as before, the time taken 
being again 24 hours, and it is then passed through 
the lowest range of stoves, in which the temperature 
ranges from 100 deg. to 250 deg., the time of transit 
being again 24 hours. 

On leaving this stove the pack is wheeled into 
the chemical-house, where it is lowered bodily into 
an empty tank, which is then filled from below 
with a solution of sodium silicate, and in this 
solution the pack remains two hours. It is then 
removed and allowed to drain for about one hour, 
and, this done, it is a second time passed through 
the low-temperature stove, in which it remains 36 
hours. Being brought back to the chemical-house, 
it is next dipped into a tank containing a solution 
of bicarbonate of soda, in which it remains 24 hours. 
On removal it is washed for two hours in another 
tank, allowed to drain for about an hour, and then 
passed again through the series of stoves. The 
sheets by this time have become pretty hard, but 
to still further improve them they are again treated 
in the silicate and bicarbonate tanks; and, after 
thorough washing in hot and cold water, are piled 
between gauze mats and iron sheets, and subjected 
to a final stoving. Each of these piles consists of 
about 90 sheets, and to keep them flat during the 
final stoving and subsequent cooling, each pile is 
loaded with 5 cwt. to 6 cwt. of cast iron. After 
the final stoving the plates are immersed in 
tanks containing a solution of calcium chloride, 
and in this way the soda remaining in the sheet is 
totally removed. If left in, this soda gives rise to 
a white efflorescence on the surface of a sheet 
exposed to the weather, which, though it ultimately 
disappears, is, whilst it lasts, somewhat unsightly. 

Uralite thus prepared is supplied in sheets about 
x; in. thick. These sheets can be planed, sawn, or 
cut with ordinary carpenter’s tools. They take 
glue well, and can be nailed without splitting. 
The material has a fair transverse strength; a 
strip 14 in. wide, 4°; in. thick, and 9 in. over bear- 
ings, loaded at the centre, failed at a deflection of 
0.827 in., with a load of 93 oz A pile an 
inch high, built up of inch squares, failed in 
compression under # load of 14.1 tons per square 
inch. The sheet weighs between 10 oz. and 11 oz. 
per square foot, and is supplied in sizes measuring 
up to 6 ft. by 3 ft. It is a capital insulator both 
of electricity and of heat, the soft pulp being 
also successfully used for clothing steam pipes and 
boilers. 

In addition to the hard uralite, the manufacture 
of which is described above, the company also make 
a soft uralite, which whilstilacking the strength of 
its fellow, is a better insulator, and is found to be 
an excellent material for forming steam or water 
joints. This can be made from hard uralite scrap. 

The whole of the machinery at the works is 
driven by electro-motors taking current at 220 volts, 
and the current is also used for lighting pu S, 
high voltage incandescent lamps being used in the 
offices and laboratory, and enclosed arc lamps (run 
two in series) for the rest of the works. The 


generating plant consists of two sets of 4-pole com- 
pound-wound dynamos, by Messrs. Bruce, Peebles, 
and Co., designed to give 750 amperes at 220 volts, 
coupled to Allen compound engines rated at 270 
horse-power, when supplied with steam at 140 Ib. 
per square inch, and run at 360 revolutions per 


minute. At present steam is supplied by two Davy 
Paxman ‘“‘ Economic ”’ boilers, 14 ft. long and 8 ft. 
in diameter. These have each two flues, 2 ft. 8 in. 
in diameter, the grate area being 31 square feet, and 
ithe total heating surface 1160 square feet. They 
are rated at 7000 lb. of water evaporated per hour 
at a pressure of 100 Ib. per square inch. A third 
boiler of the same type is now being added. For the 
producer plant steam is ~~ seme by a small marine 
| type boiler, working at 80 lb. per square inch ; this 
| steam is passed through reducing valves before ad- 
mission to the producers. This boiler also supplies 
steam to the silicate digesters. The sodium silicate 
is supplied as a solid glass containing about 70 per 
cent. of silica, and hence nearly insoluble in cold 
water. It dissolves, however, when digested at 
60 lb. for a few hours in a suitable boiler. The 
bicarbonate of soda solution is kept up to standard 
strength by passing it into a regenerator, where 
CO, is forced into it at a pressure of 40 lb. per 
square inch. The two solutions of sodium silicate 
and bicarbonate of soda in mixture set free the 
silica in the colloidal state, sodium mono-carbonate 
remaining in solution. These solutions are trans- 
ferred from part to part of the works by means of 
compressed air furnished by a small compressor 
supplied by Messrs. Richard Schram and Co., of 
London. 
The present capacity of the works is about 5 tons 
of finished material per day, but this can be largely 
increased without much difficulty. 








NOTES. 
ALKALI WASTE. 

In the Chance-Claus process for treating alkali 
waste no successful method of utilising the re- 
sidual gases from the ‘‘ flowers” chamber has, 
as yet, found place in any works. The supervision 
of the process has been largely directed to prevent 
the escape into the atmosphere of sulphuretted 
hydrogen. The conversion of this into sulphurous 
acid has been considered to be the first step in the 
direction of subsequently utilising the sulphur 
escaping, partly as sulphurous and partly as sul- 
phuretted hydrogen, from the process, a percentage 
fully 12 to 15 per cent. in many cases of that ex- 
tracted by the Chance process from alkali waste. We 
learn from the report, under the Alkali Works 
Regulations Acts, made by Mr. R. Forbes Car- 
penter to the Local Government Board, that one 
proposal has been patented to convert the sul- 

hurous acid so obtained into sulphuric acid 
y some form of catalytic process. It was 
experimentally proved that the oxidation of sul- 
phuretted hydrogen could be made absolutely 
complete in a special form of close furnace. The 
cost, however, of the process was against its deve- 
lopment. Mr. Carpenter himself has made ex- 
periments on the use of Weldon mud as a 
contact substance in the Claus kiln, showing that 
at the lower temperature at which manganese oxide 
is active, as compared with ferric oxide, in inducing 
the reaction H, S+O=H,0+S, there is not the 
tendency for sulphur to oxidise to SO, with excess 
of air present, still less fur the counter reaction to 
start 3S+2H,O=SO0,+2H.S. Mr. Carpenter de- 
sires that experiments should be made with Weldon 
mud, ina layer, say, of 6 in. to 8 in. in thickness 
on the top of the filling of Northamptonshire iron 
ore, as ordinarily provided in a Claus kiln, or, if 
desired, of broken brick only, to prove the reac- 
tions, and that experiments should be made on the 
rate of flow of mixed gases with different pro- 
portions or percentages of sulphuretted hydrogen 
in the gases to be decomposed, rise of temperature 
being carefully noted, and the work adjusted to 
the conditions shown by laboratory experiments to 
be most favourable for the prevention of formation 











while still converting a due percentage of sul- 
phuretted hydrogen. Ina works in Scotland ex- 
periments have been made in dealing with the foul 
gases from sulphate of ammonia manufacture, which 
in Scotch practice are abnormally weak in sul- 
phuretted hydrogen. The results have been highly 
encouraging. 
ForeicN Capital IN JAPAN. 

Sir William Bisset, who is nowin Japan making 
investigations into the financial and industrial con- 
ditions of the country on behalf of British capitalists, 
in an interview with the representative of one of the 
Japanese newspapers, is reported to have said that 
the future of Japan’s progress is brighter than ever 





of sulphurous acid at the expense of free sulphur, | 





it was before ; and that her industry and trade are 
destined to attain considerable development even 
without the help of foreign capital. In a country 
like Japan, however, which is young in regard to 
its foreign intercourse, it is unavoidable that the 
supply of funds should be insufficient, and that in 
consequence money should command a high rate of 
interest, the ruling rate being 9 to 10 per cent. at 
present. It is not wonderful, therefore, that the 
public should talk of the necessity of introducing 
cheap foreign money. They know that in England 
the rate is 2 to 3 per cent., and her capitalists are 
willing to invest their superfluous money in any 
profitable enterprise abroad. But in so doing they 
would not be content with interest below 5 to 7 per 
cent., according to circumstances. Even at such a 
rate, the introduction of foreign capital would be 
attended with benefit to Japan, so that the 
establishment of regular connection between Japa- 
nese manufacturers or traders and English capi- 
talists, with a view to mutual advantage, would 
result beneficially to both parties. It is understood 
that foreign capitalists are willing to inyest, but 
they are of opinion that there are difficulties in the 
way, on account of some features in the Japanese 
law, which make it impossible to obtain the security 
which they wish. If that be so, it is to be hoped 
that the obstacles will be removed as quickly as 
possible. Turning to the question as to what kind 
of undertakings in Japan stand in greatest need of 
foreign capital, Sir William Bisset is represented to 
have stated that this need is felt most by the rail- 
ways, both from the necessity of improving the lines 
already being worked, and of extending them in 
future. Naturally, however, he was somewhat re- 
served in expressing a general opinion until he had 
had further opportunity of investigation, and no 
doubt he will give his views fully on a future 
occasion. Count Okuma, who is an_ authority 
on Japanese financial matters, when recently 
addressing a meeting of the Japan Traders’ As- 
sociation, deprecated any one taking a_pessi- 
mistic view of the financial position in Japan. 
He considered that the economical develop- 
ment that Japan has achieved already, and will 
achieve in the future, is to be looked upon with 
hearty satisfaction. Japan’s progress has been made 
in thirty years, and in the last ten years the foreign 
trade had been more than doubled, and he advised 
the members of the Association to do away with the 
impossible desire to jump up to the conditions of 
Europe at once. Japan was progressing steadily 
and rapidly, and the Anglo-Japanese alliance would 
ee an impetus to her commercial activity in the 
ast. 








GrRMAN Coa Imports.—The imports of coal into Ger- 
many in June amounted to 543,233 tons, as compared 
with 618,542 tons in June, 1901. In these totals British 
roma figured for 449,955 tons and 527,202 tons respec- 
ively. 





Our Locomotive Exports.—The present year appears 
likely to be an encouraging period in the annals of our 
export locomotive trade. The colonial demand for British 
locomotives was excellent in July, the value of the en- 
yas shipped to British South Africa during the month 

aving been 84,656/., as compared with 22,810/. in July, 

1901, and 3040/. in July, 1900; to British India, 111,799/., 
as compared with 50,2097. and 12,5247. tively ; and 
to Australasia, 54,401/., as compared with 64,079/. and 
5265/. respectively. The South African and Indian de- 
mand will be seen to be making great strides. In the first 
seven months of the last three years we exported locomo- 
— in the same directions to the following aggregate 
values : 








Colonial Group. 1902. 1901. 1900. 
rr ares eee £ 
British South Africa 235,918 112,055 65,851 
British India .» «| 282,069 285,805 | 284,341 
Australasia .. .. —..' 241,928 175,793 | 96,158 








It will be seen that the exports have more than doubled 
during the last two years; and now that peace has been 
so happily restored in South Africa, the demand for rail- 
way engines in that quarter is certain to increase still 
further. British locomotive builders have to compete 
with Baldwin and other American engines upon colonial 
markets ; but somehow or other onde follows the flag, 
and British locomotives are more than holding their own. 
We actually sent 6845. worth of locomotives to the 
United States to July 31 this year! Our locomotive ex- 
ports to South America declined, however, in the first 
seven months of this year to 65,609/., as compared with 
157,7477. and 146,658, in the corresponding periods of 
1901 and 1900 respectively. We exported locomotives in 
all directions in the first seven months of this year, to the 

te value of 1,344,916, as com with 


aggregate | M 
1,001,5407. in the corresponding od of 1901, and 
849,531/. in the corresponding period of 1900. 
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COOPER’S HILL COLLEGE. 
To THE EprTor or ENGINEERING. 

Sir,—I see that on July 30 Lord George Hamilton 
went down to Cooper’s Hill to attend the annual distri- 
bution of prizes at the Royal Indian Engineering College. 
Some of your readers will, perhaps, remember the cir- 
cumstances connec’ with the reorganisation of the 
College curriculum during last year, involving the removal 
of seven professors from the teaching staff, an affair which 
caused no little stir in the scientific educational world. 
Having carried out the reforms which he considered de- 
sirable, the Secretary of State for India informed the 
Board of Visitors that he regarded ‘‘ the maintenance of 
the College in the light of an experiment, the continuance 
of which can only be justified by its success.” J udging 
from the speeches recently delivered at Cooper’s Hill, 
everything is now couleur de rose, and it appears that the 
College is no longer a threatened institution, but has now 
entered upon a new lease of life. This will be a disap- 
pointment to many who would rejoice at the abolition of 
the College, including, curiously enough, the Board of 
Visitors themselves. There is no hiding the fact that the 
College has many enemies in the profession. It is con- 
sidered an anomaly that the Secretary of State for India 
should run a special institution of this sort and turn out 
his own engineers more or less independently of the pro- 
fession. Consequently the Secretary of State receives 
much good advice, which is directed towards the abolition 
of the College. As the senior Cooper’s Hill men are now 
rising to the top of the tree in the Engineering Depart- 
ment of India, and are consequently the parties most inte- 
rested in the maintenance of an establishment of capable 
engineers to carry out works under their orders, I have 
asked a senior Cooper’s Hill man, one who dates from the 
time when Colonel Chesney was president of the College, 
to state his views on the situation. He writes as follows: 
‘‘ Cooper’s Hill College was started because the other en- 
gineering colleges failed to supply the Secretary of State 
with a sufficient number of engineers trained up to a cer- 
tain standard. As the public supply could not be relied 
on, the Secretary of State founded a college, from which 
he would be certain of — a sufficient supply of en- 
gineers trained up to a specified standard. Certainty as 


retardation on promotion, as if the indefinite retardation 
cau by the block in promotion had not n 
enough ; (7) how, in 1893, the special pension for service 
in the class of chief engineer was abolished, &c. But 
whatever modifications in the terms of service would 
make the Indian Department acceptable to the best men 
from the outside engineering colleges, the same modifica- 
tions would be sufficient to fill Cooper’s Hill Coll 
with men satisfying the requisite standard; and with the 
College paying its way the voice of objection would be 
silenced. 

“Second objection: ‘That much inconvenience results 
from Government undertaking the administration of an 
educational college.’ It is for Government to say this, if 
inconvenince is felt. It does not appear to concern out- 
siders. Moreover, the Government of India have over 
and over again expressed satisfaction with the class of 
engineers trained at Cooper’s Hill. 

“Third objection: ‘That the limitation of Indian ap- 
pointments to Cooper’s Hill men prejudicially restricts 
the choice of Government in filling various posts.’ By 
no means. Indian appointments are not limited to 
Jooper’s Hill men. e department has two other 
sources of recruitment—(1) from the Royal Engineers ; 
(2) from the Indian colleges.- From the three sources at 
their command, Government are able to fill all the ordi- 
nary civil engineer appointments without feeling the neces- 
sity for looking elsewhere. Specialists, such as locomo- 
tive engineers, are recruited from the open market. When 
electricity makes much headway in India, electrical engi- 
nee:s will probably be recruited in the same way, unless | 
this speciality is developed to —— at Cooper's Hill. | 
But even in the latter case the electrical engineers will 
be specialists, and will be differentiated from the ordinary 
Public Works engineers, who are required for the ordinary 
work of civil engineering, and who need only a general 
knowledge of special subjects, such as electrical engineer- 
ing, sufficient to enable them to co-operate with the 
specialists. 

‘Fourth objection: ‘That the education given at 
Cooper’s Hill is expensive to the students, involving a 
total annual cost of about 280/., and that these heavy 
expenses tend to prevent the sons of Indian officials 
from following their fathers’ steps, whereas they could 





regards numbers, and stability of standard, and the estab- 
lishment of the esprit de corps which a special college of 
this sort engenders, were considered to be advantages 
worth paying for, and this fact is still recognised by the | 
Secretary of State, who recently impressed it upon | 
the Board of Visitors, and again referred to it in his | 
speech at Cooper’s Hill the other day. The College | 
having once been started on what was considered a suit- | 
able course of instruction, it was the duty of successive | 
presidents to maintain the standard, and to alter the! 
curriculum from time to time as the development of engi- 
neering science might require. The Board of Visitors 
were co-responsible with the Presidents in this duty. | 
The Secretary of State has declared that the object of 
the Board was ‘to provide a highly qualified authority 
to supervise, in communication with the President of the | 
College, the course of study to be pursued there, and to 
advise as to the internal management of the College.’ If, | 
with these responsibilities resting on them, the Presi- | 
dents and the Board between them allowed the stan- | 
dard to deteriorate, and failed to keep the equipment | 
of the College up to date, then all that can be said 1s that | 
these authorities failed in their duty. However deplor- | 
able it is that the College curriculum was allowed to fall | 
into a wrong groove, it was a matter of domestic detail 
which could have been righted without any public fuss, if 
it had not been for the reduction of the establishment, in- 
volving the termination of the services of seven professors. 
The controversy which meen over the rights and wrongs 
of that case brought to light the shortcomings of the 
Presidents and the Board of Visitors, and led to the 
singularly inappropriate proposal from the latter body 
for the abolition of the College as a remedy for their own 
failure to perform their duty towards that institution. 

‘* Let us examine their objections. First objection : 
‘Whatever reasons were urged in 1871 for the establish- 
ment of an engineering college under the control of the 
Secretary of State (which reasons were mainly centred 
in there being no sufficient scientific training of engineers 
in this per it is possible that those reasons no longer 
exist, seeing that many excellent engineering schools are 
now in existence. . . .’. The words, ‘it is possible that 
those reasons may no lofiger exist’ are not very convinc- 
lng; they suggest the closing of the College on a specula- 
tive chance. Admitting, however, that Xin 6 Eollege 
and other similar institutions have improved their course 
of instruction so as to afford a more complete system of 
engineering education than of yore, it is extremely im- 
probable that the best men from such schools would be 
attracted to the Indian service on the present conditions 
of service. The best men would certainly fight shy of the 
service if they knew the history of the relations between 
the Government of India and the Cooper’s Hill engineers: 
if they knew (1) how the public, after competing eagerly 
for entrance to Cooper’s Hill College in the early years 
of its existence, turned their backs on the place when 
reports were received from the earlier Cooper’s Hill men 
as to their treatment in India ; (2) how the terms origin- 
ally offered in 1871 were in 1875 much reduced in value ; 
(8) how the Government of India got themselves into 

opeless muddles in the attempt, or rather want of 
a t, to maintain a proper flow of promotion; (4) 
ow they floundered in their wild efforts at reorganisa- 
tion, preferring to remove by means of special retire- 
aggre the bloc in promotion from the wrong place—i.c., 
‘4 removing the juniors below the block, rather than 
the seniors, who formed the block; (5) how the loss 
roper organisation fell, and | 
on the engineers; (6) how, in| 
was established, placing a definite | 
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obtain an pope! engineering education at less cost 
at some of the colleges which we have indicated.’ This 
objection cannot be taken by itself to justify the abolition 
of the College. If Government offer terms sufficiently 
‘ood to fill the College, that is the main thing. With the 

ollege funds in flourishing condition it would a 
simple matter to revive the easier terms of payment 
which obtained in the early days of the College; and 
even, perha: to make i 7 concessions in favour of 
the sons of ad Public Works Department officials. 

‘‘ Fifth objection : ‘That Cooper’s Hill College does not 
as an educational establishment pay its way, much less 
interest on first cost.’ This is the objection which frightens 
the Secretary of State so much. But taking his own 
statement, that he desires to have the Cooper’s Hill engi- 
neers educated up to a standard not to be attained else- 
where, Cooper’s Hill College must be compared with 
Woolwich, Sandhurst, Chatham, Netley, Forest School, 
Nantes, Polytechnic Schools in France, Westpoint in 
America, and Kingston in Canada. How many of these 
support themselves and pay interest on first cost? Did 
Haileybury pay ? 

“Tt has recently been stated in Parliament that the 
capital cost of the Cooper’s Hill buildings now amounts 
to 143,760/., and the excess of expenditure over receipts 
aggregated 48,2887. in 30 years, averaging 1609/. per 
annum. The greater part of this excess occu in the 
earlier years. In recent years the working account shows 
a small excess ora small profit. The President reports 
that in the past year a profit has been made. Moreover, 
the Forest Department is responsible for a loss of 754. 

r annum, and if this be deducted the College may, so 

ar as the engineering department is concerned, 
conside as paying its way. This cannot be said 
to be the case with the engineering colleges in India 
— viz., Roorkee, Seebpore, adras, and Poona. 
These are worked at a loss of 26,000/. per annum, 
without taking into account the interest on capital 
cost. Returning to Cooper’s Hill, the charge in respect 
of capital cost of buildings would be about 4300/. per 
annum. What is this sum compa: with what an in- 
efficient or careless engineer could waste on a single work 
in India in a very short space of time? The amount of 
money passing through the hands of engineers in India is 
very large. Is it not, therefore, important that Govern- 
ment should be careful to attract the right class of man, 
and train him in the way he should go? The sum of 
43002. per annum is neither here nor there. The objec- 
tion has been made that some of this money goes to edu- 
cate men not intended for the Indian service. It is for- 
otten that their fees—180/. a year for each student— 
elp to make the College pay. 

‘“‘Tt is worth while mentioning that full use is not being 


supply them, and has accordingly obtained some men 
from other colleges, and may probably appoint others 
from outside sources. Yet at the same time he is 
giving several commissions in the Royal Engineers and 

yal Artillery (after the war) to Cooper’s Hill students. 
Such a policy 1s, to say the least of it, extraordinary.” 

Without criticising in any way the above remarks, I 
am passing them on to you, as it may be interesting to 
some of your readers to know how the matter of recruit- 
ment for the Public Works Department of India from 
Cooper’s Hill presents itself to those who are about to 
have a | share in working the machinery of engineer- 
ing control in India. 

I am, Sir, yours faithfully, 
A Pusiic Works Orricer (INp1rA). 
London, August 10. 








FIRE-EXTINGUISHING APPLIANCES. 
To THE Eprror or ENGINEERING. 
Sir,—The letter of Mr. W. 8S. Accles, comparing the 
a in use by British brigades with those of the 
Uni States, is evidently written without full know- 
ledge of the facts. He does not state the capacity in 
gallons of the ‘‘ American standard engines,” but states 
they can throw a jet of 1} in. in diameter. Any British 
engine of 750 gallons capacity will do that, and there are, 
moreover, a number of steamers of greater capacity 
in use in this country. I see from Messrs. Merry- 


| weather’s catalogue that in 1893 they built for the 


Liverpool Corporation a portable steam fire engine de- 
livering 1800 gallons per minute, and capable of throwing 
one 2}-in, jet. With two 1}-in. jets and seven 1-in. jets 
simultaneously, the two larger jets are recorded as reach- 
ing over 250 ft. high, our correspondent evidently 
means distance in his statement—i.e., horizontal and 
not vertical. A second engine at Liverpool delivers 1100 
gallons, two at Bootle 900 each, two at Manchester 
750 each, and there are many others. These are British 
gallons, and American catalogues are deceptive when 
compared with English, the United States gallon being 
only four-fifths of the British. Any British town want- 
ing big engines can get them at home. 
Yours faithfully, 


. A. Forster. 
London, E.C., August 11, 1902. 





To THe Epitor or ENGINEERING. 

S1r,—We do not know which of our circulars is alluded 
to by your correspondent who writes under the above 
heading; but whether we have made the statement 
attributed to us or not, we have no doubt of its correct- 
ness. Ifany other English manufacturer has constructed, 
before we did, a brigade chemical engine—that is to say, 
a four-wheeled vehicle which will carry men and hose toa 
fire—we can only say that we have never seen nor heard 


of it. 

We disagree entirely with the statements contained in 
the latter part of rome correspondent’s letter, and our own 
experience is wholly different from his. 

Yours faithfully, 
‘ MERRYWEATHER AND Sons, LiMiTED. 
Greenwich-road, London, S.E., August 12, 1902. 








THE STANDARDS IN EWING’S HYSTERESIS 
TESTER. 
To THE Eprror or ENGINEERING. 
Sir,—In the testing of iron or steel stampings for 
pr oirnet by means of my hysteresis tester, the hysteresis 
of the sample is found by comparison with two or more 
standards whose hysteresis is known. Experiments which 
have recently been made here lead me to doubt whether 
in all cases the standards maintain their quality so well 
as I have hitherto supposed, and it now appears desirable 
that users of the instrument should see that the values of 
the hysteresis which they assume in their standards are 
checked from time to time. If this precaution is taken, 
the apparatus may be relied upon to give consistent and 
accurate results. 
I would advise users of the instrument, if they have 
not recently had their standards re-tested, to do so. 
Yours faithfully, 
J. A. Ewrna. 


Engineering Laboratory, Cambridge, August 11, 1902. 








PrRsONAL.—Mr. R. G. Fiége informs us that he has 
taken over the works of Messrs. Lebrun and Cornu, at 
Albert (Somme), near Amiens, where he will continue the 
manufacture of machine tools and other articles. 





Messrs. Swan AND Hunter’s SHIPYARD: ADDENDUM. 
—In our account of the shipbuilding sheds at Messrs. 
Swan and Hunter, Limited, on 169 of our last issue, 
we omitted to state that the whole of the glass roofing 
for the roofs and sides of the buildings was glazed by 
Sam Deards, of Victoria Works, Harlow, on his 





made of Cooper’s Hill perme While the Secretary of | Mr. 

State has been anxious to fill the College, the Govern- | system. 

ment of India have been allowing their recruitment to 

fall again into haphazard methods. They have in recent} Mapras Ratway.—The length of line worked upon the 
years been employing a large number of temporary engi-| Madras Railway in the second half of last year was 845 


neers in the Punjab Irrigation Department. Some of 
these have now been absorbed into the permanent 
ineers «re being constantly 
employed in other branches of the Public Works Depart- 
ment, showing that Government are not recruiting up to 
their requirements. 

‘*Tt is understood that the Government of India have 
recently applied to the Secretary of State for more 
recruits over and above the lar ee ae that 
for some reason not yet explained, the tary of 


miles, as compared with 845 miles in the second half of 
1900 and 844 miles in the second half of 1899. The 
receipts per mile in the second half of 1901 were 
6102. 10s. 10d., as compared with 601/. 16s. 4d. in the 
second half of 1900, and 622/. 10s. 1d. in the second half 
of 1899. The ratio of the working expenses to the traffic 
receipts in the second half of 1901 was 51.69 per cent., as 
compared with 51.39 per cent. and 52.52 per cent. re- 
spectively. The number of train-miles run in the second 
half of last year was 1,532,124, as compared with 1,436,142 





State has considered that Cooper’s Hill is unable to 





and 1,382,883 respectively. 
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INDUSTRIAL NOTES. 

Tue third annual report of the General Federation 
of Trade Unions has just been issued, as presented 
to the annual meeting held at Leicester on August 7 | 
and 8, 1902. The financial year ends with June 30 in| 
each year, to correspond with the date of the formation 
of the Federation. The report states that the year 
ending at Midsummer has been a remarkable one in 
the history of trade unionism, by reason of the Taff 


States, is regarded as an evidence of the advance of 
unionism, and of the power wielded by the representa- 
tives of labour in the United States. 





The Ironworkers’ Journal for the current month 
reports what may be termed a crisis in the — 
of the sliding scale in connection with the Midland 
Wages Board. It appears that the Northern and 
Midland scales do not agree, and that the differences 
are apt to be accentuated at times. A difference of 


Vale case, and other decisions in the Courts affecting | 6d. per ton is recognised as a normal amount in favour 


trade unions. With respect to the Taff Vale case, the 
report says: ‘‘ Reviewing what has taken place since 
June, 1901, candour compels us to admit that Mr. 
Justice Farwell’s interpretation of the law, as it stands 
in the Statute Book, is admissible.” But it goes on to 
say that it was, and is, contrary to the intention of 
the Trade Union Act passed in 1871.  Refer- 
ence is made to other cases, decisions subsequently 
given, and to the concerted action of the unions as 
regards an amendment of the law. The report also 
deals with the ‘ Times attack ” on the policy of trade 
unions and unionists, in respect of limitation of output, 
maximum wages, machinery, &c. A couple of sen- 
tences on the latter deserve to be quoted. It says: 
‘*We welcome machinery and up-to-date methods, but 
we are going to resist, with all the energy at our com- 
mand, the attempt which is so often wu A of coupling 
new methods with a lower standard of living. New 
methods and new machinery should bring better con- 
ditions and a higher standard.” The above practically 
condemns all strikes which aim at resisting the intro- 
duction of new machinery and new methods, and this 
condemnation is authoritative from a representative 
body. 

The report deals with the disputes which came 
before the Federation during the Rnancial year. Its 

licy has been, and is, to narrow down all such 
disputes to the smallest possible limits, and seek to 
effect settlements where practicable. There were 120 
claims for benefit in the year, ‘‘ most of which were en- 
dorsed.” Reference is made to the Penrhyn quarrymen’s 
dispute, which is still unsettled, the men who are out 
being supported. Many disputes were arranged after 
negotiations between the parties. The question of 
conciliation and arbitration is dealt with generally, 
and also specially as regards the Labour Laws in New 
Zealand and Australia, and voluntary conciliation in 
America. Reports are given of the International Con- 
ference held at Stuttgart, in Germany, in June last, 
and of the International Conference of Trade Union 
Officials held in London in July last. There are 
special articles on the trade-union and labour move- 
ments in New Zealand and in Australia; also on the 
Belgian general strike. An extension of the Federation 
principle in the United Kingdom is contemplated after 
consultation with the unions. 

The total income for the year was 29,962/. 9s. 1d. ; 
the total expenditure was 9957]. 5s. 5d.; leaving a 
balance of 20,005/. 3s. 8d. This brings up the total 
balance in hand to 67,012/. 8s. 10d. Of the total 
expenditure in benefit claims, the sum of 3685/. 4s. 1d. 
was sent to the Penrhyn quarrymen. The number of 
societies in the Federation has increased in the year 
from 72 to 77; the aggregate membership from 
409,849 to 419,606. Only one union had to be 
excluded, and that in Scotland, for arrears. The 
fear that the Federation would foment strikes has not 
been realised ; on the contrary, it would seem that it 
has held a restraining hand in the matter of labour 
disputes. 





The American Federationist has no further comments 
upon the great coal strike in America, the only refer- 
ence to it being in the very brief report of the local 
organiser. But no mention is made of a collapse, or 
of any proposed settlement. Special articles appear 
in the August number respecting the printers’ golden 
jubilee ; the post-office system, as an ideal to be 
applied to all public services; the good that trade 
unions do; German trade unions, &c. There are also 
reports of a debate on trade unionism between the 
Presbyterian Ministers’ Association and Labour leaders ; 
of what is being done bythe organisers of the Federation ; 
and news from the local and federal union secretaries 
as to labour movements throughout the United States. 
One of the editorials deals vith ‘‘ sympathetic strikes.” 
Without declaring generaily in favour of or against 
such strikes, the editor maintains that at least the 
are not illegal, and that they may be justifiable. 
‘*sympathetic strike” is defined to be “a strike of 
men without a personal or material grievance in sup- 

rt of other men for personal or self-regarding ends.” 
The policy of such a strike is quite another matter. 
Labour leaders ought to limit disputes as far as 
possible-—not extend them. It is contended that in the | 
case of the miners’ strike, the men, other than miners, | 
took part because of the interests involved, these | 
being general to labour. It is held that as labour | 
becomes more compact and great, such strikes will, or | 
may, result from the solidarity of labour. In another | 
article, the election of trade unionists as members of | 
municipal bodies, and even as mayors in various | 





of the Midlands, but thishas been exceeded. Theaverage 
rates for over nine years are given, and it is shown 
that the actual Northern rates amounted to4ll. 7s. 6d., 
or an average of 7s. 7.94d. per ton, while on the Mid- 
land scale the total was 44/. 3s., oranaverage of 8s. 2. 11d. 
per ton. On an average in 1901 there was a differ- 
ence of 114d., or 54d. above the recognised standard. 
As a result of the dissatisfaction which has long 
existed, the workmen demand the suspension of the 
scale. This may not be so serious as at first sight 
appears, for the scale was suspended in 1890, but came 
into operation again in 1893. On that occasion the 
employers gave notice to suspend the scale ; now it is 
the operatives. It appears that either the scale re- 
quires readjustment, or that the suspension is relied 
upon to operate in balancing the difference. Doubtless 
the differences will be adjusted without any dispute 
causing a stoppage of the works. The 6d. difference 
in favour of the Midland men is in lieu of the ‘‘ extras” 
paid to the Northern men. The ‘‘ drink question,” 
or loss of time through drink, has of late caused some 
trouble between the men and the managers at various 
iron works. But the Council of the Workmen’s Asso- 
ciation seems to think that the fault is not wholly on 
the part of the men. They do not excuse the men, 
but think that a little consideration on the part of the 
managers would often avert loss of time. The union 
as such strongly condemn the losing of time. 





The monthly report of the Ironfounders’ Society 
states that the returns from the branches indicate a 
considerable improvement in trade, showing, as the 
figures do, an all-round decrease of 263 on unemployed 
benefit. The returns, indeed, emphasise the situa- 
tion, for in 27 places, with 2614 members, trade was 
reported to be ‘‘ very good,” whereas last month only 
12 branches, with 1043 members, so reported. The 
voting for a general levy in favour of labour represen- 
tation has been carried by a large majority. It is ex- 
one that at least two candidates will be put forward 

y the union. The idea is that each trade shall have 
special representatives. But where will they find 
special constituencies? The total membership was 
18,217, or 13 less than a year ago. Of the total, 2648 
were on the funds : on donation benefit, 1057—decrease, 
216; sick benefit, 422—decrease, 44; superannuation 
benefit, 1012—decrease, 15; onthe other trade funds, 
154— increase, 13 ; on dispute, 3—decrease, 1. The cost 
of benefits amounted to 829/. 16s. 4d. per week, or 
103d. per member per week. The total cash balance 
was 98,863/.—decrease on the month, 145/. 14s. 7d.; as 
compared with a year ago the balance is less by 
61381. 6s. 8d. This decrease is not discouraging, seeing 
that trade has been slack in many large centres for a 
considerable time past, nearly the whole year to date. 





The report of the Amalgamated Carpenters and 
Joiners for the current month states that trade is 
about the same as last reported, and disputes also. 
There have been no victories or settlements to report. 
The dispute at Bradford continues, without any sign 
of agreement. It is complained that public ies 
keep back work in order to help the employers. 
Whether this be so or not is a question for the locality 
to decide. The total number of members is 68,665 ; 
an appeal is made to increase it to 70,000 before the 
close of the year. Of the total number, 1662 were on 
unemployed benefit, 1345 on sick benefit, and 1113 
on superannuation. There were disputes in 25 places: 
in eight of these towns the dispute was general ; in 
17 other places it was limited to one or more em- 
ployers. The question of unemployed benefit has 
come up in connection with the Coronation and other 
holidays. It is ruled that only where the suspension 
lasted ten days could the members claim donation 
benefit. The South African branches notify that they 
have given notice to the employers of a demand for 
an advance in wages of Is. per day, to take effect from 
the end of September next. 





The report of the National Union of Boot and Shoe 
Operatives states that trade generally is bad; that 
there is stagnation all round. Employers, travellers, 
and workpeople all agree in this. It is stated that the 
same conditions exist in Germany and the United 
States. There have been few disputes in the month, 
and those not serious. It has been decided to amend 
the rule as to the trust deed fund of 2000/. by giving 
power to the union to withdraw and bank the in- 
terest, and, further, to pay any damage out of the 
general fund, so leaving the trust fund intact. The 
total funds of the union now amount to 79,466J. 4s. 1d.— 








increase on the half-year, 44127. 7s.; the total member- 
ship was 27,334, showing a decrease in the half-year. 





The uncertainty of the law was strongly illustrated 
in the Welsh Miners’ Case, as decided by Mr. Justice 
Bigham, on August 7, in last week. This matter is, 
however, dealt with at length in another column. 
The decision has been welcomed by Labour leaders as a 
great victory for trade unions. 


Since the note appeared in these columns about the 
labour difficulties in South Africa, a Blue-Book has 
been issued, in which the problems we have to face 
are set forth more or less clearly. That some serious 
difficulties await us in Rhodesia, the Transvaal, and 
the Orange River Colony, is certain. It is not less 
certain that European labour, especially British 
labour, will have much to say about ‘native labour,” 
and even more about the proposals for the importation 
of black labour from of rex tery countries, odering 
more or less on the territories which we have annexed. 
It is contended by some on the spot that forced labour 
will be required, as the natives are averse to work- 
ing in the mines, preferring, as they do, more freedom 
on the land. A false move, one false step, and we 
may see a labour war in the near future which may 
upset all our calculations about the settlement of the 
tas aes territory. The carpenters and joiners 
are & 'y on the move for an increase in wages of 
6s. per week. The engineers are on the alert, as their 
reports show. General labourers, when in demand, 
are even more ready with requests for improved wages 
and conditions than the skilled trades, and these have 
to be reckoned with. The Resident Commissioner at 
Salisbury says that ‘‘ it would be a difficult matter, 
without the employment of force, to wean the natives 
from their fields.” He admits that force would be 
unwise ; but if labour is wanted, and is scarce, some 
would, if possible, resort to force. It is stated that 
there is little difficulty in getting labour where the 
workers are well-treated. This may be the key to 
the mystery. Good wages, good conditions of employ- 
ment, and the natives will work. Just so; it is the 
same in Europe and America. 





Two bank holidays in one week—on Monday and 
Saturday—were not conducive to industrial employ- 
ment, and in the chief centres of the iron and steel 
trades the result was an almost general stoppage; 
only in some cases were the furnaces re-started on 
Wednesday night. In the Wolverhampton district 
there were fair inquiries, both on colonial and foreign 
account, but very little business was done, as makers 
were indisposed to accept contracts on the terms pro- 

sed. Home consumers restricted orders to imme- 

iate wants, and merchants even with small stocks 
held back in the hope of reductions. The demand for 
best bars has fallen off, but the rates are adhered to. 
There was a better demand for commoner qualities, 
but concessions were sought from the quoted rates. 
Generally speaking, the engineering and allied trades 
remain about the same, as also are the major portion 
of the hardware industries. The difference between 
the ironworkers and the employers, alluded to in the 
Ironworkers’ Journal, has been temporarily arranged, 
by a promise to make up any difference to the 6d. per 
ton, to be on a par with the North of England scale 
with the extras. 


In the Birmingham district business in the iron and 
steel trades was but nominal. Mills and forges geue- 
rally were idle all last week. Pig iron was firm in 
price, and this gave firmness to the rates for finished 
iron ; but it is said that Belgian and German compe- 
tition is very keen, and is causing some anxiety to the 
ironmasters as to rates. The engineering and allied 
trades are apparently in about the same condition, as 
also are most of the other iron, steel, and metal-using 
industries. There is a belief that trade will revive 
after the holidays are over. Production during the 
last two months has been much interfered with, and 
stocks of iron and steel are low. With an increased 
demand prices will doubtless stiffen again. 

The engineering trades in the Lancashire districts 
have been affected by the holiday stoppages, but other- 
wise they continue in about the same condition. In 
some branches there has been a slight improvement 
where they were dull. In others, especially electrical 
ae pan locomotive building, and constructive 
work, employment continues good on the whole. The 
iron and steel industries have been quiet, as in other 
centres, and from the same causes—holidays, outings, 
demonstrations, &c. 


The strike of pit lads continues in various districts, 
and was extended last week to the Monk Bretton Col- 
liery, near Barnsley. This led to some 1300 men being 
thrown idle. At the Barrow Colliery 2090 men are id’e 
from the same cause. 

The Durham miners have had to submit to a further 
reduction of 24 per cent. in their wages. This was 
— by the Conciliation Board on Thursday of last 
week, 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 108.) 
SranpaRD Pipe UNIONS. 


THE — report of the Committee on 
Standard Pipe Unions was next presented. It 
referred mainly to the objections made to the 
previous report by the manufacturers. The Com- 
mittee presented the objections and their answers, 
as follows : 

After the presentation of the report of your committee, 
and before its publication, a communication was received 
froma prominent manufacturer, containing criticisms of 
certain parts of the designs submitted. This communica- 
tion was in reply to a letter from your committee, enclos- 
ing drawings and tables of dimensions of the designs of 
pro standard malleable unions prepared by them 
and subsequently submitted, sent to eleven prominent 
manufacturers of unions, requesting suggestions and 
criticisms. Since these criticisms reached us too late for 
consideration in our report—and in view of the absence of 
discussion of same when presented—we deem it important 
to submit this supplementary report. 

A copy of the report submitted at the New York meet- 
ing was sent, under date of April 8, 1902, to the same 
manufacturers to whom the first letter was addressed, 
who were again requested to criticise it and offer any 
suggestions for improvements in the designs. An invi- 
tation was also extended to send a representative to this 
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meeting to take part in the discussion which we hope to 
bring out. Replies have been received from four manu- 
facturers. 

One will send a representative to this rape: 3 

Two believe the metal in some parts of the designs 
submitted should be thicker. 

One of these that the unions are generally too long, the 
other that they are too short ; while one endorses also the 
first and fourth objections submitted by the manufac- 
turer making the most definite objections to the com- 
mittee’s designs, which we give below in full: 

_1. The extension A on thread, shown in Fig. 1, is be- 
lieved to be unnecessary, adding to the length of the 
coupling, and to all practical purposes can be provided 
for by bevelling off thread at an angle of 45 deg., thereby 
affording protection to the thread and at the same time 
making it easy to enter the ring. 

Lip B on swivel or tail-piece appears to be longer 
than required ; 345 in. over thickness of packing, or, say, 
; in., would appear to be all that is sufficient. ‘This long 
ip interferes materially in springing thread and bottom 
together when making a short connection. 

3. Bead C on outer edge of the thread, Fig. 2, and 
bottom piece interferes materially with holding-in jaws 
or chucks for threading, and would be better provided 
for, if material is yf copie for strength, by slightly adding 
to the thickness of the metal, say, in. 

4. The section D on bottom (Fig. 3) is too heavy in pro- 
portion to the section E, and will result in loose matera 
and consequent leakage. 

5. The length of the union, it would appear, might be 
shortened, while at the same time preserving full length 
in both thread and bottom end. 

6. The ogee on ring might be replaced to good advan- 
tage by clean sweep or curve from the flat for wrench to 
the face of ring. The fillet of the ogee, especially on small 
sizes, 18 apt to catch and hold sand, which in galvanising 
interferes with clean smooth work. 

‘Your committee have considered the objections raised, 
with the following results : 

1. The extension A referred to in the communication 
was not considered unduly long by your committee in 
order to secure the prone protection of threaded external 
portion of the union. Should it be found, however, that 
this could be advantageously shortened by the test of 
actual experience, such shortening would in no wise affect 
the question of the interchangeability, which is of the 
most vital importance. 

2. The above remarks also apply to the objection that 
the lip B is too long. 

3. It is considered that the bead C adds considerably 
to the strength of the union in the most economical 
and least ob ectionable manner. It is also believed that 
special chucks will generally be used for holding this . 
with which the would not be objectionable ; but both 


it and the ribs will assist in holding the work with 
perly prepared special chucks. if ‘ ai 
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4. An examination of a considerable number of broken 
unions did not disclose loose material at D, although in 
some instances this may occur. If so, the suggestion made 
to lighten at this point would seem the proper remedy, 
and could be done without changing any of the esta 
lished dimensions. 

5. The length given in column 18 of the recommended 
design was adopted after careful consideration of the 
length required to properly p the union with pipe 
tongs, &c., and it is believed this is not excessive, but is 
advantageous and desirable. 

6. The ogee on my Mage selected mainly to improve the 
appearance, and can be changed to a single curve if the 
ogee is found to interfere with smooth work either in 
moulding or galvanising. 

That afternoon was given to an inspection of the 
buildings and appliances of the Massachusetts In- 
stitute of Technology. Certainly a student has at 
his disposal all needed facilities for obtaining the 
best scientific instruction to be had, and this does 
not take into account a remarkable corps of in- 
structors, second to none in the world, and all 
experts of standing in their various departments. 
The society enjoyed their visit very much, and assem- 
bled at 8 p.m. for further instruction. Lieutenant 
Cardau gave an account of the St. Louis Fair to be 
held in 1904, The National Committee consists of 
nine members, and no charge is to be made for 
space, power, light or crane service. He detailed 
the plans and described the buildings. The first 
paper of the session was entitled 


SPECIFICATIONS FoR STEEL Forcines, STEEL 
Castines, AND STEEL BorLer-PLatss, 


by William R. Webster, Philadelphia. As these 
cannot be condensed, they must be given in full : 


STANDARD SPECIFICATIONS FOR STEEL Forcines, 
1. Process of Manufacture.—Steel for forgings may be 
made by the open-hearth, crucible, or Bessemer process. 
2. Chemical P’ ies.—There will be four a of 
steel forgings which shall conform to the following limits 
in chemical composition : 








| . P 
A A Forgings | Forgings 
Forgings | Forgings |ot Carbon | of Nickel 
seats or Low Stee] | Steel Oil- | Steel Oil- 
Casbon: | not Ane Tempered | Tempered 
Steel. | nealed, | TAM | or An- 
4 * | nealed, nealed. 
per cent. | per cent. | per cent. | per cent. 
Phosphorus shall not 
exce dé we 0.10 0.06 0.04 0.04 
Sulphur shall not ex- 
ak aig Ye 0.10 0.06 0.04 0.04 
Nickel shall not ex- 
ceed... | 3.00 - 4.00 

















PuHysIcAL PROPERTIES. 
3. Tensile Tests.—The minimum po ualities re- 


quired of the different sized forgings of each class shall be 
as given in annexed Table. } 
4. Bending Test.—A specimen of 1 in. by 4 in.” shall 


bend cold 180 deg. without fracture on outside of bent 
portion as follows : 

Around a diameter of 4 in. for forgings of soft steel. 

Around a diameter of 14 in. for forgings of carbon steel 
not annealed. 

Around a diameter of 14 in. for forgings of carbon steel 
annealed, if 20 in. in diameter or over. 

Around a diameter of 1 in. for forgings of carbon steel 
annealed, if under 20 in. in diameter. 

Around a diameter of 1 in. for forgings of carbon steel 
oil-tempered. : : 

Around a diameter of 4 in. for forgings of nickel steel 
annealed. : : 

Around a diameter of 1 in. for forgings of nickel steel 
oil-tempered. 

Trst-Pigces AND Metuops oF TESTING. 

5. Test Specimen for Tensile Test.—The standard turned 
imen, } in. in diameter and 2 in. gauged length, 
shall — . — ion Langage goer x pero 
in o. 3. It is shown in Fig. 4 (see nex b 

& Hunter and Location of Tensile ohewortats, 
number and location of test specimens to be taken from a 
melt, blow, or a forging, shall depend upon its character 
and importance, and must, therefore, be regulated 
individual cases. The test specimens shall be cut cold 
from the forging or full-sized prolongation of same parallel 
to the axis of the forging, and halfway between the centre 
and outside, the specimens to be longitudinal—i.e., the 


length of the specimen to correspond with the direction 





Y | phorus, nor over 0.05 


Tensile Tests of Four Classes of Steel. 





gation 
in 2 In. 


Strength. 
> | Contraction 
of Area. 
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Sort STEEL oR Low CaRBON STEEL, 
For solid or hollow forgings, no dia- 
meter or thickness of 
exceed 10 in. 


CARBON STEEL NOT ANNEALED. 
For solid or hollow forgings, no dia- 
meter or thickness of section to 
exceed 10 in. 


CARBON STEEL ANNEALED. 
For solid or hollow forgings, no dia- 
meter or thickness of section to 
exceed 10 in, 
For solid forgings, no diameter to ex- 
ceed 20in., or thickness of. section 
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on 


15 in. 
For solid forgings, over 20 in. in dia- 
meter. 


CARBON STEEL, O1l-TEMPERED. 
For solid or hollow forgings, no dia- 
meter or thickness of section to ex- 
ceed 3 in. 
For solid forgings of rec’ lar sec- 
tions not exceeding 6 in. in thick- 
ness, or hollow forgings, the walls of 
which do not exceed 6 in. in thick- 
ness. 
For solid foi of sec- 
tions not ee in ro in in thick, 
ness, or hollow f g8, the walls of 
which do not exceed 10 in, in thick- 
ness, 


NickeEL Steet, ANNEALED, 

For solid or hollow forgings, no dia- 
meter or thickness of section to 
exceed 10 in, 

For solid forgings, no diameter to 
exceed 20 in., or thickness of section 


15 in. 
For solid forgings, over 20 in. diameter. 


Nicke. Steeu, O1-TEMPERED. 
For solid or hollow forgings, no dia- 
meter or thickness of section to 

For. id torgin f rectangular 
‘or solid forgings o sec- 
tions not exceeding 6 in. in thick- 
ness, or hollow renee the walls of 
which do not ex 6 in. in thick- 


ness. 

For solid forgings of rectangular sec- 
tions not exceeding 10 in. in thick- 
ness, or hollow forgings, the wails 
of which do not ex 10 in. in 
thickness. 
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80,000 | 45,000 | 24 


95,000 | 65,000 | 21 
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graph No. 3 shall be determined by means of an extenso- 
meter, which is to be attached to the test specimen in 
such manner as to show the change in rate of extension 
under uniform rate of loading, and will be taken at that 
point where the proportionality changes. — 

10. Sample for Chemical Analysis.—Turnings from the 
tensile specimen, or drillings from the pending Hyrcunce, 
or drillings from the small test ingot, if prefe: by the 
inspector, shall be used to determine whether or not the 
steel is within the limits in chemical composition specified 
in pai iph No. 2. 

11. Finish.—Forgings shall be free from cracks, flaws, 
seams, or other injurious imperfections, and shall conform 
to dimensions shown on drawings furnished by a. 
chaser, and be made and finished in a workmanlike 
manner. ? 

12. Inspection.—The inspector representing the pur- 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy himself that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 


STANDARD SPECIFICATIONS FOR STEEL CasTINGs. 

1. Process of Manufactwre.—Steel for castings may be 
made by the open-hearth, crucible, or Bessemer process. 
Castings to be annealed or unannealed as specified. _ 

2. ical Properties (Ordinary Castings).—Ordinary 
castings—those in which no physical requirements are 
specified—shall not contain over 0.40 per cent. of carbon, 
nor over 0.08 per cent. of phosphorus. : 

3. Tested ings.—Castings which are subjected to 
physical tests shall not contain over 0.05 per cent. of phos- 
per cent. of sulphur. j 

4. Physical ies: Tensile Tests.—Tested castings 
shall be of three c : “Hard,” ‘‘ medium,” and ‘‘soft.” 
The minimum physical qualities required in each class 
shall be as follows : 








in which = rg are: is — mae out - — When duce ae oa 
forgin: ve ends or collars, the specimens Bie ’ | jum 
shall taken from hogan wang we = ane mponat Castings. | Castings. | Castings. 
or section as that of the forgin of the large end or | 
collar. In the case of hollow  shafting, either forged or by yay os aaa 85,000 | 70,000 60,000 
bored, the specimens shall be taken within the finished void point, pounds per : aaa 
section prolonged, halfway between the inner and outer| square inch Se ..| 88,250 81,500 27,000 
surface of the wall of the forging. : Elongation, per cent. in 

7. Test Speci ‘or Bending.—The men forbend-| 2in  .. F - 15 18 22 
ing test lin. by 4 in. shall be cut as specified in paragraph =" of area, per Re | pi “ 
No. 6. The bending test may be made by pressure or by i RNS aT 


blows. 
8. Yield Point.—The yield point specified in paragraph 
No. 3 shall be determined by the careful observation of 
the => of the beam, or halt in the gauge of the testing 
machine. < 
9. Elastic Limit.—The elastic limit specified in para- 











5. Drop Test.—A test to destruction may be substituted 
for the tensile test, in the case of small or unimportant 
castings, by selecting three cast: from a lot. This 
test shall show the material to be ductile and free from 
injurious defects, and suitable for the purpose intended. 
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A lot shall consist of all castings from the same melt or 
blow, annealed in the same furnace charge. 

6. Percussive Test.—Large castings are to be suspended 
and hammered all over. No cracks, flaws, defects, nor | 
weakness shall appear after such treatment. 

7. Bending Tests.—A specimen 1 in. by 4 in. shall bend 
cold around a diameter of 1 in. without fracture on out- | 
side of bent portion, through an angle of 120 deg. for 
“soft ” castings, and of 90 deg. for “‘ medium ” castings. | 


Test-Pizces AND METHODS OF TESTING. 

8. Test Specimen for Tensile Test.—The standard turned | 
test specimen, } in. in diameter and 2 in. gauged length, | 
shall be used to determine the physical properties specified | 
in paragraph No, 4. 

9. Number and Location of Tensile Specimens.—The | 
number of standard test specimens shall depend upon the | 
character and importance of the castings. A test piece | 
shall be cut cold from a coupon to be moulded and cast 
on some portion of one or more castings from each melt 
or blow, or from the sink heads (in case heads of sufficient 
size are used), The coupon or sink-head must receive the 
same treatment as the casting or castings, before the 
specimen is cut out, and before the coupon or sink-head 
is removed from the casting. 

10, Test Specimen for Bending.—One specimen for bend- 
ing test lin. by 4in. shall be cut cold from the coupon or 
sink-head of the casting or castings as specified in para- 
graph No. 9. The bending test may be made by pressure 
or by blows. , 

11. Yield Point.—The yield point specified in 
No. 4 shall be aciaainah hg the amid duncan mt 
the drop of the beam or halt in the gauge of the testing 
machine. 

12. Sample for Chemical Analysis.—Turnings from the 
tensile specimen, drillings from the bending specimen, or 
drillings from the small test ingot, if preferred by the 
inspector, shall be used to determine whether or not the 
steel is within the limits in phosphorus and sulphur speci- 
fied in paragra phs Nos, 2 and 3. 

13. Finish.— Castings shall be true to pattern, free from 
blemishes, flaws, or shrink: cracks. Bearing surfaces 
shall be solid, and no porosity shall be allowed in positions 
where the resistance and value of the casting for the pur- 
pose intended will be seriously affected thereby. 

14. Inspection.—The inspector representing the pur- 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy him that the finished mate- 
rial is furnished in accordance with these specifications. 
All tests and inspections shall be made at the place of 
manufacture prior to shipment. 


STANDARD SPECIFICATIONS FOR OPEN-HEARTH 
Borver-Piate. 
1. Process of Manufacture.—Steel shall be made by the 
open-hearth process. 
2. Chemical Properties.—There shall be three classes of 
open-hearth boiler-plate and rivet-steel—namely : Flange 
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(7449.@) PIECE TOBE OF SAME THICKNESS AS THE PLATE, 

or boiler steel, firebox steel, and extra soft steel, which 
shall conform to the following limits in chemical compo- 
sition : 


Flange or | Firebox Extra Soft 
ee Boiler Steel. Steel. Steel. 





percent. | per cent. | per cent. 
Phosphorus shall not ex-| { Acid 9.06 Acid 0.04) | 
{ Basic 0.04 Basic 0.03 f | 0.04 


c5eec 

Sulphur shall not exceed. . 0.05 0.04 0.04 

Manganese .. ..| 0.30 to 0.60 0.30 to 0.50 | 0.30 to 0.50 
| 








3. Boiler Rivet Steel.—Steel for boiler rivets shall be of the 
**extra soft” class, a3 specified in ney hs Nos. 2 and 4. 

4. Physical Properties : Tensile Tests.—The three classes 
of open-hearth boiler-plate and rivet steel—namely : 
‘**Flange or boiler steel,” ‘‘ Firebox steel,” and ‘‘ Extra 
Soft steel”—shall conform to the following physical 
qualities : 

} 
See | Flange or Firebox Extra Soft 
Boiler Steel.| Steel. Steel. 








Tensile strength, pounds per { 55,000 to | 52,000 to | 45,000 to 
uareinch .... | 65,000 | 62,000 55,000 
Yield point, in junds per | | 
square inch, shall not be less 
| 


Men a a a: SER Tf ARS 1 ee 
Elongation, per cent. in 8 in.,| 
shall not be less than =H 25 26 238 





5. Modifications in Elongation for Thin and Thick 
Material.—For material less than ,'; in., and more than 
? in. in thickness, the following modifications shall be 
made in the requirements for elongation : : 

@) For each increase of } in. in thickness above # in., 
a deduction of 1 per cent. shall be made from the specified 
elongation. : 

b) For each decrease of '; in. in thickness below , in. 
a deduction of 24 per cent. shall be made from the specified 
elongation. 

6. Bending Tests.—The three classes of open-hearth, 
boiler plate, and rivet steel shall conform to the following 
bending tests; and for this purpose the test specimen 
shall be 14 in. wide if possible ; and for all material ? in. 
or less in thickness the test s 
thickness as that of the finished material from which it is 
cut ; but for material more than ? in. thick the bending 
test specimen may be 3 in. thick : 

Rivet rounds shall be tested of full size as rolled. | 

(c) Test specimens cut from the rolled material as 
specified above shall be subjected to a cold bending test, 
and also to a quenched bending test. The cold bending 
test shall be made on the material in the condition in 
which it is to be used, and prior to the quenched bending 
test the specimen shall be heated to a light cherry-red 
as seen in the dark, and quenched in water, the tempera- 
ture of which is between 80 deg. and 90 deg. Fahr. 

(d) Flange or boiler steel, fire-box steel, and rivet steel, 
both before and after quenching, shall bend cold 180 deg. 
flat on itself without fracture on the outside of the bent 
portion. 

7. Homogeneity Tests.—For fire-box steel, a sample 
taken from a broken tensile test specimen shall not show 
any single seam or cavity more than } in. long in either 
of the three fractures obtained on the test for homogeneity 
as described below in paragraph 12. 


Test-Preces AND METHODS OF TESTING. 

8. Test Specimen for Tensile Test.—The standard test 
specimen of 8 in. gauged length shall be used to deter- 
mine the physical properties specified in paragraphs 
Nos. 4and 5. The standard shape of the test specimen 
for sheared plates shall be as shown by Fig. 5. 

For other material the test specimen may be the same 
as for shea plates, or it cmd be planed or turned 
parallel throughout its entire length, and, in all cases where 

ible, two opposite sides of the test specimens shall 
the rolled surfaces. Rivet rounds and small rolled bars 
shall be tested of full size as rolled. 

9. Number of Tensile Tests.—One tensile test. specimen 
will be furnished from each plate as it is rolled, and two 
tensile test specimens will be furnished from each melt of 
rivet rounds. In case any one of these develops flaws or 
breaks outside of the middle third of its gauged length, it 
may be discarded and another test specimen substituted 
therefor. 

10. Test Specimens for Bending.—For material ? in. or 
less in thickness the bending test specimen shall have the 
natural rolled surface on two opposite sides, The bending 
test specimens cut from plates shall be 14 in. wide, and for 
material more than # in. thick the bending test specimen 
may be 4 in. thick. The sheared edges of bending test 
specimens may be milled or planed. The bending test 
specimens for rivet rounds shall be of full size as rolled. 

he bending test may be made by oe or by blows. 

11. Number of Bending Tests.—One cold bending speci- 
men and one quenched bending specimen will be furnished 
from each plate as it is rolled. Two cold ae ee 
mens and two quenched bending specimens will fur- 
nished from each melt of rivet rounds. The homogeneity 
test for firebox steel shall be made on one of the broken 
tensile test specimens. 

12. Homogeneity Tests for Firebox Steel.—The homo- 
geneity test for firebox steel is made as follows: A por- 
tion of the broken tensile test specimen is either nicked 
with a chisel or — on & machine, transversely about 
ty in. deep, in three places, about 2 in. apart. The first 
groove should be made on one side, 2 in. from the square 
end of the specimen ; the second, 2 in. from it on the 
+ penta side ; and the third, 2 in. from the last, and on 
the opposite side from it. The test specimen is then put 
in a vice, with the first groove about } in. above the 
jaws, care being taken to hold it firmly. The projecting 
end of the test specimen is then broken off by means of a 
hammer, a number of light blows being used, and the 
bending being away from the groove. The specimen is 
broken at the other two grooves in the same way. The 


object of this treatment is to open and render visible to | Trad 


the eye any seams due to failure to weld up, or to — 
interposed matter, or cavities due to gas bubbles in the 
ingot. After rupture, one side of each fracture is examined, 
a pocket lens being used if necessary, and the length of the 
seams and cavities is determined. 

13. Yield Point.—For the purpose of this specification, 
the yield point shall be determined by the careful obser- 
vation of the drop of the beam or halt in the gauge of 
the testing machine. * 

14. Sample for Chemical Analysis.—In order to deter- 
mine if Ne repens anaes —— a — 
prescri in o. 2 herein, analysis s 
made of ‘lines en from a small test ingot. An ad- 
ditional check analysis may be made from a tensile speci- 
men of each melt used on an order, other than in locomo- 
tive firebox steel. In the case of locomotive firebox steel, 
a check analysis may be made from the tensile specimen 
from each plate as rolled. se ie 

15. Variation in Weight.--The variation in cross-sec- 
tion or weight of more than 24 per cent. from that speci- 


fied will be sufficient cause for —— except in the | oa 
| irnhn. 


case of sheared =. which will be covered by the fol- 
le 


—— issible variations : ; i 
(e) tes 124 lb. per square foot or heavier, up to 100 in. 
wide, when o to weight, shall not average more 


than 24 per cent, variation above or 24 percent. below the 


theoretical weight. When 100 in. wide and over, 5 per 
cent. above or 5 per cent. below the theoretical weight. 

(f) Plates under 124 1b. per square foot, when ordered 
to weight, shall not average a greater variation than the 
following : 

Up to75 in. wide, 24 per cent. above or 24 per cent. 
below the theoretical weight ; 75 in. wide up to 100 in. 
| wide, 5 per cent. above or 3 per cent. below the theo- 
| retical weight ; when 100 in. wide and over, 10 per cent. 
| above or 3 per cent. below the theoretical weight. 
| (g) For all plates ordered to gauge, there will be per- 
| mitted an average excess of weight over that correspond. 
|ing to the dimensions on the: order equal in amount to 


that specified in the following Table : 
imen shall be of the same | 


Table of Allowances for Overweight for Rectangular Plates 
when Ordered to Gauge. 
Plates will be considered up to gauge if measuring not over 
ra in. less than the ordered gauge. The weight of 1 cubic inch 
of rolled steel is assumed to be 0.2833 Ib. 


Plates 4 In. and over in Thickness. 








Width of Plate. 
NO OE. icin CPO ETE Ee ee 
Pla' 


Up to 75 In. | 75 In. to100In, Over 100 In. 





in. per cent. per cent. per cent 
} 10 14 18 
¥s 8 12 16 
4 7 10 13 
vs 6 8 10 
4 5 7 9 
Yr 4} 6} 8} 
g 4 6 8 
Over 3 3} 5 6} 








Plates under 4 In. in Thickness. 





Width of Plate. 


Thickness of Plate. | 
Up to 50 In. 





in, ee per cent. per cent, 
} up to x, 10 15 
vs ” 8} 124 
7 10 


1 ” 


16. Finish.—All finished material shall be free from 
injurious surface defects and laminations, and must have 
a workmanlike finish. 

17. Branding.—Every finished piece of steel shall be 
stamped with the melt number, and each plate, and the 
— or test syonenee cut from it, shall be stamped 
with a —- identifying mark or number. Rivet steel 
may be shipped in bundles securely wired together, with 
the melt number on a metal tag attached. 

. Inspection.—The inspector a emegor wed the 38 
chaser shall have all reasonable facilities afforded to him 
by the manufacturer to satisfy himself that the finished 
material is furnished in accordance with these specifica- 
tions. All tests and inspections shall be made at the 
place of manufacture, prior to shipment. 


These specifications received high commendation 
from those who discussed them, not only from the 
character of Mr. Webster, who presented them, but 
as the official specifications of the American sec- 
tion of the International Association for testing 
materials. Then the experts present declared they 
were the result of great care and skill. 


(To be continued.) 








BOILER EXPLOSION NEAR SHEFFIELD. 

A FORMAL investigation under the Boiler Explosions 
Act has been conducted at the Town Hall, Sheffield, by 
the Board of Trade with reference to the cause and cir- 
cumstances of a boiler explosion which occurred on April 
18, at the works of Mr. rge Mirfin, joiner and wheel- 
wright, Garden Walk, Beighton, near Sheffield. Fortu- 
nately, this explosion caused no — injury, but the 
surrounding property was somewhat damaged. The Com- 
missioners were Mr. Howard Smith and Mr. F. J. 
Pilcher. Mr. K. E. K. Gough appeared for the Board of 


e. 
The ——— is another illustration of the ignorance 
and recklessness which still prevail among what may 
termed casual steam-users, working boilers intermittently. 
Being in most cases small boilers, their owners are apt to 
think, if they think at all, that there is no danger so 
long as the water remains in sight in the gauge-glass; 
while theopinion is often held that if they should happen to 
fail at all, they would doso very gently, and merely put out 
the fire. We have heard this advanced, in all soberness, a8 
an argument against independent inspection, and therefore 
the following particulars of the explosion at Beighton may 
be of interest, as showing the danger of neglecting to take 
precautionary measures for preventing what may prove 
to be a violent explosion. 

According to the opening statement by Mr. Gough, the 
boiler in question was of the vertical t; 9 ft. high 
by 4 ft. 6 in. in diameter, made of iron throughout, the 
thickness of the plates originally bein in. It was 

urchased second hand in May, 1 rom Messrs. 

‘asker, of Sheffield, by the late Mr, John Mirfin, who at 
that time was in partnership with his brother, Mr. George 
i When the purchase was made, the services of Mr. 
Swift, an engineer, of Beighton, were obtained, and he 
tested the boiler to a pressure of 100 Ib. per square inch. 
When it was fixed at Mr. Mirfin’s works, the safety valve 
was loaded to blow off at pressure of 60 Ib. on the square 
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inch.) The two brothers Mirfin were in partnership as 
joiners and wheelwrights, and the boiler was used up to 
the day of the explosion on an average once a week, for 
seven or eight hours, to supply steam. to an engine which 
drove a circular saw for cutting timber. It me pa to 
have been cleaned out from time to time, and had been 
ina way examined and hammered, but no boiler inspector 
or engineer had, so far as was known, ever been called in 
to make a proper examination, Some six years ago Mr. 
John Mirfin died, and the business was then carried on by 
Mr. George Mirfin. About that time this gentleman 
noticed some leakage in the crown of the firebox, and 
called in a Mr. Oxley, a boilermaker, to repair it. Mr. 
Oxley, it was said, told him that the boiler was an old one, 
and that it would not be desirable to work it beyond a 

ressure of from 30 Ib. to 35 1b. Mr. Mirfin, on the other 
Coa. stated that the men employed by Mr. Oxley informed 
him, after the repairs had been made, that the boiler was 
jn good condition, and would last for years. The 
weight on the safety-valve lever was placed between the 
40 1b. and 501b, mark. Mr. George Mirfin carried on the 
previous practice with to the cleaning and exami- 
nation of the boiler, and about 18 months ago he sounded 
the firebox plates with a hammer, but detected nothing 
wrong with them. On April 18 last steam was got up at 
about 1.30 p.m., the engine was started, and some timber 
was cut. tween that time and 3.40 p.m. the engine 
was stopped twice, the second time for the purpose of 
sharpening the saw and removing the sawdust, and it 
was then that the explosion occurred. The boiler gave 
way in the firebox, the — ring of which collapsed and 
ruptured, the boiler then being shot through the roof of 
the boiler-house, falling upon a wagon and smashing it 
to pieces in its descent. Fortunately, no person was 
injured. An examination made by Mr. Trowell, engi- 
neer-surveyor to the Board of Trade, showed that the 
plates of the firebox at the upper ring were generally 
wasted on the fire side until the remaining thickness was 
about }in. The lower ring was also considerably wasted. 
The steam gauge on being tested was found to have been 
out of order. 

Mr. Gough then called various witnesses, and the fol- 
lowing is a résumé of the most important part of the 
evidence given : 

Mr. Joseph Swift, engineer and boiler repairer, de- 
posed to having accompanied the late Mr. John Mirfin 


when he bought the boiler: Witness had had a good | 40 


deal of experience with boilers, and claimed to be a prac- 
tical man. He examined the a boiler, which had 
not then been tery long, and believed it to be equal 
to a pressure of 110 1b, on the square inch, but he told 
Mr. Mirfin to work it to 90 Ib. or 1001b. only. He tested 
it to 100 Ib. by hydraulic pressure; but did not drill any 
holes in the plates to gauge the thickness, as that was a 
practice with which he did not agree. He tested its 
soundness by hammering. When he fitted up the boiler 
at Beighton it was all in order, and he had not seen it 
since, 

Mr. George Mirfin, owner of the boiler, ry ow ee to its 
reg boos bought by his brother at a cost of, he believed, 
351. There was a safety valve onit, and their custom was 
to clean out the boiler about every six months, also to 
sound the plates with a hammer so as to knock away any 
rust there —— happen to be on the plates. From the 
time the boiler was bought, up to his brother’s death, 
witness was not aware that any engineer or inspector was 
called in to examine it ; nor had any one been called in 
since that time, except a man merely to effect some 
repairs. 

Mr. Gough inquired what steps witness took to ascer- 
tain that the boiler was in good condition during the time 
the firm were working it. Did witness think it would be 
safe to work for ever ? 

In reply, Mr. Mirfin said he did not suppose the boiler 
would last for ever, but at the time of the explosion he 
believed that it was perfectly safe to work. m after 
his brother’s death, six years ago, he discovered a leak in 
the firebox. He sent for Mr. Oxley, of the Eckington 
Boiler Works, who advised him to have a ring put round 
the uptake, and this was done. He had no recollection 
of Mr. Oxley having told him that the boiler was old, 
and that it ought not to be worked at more than 30 lb. 
to 35 Ib. pressure. He did not think that Mr. Oxley 
said anything about it, but the two men who did the 
Tepairs said it was a good job, and the boiler would last 
for years. There was never any cause for working the 
boiler at a hig! er pressure than 50 lb., and the valve 
blew off at 45 1b. Last winter the steam-gauge got out of 
order, so that it registered 35 Ib. to 40 lb. more than the 
actual pressure. e had intended having this seen to, 
but did not do so. The boiler was cleaned out six months 
-before the explosion, and nothing wrong was detected ; 
he did not think the plates were wasted, but believed the 
boiler was perfectly safe and fit for what he wanted. 
Unfortunately, he had not had it examined by a practical 
man, but he did not use it more than once a week, on an 
average. Witness was at the works when the boiler blew 
up, but was not injured. Apart from the loss of the 
boiler, he estimated the damage done at 35/. 

Mr. G. W. Mirfin, son of the last witness, stated that 
at the time of the explosion the pressure istered by 
the steam-gauge was between 70 lb. and 80 lb., but the 
Sauge was incorrect, and the finger pointed to 40 lb. when 
there was no steam in the boiler. The safety-valve was 
not blowing off at the time. 

4 Mr. Oxley, of the Eckington Boiler Works, gave evi- 
— as to having been called in to repair the boiler in 
y, 1896. The uptake was eaten through, and a ring 
Was put on to remedy this. A good job was made of the 
Work, and he told Mr. Mirfin so; but he did not think he 
said anything about the general condition of the boiler. 
le knew it was an old iler, but did not think he ad- 
‘ised Mr, Mirfin not to work it at a pressure exceeding 








30 Ib. or 35 Ib. Ss sare | the boiler had been his vibe 
he would not have worked it without having it examin 
by acompetent man. He had 180 boilers under his con- 
trol for repairs, but it was not part of his duty to examine 
them, and he did not express opinions about boilers with- 
out examination. He did not examine the boiler in this 
case thoroughly, not having been asked to do so. He was 
called in to execute a repair, and he merely saw that the 
work was properly done. 

Mr. Howard Smith remarked that that was in Mr. 
Mirfin’s favour so far as it went. There was no evidence 
that Mr. Oxley warned him as to the boiler. 

Mr. Gough said that, according to his instructions, there 
had been such a warning, but he was quite willing that 
the Court should accept the evidence on that point in Mr. 
Mirfin’s favour. 

Mr. Oxley, continuing his evidence, said that he did 
not give Mr. Mirfin any information as to the safety of 
the boiler, though he did say that the job which his 
workmen had done was a good one, and that the part 
which had been repaired would be equal to a pressure of 
35 Ib. to 40 Ib. on the square inch. He did not refer to 
any other part of the boiler. For himself, he would not 
have worked the boiler at all without making a thorough 
examination of it at first. He might have told Mr. Mirfin 
that the boiler was an old one, but he could not now re- 
member, as the transaction occurred six years ago. 

Walter Kain, boilermaker, in Mr. Oxley’s employ, and 
who did the repair work referred to, said the plate they 
bored through was a strong one, and the boiler seemed 
to be in very good condition. -He did not remember 
telling Mr. Mirfin that the boiler would last for years. 

Mr. Howard Smith said he did not think this mattered 
very much; for, in point of fact, the boiler had lasted 
for some years since the repairs. 

Mr. W. J. Trowell, engineer-surveyor to the Board of 
Trade, gave a full description of the boiler, and said that 
the cause of the explosion was weakness of the plates 
through corrosion on the fire side, which rendered them 
unable to stand the pressure to which they were sub- 
jected. The condition of the firebox generally was bad, 
and it had wasted to } in. in thickness. He accounted 
for the corrosion by the intermittent way in which the 
boiler had been used, leading to rusting and wasting 
while it was lying idle. When new the boiler would have 
been only capable of withstanding a pressure of 35 lb. to 
lb. per square inch. ; 

Mr. Gough submitted a list of questions on which he 
requested the judgment of the Court, and Mr. Howard 
Smith, addressing Mr. Mirfiri, said that the real point of 
the case was that he had not employed an nop to 
examine the boiler. If he did not know that such boilers 
ought to have been examined every year, he must have 
known that they were certainly dangerous if neglected. 

Mr. Mirfin, in reply, said he never thought there was 
the slightest fear of its bursting. 

Mr. Howard Smith then gave judgment and said that 
the Commissioners found that the explosion was caused 
by the neglect of Mr. Mirfin, who had not taken any 
steps to ascertain the pressure at which the boiler could 
safely be used, nor to ensure that it was in working con- 
dition. It was purchased nearly sixteen years ago from 
a second-hand dealer, and without the advice of a com- 
petent person as to its working pressure. For sixteen 
years it had been worked without any examination, and it 
was not surprising therefore that it should have exploded. 
During bis Keothier’s life Mr. George Mirfin was the junior 
of the firm, but there had been the same neglect for the 
last six years, during which time he was the sole partner, as 
before. There was no reason to doubt that at the time the 
boiler was repaired, six years ago, Mr. Mirfin really believed 
that he was told it was a good boiler and would last some 
years at some pressure, probably the same pressure as 
that at which he had worked it previously. This could 
not avail him as an excuse, however, because even if the 
boiler was then fit to be worked at the pressure of 45 Ib., 
it would be absurd to say that any rational man would 
continue to use it at that pressure for six years without 
any examination at all. This was one of those cases, of 
which so many had come before that Court, in which 
persons who might be designated casual steam-users were 
concerned—persons who had not the slightest knowledge 
of the management of a steam boiler. Such boilers were 
often bought second - hand without any examination 
or proper advice, and were continued in work, still 
without any inspection, until they exploded. Boilers 
under such circumstances were always worked at very 
grave risk to human life, and it could not be accepted as 
an excuse on the part of the owner for his misconduct 
that he did not know that the boiler ought to have been 
examined, because he ought to have known. Any man 
who took the trouble to think as to the management of a 
boiler must know that unless the condition of the internal 
parts, especially, was ascertained to be sound, the boiler 
could not possibly be working under safe conditions. It 
was perfectly idle to plead ignorance as an excuse. The 
Commissioners had no hesitation in saying, therefore, 
that the explosion was caused by the neglect of Mr. 
George Mirfin, and that he was the person to blame. 

On this finding of the Court, Mr. Gough said he had 
now to apply, under Section 7 of the Boiler Explosions 
Act, that the costs and expenses of that a 
amounting to 60/., should be paid by Mr. George Mirfin. 

Asked by Mr. Howard Smith what he had to say in 

rd to this point, Mr. Mirfin pleaded that he was cer- 
tainly not in a position to pay that amount. 

After the Commissioners had deliberated, Mr. Howard 
Smith ordered Mr. Mirfin to pay to the Board of Trade 
the sum of 25/. towards the costs of the investigation. 
He remarked that he was sorry for Mr. Mirfin, who had 
given his evidence most fairly, but the public must be 
protected. _ : 

The proceedings then terminated, 


| tons of fuel saved to the country, 


MECHANICAL APPLIANCES IN MINES.* 
(Coat Curtina AND DrILLine.) 
By R. H. Warnrorp, Member, Newcastle-upon- 
Tyne. ; 

By reason of its bearing upon other t industries, 
besides being in itself the most important industry of this. 
country, there is no question which should demand more 
serious consideration than the cost of obtaining coal. 
While we have our coal, it is said, we shall continue to 
hold a strong position in the commercial world as well as 
in other respects—that is, while we have cheap coal. 
Great fear is frequently expressed as: to the future of 
England as a producer, competition from abroad is met 
with in every direction, and even the coal trade is being 
menaced, and economies should be looked to. 

It is true that up to the present time the iron and stee! 
industries have suffered more from outside competi- 
tion than the coal trade is probably ever likely to do; 
but it is equally true these trades would not have been so 
seriously affected had the fuel they required been pro- 
duced on the most economical lines, and therefore put on 
to the market at lower prices than prevail. If we can 
procure fuel at low rates, in a much greater measure will 
the cost of making finished iron and steel, and even engines 
and ships, be affected’; for it must be remembered that it 
takes 25 to 3 tons of coal to produce a ton of finished iron 
or steel, and from 34 tons to 9 tons for every ton of engi- 
neers’ work completed. A saving, therefore, in the initial 
stage of the operations—in the cost of coal—is a boon, 
not only tothe mine, but to those who are, as indicated, 
dependent upon its produce ;: if the steelmaker could buy 
fuel at, say, 1s. a ton less cost, he would accordingly pro- 
duce a finished bar or plate at 2s. 6d. to 3s. less cost per 
ton. Such a difference should place him in a fair way to 
meet outside competition ; in fact, it is my opinion the 
country works who under present conditions cannot 
exist would even have a chance were it possible to 
establish an all-round reduction in the cost of coal any- 
thing like approaching the amount mentioned. 

The application of mechanical drills and coal-cutters 

resents the means by which the greatest economies can 
shown. There are other means of econonmising ; Mr. 
James 8. Dixon, of Glasgow, suggested them in his 
opening address to the Institution of Mining Engineers 
a few weeks ago,} but it is the idea of this paper to draw 
particular attention to work which may be, and is, done 
at the coal face by drills and coal-cutters. 

From reports it is gathered that mechanical drills and 
coal-cutters are pretty generally used in America—it is 
said the Ingersoll Company have about 3000 coal-cutters 
operating ; in Belgium, France, and Germany power drills 
are used a good deal, but coal-cutters are not so much 
applied as in England and Scotland. The author recently 
visited several collieries on the Continent, witnessing 
some five or six different types of coal-getters operating ; 
these are described in the paper, but it may be incidentally 
remarked that it is not his wish to specialise them, as there 
are many machines in the market equally as good ; they 
are a because operations have n witnessed ; the 
results are from actual practice. A suggestion has been 
made that it would be a great boon to others as well as 
the mines if a reduction in the cost of —— coal 
could be be shown of 1s. per ton. The followi res 
may prove the serge in which case we should be 
facing an important problem, a thing worth our while to 
ponder over. On the output of Great Britain it would 
show a saving of over 10,000,0002. per annum. Some of 
our collieries could not show gain by using drills and 
cutters, others might be able to adopt one’ or the other, 
but it is extremely likely that at least 60 per cent. of the 
mines could adopt both to advantage—to advantages 
ranging from 6d. to 4s. 6d. per ton of coal produced. 
Sixty per cent. on ten millions is a big item. 

It may here be mentioned that the advantages gained 
by mechanical means do not end in the simple reduction in 
cost of ——— is also a substantial gain in having 
a coal of enhanced value due to there being f 6 semnaee 
percentage of round coal (not so much slack le) ; by 
there being @ less number of men actually working at 
the coal face—the most dangerous point in a mine—and 
consequently a reduction in the number of claims for 
compensation; and another important factor—that of 
houses for bn agp ; in fact, this 7 ge br ag _ gx ony 
sense, 18 Ca le of repaying capital outlay for nt. 
From this te not to ayon all the men taken from 
the face are thrown out of work, but rather the output of 
each pit is so much increased that work of a less danger- 
ous nature will be available for them in the pit, and an 
outlet will also be found in the iron and steel works, 
which, it is to be assumed, would have increased business, 
to the detriment of the imports of iron and steel, and, in 
fact, of general engineering work. Thus it will be 
gathered the introduction of mechanical appliances at the 
coal face does not necessarily mean paying off men, but 
it does suggest largely increased output, both in the 
mines and kindred trades. It may be urged still further— 
it is due to the iron works and engineers—improved 


_* Paper read before the Institution of Mechanical En- 
gineers. 
t+ Mr. Dixon remarked that coal-working by ma- 
chinery was making considerable progress ; by the appli- 
cation of electricity and high-pressure steam improved 
engines, at least one-half of the ee consumption of 
fuel in mines could be reduced, an gar to 10,000,000 
author suggests : 
Further reduction in consumption of fuel may, in the near 
future, be maintained by the introduction of gas motors ; 
recent developments prove that a gas engine can be run 
economically with common producer gas ; producers may 
therefore take the place of boilers for all auxiliary pur- 
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conditions in coal-winning should be vigorously pushed 
forward. The idea of curtailing the output of coal 
in order that high prices may be maintained is dia- 
metrically op) to the above suggestion—which idea 
represents one of the many disadvantages of piecework ; 
and when considering mechanical methods the plan 
should be prosecuted with the ultimate intention of 
paying wages by the day or hour and not on tonnage. 
Advantages of Curving or Holing by Mechanical 
Methods over Hand-Labour.—Generally the machines do 
this work under the coal, whereas the miner holes in the 
coal; and from a commercial point of view a distinct gain 
in favour of machine practice is established, there being a 
reduction in the amount of slack made. Something hke 
90 per cent. of the coal got by machines will pass over a 


seven-eight screen mesh, as against 60 per cent. by the | 


hand method. For the purpose of ascertaining the dif- 
ference in selling values an exhaustive trial was made at 
a Lancashire colliery, with these results : 





Hand Labour :* £8. d. 
3 tons coal at 11s. per ton ... 1 13 0 
1 ton slack at 7s. 3d. per ton aie aie 
Value per ton, average ... 0 10 Of 

By Machine: 
8 tons coal at 1ls. perton ... sg 4 8 0 
1 ton slack at 7s. 3d. per ton “A ee be | 
Value per ton, average 020.7 


An increase of 64d. per ton in value. 


Fig.l. Arrangement showing 
method of Holing 
for Coal. 


Wy 











The Sonne: figures are the result of work performed 
some time ago by a Winstanley disc coal-cutter. Similar 
results are maintained at the present time ; and whereas 
a miner produces 3 tons of coal to one of slack, a machine 
will get 8 tons of coal to one of slack. This advantage is 
somewhat discounted by the fact of slack being nearly as 
valuable as coal for coking purposes; a better quality of 
coke is, however, made from disintegrated coal than from 
slack, as it is free from dirt, an element not entirel 
overcome by washing. If the coal is house or steam coal, 
then the advantage 1s fully maintained. 

Therefore, if 63d. can realised in this manner, the 


men employed, preferably the latter, the costs will have 
dininiehed, say, by 1d. per ton. There is now left, if 
that amount is allowed, 47d. to be made by the mecha- 
nical appliances themselves, coal-cutters and drills at the 
coal face. For the purpose of making direct ppc one 
as to the work of machines v. hand-labour it is advisable 
to fix upon normal conditions, and to do this a 3-ft. seam 
may be reasonably and fairly regarded as the average. 
Coal can be holed by machines in this thickness to advan- 
tage: as seams get thicker the saving is decreased, and as 
they become thinner it increases ; the machine may cease | 
to show a gain when the thickness exceeds 5 ft.; on the | 
other hand, the best results have been attained in seams | 
under 2 ft. thick. A good miner will hole, curve, get, and 





fill 3 tons a day of eight hours in a 3-ft. seam under normal 
conditions, and in so doing will have earned, say, 7s. 6d.; 
| the cost for ‘‘holing or curving,” getting and filling, is 
| therefore 2s. 6d. per ton. There is little doubt as to this 
| figure—viz., 2s. 6d. per ton—being below the average on the 
| total output of Great Britain, so the rate may be accepted 
The capital outlay for a complete coal-cutting plant is 
| here considered, with allowances made for interest on 
| capital, depreciation, repairs, cost of running, stores, &c., 
and a figure arrived at to stand against the machine. 

The estimated cost of a single coal-cutting machine 


| plant—for one machine complete, with all fixings and | p 


| power plant, exclusive of boiler, engine-house and founda- 
| tions—is 1000/.; the standing charges are as follows : 


less, if anything, because two men may be enough todo 
the work. 

For getting down and filling (11d. per ton standard* 
+ 574 per cent.) cost per ton = 1s. 6.46d., and the total 
for holing or curving, getting and filling 100 tons is: 


Per Ton. 
d 


“st a. ae 
For special machine men (holing) 1 2 6 or 0 2.7 


» getting and filling ... 71310 ,, 1 6.46 


,, holing, getting, and filling 816 4,, 1 9.16 
Bringing forward the amount estimated as the standing 
— per shift against a single machine plant, we have 


the following results : 
Per Ton. 
Se oe Sa 
For holing, getting and filling 
100 tons ... ‘ie to4 .. 816 40rl1 9.16 
For standing charges, interest, 
&c., 100 tons ... esd ae ae; 0 28 


915 4,, 1114 


The reduction therefore is 6.56d. on the 2s. 6d. rate in 
favour of the machine ; and, together with the amount 
reviously estimated as savings due to increased selling 


value, &c., of 7.25d. = 13.81d. The unfavourable points 
in the foregoing estimates are found in the fact that, 








amount may reasonably be placed to the credit of mecha- 
nical appliances, and then more than half of the shilling | 
suggested as the possible saving is established. It is not 
proposed to set anything down definitely as to compensa- 
tion claims, although expe-ience has shown that accidents 
occur very much less frequently where machines are in 
use. Mr. Garforth, of Nermanton, instances this in a 
concise manner. He says: ‘* Four accidents occurred in 
getting 1,100,000 tons of coal by machines, as against a 
similar number of accidents in getting 315,000 tons by the 
old pick method.” If Mr. Garforth’s experience could be | 
taken as representing average conditions, then somewhere 
about 0.375d. per ton is saved in this direction, which is, 
however, a minor consideration compared with the in- 
creased safety of the pit; but the third item—houses for 
workmen—should prove important ; whether the gain is 
established by maintaining a constant output with fewer 
men, or the output is increased with the same number of 


~ * "These figures ‘are taken from the recently published 
book by Sydney F. Walker, page 48, *‘Coal-Cutting by 
Machinery in the United Kingdom.” 








whereas a single-machine plant is put down at 1000/., a 

two-machine plant costs 1575/., a three-machine plant 

2125/., and a four-machine — 2950/. approximately. 
The following results, obtained by the Hurd bar-type 


For interest and depreciation at 15 £ s. d. 
per cent. per annum of 300 working 
shifts ... e , ome | Se 2 ® 





Percussive Rock Drill. (Frélich.) 


Arrangement showing method of using 
Machine for Heading. 


Fig. 2. 











| machine, and the two disc machines of the Diamond Coal- 
Cutter Company, and the Clarke-Stephenson will to 4 
| great extent verify the above figures. The Hurd machine 
at a colliery in North Staffordshire has holed over a period 
r* ng a ray of 100 — 4 = deep = peo 
rs . cs : | firecla; iow the —the machine making its 01 
ae ee = ee eee, soveemeh ; the cost by hand was 2s. 1d., and the machine 
The specification of a single machine installation com- | showed a saving of over 64d. per ton, after allowing for 
plete, as estimated above, includes engine and dynamo, | all charges; the gross difference at the face being 10d. 
electric standard type coal-cutter, and all accessories and | per ton. At a colliery in Yorkshire a medium-sized 
connections from the generator to the machine at a face | machine holed 3600 yards 4 ft. under in a seven weeks 
} mile from the shaft, erecting the plant and running it | trial, working — shifts daily—the Saturday being & 
or ten days. No account is taken oe attendance at the | six-hours’ shift ; the saving effected was 1s. on a 08. 
generating station. It may be here suggested that when | rate—the holing in this instance being in a hard blac 
the cutters are worked on the night turn, which is usual, | band. Another case to be mention effected a clear 
the fuel account would hardly be appreciable, as the steam | saving of 1s. 3d. per ton ; this is in the Midlands district, 
in this case will be drawn from boilers that are not in use and it is interesting to note that the first machine was 
although in steam. | put in over a year ago, and no repairs have been re 
This is for an electric installation ; the compressed-air quired, though the holing is very hard and the rye § 
lant may be taken over all to be about equal in cost. | ture in the pit is 80 deg. Fahr. The Diamond © 
me slight differences occur in the prices for the Hurd, cutters at a colliery in South Yorkshire hole from 
Clarke-Stephenson, and Diamond ; the sum of 1000/. is not | 700 to 800 tons per day in a 4-ft. seam. The holing 
exceeded, however, in any case. is made in the bottom dirt and inferior coal, -which bee 4 
The coal-cutter will hole or curve toa depth varying tains a large quantity of pyrites. The output by han 
from 3} ft. to 6 ft.—the average working depth is 44 ft.— was 3} tons per man, which has been increased, by oie 
and in eight hours will travel across a face 70 yards under of the deep under-cut introduced by the makers 0 i id 
normal conditions, holing or curving through a distance | machine, to 6 tons by the machines ; the price was 2s. ool. 
on the face, which, pe got and filled, equals 100/ per ton by hand, and is reduced to 1s. 3$d. by the 
tons; the same falling off and increase in the make| ae a 
applies here, so the average may be taken as stated.| * This low figure is taken from a colliery in a8 
Sometimes two men only are required to look after) Yorkshire worked by the Diamond cutters, an rf 
the machine, and never more than three. If these men’ attributable to the deep undercut, which gives aE 
are paid at the same rate as the miner, the holing a good buttock to work at. (See detailed labour bi 
through 70 yards will then cost 7s. 6d. x 3 = 22s. 6d.:| Appendix II.) ; ; : 


sa” 
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For repairs and stores... 
For power (fuel) 
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cutters—a difference of 10d. per ton at the face, from 
which must be deducted interest on’capital, &c. ; an average 
of 80 yards per machine per shift of 8 hours is maintained, 
the depth of holing being ft. Toa mining engineer 
g0 yards, 54 ft. under, not only represents a large super- 
ficial area of coal, but implies better coal, less shots, road- 
making, timbering, and an all-round reduction in getting- 
price. At another colliery where the seam lies at an 
angle of 25 deg. the — is made to the rise; the getting- 

rice was formerly 2s. 3d. per ton by hand, as compared 
with 1s. 44d. per ton by machines. At a colliery in 
Durham a saving of 2s. F oe ton in a 2-ft. seam is made ; 
and at another place in Yorkshire, in a seam 19 in. thick, 
a saving of nearly 4s. per ton has been established, thus 
showing, as previously stated, as the seams get thinner 
the saving increases. The Clarke-Stephenson (Messrs. 
Ernest Scott and Mountain) is installed in a large 
number of collieries in Yorkshire and district, and 


Fig. 5. : 
Section of Hydraulic 
Column for Machine. 
erat 
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m_ every case, without exception, savings have been 
effected, bearing out my remarks as to the all-round 
reduction in the cost of producing coals. It may 
Suffice to quote one instance: this is in a 3-ft. seam in 
the Barnsley district. The contract price for cutting is 
vad. per yard, producing 15 cwt. of coal, and the filling 
18 Is, 3d. = 1s, 64d. all told. 

The price of hand-labour in this seam was 3s. per ton. 
The total amount of yardege cut by the coal-cutting ma- 
chine is about 4000 per week, the total _— of the pit 

ing 3000 tons ; the depth of undercut is 3 ft. 6 in., and 
apart from the saving in connection with the coal-cutting 
plant, is the fact that the coal produced is worth at least 
1s. 6d. per ton more on the average, due to the pt re- 
duction in amount of small made. Formerly this seam 
could not be worked by hand except at a loss. i 

he cutters instanced are, of course, long-wall machines ; 
for pillar and stall and general holing work a machine 
made by Frilich and Klupfel, Unter-Barmen, is doing 
excellent work in Germany. Figs. 1 to 4 show the 
system, and the undermentioned figures give an idea of 
oling operations : 








Trial with the Frilich Machine at the Reden Pit, 
Saa 




















licken. 

| lal | 
Date. Seam : » ($.3/Su; Area.| Remarks. 

| BS |B5\S 5 

| B= iBoeo, | 
1901 | | min, | m. | m, (sq. m. 
ovr |f Landsweiler | Ps |f 2 drills 
12.V1 { Haw — k }90 ae 3.06 { broken 
‘ 11 Tiefban } | 
13.V1. |{ Helligenwalien }55 1.60|2.00! 3.20 

| 20 minutes’ 
14. V1. Ditto 54 /1.80)1.65) 2.98 + stoppage for 

| | adjustments 
15.VI. | Kallenberg | 75 [2.25 eu 4.80 





ditions at the mine need not be interfered with. Thus, 
where long-wall or pillar and stall is worked the machine 
applies ; heading work and cross-cuts are dealt with as 
<a: and the fact of less space being occupied is a good 
eature. : 

When coal-cutting by machinery is efficiently carried 
out, the working face is kept straight and clean. Under- 
cutting to greater depths than possible by hand renders 
timbering required less frequent, and therefore less costly, 
and also the reduction in the number of shots to be fired is 
found from experience to be considerable. By keeping a 
straight line the coal breaks away more easily, especially 
when aided by increased depth of hole. At a mine in 
Yorkshire forty shots were fired per day when the 
holing was made by hand; the machine method re- 
duced the number of shots necessary toseven.* Another 
good feature in the new method to be noted is that 
work can be carried on regularly: to keep a face moving 





Percussive Rock Drill. (Frolich.) 
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Fig.4. — Section of Machine. 


fe 





N 








ddadddddbga Vdd 











Ss | x 
- LiL | | parry 









| Prial with the Frilich Machine at the Heinitz Pit, Saar- 




















briicken. 
s |s ls | 
S| 
Date. Seam. © t (S.3/84;|Area.| Remarks. 
ZE \z6 Kd 
aed ia el 
1901. seh : min. | m, | m. | sq. m. 
99 Wrange | 
23, VII. { Bide of } 135 |2.00}2.80| 5.60 
24. VII. Ditto 105 |2.15|2.55| 5.48 a 
6 r s | 9 é nives 
25, VIL. Ditto 105 ‘aac 2.55| 4.59 |{ “peoken 
26. VI. Ditto 120 |2.00/2.60| 5.20 —_ 
| 27. VIL. Ditto 120 2.00 2.00) 5.20 











These are authentic results of cutting in hard coal. 
Three men look after two machines, and accordingly the 
average cost for holing, taken from the above figures and 
assuming the seam to be 3 ft. thick and the rate of wages 
at 7s. 6. per day, as before, we get the following: In a 
working shift of eight hours, two machines will hole across 
a face 122.8 ft., 6.3 ft. under, — is sara ge to 50 
tons of coal, the rate per ton for wages being 5.4d., or 
exactly double the amount of that upon the bar and disc 
machines noticed ; the capital outlay is, however, very 
much below the previously estimated machines, and con- 
sequently the charges for interest, depreciation, &c., works 
out about the same on every ton of coal produced, and so 
the cost of holing may be put down at 2.7d. above them ; 
by the Frélich system the —. ton will then show a 
saving of 3.86d., asagainst 6.56d. by the bar-type machine 
and the two disc-type machines mentioned ; but the 
Frélich machine has special advantages which discount 
the gain in favour of other types as shown. Four machines 
are better than one; they are easier to handle, each 
taking about five minutes to fix up for work; no rails are 
required, and, an important consideration, existing con- 


| forward at a set speed, varying conditions are mini- 
| mised, and so the work becomes easier to cope with and 
| less hazardous. 

| Summary.—In some instances the estimates given may 
appear understated and in favour of mechanical methods. 
| Inquiry will, on the other hand, discover that the leading 
| points are shown in an unfavourable light to coal-cutters ; 
| the 2s. 6d. rate is undoubtedly below the average of hand 
work. However, the author hopes to have established 
a tangible advantage in the use of mechanical means, 
and that the amount suggested as the possible all-round 
reduction in the cost of producing coal is within the reach 
| of a large bere xee 5 of our mine-owners. Further gains 
might be established by the use of power drills; 
work has been witnessed by the Frdlich rock drill and the 
Daw rock drill, both of which are percusssive machines, 
and the Elliott rotary drill, ey 6. The question of 
determining the relative results of hand work v. cid is 
complex, however—almost impossible—as singular cases 
would have to be taken, which when demonstrated will 
prove next to nothing. — However, there is a substantial 
gain to be effected ecb gy a wi at a 

igures are re to have the quality ving 

almost any set idea; the author hopes those set bn in 
the p ing pages will be taken seriously ; if they fail, 
the suggestion of a local engineer might be quoted. He 
remarked, to prove the real value of coal-cutting and 
drilling machines, a number of collieries should combine 
together, and, after selecting the most suitable type to 
meet each particular case, put in one cutter, with other 
mechanical tools to work a district ; that is, each mine 
should set apart a district to be worked exclusively under 
mechanical methods, say for a year, each pit working 
independently, with a view to ultimately, after the expi- 
ration of the term, comparing notes and es results. 
If such a plan were possible, the idea could be effectively 
settled for or against ; and the results would, in my 








* This result is due to deep under-cutting by machines 
| at Messrs. Pope and Pearsons, Normanton. 
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opinion, show fully the advantages which are only set 

down in this paper as being more than possible. 
Conelusion.—Too much cannot be said on this subject, 

for the all-important reason of its bearing such a serious 


and far-reaching effect upon the trades kindred to mining, | 
as well as upon the prosperity and future of this country ; | 


and if the author has not proved beyond doubt real and 
tangible results, he may, at all events, have opened out 
to some extent a question which must ultimately be taken 
up vigorously; and whatever may be the future of 
mechanical coal-cutters and other a 
there is the assuring fact to be remem 
it, that there is not a a 
from the point of view o 
mining engineering. ‘ i 
From the practical point of view some objections to 

machine practice occur; they present themselves dif- | 
ferently in each mining district ; discussion may indicate | 
them variously. One of the chief objections to the s 
is the difficulty in finding men to attend the machines, 

ing sufficient mechanical skill and pit experience | 
to enable them to cope with contingencies at the face as | 
they are met; but this hardly reflects discredit upon the | 
mechanical methods directly. Miners can readily apply 
themselves if dealt with with tact.and encouraged in the 
work. At some places machine methods have recorded a 
failure, traceable very often to the plant being either 
badly designed or lacking the necessary power, but most 
often to the system being taken up in a desultory manner; 
for it seldom happens that a new idea does not meet 
serious difficulties, due to prejudice, either on the part of 
the management or the men, or both. 


(To be continued.) 


red in considering 








LAUNCHES AND TRIAL TRIPS. 

Tue following are the particulars of the new German 
cruiser Prinz Friedrich Karl, which was launched at 
the yards of Blohm and Voss, Hamburg, on June21. She 
is of the Prinz Heinrich type, with an improvement in 
the armament, the motive power, and the protection, at 
the cost of a slight increase in tonnage. er length is 
393.7 ft.; beam, 65.6 ft. ; draught, 24} ft.; displacement, 
9050 tons; engines, 17,000 horse-power, supplied with 
steam by 14 Diirr water-tube boilers ; s , 21 knots; 
ordinary coal supply, 950 tons; extraordinary, 1500 tons. 
The armour belt runs the whole length of the vessel, and 
is 74 ft. wide, 3.93 in. thick amidships, and 3.14 in. thick 
at the extremities; above it as far as the battery deck 
and for one-third the length the protection is 6 in. thick, 
and above that again as far as the upper deck and for one- 
fifth the length 3.93 in. in thickness. The armour deck 
runs from stem to stern, and is 1.57 in. thick on the hori- 
zontal portions and 3.14 in. on the slope. The bulkheads 
are 3.93in. thick. The armament will consist of four 
8.27-in guns in turrets fore and aft, with 5.9-in. protec- 
tion, the turret forward being a stage higher than the 
one aft; ten 6-in. guns—six in casemates and four in 
small turrets on the upper deck, with 3.93-in. protection ; 
twelve 3.46-in. and ten 1.45-in. guns; and six torpedo 
tubes—one each fore and aft and four broadside. She 
will be able to fire ahead or astern two 8.27-in. and four 
6-in. guns, and on each broadside four 8.27-in. and five 
6-in. guns. Her complement will be 550 officers and men. 


A seven-masted schooner was launched on Thursday. 
the 10th ult., from the works of the Fall River Ship and 
Engine Company, Quincy, Mass. This vessel, the 
Thomas W. Lawson, measures 403 ft. over all, 368 ft. on 
the water line, has a beam of 50 ft. 5 in., and a load 
draught of 264 ft. She has a cargo capacity of about 
8100 tons, and her displacement, when fully loaded, will 
be about 10,000 tons. Forty-three thousand square feet 
of canvas will be stretched from seven masts 155 ft. high, 
the lower masts being steel cylinders, 135 ft. long and 
32 in. in diameter, weighing nearly 20 tons each. The 
topmasts are of Oregon pine, 58 ft. long. The spike 
bowsprit is of steel, 85 ft. long, so that from the tip of 
her bowsprit to the tip of her aftermost boom she will 
measure 478 ft. She has six engines—one forward, of 
40 horse-power, to work the capstan and hoist her two 
10,000-lb. stockless anchors, and five others of 25 horse- 

ower each, to handle the sails and do stevedore work at 
ner six hatchways when she is in port. The vessel has a 
double bottom of cellular construction, 4 ft.deep between 
the inner and outer plating, divided into four yo wg 
ments capable of carrying 1000 tons of water ast. 
Besides this, there is a trimming tank at each end. Over 
2000 tons of open-hearth steel have been used in the 
construction of the hull, the plating of which is on the 
joggle system. She has two continuous steel decks, besides 
a lower deck composed of a tier of beams connected 
together with stringers and tie-plates. The ends of the 
vessel are very strongly built, and are connected to each 
other by stringers between decks running the whole 
length of the vessel. The vessel has a forecastle and 

0p deck, a cabin, and two deck houses, besides a wheel 
n0use. The cabin joiner work is of oak, natural finish. and 
of plain and neat desi The weather decks and deck 
houses are covered with deck plank. The vessel is steered 
by both hand and steam power. She has complete 
plumbing and drainage systems, so connected that each 
compartment can be ps out separately, or as a 
whole, by steam or hand pumps. The crew numbers only 
16 hands all told. 

On Wednesday, the 23rd ult., Messrs. Craig, Taylor, 
and Co., Thornaby - on -Tees, launched a steel screw 
steamer of the following dimensions—viz., 289 ft. by 40 ft. 
by 27 ft. 6in. moulded to upper deck. The neekowy 

d 


Stockton-on-Tees, the cylinders being 24 in., 40 in., an 


— in mines, | 


le drawback to its adaptation | 
safety to life or the science of 


stem | trial trip, and, after com} 
| ceeded to the measured mile, 


| boilers, working at 160 Ib. pressure. This vessel has been 
| built to the order of Messrs. A. C. de Freitas and Co., of 
Hamburg, and was named Morea. 


Messrs. Wigham-Richardson and Co., Limited, New- 
castle-on-Tyne, launched on Wednesday, the 23rd ult., 
a steel screw steamer which they are building to the order 
of the Indo-China Steam Navigation Company, Limited, 
of London, for their Chinese trade. v < 
in length by 42 ft. beam. The propelling machinery 
consists of a set of triple-expansion engines, which are 
being constructed by the builders. The vessel was named 
Kwong-Sang, meaning Great Increase. 


| 





On Saturday. the 26th ult., the steel screw cargo 
steamer Thor, built by the Laxevaags Engineering and 
Shipbuilding Company, Bergen, Norway, went for her 

ad been adjusted, pro- 
where a series of trials were 
run, and a mean speed of 104 knots attained. The trials 
were thoroughly satisfactory, everything working well, 
and the owners, Messrs. Joh. E. van der Ohe and Lund, 
of Bergen, expressed entire satisfaction. The vessel 
is of the following dimensions: Length, extreme, 268 ft. ; 
breadth, 36 ft.; depth, 19 ft. 3 in. A cellular double 
bottom is fitted, all fore and aft, for water ballast. The 
engines, which have also been constructed by the 
Laxevaags Company, are of the triple-expansion type, 
having cylinders 17} in., 29 in., and 48 in. in diameter by 
33 = stroke. The working pressure is 175 lb. per square 
inch. 





On Saturday, the 26th ult., the new screw steamer 
Gamen, recently launched by the Blyth Shipbuilding 
Company, Limited, for Messrs. Rederi Aktiebolaget 
Condor, of Stockholm, had her loaded trial trip off the 
Tyne. The dimensions of the vessel are: Length, 
319 ft. 6 in. ; breadth, 45 ft. 9 in. ; and depth, 22 ft. 9 in. 
Triple - expansion engines have been supplied by 
the North - Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne and Sunderland, from 
their Wallsend Works, the cylinders being 20 in., 33 in., 
and 54 in. in diameter by 36 in. stroke, with three large 
steel boilers, working at 160 lb. pressure. There was a 
very high sea running, but notwithstanding this the 
— of both ship and engines was all that could be 

esired. 





On Saturday, the 26th ult., a new steamer built by 
Messrs. Wigham-Richardson and Co., Limited, for the 
Indo-China Steam Navigation Company, Limited, ran a 


is called the Choy-Sang, is 290 ft. in length by 42 ft. 
beam. She-is rigged as a fore-and-aft schooner, and has 
accommodation for a limited number of European and a 
large number of Chinese passengers. The propelling 
machinery has also been suadionsten | by Messrs. Wigham- 
Richardson and Co., Limited. 

On Saturday, the 2nd inst., there was launched from 
the works of 
land, a steel screw steamer named Sagami, built for the 
American and Japan trade to the order of the American 
and Oriental Steamship Company, Limited, of New York, 
of which Messrs. Barber and Co. are the managers. The 
vessel, which has been constructed of steel, under special 
survey to the highest class in Lloyd’s Register, is of the 
following dimensions: Length, 382 ft.; breadth, 
48 ft. 8 in.; depth, moulded, 30 ft.; and has a = 
deadweight and carrying capacity. The vessel is to 
fitted with triple-expansion engines by Messrs. John 
Dickinson and Sons, Limited, of Sunderland, having 
cylinders 26 in., 43 in., and 71 in. in diameter with a 
stroke of 51 in. Steam will be supplied by three steel 
boilers of 180 1b. working pressure. 








The twin-screw steamer Victoria, the latest addition to 
the extensive fleet of the Pacific Steam Navigation Com- 
pany. Live’ 1, was launched by the Fairfield Ship- 

uilding and Engineering Company, Limited, Govan, on 
Saturday, the 2ndinst. The new vessel, which is destined 
for service on the Orient-Pacific Line to Australia, mea- 
sures 417 ft. over all, 52 ft. in breadth, and 37 ft. indepth 
—moulded to the spar deck. She is of 5350 tons gross, 
and is specially designed for the requirements of the Aus- 
tralian trade. The Victoria is of the spar-deck class, 
and has a cellular double bottom for feed water and water 
ballast extending throughout thegreater part of herlength. 
She marks a departure, inasmuch as her cargo hatches 
are arranged at the sides instead of in the centre line. 
This arrangement gives twoseparate hatches to every hold, 
and facilitates loading and sain, besides leaving the 
central part of the ship free for passenger accommodation. 
It also enables the vessel to carry a very large number of 
a in proportion to her size. The main and spar 
decks are fully utilised in this way, and in addition there 
is a promenade deck extending from stem to stern, and 
above that a boat or shade deck, with rooms for officers and 
navigation purposes. On the main deck there are state- 
rooms for about 120 second-class passengers, and accom- 
modation for over 140 third-class passengers, the majority 
of whom are in encl 
are smoking and dining-rooms for second-class passengers, 


successful trial trip off the coast, and immediately after- | 
wards sailed for her loading port—Cardiff. The steamer | 


essrs. Short Brothers, Limited, Sunder- | 
| beginnin, 


The vessel is 290 ft. | 


the saloon and the drawing-room. On this deck there are 
also two ranges of large airy state-rooms, accommodating 
42 first-class passengers. e propelling machinery con- 
sists of two sets of triple-ex ion surface-condensing 
engines, each set having three inverted cylinders working 
on three cranks. The high-pressure and intermediate- 
pressure cylinders are each fitted with a piston valve, 
and each low-pressure cylinder with a double-ported flat 
side valve, all worked by the usual double eccentric and 
| link motion valve gear. Each set of valve gear will be 
| controlled by an all-round steam and hand reversing en- 
gine. h screw propeller has three blades of bronze, 
the boss being of cast steel. Steam will be supplied by 
two double-ended and two single-ended boilers, made 
entirely of steel; each of the double-ended boilers has 
six Morison’s fu and each single-ended three, 
—e a total of 18 furnaces, and adapted to work at 
190 Ib. 





Messrs. Ramage and Ferguson, Limited, on Monday, 
the 4th inst., launched a steel screw steamer, built to the 
order of Messrs. Jas. Currie and Co., Leith, for their 
general rg trade. Theprincipal dimensionsof this vessel 
are 220 ft. by 30 ft. 3in. breadth, moulded, by 17 ft. depth, 
moulded ; and the engines, made by the builders, are 
triple-expansion, having cylinders 18} in., 30 in., and 
491n. in diameter by 33in. stroke, steam being supplied from 
a large single-ended boiler working up to 165 Ib. pressure. 
The vessel was named Staffa. 





On Monday, the 4th inst., Messrs. Ropner and Son, 
Stockton-on-Tees, launched a steel screw steamer named 
Alva, of the following dimensions—viz.: Length, 336 ft.; 
breadth, 48 ft.; depth, 24 ft.3in. The steamer has been 
built for the Newman and Dale Steamship Company, 
Limited, London. The vessel will carry about 5200 tons 
deadweight on Lloyd’s summer freeboard, and will be 
fitted with a set of triple-expansion engines by Messrs. 
Blair and Co., of about 1100 indicated horse-power, steam 
being supplied by two steel boilers, 15 ft. 3in. by. 10 ft. 
3 in., at a working pressure of 160 lb. per square inch. 





Messsrs. C. 8. Swan and Hunter, Limited, Wallsend- 
on-Tyne, launched on Wednesday, the 6th inst., a large 
new graving dock, which they have built for the Govern- 
ment of Natal. The necessity of some means of repairing 
ships in ports is now ised, and this new dock is part 
of a great scheme of port reorganisation designed for 
Durban. A comprehensive scheme, including the con- 
struction of a a of large size, was ore 
Recent events have brought Durban very much to the 
fore, and the Harbour Board found it was impossible to 
wait for the tedious construction of a masonry dock, but 
that some dock accommodation was almost immediately 
necessary. The engineer decided to recommend the con- 
struction of a floating dock, a course which received 
the approval of his Board, with the result that Messrs. 
Clark and Stansfield, of Westminster, were last autumn 
commissioned by the Agent-Generai for Natal, Sir Walter 





| struction an 


| 
| 


berths. On the spar-deck there | D 








Peace, to prepare plans and obtain tenders for the con- 

delivery in — working order, at 
Durban, of a floating dock capable of lifting vessels up to 
4500 tons deadweight. Plans were prepared, and by the 
of this year the contract was placed with 
Messrs. C. 8. Swan and Hunter, Limited, who have com- 
pleted the work within seven months. The new dock is 
of the same Aree as the Government floating dock at 
Bermuda, with a lifting power of 4500 tons. Its extreme 
length is 365 ft. ; width, 87 ft.; and the distance between 
the guard timbers at the side walls is 66 ft., so that the 
dock can accommodate vessels of 60 ft. beam ; and, whilst 
still retaining a freeboard of 4 ft., it can dock vessels 
drawing 18 ft. over keel blocks 4 ft. high, The dock 
—— consists of three pontoons, and the side walls of 
each pontoon are connected by means of movable joints, 
so that any of the pontoons can, when required, be re- 
moved and lifted by the dock itself, thus making it self- 
docking in all its parts. The machinery is contained in 
the upper portion of the side walls, and consists of two 
separate but’ identical installations. Each installation 
comprises a boiler and two pumps, each pump being driven 
by its own separate engine ; and the piping arrangements 
of the dock areso arranged that every pump can empty the 
whole of the compartments on its side of the dock. In 
addition there is a communication across the dock, so 
that, in case of breakdown, it would still be possible to 
lift the dock by the engines on one side alone. The dock 
has 40 watertight compartments, each of which hasa sepa- 
rate pipe leading into it, each _— being provided with 
a separate valve. All these distributing pipes are con- 
nected ther into the main drain on which the pumps 
are seated, and the discharge from and inlets into this 
main drain are governed by large screw-down valves, and 
by automatic flap valves outside the dock. The different 
compartments are all worked by means of bell-cranks and 
rods and levers from the valve-house, which, is placed 
centrally on each wall, whence direct communication can 
be made to the engines and the inlet and outlet valves, so 
that the valveman sitting in the house has complete 
control over the whole of his section of the dock. There 
is an electric light installation, so that work in the dock 
may be carried on by night as well as by day. The 
dock, after undergoing her lifting trials, will P to 
urban, where she is due before the end of the current 
year. 





with state rooms for 30 second-class and about 70 first- 
class passengers. A large open space upon this deck is set 
apart as a third-class promenade. A spacious dining- 
saloon for 130 first-class passengers is on the pro- 
menade deck, and a ome eam and a drawing-room | 
are also provided, each lighted from above by large circular 
stained-glass domes in addition to the usu square 





has been constructed by Messrs. Blair and Co., Limi 
65 in. in diameter by 42 in. stroke, with two large steel 


| Side windows. The first-class entrance is situa 





cent. for the year. 


pany, the c . 
between | taking were very bright. 





Soutu AFRICAN Coat-Mininc.— Notwithstanding that 
war prevailed in South Africa all tizongh 1901, the ndwe 
Collieries Company has announced a dividend of 10 per 
At the annual meeting of the con 
hairman stated that the prospects of the under- 
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‘«‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
mbe views given in the Specification Drawings is stated 
a ‘oan cae wi Scone are saesttand. the Specification is not 
illustrated, 


Where inventions are communicated from abroad, the Names, | 


&c., of the Communicators are given in italics, 

Copies of Specifications may be ‘ohtained at the Patent Office Sale 
Drei: 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t of a Comp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the ptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 








ELECTRICAL APPARATUS. 


15,463. B. Kuettner, London. Storage Batteries. 
[6 Figs.) July 30, 1901.—A lead storage battery according to 
this invention comprises pasted grids of the formation illustrated. 
The peroxide grid is of the gill type, but the solid centre between 
the ribs (which are spaced a definite distance apart at their bases) 
is omitted, and the plate is divided into a number of sections in 
each direction, the ribs on opposite sides of each section, and in 
neighbouring sections on the same side of the Sm running in 
opposite directions ; thus constituting a light stiff grid of its type, 
































well adapted to take up internally or to resist, charge or formation 
expansion strains. The spongy lead grid resembles a well-known 
form in its general pattern, but it will be seen that it differs there- 
from in that the two lattices, instead ‘of being closely united at the 
crossing place, are separated from one another by a small distance 
and connected by little bridge junctions; thus providing a dis- 
position less likely than the older form to split the spongy lead 
into loose pellets as it contracts with age. (Accepted June 25, 
1902.) 


5982. H. Shoemaker, Philadelphia, Penn., U.S.A. 
Hertzian Telegraphy. [3 Figs.) March 11, 1902.—The 
inventor proposes to use simultaneously a number of sets of wire- 
less electric telegraph apparatus that may be tuned similarly or 
to interfering tones, upon the same or upon neighbouring routes 
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by causing, by some means not specified, a synchronous rotation 
of part-time contact commutators in the circuits of the trans- 
mitters and receivers. The circuit of each commutator may com- 
prise two or more selectively-tuned transmitters or receivers. 
(Accepted June 25, 1902.) 


12,094, F, emain, London. Electric Cables. 
[5 rk ee June 13, 1901.—In order that inductance may be asso- 
ciated with or made an attribute of an electric cable, for the pur- 
pose of counteracting the prejudicial effects of the electrostatic 
capacity thereof, according to this invention the conductor of the 


<—— 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
15,861. A.R. Bellamy, Edgeley, Stockport, Chester. 
| Gas-Engine Valve Buffer. (3 Fys.} August 7, 1901.—In 
| this apparatus for preventing strain upon the exhaust-valve 
| spindle of a gas engine, and for absorbing the shock of the oscil- 
lating lever actuating the same, the exh -valve spindle is pro- 





| 





(3.86:) 


vided with a pair of discs with interposed anti-friction balls, 
carried by a platform with angular surfaces, the platform and 
discs being thrust against the end of the valve spindle by means of 
alight spring, and opening the exhaust valve by means of a spring 
capable of yielding but little in overcoming the inertia of the valve 
and its spring or load. (Accepted June 25, 1902.) 


17,091. E. Ko: Hanover, Germany. Explosion 

; es. [2 Figs.] ugust 26, 1901. —This invention relates to 

gas engines having separate air and gas compression pumps ; and 
according thereto, in order that the quantity of gas lied to 


PP 








the charges of the cylinder may be varied, a by-pass is provided 
between the compression and suction chambers of the gas pump. 
The by-pass passage may be controlled by a valve whose position 
is automatically varied by the engine governor. (Accepted 
June 25, 1902.) 


GUNS AND EXPLOSIVES. 


10,373. Sir H. Grubb, Rathmines, Dublin. Hy- 
phydroscope, {6 Figs.) May 18, 1901.—This apparatus, to 
ena 

pu 

the inventor the je Ape “A and is of telescopic character and 
comprises an upwardly-extending tube provided at its upper end | 
with an inclined reflecting surface upon which luminous rays 
coming from a distant object can impinge, and with an object- 
glass and a condenser; these parts being so arranged as to pro- | 
vide a large field of view when looking through the tube. The | 
object-glass may be arranged _ below the reflecting surface at the | 
top of the tube, and the condenser below the object-glass at the 
plane within the tube, wherein an image produced by the object- | 
glass could be formed on a piece of ground glass or a photographic 
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plate. The lower end of the tube may be provided with a tele- 
scopic objective and an eye-piece, so that by modifying the magni- 
fying power of the telescope, the distant object can be viewed 
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~ may be stranded, and is twisted round a core of magnetic or 
be er material of a nature and quantity sufficient to produce the 
effect desired ; or has combined with it at intervals a sectionally 


either under the same angle as if seen directly from the place 
where the ap us is mounted, or magnified to any desired 
extent. The lower end of the upwardly-extending tube may be 
provided with an inclined reflecting device, arranged at an angle 
to the axis of the tube so that the image of the distant object 
reflected therefrom will appear erect and correct for starboard 
and port sides. When used for guns, the upper reflecting surface 
may be mounted to turn about a horizontal axis, and be connected 





round coil on a flexible core, having se ting discs through whic’! 
are threaded strips protecting the coil, (Accepted June 18, 1902.) 








to the gun in sucha way as to turn through half the angle 


le one to indirectly view objects (for gun-sighting or for other | 


8) from positions out of line with the objects, is named by | 


containing the object-glass and condenser being provided at its 
lower end with an inclined reflecting surface inclined to the axis 
of the tube, with a sight, and with means for rendering luminous 
rays proceeding from the sight parallel to one another, and pro- 
ducing an image of the sight that will be superposed u and 
viewed simultaneously with the image of the distant object pro- 
duced by the condenser and reflected from the lower ing 
surface through the eye-piece of the instrument. Contributory 
devices are provided. (Accepted June 25, 1902.) 
is A. J. Dawson and G. T. Buckham, London. 
Sh Fuze, (20 Figs.] July 23, 1901.—This time and percus- 
sion fuse has the setting-ring attached between the fuse body 
| and a fixed ting with concen grooves. It operates as follows : 
Upon firing the gun, the lighting pellet ignites the composition in 
the groove or concentric arc in the fuze , and the fire then 
travels round this groove until it reaches a hole in the setting-ring 








and ignites the composition in the ve therein, and then travels 
| back until it reaches a in the fixed ring, wherew it is 
| transmitted —_ the said ring into the fuze body through a 
hole, thereby igniting the powder in the powder chamber and 
firing the bursting charge. The fire is communicated from one 
groove to another sooner or later —— to the position into 
which the setting-ring is turned. (Accepted June 25, 1902). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,471. J.Mac E, Ross, G ow. Variable Speed 
Gear. [2 Fee.) August 16, 1901.—This gear for transmitting 
rotary motion between shafts in line, and in which the speed of 
the driven shaft is variable between a maximum and nullity, is of 
| the kind in which energy is dissipated in friction by means of a 
| brake when anything between the extremes of speed is desired. 
The moving parts of the gear are contained within a surrounding 








rotatory oil casing, with the interior surface of which certain parts 
en in such manner that the casing must be held stationary if 
the driven shaft is to rotate at its maximum . If the driven 
shaft is to remain still, or to rotate at less than its maximum 5; 4 
a brake that serves to hold the casing normally stationary is re- 
laxed more or less, allowing free or aan aeons y controlled 
rotation of the casing to occur. British Patent No. 13,706 of 1896 is 
referred to. (Accepted June 25, 1902.) 


11 H. Rothwell and W. Tacon, Manchester, 
and G. Pollard, Heaton-Norris. Nut-Making Machi- 
nery. (5 Figs.) June 11, 1901.—In this machine for making hot 
pressed screw-nuts there is a fixed swage or die, a set of three 






Fig. 


Fig.2. 


Waes; 


slides (two carrying nut-forming dies and one a punch or piercer), 
in combination with means for advancing and retiring the slides, 
and for causing those carrying the dies to ‘‘ dwell ” while the one 
carrying the punch forms a hole in the nut blank. (Accepted 
June 18, 1902.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


13,102, W. Gontermann, Si om, Gormanny. Casting 
Iron Rolls. [1 Fig.) June we 1901.—Rolled-iron finishing 
rollers, as heretofore, can frequently have produced in them during 
casting i lar graphitic formations in the recesses or grooves, 
these Boas. em a ng as dark bodies that, when the rollers 





through which the gun is elevated, the upwardly-extending tu 





ppeari 
are in constant use, drop out of and thereby spoil their surfaces 
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which therefore need Fone wm trueing. This invention has for 
object to obviate this vantage, according thereto a mould 
is provided, in which the that form the recessed and vi 

parts of the finishing rollers are formed of iron blocks or small 
segments of iron, covered with a thin coating of filings or turnings, 
mixed with a binding material, such as graphite, clay, or the like. 
This a lessens the rapid chilling action of the iron blocks, 
and prevents the formation of a layer of white iron on the roller, 
such as occurs in the well-known method of making chilled bodies. 





— ee WE 








The mould illustrated has the parts of its wall that form the 
grooves in the roller filled with iron blocks or small segments of 
iron, covered with a thin coating made from a mixture of filings 
or turnings and binding agent. When the mould has n thus 
prepared, the rollers are cast, with, it is stated, the result that a 
smooth, even, and dense surface is produced. In order to allow 
of contraction of the projecting parts of the roller, spaces corre- 
sponding in size to the grooves are left between the iron blocks. 
(Accepted June 25, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
12,347. The Hon. C. A. Parsons, Newcastle-on-Tyne. 
Turbine Blades. (36 ab pe June 17, 1901.—This invention 


relates to steam turbines, and according thereto rings of blades are 
formed by the staving up of the blade tops into heads, which in 


Fig.i. Fig.2. Fig.3. 




















\ } 


conjunction produce the effect of a continuous shrouding, it may 
be only on the exit side of the blade ring, for the prevention of 
steam leakage. The blades may be similarly headed or joggled to 
overlap, it may be on one side only. Contributory and substitu- 
tional devices are described. (Accepted June 28, 1902.) 


15,241. H. 8S. Hele-Shaw, Liverpool, Steam Boilers. 
(7 Figs.) July 27, 1901.—This invention proposes to take advan- 
tage both of the known tendency of water flowing in a circuit 
to deposit any suspended matter contained in it (other conditions 
being alike) at that part of the circuit where flow is least rapid, 
and of the centrifugal concentration of steam in that part of a 
body of rotating water nearest the centre round which rotation 
is taking place. Apparatus according to the invention, and such 





as is described and diagrammatically illustrated in the specifica- 
tion, comprises a pipe coil boiler and connections of uniform 
internal diameter, a centrifugal pump for circulating water therein, 
an easily-cleaned dirt-separator situated in the water circuit, and 
so proportioned that the water flows more slowly through it than 
through the boiler, and steam take-off pipes leading from the inner 
curves of the boiler pipe-bends (outside the furnace) to a steam col- 
lector and dryer over the boiler. (Accepted June 18, 1902.) 


15,848. R. Schulz, Berlin. Water- Tube Boilers. 








[29 Figs.} August 6, 1901.—This invention provides special dispo- 
sitions of water-tube boilers of ordinary type, and in several 
ig. i. 
C— 
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arrangements described means are provided whereby the tube 


in parallel for liquid flow, and joined 
soldered or otherwise metals 


fre tubes are in a single row, 


be and therefore a more vigo 


rob rows of tubes may form baffles, and there may be a refrac 

to which a small quantity of fresh furnace 

the partly-cooled furnace gases. (Accepted June 18, 1902.) 
1 J. Thom, Glasgow. Fluid-Pressure 

{1 Fig.] July 22, 1901.—A: 

that cushioning in 

be more efficient 


Vildddddldddidddds 














adapted to be covered and closed by the piston when nearing the 


and a part of the cylinder not covered or closed by the piston at 
the end of its stroke, and a non-return valve adapted to admit 
steam to the cylinder, and to prevent the escape of the steam. 
(Accepted June 18, 1902.) 


16,726. G. R. Rheutan, San Francisco, and R. B. 
Lincoln, Waltham, 
(6 Figs.) August 20, 1901.—This boiler is constituted as a furnace 

















surrounding hollow shell with widened-out portions at the sides 
and top forming water chambers and a water and steam chamber 
for a double sheaf of water tubes. (Accepted June 18, 1902.) 


VEHICLES. 


3265. A. Loyal, Paris. Heat-In er for 
Motor Vehicles. [7 Figs.| February 8, 1902. (Convention 
date, November 29, 1901.)—A heat-interchanger or ‘ radiator” for 
cooling water or steam on motor vehicles according to this inven- 
tion comprises parallel tubes, preferably of round kind, connected 

































































her by and preferably 
cally uni to metal gills of corru- 
surface formation. 


m 
or other extended 
or doubled horizontally, 





sheafs are caused to be situated in the path of the furnace gases in 
series, instead of in parallel, as has heretofore been usual, in order 


zigzagged 
the \ sia sloping upward from front to rear. (Accepted June 18, 


that resistance to and rate of flow of the combustion products may 
increased rous impingement against 
(and transference of heat to) the tubes obtained. Close set rows | 


walled or tube-surrounded intermediate combustion chamber 
> whi ‘ anes is admitted for the 
kindling and some fresh air for the completion of combustion of 


ecording to this invention, and in order | 

nm and cylinder fluid-pressure engines may 
it both in buffing and in reimparting absorbed 
energy to the piston, the engine cylinder has steam inlet ports 









end of its strokes, and a passage communicating between the ports 


Mass, U.S.A. Steam Boilers. | 


MISCELLANEOUS. 


11,473. H. B.Merton, London. Piston-Stroke-Vary- 
ing Gear. [3 Lm June 4, 1901.—This gear, applicable ‘to 
pumps or to internal-combustion engines, is for varying the stroke 
of the piston, and by this means the quantity of fluid pumped, or 
the degree of compression of an explosion ch: , may be varied. 
| The driving and driven members are connected by a rocking lever 


| 
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that ‘‘ has a movable pe, and is prevented from moving in the 
direction of its length.” Means for preventing the lever from 
moving in the direction of its length may comprise an “‘ anchor 
link” or a pivoted arm carrying a movable pivot for the lever. 
Contributory and substitutional devices are described. (Accepted 
June 11, 1902.) 


|. 20,059. H. Bevis and S. D. White. Semaphore 
Indicator. [2 Figs.) October 8, 1901.—This invention provides 
| a semaphore indicator, such as may be used for indicating the 
room or locality from which a signal or a call has been sent, and 
its object is to provide that the arm or the like after having been 
dropped shall partially locked in such a manner as to prevent 
unauthorised persons from resetting it ; and according thereto the 
| semaphore arm is arranged to move on a stud that passes through 
| a long hole or slot, and a spring stretched between a part attached 
| to the semaphore arm and the stud normally keeps the back of the 
| hole up to the stud, so that when the push (which may form part 
e an electrical signalling system) strikes the arm, the arm parti- 











ally rotates on the stud, and, becoming overbalanced, continues 
to rotate until a pin on the arm strikes a fixed piece attached to 
the frame, when the arm moves along the stud, stretching the 
spring, and as the arm assumes the horizontal position the pin 
‘oes under the fixed piece, the arm being urged forward 
by the reaction of the spring. ‘ If now it be attempted to replace 
the arm by endeavouring to rotate it on the stud, it will be found 
to be locked by the pin and fixed piece, and replacement prevented, 
and that, in order to effect such replacement, the arm must first 
be pushed horizontally, when the slot will allow it to slide along 
| the stud until the pin has cleared the fixed piece, and that it can 
|then be rotated into its reset or vertical position. (Accepted 
| June 18, 1902.) ‘ 
G. Zarniko, Hildesheim, . Coal- 

Dust Furnace-Feeder. {1 Fig.) July 31, 1901.—This inven- 
tion provides apparatus for mingling dust and air, and for pro- 
pelling the mixture, and which may be used for feeding coal dust 
to boiler furnaces. The “forwarding and distribution of the 











drum provided on its 
iphery ions. A current 
of air is conveyed to the feed maetal — eau apa a doe 
— within, the interior of the drum, w! Soe projections, which 


material” is effected by means of a revolving 


peri with perf and scoop-like pro; 








and 
latter are Eeckwardly directa, "Caccopted June 18, 1902.) 
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THE LIGHTHOUSE AT LILE VIERGE. 


In a series of articles already published in this 
‘ournal (see ENGINEERING, vol. lxxii., pages 389 
and 419) we described in some detail the organi- 
sation of the French service of lights and buoys, 
the present development of which is largely to be 
attributed to the labours of the late M. Bour- 
delles, under whose direction were devised many 
improved arrangements that are now adopted 
to a greater or lesser degree in practically all 
civilised countries. Amongst these improvements 
we may note the ‘‘feux eclairs,” or - flashing 
lights, which form a feature of the new light- 
house just completed on I’'Ile Vierge, off the 
coast of Brittany. This lighthouse has, more- 
over, the distinction of being the most lofty yet 
erected. The new lighthouse stands in close prox- 





rominent exhibit at the Paris Exposition of 1900. 

he foundation of the new work is on a granite 
reef, covered in parts by a sandy bed varying from 
2.50 to 3.50 metres (8.2 ft. to 11.5 ft.) in depth. A 
peculiarity of the masonry lies in the fact that it is 
constructed of small stones, instead of the massive 
blocks usual in work executed by the Trinity Cor- 
poration. This procedure was largely due to the fact 
that the revenues appropriated by the service of the 
French Lights and Buoys Department is so small 
that it has been necessary for the engineers 
to exercise the utmost economy in the details of 
their designs. In fact, the funds at the command 
of the Service des Phares Francais is only equal to 
about one-third the revenue controlled bythe Trinity 
House. Hence French lighthouse engineers are 
compelled to avoid the massive and costly masonry 
characteristic of English lighthouse practice, and 
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imity to an older one, dating from 1845, which it is 
intended to replace. L’Ile Vierge is a rocky islet, 
situated a little to the east of the River Abercrach, 
which enters the sea on the north side of the 





have endeavoured to secure an equal degree of 
stability in using small and easily-handled stones 
solidly bonded together. The necessity for this 
economy was the greater in the present case in 





headland off which lies Ushant Isle. The/ that within a short period the work of the depart- 
old light, which combined a fixed white light | ment has included the modernisation of a number 
with arevolving red light, was deemed of insufficient lof old lights by equipping them with electric, gas, 
power both from its inadequate optical equipment or petroleum lanterns, as well as the building of 
and from its insufficient elevation. It was there-| high towers, such as those of the Coubre and of 
fore decided to replace it by a new light of the first Eckmuhl. These towers have led toa very thorough 
order, with a focal plane 75.18 metres (246.65 ft.) | investigation of the conditions of stability. 
above ground level, or 4.18 metres (13.71 ft.) | Many years ago the Brothers Fresnel studied 
higher than that of the Barfleur-Gatteville light, | this question with great care, and adopted the plan 
and 15.18 metres (49.8 ft.) higher than the famous | of estimating the safety of a tower by the ratio of 
light at Genoa, which, however, dates from the | its moment of stability, about a point on the ground 
sixteenth century. The masonry for the new) level on the lee side, to the overturning moment 
structure was begun at the end of July, 1897, and| due to the wind. They decided that a coefficient 
was finished in a total time of about four years and | of safety thus reckoned equal to 4 was ample. 
ght months. The lantern in the meantime had | This plan is no longer followed in the French ser- 
en finished by Messrs, Barbier, and formed a! vice, where the present practice is to calculate the 





stresses on both the lee and windward sides of a 
tower. The former must never exceed the safe 
working load in compression, whilst under no 
circumstances must any of the masonry to wind- 
ward be put in tension. In making their calcula- 
tions a wind pressure of 56.3 lb. per square foot 
is allowed for, and the effective area of a circular 
shaft exposed to the wind is taken as equal to 
two-thirds the diameter of the shaft multiplied 
by its height. These assumptions err doubtless 
on the side of safety, since with such an intensity 
of wind pressure most factory chimneys, which ex- 
perience shows to be perfectly stable, would be 
overthrown. ; 

It should, however, be remarked that lighthouse 
towers are often found to oscillate considerably 
during squalls. The actual extent of these oscilla- 
tions has not yet been measured, but is sometimes’ 
sufficient to derange the clock working the light. 
These oscillations tend, moreover, to deform the 
circular section of a tower into an oval, and thus 
in some cases give rise to vertical cracks, which’ 
generally lie in the diametrical plane perpendicular 
to the direction of the most prevalent winds, though 
sometimes the openings for windows, or channels 
in the masonry for the clock weights, form planes 
of weakness, which the cracks occupy by prefer- 
ence. Such cracks generally extend down from 
the crown of the edifice for about one-third of the 
total height. Whilst it is not possible at the pre- 
sent time to estimate mathematically the vibratory 
movements of such towers, some information as to 
their cause can be obtained from a study of different 
cases. It has thus been found that belting the 
shaft with iron bands is useless in preventing these 
cracks, but it has also been noted that they do not 
occur when the construction of the tower is such 
that the wind stresses:are small relatively to those 
arising from the deadweight of the tower proper, 
so that with a given maximum diameter, the tower 
will be stiffer the greater the specific gravity of the 
materials of which it is built. As an instance of 
towers which have suffered severely from oscillations, 
we may note the Calais and Canche lighthouses. 
These are each 167.3 ft. high, and are built of 
brick. The moment of resistance of the weight about 
the leeward edge of the base is less than double 
that of the wind moment tending to overthrow the 
tower. As a consequence the oscillations at the 
lantern in squalls are marked, and both towers 
show important. vertical cracks. The Barfleur 
lighthouse, on the other hand, though higher, is 
very stiff, and shows no trace of cracks in the 
heavy granite masonry of which it is built. 

It is not, however, essential to use granite in 
order to secure. stiffness, since the Planier light- 
house, 193.6 ft. high, built of ordinary limestone 
masonry, is also remarkably free from cracks, a 
fact which is attributed in part to the high quality 
of the mortar used. The excellence of the mortars 
now available is, indeed, a main factor in permitting 
the use of small stone masonry in lighthouse work. 
Such small material has many advantages in the 
matter of handling and transport. Thus the 
Coubre lighthouse, 173.9 ft. high, recently erected 
at the mouth of the Gironde, is built entirely of small 
limestone blocks, rough-dressed on the face, and laid 
in hydraulic lime for the first 102 ft., and in Portland 
cement mortar for the remainder of the height. A 
similar plan has been adopted in the case of the 
tower on I’Ile Vierge, which, as stated, is the highest 
yet erected either in France or elsewhere. 

Up toa height of 3 metres (9.84 ft.) (see Figs. 1 
and 2 on our two-page engraving, published this 
week) this tower has the form of a truncated 
cone, 16 metres (52.5 ft.) in diameter at the base 
and battered at 1 in 30. The hollow centre of 
the tower is uniformly 5 metres (16.4 ft.) in dia- 
meter from base to crown, and is provided with a 
stairway (Figs. 1 and 3) secured to the wall, the 
steps, which are 360 in number, being 31.5 in. wide. 

e masonry of the base up to the 12-metre 
(39.4-ft.) level is of Brittany granite from the 
quarries of Kersanton, at which level is commenced 
the shaft of the tower proper, which rises toa height 
of 66 metres (216.5 ft.). e diameter of this tower 
at the 12-metre level is 11.40 metres (37.4 ft.), and it 
tapers down to 7 metres (22.96 ft.) at its summit. 
The whole external wall of this shaft is faced 
with Kersanton granite supplied in small blocks, 
which have in consequence been lifted and placed 
with great ease. At the top of the tower is a 
platform of ferro-concrete, supporting the sleeping- 
room of the attendants. A cornice, supported by a 
series of sixteen smal] arches, completes the tower 
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below the lantern (see Fig. 2), and adds much to its | been fixed, but the plates used in this case were 
architectural effect. The platform over the cornice | larger, measuring 307 millimetres by 355 millimetres 


| parts of the lamp gear are thus self-contained, ren- 
dering easy the proper erection of the plant in the 


is corbelled out for a distance of 1.5 metres (4.92 ft.), |(12 in. by 14 in.), and at I’Ile Vierge some 1100 / first place, and insuring its easy working after- 


and is protected by a granite parapet affording a| square metres (11,840 square feet) of the lining 


passage 1 metre (3.28 ft.) wide around the base of 
the lantern (see Fig. 8). This passage leads to the 
masonry block in which is lodged a spiral stairway, 
giving access to the lenses. The base of the optical 
apparatus is fixed at a level of 70 metres (229.7 ft.), 
where it rests on a system of iron beams (Fig. 8). 
The wall is, however, carried up in granite for an- 
other 5 metres (16.4 ft.), and supports at this level 
the base of the lantern proper. The latter is of the 
usual type, but, it may be added, that the foot of 
the lightning conductor in which it terminates is 
not less than 82 metres (269 ft.) above the base of 
the tower. 

As already mentioned, the masonry is in part of 
Kersanton granite, which had to be conveyed to 
the site of the tower in boats. This transport 


| have been fitted, being secured in place by cement. 
When first adopted in lighthouses, surface-plates 
bent to the curve of the lighthouse wall were used ; 
| but this was soon found to be unnecessary, and flat 
plates are now used exclusively. For fixing them 
a flying scaffold is employed, due to M. Levasseur, 
engineer to the St. Gobain Works. This scaffold is 
illustrated in Figs. 5 to 7, on our two-page engaving. 
Having only to carry a light load, it need not be 
supported on heavy joists; and as it fits pretty 
closely to the internal wall of the tower, it requires 
no fencing. As shown, it has a gap at one side, 
through which passes the stairway. It is supported 
on four posts of different lengths, resting on the 
| stair, as shown in Fig. 7; at the same time, how- 
| ever, it is connected by ropes with blocks at the top 








could be made in fine weather only, and had to be | of the tower, these ropes being used when it is 
stopped in winter. The small size of the stones used | necessary to raise it to a new position. To do this 
was, therefore, a great advantage. The rest of the|four men take each one of the four legs below 


tower is also of granite, but the stone in this| the platform, a fifth, hauling on the tackle, takes 


case was quarried in l’Ile Vierge itself. The total | 
cost, apart from the optical plant, has not exceeded 
300,000 francs, which is very low, considering that | 
the tower was built on an islet difficult of access, | 
to which much of the material used had to be 
transported in boats and discharged under con- | 
















7 Ma— 

















ONG WZ a 


up the weight of the platform. The four men can 
then, by walking up the steps, ‘‘ screw ” the platform 
into its new position. A trap in the middle of the 
platform enables materials to be hoisted up to it 
from below. 

It will be unnecessary to deal at length here on 
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siderable difficulties, and that the work had to be 
stopped during winter. The contractor for the 
masonry was M. Corre, of Brest. 

At the base the masonry is 4.20 metres (13.78 ft.) 
in thickness, and it is 3 metres (9.84 ft.) at the 
commencement of the shaft of the tower proper, 
whilst at the top it is 1 metre (3.28 ft.) thick. 
Portland cement mortar was used throughout, the 
mixture being 450 kilogrammes (992 lb.) of cement 
to 1 cubic metre (1.31 cubic yards) of sand ; but for 
the foundations a still richer mortar was employed, 
600 to 700 kilogrammes of cement being used to each 
cubic metre of sand. The internal wall of the tower 
is lined with brick, an air space being left between 
the brick lining and the masonry, the object being 
to prevent the penetration of damp into the interior 
of the tower, which often causes much trouble. In 
a number of recent French lighthouses an im- 
pervious lining has been fitted, consisting of sheets 
of the opal glass supplied by the famous French | 
factories at St. Gobain, Chauny, and Cirey. 
This glass can be supplied in large sheets, which 
enable a wall to be very rapidly covered ; but it 
is also used in small sheets, which are fixed with 
white-lead. This lining has been used for the Ailly 
lighthouse, near Dieppe, being supplied in small 

ates measuring 20 centimetres by 8 centimetres 
{7.87 in. by 3.15 in.), and the total surface covered 
being 220 square metres (2368 square feet). Simi- 
larly at the Canche lighthouse, near Etaples, 450 
square metres (4844 square feet) of this lining have 














the optical plant, since it is of the type already de- 
scribed in our columns by M. Quinette de Roche- 
mont (vol. Ixxii., page 419). The light is gene- 
rated by a petroleum incandescence lamp, which is 
found to be less costly than electricity, whilst it 
gives most excellent results as to power. The lan- 
tern (Figs. 8, 9, and 10) was shown complete at 
the Paris Exposition of 1900 by its makers, om. 
Barbier and Bénard, of Paris. It comprises two 
twin optical systems, exactly alike. Each is 
arranged to give regular flashes every 5 seconds, 
and is composed of four lens panels, having a 
focal distance of 0.700 metre. The mechanical 
portion of the plant is, of course, arranged so 
as to permit of easy entry to the interior of 
the optical apparatus, even whilst at work, with- 
out requiring the stoppage of the turning mecha- 
nism. The shaft for the latter is guided at its 
“a vad end by a bearing fixed at the top of a 
hollow column. The mercury, on which is floated 
the whole of the weight to be moved, is contained 
in an annular trough, as shown in Fig. 8. The 
centre column, through which passes the shaft 
for rotating the lamps, is threaded externally as 
shown, and a nut turning on these threads, and 
connected by four arms with the mercury trough, 
provides facilities for lowering this trough for 
examination and cleaning. The whole, including 
the pivot bearing for the vertical shaft, is mounted 
on a cast-iron bed-plate resting on the steel girder 


| wards. The two optical systems, it will be seen, 
}are mounted on a single rotating base-plate, and 
‘are fixed so that their lens faces are exactly 
‘parallel. Access is gained to the interior of the 
system by two ladders turning with the base-plate, 
| to which ladders access is afforded by a platform 
| fixed to the columns, as shown in Fig. 8. 

The two optical systems have been specially 
designed by M. Blondel. Dioptric lens of 90 deg, 
amplitude are used, the foci of all the elements 
being included in a sphere of 30 millimetres dia- 
meter. These lenses were made by Messrs, 
Barbier and Bénard, of Paris, and have been very 
carefully finished. The total moving weight is 
9630 kilogrammes (21,231 Ib.), and one turn is 
made in 20 seconds, the motive power being 
a clock driven by a 100-kilogramme (220.5 lb.) 
weight falling at the rate of 8 metres (26.24 ft.) 
per hour. This clock, running free, can be driven 
at the same rate by a weight of 35 kilogrammes 
(77.2 Ib.). The luminous intensity of the light is 
reckoned at 30,000 carcel units, or 300,000 candles 
per panel, so that the double beam from the two 
lamps has an intensity of 60,000 carcel units, the 
range of which in clear weather is about 39 marine 
miles. The cost of the optical work complete has 
been 112,000 francs. The glass for the lenses was 
furnished by the St. Gobain factory. 

In concluding, we may draw attention to the 
great rigidity of the new tower. The factor of 
safety against overturning about the section at the 
foot of the shaft, which is the most unfavourable 
point, is 10.8. The greatest compressive stress on 
the lee side is about 10.8 kilogrammes per square 
centimetre (9.85 tons per square foot), four- 
fifths of which is due to the dead load. The 
moment of inertia at this section is also greater 
than in most other lighthouses, and, the masonry 
being of excellent quality, there is no doubt 
that the tower, in spite of its great height, will 
give every satisfaction to those responsible for 
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floor at the base of the lantern. All the working 





|its design. The first draft design was got out 


under the direction of the late M. Bourdelles, by 


|M. Considére, the engineer-in-chief, who has, 
| moreover, superintended the work during its erec- 
| tion, and by M. 1’Ingénieur-en-chef Ribiére and his 


assistant, M. l’Ingénieur de Joly. 








GRINDING MACHINES AND 
PROCESSES.—No. IV. 


By JoserpH Horner. 


In taking up the detailed study of this subject, 
we propose to follow the course outlined in our last 
article—that is, tocommence with the planer type of 
machines, the various surfacers, and proceed from 
these to the universals and more specialised types, 
and thence to the tool-grinders. This seems the 
most natural course to follow, being a proceeding 
from the simpler to the more complex, notwith- 
standing that, if judged by mere mass, the first 
named are the more imposing. But the surfacers, 
from the point of view of mechanical design do not 
afford so many aspects of interest as do the 
universals and the universal tool-grinders. In the 
history of development those come later than these; 
that is, outside the plain wheels with little or no 
provision for precise work, the great development 
of the very numerous surfacing machines has fol- 
low after that of the various universals. 

Plain surface grinding has developed with great 
rapidity, and deprived the planer, and miller, and 
shaper of much of their work. There are many 
analogies here between the work of milling and that 
of grinding, both being rivals of the single-cutting 
tool machines. The plano-millers and the planing 
grinders have much in common, and both operate 
over large surfaces more rapidly than the single- 
edge tools. In both there is the vibration due to 
the cutting of large areas to be contended with, and 
the springing of the work and of the wheel spindle. 
The remedies in both are light cutting, and stiffen- 
ing of spindles and bearings and supports. ‘ 

e various requirements of the manufacturing 
shops are so numerous that almost every tool-maker 
has a speciality of some type or types of machine; 
and the surfacers, like the milling machines, are 
no exception to this. The German firms especially 
along this line, and we shall illus- 
trate several of their productions. ; 

In one respect, at least, an emery-wheel gr inder 
has an advantage over the miller for broad surfacing 
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work. A milling cutter of the edge type should 
cover the whole width of the surface to be tooled ; 
an emery wheel need not. With increase in the 
length or breadth of cutters, the difficulties of 
making them accurately increase, and so we have 
cases in which the milling cutter is used for rough- 
ing out only, the planer following and finishing 
broad surfaces. Such is not the case with the 
emery wheel, which is always a finishing tool. It 
may be coarse or fine finish, as in other tooling ; 
but the highest degree of accuracy is attainable 
when such isrequired. The truth of the wheel face 
is of less importance than that of the milling cutter, 
because the wheel or the work are traversed in re- 
lation to each other, so bringing constantly fresh 
faces into contact, but an edge milling cutter does 
not traverse. 





The milling cutter shows to best advantage, com- 










































































pared with other tools, when working comparatively 
narrow surfaces, and in profile work, for which it 
is eminently suitable. Profile grinding by emery 
wheels is done but to a comparatively slight extent, 
because of the difficulty of obtaining and preserving 
sectional forms. In tooling large flat surfaces by 
the emery wheel, the chief difficulty lies in pre- 
serving the size of the wheel practically unchanged 
from start to finish, which does not occur in the 
milling cutter. This is attained by selecting a 
wheel of proper grade, wide rather than narrow, 
and taking light cuts at the finish, with a view both 
to avoid wear on the wheel and a rise in tempera- 
ture of the work—the same principle which 
governs all cutting by all tools, while single or 
otherwise: coarse feeds and slow speeds for 
mere roughing ; fine feeds and high speeds for 
finishing. 

And if surfacing grinders do not displace planing 


machines for broad cutting when fine accuracy is 
essential, neither, as a rule, have broad milling 
cutters or slab millers done so. The two drawbacks 
to the attainment of such results are the wear of the 
wheels and the elasticity of their spindles, and, | 


mum, they are not entirely avoidable. 


|a speed and a feed most suitable for every grade of 
wheel on every kind of material, but these must be 
ascertained by the operator, and experience is 
as necessary here as in the work of milling or of any 
other department of the practice of the machine- 


though these can be reduced to a very small mini- | shop. 


Coarse feeds, approaching those possible with the 


The best work of the grinder lies in the produc- | single cutting tools or milling tools, can never 


tion of cylindrical surfaces where contact of wheel 


taken with emery wheels, because the distance 


and work occurs along a line. And, after that, to which the grains of emery that are operating 
narrow surfaces are the most favourable to good re- | stand out from the wheel governs the depth of 
sults. Hence the surfacing machines find their effective cutting. A wheel is efficient only as long 


best utilities in tooling strips of all kinds; compara- 
tively narrow faces, as those of the setting-up strips 
of tool slides, gibs and cottars, slide bars, cross- 
heads (especially when they are of a hard grade, or 
of chilled metal), the guiding faces of axle-boxes, 
&c. Much of this work can be arranged in series | 
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in line, or side by side, in which case slight de- 
parture from truth over the total area is scarcely 
apparent on each individual piece, being much less 
than it would be on a single broad surface. Another 
class of work for which surfacers are excellently 
adapted is that in which strict accuracy is of little 
account, but in which finish is imparted mainly 
for neat appearance. Levers and connecting and 
coupling rods having flat webs come under this head. 
They form a very large proportion of the work of 
most shops, which is done in the absence of grinders 
| by filing and draw filing, or by planing, slotting, 
or shaping, or more recently by milling. But in 
_all this class of articles the grinding machine is a 
| cheaper tool to employ than any other. 
Notwithstanding the difficulties which surround 
the grinding of large areas with accuracy, it is quite 
certain that when firms have had as much ex- 
perience in emery grinding as they have with 
| single-edged tools, the wheels will be understood and 
employed to a vastly greater extent than they are 
at present. The ideas of some men and firms with 
respect to grinding have been affected and distorted 
by the longer experience gained with natural and 
artificial stones. The latter are graded to suit dif- 
ferent kinds of work, but they lack the great range 
of the emery wheels, the particles of sand are not so 
hard and sharp, and theconditions which governtheir 
| operation are not alike. Deep-cutting can be done 
with a stone, but the best results are obtained from 
emery wheels with light cuts. Ignorance has 
been at the bottom of many supposed failures of 
emery wheels, such as running them too slow or 
too fast, cutting too deeply, using a single grade, 
or two only, on all classes of work, running wheels 
at uniform speeds on all materials ; in short, in treat- 
ing the emery grinding machine as no other ma- 
chine tool is ever treated, whether lathe, planer, 
or drill, in which variations are constantly being 
made in speeds, feeds, and tools to suit all classes 
of work and materials. A machine-tool manager 
recently remarked to the writer, ‘‘While you are 
finding the best grade of wheel and the most suit- 
able speed, yeu ean have done the job on a common 
planer or other machine.” One reason for this is 
undoubtedly because surfacing practice is as yet in 
its early stages of growth. The same remark might 
have been made respecting milling machine practice 
not long since, and, in fact, it would be correct to 
say it of far too many shops to-day. 
The emery-wheel maker provides a large number 
of wheels of various grades, but the machinist must 
learn to apply them to their proper uses. There is 











| as its particles retain their keen points ; if the wheel 
is forced too deeply or too rapidly into the work, 
what happens is that the particles do not cut, but 
grind by friction, generating heat, glazing, and 
producing distorted work. To drive a wheel fast, 
and feed coarsely, it must not be hard, but soft 





and free cutting, so that the particles shall be de- 
tached and removed rapidly. The amount of metal 
removed in a given time is therefore dependent on 
other things besides speed and depth of cut. The 
degree of pressure suitable for a grindstone is 
most excessive if applied to an emery wheel, and 
what is apparently lost indepth of cut is more than 
compensated by the higher ‘speed and sharper 
texture of the emery wheel. If coarse cutting is 
done, which can only be attempted with a soft wheel, 
then the speed of revolution must be reduced. So 
that here, as in a lathe or milling machine, no 
uniform rate of revolution is desirable even for 
wheels of the same diameter ; and therefore the ex- 
perience of skilled men is as essential to obtain the 
best results from a high-class emery grinder, 
doing a varied class of work, as from a lathe or 
other machine tool. 

_ Some of these remarks may seem trite in the 
light of the practice of advanced shops, but they 
will bear emphasising, because all shops are not 
yet aware of the conditions which control the prac- 
tice of emery-grinding, while it is not so many 
years ago since these very points were frequently 
and warmly discussed between the advocates of the 
grindstone and the single-tool machines, against the 
innovations of the emery grinder. But the emery 
wheel had no chance with some of the cruder ma- 
chines of early manufacture. As in the case of the 
milling cutter, its ultimate success is as much-due 
to the co-relation of the machines to the work of the 
wheels as to the wheels themselves. 

In taking up the present subject, we by the 
grinders having tee and flat rests, without any 
means of control over the work, except that afforded 
by the unaided hands, and begin our study of pre- 
cision machines ; commencing with the surfacing 
grinders, in which some control is exercised in the 
movement of the work by means of slides, even 
though these are still operated by hand. The place 
of the surfacer at present lies in producing broad 
surfaces within a fair degree of accuracy, suitable 
for a large class of work, but not for the finest, and 
for —— rather narrow surfaces, true enough 
for almost all requirements, followed in the case of 
some work, as machine slides, by scraping. 

Surface grinders are divisible into two classes, if 
regard is had only to the position of the axis of the 
wheel, whether vertical or horizontal. But such a 
division is rather arbitrary, and does not correspond 
with the character of the work done. Wheels with 
either horizontal or vertical axes are made to grind 
on face and on edge, so that we shall take examples 
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of surfacers from both types indiscriminately. 
The results are alike, whether surfacing is done 
with an edge or a face wheel, provided the edge 
wheel or its table has an oscillating movement. 
But frequently one is more convenient than the 
other for certain jobs, just as in milling it 
is often better to set the face to be tooled in 
one position rather than in the other. The 
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just the reverse of the single-edged tools. To force 
a wheel too hard is a sure way to generate heat and 
spoil the work. Many of these machines have two 
wheels on opposite sides of the spindle. Sometimes 
one has a tee rest or an overhead table, or the 
wheels are of different grades. In a few ma- 
chines the outer end of the arbor is supported by 
an overhead arm exactly like the milling machine 
arm of that type, so affording better support to 
the wheel than the design in Fig. 55. In another 
the wheel is mounted at one end of a reciprocating 
ram—in shaping-machine fashion—to impart a re- 
ciprocating motion to it. 

The reciprocating motion is imparted to the Luke 
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relative sizes cf face and wheel, and facilities | 
for holding the work, are governing conditions. 
There is one special advantage which the face 
wheel, set on a horizontal spindle, possesses— | 
namely, that the dust falls down clear of the face 
of the wheel and work, while it lays around the | 
edge wheel, unless, as in some machines, provision | 
is made for drawing it away. 

The grinding done on the surfacing machines is 
mostly dry, while that done on the universals is 
mostly wet. The class of work done on the former 
would not usually suffer from a slight rise in tempe- 
rature, while the smallest rise in much of the 
work on the latter would be fatal to the degree of 
accuracy demanded. Besides this, the work of the 
universals lies chiefly in bars of steel and wrought | 
iron, while the surfacers are mainly used for cast | 
iron and chilled faces. If the work lies chiefly in | 
fibrous material, then a pump is usually fitted. 

One of the simplest little hand surface grinders | 
made (Fig. 54, page 235), is built after one of the) 
drilling machine types, the face wheel being brought | 
down to the face of the work by an overhead lever. | 
As in the drill, the depth of cut is gauged by an ad- | 
justable set-screw in the lever, and the lever and | 
wheel are lifted by a spring. The work is bolted | 
to a table, and traversed under the wheel by a} 
crank handle, rack, and pinion. 

A great deal of useful surfacing work is done 
on the pillar and knee machines (Fig. 55) with 
compound slides fitted on a knee, having a range | 
of vertical adjustment resembling the milling ma- 
chines of this type, the inovements of the slides 
being controlled by hand-wheels or winch handles, 
both for longitudinal traverse, cross-feed, and for 
thickness. in others all movements are by power. 
This type is of especial value in the case of chilled 
castings, forgings with hard scale, and all materials 
which would play havoc with cutting tools. It is 
very useful when allowances for machining are but 
slight, so that cutting tools could not penetrate be- 
neath the skin. A turner or a planer would always 
rather prefer to remove an excess of metal than to 
have a mere film of allowance. But the emery 


| 


wheel works under the most favourable conditions 
when taking the lightest cuts at the highest speeds— 








and Spencer wheels of the pillar and knee type by 
means of a worm and wheel, a diagram of which is 
shown in Fig. 56. The worm encircles the rear | shown in Figs. 58 and 59 in elevation and front 
end of the spindle, and the wormwheel is on a view. The machine has automatic table traverse, 
spindle below. A slotted link coming from this I 
actuates a lever with a forked end that embraces a | hausting the dust from the table, and vertical move- 
collar on the end of the spindle, and so imparts ment to the table. 
the to-and-fro motion to the wheel. It is capable ‘zontal and vertical, to suit shallow and deep work, 
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of adjustment by slots in the lever and worm- 
wheel. 

Another method of reciprocating is to have a 
slotted disc distinct from the machine, whence a 
connecting-rod is attached to the slide (Fig. 57). 
The disc is belt driven, the bearings of disc and 
pulley are bolted down to a base as in the figure, 
or against a wall plate. In some of the plainer 
cup-wheel machines the work-table is carried past 
the face of the cup-wheel by means of a lever ° 
pivoted atone end of the support- which carries 
the sliding table. Adjustment towards the wheel 
between each cut is effected by means of a screw 
actuating the cross-slide in which the work is gripped. 

















A surfacing machine of the pillar and knee type 


y Mayer and Schmidt, of Offenbach-on-Maine, is 


an oscillatory motion to the wheel, a fan for ex- 


The table has two faces, hori- 
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The stand and wheel head are in one. The arm is| direction, is illustrated by the drawings, Figs. 62 Mr. Sutherland’s recent development of Hertz’s 
and 63. It is designed for grinding the ends of theory as to the nature of water ; and in discussing 


clamped in split lugs, and its turned-down end 
affords a bearing to the outer end of the wheel 
spindle. The wheel is driven by the pulley A from 
the overhead drum B, which is sufficiently wide to 
allow for the traverse of the belt to the limits of 
the to-and-fro traverse of the wheel ; the pulley A 


long movement. The to-and-fro motion is pro- 
vided for by the pulley D driven from E, which 


shafts, pipes, rollers, and circular work generally, 





not exceeding about 3 in. in diameter, and leav-| its de 
ing the ends quite square. This example is by effect, no notice is taken of the works of Dr. 


‘the liquefaction of the so-called permanent gases, 
by arrangements dependent on the Thomson-Joule 


| Mayer and Schmidt, and is an improvement on| Hampson, whose apparatus, antedating that of 
‘some other models, by the fitting of an exhaust Professor Linde, has proved exceedingly valuable 
is double-flanged to prevent the belt from slipping |fan A for the withdrawal of the dust from a re- in the hands of Professor Ramsay and Dr. Travers. 
off during the oscillatory movements. Extension | ceptacle below the wheel down through the base B. Engineering is represented in the volume by 
of the spindle bearings at CC permits of the end-|The fan is driven from a pulley C on the end of articles on ‘‘ Dairy Plant” and on ‘‘ Docks.” The 


brew grinding spindle. The wheel is of the face 


type driven by a single pulley. The rest is 








\former is illustrated by illustrations of separators 
_and refrigerators, which are but poor specimens of 
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drives through worm gears and spindle a slotted 
disc F, connecting-rod G, and bell-crank lever H, 
one arm of which slides the belt pulley to and fro. 
The range of this movement can be regulated by 
the slot in the disc, in which the bolt in the end 
of the connecting-rod is set and secured. 

The table drive is through an open and a crossed 
belt in planer fashion. The pulleys are seen at 

e width of the pulleys for the forward 
and backward drive is twice that of the loose or 
middle pulley, so that the amount of belt-shifting 
is only equal to the width of the latter. K isa 
double-flanged pulley having its bearings in a 
bracket L, which has a slot to permit of tighten- 
ing the belt. The table can also be traversed by 
hand with a cranked lever at M. The stops for 
automatic reversal are behind the table at N, and 
actuate the belt-shifter, not shown. There is no 
cross traverse to the table. The vertical adjust- 
ments of the table are effected by the screw O, 
which is rotated by the hand-wheel P and shaft Q, 
actuating the pair of spur gears with an idle wheel 
between, indicated in the front view, Fig. 59, and 
covered in with a box R. 

_ The device for exhausting the emery dust con- 
sists of a tube S coming from the top of the table 
to a box T, and a fan U which draws the dust down 
and conveys it away. The fan makes 2500 revolu- 
tions per minute. 

A vertical surfacing grinder, with a 153-in. 
Wheel, 1} in. thick, and the table of which 
has automatic movements, is illustrated in Figs. 
60 and 61. A stand with broad base carries 
the wheel-head and the knee on which the 
table slides. The work is held in a jaw-chuck A 
rotated by the drum B, which, as it has to travel, 
is belted from the long drum C overhead, the belt 
having a quarter twist. D is the belt pulley on 
the counter for actuating the emery wheel, driving 
to the small pulley E, whence F, on the same shaft 
as E, drives to G on the wheel spindle. 

The table feed is imparted and reversed in the 
following manner. The three-stepped cone pulley 
H on the counter is belted to the cone pulley J 
at the end of the table-feed screw. The rod K 
carties two adjustable stops, which are struck by 
the projection on the edge of the table, and re- 
verses by mechanism enclosed within the box L. 
The cross-feed in for depth is by hand, the upper 
slide, which carries the drum and wheel, being fed 
in by the winch handle M. This machine also is 
by Mayer and Schmidt, of Offenbach-on-Maine. 

A surfacing machine of a special type, which em- 
©8 provision for precision grinding in one 


pivoted at a to permit of a rocking 
traverse motion of the work past the 
face of the wheel. This is effected 
automatically from the belt pulley D, 
which actuates a crank that: rocks the 
lever E. 

One of the Luke and Spencer heavy 
surfacers is illustrated in Figs. 64 to 66. 
It is of the face-wheel type, and is auto- 
matic. The table A is fixed, and the 
wheel head B traverses, as is most suit- 
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able in heavy work. C is the screw for 
traversing the head, driven and reversed 














by the bevel wheels D, actuated by the 





ulleys E in planing machine fashion. 

versal is effected by stops on the rod 
F actuating the belt-shipper through 
a series of levers. End thrust of the 
wheel is taken by the screw G. 

The emery wheel seen in Figs. 64 
to 66 is an invention of the firm, de- 
signed to produce less heating than a 
solid continuous wheel, inasmuch as the 
detached particles escape more readily, 
because there is no risk of the fracture 
of large pieces. It will be seen that 
the wheel is, in regard to its primary 
design, of an enveloping spring ring 
and nut, similar to that illustrated in 

















Fig. 28 of Article II., page 99 ante. But 








instead of the solid emery ring there 

shown, a number of prisms or rods of 

emery are fitted into recesses ina holder. These | 
prisms bear against the sides of the tapered recesses, | 
but do not bed on the bottom, so that the tightening 

of the split-ring by the circular nut around the 

ends of the prisms secures them in their recesses. 

The prisms project at the back to permit of re-ad- 

justment forward as they become worn. 
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The Encyclopedia Britannica, Vol. III. of Sw mt. | 
— Adam and Charles Black ; London: The 
mes, 
Tue third volume of the Supplement to the ‘‘ En- 
cyclopeedia Britannica,” just issued, is,‘perhaps, of 
somewhat less interest to engineers and physicists 
than the first two volumes. Nevertheless, there is 





an interesting article on the ‘‘ Condensation of | 


Gases,” which contains a fair summary of the 
present state of our information as to the constitu- 








tion of liquids. No notice is, however, given of 


the printer’s art, and, being external views, only 
show little as to the construction of the machines. 
The article on ‘‘ Docks,” for which Mr. Whately 
Eliot is responsible, deals mainly with the con- 
struction of dock-walls and gates, practically nothing 
being said regarding the very important subject of 
equipment. This is the more to be regretted in that 
enormous strides have been made during the past 
few years in the matter of handling by machinery 
cargoes of every kind. Another article on an engi- 
neering subject is that on ‘‘ The Dynamo,” by Mr. 
C. C. Hawkins. This is pretty fully illustrated, 
and appears to be rather more complete than any 
of the other engineering articles which: have yet 
appeared in the Supplement. Some of those in 
the old volumes constituted really valuable contri- 
butions to our technical literature ; but this cannot 
be said of any one of those which has yet appeared 
in the Supplement. One good feature of these new 
volumes is the essay by which they are prefaced. 
In the case of the volume under review this essay 
deals with the influence of modern research on the 
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scope of world history, the writer being Dr. 
H. 8S. Williams. One of the most interesting 
points touched on by Dr. Williams is the discovery 
of the key to the Assyrian cuneiform inscription, 
a feat which ranks in importance with Champollion’s 
solution of the hieroglyphics. 





The Sea Coast. By W. H. Wueeter, M. Inst. C.E. 
London, New York, and Bombay : Longmans, Green, 


and Co. 

Ir is a good thing that Mr. Wheeler has brought 
together, in the form of a book, the results of his 
long researches into the engineering of coast work. 
For many years past, his contributions to the Trans- 
actions of various technical societies and other pub- 
lications have attracted attention, and it is con- 
venient to have the results of his investigations 
under one cover, as a concrete whole. Doubtless 
the book will become a standard work of refer- 
ence on a subject on which there is a great diver- 
sity of opinion, especially in this country. The 
question of erosion and littoral drift, especially, 
has formed the subject of contributions Mr. 
Wheeler has made to the Transactions of the 
British Association and the Institution of Civil 
Engineers, his work in this direction being well 
known. He has inspected the greater part of the 
coast of this country, from Northumberland on the 
east to Cumberland on the west, also the shores of 
Holland, Belgium, and France, on the opposite 
side of the North Sea. The exceptional oppor- 
tunities that have been afforded to him (to which 
he makes reference), and his position as a harbour 
engineer, give peculiar weight to his decisions ; and 
even those who may dissent from him on some 
points will allow that his arguments are weighty. 

The declared aim of the book is not to advocate 
any special system of engineering, but to afford 
information as to the varying geological and tidal 
conditions attaching to sea-coasts, and as to the re- 
sult of protective works carried out under different 
degrees of exposure. 

‘he particulars given of the manner in which the 
coast is being worn away and the contour of the 
land altered will surprise those who have not 
studied the subject. For example, on the York- 
shire coast, from Bridlington to Kilnsea, a distance 
of about 40 miles, the cliffs, which consist of 
glacial drift, are wasting at the rate of 2} yards a 
year, equal to about one acre per mile of coast. 
Groynes erected at Withernsea would cost nearly 
3000!. per mile, and their life might be taken at 
thirty years. The value of the land is about 301. 
an acre, and in thirty years the value of the land lost 
would amount to 900/., or less than one-third the 
cost of protecting it. Under these circumstances, 
it would seem that there is not much hope of repel- 
ling the encroachments of the sea unless State aid 
is brought into play. It has been found by re- 
ference to old maps, Mr. Wheeler tells us, that 
this part of the Yorkshire coast has been eroded 
during the last two or three centuries about 
one mile in width, the erosion during the last ten 
years having gone on at a more rapid rate than at 
any previous period. 

As the force of the waves which beat against a 
cliff or sea wall is governed by the depth of the 
water on the beach, the most effective means of 
protection is the maintenance of the beach. It is 
a circumstance, one would think, fairly obvious ; 
but the want of attention to it has led in the past 
to much waste of money and to many abortive 
schemes. Mr. Wheeler points out that as the long 
waves due to a ground swell approach shallow water, 
where the depth is constantly diminishing, and the 
space for their volume is contracted, the momentum 
contained in the moving water sensibly raises the 
height of the wave and increases its velocity. These 





waves are therefore always more powerful, and 


exert a greater percussive effect on a sea-wall or | 
cliff, and the back-wash is more destructive to a | 


beach than ordinary wind waves. 

Experiments made by the late Thomas Stevenson, 
with a marine dynamometer which he constructed | 
for the purpose, showed that with waves 10 ft. | 
high the mean pressure recorded was 1.36 tons per | 
square foot. This is about one-third of that given | 
by the formula ascertained by treating the wave as | 





foot, and with a depth of 10 ft. of water, the pres- | due to the head of water brought against the wall 


sure of the water on the wall, due to the waves | 
striking it at right angles, was from 18 ecwt. to| 
20 cwt. per square foot.. From experiments made 
at Cherbourg it was found that the force of the 
waves in storms varied from about 600 lb. to) 
800 lb. per square foot. 

In the chapter on ‘‘ Littoral Drift,” Mr. Wheeler 
a ap ear a subject which he has made particu- 
larly his own. e regret that limits of space will 
not permit us to give a complete review of this 
interesting and important subject. The author 
shows the manner in which the material travels 
along the coast in obedience to natural law. He! 
lays stress on the fact that the quantity of shingle 
drifting along the beach is by no means inexhaus- 
tible, that the wear and tear of the sea-cliffs does 
little more than supply waste, and that the results 
attained must be due to other and mightier forces 
than those now in existence. The review of the 
subject is carried back to the close of the great Ice 
Age, ‘‘ when the melting of the vast bed of ice and 
snow, estimated to be several hundred feet in thick- 
ness, which then covered this country, must have 
led to immense torrents of water escaping seaward, 
and with them the débris from the rock surface, 
disintegrated by frost and broken up by ice sheets 
and glaciers.” 

In spite of exceptional instances, Mr. Wheeler 
concludes that beach material drifted along the 
shore is entirely derived from the cliffs. ‘‘ The 
all-devouring sea yields practically nothing in the 
shape of beach material to the land.” ‘‘If sand 
and shingle were being continually cast up froin the 
bed of the sea, beaches would be steep and not 
flat, as generally found. Asa matter of fact, how- 
ever, beaches become denuded during on-shore 
gales, and grow during those which blow off shore.’ 

Particulars are given of the rate at which frag- 
ments of rock are moved along a beach. Pieces of 
brick travelled at the rate of about half-a-mile a 
day ; half-bricks were carried 25 to 30 yards in from 
14 to 2 hours, the tide being half-flood. Some en- 
caustic tiles drifted during a gale a distance of one 
mile in two tides. 

The manner in which coast-line is protected by 
sand drift is described, some striking instances 
being given. This is a most interesting part of the 
work, the details of harbour formation and protec- 
tion by sand-spits being remarkable. The ports of 
Memel, Kénigsberg, and Danzig are described. 
Cape Cod, on the Massachusetts coast, is another 
instance. The shifting of sand-dunes is another 





most interesting feature, which Mr. Wheeler treats 
at some length. 


The author’s views on the important question of | 
the direction of travel of littoral drift are well | 
He holds that it is governed by the flood | Die Internationalen Absoluten Masse Insbesondere die 


known. 
tide and the shape of the coast. ‘‘ The direction of 
the regular line of travel is in the same direction as 
the main set of the flood tide. Where a coast line 
is broken up by bays and indents, there is no con- 
tinuous drift of beach material along the shore, 
each bay retaining its own characteristic shingle, 
which is prevented from leaving it when the head- 
lands project out as far as low water and form 
natural groynes.” The author illustrates his views 
by means of diagrams, and brings forward 
many striking examples to be found on the 
coast. He is, therefore, opposed to those who 
hold that the transportation is due to the effect 
of the wind, and _ that tidal action alone 
is not capable of effecting the result produced, a 
position that was generally accepted at the discus- 
sions which took place at the Institution of Civil 
Engineers on the question of the Chesil bank. 
Mr. Wheeler says that, ‘‘although it is admitted 
that wind is one of the principal factors in the 
movement of shingle, the facts hereafter given 
show that tidal action is capable of producing, and 
does effect, the regular and continuous drift of 
shingle that takes place along the coast. The effect 
of waves due to gales is principally destructive, 





age down and dispersing the banks accumulated 
y tidal action in calm weather. The action of 
waves due to gales of wind is intermittent, variable | 
in direction, and irregular.” 

A chapter is devoted to the question of sea-walls. | 


by the upward projection of the waves, and that 
brought into play by the percussive force due to the 
momentum of a large mass of water moving with 
considerable velocity, is discussed, and instances are 
given. The value of the stepped wall is also con- 
sidered. It is a form of construction which the 
author does not appear to favour. 

In treating of the effect of walls on the beach, 
Mr. Wheeler points out that, unless care has been 
taken to protect the beach, the wall becomes the 
agent of its own destruction. Heavy waves are 
thrown against the wall, and the water falling back 
cuts out the beach. As the beach thus becomes 
lowered, the depth of water is increased, and, con- 
sequently, the volume and force of the waves. The 
wall at Hove is an instance in point. In the fol- 
lowing chapter, examples of sea-walls are given : 
those at Hove, Scarborough, Westgate, Clacton- 
on-Sea, Blackpool, and others on the British 
Coast; as well as foreign examples, including 
Scheveningen and the famous wall at Ostend. 
Groynes, the author states, cannot be regarded as a 
protection, but are serviceable in the effect they 
produce. They do not create fresh material, but 
simply stay the littoral drifting action, and so pre- 
vent denudation and assist in accumulation. There 
is, therefore, little or no service to be derived from 
placing them on a coast where there is no material 
to collect, and no wasting cliffs to provide fresh 
supplies — excepting to prevent the formation of 
lows on sandy shores and beaches. Many instances 
of the effect of groynes are given ; their cost is 
discussed, and the effect of their position is treated 
generally. 

The remainder of the book consists of two long 
chapters, in which the coast line of England 


"land the coasts of the north of France, Bel- 


gium, and Holland are described. The English 
coast is divided into three divisions: south, east, 
and west. This part of the work—which we regret 
we cannot notice more fully—will be found ex- 
tremely useful to all who have to deal with coast 
work. There are several maps and plans which 
illustrate the work. The whole matter is treated 
in a manner that makes the work not only interest- 
ing reading, but constitutes it a valuable book of 
reference. 
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the kinetic energy, or the power to move material, | 
would be the product of the weight and the height | 
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CHEMICAL INDUSTRIES AT THE 
DUSSELDORF EXHIBITION. 
(Continued from page 187.) 
BrRIQUETTE MACHINERY. 

Tue briquette mixing and drying machines of 
Petry and Hecking, of Dortmund, which we briefly 
mentioned at the end of our last article, deserve a 
few further words. The machines combine the two 
operations, delivering 1000 tons of stuff ready for 
briquetting in 24 hours. The materials, previously 
heated, are fed into a horizontal revolving drum, 
which communicates at the one end with a fur- 
nace, and discharges the dried mixture at the 
other end. The vapours pass into another drum, 
mounted above the former, in which the material is 
first heated. This machine is especially designed 
for lignite briquette manufacture. The Maschi- 
nenbau Actien-Gesellschaft Tigler,. of Meiderich, 
shows a coal briquette plant in operation which 
delivers 3.5 tons of briquettes per hour, 32 blocks at 
atime, and is joined with one of the drying machines 
just referred to ; the same firm exhibits also brick 
presses of the Tigler-Surmann type, and edge 
runners. Models of lignite presses are also to be 
found at the stands of the Zeitzer Eisengiesserei 
und Maschinenbau Actien-Gesellschaft, Zeitz ; and 
of the Maschinenfabrik Buckau, of that town. The 
Gasmotorenfabrik Deutz, whose 1200 horse-power 
motor for blast-furnace gas has already been de- 
scribed, has put up a lignite producer plant for a 
60 horse-power motor in addition to their other 
fine engines. Of Ribbert and Co., of Hermiihlen, 
we shall have to speak again as manufacturers of 
earthenware goods. There is a Briquette Sale 
Syndicate at Dortmund, which is represented in 
the Exhibition, as is also the Westphalian Coke 
Syndicate of Bochum. The firm of Schiichtermann 
and Kremer, of Dortmund, show a complete coal 

essing, washing, and briquetting plant. Before 
we deal with coal and ore dressing, however, we 
have to make some additions to our notes on 
the safety lamps and benzine filling appliances, and 
also to refer to coal-cutters. 


Mixers’ Lamp Appuiances AND CoaL-CuTrTERs. 
z We stated that Messrs, Friemann and Wolf, of 
Wickau and Dortmund, have devised a handy 


Gelsenkirchen, was earlier in the field with such 
apparatus, and displays them together with drills 
and sprinklers for preventing and extinguish- 
ing fires in collieries. Aluminium is made use of 
by several lamp-makers; for instance, by Korfmann ; 
the light lamps of Friemann and Wolf, for the 
present intended for the staff only, are, however, 
not of aluminium. Griimer and Grimberg, of 
Bochum, have a hundred lamps and four ignition 
devices on view. In their apparatus for filling 
the benzine cans we notice a lever over the 
intermediate benzine glass receptacle. When this 
lever is erect, no benzine can flow out; when 
depressed, an air-escape is opened, and the ben- 
zine flows into the can underneath. Next to the 
discharge pipe is a fine tube, which extends into 
the air valve of the glass receptacle. When the 
benzine rises in this tube, the air valve is automati- 
cally closed. Similar appliances which prevent any 
waste of benzine and avoid danger in filling the 
cans, even if the tap should be left open, are 
shown by Friemann and Wolf, and by the Bochum- 
Lindener Ziindwaarenfabrik C. Koch, who place the 
can on an elastic lever. 

The Fabrik Explosionssicherer Gefasse, of Salz- 
kotten, makes a speciality of vessels for explosive 
vapours like benzine, carbon bisulphide, &c., and 
of pumping and filling apparatus of the kind just 
referred to, constructing them in such a way that 
no explosion should result in cases of fire. Where 
an opening has to be left in the vessel, it is covered 
in safety lamp fashion with wire gauze ; joints and 
fixtures are protected by automatic safety valves. 
The idea is that any vapours escaping should only 
burn outside the gauze. This exhibit is contained 
in the very instructive Group XXI.—Hygiene 
and Welfare —in which models of workmen’s 
dwellings, &c., can be examined. A. Bohres, 
of Dortmund, feeds his miners’ lamps with 
Giilcher accumulators, whose terminals are a ring 
(positive) -and a disc (negative pole); these 
poles fit into the corresponding contacts of a 
charging board, so that no further connections 
have to be made for charging, and no confusion of 
the pole, nor sparking, can arise. The firms of W. 
Seippel (not Geippel, as misprinted in our last 
issue) and E. Krohm & Co., of Gelsenkirchen, also 
display safety lamps and accessories. 

oal-cutters resemble one another too much to 
render any brief distinctive notices advisable. 
As results of tests conducted with some of the 
chief coal-cutters, applied in the Rhenish dis- 
tricts, were described in Gliick Auf, of July 5, 
1902, we would refer our readers to that publi- 
cation. There were two larger machines, the 
Garforth ‘‘ Diamond ” coal-cutter, of this country, 
and the American Ingersoll cutter; further, 
the smaller machines of the Duisburger Mas- 
chinenfabrik, vorm. Bechem and Keetmann; 
Flottmann, of Bochum; Frolich and Kliipfel, of 
Witten ; H. Korfmann, of Witten; and H. 
Schwarz and Co., of Miilheim. The English machine 
is the well-known device, comprising a horizontal 
wheel set with knives on its periphery. It was 
driven pneumatically in the Ruhr Collieries, but 
it is also constructed for electric power. The 
American machine is a percussion tool, also pneu- 
matic. While these machines, especially the 
British one, worked very satisfactorily, the general 
opinion seems to be in favour of the small German 
machines, which can more easily be applied in large 
numbers, when they afford a substantial help. 


CoaL-DrEssING.—SCHUCHTERMANN AND KREMER ; 
Baum ; GERLACH AND Co. ; Marcus. 


The Maschinenfabrik Schiichtermann and Kre- 
mer, of Dortmund, show a model of an electri- 
cally-driven coal separator, washing and briquette- 
making machine, which deals with 600 tons of 
coal in ten hours. The sorting of the coal is very 
thorough, and the coal transport is reduced as 
far as possible. The double-acting Couffinhall 
press can make 120 tons of briquettes in ten hours ; 
we reserve detailed description. The coal-washing 

lant which the firm put up at the Konigsborn Col- 
les deals with 1500 tons in ten hours. Like the 
briquette works supplied for the Engelsburg 
Colliery, it is represented in drawings only. There 
is also a model of an automatic door-locking 
arrangement, system Morsbach, for systems of pit- 
lifts, consisting of brake levers. The firm, which 
employs over 1000 men, also exhibits a mine 
ventilator, system Rateau, and further, in other 
groups, a tandem steam engine with new Collmann 


The coal-dressing plant which the Maschinen- 
fabrik Baum, of Herne, has supplied for the Emscher 
Colliery, near Altenessen, is also reproduced in a 
model. At the Shamrock III. and IV. Collieries, the 
complete models of which have already been 
mentioned, similar machines deal with 220 tons and 
150 tons of coal per hour. The new system differs 
from that so far employed by the constructors. 
The coal used to be sorted and classed in the 
dry, and each size washed afterwards separately, 
which required separate machines and screens. In 
the new type the coal, in lumps up to 3} in., is 
freed from shale and dirt in pneumatic washers ; 
the sorting by sieves then follows. The machine 
has a capacity of 100 tons, with a screening surface of 
12 square metres (130 square feet). The advantages 
claimed are: smaller dimensions of the plant, less 
power consumption, and diminished capital outlay ; 
the pneumatic vessels are placed above the bins. 
The firm of Fritz Baum dates from 1883, and 
employs 600 men. 

The fine coal dehydrating column of Gerlach and 
Co., ironworks, of Dortmund and Diisseldorf, is 
also novel. It consists of a screw conveyor, re- 
volving about its vertical axis within a cylinder of 
iron, whose shell is perforated in the lower portions. 
The wet material is fed in below at the side by a 
horizontal screw conveyor, and taken up the vertical 
screw. The water runs off; the drier particles are 
thrown against the shell, and scraped off again, and 
raised higher until delivered above ; the vapours 
escape at the upper end. A screw dehydrator of 
this type for 10 tons per hour has a height of 
5 metres (16.4 ft.) and a diameter of 1 metre (40 in.), 
the pitch being such that the coal travels 78 metres 
(256 ft.) before it is delivered. 

The ‘‘ Propeller-Rinnen,” or trough conveyors, of 
Hermann ass, of Cologne, also form an in- 
teresting novelty in the general transport of raw 
materials, though specially designed for the trans- 
port of coal and coke. The conveyor, which is 
shown in operation, is said to transport 22 tons of 
coal per hour on a horizontal path, and 15 tons on 
the inclined double circular path chosen for the 
exhibit, at an expenditure of 2.5 horse-power. The 
machine is very simple and compact. The trough 
rests on a frame, consisting of two channel irons, 
which slide on rollers. The power mechanism 
comprises two shafts, whose cranks are arranged in 
such a way that the frame is urged forward and 
then suddenly pulled back at a diminishing rate of 
speed. The result is that while the motor con- 
tinues to turn at a uniform speed in the same 
direction, the charge in the trough, receiving an 
impulse forward, followed by a retrograde impulse, 
will slowly advance all the time. 








Coxr, Coke Ovens, AND CokE By-Propvcts. 


The coke production of the Dortmund district 
exceeded 8,300,000 tons in 1900, of which more 
than three millions were consumed or sold in the 
district itslf. A pyramid of the coke ovens’ pro- 
ducts, a group exhibit of the three collieries of 
Gewerkschaft Konig Ludwig, Gewerkschaft Loth- 
ringen, and Gewerkschaft Friedrich der Grosse, 
consists of a cube of one cubic metre, representing 
a ton of coke, as base, and smaller cubes, repre- 
senting the yield in tar, ammonium sulphate, and 
hydrocarbons. The chief tar products are known 
as pitch, creosote oil, crude naphthalene, anthracene 
oil, and crude anthracene ; the chief hydrocarbons as 
benzol, toluol, xylol, solvent naphtha, and naphtha- 
lene. Of the three collieries just quoted the Fried- 
rich der Grosse employed in 1900 a staff of 2253 
men, and produced 497,730 tons of coal, 101,823 
tons of coke, 1873 tons of tar, 662 tons of ammo- 
nium sulphate, 175 tons of crude benzol ; the Konig 
Ludwig, with 2240 men, produced 562,270 tons of 
coal, 211,520 tons of coke, 3313 tons of tar; 
1393 tons of ammonium sulphate, 646 tons of 
crude benzol, and 383 tons of other hydrocarbons 
—the drawings exhibited indicate that ovens con- 
structed by Theodor von Bauer and by the Otto 
Company are used. The Lothringen Colliery em- 
ploys 1819 men. 


APLERBECKER Hiitte. Kuuwn anp Co. 


The coke-breaker of the Aplerbecker Hiitte, 
Briigmann, Weyland, and Co., of Aplerbeck, who 
also show wire ropes, with automatic brakes and 
oven-fittings, consists of one roll in fixed bearings 
and one in sliding bearings, by the side of one 
another. To each axle is bolted a sleeve with six 
longitudinal grooves, on which collars are fixed, 








*pparatus for testing lamps as to their being air- 
tight. The Armaturen-Manufactur Westfalia, of 


valve gear, and a sulphur dioxide ice machine. 


which are provided with teeth. The collars of the 
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Fics. 1 anp 2. THe Kuun Coat Compressor. Fics. 8 anp 9. Cokr-OveN By-Propvucts Recovery Puant. 


same roll project into one another ; yet they can | The question is not simplified by the fact that com- | crank, and connecting-rod, to a slide-block, which is 
easily be taken apart, and each ring consists of three | pression within the oven, as first resorted to by fitted with the pawl, by means of which the stamp 
portions, so that repairs can conveniently be | Schaumburg, was soon abandoned. rack is raised until the pawl lever strikes the stop, 
effected. The Kuhn coal compressor is shown in Figs. 1' shown ; the stamp then falls. The shaft continu- 
The Brucher Maschinenfabrik Kuhn and Co., of |to 7 on the present and opposite pages. At the ing to revolve, the slide moves down again, unt 

Bruch, have an attractive exhibit in their Kuhn| side of the battery of ovens is a hopper, Figs. 1 the lever is arrested by another stop, which causes 
coal-stamping machine, which is driven by electric | and 2, on to which the coal trucks can be brought to the pawl to engage once more, so that the stamp 
motors. These machines have been adopted by forty | discharge into the coal bins underneath. The coal is raised again. The height of the stamp adjusts 
companies, among which we notice the Friedens- | is distributed on the stamping-box in four or five itself automatically as layer after layer of coal is 
hiitte, in Upper Silesia, which has received ten layers, on which the stamping machine works in | being introduced ; but the height of the stroke 
machines, and the Leasingthorne Colliery, of succession. The bottom of this box is provided and the ea required for stamping remain con- 
Bolckow, Vaughan and Co., of Middlesbrough ; with a toothed rack on its under side, and forms a | stant. The stamp traverses longitudinally with the 
the British agents are the Otto-Hilgenstock Coke ote ; with the aid of the pinion, the peel and the aid of the shaft, the bevel gear, and the double crank- 
Oven Company, Limited, of 109, Victoria-street, block of stamped coal are pushed into the oven; | shaftshown. There are further two ratchet wheels, 
S.W. The idea of compressing the fuel for coking the oven door is then lowered on to the peel. The | with pawls, connecting-rods, rocking levers, strik- 
purposes originated on the Continent, and some of pinion and the,spur-gearing are actuated by an elec- ing lever, and clutch, which move either of —e 
the best coke is still being produced there from | tric motor, which also propels the whole machine | wheels shown in Fig. 5, and with them the shaft 
comparatively poor cecal. Though there is no on its track through the gearing shown. The coke and the whole trolley on its track. 

agreement as to the real cause of the increased coke pusher can be combined with the stamping ma-| At the Hoerde Colliery, coal blocks 33 ft. long, 
yield from compressed fuel, it is admitted that the | chine; but the combined machinery becomes heavy. 6 ft. high, and 15 in. wide are produced ; at the 
coke from the lower portions of the coke ovens is The sides of the stamping-box are strong iron Phoenix Works, at ‘Laar, the width is 19 in. The 


{ 


superior to that from the upper portions. Whether _— open laterally so as to free the finished dimensions correspond, of course, to the internal 


or not this advantage* is due to the weight of the 
superincumbent fuel, and could therefore be secured 
by compressing the fuel before charging the ovens, 


coal-compressing machines have come into favour 


in spite of their high prices, and the coke manufac- 
turers must believe in their various advantages. 








| 
| ther illustrated by the views, Figs. 3, 4, and 5, stamp makes 70 strokes a minute, absorbing about 


* The whole question was recently discussed by the 
Tron and Steel Institute. See ENGINEERING, vol. lxxiii., 


page 618. 


lock, which is not quite so wide as the coke oven ; measurements of the coke ovens. The power 16 
there is hence no caking between the block and the preferably electrical. In Figs. 6 and 7 we see the 
sides of the ovens, and the block can easily be pushed filling hopper, stamping machine, stamper, 42 
out afterwards without damage to the oven. ‘charging apparatus combined. For large oven 

The arrangement of the stamping machine is fur-| plants the whole machinery is doubled. The 


on the opposite page. The stamp, seen in Figs. 3/1 horse-power ; the whole machine requires from 
and 4, is attached to the trolley running on a track, 120 to 50 horse-power. The apparatus illustrated 


| this trolley being propelled by an electric motor. in the diagrams is fitted with a 20 horse-power 
|The motor gearing gives motion through a shaft, | motor, and would suffice for a battery of 60 ovens, 
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with a coking period of 30 or 40 hours. The increase 
in the coke output is about 20 per cent. ; but as 
the coking period is longer with compressed coal, 
and the compressed block smaller than the oven 
space, this increase may be diminished to about 
5 per cent. Some coal must be heavily moistened 
before it will cake sufficiently for coking ea gre : 
the machines need only half that additional bulk 
of water, and the by-product recovery is favourably 
influenced. The machines are under perfect con- 
trol, the reversing gear and automatic adjustment 
operating with remarkable precision. 


Tue Orro-HitGenstock CoKE OVENS. 


The firm of Dr. C. Otto and Co., of Dahlhausen, 
manufacturers of firebricks and coke ovens, has 
erected a coke oven in its pavilion. The 
introduction by this firm of the Otto-Hilgenstock 
ovens has effected remarkable changes in this 
industry. The firm builds two kinds of ovens—- 
ordinary retort coke ovens, of which it has supplied 
7833 ; and by-product coke ovens, of which 7770 
have been put up, making a total of 15,603 ovens, 
some of which have been erected in Wales, many 
more in the United States. The latter ovens have 
superseded the Otto-Hoffmann type. The chief cha- 
racteristic of the modern ovens with bottom firing, 
the application of large Bunsen burners, consuming 
the gas generated in the ovens in vertical flues, and 
the uniform distribution of the heat over the ovens, 
can well be understood when the visitor descends 
the steps in the pavilion after having examined the 
general arrangement of the ten burners on the ground 
floor. We refer our readers to a paper which Mr. 
Thiry, manager of the Otto-Hilgenstock Coke Oven 
Company, Limited, of 109, Victoria-street, West- 
minster, brought before the Iron and Steel Insti- 
tute last May, and which we published on page 661 
of our last volume. The Siemens heat regenerators 
which characterised the Otto-Hoffmann type, but 
which appear to have produced an undesirably 
high temperature and complicated the construction, 
have been entirely dispensed with since 1894. This 
and other improvements have given the new ovens 
their high position as appliances for the recovery 
of the by-products, and we will on this occasion 
confine our remarks to this chemical side of the 
processes, which Mr. Thiry did not dwell upon. 

Figs. 8 and 9, on page 240, show the arrangement 
of a sixty coke-oven and by-products plant ; many 
detailed photographs are displayed in the pavilion. 
The gas-condenser mains, running over the benches 
of ovens, are united to a common gas conduit, in 
which the tar is kept in continuous circulation ; the 
first separation of tar and gases takes place in a tar 
pit. The gases pass through air-coolers, eight in this 
instance, and then through six water-coolers. From 
the latter they are withdrawn by two revolving ex- 
hausters, a third one serving as reserve, and pressed 
over into the tar-separators, which are provided 
with partitions, through which the gases force their 
way upward. Both tar and aqueous ammonia are 
deposited on the partitions. A further separation is 
effected in two vertical columns, consisting of an 
outer perforated shell andan inner tube. The gases 
are forced through 80 nozzles, provided on the cir- 
cumference of the shell, and strike the inner tube 
on which the last particles of tar trickle down. 
The compressed gas has to be sent through water- 
coolers again, and is then ready for the special 
scrubbers in which the benzol is removed on the 
Hirzel plan ; the remaining gas, which may repre- 
sent from 10 to 30 per cent. of the gas originally 
generated, forms a good fuel both for the furnaces 
and for gas engines. When the coke ovens are to 
produce illuminating gas, as is already done toa 
considerable extent in the United States, the gas is, 
from the beginning, divided into rich and poor gas, 
and only the latter is deprived of its benzol, which 
would be too expensive a fuel for furnaces and ovens. 

The water of the scrubbers contains all the am- 
monia which is liberated in the new ammonia 
column still of C. Otte. The one exhibited can 
deal with 6000litres (1320 gallons) of ammonia liquor 
daily ; the apparatus is recommended as very eco- 
nomical as regards their steam consumption, and 
as being easily cleaned. The upright cylindrical 
apparatus contains several compartments, and its 
middle portion is fitted with horizontal partitions, 
»xrovided with traps and bells. The liquor enters 

low in a closed coil, is heated, and ascends to 
the top compartment, from which it streams down 
again through the various traps ; the bell edges are 
indented. The liquor stream is met by steam, 


chemically bound ammonia flows down with the 
water into the middle compartment, where it is 
mixed with milk of lime, steam being forced in 
through fine nozzles. The liberated ammonia has 
to make its way through the bells, finally to — 
above. The ammonia may be liquefied or be 
absorbed by sulphuric acid in the usual fashion. 
The particular coke-oven plant to which these 
remarks apply needs two of these ammonia stills, 
with a third spare still. 

Each oven of the 60 coke-oven plant of the Kénig 
Ludwig Colliery, to which we referred in the intro- 
duction to this section on coke ovens, has the follow- 
ing dimensions: length, 33 ft., width, 20} in. ; height, 
5 ft. 11 in.; the plant yielded, in 1900, 104,840 tons 
of coke, the coal containing from 12 to 14 per cent. 
of moisture. The coke yield was 74.5 per cent. In 
general, 60 ovens should coke 400 tons of coal 
daily ; one-fifth of the total gas production of 
120,000 cubic metres (over four million cubic 
feet), will be available for gas-engines, and 0.75 
cubic metre should develop one horse-power hour. 
The city of Boston, United States, possesses an 
illuminating gas central plant of 400 Otto ovens at 
Everett, where the first rich gas furnishes a gas of 
18.5 candles without any carburetting. 


THe Coke OVENS OF THE BAvER, BREUER, 
AND Brunck Systems. 


The Theodor von Bauer system, adopted by the 
Rheinisch-Westfilische Kokofen-Gesellschaft, of 
Hamm, and introduced at several works, is ex- 

lained at Diisseldorf by photographs and diagrams. 

he firm builds the usual two types of ovens, 
without recovery of by-products (ovens hermetically 
closed) and with recovery. 

The system of Franz Brunck, of Dortmund, is 
illustrated by a model of the plant of 120 ovens at 
the Minister Stein Colliery, near Gelsenkirchen, 
where 250,000 tons of cval, containing from 10 to 
12 per cent. of water, can be coked annually, 
and 2800 tons of ammonia sulphate and up to 
7800 tons of tar are gained. The waste heat is 
utilised in a large boiler plant ; but 550 tons of 
steam remain at disposal daily, and the gas not 
wanted by the works could feed gas-engines of 
over 2000 horse-power. There are also other 
models. The air is strongly preheated in the 
flues, which are provided with grid partitions. 
The Brunck ovens have rather been overshadowed 
of late by the Otto-Hilgenstock ovens ; but Brunck 
deserves great credit for his share in solving the 
difficult problem of technically extracting the 
benzol from the gases by the aid of solvent oils. 
At the Stein Colliery the gases are withdrawn from 
the tar condensers on the ovens, and cooled first in 
air-coolers down to 80 deg. Cent. (176 deg. Fahr.), 
and then in water coolers to 25 deg. Cent. (77 deg. 
Fahr.), with the aid of exhausters, which are really 
large blowing engines, and of which one is always 
in use. The compressed gases have again to pass 
through water-coolers, and are then sent through 
the Brunck scrubbers, which are arranged above 
one another, and in which the gas is brought into 
contact with fine jets of water. The concentrated 
ammonia liquor is pumped into Feldmann stills, 
and the ammonia absorbed by sulphuric acid ; the 
sulphate comes into hydro-extractors. 

The Maschinen und Armaturenfabrik, formerly 
H. Breuer and Co., of Héchst, on the Main, have 
exhibited a model of a coke oven which further 
demonstrates the purification of gas for internal- 
combustion engines by the aid of sawdust, con- 
tained in square wrought-iron boxes, of which 
several rows are arranged above one another in 
series. The previous treatment of the gases, and 
the further recovery method, differ again from 
those already mentioned. Most of the gas is utilised 
in the furnaces. In the ammonia stills the traps 
are arranged crossways, and the partitions are pro- 
vided with longitudinal slots, covered by bells with 
indented edges. ~ 
(To be continued.) 








A NEW JAPANESE DRY DOCK. 
JAPANESE designers, engineers, and labourers 
have just completed a dry dock at the Kawasaki 
Shipbuilding ry Kobe, which in respect of the 
difficulties which have been encountered and over- 
come at several stages of its construction, and in 
respect of the complete success of the completed 
work, would do credit to the best designers, engi- 
neers, and labourers of Great Britain. Undertakings 





which carries the ammonia vapour with it. The 


of this nature are still comparatively new to the ex- 


perience, or inexperience, of Japanese engineers ; 
and as the present one has been finished wholly 
under the direction of native-trained experts, it is 
a noteworthy evidence, not only of the native 
capacity in one of the leading technical professions, 
but also of the high standard and efficiency of the 
training and teaching for this profession which the 
Japanese schools afford. 

e port of Kobe now occupies a place equal to 
Yokohama in the foreign trade of Japan. For some 
time the need of a dry dock has been felt, not only 
locally, but also by the Japanese central Govern- 
ment authorities, who are in nothing more keen for 
the advance and development of Japan than in all 
that relates to the increase of her position and 
prestige on the sea. 

It is a considerable time since dry docks were 
completed at the extreme points of the commercial 
line of the country—that is, at Nagasaki and Yoko- 
hama ; but until the completion, the other day, of 
the dry dock of the Kawasaki Company at Kobe, 
no such facilities were available on the coast of 
what is called Central Japan, the focus of which is 
the great and rapidly-growing manufacturing centre 
of Osaka, for which Kobe is the seaport. The com- 
pletion of the KawasakiCompany’s dock isa matter, 
therefore, as much of national as of local significance 
for Japan; and in a sense, therefore, the triumph ot 
the contractors over extraordinarily adverse con- 
ditions is a success for the country at large. 

The construction of a dry dock at Kobe was in 
contemplation before the Kawasaki Dockyard (origi- 
nally a Government enterprise) was taken over by 
a private company, but nothing was actually done 
until the property was sold to private parties, 
among whom Count Matsukata, ex-Finance Minister 
of the Japanese Government, was the principal, 
and whose son is now president of the Kawasaki 
Company. 

The construction of the dock was begun six years 
ago—viz., in the autumn of 1896. The dock haz 
therefore consumed over 5} years in completion, and 
as the period seems long in comparison to the cost 
—1,600,000 yen (160,0001.)—a description of the 
features of the work of excavation and construction, 
and the remembrance of the fact that labour, both 
skilled and unskilled, is so much cheaper than the 
standard in Great Britain, will show that the enter- 
prise is comparable in magnitude to some of the 
most important of the same kind in Great Britain. 

We give views of the dock on page 248 of the 
present issue, and the following are the chief 
dimensions : 


Shaku.* 
Length... a5 407.6 
Depth over sill te vos 23.9 
Width of entrance at bottom 51.7 
Width of entrance at top ... ee ice OS 
The dock accommodates vessels up to 


5000 tons. Its capacity is equal to 
tons of water. 


* The shaku is almost exactly equal to the English foot. 


, 000 


In no other example of dock construction in 
Japan have the builders met the same difficulties, 
occurring from the nature of the soil, as confronted 
the constructors of the Kawasaki Dock. It is in 
the manner in which these difficulties have been 
overcome that the credit of the designers and engi- 
neers chiefly lies. A brief report written by the 
engineer in charge describes these difficulties, and 
they will —_— to all engineers who have had 
similar work through their hands. 

Boring on the site of the dock gave the following 
results as to strata : 


From high water to 20 ft. ... Sand 
os | ee es C045 Kt... zs Silt 

> 4. tol &. ... .. Silt mixed with 
sand 


51 ft. to 52 ft. .. Broken granite 
mixed with sand 


» 52 ft. to 73 ft. ... Compact sand 


According to information got from Japanese 
artesian well-borers, the lowest stratum of compact 
sand extendsas far down as 90 ft. below high water 
level. Then follows another layer of silt about 
33 ft. in depth, below which there is another layer 
of sand, the thickness of which was ascertained to 
extend downwards to about 168 ft. The lower 
silt stratum was found to be so soft that while 
boring was in progress, a boring rod, dropped acci- 
dentally, sunk 12 ft. by its own weight. e con- 
structors also experienced very great difficulty m 
removing the upper part of the soil for the con- 
struction of the cofferdam owing to the caving in of 
the trench made for puddle. 


” 





The further contents of this report, although 














Aus. 22, 1902.] 


ENGINEERING. 





243 











they refer to the later operations, may be inserted 


here: 

‘‘The rubble in front of the cofferdam (a coffer- 
dam circular in form, 200 ft. in length, was built 
to enclose a considerable sea area, two-thirds of the 
dock being constructed in reclaimed land) very often 
sunk several feet, and on one occasion it sunk 9 ft. 
After the clay puddle filling was finished all round 
the dock, and when the water was pumped out of 
the dock to 12 ft. below high water level, a sinking 
of one section of the cofferdam occurred, while at 
the same time a part of the reclaimed ground was 
forced up considerably above water level. In the 
stratum of sand below 51 ft. from high-water level 
evidence of the presence of water was found, as the 
following shows : 

‘‘ During the sinking of a trial pit near the site 
of the dock, a pile was driven in the bottom of the 
pit, and on its reaching a depth 53 ft. below high- 
water level, water from the stratum of sand 
came up along the pile. This water rose so 
fast that the pit (5 ft. in diameter) was filled 
from 26 ft. below high-water level to within 9 ft. 
of its top edge in 50 minutes, The silt around the 
pile was at the same time washed away, leaving a 
space sufficiently large to allow of a man’s hand being 
thrust in. 

It was the presence of water in the stratum of 
sand at a depth of 51 ft. below high-water level 
which constituted the greatest difficulty in the 
way of the thorough success of the work. The 
engineers had to calculate upon the possibility of 
very serious pressure on the bottom of the dock 
by this water seeking issue upwards. It was found 
that its pressure increased and diminished with the 
rise and fall of the tide. Upon analysis this under- 
ground water was shown to be neither sea-water 
nor fresh, but a mixture of both. It was also 
found that, when free, it had sufficient head to rise 
nearly to high-water level. The contracting engi- 
neer surmised that if this underground water were 
purely fresh water, there might be a hope of lower- 
ing its level, but from the fact that it contained 
some of the constituents of sea-water, it was inferred 
that it had connection in some way with the sea. 
Owing to the great depth of the stratum in which 
this water was found, it was almost impossible to 
exclude it from the neighbourhood of the dock. 

These, then, were the adverse conditions with 
which the constructors had to cope. The difficulties 
which they presented may be appreciated from the 
notes given. They were more or less unexpected, 
and they have increased the cost of the dock to 
proportions which might have frightened many a 
wealthier corporation than the Kawasaki Company. 
Similar conditions have never occurred in the neigh- 
bourhood of any of the other four or five dry docks 
in Japan, or the Government naval docks, the sites 
chosen usually offering easily-worked sandstone and 
similar strata, assuring a reliable foundation at no 
excess of expenditure for excavation and retaining. 

Operations were begun in November of 1896, with 
the construction of a circular cofferdam some 200 ft. 
in length, and, simultaneously, the reclamation of 
part of the area enclosed by the cofferdam and the 
dredging of the actual site of the dock within the 
area were undertaken. The soil dredged from the 
site of the dock was used in filling in and building 
up the sides of the future dock. The construction 
of the cofferdam and the dredging work and re- 
clamation occupied about a year. This work from 
beginning to end was carried out by Japanese work- 
men and labourers under Japanese supervision, a 
remark which in fact applies, as already stated, 
to the construction of the dock from start to finish. 

_The dredging having been completed, the prin- 
cipal problem with which the engineers had to deal 
—viz., the laying of a foundation which could be 
thoroughly trusted in the midst of so loose and 
treacherous a soil-foundation—had tobe undertaken. 
The scheme adopted was that of piling the stratum 
above which the concrete bottom of the dock was 
to be laid. This work, it should be noted, had to be 
carried out under water—a well-grounded fear being 
entertained that the removal of the superincumbent 
weight of the water in the dock area might lead to 
the bursting of the bottom by the water in the low 
stratum of silt previously referred to. The piling 
occupied about twelve months. The number of 
piles used was 10,000. They were driven all over 
the area of the dock, with a space of 24 ft. between 
adjacent piles, through a thick layer of almost im- 
‘pervious silt, encountered when the site was bored. 

he ends are buried several feet in the stratum of 
sand, in which water oceurs. The piles are of Japa- 


nese pine. The first stratum pierced by them is 
one of rubble, 3 ft. in thickness. The piles stand 
free of this stratum 1}t. The bottom was thus 
prepared for a layer of concrete 9 in. in thickness, 
into which the heads of the piling—being free of the 
stratum of rubble—rise 1} ft., securing a consolida- 
tion of the concrete foundation, which received the 
granite facing, with the piling. The depth to which 
the excavations were carried before the piles were 
driven was 43 ft. below high-water level. The piles 
are generally about 18 ft. joo but in some places 
considerably longer. As the stratum in which the 
running water was found occurs at a depth of 51 ft. 
or 52 ft., the piling appears to have been driven some 
8 ft. or 10 ft. into this semi-liquid soil, but this does 
not appear to constitute any element of weakness 
in the general structure of the dock. It may be 
added here, that before the dock was clear of water 
to receive the facing, stone-ballast to the amount 
of 10,000 cubic yards was sunk to the bottom, to act 
as a weight against the water pressure from below. 
This ballast was, of course, gradually removed as 
the facing of the dock was proceeded with. The con- 
struction of the sides of the dock also presents some 
special features. The outermost protection of the 
sides is an embankment 40 ft. in thickness. Be- 
tween this and the concrete of which the facing is 
built there is a layer of 6 ft. of clay puddle. This 
clay puddle was sunk through the water, which was 
retained at a uniform level of 12 ft. below high 
water. The earth protection outside of the clay 
puddle retains its natural slope along the sides. At 
the head of the dock, however, the constructors 
were cramped for room owing to the vicinity of a 
public road, and it was impossible, for this reason, 
to give the earth embankment its natural slope. 
Brick cylinders filled with concrete were laid around 
the head and in that bend of the head where the 
space available is narrowed by the passage of a 
public road. . They number six in all, and they are 
10 ft. in external diameter. Here it may be men- 
tioned that 22 smaller cylinders of brick, filled with 
concrete, were sunk in front of the entrance to the 
dock, a double row being laid immediately across 
the entrance. These cylinders are 12 ft. in external 
diameter. Between the brick cylinders at the en- 
trance there is a deposit of concrete, a very solid 
sea-floor being thus provided around and outside the 
gate of the dock. 

The dock facing is of granite, 2 ft. 6 in. in thick- 
ness along the sides, and in the bottom varying 
from 1 ft. 5 in. to2 ft. 5 in. (excellent granite for 
purposes of this kind is found near Kobe). The 
only structure in connection with the dock in which 
granite has not been used is the culvert connect- 
ing the dock and the pumping-house, which is lined 
with brick. One other special point in the construc- 
tion should be mentioned. Along the sides and at the 
head were laid a series of iron pipes, passing through 
the layer of clay puddle. These were laid to pro- 
vide a means of testing the condition of the strata 
—especially with regard to water pressure—below 
the concrete foundation of the dock. These pipes 
are 6 in. in diameter. 

The caisson is of the box-shaped type, with four 
sluices. The pump is electrically driven, this being 
the first instance of the erection of a motor for this 

urpose in Japan. High-water level is about 7 ft. 
lee the roof of the pumping chamber. The water 
pipe is 30 in. in diameter and the drainage pipe 
8in. The capacity of the pump is nearly 5000 tons 
per hour, and the dock can be pumped dry in about 
four hours. 

It should be added that the construction of the 
dock, so far as can be judged at present, is practically 
perfect. There has been no leakage at any point, 
nor any symptoms that such will occur. 

Three large steamers have been received in the 
dock since it was opened in May, and there has 
been no hitch or difficulty. 








CoaL In GERMANY.—The output of coal in Germany in 
the first half of this year was 50,992,667 tons, as compared 
with 53,005,149 tons in the a period of 1901 ; 
of lignites, 20,115,783 tons, as compa: with 21,237,238 
tons ; of coke, 4,293,757 tons, as compared with 4,759,354 
tons ; and of briquettes, 4,198,860 tons, as compared with 


4,389,645 tons. 





THE Wor.n’s Rartways.—The latest estimate as to the 
length of railway in operation throughout the world 
comes out as follows:—United States, 193,452 miles; 
Europe, 176,174 miles; Asia, 37,469 miles; Africa, 
12,501 miles; Australasia, 14,922 miles ; North America 
(the United States 4 28,245 miles; South 
America, 28,357 miles. e thus arrive at an aggregate 





of 491,120 miles, 


THE LOCKE STEEL CHAIN. 


To feed a band of steel into one side of a machine, 
and to receive at the other side a finished sprocket 
chain, is certainly a wonderful feat in mechanics, and 
one that it would be very difficult to exceed. We are, 
of course, now quite habituated to the performances of 
automatic machines, but even a long acquaintance 
with them cannot altogether prevent a feeling of 
amazement at the sight of a machine quietly plodding 
away converting hoop steel into chain without any 
assistance from an attendant, and apparently capable 
of going on for hours without adjustment. Such a ma- 
chine is, however, in existence. There are many of them 
at work in America, and there is one, if not more, in 
England, and plans are being completed for the establish- 
ment of a factory in this country for the manufacture of 
Locke steel chain. The particular type of chain to 
be made is that which has hitherto been constructed 
in malleable cast iron, and is known as “ detachable” 
—that is, the links can be drawn out of each other 
sideways, and are not put together with pins, after 
the manner of a bicycle chain. A glance at Fig. 1 on 
page 244 will better explain the construction of the 
chain, which, in its cast-iron form, is largely used in 
agricultural machinery, in milling machinery, in ele- 
vators, and in many other apparatus; in fact, it is 
one of the most extensively employed mechanical 
devices. 

Figs. 1 and 2 show links of various forms and of dif- 
ferent designs, while the machine itself is illustrated 
in Fig. 3. There, on the right hand, is seen a coil of 
steel strip, the end disappearing into the machine, 
while on the left is a reel on which the finished chain 
is being wound. The construction of the machine 
cannot be followed, but by reference to Fig. 1 its 
operations can be understood. The steel strip is fed 
forward intermittently, the amount required for a link 
being taken in at each stroke, and submitted to pres- 
sure between dies. When the dies come down on the 
plain strip they compress two longitudinal grooves 
on it on both sides. On the right of Fig. 1 the 
grooves on the lower side are visible, while those 
on the upper side are naturally hidden. At the 
same time a bend or kink is put in the strip to 
form the joint. The strip is then fed forward to the 
next die, and the two grooves are connected by a 
cross groove. The object of these grooves is to allow 
the piece to be punched out without leaving any arris. 
If the punching were done in the unprepared metal, 
there would be a fin or burr, which would have to be 
afterwards removed, probably at greater cost than 
the whole manufacture of the chain. 

At the third punching the metal is broken through 
at the cross groove, and is pushed down at both sides 
of it, while at the fourth punching this operation is 
continued, and the centre part of the strip is nearly 
punched out. At the same time the link is cut off from 
the band and is left separate. There is then a band 
of steel at the right-hand side, a length of chain at 
the left side, and a single uncompleted link between 
the two. The nexi operation is on exceedingly pretty 
one. A punch comes up from below and toe the 
long punched-out tongue round the end of the next 
link to the left, joining the loose link on to the chain 
by a well-fitting but perfectly flexible joint. The 
last link at the left of the figure shows exactly what 
the joint is like. The upwardly-working punch also 
bends up the short tongue at the right-hand end of 
the link to form a round wearing surface analogous 
toa pin. The chain is then complete, and is fed out 
of the machine link by link, to be coiled up. 

Any mechanic will see that such a machine must 
have taken long experiments to bring to perfection, a 
series of five operations having to be conducted, and 
each to do exactly its own share of the work, neither 
more nor less. The dies are wonderfully ingenious, 
and are adjustable for wear. Punching is heavy work, 
and it is scarcely possible to do it so that the rate of 
wear on the dies shall be exactly uniform. Hence it 
must be possible to set up the various parts to keep 
them in unison. This is provided for by keying the 
various parts in rigid blocks, and adjusting them with 

king pieces from time to time. 

Steel that will stand the panels and bending 
required for the manufacture of a link out of strip 
must naturally be soft, while it is desirable that the 
surfaces of a chain should be fairly hard, and the 
metal should have a high elastic limit. The chain is 
therefore hardened and tempered after manufacture. 
As shown in Fig. 4, it is fed through a gas furnace in 
which there is a reducing atmosphere to prevent the 
formation of scale. At the far end the chain enters a 
tank of water, the gas flame being continued around 
the links until they almost enter the liquid in which 
they are hardened. On emerging from the tank the 
chain is again coiled on a reel. The third process 
consists in oil-tempering, as shown in Fig. 5. The 
reel is lowered, cold, into a vat of hot oil, and 
is kept there until it attains a temperature of 
500 deg. Fahr. In this way the hardness is some- 
what reduced, and the elastic limit of the metal is 





raised, At the same time there is insured one 
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THE LOCKE STEEL-CHAIN MAKING MACHINERY. 





Fie. 3. 














Fie. 4. 





Fig. 5. 


thorough good oiling of the chain, and the certainty | 
that it will not be set to work with the joints abso- | 
lutely dry. 

The final process (Fig. 6) is one of testing. The 
chain is laid on a bench and is subjected to a specified 
stress applied by a lever and a sprocket wheel. If | 
there should be any damaged links, they are thus 
broken out, and a slight initial stretch is put on the 
chain to bring it to pitch. 

Already there are hundreds of thousands of feet of 
this chain, of all sizes, working in America, and users 
speak of it enthusiastically. The McCormick Harvest- | 
ing Machine Company employ it almost exclusively, and 
their experience of it in the trying conditions of farm- | 
work has been most satisfactory. As this firm pro- 
duces more harvesters annually than all the implement 
makers in Great Britain combined, no better testimony | 
can be desired. Indeed, once it has been demonstrated 
that the machine turns out uniform well-formed 
links, the superiority of the chain must be ad- 
mitted, for a steel chain has many inherent advan- 
tages over one of cast ron. It is lighter and 
stronger, and is better adapted for rough work. We 
have seen a number of steel and malleable cast-iron 
chains, of corresponding sizes, tested to destruction, and 
in each case the steel was the superior of the two. It 
is not, however, so much in relation to steady strains, 
like those of the testing machine, that the strength 
of a chain matters. It is the jerks and jars that break 
chains in actual work, and it is just these that the 
steel chain can bear with impunity. The Locke chain is | 
being introduced into this country by the Locke Steel 
Chain Company, of 18, Bishopsgate-street Within. 











Traian Emicration.—The number of persons who emi- 
grated from Italy last year was 533,245, Of these, 121,129 | 
































Fic. 2. 


went to the United States, 82,159 to Brazil, 69,328 to | emigration, that a good deal of it is of a temporary cha- 
Austria and Hungary, 59,881 to Argentina, 59,162 to | racter, many of those emigrating to Austria, France, Ger- 
France, 46,931 to Germany, and 45,785 to Switzerland. | many, and Switzerland, returning to their native country 
It will be observed, as a curious feature of this Italian | jater on. 
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DOUBLE-ACTING HIGH-SPEED MINE PUMP AT THE DUSSELDORF EXHIBITION. 
BUILT BY THE MASCHINENBAU ACTIEN-GESELLSCHAFT, FORMERLY GEBRIDER KLEIN, OF DAHLBRUCH. 























Fig. 1. 
































Fig.3. 



































Fig.2. 






















































































8p - 
ee oc Sb oa Sah. 
‘ "fal re : 
tT a i vr oe 
ap — ! 
k-7%5 + ¢ =! 
rr ts 
if i oo 
: Me 
_ - ° 4 ' 
: | +H ie = 2 ++ 
ES} : : ; 
2 
~y -} x3 1 
3 | \S J) H 
in" See ren aaerheee h—- 330 ad 
! 
——s, h 
(7406) bk 875 | \ 
Se ene a | \ } 
t pS ee er OT mee J Na, 


THE pump illustrated by Figs. 1 to 4 above is on 
the Hoerbiger- Rogler system, built by the Mas- 
chinenbau_Actien - Gesellschaft, formerly Gebriider 
Klein, of Dahlbruch, and forms part of their exhibit 
in the Machinery Hall at Diisseldorf. 


-155 m. (6.10 in.) 
-250 ,, (9.84 ,, ) 


When running at 200 revolutions per minute the 
pump is capable of lifting about 1.5 cubic metre (330 
gallons) against a head of 500 metres (1640 ft.) vertical. 
_Pumps of this type are built of various sizes, for 
lifting from 220 to 3520 gallons per minute against a 
head of from 50 metres (164 ft.) to 600 metres (1970 ft. ). 
They are generally driven by an electric motor, keyed 
direct on the shaft between the pump and the outside 

aring, and are designed to run at a high speed ; 
they work under the most advantageous conditions 
when the height of suction does not exceed 8 metres 
(26 ft. 3 in.). “ Both barrels are fitted with two suction 
* ea placed opposite each other, 

1roug’ 
the suction 


Diameter of plunger 
Stroke ei a 


vessel are fitted with gauge-glasses. In order to start 
| without a resistance with a full delivery pipe, return 
| valves are fitted to the pump, which reduce the de- 
| livery, when necessary, without altering the stroke. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 13. 

THE extraordinary demand for iron and steel of all 
kinds is still occasioning much apprehension among 
both buyers and consumers of material. Every mill in 
the country is driven to limit of capacity. Steel mills 
are still urged to accept deliveries within two and 
|three months. Nearly all mills are sold upwards for 
the first and second quarters of 1903. All outside con- 
ditions point to an increase indemand. The funda- 
mental fact is the enormous harvests that are coming 
in. The oe of railroad companies everywhere is to 
/enter upon enlargements and improvements on a scale 
|of considerable magnitude, which means a heavy de- 





and easy of access | mand for steel rails, bridge material, cars, engines, and | 
h manholes on the outer suction valve casing ; | railway equipment of all kinds. The past week has /| sales, Steel billets and steel bars have shown a slight 
valves work horizontally. The vertical | been outwardly a quiet one, but commotions are appa- | weakening tendency under heavy foreign offerings, 


'15 plants, with a ca 


requirements is far in excess of supply, and premiums 
are the rule rather than the exception. The pig iron 
that is being imported is causing some trouble, as its 
nature is not sutticiently understood to fix to advantage. 
A t demand in structural steel is now very close 


‘at hand.- All large consumers are making out specifi- 
| cations for large quantities, which will be contracted 


for during September. Of the 28 plants of the 
American Tin-Plate Company, operating 274 mills, 
ity of 129 mills, have been 
closed indefinitely. This is in consequence of the 
refusal of the workers to accept a reduction in wages, 
in order to secure a contract for 1,500,000 boxes for 
export. 

Good brands of American foundry are not to be 
had. August deliveries for spot iron sell at 24 dols. ; 
Middlesbrough iron is selling at 20 dols. at ship in 
500-ton to 1000-ton lots. There are no probabilities 
of any easier conditions in the iron apd steel industry 
for some weeks to come. The present conditions offer 
foreigners an excellent opportunity for making large 


apie valve—one for each barrel—is fitted above rent which may result in a general advance in the | but this is regarded as only temporary. Buyers in 
the suction valves, as shown in Fig. 4. The latter are 
ordinary two-beat annular valves 
are four-beat. 

axle bearing on 
for lubrication. 


the delivery valves 


the pom. showing the means adopted 
The suction chamber and one air 





rices of leading products. Most of the larger Southern | 


last-furnaces have withdrawn from the market, hav- 


sent time. 


|No. 2 Northern, 21.50 dols. The demand for spot 





consequence are holding off in anticipation of lower 
prices. Structural steel is wanted urgently for prompt 


Fig. 3 is a vertical section through the | ing sold all that they can be induced to sell at the pre- delivery, but later deliveries can be had on manu- 
Southern iron is now quoted at 17.50 dols. ; | 


Rumours are rife of a consoli- 


The 


facturers’ terms. 
dation of manufacturers of lead products, 
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latest report is that a new company is about to be 
formed with a capital of 60,000,000 dols. to 100,000,000 
dols., in which the National Lead po gags bi and the 
Union Lead and Oil Company will be the leading 
factors. It is also said that there will be a combi- 
nation of the Guggenheim Exploration Company, 
American Smelting and Refining Company, and some 
others, whose cet oes aggregate 250,000 tons of pig 
lead per year. The Guggenheim Exploration Com- 
pany, which is at present capitalised at 6,500,000 dols., 
will probably be increased to something like 25,000,000 
dols. This company is working in harmony with the 
American Smelting and Refining Company. Another 
trust is also to be effected, with a capitalisation 
somewhere from 50,000,000 dols. to 75,000,000 dols. 
Some difficulties stand in the way of the immediate 
consummation of this purpose ; but the leading zinc 
interests are in conference this week, and urgent 
efforts will be made to bring about a perfect under- 
standing. The shipbuilding combination has been 
virtually agreed upon, in which the capitalisation will 
be increased to 45,000,000 dols. made up of 20,000,000 
dols. preferred and 25,000,000 dols. common stock. 
There are no changes in the anthracite strike situa- 
tion. The miners are holding their own; no coal is 
being mined, and the bituminous supply is increasing 
day day. Instock circles there is renewed strength 
and activity. Monetary conditions are easy ; railway 
earnings and traffic business are excellent. Large 
railroad stock issues are being marketed, among them 
31,000,000 dols. bonds are to be issued by the Union 
Pacific. All underlying conditions are sufficiently 
favourable for the financing of all well - considered 
schemes. New corporations, involving large amounts 
of capital, are springing up as usual, and the tendency 
to combination and consolidation is as marked now as 
it has been at any time this year. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Hlasgow Pig-Iron Market.—Only a small business was 
done last Thursday forenoon, but the tone was steady. 
The turnover amounted to about 5000 tons. Scotch was 
unchanged in price; Cleveland rose 1d. per ton; and 
hematite iron declined 1d. Business was quiet in the 
afternoon, and the tone was easier. The sales amounted 
to 3500 tons, and both Scotch and hematite iron fell 
4d. per ton, and Cleveland was 1d. per ton up. The 
settlement prices were: Scotch, 56s. 3d.; Cleveland, 
51s. 74d. ; Cumberland hematite iron, 60s. 14d. per ton. 
The dealing in the market on Friday forenoon was favour- 
able to holders of warrants, the final prices paid being 
higher on balance, and the top figures of the week. 
Cleveland moved up to 52s. 1d. a month, representing an 
advance of fully 2d. per ton. It was stated that arrange- 
ments had been e for shipping a very large quantity 
of Cleveland iron to the United States this month. 
About 15,000 tons changed hands. In the afternoon 
there was no business done for cash, but the quotations 
were firmer. Scotch was 3d. per ton higher sellers, 
and Cleveland 4d., hematite iron being unaltered. 
Three thousand tons of Cleveland were dealt in at 
His. 04d., 500 tons at 50s. 1d., and 1000 tons at 5is. 6d. 
three months ; and the settlement prices were: 56s. 14d., 
Sls. 9d., and 60s. per ton. The market was 
strong on Monday forenoon in sympathy with the 
renewed strength of American advices, but only a 
small amount of business was transacted, about 
tons changing hands. Scotch advanced 14d. per ton, 
and Cleveland 2d. per ton, but hematite iron was 
not quoted. In the afternoon about 5000 tons changed 
hands, and Cleveland advanced other 14d. per ton. 
Business was comparatively active on Tuesday fore- 
noon, and the tone was firm, though from the best 
points there was a moderate reaction. Cleveland and 
Scotch, however, both closed 24d. per ton up on the day. 
At the forenoon meeting Cleveland was dealt in at 
5ls. 104d. per ton and 52s. 14d. three months ; and in the 
afternoon at 51s. 10$d. The settlement prices were: 
56s. 9d., 52s. 44d., and 60s. 14d. per ton. Business was 
active this forenoon, and the tone strong. About 
15,000 tons changed hands, and Scotch rose 9d. on 
the day, Cleveland 8d., and hematite iron 9d. 
ton. A big order for steel was rumoured. The fol- 
lowing are the makers’ quotations for No. 1 iron: 
Clyde, 66s. 6d. per ton; Gartsherrie and Calder, 67s.; 
even wd -_ vate al 70s. ; raemeatce 8 —all the 
oregoing ship at Glasgow ; Glengarnock (shi at 
Ardrossan), 68s. 6d.; Shotts (shi mee og Leith), ed 
Carron ees at Grangemouth), 68s. 6d. per ton. The 
shipments from Glasgow last week were as follow: The 
United States, 5965 tons; Canada, 350 tons; South 
America, 105 tons ; Australia, 480 tons ; France, 180 tons ; 
Italy, 670 tons; Germany, 264 tons; Russia, 200 tons; 
smaller quantities to other countries; 2917 tons coastwise ; 
and a total of 11,331 tons, Business during the past week 
was of a quiet nature, and though the fluctuations have 
been fairly numerous, they have represented comparatively 
little actual trading. Ranbode are rife with rd 
to the American demand, there being a feeling that fresh 
buying will arise in the immediate future. It is reported 
here that America has actually taken from Germany at 
the rate of 25 per cent. in addition to what she has taken 
from us. Such an enormous consumption in America 
quite justifies the glowing reports mentioned in her trade 
journals, and, as her production of raw material seems 
to have meanwhile reached its maximum, it may well 





prove true that Europe will continue for some time hence 
to find its best market over there. Home trade reports | 


do not improve in volume of business, although prices 
are necessarily maintained by the dearness of raw 
material. Continental reports are as dullas ever. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 42,882 tons yesterday afternoon, 
as compared with 44,032 tons yesterday week, thus show- 
ing a reduction for the week amounting to 1150 tons. 


Finished Iron and Steel.—The Scotch makers of malle- 
able iron have issued a new list of quotations showing an 
advance of 5s. per ton, and the advance recently men- 
tioned in the case of steel and iron sheets is decidedly 
confirmed. These advances are not enforced as the result 
of pressure of work, but are due to the dearness of raw 
material. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported last week amounted to 2333 tons, which 
brought the total shipment for the year up to 97,496 tons, 
being an increase compared with the corresponding 

rtion of last year of 7993 tons. The shipments from 
Feith last week amounted to 415 tons. 


Glasgow Gas.—The make of gas for the year ending on 
May 31 amounted to 6,364,067,800 cubic feet, and it has 
been resolved to recommend the Corporation to reduce 
the price to 2s, 4d. per 1000 ft., a reduction of 2d., but 
still not so low a price as a few yearsago. A reduction 
of other 4d. per 1000 ft. to users of gas engines will 
doubtless be welcomed by the 2000, more or less, of 
owners of those motors. There are 209,757 meters: in use 
in the Glasgow supply area. The gross revenue for the 
past year was 881,307/. 13s. 6d., and the gross expenditure 
was 755,4911. 0s. 4d. 

Motherwell and Clyde Pollution : Scheme Recommended 
for the Steel Town.—Last Friday, in the Sheriff Court 
at Hamilton, the report of Mr. Carter, C.E., Edinburgh, 
was submitted, in the remit made to him in the lon 
protracted litigation between the Lanark County Counci 
and the burgh of Motherwell for the prevention of the 
pollution of water-courses leading to the Clyde by the 
sewage of the burgh. The report is most elaborate, and in 
the scheme proposed by the reporter the cost is estimated 
at 34,0007. he Court received the report, and ordered 
objections to be lodged, if so advised, on or before the 
first Court in the ensuing session. Mr. Carter says that 
the sites which he has selected are, in his opinion, the 
best and most suitable for dealing with the sewage, and 
that the whole works described by him are necessary for 
the purpose. He had not included in the estimate any 
allowance for legal expenses, should there be difficulty in 

uiring the necessary ground, and if it is necessary to 
hold any local inquiries with a view to getting powers to 
acquire the land. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, er. 
Election of Master Cutler.—At a meeting of the Cutler’s 
Company, held on Tuesday, Mr. Albert John Hobson was 
unanimously elected Master Cutler. The incoming 
Master Cutler is the second son of the late Alderman 
John Hobson, scissors manufacturer, of Arundle-street, 
Sheffield, and on coming of age was given full control of 
the business, his father retiring. In 1890 the concern was 
sold to Joseph Rodgers and Sons, Mr. Hobson becoming 
a director. Three years later he gave up this position, 
and with his brother, Mr. Wilfred Hobson, purch 
the Suffolk Works of Thomas Turner and Co. Later the 
brothers became the owners of Wingfield, Rowbotham, 
and Co.’s business, which they transferred to Suffolk 
Works. Besides his own concerns Mr. Hobson is a 
director of William Jessop and Sons and of J. E. H. 
Andrews and Co., makers of the Stockport gas engine. 


Local Companies.—The Sheffield United Gas Light 
Company report that the shareholders would remember 
that, owing to the very high price paid for coal, the com- 
pany’s profit for the half-year to June 30, 1901, fell 
short of the amount required to pay the dividend by 
15,6397. 0s. 8d., which sum had to be taken from the 
balances previously carried forward. The directors now 
submit a much more satisfactory report. The working 
for the past six months has resul in a surplus ed 
providing for the dividend) of 1727/. 8s. 7d., although the 
price of gas has been 2d. per 1000 cubic feet less than in 
the corresponding period, and gas used by gas engines has 
been supplied at 1s. 8d. per 1000.—The directors of the 
Brightside Foundry and Engineering Company state 


T | that the year’s working, after fully providing for 


depreciation and all charges, resulted in a_ profit 
of 4238/. 5s. 9d. They recommend the payment of a 
dividend on the ordinary shares equal to 5 per cent., 
and that 372/. be carried forward.—The _half-yearly 
meeting of the Yorkshire Dales Railway Company was 
held on Tuesday, when the chairman (Mr. W. Morrison) 
said up to the end of June the expenditure had been 
66,000/., and for thé past half-year 12,000/. The original 
estimate of construction had n greatly exceeded, but 
peer were very favourable. Since the opening on 
uly 29, 3000 — had been carried, and greatly 
increased freight traffic was anticipated. Six pounds ten 
shillings per mile per week was uired to meet the 
interest on the present preference charges and on the 
12,000/. the directors were asking for authority to borrow 
that day. The line would easily earn more than that. 
The accounts and report were adopted, and authority to 
raise the additional share capital was granted. 
Iron and Steel.—In the heavy industries of Sheffield 
rospects are more encouraging. In the East end the 
armour-plate shops are going at full pressure, and 
during the week the Admiralty have accepted additional 
contracts for the cruisers comprised in the Government’s 
Rr mme. In iron and steel no move is recorded. 
akers do not show any inclination to book far ahead at 





present rates, and consumers also are restricting business 
to the needs of the present. Prices are firm, but the 
anticipated rise has not yet been made. The following 
uotations are in force for material delivered in Sheffield: 
est Coast hematites, 68s. 6d. to 69s. 6d. t pd ton ; East 
Coast ditto, 63s. to 64s.; Lincolnshire No. 3 foundry, 50s. 
to 51s.; forge ditto, 49s. 6d. to 50s.; Derbyshire No. 3 
foundry, 52s. to 53s.; forge ditto, 49s. to 49s. 6d.; bars, 
6. 15s. to 77.; sheets, 8/. 12s. 6d. to 87. 17s. 6d. 


South Yorkshire Coal Trade.—Coal owners throughout 
this district are experiencing a brisk demand, and prices 
are generally firm. A heavy tonnage is being exported 
vid Hull, and the railway companies are also freely 
drawing supplies of hards, but little improvement can be 
recorded in the demand for manufacturing coal. Prices 
of hards for shipment rule from 9s. to 9s. 6d. per ton, 
the latter figure also being the general quotation in the 
open market. There is still an exceptionally brisk busi- 
ness doing in house coal, more particularly on London 
account, and prices are stiff. Best Silkstone makes from 
12s, 6d. to 13s. per ton, and best Barnsley thick seam 
lls. 6d. to 12s. 6d. per ton. Gas coal has perceptibly 
stiffened in value, and there is every regener that 
weet prices will be realised on contracts not already 
placed. 








Our Coat AsproaD.—The exports of coal from the 
United Kingdom in July—the expression ‘‘ coal” com- 
prising also coke, cinders, and patent fuel—were 4,132,743 
tons, as compared with 4,107,422 tons in July, 1901, and 
3,981,021 tons in July, 1900. Coal properly so called 
figured in last month’s shipments for 3,966,277 tons. The 
— shipments of last month compared as follows 








with those made in July, 1901, and July, 1900: 
| | 
Country. | July, 1902. | July, 1901. | July, 1900. 
| tons tons | tons 
Germany os ..| 575,961 594,791 536,051 
France *. 6 ..| 611,111 606,715 705,645 
Italy .. | 643,059 592,271 434,802 


The aggregate shipments of coal, coke, cinders, and 
patent fuel from the United Kingdom in the seven 
months ending July 31 of this year were 24, 998,716 tons, as 
compared with 25,077,619 tons in the corresponding period 
of 1901, and 26,044,227 tons in the corresponding period 
of 1900. Coal properly so called figured in the shipments 
to July 31 of this year for 24,015,675 tons. 

Our Rams AproaD.—The export of rails from the 
United Kingdom in July showed a considerable expan- 
sion, having amounted for the month to 54,301 tons, as 
— with 37,737 tons in July, 1901, and 24,529 tons 
in July, 1900. The deliveries made to the principal 
groups of Colonies figured in these totals for the following 
amounts: 





Colonial Group. July, 1902. | July, 1901. July, 1900. 





| tons tons tons 
British South Africa Pes 5,923 1,613 1,133 


British India is aa 12,013 8,660 6,577 
Australasia .. $s Ns 3,459 10,896 8,858 
Canada sk ps col SLD 9,158 96 


t 


The growth of the Colonial demand accounts very largely 
for the substantial increase observable in last month's 
exports. The shipments of British rails also increased 
last month to Russia, Egypt, China, Japan, the United 
States, and Mexico; but they decreased to Sweden and 
Norway, Chili, Brazil, and the Argentine Republic. The 
exports of rails from the United Kingdom expanded in 
the first seven months of this year to 330,860 tons, as 
compared with 264,045 tons in the corresponding period 
of 1901, and 213,515 tons in the corresponding period of 
1900. The following were the principal exports in the 
three periods : 














Country. 1902. 1901. 1900. 

tons tons tons 

Sweden and Norway ..| 24,876 34,848 | 22,700 
Egypt.. i «e om 11,366 14 13,994 
Japan .. sis ne Be 12,911 4,434 10,211 
Mexico 5% i: os 28,201 3,603 12,543 
Brazil .. = is S39 15,524 6,357 6,797 
Argentina ne ne es 44,873 43,865 23,021 
British South Africa ..| 23,741 28,176 | 20,118 
British India. . es .-| 116,677 94,700 53,181 
Australasia .. Be .-| 87,848 43,479 =| = 33,557 
Canada Ge ay -.| 80,302- 22,686 | 7,325 





It will be observed that the Mexican, Brazilian, and 
Argentine demand has expanded in a very satisfactory 
feckion during the last two years. The exports to British 
India have more than doubled, while the consumption 
of British rails in Canada would appear to be advancing 
by leaps and bounds. Our rail deliveries to Brit 
South Africa and Australasia leave, perhaps, something 
to be desired ; but it appears probable that more business 
will now be done with South Africa. It is not a little re- 
markable that we should have sent 9738 tons of rails to the 
United States to July 31 this year, as compared with 20 
tonsand 44 tons in the corresponding periods of 1901 and 
1900 respectively ; as although at one time we exporter 
500,000 tons of rails annually to the United States, = 
veries to that quarter have practically ceased altogether 0 
late years. e value of the rails exported from m4 
United 4p = in July was 288, 233/., as compared wit 
214,717. in July, 1901, and 188,965/. in July, 1900 ; and in 
the seven months ending July 31 this year, 1,831,040/., a 
compared with 1,631,2602. in the corresponding period 0 
1901, and 1,257,407/. in the corresponding period of 1900, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The weekly market yester- 
day was very meagrely attended, which fact was attribut- 
able to the occasion being Stockton Races, which event 
annually interferes with business to a certain extent. 
There was, however, a cheerful tone, although the amount 
of business transacted was by no means large. The price 
named for early f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron was 52s., and sellers were not at all dis to 
take anything below that. No. 4 foundry reached 50s. 9d. 
and grey forge 49s. 3d. Hematite pig iron was in a very 
unfavourable condition, and prospects as yet are not 
encouraging. The cost of production increases, but no 
advance in prices could be secured. The price for early 
f.o.b. delivery of mixed numbers was 57s., but there was 
little, if any, business transacted. Rubio ore was firm at 
16s. ex-ship Tees. To-day there was little doing, the 
price of the ruling quality was nominally 52s. 3d. 


Manufactured Iron and Steel.—The outlook in the manu- 
factured iron and steel trades is by no means encourag- 
ing, the only parts of the trade that are at all busy being 
the shops turning out railway material. The market 
prices are : Steel em 8 51. 15s.; steel ship-angles, 
bi. 12s. 6d.; iron ship-plates and angles, 6/. 2s. > an 
common iron bars, 6/. 5s.—all less the customary 25 per 
cent. discount. Heavy sections of steel rails were 5/. 10s.; 
steel railway sleepers, 6/. 103. ; and cast-iron railway 
chairs, 3/. 12s. 6d.—all net at works. 


Coal and Coke.—Quietness reigns in the coal and coke 
trades, the holidays materially affecting them, as many of 
the principal iron and steel works are practically idle, and 
are likely to remain so for the week. Ordinary unscreened 
was 9s. 3d. to 9s. 6d. here, whilst the prices of other 
classes of coal remained unaltered. Coke was stronger, 
some sellers asking 3d. per ton more than was asked a 
week or twoago. p Fae Ay blast-furnace coke was 15s. 6d. 
delivered here, and coke for export was 17s. 6d. to 18s. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Inquiries for both large and small steam coal 
have been fairly numerous ; but sellers having full order- 
books, the actual sales effected have been few and of no 
great importance. The best steam coal has been making 
15s. 6d. to 16s. per ton, while secondary qualities have 
brought 14s. 6d. to 15s. per ton. House coal has shown 
little change ; No. 3 Rhondda ~— has brought 14s. to 
14s. 3d. per ton. Foundry coke has been quoted at 19s. 
to 22s. per ton, and furnace ditto at 17s. 6d. per ton. As 
regards iron ore, rubio has been making 14s. per ton ; 
Tafna, 15s. per ton ; and Almeria, 14s. 3d. per ton. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors recommend a dividend for the 
year ending June 30 at the rate of 74 per cent. per 
annum, adding 10,0007. to the reserve fund, and carrying 
forward 10,4737. The reserve fund now amounts to 
101,435. The company now repairs and maintains 22,067 
wagons, including those belonging to it. A further out- 
lay of 22,7407. was made in 1901-2 for land, buildings, and 
machinery, which stood in the books, at the close of June 
(after writing off 5185/. for depreciation) at 189,783/. The 
wagons let on simple hire stood in the books at the same 
date (after allowing 1588/. for depreciation) at 96,922/.; 
and the rolling stock let on deferred purchase at 293, 4787. 
The company owns 50,000/. 2? per cent. Consols. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Neath, 
Port Talbot, Swansea, and Llanelly—in July were: 
Foreign, 1,708,212 tons ; coastwise, 410,008 tons; or 
altogether 2,118,220 tons. The exports of iron and steel 
from the six ports during the month were 3853 tons ; of 
coke, 7063 tons; and of patent fuel, 109,211 tons. The 
exports of coal from the six ports during the seven 
months ending with July 31 of this year were: Cardiff, 
9,718,284 tons; Newport, 2,074,825 tons; Swansea, 
1,174,654 tons ; Port Talbot, 302,845 tons ; Neath, 169,752 
tons; and Llanelly, 155,426 tons; making an aggregate 
of 13,595,786 tons. The exports of iron and steel were: 
Cardiff, 12,326 tons; Newport, 12,802 tons; Swansea, 
6937 tons ; and Port Talbot, Neath, and Llanelly, nid ; 
making an te of 32,065 tons. The exports of 
coke were—Cardiff, 29,695 tons; Newport, 8638 tons ; 
Swansea, 7041 tons; Port Talbot, 9557 tons; and Neath 
and Llanelly, ni/; making an aggregate of 54,931 tons. 
The exports of patent fuel were: Cardiff, 244,812 tons ; 
Newport, 41,173 tons; Swa' 294,276 tons; Port 
Talbot, 433,518 tons; and Neath and Lianelly, nil; 
making an aggregate of 1,013,779 tons. 


An Italian Coal Contract.—The Italian Government 
has ye jy a tender of Messrs, Pyman, Watson, and 
Co., Cardiff, for the supply of 100,000 tons of best colliery 
Screened steam coal for the use of the Italian fleet. The 
price obtained by the contractors is stated to be 20s. 14d. 
per ton, all charges included, and a clause in the contract 
stipulates that when discharged the percentage of small 
shall not exceed 15 per cent. Delivery, which commences 
in September and terminates in May, 1903, is to be made 
as follows: La Spezzia, 50,000 tons ; Taranto, 8000 tons ; 

essina, 4000 tons; Gaeta, 20,000 tons; Venice, 6000 
tons ; Madellina, 6000 tons; and the balance at Augusta. 


Messrs. Guest, Keen, and Nettlefolds.—The first report 
Messrs. Guest, Keen, and Nettlefolds, Limited, shows 
that the profits to June 30 last amounted to 447 2041., 
made up of twelve months’ trading of Messrs. Guest, 

een, and Co., Limited, and fifteen months’ trading of 
Messrs. Nettlefolds, Limited. To this must be added the 
amount brought forward from last year — 110,843/.— 


of 


this debenture interest, interim dividends on preference 
and ondines shares, and interest and dividends paid to 
the shareholders of Messrs. Nettlefolds, Limited, under 
the amalgamation agreement, amounting altogether to 
187,678/., there remains a sum of 370,369/., out of which 
the directors recommend a dividend on the preference 
shares at the rate of 5 per cent. per annum (free of in- 
come tax) for the six months ending June 30, absorbing 
44,000/., and a dividend on the ordinary shares at the 
rate of 10 per cent. for the year, absorbing 96,5007. The 
directors also recommend the placing 150,000/. to re- 
serve, and the carrying forward of 129, 1190. 


Port Talbot Railway and Docks.—The report of the 
directors of the Port Talbot Railway and Docks Com- 
pany for the half-year ending June 30 shows a gross 
revenue from all sources of 36,817/., as compared with 
30,0377. in the corresponding half of 1901, being an in- 
crease of 6780/. The working expenses amounted to 
23,554/., as compared with 21,382/., being an increase of 
21721. The traffic carried over the company’s sap 
during the half-year amounted to 653,129 tons, while the 
imports and exports at the docks amounted to 358,804 
tons. Of the 653,129 tons carried over’ the railways, 
553,060 tons consisted of coal, of which 248,399 tons were 
shipped at the docks. The balance at the credit of the 
net revenue account, after paying all interest on deben- 
ture stock, temporary loans, &c., amounts to 6644/. ; and 
out of this the directors recommend a dividend for the 
half-year at the rate of 2 per cent, per annum upon the 

reference shares, leaving 644/. to carried forward. 

his compares with a dividend of : per cent. ‘per annum 
for the corresponding half-year, when a balance of 5800. 
was carried forward. The capital expenditure during the 
half-year amounted to 14,487/. 








MISCELLANEA. 
Tue French Marine have adopted benzol as the working 
agent for their small launches fitted with explosion 


engines in place of the petrol syeane d used, it being 
found that for motors of 40 to 50 horse-power benzol is 
much better and cheaper. 


The Martell scholarship in naval architecture, offered 
for competition for the first time this year, has been 
awarded by the council of the Institution of Naval 
Architects to Mr. L. Woollard, of the Thames Iron 
Works, Blackwall. The scholarship is of the annual 
value of 50/., and is tenable for three years. 


Recent reports show that the new steel works at 
Sydney, Nova Scotia, are rapidly increasing their output. 
Ten thousand tons of steel were made in J uly, the cost 
of production per ton being only one-half of what it was 
in Fane last. The ore from Newfoundland is laid 
down at Sydney for less than 1 dol. per ton. The Cana- 
dian Government awards a bounty of 1.80 dols. on each 
ton of steel produced. 


A Parliamentary return just issued shows that the 
total amount expended by public bodies on technical 
education aniounted last year to 1,051,422/., exclusive of 
certain sums expended under the Welsh Intermediate 
Education Act. The ‘‘ Whiskey and Beer Money ” re- 
ceived by county and borough councils was 924,359/., of 
which but 60,5132. was applied in relief of rates, the rest 
being devoted to the purposes of technical education. Of 
the above total devoted to relief of the ratepayers, the 
London County Council was responsible for 32,7117. 


A serious accident occurred to the new dry dock at 
Chatham on Saturday night. last, the workmen on duty 
on Sunday morning discovering that the bottom of the 
dock was covered with water, which appeared to be 
rapidly rising. The dam built by the contractors was 
intact, but the water had made its way in under the wall 
of the repairing basin. At the time of the accident a 
large quantity of contractors’ plant, including locomo-: 
tives, cranes, and wagons, were at the bottom of the dock, 
and were submerged by the rising water. The roadway 
along the line of the ‘‘blow” has sunk 2 ft. 6 in. for a 
distance of 150 ft. It is expected that at least six 
weeks 2 y elapse before the work of construction can be 
resumed, 


The British Consul-General at St. Petersburg states in 
his report for the past year that, in order to encourage the 
construction of merchant vessels and mercantile naviga- 
tion generally, a commission was appointed under the 

snide of the Grand Duke Alexander Mikhailovitch. 
This body elaborated a gery providing as follows : 
1. The grant to shipowners of loans, without interest, 
amounting to half the cost of construction of ships owned 
and built of Russian material in Russia; repayment is 
to be spread over twenty years in equal instalments, the 
vessels to mortgaged for the amount due during 
that period. 2. Insurance premiums on ships to 
two-thirds of their value to be paid by the Govern- 
ment, the shipowner paying 2 per cent. per annum on 
the amount, while the remaining third of the value may 
be insured by the owner when he pleases. 3. To encourage 
the export of Russian goods in vessels of Russian con- 
struction the Government will pay half the cost of the 
fuel consumed in working the engines, provided such fuel 
is of Russian origin; the vessel claiming this privilege 
must load cargo at a Russian port for abroad to the extent 
of three-fourths of its carrying capacity. 4. All these 

rivileges will be granted exclusively to shipowners of 
Sater nationality and to associations of which all the 
members are Russians, and they are to come into force 
from January 1 next year. 


Two battleships were authorised by the recent United 
States Naval Appropriation Act, and the plans for them 





Making an available balance of 558,0487: Deducting from 


have been pre . The system of superposed turrets 
adopted in the earsarge a | Kentucky, abandoned in the 


Maine class, and resumed > in the New Jersey class, has 
once more been abandoned. The ships will be the largest 
ever built in the United States, displacing 16,000 tons, 
450 ft. long, 76 ft. 10 in. beam, full-load draught about 
26 ft. 9 in. The main armament will consist of four 
12-in. guns and eight 8-in. guns. The former will be in 
pairs in electrically-controlled turrets in the customary 
way, while the latter will be coupled in four like turrets 
placed at each corner of the superstructure. The broad- 
side armament will consist of twelve 7-in. guns on 
pedestal mounts, protected by 7-in. armour, and with 
= bulkheads of nickel steel from 1} in, to 2 in. 
thick, the forward and after guns on each side being 
arranged to fire right ahead and right astern. In addition 
to these will be twenty 14-pounder quick-firing, twelve 
3-pounder, and two 1-pounder semi-automatic guns, six 
paged automatic, and ten smaller machine and 
other pieces. The 7-in. guns will so arranged as to 
train inside the line of armour, thus leaving a clear and 
unobstructed side when it is desired to go alongside a 
pier or vessel. The total armament will weigh tons, 
and the ammunition 591 tons. The hull will be protected 
by a complete belt 9 ft. 3 in. wide, with a maximum 
thickness of 11 in. for about 200 ft. amidships, extended 
forward and aft of this with the thickness of 9 in. to 
cover the magazine spaces, and then decreasing to 4 in. 
at the stem and the stern. The lower casemate armour 
will extend in length sufficiently to protect all the 
magazines and vital parts, rising to the lower edge of the 
7-in. casemates, and will be 6 in. in thickness, with 6 in. 
athwartship bulkheads at the ends. There will an 
upper range of casemates armour 7 in. thick athwartship, 
extending from the shell plating to the 12-in. barbettes. 
These barbettes will extend from the protected deck to 
about 4 ft. above the main deck, and will have 10-in. 
armour in’ front and 74-in. in rear. The 12-in. turrets 
will be plated with 12-in. steel in front and 8 in. in 
rear. The barbettes for the 8-in. guns will be 6in and 
4 in. thick, and the turrets 8 in. and 6in.. The conning- 
tower will be of 9-in. steel, and an armoured tube 36 in. 
in diameter and of 6-in. steel will lead down from its 
base to the protective deck, to make safe the communica- 
tions. There will also be a signal tower of 6-in. steel. 
The total weight of armour will, backing, cellulose and 
splinter bulkheads, be 3992 tons. As of 18 knots is 
required, with 174 knots as a minimum, and a penalty of 
50,000 dols. will paid for the first 4 knot deficiency, 
and twice as much for the second. The bunker capacity 
pry c about 2200 tons, but only 900 tons will be carried 
on trial. 








THe MANvuFACTURE OF URALITE: Erratum. — We 
much regret that by an oversight the transverse strength 
of the uralite strip, mentioned on page 222 of our last 
issue, was given as 94 oz., instead of 94 lb. 


Coat at Leeps.—The gas committee of the Leeds City 
Council has completed <a for its supply of coal 
for the ensuing twelve months. The committee has ob- 
tained an average reduction of 1s. 6d. per ton on last 
year’s price. The quantity contracted for is 320,000 tons, 
so that the saving for the year is not less than 24,000/. 
The new contract price is 5s. per ton below that ruling in 
the autumn of 1900. 





_ PERSONAL.—Through a prapamenes— sap: we referred, 
in our issue of August 1 last, page 147, to the opening of 
a London branch of the Institute W. Schimmelpfeng. 
This branch, which is at 137, Cheapside, has, in fact, 
been established for many years; but the firm have just 
opened a branch at Constantinople.—Mr. Arthur E. 

adley has resigned his seat on the board of the 
Ferranti Company, and has taken the position of 
manager to the Allgemeine Electric Company, London. 
—We are asked to state that Messrs. Joseph Evans 
and .Sons,*of the Culwell Works, Wolverhampton 


have Por gg as their agent in the North of — 
Mr. chael Watson, of 4, St. Nicholas - buildings, 
Newcastle-on-Tyne, in succession to Mr. W. C. Cock- 


burn, who died very. suddenly two months ago.—-The 
Olyde Engineering Works, of Johnstone, announce 
that they have taken over the machine-tool business of 
Messrs. Sharp, Stewart, and Co., Limited, Atlas Works, 
Glasgow, an having acquired the patterns and drawings, 
are prepared to execute orders for the special and general 
machine tools manufactured by that firm. their 
machines have been improved in design and strengthened 
to meet the requirements of modern practice in high- 
speed cutting, and they are now able to supply @ very 
complete range of machine tools suitable for locomotive 
and marine engineers. 





AGRICULTURAL Enoines.—The value of the agricul- 
tural steam engines exported from the United sp = my 
in July was 90,930/., as compared with 75,299/. in July, 
1901, and 76,222/. in July, 1900 ; while the te value 
of the engines "ins in the first seven months of this 
year was 418,042/,, as compared with 437,189/. in the cor- 
responding period of 1901 and 483,338/. in the correspond- 
ing period of 1900. The largest exports are made to Euro- 
ope countries, which in the general total to July 
1 of this year for 341, 492/., as com with 357, 460/. and 
396,230. The next best market for our agricultural en- 
gines would appear to be Australia and New Zealand, the 
exports to that quarter to July-31 of this year being valued 
at 16,359/., as compared with 20,605z. in the ap ae re | 
= of 1901, and 19,765/. in the corresponding period 
900. A small number of agricultural engines have also 
been forwarded this year to British South Africa and 
South America; but it is the ph demand which 
is emphatically the main support of this branch of our 





exports. 
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THE KAWASAKI COMPANY’S DRY DOCK AT KOBE, JAPAN. 


(For Description, see Page 242.) 
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MODERN OCEAN LINERS. 

Last week there were anchored at Spithead, 
assembled to signalise the coronation of our King, 
a fleet of warships which worthily represented the 
strongest navy the world has ever seen. It is a 
matter of honest pride to us—descendants of sea 
kings—that we can show the nations of the earth a 
mass of ships such as were then proudly riding in 
our great historic roadstead. Moreover, our Navy 
is not only the most powerful : it is also the most 
costly. It represents self-sacrifice of the people — 
in taxes paid—to no common degree. It symbolises 
confidence in our rulers, and it declares a wise 
determination to keep intact the supremacy of the 
sea, which we look on both as our rightful heritage 
and the main support of liberty and progress 
throughout the world. All this, and much more, 
we have read in many a well-turned passage and 
glowing phrase ; for it is not the habit of the Press 
to let such an occasion pass. But now the last 
echo of the thundering gun has died away, the last 
dazzling shafts of searchlights have flashed into 
darkness, the last belated excursionist has caught 
the last train to town—vocally reminiscent that 
‘* Britannia rules the waves”—it may be well to 
turn to a more sober aspect of that rule, and 
inquire if it is as well established as it was of old. 

During the same week that the English King— 
almost miraculously recovered from a most dan- 
gerous operation—reviewed his fleet, his kinsman, 
the German Emperor, attended the launching 
of what will doubtless be the most notable mer- 
cantile vessel in the world. In our last issue 
we gave a full account of this really wonderful 


: ship; wonderful, not only in herself, but as the 


chief manifestation of a great and sustained 
effort to establish German commerce. When the 


3) Kaiser Wilhelm der Grosse took the blue ribbon 
254| of the Atlantic, a 


lite and witty German, the 
late Carl Ferdinand Laeisz, told an English audience 
that ‘‘ Britannia ruled the waves, but for one 
year she had waived the rule.” That referred to 
the coming of the Oceanic, but Herr Laeisz’s pro- 
phecy was scarcely fulfilled, for with a speed of 


55 | knots, the White Star ship can hardly be said to exce 
5|the North German liner, with her 23 knots, in 


spite of the larger dimensions of the British vessel. 

e Table we printed on page 206 last week showed 
that the new German ship, the Kaiser Wilhelm II., 
is to surpass all her sisters. She is even a trifle 
longer than the Oceanic, the latter vessel being up 
to last Tuesday week the longest ship afloat. The 
breadth of the German liner is, however, 3 ft. 8 in. 








in excess of the other vessel, and her moulded 
depth is also greater by 3 ft.6in. The displace- 
ment is, notwithstanding, considerably less, the 
Oceanic being 28,500 tons, as against 26,000 tons 
of the Kaiser Wilhelm II. The figures indicate 
that the block-coefficient of the latter vessel is con- 
siderably less than that of the older ship, and her 
finer lines should thus render her easier to drive. 
In spite of that advantage, the engines of the 
German vessel, if they meet the full expectation of 


on | her designers, will be more powerful than those of 


the White Star ship by about 3000 indicated horse- 
power, and this leads her builders to hope she will 


20 | attain a speed of about 3 knots in excess of the 


British vessel, or about 2 knots faster than the 
two big Cunard ships—the Campania and the 
Lucania. 

It is now about nine years since the latter vessels 
were added to the British fleet of Atlantic liners, 
and since then England has put on the service but 
one ship of the first class—the Oceanic. By refer- 
ence to our Table it will be seen that in the mean- 
time the Germans have launched four ships, three 
of which have already exceeded the Campania and 
Lucania in speed by ample margins, and the fourth 
will probably do so, when completed, in a still more 

ronounced degree. Four other vessels have also 

en built—two in America and two in France ; 
and these, although they have not outpaced the 
Cunard ships, have excelled the big ship of the 
White Star line. Our Table therefore shows that 
during the last nine years Great Britain has put 
on the North Atlantic route three liners of the 
first class, against four by Germany, two by 
America, and two by France. 

It is evident we have not a great deal to boast 
about, considering we are the country that looked 
on competition i in this field with disdain up to the 
closing of the last century. The astonishing thing 
is that the change has all been made in the last 
four years; so astonishing that we have hardly 
recovered from our surprise. Perhaps when we do, 
something may yet be done to regain for us our 
former pride of place, though a lost lead is hard to 
regain. But, it may be said—and often has been 
said—‘‘ shipowners do not build and run costly shi 
simply to uphold pride of place.” Nothing could 
be truer or more sensible. We may leave to nations 
with fewer traditions the task of maintaining 
prestige in this way. Our shipowners run their 
vessels to make money; and this brings us to 

another aspect of the question. 

Although we have constructed fewer vessels in 
the front rank of speed, we have launched from our 
shipyards several craft notable in other respects. 
The Celtic, of the White Star Line, was, when 
built, a ship of a new type. She is 700 ft. long and 
of heavier displacement than even the Oceanic. 
The increase in size of cargo vessels that has taken 
place during recent years is a remarkable feature 
in steam navigation. The White Star Line have 
been the pioneers in this field, their earlier ships, 
the Bovic and the Cevic, being notable examples ; 
whilst the Samoa and Maroa, built by Doxford and 
Sons, are also worthy of notice. More recently the 
Cunard Line have taken a prominent part in the 
introduction of large vessels of moderate speed, 
but with fairly extensive passenger accommodation, 
coupled with great cargo capacity. Two prominent 
examples of this class of vessel are the Saxonia 
and the Ivernia ; the former built by Messrs. 
John Brown and Co. at Clydebank, and the latter 
by Messrs. Swan and Hunter at Wallsend. These 
ships are each 580 ft. long and 64 ft. wide, and 
have a displacement of between 22,000 and 23, 000 
tons. It will be remembered that, on a trial made 
by the Admiralty Water-Tube Boiler Committee, 
the Saxonia’s machinery developed 9099 indicated 
horse-power. Last week another vessel of the same 
type—the Carpathia—was launched from Messrs. 
Swan and Hunter’s yard for the Cunard Line. She 
is 540 ft. long between perpendiculars, 64 ft. 3 in. 
wide, and 40 ft. 6 in. moulded depth. She is 
designed for a displacement of 22,100 tons, and 
is to have a speed of between 15 and 16 knots. 

Such ships as these, however useful, cannot be 
classed as modern first-class liners. They are 
primarily cargo ships, and from this point of view 
they are much superior to the ‘‘ ocean tramps” of 
the previous era, vessels which were of much 
smaller dimensions, and were content with 8 to 10 
knots. They will, however, carry a large number 
of emigrants, and are capable of giving fair accom- 
modation to a few of the less wealthy or less am- 
bitious class of cabin passengers : the Ivernia will 
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take 150 first-class and 200 of the second-class. The 
Carpathia will carry 202 cabin passengers, besides 
steerage passengers. 

It appears to be in this humbler channel that 
British shipowning enterprise is being directed. 
If one asks the reason we have allowed the mer- 
cantile supremacy of the sea to pass from our hands, 
one is probably told that excessive speed, which 
means enormous first cost, and extravagant running 
expenses, does not pay. We are bound to accept 
this decision so far as British ships are concerned ; 
indeed, no other testimony is needed than the fact 
that the fastest ships are not launched from British 
yards. German practice, however, supplies us with 
equally emphatic evidence on the other side. As 
we stated last week 


The North German Lloyd, in ordering this ship, thus 
clearly demonstrate that the belief entertained in this 
country against the financial success of these huge liners 
has not been borne out by their experience—firstly, with 
the Kaiser Wilhelm der Grosse, which has now been 
running for three or four years ; and, secondly, with the 
Kronprinz Wilhelm, completed a year ago. In point of 
fact, the company find that during the busy season, 
extending from July to October, every berth in the ship 
is in demand, and the number of disappointed applicants 
for accommodation equals, as a rule, quite 33 per cent. 
of the total capacity of the ship, In the off season no 
difficulty is found in insuring that 75 per cent. of the 
accommodation available is utilised even at the high rates 
charged, due alike to the seaworthiness, the speed, and 
the comfort provided. Indeed, we have been informed 
that the high-speed liners named have on every trip more 
than paid their way, and that, too, without any Govern- 
ment subvention beyond the ordinary mail freight fixed 
on a basis common to all nations. 


This testimony as to the success of large, fast 
liners is from a high source and must be given its 
due weight. What is said respecting Government 
subsidy will doubtless be read with surprise by 
many, so often has the contrary been stated. We 
are assured, nevertheless, that the statement is 
absolutely true in regard to the North Atlantic 
service, although it may not apply to other routes. 
The question then arises, Why can German owners 
make the excessively fast and, practically, non- 
cargo vessels pay whilst British owners fail to do 
so? It is a question which we, naturally, cannot 
answer. No doubt Germany presents advantages 
to the shipbuilder which the British yards do 
not possess. When we visited certain German 
works some time back, we were struck with the 
great steadiness and docility of the German work- 
men, the freedom from hampering trade customs, 
which, with us, have so limited the capacity of men 
to turn out work. Again, we believe that on the 
Government railways concessions are made on the 
carriage of materials to be worked up into home- 
built ships. As, however, many of our shipyards 
are in close proximity to steel works, we ought not 
to be at a disadvantage from this cause. 

These, and other matters that could be named, 
affect the building of the ship rather than the 
running of it, and we have yet to learn that the 
German shipowner can purchase his vessels at a 
lower price than his English confrére. When we 
examine the design of vessel and machinery, we 
do not find any startling departure from British 
practice. If the German naval architect or the 
German marine engineer had evolved new prin- 
ciples of construction, the reason for German 
supremacy would be apparent. We could then 
understand why the immense advantage this 
country possessed in its long lead and established 
trade had been more than neutralised. The 
designs we have illustrated of German vessels 
from time to time are substantially on British 
lines. They are practically British designs, with such 
extensions of practice as any competent British 
naval architect or marine engineer would have 
included had the task been set him. That, we 
think, may be said generally, and without detract- 
ing from the merit of the German plans and the 


admirable manner in which they have been carried | ‘ 
prise the new exceedingly fast ships carrying only 


out. In regard to the yards themselves, we do not 
think that any explanation of German success will be 
found here, when they are compared with the best 
of our own establishments ; such, for instance, as 
those of Vickers at Barrow, or Swan and Hunter, 
of Wallsend. We are bound to admit, however, 
that some of the shipyards in this country are 
lamentably behindhand, and that, unfortunately, 
applies to a few with great reputations and historic 
names. 

Looking back, then, one can hardly avoid the 
thought that the premier position in the North 
Atlantic trade has been wrested from us largely by 








the enterprise of German shipowners, rather than | we think it would be a matter for regret if the 


by the superiority of her naval architects or the 
greater skill of her marine engineers. The manage- 
ment of the German shipping business has been 
admirable. The companies have had the courage 
to build vessels of the highest speed, and they have 
run them with punctuality not second to that ob- 
served on British lines. By attention to passengers’ 
needs, by the politeness of their servants, they have 
gained the goodwill of even those belonging to the 
nationality they have supplanted. Their ships are 
managed like a good hotel, in which the comfort 
and happiness of the passengers is considered as 
well as their safety. In fact, each person who 
travels recognises that he is looked on not simply 
as a unit of passenger complement—a parcel of live 
freight—but a guest whose pleasure is worthy of 
consideration. Old voyagers will remember, in the 
days gone by, how a trip across the Atlantic by 
the then paramount line was like going back to 
school, with the purser as head master and the 
stewards as ushers. There were regulations at 
every turn, and they were enforced with a severity 
that was more than Draconian, for it was Scotch. 
Grown people object to this kind of thing, and 
when the White Star arose and offered a gentler 
rule, its future success was assured. The feeding 
department, too, fell very far short of perfection. 
There was a rough plenty ; but the sweet things 
were very sweet, the stodgy things very stodgy, 
and the tough things very tough. It was little 
consolation to have turtle soup—real, though taste- 
less—on Sunday, and to be told that we were better 
off than our grandfathers, who lived before the uses 
of ice and tinned provisions were recognised. 

These things may appear trivial, but on a voyage 
one has time to notice trifles. It was attention to 
them that laid the foundation of success for the 
foreign vessels. Having made a start, the Germans 
urged the pace, spending money freely and building 
finer, larger, and faster ships, so that they now 
have a secure hold upon trade in which at one time 
the majority of our shipowners would have laughed 
at the idea of them gaining a footing. 

Reference may be made to two other advantages 
which the German shipowners possess. One is 
that their ports supply an outlet for a wider 
field of emigration, though one can hardly suppose 
that abnormally fast ships should be built for 
steerage passengers, whose food is not costly and 
whose time cannot be very valuable. The remain- 
ing advantage isthe great interest taken in German 
shipping by the head of the State. The Kaiser is 
the first great monarch to recognise in a practical 
manner that the victories of the future are not 
being prepared only in chancelleries and _parlia- 
ments, but also in the workshops and factories of 
anation. It is an old expression, ‘‘ the sinews of 
war,” but year by year money is becoming more 
and more the foundation of military success. 
Moreover, sea power is recognised as a neces- 
sary factor, even fer countries with more land 
frontier than coast line ; and for a powerful fleet 
not to be too heavy a burden, a shipbuilding and 
engineering industry is needed to rg, Sylar 
and a ship-owning industry to find men. How far in 
excess this applies to our insular kingdom, with its 
vast dependencies all over the world, need not be 
urged. In fact we can hardly picture Great Britain 
without a paramount marine industry. Lord Brassey 
has recently told the country that its sea-carrying 
trade is secure. It is a pleasant thing to say and 
tends to popularity, but it would be more satis- 
factory if his lordship had given ground for his 
assurance. Much the same thing was said of the 
Atlantic passenger service, of the iron trade (the 
United States now make more iron in six months 
than we do in a year) and, doubtless, of many other 
branches of commerce in which we now meet most 
strenuous opposition’from abroad. 

The business of the’ Atlantic lines appears tu be 
now dividing itself into two branches. These com- 


passengers, and the slower cargo and passenger 
vessels of almost equal length, but even greater dis- 
placement. It spite of all that is said about the 
costliness of high speed, we cannot aftirm, in the 
face of the German example, that high-speed ships 
are to die out. Is it necessary we should abandon 
competition on this line, and leave the field 
for foreign builders and foreign owners alone to 
contend upon? Moreover, if they are to beat us 
in one branch, are we by any means sure that they 
have no chance when competing in another ? 

These questions are of national importance ; and 





chief branch of our most important national industry 
were to be allowed to pass from our hands without 
grave consideration being given to every aspect of 
the question. 








THE ENGINES OF THE GLASGOW 
TRAMWAYS. 

Ir will be remembered that in 1899 there was 
great excitement concerning the engines designed 
to drive the generators in the electric station of the 
Glasgow tramways. Four firms tendered—viz., 
Messrs. D. Stewart and Co., of Glasgow ; Messrs. 
Hick, Hargreaves, and Co., Limited, Bolton ; 
Messrs. E Allis and Co., Milwaukee ; and 
Messrs. Harvey and Williams, U.S.A. The con- 
sulting engineer, Mr. H. F. Parshall, M. Inst. C.E., 
recommended the committee to accept Messrs. 
Allis and Co.’s tender, which they did by a majority 
of one. However, when the matter came on for 
confirmation before the full Council, there was 
a strong feeling that the order should not go out of 
the country, and, if possible, not out of the district. 
In the end the matter was referred back to the 
committee, and the engineer was asked to amplify 
his specification, so that all might tender on the 
same basis. After further negotiation, the whole of 
the contract was awarded to Messrs. Musgrave ; but 
as they could not promise delivery within the 
required time, it was eventually divided between 
them and Messrs. Allis as regards the four large 
engines, and the order for two auxiliary engines 
was given to Messrs. Stewart. 

There are four main engines, each of 4000 indi- 
cated horse-power at normal load, and two auxiliary 
engines of 750 horse-power. With regard to the main 
engines, great surprise was manifested at the dimen- 
sions recommended, although not prescribed, by Mr. 
Parshall. Messrs. Hick, Hargreaves, and Co. stated 
that they were far greater than their experience 
would lead them to adopt, and beyond the teach- 
ings of sound practice. Messrs. Stewart also were 
surprised at the sizes of many of the parts, and the 
design they prepared had in it only about 70 per 


|cent. of the weight of the Allis engine. Mr. Par- 


shall, however, could not be induced to retreat 
from the position he had taken up, and he empha- 
tically warned the committee that he washed his 
hands of all responsibility if they accepted en- 
gines which did not answer to his requirements. 
Messrs. Musgrave accepted his advice and modi- 
fied their design to bring it into accordance 
with accepted American ideas as to engines for 
driving machinery for tramways. Their crank- 
shaft was substantially similar to that of the 
American firm (see TRACTION AND TRANSMISSION, 
Vol. I., page 241), the main bearings of the en- 
gine shaft being 3 ft. long, and from 1 ft. 10 in. 
to 2 ft. in diameter, while in the shaft carrying the 
flywheel and generator the leading bearing is 
5 ft. 4 in. long by 2 ft. 8 in. in diameter, the 
shaft itself being 3 ft. in diameter where the 
flywheel sits upon it. These dimensions were 
chosen by Mr. Parshall, after.careful consideration, 
his view being that the friction losses would be 
lessened by a reduction of the bearing pressure, 
even though the bearings, according to all prece- 
dent, were of excessive dimensions. The result 
has fully justified his hypothesis. According to 
a report by Professor Barr of his tests of 
the Allis engines, they have the extraordinary 
mechanical efficiency of 96 per cent.—that is, the 
brake horse-power is 96 per cent. of the indicated 
horse-power. Of course it is not possible to make 
a direct test of brake horse-power in such engines, 
but it can be inferred closely : First, the indicated 
horse-power can be measured at light load, and this 
taken as the constant loss at all loads. There is 
very good reason to believe that this is a correct 
assumption. Second, the electric horse-power de- 
livered by the generator can be measured very 
exactly, and this divided by the efficiency of the 
generator gives the brake horse-power. There 
have been so many trials made of generators that 
their efficiency is now known very exactly ; and 
there is very little doubt that the brake horse- 
power can be obtained very closely by this method. 
Of course, there are always persons ready to cavil 
at figures obtained in this way ; but when we add 
that the combined efficiency of both engine and 
generator was 92 per cent., no reasonable person 
will deny that the mechanical efficiency of the 
engine must have been in the neighbourhood of 96 
per cent. The steam consumption was 12.2 lb. 
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per brake horse-power per hour, a really marvel- 
lous performance, when it is remembered that the 
engines were not triple-compound, but only two- 
stage with two low-pressure cylinders. These 
American engines were delivered a month before 
the specified time, and enabled an electric service 
to be given during the Glasgow Exhibition, greatly 
to the convenience of the public and to the profit 
of the Corporation. Without them there would 
have been little but horse trams available. 

Messrs. Allis and Co. guaranteed their engines 
to work with 14 lb. of steam per indicated horse- 
power, while Messrs. Musgrave restricted them- 
selves to 14} lb. of steam. Their engines have also 
been tested by Professor Barr, and have been de- 
monstrated to be better than the guarantee. After 
certain preliminary troubles, they are now doing 
exceedingly well. They were subjected to trial on 
June 5 and 14 last, one indicating 3590 horse- 
power and the other 3840. The steam per indi- 
cated horse-power-hour was 13.4 lb. in one case, 
and 13.2 lb. in the other ; per brake horse-power 
it was 13.9 lb. and 13.6 lb. respectively, and per elec- 
tric horse-power 14.4 lb. and 14.2 lb. The combined 
efliciency of both engine and generator was 93 per 
cent., and the mechanical efficiency of the engines 96 
and 97 per cent. These figures, again, are wonder- 
fully good, and endorse all Mr. Parshall’s ideas on 
engine construction. The engines had each one 
high-pressure cylinder of 42 in. in diameter, and 
two low-pressure cylinders of 62 in. in diameter, 
the stroke in each case being 69 in. The steam 
pressure is 150 lb., and the revolutions 75 per 
minute. 

The auxiliary engines, constructed by Messrs. 
D. Stewart and Co., are two in number. They are 
of the two-cylinder vertical cross-compound type for 
driving 500-kilowatt continuous-current dynamos. 
The current is used for driving auxiliary machines 
in the station, and for running the cars during the 
night. They have a normal working load of 800 
horse-power, but are capable of working continu- 
ously at 1000 horse-power and for short periods at 
1200 horse-power. The cylinders are 22 in. and 44 in. 
in diameter by 42 in. stroke, and the speed 90 
revolutions per minute. The two main bearings 
are each 18 in. in diameter by 36 in. long, and the 
diameters of the crankshaft in the middle is 20 in. 
The valve gear is of the Reynolds-Corliss type, | 
with wrist-plate motion. The guaranteed steam 
consumption was 14} lb. per brake horse-power 
per hour, and the combined efficiency of engine | 
and dynamo, 92 per cent. According to Professor 
Barr’s report, these figures have not been attained. 
per results he found are given in the following 

able : 

Trials of Messrs. D. Stewart’s Engines. 


Engine Engine 
No. 1. No. 2. 
Date of trial March 17, April 12, 
1902. 1902. 
Duration of trial ... .. ... Shhours 3 hours 
Mean steam consumption 
(pounds per hour) ss ... 10,560 11,170 
Mean indicated horse-power ... 744 756 
»,. @lectrical horse-power ... 657 669 
Brake horse-power, estimated, 
taking dynamo efficiency as 
94.6 per cent. ... a5 ng 675 707 
Steam per indicated horse-power 
(pounds per hour) jas ee 14.2 14.8 
Steam per electrical horse-power 
(pounds per hour) wy: aa 16.1 16.7 
Steam per brake horse-power 
(pounds per hour) ae 15.2 15.8 
Combined efficiency of engine 
and dynamo ... oe as 88.3 88.5 
Mechanical efficiency of engines, 
taking efficiency of dynamo as 
94.6 per cent. ... ae ‘ie 93.4 93.7 


It will be seen that both in steam consumption 
and efficiency these engines fall short of the 
guarantee, the steam being 15.2 lb. to 15.8 Ib., 
against 144 lb., and the efficiencies 88.3 per cent. 
and 88.5 per cent., against 92 per cent. Professor 
Barr also reports adversely on the mechanical de- 
tails of the engines. The design of the exhaust 
valves was at first very far from satisfactory. After 
a preliminary trial in February, 1902, alterations 
were made in these valves, and their working im- 
proved; but Professor Barr says there are still 
indications of some leakage past the exhaust valves. 
He also takes exception to the working of the 
valve gear, stating that it cannot be considered a 
satisfactory job. 

It will be remembered that Mr. Parshall was 
subjected to much censure because he would not re- 
commend that the order for all six engines should 


be given to Messrs. Stewart, the large ones as well 
as the smaller. Events have completely justified 
him, and the Glasgow counsellors who fought so 
loyally, if unwisely, for their townsmen must feel 
glad that their local patriotism was not allowed to 
override-expert opinion to a greater extent than it 
did. At the time we expressed the opinion that 
perfectly satisfactory engines could be obtained in 
this country, but that it was foolish to disregard 
the teachings of American experience, and embark 
on a dangerous course of experiment. Our view 
has proved to be correct. Messrs. Musgrave’s en- 
gines have passed the tests, and are bearing their 
share of the burden, in spite of some preliminary 
difficulties. The makers accepted the consulting 
engineer’s advice in regard to their dimensions, and 
the tramways have run successfully. Whether it 
would be possible to get the same result with 
lighter engines is a fair subject of discussion ; but 
it is quite certain that the gain in economy would 
not have been a fair return for the risks to be run. 








UNDERGROUND WATER. 

ALTHOUGH questions relating to the legal right 
and property in underground water may seem to 
be somewhat outside the range of practical politics, 
yet it does sometimes become necessary for the 
landowner to consider what he can do with the 
water beneath his land. Further, in these days, 
when towns are becoming filled at the expense of 
rural districts, the question of water supply be- 
comes daily more and more urgent, and water 
companies have to go further and further afield in 
order to bring their water from an unpolluted 
source. 

If the supply comes from a river, few questions 
of interest occur, as it is generally a mere question 
of compensation to millowners. If it comes im- 
mediately from beneath the ground, as from a 
spring or subterranean channel, many questions 
of considerable nicety arise. One point, to which 
we shall presently refer, was decided at the 
close of the last sittings by Mr. Justice Far- 
well. It would be outside the scope of the present 
article to deal with water rights generally, and it 
is only in so far as the flow of the water above 
ground is connected with and serves to illustrate 
the legal principles applicable to its subterranean 
courses that we propose to mention or refer to it. 
The following question must sometimes arise in the 
mind of the freeholder: ‘‘There is water beneath 
my land. Can I pumpand dispose of it at will?” At 
first sight, and before reflecting upon the legal 
questions of ownership, it might be thought that 
upon the principle that a man may do what he 
likes with his own, the landowner is clearly entitled 
to pump water and dispose of it as he chooses, 
although in doing so he may seriously interfere with 
his neighbours. Suppose, for instance, a water com- 
pany, having purchased land and erected a pumping 
station, were to undertake to supply a town with 
water from the springs underneath the land. Their 
neighbour, from mere caprice, elects to sink a 
well, into which the water otherwise at the dis- 
posal of the company commences to flow. Have 
the company any redress? This is one instance of 
the hardships which may arise. Another illustra- 
tion would be aftorded by the pumping of water 
from a district which formed the watershed of a 
river, the waters of which are used for turning mill 
wheels. Has the mill-owner any remedy or right 
of action for the interference with a source of 
power of which, in an extreme case, he might be 
entirely deprived ? 

According to a legal maxim, cujus est solum, ejus 
est usque ad inferos—that is to say, if a man owns 
land, he owns everything underneath it to the 
centre of the earth. Therefore it might be argued 
he owns the water underneath. This latter pro- 

osition is true with this exception : that if water 
beceith the ground flows in defined channels, the 
owner possesses the same rights which he is en- 
titled to exercise over water flowing past or over 
his land on the surface. In other words, he is not 
allowed, in making use of water flowing in definite 
subterranean channels, to interfere with the rights 
of persons through whose property the water 
passes on its way to the sea. 

The case of Acton v. Blundell (12 M. and W. 
324) is an instance of the application of the above 
| principles. In that case a mine-owner, in the 
|course of his operations, drained away the water 
'from the surrounding district. It was held that 
| no action lay against him at the hands of a neigh- 











bour. In Chasemore v. Richards (7 H. L., cas. 
349), where a mill-owner, who enjoyed the use of 
a stream which was largely supplied by percolating 
underground water, lost the use of the stream after 
an adjoining owner had dug a well for the purpose 
of supplying a town, it was held he had no redress. 
But where it is shown that the water runs in a 
defined channel, interference to the prejudice of 
the owners lower down will be restrained by in- 
junction. [Dickinson v, The Grand Junction Canal 
Company (7 Ex. 282)]. 

From a perusal of the foregoing cases it will be 
gathered that this branch of the law relating to 
underground water is on a satisfactory basis. Once 
established that the water is merely percolating 
through undefined channels, and the rights of the 
surface owner are absolute. Should it be proved 
that the water is flowing underground in a stream, 
such as the River Mole, or the limpid brook which 
issues from Peak Cavern, in Derbyshire, the Court 
will restrain any undue interference with the rights 
of others, past whose property the water may 
subsequently flow. 

In a recent case, ‘ried in the Chancery Division 
on June 30 by Mr. Justice Byrne, an exceedingly 
interesting point arose as to the rights of a land- 
owner to divert or consume water issuing from a 
natural spring in his own ground. In the case in 
question Sir Phillip Mostyn sought to restrain the 
defendants from interfering with the water which 
flowed from a spring on the defendant’s lands in 
Flint. The spring is famous for its. water, and 
appears to have been visited by pilgrims. The de- 
fendants had obtained powers from the District 
Council to bottle the water and to stop the flow 
from time to time. The water flowed in a short 
channel from the spring to the boundry of the 
plantiff’s land, where it fed the river which turned 
the plaintiff's mills. Mr. Justice Byrne found as 
facts: (a) that the water had flowed in the same 
channel from time immemorial ; (6) that it was a 
public well ; and (c) that upon the authority of the 
case of Dudden v. the Guardians of the Poor of 
Clutton Union, he granted the injunction asked for. 
In the case of Dudden v. the Guardians of the Poor 
of Clutton Union the facts were as follow : 

The plaintiff owned a mill on a stream which rose 
from a spring on premises belonging to a Captain 
Scohill. The water flowed in a short natural 
course before it left hisland. The defendant union, 
in order to supply the workhouse with water, ob- 
tained leave from Captain Scohill to sink a tank toa 
considerable depth in the earth at the source of the 
spring, from which the greater portion of the 
water was conveyed in pipes to the workhouse, the 
overflow being allowed to run as before. It was 
held by a Court, consisting of Pollock and Martin, 
B.B., that an action lay against the defendants for 
abstracting the water. In the course of his judg- 
ment Baron Pollock gave the following very clear 
exposition of the law: ‘‘The real question is, 
Whether there is a natural watercourse which, but 
for the acts done by the defendants, would have 
conveyed water to the stream, and from thence to 
the mill of the plaintiff. If there isa natural spring, 
the water from which flows in a natural channel, 
it cannot be lawfully diverted by anyone to 
the injury of the riparian proprietors. When a 
streain is above ground, a grant must be presumed 
not only of the thing itself, but of all things neces- 
sary to complete enjoyment of it. If the channel 
or course underground is known, as in the case of 
the River Mole, it cannot be interfered with. 
It is otherwise when nothing is known as to 
the sources of the supply ; in that case, as no right 
can be acquired against the owner of the land 
under which the spring exists, he may do as he 
— with it; and if in mining or aeaiiting his 
and he taps a spring, he cannot be made respon- 
sible.” The case of Broadbent v. Ramsbottom and 
Atkinson shows pretty clearly the distinction 
between water flowing in a defined and undefined 
course. In that case the defendants’ mill had been 
worked for more than 50 years by a brook which 
was fed by a pond filled with rain, a shallow well 
pee + sna by subterranean water, a swamp, and a 
well formed by a stream springing out of the side 
of a hill, the water of all of which occasionally 
overflowed and ran down the defendants’ land, in 
no definite channel, into the brook. It was decided 
that the plaintiff had no right as against the de- 
fendants to the natural flow of any of the water. 

The recent case of the Mayor, &c., of Bradford ». 
Ferrand, which was tried by Mr. Justice Farwell, 
sheds a flood of light upon the meaning of the 
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words ‘‘ defined channel,” the importance of which 
has been illustrated in the cases above quoted. 
The defendant was owner of land on which there 
was a spring of good water. The overflow ran 
into a river which worked a number of mills owned 
by the plaintifis, Some time ago the defendant 
gave a certain water company permission to draw 
off the water from the well in question, which 
resulted in a diminution of the supply to the river. 
The defendant justified his action on the ground 
that the water, before coming to the surface, was 
merely percolating through the soil. The plain- 
tiffs alleged that it ran in a defined channel, and, as 
this was mere conjecture on their part, claimed the 
right to enter upon the defendant’s land and 
make borings for the purpose of ascertaining 
the course of the water. Mr. Justice Farwell 
denied that they had any such right. ‘‘The 
very fact,” said he, ‘‘ that the plaintiffs re- 
quire to enter and make borings upon the de- 
fendant’s land in order to ascertain whether there 
is a defined channel or no, makes it clear to my 
mind that there can be no ‘ defined channel’ within 
the legal meaning of the term.” He therefore 
gave judgment for the defendants. 








SESSION OF TRAMWAY 
LEGISLATION.—No. [. 
By Hersert M. Apter, M.A., LL.M. 


Tue Session of Parliament which has just come 
to an end has witnessed the authorisation of a 
number of important tramway schemes, and the 
strides which electric traction has begun to make 
within the last few years have been amply kept up. 
A few words dealing with the more salient points 
in the measures which have been passed may, 
therefore, be of interest, and, perhaps, even of some 
utility to those connected with enterprises of this 
nature. I propose accordingly to glance ata few 
of the more important schemes sanctioned in 1902, 
and then to turn to a brief consideration of the 
general principles which have actuated Parliament 
in arriving at its decisions. For though there is 
nothing approaching ‘‘case law” to bind the de- 
cisions of a Select Committee of either House, 
yet a natural love for uniformity and consistency 
causes honourable members and noble lords to pay 
considerable attention to the citation of precedents 
from parallel cases. 

Among the schemes which have passed from 
Bills into Acts, and which command more than a 
mere local interest, are those affecting the Metropolis 
and itssuburbs. The London County Council came 
forward with a project for adding to their existing 
tramway system. They already own some 75 miles 
out of a total of 115 in London, and within the next 
eight years they will have absorbed the remaining 
40. ‘Their project was embodied in two Bills. In 
the Subways and Tramways Bill they proposed to 
add to the shallow subway under the new street 
from Holborn to the Strand, which they are already 
authorised to construct, by continuing it down to 
the Embankment. Through the whole length of 
this subway they intended to lay a tramway which 
was to come to the surface at each end. At the 
northern end it was to join the Council’s tramway 
in Theobald’s-road, whilst at the south it was to 
emerge upon the Embankment at Waterloo Bridge, 
where it was destined to form a junction with 
another tramway. This other tramway (which was 
Oo ae for by the Tramways and Improvements 

3ill) was to run along the Victoria Embankment 
from Westminster to Blackfriars. No doubt the 
Council hoped that having once got to Westminster, 
they would have a strong case to urge before Par- 
liament in a succeeding session for crossing West- 
minster Bridge, and thus coupling up their tramway 
systems in the north and south of London. But 
the best laid schemes of county councils ‘ gang oft 
agley.” The shallow tramway proved the stumbling- 
block. It got through the Commons by a majority 
of 70 when a division was taken at the stage of con- 
sideration. But the House of Lords did not wait 
to hear what a Committee might say about it. On 
the motion for the second reading they threw out 
the piece between the Strand and the Embankment. 
The key of the position being thus lost, the Council 
did not proceed further with the line along the Em- 
bankment, although it had safely passed the first 
House. However, they obtained powers for several 
other important lines: one from Hammersmith 
Bridge by Fulham Palace-road, over Putney 
Bridge, to Lower Richmond-road, and others in 


A 


Woolwich, Eltham, and Camberwell. 


The London United Tramways, Limited, have 
succeeded this session in adding several more 
strands to the network which they are fast draw- 
ing over the west and south-west of London. 
They have obtained powers for a line from the 
south end of Hammersmith Bridge, through Barnes 
and Mortlake, to Richmond, and for another con- 
necting Wimbledon with Malden, Mitcham, and 
Merton. The company’s original proposal was to 
start from their existing terminus at Hammersmith 
Broadway, and crossing the Hammersmith Suspen- 
sion Bridge, to proceed to Barnes and Richmond. 
The County Council, however, opposed the Bill, 
and called witnesses to prove that the bridge could 
not safely be trusted to bear this additional weight ; 
and in the end Mr. Compton Rickett’s Committee 
rejected this portion of the Bill on the faith of a 
pledge given by the Council that they would apply 
next session for powers to reconstruct the bridge, 
and to lay tramway lines upon it connecting with 
those of the promoters. Another small line, on 
Wimbledon Hill, was thrown out by this Com- 
mittee as the result of a strenuous opposition on 
the part of the frontagers along the route, who 
complained that a tramway would mean a serious 
deterioration in the value and amenity of their pro- 
perty. 

Another new line of some importance is that 
sanctioned by the Croydon and District Electric 
Tramways Bill, and promoted by the British Elec- 
tric Traction Company, Limited. Croydon itself 
already possesses a system of tramways. The new 
tramways form a triangle ; they run from Mitcham 
to Sutton, from Sutton to Croydon, and from 
Croydon to a point where they are met by a light 
railway which starts from Mitcham. Thus, in con- 
junction with the lines of the London County 
Council and the London United Tramways, this 
whole district, which is a rapidly developing one, 
will be brought into connection with the south of 
London, and with Wimbledon, Kingston, and 
Richmond. 

Turning now to tramways outside London, we 
find an important scheme embodied in the Bills 
os by the Corporations of Manchester and 

lford. Manchester and Salford, as everyone 
knows, have spread till, physically speaking, they 
form one town. Their administrations, however, 
continue to be separate. There are tramways in 
each town, and many of the lines run outwards 
into the districts of the neighbouring authorities. 
Each Corporation now works its own tramways, and 
each has made agreements with the adjoining 
local authorities, by which it works in conjunction 
therewith the continuations just referred to, which 
are outside its own district. But the Corporations 
themselves had, till this year, no working or running 
arrangement with one another, and the inconve- 
nience that resulted is obvious. As soon as a pas- 
senger reached the end of the Manchester system, 
if he wanted to go on, he would have to change 
trams and get into a Salford car, and vice versd. 
Each Corporation came to Parliament this Session 
with its own solution of the difficulty. Manchester 
proposed that it should be given running powers 
over some of the Salford lines. Salford, on the 
other hand, put forward a joint board which was to 
work the tramways in the interests of both towns. 
While the hearing was proceeding before a Select 
Committee of the House of Commons, counsel for 
the Manchester Corporation announced that an 
agreement had been arrived at on these terms: 
‘*There shall be an interchange of through traffic 
so far as is reasonable upon such routes or portions 
of such routes, and upon such terms and conditions 
as may be agreed, or, failing agreement, as shall 
be settled by the Board of Trade.” 

Besides the schemes we have just mentioned, 
tramways have been authoriced in Leicester, 
Northumberland, , Wigan, Hastings, and a great 
many more places. . But instead of enumerating a 
number of disconnected lines, it will now, I think, 
be more useful to deal with some of the principles 
involved. 

For more than 30 years Parliament has recog- 
nised in every local authority the right to a control 
of the tramways constructed in its district, and also 
to a sort of reversionary interest in the concern. 
Its reason for doing so in the case of a trainway, 
and not in that of a railway, is obviously the fact 
that the railway has to pay for its permanent way, 
while the tramway uses the public road. This 
right is given effect to in two ways: Firstly, by 
requiring the consent of the local or road authority 





to any proposed line, or the consent of two-thirds 





of the authorities where there are several on the 
route ; and, secondly, by giving the local authority 
the option at the end of 21 years to purchase the 
undertaking at a ‘‘ break-up ” or “ old-iron ” price. 
The provision as to consent is enforced in the case 
of Provisional Orders by Sections 4 and 5 of the 
Tramways Act, 1870, and in the case of Bills by 
Standing Order 22 of both Houses. It has had an 
unforeseen and deplorable result. In numerous 
cases the local authority has made use of its veto to 
extort payments for the making of street widenings 
and improvements from the promoters. Members 
of a council have even been known to stipulate for 
free rides on the tramway. In some form or other 
it will be found that nearly every tramway promoted 
by private enterprise this session has had to pay the 
local authority for its consent.* 

With regard to purchase, it is worth observing 
that while Parliament found, as long ago as in 1888, 
that 21 years was too short a lease of life to give to 
a company supplying electric light or power, and 
extended it to 42 years, the period for the purchase 
of tramways has remained unaltered. The result 
in some cases would be to make it financially im- 
possible for any company or person to construct a 
tramway. It therefore occasionally happens that 
the authority agrees to a variation of the terms of 
purchase contained in Section 43 of the Tramways 
Act. Frequently this is done in consideration of 
improvements or widenings to be made by the pro- 
moters. This has the effect of saddling posterity 
with the entire payment for a present advantage. 
Thus the London United Tramways Company, as 
the price of widenings to be made by them along 
their Wimbledon, Malden, and Coombe line, got 
the local authority to agree to give them a 25 years’ 
concession ; and at the expiration of that time, if 
the authority exercises its right to purchase, the 
terms agreed upon and incorporated in the Act are 
that they shall pay the value of the tramway asa 
going concern. In Barnes a similar agreement was 
come to. The company are to construct an em- 
bankment for some distance along the Thames at a 
cost of some 20,0001., and in return they have ob- 
tained a clause extending their term to 30 years 
and granting them the higher purchase price just 
described. The Wrexham case was somewhat dif- 
ferent. Here the promoters applied for power to 
electrify and extend their line. But in this com- 
paratively poor district they would have been un- 
able to see their way to this under the provisions 
of the general law ; and the project being one of 
public utility, the local authority very properly 
agreed to give them a term of 42 years and to buy 
them out on their fair market value as a going con- 
cern, but without making any allowance for com- 
pulsory sale. 

A point of some interest in this connection arose 
in the case of the Cavehill and Whitewell Tram- 
ways Bill. The British Electric Traction Company 
had, under Parliamentary powers, constructed a 
horse tramway, 3} miles in length, leading from 
Belfast to the suburbs of Cavehill and Whitewell. 
At the time when those powers were obtained the 
line was situated entirely in the County of Antrim 
and outside the limits of Belfast. But Belfast ex- 
tended its boundaries so as to include 14 miles of 
the tramway, and when the company came to Par- 
liament this year the Corporation asked for a pur- 
chase clause over that portion. Now Ireland has 
no provision in its legislation giving the local 
authority a purchasing power over the tramways in 
its district ; perhaps use, as has been sug- 
gested, Ireland is a poor country. Parliament, 
after hearing the Corporation, decided not to alter 
the general law of Ireland in their favour, and the 
company accordingly escaped from their grasp. 

An Act which deserves attention is that obtained 
by the Middlesex County Council. It is important 
because it constitutes a change in the general law. 
So far as any tramways authorised or to be 
authorised within the limits of the county are con- 
cerned, the County Council has got itself recog- 
nised as a purchasing body side by side with the 
local authorities ; and if they exercise this right, 
they may lease or take tolls as a local authority 
could do. The Bill was opposed by the local 
authorities, who wanted to keep their powers for 
themselves; but their objection was met by a 
clause providing that the County Council should 
only exercise its right of purchase with the consent 





* On this question see the evidence given on July 30 
before the Committee of the House of Commons on Private 
Business by Mr. Albert Gray, Counsel to the Lord Chair- 





man. 
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in writing of the local authority of the district. 
The objections of the great tramway company in 
the county, the London United Tramways Limited 


(who would naturally have objected to having two 
purchasing authorities hung over their heads 
instead of one), were overcome by a somewhat 
novel agreement. The County Council undertook, 
if the company did not oppose their Bill, to leave 
them alone in the southern part of the county and 
to support them in their monopoly. The principle 
of the Bill, if extended to other parts of the 
country, might prove a great deterrent to tramway 
enterprise. But, as was said in committee, the 
circumstances of Middlesex are undoubtedly pecu- 
liar, and it is hardly to be apprehended that a 
similar Bill would be successful with respect to 
any other county. 

Having now dealt with the conflicting interests 
of tramway promoters and local authorities, I hope 
in a succeeding article to show how Parliament has 
dealt this session with the opposition of another 
large class of opponents—namely, the railway com- 
panies. 








BRAZILIAN IRON AND MANGANESE. 


TxE Englishman, and even the Englishman who 
knows something about iron and its distribution 
throughout the world, does not usually think of 
Brazil as a future exporter of that metal. And yet 
ore occurs in several states—in Minas Geraes, 
Espirito Santo, Saé Paulo, Rio Grande do Sul, and 
Goyaz; and the first of these is declared to be so 
rich that ‘‘at no great distance from Ouro Preto 
are literally mountains of almost pure iron,” which 
are not worked owing to the lack of proper fuel and 
difficulties of transport. The metal contents of the 
ores of Minas Geraes—and not of Minas Geraes 
alone—range from 50 to 70 per cent. ; and near by 
there is an untold wealth of manganese (which has 
been in development for some years) for the pro- 
duction of steel. Since the recent scare over the 
future of the world’s supplies of the raw material for 
iron and steel manufacture, attention has been paid 
to Brazil ; and the agents of some big English and 
American interests have been examining likely 
ground, especially in Minas Geraes. The poverty 
of Brazil in the matter of coal has prevented any 
advance in smelting, and in this direction we find 
it difficult to foresee any future of consequence ; 
although we have seen it argued that, as smelting can 
now be done by electricity and this can be generated 
cheaply where there is plenty of water power, the 
cost of production per ton in the province of Minas 
Geraes (where there is plenty of water at least) 
should not exceed the cost in England or the United 
States. But with the provision of better transport 
facilities, whose advent will be expedited if real 
inducement be afforded, it will be possible to send 
the richer ore down to the sea, and ship it thence to 
the larger centres of consumption, at prices which 
will leave a margin for the encouragement of trade. 
In Rio Grande do Sol iron ore is also plentiful, and 
of the best quality ; around Porto Bello, Biquassu, 
Blumenau, Lages and other districts. 

The manganese deposits of the state of Minas 
Geraes are more fortunate than the iron deposits, 
in that some at least of them are tapped by the 
railways. Manganese is found in small veins in 
the micaceous and argillaceous schists of Queluz, 
in veins of prelosite at Gandarilla, and in inter- 
stratifications of the country rock, the most con- 
siderable of all. These last do not form con- 
tinuous beds, but lenticular masses found to exist 
over an area traversed by the Central of Brazil 
Railway from Lafayette to Marianna for hundreds 
of kilometres, and are the only deposits yet attacked. 
The principal centres of industry are at Queluz and 
Miguel Burnier, points on the Central Railway of 
Brazil, 463 to 469 kilometres distant from the city of 
Rio de Janeiro. In both places the method of 
working is by open quarries. The strata being very 
nearly vertical, the system is advantageous and 
economical. From the quarry, which is close to the 
line, the ore is carried to the station in bullock 
wagons or by a Decauville tramway. The removal of 
the upper covering of the manganese deposits has 
been effected generally without method, and the 
obstruction caused by the dumps, on the narrow area 
available between the quarries and the railway line, 
has been = rr of considerable trouble and ex- 
pense. ether mining in place of quarryin: 
would not be cheaper in the oar run ck pane 
well worth consideration. The oxidised ores are 


of the highest quality, as much on account of their 








large gore al of manganese as for their purity. 
Phosphorus, usually so injurious, is found in such 
very low proportions in these minerals as to offer 
no difficulties whatever to its metallurgy. The gangue 
consists principally of silica, alumina, lime and 
magnesia, and varies in regard to the latter, some- 
times as much as 8 per cent. or more. Iron is 
sometimes found to about 5 per cent. The proportion 
of oxides of manganese is 70 to 75 per cent., giving 
about 50 to 55 per cent. of metallic manganese, 
which constitutes a mineral of very high quality. 
On the other hand, analyses show that these ores 
contain 10 to 15 per cent. water and volatile matter, 
occasioning a serious loss in transport. 

So far as geological investigations have shown, 
Brazil is undoubtedly badly off for coal. In Rio 
Grande do Sul are several seams. The one at 
Minas, the terminus of the Dona Teresa Christina 
Railway, has recently been examined by an ex- 
pert——Dr. E. Dahne, who has reported very favour- 
ably on the quality of the coal. It is stated that 
these beds commence at Conceigaé do Arroyo, in the 
State of Rio Grande do Sul, pass through Santa 
Catharina, Parana, and Sad Paulo, and terminate 
in the State of Rio de Janeiro. A seam of fair 
coal has been found on the mainland, about 40 kilo- 
metres from Desterro, on the way to the city of 
Lages, at a place known as Fachinal Preto. A 
sample was forwarded to the Imperial Institute, 
and in course of a report on the same, Professor 
Dunstan, Director of the Scientific and Technical 
Department of the institute, gives it as his opinion 
that it will undoubtedly prove useful as a steam- 
raising coal. At a place called Quebra Dente, also 
on the way to Lages, coal has likewise been found 
at 1 metre below the surface. 








NOTES. 
Tae Mexican Bounpary SuRVEY. 

IN a paper recently read before the Engineers’ 
Club, Philadelphia, Professor O. C. S. Carter gives 
some particulars of the remarkable survey carried 
out in the American desert during the years 1890 
to 1893 by a commission for the delimitation of the 
boundary between the United States and Mexico. 
This boundary had been very inadequately marked 
out in 1848. The monuments by which it was 
marked were piles of stones, which were erected 
generally 30 miles apart, though in one case the 
distance was 101 miles. It was further believed 
that squatters and miners in the locality shifted 
these landmarks on occasion, according as they de- 
sired their claims to be within the jurisdiction of 
Mexico or the United States. One town, that of 
Nogales, was built right on the boundary line. In 
one case a street was formed along this line wholly 
within Mexican territory, and houses built along it 
with their front walls in Mexican territory, and the 
rest in that of the United States. This led to 
systematic evasion of the customs laws. The same 
saloon at one bar was able to supply Mexican cigars 
free of duty, and at the other American whiskeys 
or beers. Boundary disputes, though trivial, were 
frequent, and to put an end to them it was agreed 
between the two Governments concerned to re-mark 
the line with 258 monuments either of solid stone 
or iron, to be placed not less than 800 metres apart. 
The iron monuments used weighed about 500 Ib., 
and in some cases were made in sections so as to be 
fitted for transport by mule back. The region tra- 
versed included the Yuma and Colorado deserts, in 
which the average rainfall does not exceed 2 in. to 
3 in. per annum, and where a temperature of 128 
deg. Fahr. in the shade has been officially reported. 
The highest temperature in the sun has not yet 
been registered, as the instruments supplied to the 
commission had not a sufficiently extended scale. 
In other parts the line passes through alkali wastes. 
The rainfall here is greater, averaging 8 in. per 
annum, but the water is strongly alkaline, and 
therefore unwholesome. The lack of water was in 
fact the main trouble experienced during the survey. 
In a course of 700 miles between the Rio Grande 
and the Pacific, but five permanent streams were 
crossed. The towns are few in number, and, apart 
from a few settlements within 20 miles of the 
boundary line, the country is practically unin- 
habited. The natural roads are, nevertheless, very 
good, with the exception of certain sandy stretches 
in the desert and the rough passes through the 
mountains. The highest point on the boundary 
line is at the summit of the San Luis Range, which 
is 6600 ft. above sea level. In crossing the desert 
there were frequent instances of mirage. In one 





case a city, with all its buildings, turned out to be 
merely a number of large boulders. In other cases 
beautiful timbered lakes were seen with trees and 
other objects reflected in the water, whilst amongst 
the other effects noted was the distortion and mag- 
nification of animals. A jack rabbit would thus 
loom up as large as a cow, whilst occasionally the 
legs of animals would be-so lengthened in appear- 
ance that they seemed to be mounted on stilts 
many feet high. The entire survey lasted three 
years, and cost 225,000 dols. The } gee. was accom- 
panied by competent biologists and meteorologists, 
who made extensive collections. 


Satrorp SewaGE PuRIFICATION. 

A very interesting experiment in sewage purifi- 
cation e 4 being se 29 Salford. The Borough 
Engineer, Mr. Joseph Corbett, has designed a 
‘continuous intermittent” filtration plant, upon 
which great hopes are based. The sewage is first 
to be treated chemically, and the clarified liquid is 
then run through roughing filters filled with 
gravel at the rate of 4000 gallons i uare 
yard, this rate to be increased to 16, satetih 
in stormy weather. The quantities are equal to 
20 million gallons and 80 million gallons’ per 
acre per day. From the roughing filters the 
sewage will flow to the aérating bed, which is 
500 ft. by 510 ft. by 10 ft. deep. It is filled with 
cinder passed by a #-in. mesh and rejected by a -in. 
mesh. The arrangements for aérating the sewage 
and distributing it on the bed are very complete. 
Along the whole np, oe" of the bed there run 15 
pipes, dividing the into 16 longitudinal sec- 
tionals. From each of these 15 pipes there rise, 
at intervals of 10 ft., vertical pipes 10 ft. high, 
and the tops of these stand-pipes are connected by 
horizontal 4-in. pipes running crossways of the 
filter bed. All these horizontal pipes are provided 
with vertical spray-jets at every 5 ft., each spray- 
pipe having two ‘fio. holes set at an angle 
to each other. e constant aération of the 
bed is provided for by covering the concrete 
bottom by flanged tiles which have a clear space of 
about 3in. beneaththem. The sewage passes from 
the valve chamber into one main pipe, and is de- 
livered to any or all of the horizontal pipes. From 
these it up the vertical pipes into the 4-in. 
horizontal pipes, and thence into the spray pipes. 
The liquid wil spurt out of these pipes to a height 
of 5 ft. to 8 ft., and fall like rain on the surface 
of the filter. The dry weather flow upon the bed 
is to be about 500 gallons per square yard, and 
the wet weather flow up to 1000 gallons. This 

lant was lately described by Professor L. P. 

innicut before the Association of Engineerin 
Societies (U.S.A.), and its future operation wi 
be watched with interest. Of course, the design 
is not of universal application, for it is seldom 
that so much head can . obtained without having 
recourse to expensive pumping. In the adjacent 
city of Manchester, the contact-bed system is being 
adopted for the purification of sewage, and esti 
mates have been adopted for laying out sixty half- 
acre beds and a storm filter area. Several of these 
beds are at work. The walls are 18 in. thick, 
and the main filling is hard, coarse clinker, which 
has been rejected . a }-in. screen, the top layer 
of 3 in. being much finer to arrest the solid par- 
ticles in the sewage. The cost is 35001. an acre. 


THE JAPANESE Post-OFFICE. 


The Japanese have been celebrating with great 
éclat the twenty-fifth anniversary of their country’s 
entry into the Postal Union. It was only in 1872 
that the Japanese Government authorities began to 
act as the people’s letter-carriers; before that the 
public had to trust to such private arrangements as 
they could make. When, therefore, the International 
Postal Union was formed at Berne in 1874, their 
system was only in its infancy, and it was not until 
1877 that Japan gave her adherence to the Union. 
There were tees in Yokohama a British post-office, 
an American post office, and a French post-office. 
The Americans, with the liberality usually displayed 
by them in their Oriental relations, agreed to close 
their office in 1875, thenceforth entrusting the 
despatch of their lettersto Japan. But the British, 
whose large interests rendered them cautious, did 
not follow America’s example until December, 
1879, and the French withdrew in 1880. Old 
foreign residents in Japan can remember vividly 
how much reluctance their nationals showed to 
abandon the carriage of their mails to the Japanese. 
Experience, however, has shown how misplaced 
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that suspicion was, as the work of the Japanese 
post-office has been carried on with great efficiency 
and perfect trustworthiness. The figures showing 
the growth of correspondence are striking. They 
stand thus : 


Correspondence per Head of Population. 


1872 0.08 
1877 1.09 
1882 2.69 
se Me oe ee ve =: ¥ 3.49 
1892... an ve ve ae ye 6.81 
_.. See Sos ee ae iss oo ee 
1902 oye ... 15.99 


The twenty-fifth anniversary of Japan’s connection 
with the Postal Union was celebrated on June 21, 
in the Imperial Hotel, Tokio, and was attended by 
all the Japanese Ministers of State, most of the 
Diplomatic Corps, many naval and military officers, 
and a large representation of the commercial com- 
munity, both foreign and Japanese. In the course 
of the proceedings, Viscount Yoshikawa, Minister 
of State for Communications, delivered an address, 
giving an interesting account of the work of the 
postal department since its foundation, and of its 
relations to the Universal Postal Union. Japan 
was the first of all the countries of the Orient to 
become a member of the union. The only other 
members of the union when Japan was admitted were 
countries of Europe and the United States, Egypt, 
and a few British and French Colonies, and the union 
was then called the General Postal Union; but 
within the last quarter of a century it has grown 
in such a wonderful manner that it now embraces a 
world-wide territory, comprising all the nations on 
the face of the earth, except a few States in Asia and 
Africa, and really deserves the high-sounding title 
of the Universal Postal Union. Indeed, the union 
maintains a unique and independent position. Not 
only does it promote the welfare of the nations by 
providing them with an expeditious means of trans- 
‘org letters and goods throughout its territory, 
nut as the promoter of universal peace, it also 
binds, as with a strong chain, the different States 
of the world, and helps to foster happy relations 
between them. Speeches were delivered by other 
representatives, and the celebration helped, in a 
marked degree, to emphasise the position which 
Japan has taken in the comity of nations. 








A LIGHT-DRAUGHT STEAMER. 

On Tuesday last, the 19th inst., an interesting little 
vessel, designed and constructed for inland navigation 
by Messrs. Yarrow end Co., of Poplar, made some 
trial runs in the Thames for the purpose of exhibitin 
her characteristics to a few Government officials so 
others interested in the question of navigation of 
shallow waters. The vessel is an open steel boat 75 ft. 
long by 9 ft. 3 in. wide. The propelling machiner 
consists of an ordinary launch engine, supplied with 
steam by a locomotive-type boiler. There is nothing 
particular about the hull and machinery, excepting in 
the propeller arrangement, which we are about to de- 
scribe. The midship sectica is naturally of the approxi- 
mately rectangular form necessary with shallow-draught 
craft, and there is an outreaching spoon-shaped bow 
and a straight stern, the draught coming up to 
nothing at the forward end; as was illustrated by 
the facility with which the vessel was brought u 
to the shore at low water. In fact, the boat, wit 
her protected screw and shallow draught forward, is 
as handy to land from on a shallow shelving beach as 
a waterman’s skiff. In new countries, where wharves 
do not abound, and landing has often to be done on 
the natural shores of a river, this should be an im- 
portant advantage. 

The point of especial interest in the boat is the 
arrangement of the propeller. Our readers are 
acquainted with the method of securing light draught 





CURVES OF SPEED AND POWER 
Fig.4. 1593 Shallow Draft Screw Steam Launch. 
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by placing the screw in a tunnel formed in the after | 
structure of the hull. Ina previous issue (see ENGI- | 
NEERING, vol. lxiv., page 435) we described and illus- | 
trated a twin-screw gunboat, built by Messrs. Yarrow 
for the British Government, in the design of which the 
tunnel screw arrangement was incorporated. It will | 
be remembered that with this arrangement the tunnel | 
has an open bottom, and its highest part rises above | 
the level of the surrounding water. At light draught, | 
with the vessel at rest, the propeller is out of the | 
water for the greatest part of its diameter, the | 
amount it is emersed naturally depending on the | 
lading. When the screw revolves, it drives the air 
out of the tunnel, and the water then rises, filling 
the interior space, and thus covering the screw. 
The boat referred to draws 11 in. light, and her pro- 
peller is 2 ft. 6in. in diameter. It is, of course, neces- 
sary that the space within the tunnel should not com- 
municate with the atmosphere, otherwise the water 
inside would not rise above the level of the sea or river 
in which the boat floats. It will be seen that there is 
consequently a loss of power by the propeller race 
being thrown against the downward sloping after part 
of the tunnel. In order to minimise this undesirable 
feature, the arrangement, illustrated by Figs. 1, 2, 
and 3 on the present page, has been devised by the | 
firm. In Fig. 1 the vessel is loaded, Fig. 2 shows it at 
light draught, whilst Fig. 3 illustrates the ordinary 
arrangement of screw tunnel. It will be seen that 
in the new arrangement there is a hinged flap which 
can be raised in the tunnel, as shown in Fig. 1, or 
lowered, as in Fig. 2.. The roof of the tunnel itself, in 
place of dipping down, as in Fig. 3, is continued 
parallel with the water-line after it reaches its highest 
point. The exit, therefore, is above the water level 
(excepting, possibly, at extreme full draught), and 
iheodbate air will pass into the tunnel. This would 
prevent the water rising above the level of the sur- 
rounding water as it will do in the case of Fig. 3, 
where the whole.of the lower edge of the tunnel is 
below water even at the lightest draught. In order 
to overcome what would otherwise be a defect the 
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hinged flap can be raised or lowered (by a lever and 
links, not shown in the drawings), so that its after edge | 
is kept just below the water level according to the | 
ome of draught. Sometimes the hinged flap is so| 
balanced as to rise and fall automatically. to suit 
variations of draught. The after part of the tunnel is 
rectangular in section, so that the flap fits it at what- 
ever “— the latter may be placed. 

It will be seen that by this arrangement it is 
sible to have the after part of the tunnel—formed by 
the flap—always below water level, and yet the pro- 
peller race is not deflected downward more than is 
absolutely necessary. The advantage at anything but 
the lightest draught will be obvious, Thus, in Fig. 3, 
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supposing the boat were fully laden, as in Fig. 1, the 
race, or water driven aft by the propeller, would have 
to descend so as to escape below the point marked A 
in Fig. 2. Striking against the after part of the 
points 4 it would naturally check the way of the boat 
to a considerable extent. With the flap fitted and 
raised, as in Fig. 1, the race is driven directly aft, 
unimpeded by any obstruction. The hinge is shown 
at B in Fig. 2, and the range of lifting or lowering is 
the vertical distance A C, or from light to fully-laden 
draught. 

The results of trials made with the device are shown 


|in the diagram, Fig. 4, which gives curves of speed 


and power. It will be seen that when the vessel was 
carrying 10 tons, 30 horse-power developed by the 
engine gave a speed of a little over 7? miles with 
the flap lowered—a position that corresponded to 
the condition of the boat if it had been con- 
structed with the tunnel on the old plan. By 
adjusting the flap to the position required at the 
draught of lading, the speed was raised to a little over 
8} miles, with the same power developed and the same 
load carried. The increase was therefore about half- 
a-knot, and this, the builders calculate, represents an 
equivalent of increased power of about 25 per cent. at 
these speeds. At light draught, 11 in., the improve- 
ment due to the fitting of the device is naturally far 
less marked, the difference being about a quarter of a 
knot, as shown by the second set of curves. The gain 
is, we presume, due to the finer adjustment that is 

ssible when the flap is used. There has doubtless to 
hes fair margin, so as to make sure of complete im- 
mersion of the lower edge of the tunnel when the 
latter forms a definite oat non-adjustable part of the 
hull structure. With 1) tons load the draught is 
20 in. With the full load, 20 tons, the draught 
is 28 in., and the speed 7? miles per hour. The 
action of the flap was practically illustrated by the trials 
run last Tuesday, and also by means of an excellent 
working model which Mr. Yarrow exhibited to the 
visitors. The model was in longitudinal section, and 
was attached to the glass side of a tank. The way in 
which the air was expelled from the tunnel by the 
propeller when the flap was down was well shown; 
and the theoretical deductions, on which the system 
is founded, were practically confirmed. The water 
was seen to rise completely to the roof of the tunnel, 


| which, of course, was considerably above the level 0 


the surrounding water in the tank. ; 
The invention is doubtless one of considerable value, 


-|and should do much to aid in opening up the inland 


navigation of new countries. On the occasion of the 
trials the Admiralty was represented by Mr. W. E. 
Smith, chief constructor, and the Japanese Govern- 
ment by Captain Yamamota, of the Imperial Japanese 
Navy. 
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‘“* FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES. 
To THE Eprror or ENGINEERING. 

Srr,—Absence from town has prevented me from re- 
plying at an earlier date to the comments of Mr. J. 
Compton Merryweather (see page 156 ante) upon the 
article under the above heading, which appeared in your 
issue of July 25, page 121. I will deal with Mr. Merry- 
weather’s comments in the order in which they occur. 

1. Mr. Merryweather admits that the extincteur is 
a useful machine ‘‘if it is properly charged and ready ; 
but if the fire is not extin ighed by one charge, then 
serious delay occurs in re-charging.” To this I would 
reply that if the outbreak is too serious for suppression by 
one extincteur, it is certainly beyond the power of two 
hand-pumps to grap le with. Further, I would remark 
that in the case of buildings protected by extincteurs 
it would be most unusual to find only one machine on the 
premises. 

2. The contention that a continuous stream of water 
can be kept up from a hand-pump implies that more 

han one person is en; in the suppression of the 
fire ; and, as I explained in my previous communication, 
the proper standpoint from which to view the efficiency 
of a ‘‘first-aid ” appliance is that in which only one man 
is available for working it. 

3. Mr. Merryweather’s contention that extincteurs 
made of steel are likely to fail from corrosion is simply 
nonsense. The following facts may interest that gentle- 
man if he can dissociate his mind for a time from 
hand-pumps. I have an extincteur in my private house 
which remained charged, without any attention what- 
ever, for twenty years. Recently an outbreak of fire 
occurred, and this extincteur was brought into use with 
such efficiency that the outbreak was disposed of in five 
minutes. I have the same machine now, and I shall 
pleased to “ges it on view in your office in order to 
determine the point as to whether corrosion has affected 
it in any way. It is made of sheet steel. 

4. It should be noted that I indicated an improved 
pattern of the extincteur in my article; it has a flexible 
metal tube delivery instead of the usual rubber hose ; and 
as the control tap 1s at the top, there is no possibility of 
corrosion. 

Mr. Merryweather states that the London Fire Brigade 
put out from 2000 to 3000 fires annually with the hand- 
pump. I venture to think that if people were thoroughly 
educated to the advantages of the extincteur, they 
would eclipse this record altogether, and without troubling 
the Fire Brigade. 

Yours faithfully, 
Epw. Gro. Rivers, M. Inst. C.E. 








CHEMICAL FIRE ENGINES. 
To THE EpiTor OF ENGINEERING. 

Str,—Permit me by your courtesy to refresh Messrs. 
Merryweather’s memory. In the closing years of the late 
Metropolitan Board of Works their fire brigade com- 
mittee invited manufacturers to demonstrate before them, 
on vacant land in Whitehall-place, the utility of chemical 
fire engines for brigade use, on which occasion James 
Sinclair showed two fully-equipped brigade engines, 
mounted on four wheels, and capable of carrying six to 
eight men. The one was a combined manual and chemical 
fire engine, the other ‘‘ the Victor,” a self-acting chemical 
fire engine, of 50 gallons capacity, mounted on four 
strong wheels, with hose-reel to carry 200 ft. of hose, 
branch pipe charge box, two splicing ladders, two No. 5 
extincteurs for first aid, and accommodation for six men, 
the whole drawn by two horses, as you will see on 
page 7 of the accompanying pamphlet. At that demon- 
stration members of 1 pad Merryweather’s firm were 
aber and spoken to by the writer, also by my fireman ; 

sides, to my certain knowledge, they had several copies 
of the pamphlet referred to; also at that period we made 
several of the ‘‘ Excelsior ” and the Village Chemical Fire 
Engine, which were mounted on two wheels and drawn 
either by horse or by hand—one such was supplied 
to the Swansea Fire Brigade, of which fact they are 
= cognisant. This engine, very shortly after it was 

elivered, was the means of extinguishing a fire in a 
draper’s shop, which, but for its prompt and efficient 
application, would have been disastrous. And now, for- 
sooth, when Messrs. Merryweather find there is a com- 
mercial value in chemical fire engines, they step forward, 
claiming to be the pioneers, which claim they have no 
*~ a eee 

.pologising for trespassing on your valuable space, and 
asking ‘that you would re-mail the enclosed pamphlet 
after you have verified my statement. 
Tam, yours faithfully, 
Brianp G. SInciarr. 
19, Eldon-street, London, E.C., August 18, 1902. 








THE MECHANICAL EFFICIENCY OF CON- 
DENSING AND NON-CONDENSING EN- 
GINES. 

To THE Eprtor or ENGINEERING. 

Sir, —I have read with interest Professor R. L. 
Weighton’s paper on ‘‘Some Experiments on Steam- 
Engine Economy,” which you printed in full on page 197; 
this paper called to my mind an unanswered letter signed 

Efficiency,” which appeared on page 769, vol. lxx., and 
I think it desirable to make a slight comparison. 

Mr. “‘ Efficiency ” simply states that in his engine—a 
vertical-inverted, side-by-side, receiver-compound engine 
—the mechanical efficiency is higher when exhausting to 
condenser than when exhausting to atmosphere, and let 


us see how this d i , 
adn oes compare with Professor Weightén’s 





| Professor Weighton’s first set of experiments results in 
that the mechanical efficiency is not improved by having 
a reheater in the receiver-pipe, and he goes on to say : 
‘* The cause of this very undesirable effect is doubtless to 
be found in the greater dryness of the working steam 
after passing through the re-heater, when steam is in the 
coils.” Now, when Mr. ‘‘ Efficiency ” changes his engine 
from exhausting to atmosphere into a condenser, the 
throttle-valve must wire-draw the steam as long as the 
power developed is unaltered, and thus superheat or dry 
the steam, with which the engine is working. 

Let us now take the second set of experiments, where 
Professor Weighton says that the mechanical efficiency 
does not appear to be materially affected by de of 
vacuum, but after results plotted on Fig. 3the Shoes ser Re: 
efficiency seems to be higher for 0 in. than for 30 in. 
vacuum. This experiment was carried out on a triple-ex- 
= engine, but I venture to say that the same would 

the case of compound. 

These two sets of tests by Professor Weighton agree 
well together, but not with Mr. ‘‘ Efficiency’s” test. 
Perhaps Mr. ‘‘ Efficiency” by now could, through your 
paper, throw some light on the subject. 

A very interesting experiment would be to see what 
effect highly superheated steam has on the mechanical 
efficiency of an engine. 


Yours wy, 
August 15, 1902. . Me 








THE HARRIS-ANDERSON PURIFIER. 
To THE Eprtor oF ENGINEERING. 

Srr,—With reference to the description of the ‘‘ Harris- 
Anderson Filter,” in your issue of last week, we might 
mention that we call this apparatus the ‘‘ Harris-Ander- 
son Purifier,” to distinguish it from the ‘‘ Harris” filter, 
as the apparatus comprises very much more than the 
filter alone, and performs a duty which no filter can 
ae 
In the description of Fig. 9, in the article, we notice 
that a printer’s error has occurred. It describes the view 
as ‘condensed water after emulsification,” whereas, of 
course, Figs. 7 and 8 show the emulsified particles of oil 
in their natural state. Fig. 9 simply shows the same par- 
ticles after aggregation, and entangled in the precipi- 
tate caused by the interaction of the reagents we employ. 
The precipitate is transparent, and therefore cannot be 
observed under the microscope, but the result is clearly 
enough manifest. 

We enclose two further views which might be of interest 
to your readers. The first is a drop of the condenser 
water containing the oil particles placed upon a piece of 
the finest woven material to be procured, showing how 
readily the particles will pass through the interstices. 

he second is a view under the microscope showing the 
condition of the water after the aggregation on our system, 


particles being removed. 

Since the appearance of your article, we have received a 
certificate from the Borough Electrical Engineer of Sun- 
derland that during the two months’ working of the appa- 
ratus at the Hylton-road Station, which has now expired, 
the apparatus hasgiven him the most complete satisfaction. 

Yours faithfully, 
THe Harris Patent Feep-WatTeER Fitter, Lrp. 
AnTHONY Harris, Managing Director. 
73, Queen Victoria-street, London, E.C., 
August 18, 1902. 

[Since our article on the above ana appeared, we 
have had a sample of water, which has been treated by 
the apparatus, tested by our chemist, who was unable to 
find any trace of oil in it.—Ep. E.] 








ENGLISH AND AMERICAN WORKMEN. 
To THE Epitor oF ENGINEERING. 

Srr,—I have just been reading in one of the last 
numbers of the Minutes of the Proceedings of the 
Institution of Civil Engineers, of which I am a member, 
a paper on ‘‘ American Workshop Methods in Steel 
Construction,” and the discussion which followed it, and 
it may, perhaps, interest some of your readers to hear 
something of the manner in which Americans manage 
their works and men, and compare it with their own 
———— in ways of English managers and men. 

had occasion lately to come across in South America 
a party of engineers and workmen of the United States 
who were engaged in carrying out some very large 
works in connection with a scheme for generating electri- 
city by means of water power, which included a masonry 
dam across a river of some magnitude, an installation of 
turbines, and a steel conduit of considerable length and 
some-10 ft. in diameter, to convey the water to them. 
The chief engineer and manager, a man of great ability, 
and who drew, I have reason to believe, a salary of over 
20007. a year, lived in the same house with his foremen 
and leading hands—in fact, all the Americans; they 
messed and dined together. They were'‘all apparently 
on the best of terms, but there was no undue familiarity. 
They were all on their work, including the chief, when 
the steam horn sounded in the morning, and kept the 
same hours as the workmen, who were mostly immigrants 
from the South of Europe. They were allowed beer, 
&c., at their meals, and I was informed they could 
have whiskey if they wanted it. In fact, they were 
found with board and lodging, in addition to their pay, 
and had practically no expenses except to find clothing 
and for any amusements they might have time to indul 
in; their pay varied from 20/. to 30/. sterling per month, 
and, as far as I could judge, they fully earned it. . Every 
man seemed to be as keen on getting the work forward as 
if he had a personal interest in it, and to pull together for 
the common good of the job. They were all thorough- 


and filtration through our special filtering medium, all oil | 76 


a Americans, and there was not a European among 
them. 

In contrast with this, I regret to say that my experi- 
ence, and it is, unfortunately, a very lengthy one, as well 
as an extensive and varied one, is that the English 
workman of to-day is not what he was, or at least 
that class of man cannot be found as existed some 
thirty or forty years ago or more on_ the staffs of 
Mr. Thos. Brassey, Messrs. Peto and Betts, Messrs. 
Waring Brothers, and others, and were the pioneers of 
railway construction on the Continent—men plucky and 
self-reliant, with a wonderful way of getting on with the 
‘‘ natives,” and always on their work. Now they cannot 
be had at wages of 20/. to 307. a month, at least, for tem- 
porary work. They take their nine-hours day, half-day 
on Saturday, show a bad example to the ‘ natives” in 
every way, and generally end by giving way to drink. 
They grumble at everything which is not what they 
have been accustomed to, and their main object seems 
to be to do as little work as ible for their money. 
There are some brilliant exceptions, I admit, and when a 
good one can be found, it is hard to beat him ; but, alas ! 
they are too rare. : : 

I do not suppose the British workman realises, or, if he 
does, he does not care, that the work of the world is - 

ing out of his fingers. Belgians, Frenchmen, Spaniards, 

ortuguese, Italians, and others are to be found on most 
public works abroad, and many of them capable, trust- 
worthy, and reliable men, who are satisfied with a fair rate 
of wages, contented with their lot, and anxious to give satis- 
faction to their employers. I am afraid that in a short 
time the British workman will have to take a back seat in 
the arena of the industrial undertakings of the world. 

Tam, Sir, your obedient servant, 
An OLD BLOWHARD. 








Harsour Extension at CaPpETOWN.—A_ report on 
proposed harbour and dock extension works at Cape- 
town, prepared by Mr. W. Cathcart Methoen, C.E., and 
Mr. R. i Hammersley Heenan, C.E., has been re- 
ferred by the Table Bay Harbour Board to the consulting 
engineers of the Board in London, Messrs. le, Son, 
and Matthews. The estimated cost of the works pro- 

is 3,561,757/. This total is made up as follows: 
¢xtension of south pier elbow southward toler 1200 ft. 
long on harbour side, with a depth of water of over 40 ft., 
full — ped with sheds, electric cranes, railways, 
s, lighting, water supply, surface drainage, &c.), 
000/.; widening of south arm (quay wall 2200 ft. long, 

a depth of water varying from 20 ft. at inner end to 
over 40ft. at outer end, fully equipped as above), 321,000/.; 
quay wall and reclamation from root of south pier south- 
ward to Adderley-street pier (quay wall 3300 ft. long, with 
about 20 ft. depth of water at low water, fully equipped 
as above, and reclamation of about 94 acres), , 0002. ; 
Adderley pier (pier 2675 ft. long, tully equipped as above), 
2,0002.; extension of quay wall and reclamation sout 
of Adderley pier, including rubble mounds (quay wall 
1350 ft. long, with about 20 ft. depth of water at low 
water), 263,757/.; mole from Craig’s battery (concrete mole 
9 ft. above low water, average height 43 ft., 7000 ft. long), 
756,000/7.. storm-water drains, 85,000/.; temporary timber 
jetty, 35,000/.; breakwater extension (concrete block 

reakwater 1000 ft. long), 325,000/.; dredgers (two hopper 
dredgers of 1000 tons capacity), 80,000/., four stationary 
reclamation dredgers of a capacity of 50 tons per hour, to 
a maximum distance of 2000 ft., 32,000/.; piping and 
floats, 50007.), 117,0002. 
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CaTALocuEs. — We have received from the Union 
Electric Company, Limited, of 151, Queen Victoria-street, 
E.C., a copy of their new motor and dynamo list. The 
firm direct attention to the fact that every size of their 
machines can be adapted to run at seven different speeds, 
the output, of course, varying proportionally.—The Lah- 
meyer Plectrical Company, Limited, of 109 to 111, New 
Oxford-street, W.C., have issued a pamphlet describing 
in detail the construction of their large continuous-current 
dynamos, suitable for coupling direct to steam engines, 
Another pamphlet issued by the same firm describes their 
three-phase machinery. — We have received from Cres- 
well’s Asbestos Company, Limited, of the Wellington 
Mills, Bradford, pamphlets describing the specialities of 
the firm. These include a very large variety of coverin 
for steam pipes and boilers, plastic, sectional, and flexible 
coverings being all supplied by the firm, whilst the materials 
used included not only asbestos, but kieselguhr, silicate, 
cotton, magnesia, and hair felt. The firm also supply gland 
packings, both metallic and of asbestos.—The Newall En- 
ineering Company, Limited, of 36, Featherstone-street, 
ndon, E.C., have issued an instructive little pamphlet 
on limits and limit gauges. The firm makes a speciality 
of the manufacture of this classof gauge, and have intro- 
duced some highly original designs.— Messrs. Isaac Storey 
and Sons, of the Empress Foundry, Manchester, have 
issued a new catalogue describing their independent con- 
densing plants as supplied to steamships and power plants. 
Amongst other notable applications of Messrs. Storey’s 
condensers we may note that they were supplied to the 
Viper, and had previously been fitted on board the 
Havoc. The standard sizes of surface-condensers sup- 
= have a capacity ranging from 5000 lb. up to 
,000 lb. of steam condensed per hour.—Mr. Henry 
Clewther, of the Rolling Mills, Cleckheaton, has sent us 
a copy of his new price-list of millwrights’ fittings of all 
kinds.—We have received from Mr. Ludwig Stuckenholz, 
of Wetter-on-the-Ruhr, a finely got up catalogue, illus- 
trating cranes supplied by him to some of the principal 
factories in Germany and elsewhere. Mr. Stuckenholz 
makes a speciality of this class of work, and his catalogue 
contains engravings of every type of crane in every size 
up to the most powerful called for in current practice. 
y are arranged for electric driving. 
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WRIGHTS SAFETY DEVICE FOR ELEVATORS. 
a ” 
NTN 
A 
THE AMERICAN SOCIETY OF 


MECHANICAL ENGINEERS. 
(By our New York CoRRESPONDENT.) 
(Continued from page 226.) 
SreamM-Prez CoveRInas. 

‘* Tests of Steam-Pipe Coverings,” by Geo. H. 
Barrus, was the next paper. The author stated that 
the object of these tests was to determine the com- 
mercial value of some of the leading coverings in the 
New York market. The high steam pressures were 
from 150 lb. upward, and the low pressures about 
80 lb. The condensation for runs of 5 to 10 hours 
was drawn from the covered pipes and weighed, and 
then a comparison was made with the condensation 
from the same diameter of pipe uncovered ; 2-in. 
and 10-in. pipes were tested. No circulation was 
allowed in the pipes, and separators were used to 
remove all moisture from the steam before it entered 
the pipe. After detailing the tests at great length, 
Mr. Barrus summarised the results he obtained in 
a series of Tables, of which some are given below 
and on the opposite page. 

There was considerable discussion on this paper, 
but the results seemed to your correspondent to 
call for the full text of the conclusions. It was 
urged by one member that they should not have been 
confined to moulded or sectional coverings, but 
should have included the plastic coverings. Pro- 
fessor Jacobus presented a Table from tests he had 


Tasie I.—Data Regarding Covering. 











y l oa: tia 
Agi | sb] Se8/ 5458 
Name of Covering. = a2 s & Bos ° aI ° i 
Z¥ £5) E< |s,85\ 28 38 
BS SE) 5S |5e°s Bs gt 
pi a2 |i lascs g2 £2 
a2=iAnx~ 154 ig Be < 
80-Lb. Section, 2-In. in. | in. | in. | Ib jpg. ft 
Pipes. } | 
New York air cell a]\2 14.38| 1.09 3.22 119.25 
Gast’saircell .. - 2 #§ (| 13.92] 1.02 | 3.77 |115.85 
Carey's moulded. . a 1 14.10} 1.04 5.77 117.50 
Asbesto-sponge moulded! 4 1 14.53] 1.11 7.25 | 121.12 
Asbestocel ve ® 4 | 14.00} 1.02 5.10 116.59 
150-Lb. Section, 2-In. | 
Pipes. | 
Asbesto - sponge felt, 59 
lam. * ‘a a 1h | 15.18] 1.21 6.34 | 126.61 
Magnesia .. ia a 1 14.30/ 1.08 | 3.17 119.08 
Asbesto- sponge felt, 48) 
lam. es “e oh 1 14.77 1.15 | 6.00 |123.85 
Asbesto-sponge hair felt, 
2-ply, corrugated —. 14 15.09] 1.20 4.32 | 126.47 
Asbesto-sponge hair felt, | | 
3-ply, plain. | 9) Wo | 16.23] 122 5.54 128.08 
Ashestos, Navy brand . | 10 § $15.02; 1.16 3.69 123.69 
150-Lb, Section, 10-In. 
iper. | | | 
Watson's Imperial 111 41.08} 1.14 | 20.48 118.47 
Asbestos, Navy brand ..| 11 18 | 43.67) 1.56 12.60 | 126.17 
Magnesia .. - ..| 12) lye | 42.50] 1.37 | 17.88 /121.91 
Asbesto - sponge felt, 76 } | | 
lam. aay g 12) Ww | 1.63 | 28.55 |126.49 
Asbesto - sponge felt, 66 
lam. ae WS] DA | 4875] La | 24.47 |122.59 





i 





Nore.—In all except moulded coverings the ‘increased thickness | 
after applying varies according as the layers are loose or tightly | 
compressed, i 





personally made in periods of four hours, and with 
pressures ranging from 55 lb. to 70 lb., which were 
remarkably like those in the paper, the difference 
being less than 1 per cent. Another called atten- 
tion to the small difference in efficiency between 
the best and the poorest coverings, The question 
was raised if these tests were made for the Man- 
hattan Railway or in the interest of a manufacturer 
of pipe covering, but this was not answered by the 
author. 


—Cost of Covering. 


Taste IT. 

















ne ye : to jes 2. 
z3 28 S22 e835 
a » 
? ew 8 8 8 5 13 to= 
Name of Covering. Ss [Se 6° OSS eB 
~ 8 | ore lgB sie Stiks 
eet Bes $258 E525. 8 
% = SAF & —* Boanos 
2-In. Pipes. cents | cents | cents dols. 
New York air cell 12.32 4 | 1632 2599 
Gast’s air cell tH .| 10.56 4 14.56 2319 
Carey’s moulded .. = 8.64 4 12.64 2013 
Asbesto-sponge moulded, 864 4 12.64 | 2013 
Asbestocel .. - ..| 9.60 4 | 13.60 | 2166 
Asbesto-sponge felt, 59 | | 
lam ne se --| 19.20 4 | 2320 3694 
Magnesia ©) |) ||| oniz | 04 =| 25:12 | 4000 
Asbesto-sponge felt, 48lam} 19.20 4 23.20 3604 
Z hair felt, | 
2-ply, corrugated ..f 15.12 5 20.11 | 3202 
Asbesto-sponge, hair felt, | 
3-ply, plain wt --| 18.89 5 | 23.89 3804 
Asbestos, Navy brand 18 24 4 | 22.24 3541 
10-In. Pipes. 
Watson's Imperial 36.00 5 41.00 1453 
Magnesia .. es 66.00 5 71.00 2517 
Asbestos, Navy brand ..| 62.70 5 67.70 2400 
Asbesto-sponge felt, 76lam! 73.30 5 78.30 2776 
*” » 66lam 54.00 5 59.00 2092 





E.evaTor SaFety APPLIANCES. 
The next paper was ‘‘ Elevator Safeties,” by 


C. R. Wright. The author stated that in 1899 he 
had described two safety devices for stopping an 
elevator car by gripping the steel guide-rails ; but 
these, while the best then known, had their defects, 
and were superseded. His next statement reminded 
one of Artemas Ward’s remark: ‘‘He would sacrifice 
all his wife’s relations in the war to save the union ; 
but if it came to a time when the last sacrifice must 
be made, he would let Betsy Jane herself go.” 
Mr. Wright declined to trust even his latest ap- 
pliances himself by cutting the ropes and letting 
the elevator drop, but said that his draughtsmen and 
clerks did it forfun. It may be remarked that some 
people’s sense of humour is peculiar. The author pro- 
ceeded to state that most elevator accidents are due 
| to the failure of the hoisting machinery rather than to 
the breaking of the ropes. He thought a centrifugal 
| speed governor was the best means to operateasafety 
device. He stated the base of operations to be : 

1, Centrifugal force, absolute and controllable. 

2. Steel guide-rails, of ample strength, smooth, and well 
lubricated. - 

3. Power to 
car, which is a 
by the stored energy of springs, which is limited. 
are certainly ample means to accomplish with absolute 
reliability the function of stopping an elevator car easily 
when it is otherwise free to fall. To what defective 
mechanism, then, is due the fact that this has not yet been 
accomplished, except by the device which will be described 
later on in this paper. 

He then detailed the defects of the other two 
safeties, and said : 





gti the rails, either by the travel of the 
te and unlimited for this pape or 
ese 





Reference to Figs. 6,7, 8, 9, 10, and 11, above, will 
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CENTRAL STATION; EDISON ELECTRIC ILLUMINATING COMPANY, BOSTON. 
Fig. 73. 
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Tasie III.—Frnat Depvctions. 

Loss of Heat per Degree Difference of Temperature between 
Steam and Air per Square Foot of Pipe Surface per 
Hour. 

80-1b. Section, 2-in Pipes. 
British Thermal 


Units Lost per 
Name of Covering. Degree per 
Square Foot per 

Hour. 

1, Asbestocel .. es .728 

2. New York air cell -750 

3. Carey’s moulded .. si -768 

4, Asbesto-sponge moulded 778 

5. Gast’s air cell oe ee as a oe 793 
150-1b. Section, 2-in. Pipes. 

6, Asbesto-sponge hair felt, 3-ply, plain Fr 462 

re ” es 2-ply, corrugated .490 

8 ‘i » felt, 59 laminations. . ne -490 

9. ” ” ” ” oe = 531 

10. Magnesia .. af 581 

11. Asbestos, Navy brand ve ae oie -606 
150-lb. Section, 10-in. Pipes. 

2. Asbesto-sponge felt, 76 laminations .. ve -280 

13. ” ” 66 ” +306 

14. Magnesia a ‘x 354 

15. Asbesto, Navy brand .. $a 387 

16. Watson’s Imperial, 1 in. thick. . .428 

Bare Pipes. 

17. 2-in. pipes, 80 lb. pressure 3.081 

16.2). 4, oh ae is 3.366 

19.10 ,, 150 3.220 


Taste IV.—Coal Consumption for 10,000 Square Feet of 
Surface Heated 365 Days per Year, 24 Howrs per Day. 














2am img ne 2 3 
Ss 25° |2525 
gu 3. |Ess 
Z = 2 = 
Name of Covering. «0 lsfad|e 52 
nig dle *eSigeee 
geese SaiSo68 
= | 
felaal SBRS35 
80-Lb. Section, 2-In. Pipes. tons dols. {per cent 
1. Asbestocel xn y * 750.5 3,002 100.0 
2. New York air cell 773.2 | 3,093 | 103.1 
3. Carey’s moulded od 791.8 | 3,167 | 105.6 
4. Asbesto-sponge moulded 802.0 | 3,208 | 106.9 
5. Gast’s air cell,. Be 4 817.5 | 3,270 109.0 
150-Lb. Section, 2-In. Pipes. 
6. Asbesto-sponge hair felt, 3-ply, 
2 plain .. ro ifs 6% ..| 552.0 | 2,208 100.0 
7. Asbesto-sponge hair felt, 2-ply, | 
corruga\ us we ae .»| 585.5 | 2,342 106.1 
8. Asbesto-sponge felt, 59 laminations | 585.5 2,342 | 106.1 
% 48 *s 634.5 | 2,588 | 114.9 
10. Magnesia Ke ne 634.5 | 2,538 114.9 
11. Asbestos Navy brand.. 724.2 2,897 131.2 
150-Lb. Section, 10-In. Pipes. 
12. Asbesto-sponge felt, 76 laminations} 334.5 | 1,338 | 100.0 
13. ” i 66 i 365.7 | 1,463 | 109.3 
14° Magnesia BA He 423.0 | 1,692 | 126.5 
15. Asbestos, Navy brand vi 462.5 | 1,850 | 1383 
16. Watson’s Imperial, 1 in. thic 611.5 2,046 152.9 
>... .,.. Bare Pipes. 
17. 2-in. pipes, 80.1b. pressure .. 3176.5 | 12,706 
18, 2-in. pipes, 150 Ib. pressure .. 4022.3 | 16,089 
19. 10-in. pipes, 150 Ib. pressure 3848.0 | 15,392 














| at the bottom of the elevator where it is carried. 
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clearly demonstrate that all of the defects cited in these 
other two safeties have been entirely overcome, and a radi- 
cally new poe 3 introduced to properly and safely sto 
an elevator car by gripping the steel guide-rails. Figs. 6, 
7, and 8 show my new type of safety in plan, ee up 
ig. 9 
is an elevation showing the governor rope alii, 
Fig. 10 is a sketch of the centrifugal governor. That 
part of the rope A which runs through the grip A’ leads 
to the elevator car, passing through a a E 
(Fig. 9); it is then led under an idler on the bottom of 
the car, wound around the drum C and anchored at A 
(Fig. 6). The other part of the rope B (Fig. 10) leads down 
to and around a weighted tension sheave at the bottom of 
the hoistway, from thence up to and over an idler sheave 
lat the bottom of the car, and from there it is wound 
{around the drum C and anchored at B (Fig. 6). The 
| grip E (Fig. ba held by a light spring bolt, and when 
| the car speed down causes the governor to grip and stop 
the rope, the grip E pulls out of its bolt lock. Thes 
at which the centrifugal governor weights Y (Fig. 10) 
will fly out and drive the grip down on the rope, as shown 
in Fig. 10, is determined by the tension of the spiral 
spring Z, the same being adjusted by nuts, not shown. 

The operations in order are as follow : 

If the car in its descent exceeds its normal speed by 
about 10 per cent., the governor grips the rope A and 
stops it. The car continues its travel, pulling the latch 
bolt out of grip E (Fig. 9). The rope A revolves the drum 















































C. Thedrum C winds up the rope B. The drum C re- 
volves the shaft D in the direction to cause it to draw 
both right and left-hand nuts H and G. (Fig. 6) towards 
each other. 

At the first advance of the right-hand thread through 
the nut H, the end of the shaft forces the push-bar J 
(Fig. 6) to the left, and trips the latch K. Latch K being 
pr allows the spring M to extend, as shown in Fig. 7, 
and brings the jaws T in contact with the guide-rails U, 
within less than 2 ft. travel of the car, after the rope A is 
stopped. Further travel of the car compresses the sprin, 
M, bringing a steadily increasing pressure of the jaws 
upon the rails U until the car is easily stopped. To 
release the safety, the drum C is further revolved in the 
same direction by hand pull on the governor rope, until 
the latch K is re-latched, as shown in Fig. 8. 

It should be observed here that push-bar J clears 
the path of the screw when the latch K is sprung (see 
Fig. 7); and when returned, as shown in Fig. 8 it rs 
against the screw by pressure of a light spring which sna; 
it back into the position as shown in Fig. 6, when the 
drum C is revolved in the reverse direction by hand-pull 
on rope B, and the nuts H and G forced apart to their 
original positions, as shown in Fig. 6. e following 
essential conditions are therefore obtained : : 

(1) A centrifugal governor of the utmost simplicity and 
reliability. 

(2) The stored energy of a spring to bring the jaws 
instantly in contact with the rails, but with a pressure 
and hammer-blow too light to jar the passengers or injure 
any part of the safety. 

‘3) The steady increase of pressure of the jaws on the 
guide-rails through any distance of car travel necessary 
to bring the car to a safe and easy stop. And this is done 
by the normal closing of a helical spring, and not by the 
bending of parts which are not springs. Fig. 11 shows a 
trip-hook used on one of our shop cars to give free fall 
tests to elevator safeties. 


Following this paper came one of considerable 
interest. 
Epison Execrric Arc Station. 


‘Recent Construction at the Atlantic Arc Sta- 
tion of the Edison Electric Illuminating Company, 
of Boston,” by Messrs. I. E. Moultrop and R. E. 
Curtis. This station was subsequently visited by 
the engineers. The following is an abstract of the 
paper. 

In determining the eral scheme of the enlarged 
plant, among the considerations which presented them- 
selves with special emphasis were (a) the desirability 
of locating the entire switching and lating plant in a 
central and convenient position, and (b) the importance 
of disposing it and the various parts of the steam plant in 
such a manner that no conceivable accident short of an 
earthquake or a bombardment could bring about a condi- 
tion of affairs which would compel the wgeee J down 
even temporarily of the entire station. This led to the 
adoption of the subdivided type of station shown, having 





two distinct engine-rooms, two fire-rooms, and a ‘‘switch- 
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board” room, communicating conveniently with each 
other, but capable of instant and complete — 
each from the other, so that not only in case of fire or a 
steam explosion should it be possible to confine the effects 
to the room in which it originated, but it is made possible 
for the electrical operator to remain comfortably at his 


post and to make such manipulations as will protect the | 


generating apparatus involved, and will transfer the load 
to that portion of the station which can still be kept 
running. E } 

Incidentally it will probably be possible for some time 
to carry the entire load with the more modern machinery 
in the new rooms during the months of light load, re- 
leasing entirely at such times the old station with its 
less economical machinery, and reserving it for busy 
seasons, when all resources are utilised to their fullest 
extent. 

The switchboard of the original station was situated in 
the usual manner on an open gallery in the engine-room, 
and occupied more than one-half of the west wall of the 
room. Although it was originally intended to place 
engines the full length of the room on this side, the 
limited space in front of this board, and the danger and 
discomfort of placing steam-pipes and cylinders close in 
front of it, were strong considerations in determining to 
locate engines 6 and 7 at the front of the room, instead of 
at the end nearest the boilers. Communication with the 
engine-room, for giving and receiving orders, is most satis- 
factorily established by an installation of Cory signals of 
the type commonly used on shipboard, there being two 
sets of instruments in connection with each engine-room, 
one set showing the order, and the other the number of 
the machine to which it applies. 

The structure of the room and its various floors is fire- 
proof. There are at present two floors above the base- 
ment, and girders are in place for a third, at the level of 
the gallery in the new engine-room, should it be needed 
in the future. All these floors and the treads of the stair- 
ways are of slate supported by steel framework. The 
old switchboard and a similar new board on the opposite 
side of the room on the same floor are used for distribut- 
ing the current to the various feeders supplied by this 
station; also the battery and booster connections are 
made to this board. Each board has five sets of bus-bars, 
consisting each of a number of bars of copper laid up 
together, with spaces between. Short cables connect to 
the heels of five-point swivelling knife switches, which 
are of 1000 and 1800 amperes capacity, and are thrown by 
hand. These boards at present contain forty-four sets of 
switches (all of which are in use) with ammeters. These 
boards are connected together and to the manufacturing 
boards below by two sets of tie conductors, consisting of 
thin copper bars grouped together, with air spaces 
between, the total sectional area varying to suit the re- 
quirements. 

The manufacturing board is located on the first floor, 
and to it are connected the various generators and the tie 
lines to other stations. The term ‘ board” is applicable 
to this installation only in a conventional way. At 
present there are two rows, each of 20 posts, on one side 
of the room, on which are mount motor-operated 
switches of 3500 and 7000 amperes capacity. One of these 
rows is used for positive and the other for negative 
switches. The busses are similar in type to those on the 
feeder boards, but of much greater capacity, each con- 
sisting of three 8-in. by }-in. bars, giving a total cross- 
section per bus of 12 square inches. These switches were 
built specially for the Edison Electric Illuminating 
Company, and were the first of their kind. The posts 
are cast iron, of heavy pattern, and each is equipped 
with five laminated copper switches, each making contact 
with a lug on one of the five busses, and all with a vertical 
copper bar carried by the post. Arcing is prevented by 
a copper spring mounted on the back of the main switch 
and making independent contact, in connection with 
magnetic blow-outs. The switches are operated by motors 
mounted on top of the posts through — and toggle 
joints. Interlocking mechanism is also provided, making 
it impossible to short-circuit on two busses. Switches are 
controlled by selector switches on the operating table. 

The field-regulating rheostats for the generators are 
set close to the generators and operated by motors con- 
trolled from the operating table. This obviates a long 
extension of the field circuits to the switchboard-room, 
thus reducing risk of trouble with generators; and in 
case of accident to the control circuit, hand-regulation 
may be resorted to. The entire system of distant opera- 
tion and control makes possible a very compact arrange- 
ment of switches and regulating apparatus, especially as 
regards ground area, brings everything under easy obser- 
vation, facilitates prompt operation, and greatly reduces 
the labour of it. The operating platform occupies one 
end of the room on the same floor as the feeder boards, 
and contains the operating table, the signalling apparatus, 
and the indicating board. The latter is of similar con- 
struction and appearance to th» feeder boards, and carries 
ammeters for alt generators, boosters, motor-generators, 
and tie-lines, the station and standard voltmeters, gal- 
vanometers, and pilot lamps. 

The operating table stands about breast high, has an 
inclined marble top, and lies parallel with the indicating 
board, so that the operator faces both at the same time. 
It is inclosed by slate sides. On the top of this table are 
mounted the six-way control switches operating the 
switches on the manufacturing board; the switches for 
operating the distant field-controlling rheostats of gene- 
rators, &c.; the controlling switches for the battery end- 
cell switches (which are in a separate building nearly 
200 ft. away), &c. The feeders and tie-lines leaving the 
switchboards and the main leads from the generators in 
No. 2 room are of cable, the older feeder cables being 


engine-room floor and the basement of the switchboard- 
room. The other large conductors within the station, in- 
cluding the booster leads, and the connections to the 
enerators in the old station, are of bare copper, each 

ing made up of several thin copper bars separated by 
air spaces. It will be seen that the boilers are con- 
nected together in groups of about four (Figs. 12, 13, 
14, and 15), each group discharging through a trans- 
verse main into one of the series of headers which 


| run lengthwise of the station along the wall ane 


the engine and boiler-rooms. These ers are connec 

each to those next adjoining by means of 8-in. loops, and 
from the headers are led the branches to the engines. In 
case of the larger engines in No. 2 engine-room, each 
branch supplies one engine ; while in case of No. 1 engine- 
room the two mains are of slightly larger size, and each 
supplies a group of smaller engines, the three 1200 horse- 
sag engines being supplied by one, and the four 650 

orse-power engines by the other of these. 

The auxiliary machinery is re from special 6-in. 
mains, conveniently situated, and fed from the principal 
mains at various points. All high-pressure ees are 
drained by ‘‘ Holly ” systems, one being installed for the 
old station and one for the new. 

The distributing mains or “headers” are 12in. in 
diameter and limited to about 50 ft. in length; conse- 
quently expansion is kept down to a moderate figure, 
which is also reduced by anchoring each header near its 
centre of length. This practice is also followed in case 
of the longer branch pipes, the expansion being com- 
pelled to take place in a predetermined direction, and 
such allowances being made in the lengths of individual 
pieces as will reduce the stresses on the mains when in 
normal working condition. The former roller bearings 
have been abandoned for sliding bearings, the friction 
on these being most efficient in eliminating vibration, 
while not being sufficient to interfere with expansion. 
In a few cases where the em of a horizontal pipe was 
subject to change with change of temperature, compen- 
sating hangers on the steelyard principle, have been used, 
and the reaction necessary to counteract vibration ob- 
tained by an arrangement of semi-elliptical springs ad- 
justed to take just enough weight to steady the pipe 
without exerting an excessive force in opposition to the 
forces of expansion. 

Screwed flanges were discarded in favour of steel flanges 
welded on, and the use of copper for high-pressure work 
definitely abandoned, it being believed that these steps 
would not only reduce the number of joints liable to 
leaks, but would be decidedly in the direction of more 
uniform, flexible, and trustworthy materials. The former 
policy of using air-furnace gun iron for fittings has been 
continued, great care having been taken to choose such 
formsand dimensions at the junctions of flanges and 
branches with the bodies of the castings as will tend to 
soundness of casting and easy flow of steam. The com- 
pany’s specifications call for an iron of from 28,000 lb. to 
32,000 lb. tensile strength, and a very tough, compact, 
and reliable material is obtained. Joints are tongued and 
grooved, made up with thin corrugated copper gaskets, 
and heavily bolted. 

A special feature of the piping is the installation, in 
connection with all valves controlling the branches from 
the boilers or other mains supplying steam to the headers, 
of auxiliary valve stems leading off through solid brick 
walls to points from which they can be operated regard- 
less of conditions at the valve. This makes it ible in 
case of a disabled steam line to positively cut off the break 
in the quickest order. Stop-check valves in each boiler 
branch also give additional protection to the fire-room. 
It will be noted that the change of pipe scheme 
made it possible to reduce the pipe sizes over those 
of the former system, 12 in. being the largest size now 
used against 15 in. in the old lines. The branches 
from the boilers were reduced from 8 in. to 6in., and 
other lines kept to moderate sizes. Inasmuch as heat 
units at the engine were what was sought, the reduction 
in radiation was held to be of more importance than a 
slight drop in pressure, although drop and velocity were 
kept within reasonable limits. Large receiver separators 
at the engines, with enlarged connections to the cylinders, 
equalise the fluctuations in branch pipes due to cut-off. 


CeNnTRAL CONDENSING SYSTEM. 

A central condensing system (Fig. 16) for the new por- 
tion of the station was determined upon in the belief that 
it offered the best opportunity of developing the space in 
the main station for generating purposes, and would give 
the most compact and conveniently operated condensing 
plant with a satisfactory economy. 

Each condensing unit is of 5000 horse-power nominal 
capacity, and consists of a vertical twin-beam Blake air 
pump with 16-in. steam cylinders, 44-in. water cylinders, 
and 24in. stroke, with a jet condenser attached. Circu- 
lating water is taken from the harbour through a sluice 
7 ft. wide by 114 ft. high, with its floor 8 ft. below mean 
low-water line, and is returned through a 48-in. cast-iron 
pipe. Above each condenser, and connected to it by 
40-in. cast-iron piping, is a vertical Goubert feed-water 
heater 58 in. in diameter of shell, 174 ft. high, and con- 
taining 1333 square feet of heating surface. The exhaust 
steam reaches the heater from the engines by means of 
the main above mentioned, which is 50 in. in diameter, 
each leg being connected to the heaters of two condensing 
units, and the two legs interconnected by a 40-in. valve. 
Chapman gate-valves are placed in the main in such 
positions as to divide it into three sections, to each of 
which will be ultimately connected the exhaust from two 
of the six engines forming the full equipment of this 
room. Each section is provided with two 24-in. Gallison 
relief valves, discharging through galvanised iron risers, 
respectively 30 in. and 36 in. in diameter, which termi- 
nate above the roof in Sturtevant exhaust heads. 





carried through the station in iron ducts under the gallery, 
and the later installations through vitrified ducts in the 





The portion of the main within the condenser-room is 


of cast iron, with suitable outlets for connection to heaters 
and relief valves, while the principal portion of the main 
is a riveted steel pipe. This latter is, perhaps, the most 
interesting feature of the condensing system, as it is only 
by the most careful design and workmanship that a riveted 
pipe can be depended on for such service. The main is 
made up of 2-in. flange steel plates, all joints being butted 
with outside straps, and rivets being countersunk and 
driven flush on the inside (Fig. 17). Roundabout butt 
straps are 9 in. by ; in., and longitudinal straps 5 in, by 
4in. Longitudinal seams are single-riveted, and round- 
about seams double-riveted, all rivets being ? in. in dia- 
meter in drilled holes, and pitched about 2 in. centre to 
centre. All seams were caulked inside and outside, and 
great care was taken in cleaning, planing, rolling, and 
fitting plates to secure perfect tightness. 

h course is made of one plate, the longitudinal 
seams being about 20 deg. either side of the vertical centre 
line at the top of the plate. Courses generally run from 
74 ft. to 8 ft. in width ; some were 9 ft. 2 in. nds were 
also riveted up, the right-angle ones being made in four 
courses each, with a radius at the centre of the pipe of 
about 9 ft. Cast-iron companion flanges for the Circe, 
manhole frames for each section, and nozzles for the 
branch exhaust pipes were riveted to each pipe. 

The greater part of the pipe proper is supported b. 
cast-iron saddles riveted to the under side of the shell, 
and resting upon cast-iron bearing plates, which are 
secured in turn to the engine-room gallery framework. 
These supports are placed about 16 ft. apart, and each 
provides + se 14 square feet of bearing surface. At the 
valves heavy cast-iron saddles are provided, fitted under 
the flanges and resting upon I beams. The main is 
secured in place at the condenser-room ends, and at the 
opposite end of the room it is so confined that movement 
lengthwise must take place in either direction from the 
centre, otherwise it is not confined, except by the friction 
on renege | plates. The actual expansion in a length 
of about 135 ft. was 1} in., with one engine running non- 
condensing ; this was reduced to § in. when running con- 
densing. 

Beginning with the installation of 1899, all new boilers 
have been equipped with Babcock and Wilcox super- 
heaters, designed to superheat from 100 deg. to 125 deg., 
and applied in the usual manner in the central pass of 
the boiler. There are therefore at present four of the 
eleven boilers in the old station so equipped, together 
with the four in the new station, and the boilers to be 
installed this year will also be provided with superheaters. 


CoaL-HANDLING PLANT. 

The main elements of this plant are : 

1. A steel coal pocket running the full length of the 
water front and parallel to the pier-head, and a wooden 
shed and an open storage space in the rear. 

2. Three unloading towers traversing the top of the 
steel pocket, the two older and smaller being built of 
wood and operated by steam, and the new and larger 
being constructed of steel and operated by electricity. 

3. Bunkers of triangular cross-section included within 
and supported by the boiler-room roof trusses, and ex- 
tending the full length of the room. 

. A system. of elevated narrow-gauge cable railway 
traversing all the above. 

The B proce 2 interest centres in the electrically- 
operated tower, the booms of which extend out on both 
land and water sides, enabling it to deliver coal from the 
vessel into the pocket or the open storage space behind 
it, or to deliver from either the vessel or the storage area 
into the cars of the cable railway. The floor of the tower 
is about 24 ft. by 33 ft. over all, framed up of 15-in. 
beams and channels, and carried upon eight 33-in. wheels. 
The tower structure rises vertically with uniform outside 
dimensions of about 21} ft. by 30 ft. to a level 30 ft. 
above the floor. Above this level the form is that of a 
pyramid 55 ft. high. The various grades reckoned from 
the top of the wharf are approximately as follows: To 
top of rails, 43 ft.; to bottom of boom, 76 ft.; to peak of 
tower, 131 ft. 

The boom on the land side is fixed in position and 
extends out 72 ft. from the centre of the tower; while 
the boom on the water side slides, telescoping the fixed 
boom, and can be run out to a point 62 ft. from the 
centre of the tower. The bucket can traverse the entire 
length of both booms. 

e machinery is placed on the main floor of the tower. 
On one side are the hoisting drums, driven by two 100 
horse-power multipolar motors, one on each end of the 
shaft and wired to be run in series or in parallel. The 
resistances for these motors are cut in or out by a system 
of solenoid switches operated by a master controller on 
the operating floor. On the opposite side of the tower is 
a similar but smaller set, consisting of two 40 horse-power 
motors and the drums operating the trolley. The con- 
troller for these motors is of the usual type. On an 
extension of the shaft of this set are the drums for run- 
ning the boom in and out, and winch heads for traversing 
the tower along the top of the pocket. The operators 
are on a floor over the machinery, one being on each side 
of the boom and operating respectively the hoist and the 
trolley. The current supply is taken by special collector 
shoes from a flat copper Sar; su ported from the side of 
the pocket and kept taut by weights. 

The tower is provided with a 2-ton clam-shell bucket, 
which can be raised about three times a minute. The 
cable railway is of 21} in. gauge, and is equipped with 
self-dumping cars of 2} tons capacity, each mounted on 
two four-wheeled truc The cables are electrically 
driven. This part of the plant operates very smoothly, 
and does in a i f simple manner what, under the same 
conditions, would undoubtedly have required a complex 
plant had another form of conveyor been adopted. 





(To be continued.) 
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INDUSTRIAL NOTES. 


Tue state of the labour market as disclosed in the 
returns made to the Labour Department of the Board 
of Trade shows little change as compared with the 
month previous. The total returns were 2328— 
namely, 1193 from employers, 567 from trade unions, 
and 568 from other sources. These indicate a slight 
improvement in the metal group of industries, em- 
ployment in which is still worse than it was a year 
ago. The wages of coal-miners continue to fall. In 
some districts a large number of men were thrown idle 
by the strike of pit lads, the dispute with whom is 
not at an end. 

In the 222 trade unions specially reported on there 
was an aggregate of 550,169 members; of these 
21,859, or 4 per cent. were unemployed, as com- 
pared with 4.2 per cent. in the month previous, and 
3.4 per cent. a year ago in 216 unions, with 539,422 
members. The proportion of unemployed is slightly 
below the mean average of the last ten years, which 
was 4.1 per cent. from 1892 to 1901 inclusive. 


Employment in the coal-mining industry continued 
good during the past four weeks, but was not quite up to 
the level of the previous month. At collieries employ- 
ing 471,879 workpeople the pits worked on an average 
4.82 days per week, as compared with 5.17 days in 
the previous four weeks, and 4.83 days in the corre- 
sponding month of last year. The number employed 
at the pits was 2.3 per cent. greater than a year ago. 
The decrease in time was mainly due to holidays and 
disputes. 

Employment continues good in the iron-mining in- 
dustry. In the 131 mines covered by the returns, 
employing 15,168 workpeople, the average time worked 
was 5.68 days per week ; in the previous month 5.88 
days, and in the same month a year ago 5.58 days. 


In the pig-iron industry there is a further improve- 
ment as compared with the previous month ; the de- 
mand for labour is also better than a year ago. At the 
works of 115 ironmasters making returns, 325 furnaces 
were in blast, employing about 22,440 workpeople, 
compared with 324 in the previous month, and 312 a 
year ago, showing increases of one and of 13 respec- 
tively. 


In the manufacture of iron and steel there was little | 


change in England and Wales compared with the 
previous month, but employment was not quite so good 
asa year ago. In Scotland, owing to interruptions of 
work by the holidays, no satisfactory comparison could 
be made, but there was little real change to record. 

Employment in the tinplate trade continues good, 
and is much better than a year ago. There were 399 
mills in operation, including those engaged in the 
manufacture of black plates, compared with 398 in 
the previous month, oe 347 a year ago. The number 
employed is stated to be about 20,000. 





Employment in the engineering and metal group of 
trades shows some improvement over the previous 
month, but it is still worse than it was a year ago. 
The proportion of unemployed union members was 4.4 
per cent.; in the month previous, 4.9 per cent.; in the 
same month last year, 3.3 per cent. 

In the shipbuilding trades some improvement was 
manifest, but employment is much worse than it was a 
year ago. The proportion of unemployed union members 
was 5.6 per cent.; in the previous month, 6.8 per cent. ; 
in the same month a year ago, only 3 per cent. 

Employment in the furnishing trades has fallen off 
and is now slack. The proportion of unemployed 
union members was 4.2 per cent.; in the previous 
month, 2.8 per cent.; a year ago, 3.1 per cent. The 
Coronation gave a little spurt to these branches. 

In the bui ding trades employment continues dull, 
especially for this season of the year. It is not so 
good generally as it was a year ago. With bricklayers 
and masons trade is fairly good, but with painters and 
plasterers it is said to be bad. The proportion of un- 
employed union carpenters was 2.9 per cent., as com- 
pared with 3 per cent. in the previous month, and 2.8 
per cent. a year ago. For plumbers it was 6.5 per 
—* a month ago, 5.5 per cent.; a year ago, 6.3 per 
cent. 

_ Employment in the printing and bookbinding trades 
indicates a slight improvement, but it is not so g 

as It Was a year ago. The proportion of unemployed 
union members was 4.4 per cent.; in the previous 
month, 4.6 per cent.; a year ago, 4.1 per cent. In the 
paper trades employment has improved, and is better 
than it wasa year ago. The proportion of unemployed 
was 2.2 per cent.; the previous month, 2.4 per cent. ; 
the same menth a year ago, 2.8 per cent. 

In the boot and shoe trades employment has further 
declined, and is reported to be fed, In the leather 








| Trade has declined in the coachbuilding industry, 


and is not so good as it was a year ago. The propor- 
tion of unemployed union members was 2.6 per cent. ; 
the previous month, 2.3 per cent.; the same month a 
year ago, only 1.9 per cent. ~ 

Employment in the glass trades is worse than it was 
in the previous month, and worse than it was a year 
ago. 





Employment in the cotton trades shows a slight im- 
alee gg in the spinning branch; in the weaving 
ranch it has declined somewhat, and is only moderate 
os tag In mills and factories employing 90,500 
emales, 89 per cent. in the spinning mills and 83 per 
cent. in weaving factories were in full employment. 
In the former the proportion was 4 per cent. better 
than last month and 8 per cent. better than a year ago ; 
in the latter it was 2 per cent. worse than last month, 
but 16 per cent. better than a year ago. 

In the woollen trades employment continues good; in 
the worsted trades fairly good, but declining. In the 
hosiery trades there is improvement. 

Agricultural labourers have been busy, casual 
labourers easily finding employment. Dock and river- 
side labourers have been busier ; the average employed 
in London was 15,097 ; last month, 14,650. 





Changes in the rates of wages in the month affected 
293,911 workpeople, the net effect being an average 
reduction in wages of 74d. per head weekly. Of the 
total number 15,631 received advances, and 278,280 sus- 
tained decreases. In the month previous 343,486 
persons were affected, the net result being a decrease 
of ls. 9}d. per head weekly. In the same month last 
year there was a weekly decrease of Is. 1}d. per head of 
272,768 workpeople. The principal advances were to 
ironstone mihers in Cleveland, 6400; quarrymen in 
Weardale, 1500; blastfurnacemen in Scotland, 3500; 
and 1140 steel workers at Eston. The decreases were 
mainly in the wages of coalminers in various districts 
in the kingdom. All the changes except one (350 
workpeople) were effected without a strike. 

There were 25 fresh disputes in the month, affectin 
104,642 workpeople, of whom only 17,907 were affected 
directly, while 86,735 were affected indirectly. There 
were 13 disputes in mining industries, four in en- 
gineering, metal and shipbuilding trades, four in the 
textile trades, one in the building trades, and three in 
other industries. All the disputes settled, except one, 
were in favour of the employers, or were compromised; 


| the chief of the latter was that of the pit lads. 





The London Trades and Labour Gazette contains 
some notes on child labour in the United States. It 
does not appear that the American Republic is ahead 
of us in this respect, if we can believe some of the 
reports on the question recently published. The 
Gazette is averse to labour alliances with political 
parties, and points to the recent election at Clitheroe as 
an example of what the labour representatives should 
be. The Gazette supports the South Wales miners in 
their efforts to get.rid of the sliding scale, and has not 
faith in a Conciliation Board, which is to be substituted 
for it. The men are advised to ‘claim a minimum 
wage which will place them above the need of Conci- 
liation Boards.” Is that so? Even with a minimum 
wage, Conciliation Courts would have a value, as the 
history of the last quarter of a century clearly shows. 
The question of white v. black labour in South 
Africa is briefly discussed. All things point to 
difficulties in this matter. The question of the strikes 
at Barcelona and other places in Spain was before the 
London Trades Council, and some strong remarks 
were made as to the character of those strikes, the 
objects being other than industrial progress. The 
political nature of those movements has often been 
referred to in these columns; now the National 
Federation of Trades has drawn attention to the sub- 
ject, in a report by the secretary of the General Union 
of Workers in Spain, which report is said to have pre- 
vented money being sent to the strikers by English 
unions. The first of May demonstrations were de- 
scribed as a failure, and it was proposed to substitute 
therefor the first Sunday in May ; but the motion was 
lost. 





The report of the Associated Ironmoulders of Scot- 
land shows that while the membership of the union 
has remained almost stationary, the idle members on 
benefit decreased by 136. Those figures indicate an 
improvement in this branch of the engineering trades, 
and, further, that there is an increased demand for the 
output of the moulding shops. The report states 
that 35,000 tons of additional shipping was contracted 


|for in June, which was more than in any previous 
| month of the year. 


It argues that with the restora- 
tion of peace there will probably be a revival of trade. 
The total number of members was 7283. The income 


trades it has continued to decline, and is bad. The during the six weeks covered by the returns amounted 
Proportion of unemployed union members was 3.6 per | 
cont..5 the previous month, 2.8 per cent.; a year ago, 
2.3 per cent. 

s0me branches. 





to 2933/. 2s. 1d. ; the expenditure to 2980/. 15s. 3d. 


|There was therefore a decrease in the capital account 
The conclusion of the war has affected | of 47/. 13s. 2d. The aggregate funds amounted to 


73,5701. 2s. 2d. The cost of ‘‘idle,” or unemployed, 








benefit in the six weeks was 1422/. ; superannuation 
benefit, 8667. 13s. 6d.; funeral benefit, 275/.; and 
accident benefit, 1007. The cost of idle benefit in the 
first half of the present year amounted to 67671. 11s. 3d. ; 
superannuation benefit, 3427/. 7s. 2d. ; funerals, 4480/. ; 
accidents, 1007. On the half-year there was a gain in 
funds of 5232. 6s. 7d. As trade was rather dull, this was 
a good increase. The union boasts of a balance equal to 
over 10/. 2s. per member. Very few unions average 
so high a rate. The council has had to report upon a 
chronic loafer—one who drew all the money he could 
on the plea of out of work, and then joined the Free 
Labourers. 


The report of the Associated Blacksmiths shows a 
slight decrease in membership, and an increase of 63 
in the list of unemployed signing the vacant-book. 
Both are said to be due to the holidays. The sus- 

nsions were not due to a decrease in trade, as there 
nas been a demand for men, but to altogether 
other causes. There was an actual decrease of mem- 
bers on unemployed benefit of 15, the increase was in 
the list of those not in work, but not entitled to out- 
of-work benefit, as regards term of non-employment, 
or being in arrears. There were 41 members on super- 
annuation benefit—decrease, by death, one. Sick 
benefit was paid to 127 members, but there was no 
funeral benefit in the month. As regards the state of 
trade, things look hopeful. It is stated that the 
new work booked was greatly in excess of the output. 
The new work in course of construction on the Clyde 
is estimated at 400,000 tons. The work in hand is 
sufficient to keep men employed for a considerable 
time. 





The report of the Operative Cotton Spinners is ver 
discouraging as regards employment. Out of 6354 full 
member, 1049 on an average per week were in 
receipt of unemployed benefit, equal to 16.5 per cent., 
as compared with 8.62 per cent. in the previous month, 
and 5.52 per cent. a year ago. This increase is due 
mainly to the new rule which provides for unemployed 
benefit during short time. This rule is die con- 
demned by the secretary in his report. There were 
also 7373 piecers, of whom 895 were in receipt of un- 
employed benefit. The united membership was 13,727. 
There were 24 dispute cases in the month ; in one the 
members were on strike. One or two others were un- 
settled. There were 26 accident cases, and 14 claims 
upon employers under the Compensation Act. 





In the monthly circular of the Durham Miners’ 
Association, Mr. John Wilson, M.P., deals with the 
very successful gala held on the race-course. This 
was the thirty-first gala. During the thirty-two years 
represented the miners have sien vast strides. The 
membership of the Association is 85,000, all financial 
members. The total income last year was 100,538/. 
13s. 1d. . The total expenditure was 54,3001. 13s. 11d. 
The total funds amounted to 217,544/.—increase in the 
year, 35,337/. In the expenditure are several generous 
grants to various labour movements—Penrhyn quarry- 
men, Grimsby fishermen, Danish firemen, &c. The 
Compensation Commmittee dealt with twenty-nine 
cases in the month. There were a few disputed cases 
left unsettled. The report deals also with Judge 
Grantham’s charge, which had evoked considerable 
comment. It now appears that there were compara- 
tively few miners’ names in the calendar. The r 
has since modified his imputations. 





In the Wolverhampton district there has been little 
change in the industrial position or outlook. It is 
stated that the reserve of orders on the ironmasters’ 
books are small, and new business has been difficult to 
obtain at quoted rates. Makers of best bars are 
engaged on Government contracts, which keep them 
fairly well engaged ; but business in commoner quali- 
ties of all sorts has been small—much below the 
average at this period of the year. The expectations 
in respect of South Africa have not as yet been realised, 
while German and Belgian competition is disadvan- 
tageous to British producers. In the engineering and 
allied trades there has been little change ; nor has 
there been much change in the hardware. industries. 
At the present moment it is not easy to gauge the 
situation, for the holidays have disorganised many— 
indeed, most of the trades. But the outlook is not so 
aed was expected some weeks ago, when the war 
ended. 





In the Birmingham district there have been evidences 
of increased business in the iron and steel trades, but 
the improvement is slow and has its drawbacks. It is 
thought that it will take some time to bring trade up 
to its normal level. The dearness of pig iron is one 
cause of hesitancy, while the high price of fuel operates 
to kee Pie iron up in price. Then, the opening up 
of South Africa brings to the front foreign competition. 
The open door is regarded as an obstinate, instead of a 
means of free ingress to British enterprise alone. 
This involves questions of political import, and not 
merely those that are purely industrial. Marked-bar 
makers continue to be well employed, but common-bar 
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MECHANICAL APPLIANCES 


Fig7, Adjusted for Under-Cutting. “See . 


Baf-Ty pe; Coal-Cutter (Hurd.) 
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manufacturers have, it is said, to make concessions to 
obtain orders. The engineering and allied industries 
remain about the same, so far as can be seen; but the 
recent interruptions in trade render it very difficult to 
accurately gauge the situation. The other iron, steel, 
and metal-using industries also show little change ; 
but here, too, circumstances have of late indirectly 
affected the state of employment. So far as can be 
seen, however, the outlook is not discouraging. 





In the Lancashire districts one set of holidays comes 
upon the heels of another. The iron and steel trades 
have not varied very much. Business has been slow ; 
but local makers’ brands are in request, and the brands 
used are said to be scarce. Finished-iron makers find 
difficulty in getting their full quoted rates. In the 
engineering and allied industries there is little change, 
but what there is seems to be for the better. There 
appears to be no falling off in the electrical engineering 
branches, or in locomotive building. Boilermakers 
also continue, apparently, to be well employed. In 
some other sections, however, the reports are not 





equally favourable. The improvement in the textile- 
machine-making trade is not very great at present, 
and in the machine-tool-making branches it is not very 
pronounced. In constructive work, however, there 
appears to be a good deal stirring. The position just 
now is not easily described, nor can it until the 
summer holidays are over. At present it is mere 
expectation. 





The South Wales coalowners have decided to appeal 
against Mr. Justice Bigham’s recent decision. Counsel 
on their part urged that facilities should be given, but 
counsel for the men objected, and in doing so gave an 
undertaking that the men should not meanwhile recur 
again to stop-days. But if these are not illegal, why 
interfere? This decision leaves the question of. legality 
open for the higher court. It appears that the decision 
did not touch the question of legality of action by the 
men, only the liability of the’ Federation for its part 
in the matter. 








Fig.? 
utter Pick Esize). 





Comparison of Bar with Disc Machines. Each holing 4 feet 6 inches 


Fig.i0. 


(under) in the same seam of hard fireclay at 18 inches per minute. ~~ 4% 
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may mean that it will come forward, at no distant date, 
as a dispute. 


onds 


of a coal-cutter proper. The Frolich machine (page 228 
ante) is more serviceable for heading pu s and 
drilling. The illustrations show the chief points in the 


It has been decided that the National Federation of | machine and the methods of heading operations, which 


Trade Unions shall hold their next annual meeting in 


|are very interesting. Various sizes are made: the one 
| for general work is as follows ; Cylinder, 3 in. in diameter; 


Dublin. It is also proposed that the next International | varying stroke from 6 in. to 8} in.; working pressure, 2} to 


Congress shall meet in the same city, and at the same 
time, so that the Irish trade unions will have a lively 
time of it. 

It is rumoured that concessions are likely to be made 
to the American coal strikers, so that work may be | 
resumed. It is reported that Mr. Pierpont Morgan is | 
favourable to concessions, The exact position of | 
affairs cannot be stated, for the reports are very vague. | 
What is certain is that there has been some severe 
collisions with the non-union men and the State 
militia. 








MECHANICAL APPLIANCES IN MINES.* 
(Coa Cuttine anp DRILLING.) 
By R. H. Watnrorp, Member, Newcastle-upon- 
Tyne. 
(Concluded from page 230.) 
Percussive Rock-Drilis.—The introduction of a driller 





4 atmospheres ; number of strokes per minute, 300 to 400; 
weight, 180 Ib. An hydraulic column (Fig. 5, page 229 
ante) is used mostly, which arrangement gives a much 
firmer hold to the work than an ordinary screw. It is 
said two and three machines are fitted on to one column, 
but this could not be in a coal mine ; in sinking operations 
the machine is fitted on a tripod. 

The Frélich drill is made in four sizes as follows: 








| | | : 
Approxi- 














| 
Diameter r Pressure |mate Horse- 

No. of Maximum weight. |in Atmo- | Power 
Piston, | "*TOKe. | | spheres. required per 

| | | Machine. 

mm. | mm. | . } | 

1 so | 220 | 130 | 2to4 | 8told 

2.21 75 220 «| | Mot | 75, 22 

gt Bogs “iis Pie Pee 8° | %,,4 | 6,, 10 

4 60 170 | 70 | $y4 | 5 8 


There are many power drills to be seen working on the 
Continent and in this country, notably the Daw rock 


The labour problem in South Africa continues to | into the ca’ of coal-cutting appliances will no doubt | Y° : Be he 
occupy the attention of those most directly interested, | cause a oncmindns the axrangement for swinging the omy gerard: ~ “yo Patent Pick Compa this — 
and also, to some extent, of the authorities. It is dis- | tool whilst operating shows, however, that holing under an ie y nave : ge gs ore in th a 
cussed in the Press, and various suggestions are offered. | 0T in coal can be performed, and under certain conditions | nachi ¥ aa ‘eral arilliy ~ “| “a ps ironstone ; 
The one apparent fact is that the supply of native | ©xCeedingly good holing. For instance, in places where a | it is “e Rg erg ll eon wor liiott drill (Fig. 6, page 
labour is altogether insufficient. How is it to be ss is met which cannot by a rotating action | 399 5 - reali y _ - amet _ sb etiachal® 
comeadied? | be dealt with, the percussion rock-drill does the work hh ees e), wi pe mang i. RAQCOE: BERT OU 
. | satisfactorily ; in fact, a -percussion machine often does | + y tool, and very light. ‘ tly invented a 
f | well when other types completely fail. The swinging | fr. Morison, of Cramlington, a y Thich has 

The Associated Master Plumbers have decided not | device allows the tool to be worked at varying angles | double-cylinder reussion drilling machine — bos 
to recognise the new bye-laws of the Operative | from the horizontal to a vertical position, so that it can hole | 57 eran features. He ali lbs drill may be 
Plumbers’ Association as regards extras when at a dis- | under and shear, and therefore applies to many conditions | OF" urtibo ce Cie fo Ress “3 oy : 
tance from their homes. This has frequently been a | Bar Type Soal-Cutter (Hurd).—This machine is a little 
burning question in the building trades, and the deci-| * Paper read before the Institution of Mechanical , less costly to instal, and, it is said, less power is required, 
sion of the masters to join the Builders’ Federation | neers. | and it occupies less space as compared with dise mac 
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MECHANICAL APPLIANCES IN MINES. 
(For Description, see opposite Page.) 
Fig .M. Coal-Cutting at Floor-Level. 
(Clarke-Stephenson.) 


This machine is also made without the intermediate gear for cutting at higher level. Fig.i3. 


Undercut Electric Coal-Cutter. (Diamond Co.) 
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Fig.14, Overcut Electric Coal-Cutter. 
To cut 2 feet above floor-level. To hole 5 feet. (Diamond Co.) 











Ree (7474.H.) 



























































Fig.t5. 
Standard Undercut 
Air Coal-Cutter. 

Lo hole 5 feet. 
(Diamond Co.) 
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. oe . . + / . 
all things considered there is no material gain by this type | likely found its origin in the compressed-air type; it | Length of heading done... Sic 1590 ft. 
over aa: disc machines when account if cio of work applies perfectly both to the engines and gearing re- Section of heading Meh ead ft. wide by 
performed. Like the dise cutters, these are designed to | quired, two cylinders being placed one at either end of 7 ft. high 
work on the floor-level and at varying heights above the | the framing driving on to a central shaft. The applica- Character of rock... ... Hard sandstone and 
floor. Figs. 7 to 9, 260, illustrate an under and over | tion of comp! air as against electricity has advan- a : slate rock 
type machine, and show it to be a compact and altogether | tages, the speed of the engines being more suitable to the Number of working days as 199 
a sound mechanical engineering job. Doubtasto theability | working speed of the tools, thus reducing gear is almost is attacks ae pe 342 
of the bar standing up against heavy work may be dis- | done away with; in fact, the crankshaft may be coupled ‘e drillsin use... ... 2 
pelled, as it seldom, if ever, happens that this part gives | direct to the disc through a single purchase. As to the tact hydraulic columns 
way. The cutting tool is rather a difficult thing to shape, | question of safety, this is somewhat exaggerated. Elec- eae se Be 2 
but by the use of proper forging dies this work can ily | tric appliances of the present day for mines are quite Number of miners per shift... 4 
be performed at an ordinary Blacksmith’s hearth. The | safe; the motors are so well covered that a spark cannot x drivers _,, as 2 
following Table shows the principal dimensions and other | pan, be emitted, the only source of danger being the Average number of bore-holes ‘; 
interesting details : possibility of a cable being dislocated ; there are many per attack $e ws be ee 
| such incidental possibilities in a mine, but very remote. Average depth of bore-holes _... 5 ft. Lin. 
» | Figs. 14 and 15 show the machine as it is now made. Pa time for drilling bore- ; 
? | 4 1S.s |S 3 | Fig. 16 (below) shows the arrangement for fitting the holes... a 6 ... 6 hours 30 minutes 
Sigil sizis 29] 2 eae We + ie eee #, machine. An electric machine of this type possibly holds Average time for blasting and 
¢ b/s BIS a2 = 2 |Se] bea ‘w= | the record for holing—this being at a pit in Durham, carting ... ace os me 7 hours 
es Sit isic ssl § £ |§° 22 | 22 where 140 yards nearly 6 ft. deep is cut per shift, repre- Gelatine dynamite used per 
NES pean et, etic cS hats Mi ES: eA Hai. te senting 2500 superficial feet, average. Ee ae ee: 42 Ib. 
lewt ewt B.H.P) volts Ib. per Gelatine dynamite used per 
: - yard APPENDIX I. linear foot of heading ... Ss ES 
A 66/26 111/19 1 J - \ 12 400 J \ 22 Heading Work Records by the Frilich Driil. Average progress per ya Lae 4 7: 
"Lae J (23 J | Drivii Head t the ‘* Mansfeld’schen Kupfer- ” a saab ‘. 
3.0 ) 1.9 | mney. ling wes ig Pe oss ‘ ‘ehtloch?” oe. 
B 9.3/2.8/1.4| 30, 2 iH to ti as | aot to Yoo | ne joe et ee ere AppPeNDIx II. 
l ne J \ 4 J : F E ee Cost of Getting Coal in a South Yorkshire Colliery. 
C 9.6/2.8 1.10) 45° 3 | to 26 | 400 | to \ 28 Time uired os uelaliae the. Total Underground Cost of Working a Seam 3 Ft. 3 In. at a 
L6.o J \ 24 J — From October 19 to Depth of over 500 Yards in a Yorkshire Colliery by 
= mee" December 16,1899 | Afeans of the “ Diamond” Deep Undercutting Machine, 
The cutting tools (Fig. 9, page 260) are all one size— Length of heading done... __... 393 ft. Holirg to a Depth of 5§ Ft. in a Stiff Fireclay. 


i.e., one size from one end of bar to the other ; they weigh 





Section of heading . 8 ft. wide by 74 ft. 









































4 lb. each ; picks are fitted at intervals between the screw, high 
Fig.16 Arrangement for Fliting the Machine.(Diamond @) 
: — - 
Go) J ob Vi a: 
© oO 
—- 3 


and the bar rotates at about 400 revolutions per minute. 
In the cutter head-piece there is a toggle arrangement 
which gives the bar a reciprocating action ; this back and 
forward action, together with the rotary motion, gives a 
shearing and chipping action on the coal, which reduces 
the strain on the bar and effectively cleans out cuttings 
from the tools themselves. The cutter head-piece has 
— advantages in the ready way of varying the angle of 
the holing bar. . The bar may be tilted to any angle. The 
small size (A) is applicable to low seams owing to its light 
weight and the space it occupies. A diagram showing 
the comparison between bar and disc machines holing 
hard fireclay is shown in Fig. 10, page 260. 

Dise-Type .Coal-Cutter (Clarke-Stephenson ).—Generally 
the disc machines are larger than the bar machine de- 
scribed ; they are heavier and occupy a little more space ; 
but against the apparent disadvantages there is the ques- 
tion of stiffness to be considered, and a greater output. 


The Clarke-Stephenson is doing work equally as as | 


any other coal-cutting machine; the disc is made of 
cast steel to undercut from 3.6 ft. to 6 ft.; cutter tools are 


fitted to the periphery of the disc about 12 in. apart, into | 


a square socket set to a suitable angle, and there is also 


provided sockets to opposite hand, thereby allowing the | 
machine to hole across a face in either direction by the | 


simple readjustment of the tools and reversing the engine 
and hauling tackle. The disc has teeth grid fashion cast 
on the internal part of the rim, into which is geared a 
pinion. A single motor (continuous current) 1s fitted, 
and with intermediate gearing the speed is reduced. The 


dise revolves at varying speeds to suit the work to be | 


done from 20 to 50 revolutions per minute; the motor, 
which is capable of developing 25 effective horse-power, 
runs about 900 revclutions per minute. The drawings, 
Figs. 11 to 13, are supplied by the makers, Messrs. Ernest 
Scott and Mountain ; they are concise, and go to show the 
designs are carefully considered, due regard being shown 
to lightness consistent with stability. The Clarke- 
Stephenson machine is fitted with the Scott and Moun- 
tain totally-enclosed electric motor. 

Dise-Type Coal-Cutter (Diamond Company ).—These 
coal-cutters are made to work electrically and by com- 
pressed air; they have many points in common with 
other machines of the dise type, but the cutting disc 
is arranged to work from a central point, and where it is 
advisable to hole across the face oat back alternately this 
seems the better form. The machine is always in perfect 
balance, and naturally greater depths of undercutting can 
be obtained without the risk of the trouble of getting off 
the road. The disc is provided with loose or separate 
tool-holders fitted to lugs paciecting from the rim—a very 
good feature, as it simplifies the disc casting and the tools 
can more readily be reversed; a bolt is withdrawn and 
the tool box reversed. 

The electric appliance does not seem as simple as the 
one previously noticed, there being two motors fitted in 
series; but probably less heating at the armatures is found 
owing to the cooling area being greater. In many other 
respects the two disc machines compare. 

The compressed-air machine is probably the best in use 
at present of its class. The central position of the disc most 





Character of rock ... ... Magnesia limestone 
and lower new red 
sandstone 

Number of working days avs 134 

s attacks as i 713 
a drills in ee a 4 
a hydraulic columns in 
use... cas nay ie ~ 2 
Number of miners per shift... 8 
- drivers is a 9 
Average number of boreholes 
per attack en ae e. 9 
Average depth of boreholes __... 3 ft. 7 in. 
;, time for drilling bore- 
holes... a Ne 1 hr. 46 min. 
Average time for blasting and 
carting ... a Ps ..  2hrs, 28 min. 
Gelatine dynamite used per 
NR Sr 25 Ib. 
Gelatine dynamite used per 
| linear foot of heading... a 8: 
Average progress per attack ... 3 ft. 
= », 24 hours... 15 ft. 10 in. 


Driving a Heading of the ‘‘ Kirchbergtunnel,” near 
Schiltach (Schwarzwald). 
One drill in use. 
Time required to complete the 


Average depth of ‘boreholes 3 ft. 5 in. 


time for drilling the 


” 


boreholes... me Sg ... 11 hours 45 minutes 
Average time for blasting and 

carting ... ne my. Ve eee oR 
Gelatine dynamite used per 

attack... nat as i 20 Ib. 
Gelatine dynamite used per 

linear foot of heading... bes 64 Ib. 
Average progress per attack ... 3 ft. 2in. 

had =< », 24 hours... St 5s 


Driving a Heading at the Coal Mine ‘‘ Deutschland,” 
near Hasslinghausen. 
Two drills in use. 
Time required to complete the 
work ies ioe ies rf 





work ‘ts ... From December 29, 
1891, to February 
3, 1892 
Length of heading done... ie 127 ft. 
Section of heading ... 6 ft. — “4 74 ft. 
ig 
Character of rock... = Hard granite 
Number of working days 28 
ae attacks des ik 40 
- drills in use ... ee 1 
i. columns in use “ee 1 
a miners per shift... 2 
<2 drivers Pe Xs 3 
Average number of boreholes 
per attack oe ll 


From October 26, 


Cost per Ton. 
Coal-getting (11d. per ton standard i a 
price, including 574 district per- 


centage) a = os ; 1 6.46 
Coal-cutter men, paid by day = 0 4.82 
Cleaning up, ripping (9 ft. roads), 

horsekeepers, hurrying and hang- 

ing on, main roads, bye-work, and 

superintending, including deputies, 

shot-firers, &c. Ree = oe 1..191 

3 1.19 


Approximate output from seam, 4500 tons per week. 
Average tonnage for fillers, 65 tons per shift. 








LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Luzon, recently launched from 
the shipbuilding yard of Messrs. Robert Stephenson and 
Co., Limited, Hebburn-on-Tyne, for the Societa Anonima 
Ungherese di Armamento Maritimo Oriente, of Fiume, 
was taken out to sea on Tuesday, the 5th inst., for 
her official trial trip. Her dimensions are: Length, 
340 ft. ; breadth, 47 ft.; moulded depth, 29 ft. 10in.; 
and she carries a deadweight of fully 6250 tons. The 
engines, which are of the triple-expansion type, having 
cylinders 25 in., 40 in., and 67 in. in diameter by 45 in. 
stroke, were supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, Middlesbrough, and the two larger main 
boilers, working at 165]b. pressure, were apnea by the 
builders. A speed of over 11 knots was easily attained. 





The fore-and-aft screw ferry Helsingborg, built to the 
order of the Danish State Railways for the route Elsinore- 
Helsingborg, was on Wednesday, the 6th inst., success- 
fully launched at the yard of the Elsinore Iron Shipbuild- 
ing and Engineering meet: Elsinore, Denmark. The 
ferry is built of steel, and her dimensions are 177 ft. by 
32 ft. by 13 ft. 11 in. depth of hold. She will be fitted 
with two compound engines, indicating 800 horse-power. 
In the vacant berth the keel of a cargo steamer for 
Copenhagen was laid down. 


The trial trip of the s.s. Lulea, built by the Elsinore 
Iron Shipbuilding and pe Company, Elsinore, 
Denmark, to the order of Mr. H. M. Gehrckens, of Ham- 
burg, took place on Saturday, the 9th inst., in the Sound, 
and was considered very satisfactory. The vessel is built 
of steel to the highest class of German Lloyds, and her 
dimensions are: 240 ft. bt ft. by 16 ft. in. depth, of 
hold. The engines are of the triple-expansion type, with 
surface condenser, indicating 650 horse-power. During 
the trial trip an average speed of 104 knots was attained 
with a consumption of coal of only 0.6 kilogramme common 
steam coal per indicated horse-power. 








On Wednesday, the 13th inst., the new steamer Low- 
moor, built by Messrs. Ropner and Son, of Stockton-on- 
Tees, to the order of Messrs. Walter Runciman and Co., 
of Neweastle-on-Tyne, made her official trial trip in the 
Tees Bay. The vessel has a deadweight cargo capacity of 
about 6100 tons, and is fitted with triple expansion engines 
of 1300 indicated horse-power, built by Messrs. Blair and 
Co., Limited. 





On Wednesday, the 13th inst., the new steel screw 
steamer Acacia was taken to sea for her trial trip. 
vessel has been built by the Irvine Shipbuilding and is 
Docks Company, Limited, of West artlepool, for the 
Lilly Shipping Company, Limited, of the same town. 
She is of the following dimensions—viz. : Length, 315 ft.; 
breadth, 45 ft.; and depth, moulded, 25 ft. The eng 
are of the triple-expansion type, and have been eupale 
and fitted by Messrs. Richssdeo ms, Westgarth, and pr 
Limited, Hartlepool, with cylinders 24 in., 38 in., pa 
64 in. in diameter by 42 in. stroke. After adjusting 
compasses, the vessel’s head was turned seawards and & 





1894, to June 26, 
1895 


series of trial runs made, when a mean speed of 12} knots 
| was obtained. 
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ENGINEERING WORKSHOP 
PRACTICE. 

A SERIES of pamphlets which have been issued by 
Messrs. Ludw. Loewe and Co., Limited, of 30 and 32, 
Farringdon-road, E.C., deserve more than passing 
notice. They have been written by Mr. H. F. L. 
Orcutt, who represents the firm in this country. 
Up to the present there have been four of these 

ublished, and they take the form of small, well- 
Sica books, excellently printed and illustrated. 
The subjects treated upon are ‘‘ Chucking,” 
‘‘ Foundry Practice,” ‘‘ Limit Gauges,” and ‘‘ Tool- 
Room Equipment.” The latter comprises the 
largest publication. It consists of forty octavo 
pages, with a folding plate mounted on linen, 
the plate illustrating eight machine tools, and 
also a model drilling jig and tools. These ma- 
chines consist of a 3-in. double-spindle centring 
machine, a screw-cutting engine lathe, a com- 
bined light-turning lathe and cylindrical grinding 
machine, a universal milling machine, a cutter 
sharpening machine, an upright drilling machine, 
a sensitive drilling machine, and a shaping ma- 
chine. The tools illustrated are doubtless from 
the designs of the firm whose name is frankly 
attached to the publication ; but the little book 
is written with an absence of pufting that is most 
refreshing in these days of frequent self - adver- 
tisement, when, also, writers who pose as inde- 
pendent authorities too often take advantage of 
the production of a book to push the wares of 
certain favoured firms. 

Probably few managers of machine-shops now 
question the advantage of having a special depart- 
ment for keeping tools in order, if not for their 
manufacture ; but not so many have the courage to 
properly equip the tool-room. The necessity of 
doing the thing thoroughly, if at all, is, however, 
gaining ground, and this is more especially the 
case in works where automatic and semi-automatic 
machine tools are in use. Mr. Orcutt very truly 
says that ‘‘ many of our engineering shops have 
largely adopted labour-saving machines, without 
attaining results promised by machine-tool makers, 
or getting returns which should be expected from 
investment in improved plant.” This he ascribes 
to a state of transition. ‘‘ Their staff, organisa- 
tion, and systems are still running on the old 
lines, with which accuracy, quality, and efficiency 
are largely dependent on the skill and judgment of 
the mechanical worker; while by the new methods 
with labour-saving tools, results are more depen- 
dent on the setting, the design, and upkeep of 
cutting-tools.” The moral is, that not only should 
those who essay to use labour-saving machine-tools 
have a properly equipped tool-room, but they should 
also have it manned by highly-skilled operators. 
Parsimony in this department is fatal. ‘‘ The suc- 
cess of a labour-saving machine, costing hundreds 
of pounds, is often dependent on the tool, of which 
the part that actually does the work may only cost 





| a few shillings.” 


into use of late in this country. 
American origin, and has been adopted, we are 
told, ‘‘for a class of work performed on turret 
machines (either vertical or horizontal), which are 


holes. The parts are ‘chucked,’ or revolved, when 
held in the face-plate chuck of the machine.” The 
object is to ‘‘reduce cost and increase accuracy,” 
and this is reached by specialising the operation 
with the aid of a machine and tools which are 
adapted to the work. Comparatively unskilled 
labour suffices when the ‘‘ chucking ” department is 


is the result. ‘‘ Without a proper ‘chucking’ 
system, a manufacturer must either give up the 
idea of producing interchangeable work, or pay 
such prices for labour that he cannot meet the 
competition of those using a proper outfit, by the 
aid of which alone it is possible to secure accuracy 
combined with cheapness.” That is Mr. Orcutt’s 
opinion, and the experience he has had in the 
equipment of engineering establishments renders 
it worthy of serious consideration. The tools 
needed for chucking operations are illustrated 
in the pamphlet, and the operations are de- 
scribed in detail. As an example, the boring 
and facing (facing often accompanies chucking) of 
a 15-in. cast-iron pulley, with a cored hole for 
a 1}-in. shaft, is given. Firstly, a boring bar 
is used to true out the hole and take off scale, 
then a four-lipped boring tool, then a shell reamer, 
and lastly, an adjustable reamer. After this the 
hub is faced. The actual time taken to finish the 
1}-in. hole 3 in. long, and to face the hub, should 
not be over 4 minutes, not including setting of 
work, and the hole would be accurate within known 
dimensions as tested by the limit-gauge. 

To limit-gauges a separate pamphlet is devoted. 
This subject was treated by the author in his 
paper read before the Institution of Mechanical 
Engineers at the beginning of the year. The 
principle upon which the limit-gauge system works 
is well known; and it is now largely held that, once 
the initial expense is faced, the use of limit-gauges 
enables a nearer average approach to accuracy to 
be maintained at a moderate cost than with any other 
system. The pamphlet gives examples of limits, 
or ‘‘tolerance,” as it is termed in America, suit- 
able for various kinds of work ; and concludes by 
stating that the limit gauge system is a recognition 
of the fact that nothing can be made of absolute 
accuracy. The finest work is the most expensive, 
and recognising this, it remains to fix the maximum 
deviation from absolute accuracy that may be 





allowed. Having fixed these limits, a gauge is 
made, the two ends of which differ in size by that 


‘limit ; and it is then absolutely certain that any 





American manufacturers, we are’ 
told, commonly pay from 12s. to 16s., and even 
20s., a day to good tool-makers. | 

The pamphlet on ‘‘ Chucking” opens with a not- 
unnecessary definition of a term which has come; 


It is, of course, of; 


arranged with a set of tools for finishing cylindrical: 


properly equipped, and yet interchangeable work’ 








piece which comes within this limit will be within 
the accuracy required. 

The ‘‘ Notes on Foundry Practice” formulate 
certain very sound principles of engineering practice 
which are beyond dispute, but of which it will do 
no harm to many engineers to be reminded. There 
is a diagram showing the wearing properties of 
cast irons of varying tensile strength, the range 
being from 16,000 1b. to 31,000 Ib. per square inch. 
For machine beds Messrs. Loewe use iron of 
26,000 Ib. tensile strength, the wearing quality 
being little less than that of the hardest iron, 
whilst it is much easier to machine. The author’s 
experience is that contraction tests are not alone 
to be depended upon for regulating mixtures of 
foundry iron, especially with low carbon, the con- 
traction being largely affected by the temperature 
of the cupola. The tendency of a mixture to 
chill is tested by specimens of special form, and 
shrinkage is also determined in the same manner. 
Fluidity is tried in a practical manner. Hardness of 
iron is tested by actually cutting it. A drilling ma- 
chine with a weighted feed has a recording appa- 
ratus attached. A standard test bar is first drilled, 
then the sample bar, and then the standard bar 
again. A comparison is made between the rapidit 
with which the drill feeds per 100 revolutions wit 
the bar under test, and the mean of the two drillings 
of the standard bar. Two drillings of the latter are 
made in order to eliminate the effect of dulling 
the tool. The drill is made of a special tungsten 
water-hardened steel. The author strongly advo- 
cates pickling castings before machining. ‘‘The 
cost,” he says, ‘‘is very small, and the saving in 
the machine-shop very large, owing to the removal 
of the silicified skin and loose sand, so destruc- 
tive to cutting tools and the working surfaces of 
machines.” 

We are glad of the opportunity of bringing 
these little books before the notice of our readers. 
They differ in so agreeable a manner from the large 
number of trade catalogues now issued. No doubt 
it is no part of the duty of a manufacturer to in- 
struct his existing or possible customers in the 
practice of their craft, although it’ may quite pos- 
sibly be to his advantage. Too many engineering 
catalogues, however, give the very smallest amount 
of information respecting the uses of the articles 
offered, or the method of operation. Some people 
seem to think that a few puffing paragraphs of 
meaningless eulogy of their own goods are quite 
sufficient, if accompanied by well-executed engrav 
ings on polished paper, and a showy cover with 
festoons of prize medals embossed. Mr. Orcutt 
appeals to one’s intelligence, and gives substantial 
reasons why the things made by his own and certain 
other firms should form part of a well-organised 
engineering establishment. 








Buenos AYRES AND Rosario Raitway.—This nor raged 
has been authorised to open for traffic the first 55 miles of 
a new branch to Rio Cuarto, 
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The Anthracite Coal Industry : A Study of the Economic 
Conditions and Relations of the Co-operutive Forces in 
the Development of the Anthracite Coal Industry of 
Pennsylvania. By Peter Roperts, Ph.D., with an 
introduction b . G. Sumner, LL.D., Professor of 
Political and ial Science in Yale University. New 
York: The Macmillan Company. London: Mac- 
millan and Co., Limited. 1901. [Price, 15s. net. 

Tue coal industry must, from its peculiar position 
in modern life, acquire an importance in the eyes 
of students of economics quite out of proportion 
to its actual magnitude, as compared with that of 
other leading industries. The conditions under 
which work is carried on in any one of the great 
manufacturing industries may form a special and 
an interesting study ; but these.industries are at 
present dependent for their very existence upon 
the supply of coal; so that changes in the coal 
industry—whether they be due to physical causes, 
to the action of the capitalist, or to the state of 
the labour market—must be reflected by changes in 
the others also. Thus it is of the utmost import- 
ance to have as full and as accurate information 
as possible on the state of the coal industry in 
each country where a supply of coal is found. The 
conditions of labour, the relations between em- 
ployer and employed, the action of the State 
towards the enforcement of regulations for the 
safety of life, all require careful consideration ; but 
in addition there is a special problem. Coal is not 
an article of manufacture ; itis provided by Nature, 
and in largely varying quantities. It is therefore 
of the utmost importance to know the actual extent 
of the deposits, and so to be able to calculate for 
how many years the supply of this commodity may 
be expected to last. The answer to this question 
will have far-reaching consequences to the whole 
population of the particular nation concerned, and 
even to the people of other nations. Any book, 
therefore, which aims at supplying us with informa- 
tion on all these points for the coal-industry of any 
country deserves close attention; and as America 
is now the greatest rival to Great Britain in indus- 
trial matters, English readers will take a special 
interest in information concerning the coal supplies 
of that country. 

The present volume treats only of anthracite 
coal, found in extensive deposits in the State of 
Pennsylvania. The whole area of the coalfields is 
1700 square miles, while the coal area itself occupies 
483 square miles. The author describes the geo- 
graphical position of the coal-beds, the extent of 
each, and the geological nature of the ground in 
which they are found, and provides maps of the 
districts to assist the reader. The total amount of 
anthracite coal taken out of the mines from 1820 to 
1900 is 1,197,706,181 tons, and it is estimated that 
there still remain to be mined 4,832,685,668 tons 
—that is, four times what has already been mined. 
The annual output, however, is now about 60,000,000 
tons, so that the anthracite coal supply will be 
exhausted in about eighty years at the present rate 
of production. The author closes this chapter on 
the nature of the Pennsylvanian deposits by a dis- 
cussion of the effect of their geological structure 
upon the industrial conditions. The chief effect is 
that a uniform rate of wages for the whole coal- 
fields is impossible, as the veins are far from 
uniform. Contortions, irregularities, and flexures 
are constantly met with, rendering the working 
more difficult than in other places, and a readjust- 
ment of wages has to be made accordingly. The 
men’s unions are therefore debarred from attempt- 
ing to lay down a standard wage; and, in fact, 
their sphere of action has to be purely local. 

The second chapter treats of the developing of 
the coal-beds, and describes the different methods 
of mining in vogue. Already the richer veins have 
been nearly exhausted, and to-day a large per- 
centage of the annual output is mined from thin 
veins. The principal method of mining now in use 
is by a shaft, as in England, but earlier forms— 
‘* stripping” and ‘‘slope mining ”—are still met 
with to a considerable extent. ‘‘Stripping” con- 
sists of removing all the earthy material which 
covers the vein, and then mining the coal in open 
daylight. With the exception of the foremen, all 
the workers of this form of mining are Italian or 
Hungarian, and we shall see immediately that 
throughout the whole of the Pennsylvanian coal- 
fields a very large percentage of the miners consists 
of foreigners from Eastern Europe. This, of course, 





has an important bearing on the economic problems 


concerning the relations of capital and labour. In 
‘slope mining” an opening is made at the surface 
and excavations carried down an inclined plane to, 
or through, the coal beds. Shaft mining is, how- 
ever, the prevalent form, and the author gives 
interesting particulars regarding the nature and 
cost of the different operations. 

The nature of mining operations is such as to 
demand an immense outlay of capital if they are 
to be properly carried out, and the author devotes 
a chapter to particulars of what has been done in 
this respect, giving the amounts of capital sunk 
in mines in various localities. We need not trace 
here the history of the rapid appreciation of land 
containing coal, especially during the last ten 

ears, as the best veins are being exhausted. 

he speculator has, of course, been busy in a 
field promising such great fortunes, and while 
some have been unlucky and lost vast sums of 
money, others have had their outlay repaid again 
and again, and have amassed great wealth. ‘It 
is the opinion of men familiar with coal land 
stocks,” says the author, ‘‘that more money 
has been made by speculating in coal land than 
by mining coal.” This is the age of ‘‘ combines,” 
and in view of the mooted combination of interests 
among the Scottish mineowners, it is interesting to 
learn that at the present time these anthracite coal 
mines of Pennsylvania are nearly all owned by a 
syndicate. Probably no one in this country will 
be surprised to learn that this was brought about 
by the ubiquitous Mr. J. Pierpont Morgan, whose 
energy was rewarded by a handsome profit over the 
transaction. This is what the author says on the 
matter: ‘‘ In a suit brought to restrain the voting 
trustees and directors of the Erie Railroad from 
buying the Pennsylvania Coal Company’s mines 
and plants with certain miles of railroad, the 
plaintiff said that Mr. Morgan paid 27,400,000 dols. 
for the property, and then sold it to the Erie for 
37,000,000 dols., clearing 9,600,000 dols. by the 
transaction. The reply made by the defendant was 
that Mr. Morgan only cleared 2,300,000 dols. on 
the deal, which it claims was only fair and just, 
being less than 9 per cent. on the transaction.” 
But if we are not surprised to hear of a Morgan 
syndicate, we are somewhat surprised that this 
mining syndicate should consist of railway com- 

nies. Five of these companies—the Erie, the 

rie and Wyoming, the Lehigh Valley, the Central 
of New Jersey, and the Philadelphia and Reading 
—now form a syndicate which controls over 79 

r cent. of the total contents of the coal-fields. 
his has come about by the fierce competition 
which formerly existed among the companies for 
the profitable carrying trade from the mines to the 
nail. While cutting of prices prevailed, profits 
were, of course, greatly decreased, but with a com- 
munity of interests this is avoided. Even before 
the syndicate was formed, however, the railway 
companies were trading in coal, for many of the 
individual operators found it more profitable to sell 
their coal at the mine to the railway company, 
which in turn sells it at a profit in the markets, 
than to pay freight rates and sell the commodity 
nny inthe markets. In the agreement made 
y Mr. Morgan with the individual owners in 
October, 1900, the rates to be paid by the companies 
were advanced to 65 per cent. of the tide-water 
price. 

A chapter on ‘‘ Mining Management and Inspec- 
tion” affords much useful information; and the 
reader acquainted with the English law on this 
subject will be able to make an interesting compari- 
son with the American efforts in the same direction. 
We may pass over that part which deals with the 
need of discipline in mines and the duties of inside 
and outside foremen, and glance shortly at some of 
the actions of the Legislature on this subject. The 
first thing which strikes one is that while the 
amount of legislation—measured by the number of 
enactments—would seem to be much greater in 
America than in this country, there does not 
= to be the same insistence by the Legislature 
that its enactments shall be respected and rigidly 
enforced. This may be due to over-legislation. 
In 1897 an Act was passed which prevented a 
manager from employing any person as a miner 
unless he presents a certificate of competency to 
mine coal. To obtain this certificate each applicant 
must have worked for two years with a practical 
miner in the anthracite coal-fields, and he must 
then pass an examination on the practice and 
duties of mining, answering twelve questions in 





the English language. This law is held in con- 





tempt by the miners, as certificates have been 
issued broadcast at 25 cents ahead to all manner 
of persons, even to Sclavs who cannot speak 
English. One of the mine inspectors in his report 
characterises this law as ‘‘one of the worst pieces 
of legislation that was ever passed for this region, 
as it has driven competent miners coming to these 
fields away, as they refuse to labour for two years 
with this class of miners [Sclavs] before they can 
have a place for themselves to work.” Again, the law 
requires that no child under twelve years can be 
employed on the mines—a very wise provision, and 
one which is faithfully observed in this country ; 
but the author tells us that in September of 1900 
the labour leaders organised a parade of breaker 
boys in Scranton to show the people how many 
boys of from eight to twelve years were actually 
employed in the breakers. The greatest offenders 
here are the parents of the children, as the 
employers, to comply with the law, require a sworn 
statement from them that their child is over twelve 
years of age ; but one would think that the State 
would not allow employers to relieve themselves so 
easily of their responsibilities, as in very many of 
these cases it must be obvious to them that the 
parents have perjured themselves. The mere 
demand for a sworn statement is not all that can 
be done by way of reasonable precautions. After 
this we are not surprised to learn that many other 
laws are a dead letter, and that the impression is 
thus given that the wealthy capitalist can do as he 
pleases. The growth of this belief, with its con- 
sequent loss of faith in law and order, constitutes 
a danger to the State, as it leads to the propagation 
of extravagant socialistic ideas among the workers, 
who may thereby be led to do mischief when they 
exercise the franchise at the polls. 

In another matter the state of legislation in this 
country seems to be much further advanced than 
in America. It is many years now since our Truck 
Acts were passed, but in this account of the anthra- 
cite coal mines of Pennsylvania we find the ‘ com- 
pany store” still in existence, bringing with it 
great evils into the lives of the miners. Every- 
one knows the history of these stores in our own 
mines, so we need not dwell upon the consequences 
which naturally follow from their existence—im- 
providence, favouritism, demoralisation, and so on. 
Of course, such a store may have its good features, 
and, if properly worked in the interests of the 
employés, may be of the greatest value to the miners; 
but all men are but human, and employers desire to 
make as large a profit as possible, so in the end 
it is the evil which is prominent, and the possi- 
bilities of good are not fulfilled. The author de- 
scribes the attempts which have been made to 
abolish the company store, and it is interesting to 
observe that such success as has been achieved is 
really due to the miners’ unions rather than to 
legislation, as this has been made an issue in miners’ 
strikes. Atthe present day most of the stores have 
disappeared, but some still remain. The delay 
in abolishing these stores is not due to a want of 
attention onthe part of the Legislature, for many 
attempts have been made to legislate on this matter. 
In 1881 a law was passed to enforce payment in 
lawful money of the United States, or in paper 
money ‘‘redeemable for its face value in lawful 
money of the United States;” but this law was 
declared unconstitutional, ‘‘in being an infringe- 
ment of the privileges of men to sell their labour 
for what they think best, whether money or goods. ’ 
The suggestion here made, that the miners took their 
pay in goods from the store rather than in cash as 
a matter of choice, is amusing. Other Acts have 
been passed, but have failed to achieve their pur- 
ee A new Act with the same object was passed 

st year, and came into force on January 1 of this 
year. It provides that all operators paying their 
employés in ‘‘orders, checks, dividers, coupons, 
pass-books, or other paper representing wages or 
earnings not paid in cash,” iPr” pre tothe Treasuly 
of the Commonwealth a tax of 25 per cent. on the 
face value of all such amounts, and an additional 
25 per cent. is put on if there is a failure to comply 
with this provision. It remains to be seen what 
effect this measure will have. Its form is strange 
to an English reader, but eloquent of the difference 
in the two countries in the respect for the law. 
The object is to abolish the store, yet those who 
passed the Act seek to do this by a round-about 
method—viz., imposing a tax upon all payments of 
wages otherwise than in cash, instead of making it 





penal to make such payments, and enforcing the 
penalty. This Act was passed at the instigation of 
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the one trade union among these miners which has 
succeeded in combining them all against the em- 
ployers—the United Mine Workers’ Organisation. 

The story of the growth of this organisation is 
iven in the chapter on ‘‘ Strikes,” which shows an 
excellent picture of the conditions of labour and its 
struggles with capital, and in that on ‘‘ Unionism,” 
where the details of the organisation are given. 
We have not sufficient space at our disposal to go 
fully into these chapters, but one point calls for 
notice. We have already remarked that a very 
large percentage of the miners consists of men from 
Eastern Europe — Poles, Little Russians, Hun- 
garians, Magyars, Lithuanians, Slovacks, Bohe- 
mians, Italians, and Swiss. Counting only workers 
over sixteen years of age, ‘‘ from 25 to 30 per cent. 
of the employés in the anthracite coal-fields are 
Sclavs, or between 30,000 and 35,000 in all... . 
Scores of collieries to-day cannot work when the 
Sclavs observe a religious holiday. Anthracite 
mining cannot at present get along without the 
Sclav.” Such a large foreign population must of 
necessity have an important effect upon the general 
conditions of the industry. As workers they are 
hardy and strong, and are willing to work in the 
thin veins which the Anglo-Saxon avoids as much 
as possible. They also work longer per day. 
Another recommendation in the eyes of the em- 
ployers was that it was thought they would 
never combine with the English-speaking workers 
for the protection of their interests ; but this is no 
longer true, for all have been successfully drawn 
into the United Mine Workers’ Association, and 
struck work with the others in the strike of 1900. 
It is in this connection that the danger from this 
foreign element appears. When roused they are 
quick with the knife and the revolver, and during 
the last strike were responsible for many extreme 
actions. The possibilities of evil, should this popu- 
lation be roused into conflict with the owners, are 
too obvious to require to be dilated upon. 

A chapter on reclaiming the waste completes the 
practical investigation of the subject, and the 
author concludes his work by a chapter entitled 
‘‘Reflections,” in which he discusses the pros and 
cons of the capitalistic system, and endeavours 
to make clear certain economic facts which the 
workers ought to know, but do not. He also indi- 
cates directions in which the new syndicate might 
effect improvements. 

The book provides most interesting reading, and 
is a valuable contribution to economic literature. 
The author has evidently made himself thoroughly 
familiar with the facts of his subject, and in his 
treatment of the relations of capital and labour he 
shows no prejudice on one side or the other, but 
points out impartially the faults on both sides. We 
can cordially recommend this work. 
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CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION. 

(Continued from page 242.) 
PRODUCER“ As. 
Producer-gas plants are exhibited by the Wasser- 
gas Syndikat System Dellwik-Fleischer, of Frank- 
fort-on-the-Main, whose apparatus are spreading all 


over the world, and who show also some specimens 
of iron weldings on their system ; and by Poetter and 
Co., of Dortmund, whose apparatus is constructed 
for the motor of a rolling mill of the Maschinenbau 
Actien-Gesellschaft, formerly Gebr. Klein, of Dahl- 
bruch. 
ILLUMINATING Gas. _ 

The handsome wrought and cast-iron pavilion of 
the Aktien-Gesellschaft fiir Gas. und Elektricitat, 
of Koln-Ehrenfeld, demonstrates that the firm, 


and iron departments, street lamp - posts, gas- 
stoves, pavilions, complete winter gardens, &c. 
They have multiple-burner lamps on view, which 
can be extinguished singly or simultaneously ; and 
their by-passes and devices, which are worked by 
levers or chains, are such that the pilot flame goes 
out when the burner flares up, and lights again 


matically. The lamps are not intended for use 
indoors, for which the noise they make and the 
heat they give out would render them unfit ; but 
they are very well suited and economical for rail- 
way stations, &c. 


Tue Apos Furnace ComBusTIoN CONTROLLER. 


The Ados apparatus of the Feuerungstechnische 
Gesellschaft, of Aachen, whose British agents are 
Messrs, Sanders, Rehders, and Co., of 108, Fen- 





which was established in 1870, manufacture not | 
only their wind-safe Ritter lamps, named after their | 
director-general, Ritter, but also, in their foundry | 


church-street, E.C., exhibited in the Machinery 
Group IV., records automatically the amount of 
carbon dioxide in the furnace gases at intervals of 
|5 or 10 minutes, and thus checks the stoker. 





cent. of CO,; in practice we are generally satis 

| with about 14 per cent. Butif the percentage sinks 
| below that, and down to 9 per cent., for instance, 
which is not by any means an exceptional case, it 
‘means that 20 per cent. of the coal is wasted—i.e., 
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Fic. 10. Apos Furnace 


when the lamp is turned off. The likewise well- 
known Pneumatische Gasfernfiinder Gesellschaft, of 
Dortmund, shows its Lenze pneumatic lamp-lighter 
system in the same pavilion. They distinguish 
evening and night lamps, which are operated by 
mercury valves with floats. 


when the pressure rises to 4 in. or 5 in. of water, 
the night 


will light up. 

The Millennium Licht Company, of Hamburg, 
have fitted one of the cafés with their large, ex- 
ceedingly powerful incandescence gas lamps, which 
burn pressure-gas, and are said to give a very 
economical illumination combined with an excellent 
colour of the light. 

The Washington Licht Gesellschaft, of Elber- 
feld, burns petroleum vapour, produced with the 
aid of a pump, in incandescence burners. When a 
few strokes have been given by hand, the pump 








When there is no| 
pressure in the pneumatic pipe, the lamps are out ; | lytic Alkali Company, at Middlewich, as we men- 


ntern burns, the evening lantern not ; | 
when the pressure is raised to 10 in., all lamps| 
jand elsewhere. The apparatus, styled the Automatic 





continues to supply the petroleum vapour auto- 


CoMBUSTION CONTROLLER. 


used for heating up an excess of air, owing to faulty 
construction of the furnace or to want of attention. 
Automatic stokers are not less in need of such 
a control than hand stokers. The Aachen firm 


|exists only since 1900; but the apparatus have 


given satisfaction in the works of the Electro- 


tioned in March last, and have recently been 
re by the Corporation Electricity Works 
at Bankside, at Glasgow, Wolverhampton, Berlin, 


CO, Recorder Ados (Arndt patent) consists of motor, 
gas pumps, and analysing and recording apparatus. 
Fig. 10, which is a section through the actual instru- 
ment, looks less complicated to a chemist than it 
might appear to an engineer. No external power is 
required to work the apparatus. The gas is taken 
up by one or more gas suction pipes 1 in. in dia- 
meter, inserted in the flue or flues of the setting, 
and passed through a very simple filter of wood 
wool ; the motor has its own pipe of 1 in., but is 
combined with :the other apparatus, and is not 


Theoretically, furnace gases might contain 21 Res 
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placed in the furnace. The motor consists simply about twenty times the volume of gas actually | Exhibition on furnaces, boilers, stokers, fuels, com- 
of a tank and bell, not shown in the figure, the analysed, so that the apparatus is sufficiently flushed | bustion, and evaporation, promise to furnish very 


latter being fed with the furnace gas. The chimney | to receive a new charge. 
draught creates a vacuum under the bell, which is/ One motor may work several recorders, which 


forced by the atmospheric pressure into the tank, | are then switched on in turn ; at Berlin, two motors | 


until an automatic valve readmits the air after an are provided for ten recorders. As the apparatus 
interval of five or ten minutes. The rising bell registers the percentages, it is not affected by the 
lowers or raises a glycerine bottle F, and works temperature. Any carbon monoxide would not be 
also a pair of pumps which dip into oil and rise and absorbed ; but its formation would be due to in- 
fall alternately. When the bottle F is atits lowest | complete combustion, which the apparatus is to 
level, its glycerine just reaches to mark m,, when indicate. Water vapour would be absorbed, how- 
at its highest, to m, in the tubular bulb G,, a por- ever, and the moisture of the coal would thus make 
tion of which is calibrated in cubic centimetres ; 'a difference, we should think. The potash has to 


Waser 
Inlet 





Fic. 11. Retsert WATER-SOFTENER. 


there are 100 cubic centimetres between division O 
and mark m,. The gas inlet into G, is through St, 
and .m,. When the bottle F is raised so that its 
glycerine touches m,, the inlet is shut off, and any | 
fresh gas arriving from the furnace will find an | 
escape through St,. The bottle F rising higher, | 
the 100 cubic centimetres of gas in G, are 
through §,, into the caustic potash 

ulb A, where the CO, is absorbed. The non- 


absorbed volume of air, nitrogen, &c., which 
will replace a corresponding volume of the potash 
lye, is forced up through tube R, into globe a,, 





shutting off the tube R,, and further through §,, | 
into the bell T, which, in its ascent, raises the 
lever R. The less has been absorbed, the 
higher the bell and ele will rise, and, as the| 
lever causes the pen P to draw a vertical line, we 


Fic. 12.. Retsert Water METER. 


be renewed every week ; the glycerine lasts a long 
time ; moreover, a mixture of glycerine and water 
read from the length of that line on the record- can be used in all but the measuring vessel. The 
sheet the percentage of CO,, and consequently the’ maximum height of the apparatus with bell and 
~—ar of the combustion. The moment the tank is 6 ft.; the weight complete, ready for packing, 
bottle F has reached its maximum level, it begins | is 2 ewt. 

to descend, its glycerine sinks to m,, and the gas, _A draught indicator is shown by Wiesenthal and 


still intercepted in A is, with the aid of the pumps, | Co., of Aachen. 





discharged through St, These pumps deliver | 


The long duration tests being conducted at the | 


instructive material. We pass to the 


Water -Sorreners: Retsert, REICHLING, 
GREVENBROICH, 

‘applied on these tests. They each deal with 
/20 cubic metres (4500 gallons) of water per hour. 
The best known is that of Hans Reisert, of 
Cologne, illustrated in Fig. 11. 

| The Reisert apparatus, which takes its water 
‘from the Rhine, consists of a distributor, a lime 
' saturator (patent Dervaux), and the reaction chamber 
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Fic. 13. Rercu~rnc WateR-SoOFTENER. 


with Reisert filter, The first and last of these parts 
are united ; the continuous saturator forms a special 
part. On the top of the main cylinder are three com- 
partments. The first receives the water, the 
second the soda lye; in the third the lime is being 
slaked and converted into milk of lime. This lime 
solution flows through a long funnel into the high 
conical lime separator. The funnel reaches down 
to below the middle of this vessel, so that the 
lime fills the lower portion. Another funnel tube 
penetrates right to the bottom of the very narrow 
vessel. Through this tube enters water from the 
bape chamber of the distributor, in adjust- 
able quantity. This water stirs the lime up, and 
the undissolved lime particles first rise, soon to 
sink back again, when they reach the middle wider 
portions of the vessel, to be stirred up again until 
finally drawn off. The milk of lime which flows 
over at the top into the reaction chamber is 
thus saturated, but clear. In the reaction chamber 
the feed-water mixes both with this lime solution 
and the soda lye. The mud collects in the conical 
bottom of the chamber, from which it is drawn off 
from time to time at W. The water passes upwards 
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These meters are also used for oil and other liquids; 
they contain no valves. 

The Reichling apparatus is made by Robert 
Reichling and Co., of Dortmund and Krefeld- 
Keenigshof, a firm which has since 1886 supplied | 
such apparatus, but has undertaken their complete 
construction only since 1897 ; the firm now employs 
163 men. , The exhibits comprise two steam boilers, 
two steam pumps, and a water-softener with 
water meter; the latter are placed in the pump | 
building of the Dortmund Miners’ Collective | 
Exhibit. The cylindrical vessel, of wrought iron, | 
contains (Fig. 13, page 266) a mixing compartment, | 








Fic. 20. 


heating compartment, filters, and settling compart- | 


ment. In the topcompartment a, water, soda, and | 
lime are mixed, and stirred up either by steam or 
by water from the boiler. They leave through a} 
valve in the bottom, which is controlled by a float | 
in the settling compartment, and pass to the | 
heating chamber }, into which steam is sent. The | 
warm water then falls through a pipe, which goes | 
through the filters into a mud chamber below. | 
Through perforations in the latter the water 
ascends again slowly and passes upwards through 
the filters, which are charged with sand, gravel, | 
wood fibre, &c. The floats regulate the feed of | 
the soda and lime, and the whole action is auto- | 
matic, apart from the cleaning of the filters, | 
which takes place, it is stated, at intervals of six 
months. 

The apparatus of the Maschinenfabrik Greven- 
broich, formerly Langen and Hundhausen, of Gre- | 
venbroich, is, like the Reisert softener, to be found 
in the machinery section. The firm employs 600 
men, and exhibits also a pair of tandem engines, 


water into the apparatus also actuates the soda-lye 
pump. The water passes through the heater, is 
mixed with soda and lime in the precipitating 
chamber, and enters the filters, from which it re- 
turns to the boilers. The arrangement of this appa- 
ratus is horizontal, but may be vertical. The 
heating is effected in cells, which have each one 
admission for the water and one for the steam. An 


| illustrated account will follow. 


Ore - Dressinc AND MaaGNetic SEPARATORS. 
MASCHINENBAU-ANSTALT HuMBOLDT. 


The Maschinenbau-Anstalt Humboldt, of Kalk, 


| 








Fies 18 anp 19. Spatuic BLeNpE SEPARATOR. 


machine, which is shown in operation in the 
afternoons, and which is illustrated in Figs. 14 
to 17, treats an ore consisting of blende and 
spathic iron imbedded in slate and quartz. The 
ore is crushed in a breaker, passes through rolls, 
and is then raised, by a vertical system of buckets, 
on to three trommels, or truncated sieves, arranged 
in steps of 6, 3, and 1.5 millimetres mesh respec- 
tively. The two large trommels send their coarse 
residue back to the rolls, while the sifted particl s 

ss to two washing machines. The fine granulcs 
| discharged from the third trommel go first toa flu: h- 
|ing apparatus. In the washing machines, the par- 








| ticles are agitated by the slow up-stroke and 


rapid down-stroke of pumps actuated by eccen- 
trics, the effect being that the heaviest particles 


sink first, and that the already deposited layer 
| does not allow any granules to pass through which 


are not heavier than themselves. The overflow 
from the flushing apparatus deposits its granules 
in three funnels, and passes then to a belt per- 


cussion table, whilst the tailings are sent to 4 


Linkenbach’ table. The slime water is finally 
allowed to settle in the basement, and the water 18 
re-used, 

The Linkenbach table forms a very obtuse cone, 
and is made of masonry with a surface of cement ; 
radial arms carry an apron, clean water pipes, and 
washing-off pipes ; the tailings collect in an inner- 
most gutter, the mixed product passes into a middle 
gutter, and the clean concentrate into an outer 
gutter. The blende, which is so separated on the 
last-mentioned appliances, is charged into a centri- 
fugal apparatus, and then fed into a Wetherill- 
Schnelle magnetic separator, of which we shall 


with valve-gear, driving a triphase generator of the near Cologne—whose engines, Riedler and other presently speak. The spathic blende of the recip- 
Helios Company, of Cologne-Ehrenfeld, as well as pumps, turbines, boilers, winding derrick, &c., 
diagrams and photographs of engines, pumps, con- have already been mentioned—has a complete ore- 


densers, &c., for sugar works. 


e water-purifier dressing plant combined with magnetic separators 


on view treats the condensed water of the con-| at work in its pavilion near the concrete exhibits. 
densing engines and sends it back to the boilers.|The works were established in 1856, and give 
The compound engine which delivers the impure | employment to 1700 men. The large ore-dressing 


rocating tables is first dried in a worm conveyor, 
and then sifted into four grades, once more to be 
sent through a dry magnetic separator of the 
Wetherill type VI. “The machines are driven by 
several continuous-current motors. F 
When the orés are very intimately combined, 
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they are further broken up in a wet ball-grinder of 
the Heberle-Sala type. is is a drum, turning 
about its horizontal axis, and having on its side 
walls arc-shaped apertures which are covered by 
wire gauze ; for the protection of this gauze from 
the heavy steel balls, bars are fixed on the inside 
of the drum. The water jets throw the ore against 
these sieves, which are readily exchangeable, and 
which allow the grains to leave the grinder before 
the disintegration has proceeded too far. Ores can 
therefore be ground to any fineness in these mills, 
without risking the formation of mud. 

Magnetic separators find their use when sepa- 
ration by gravity, either dry or wet, cannot be 
carried any further because the differences in the 
densities are too slight. John Price Wetherill, of 
Bethlehem, in Pennsylvania, was the first who suc- 
ceeded in separating ores that had so far been con- 
sidered non-magnetic even after roasting. The 
Humboldt Engineering Company still employs one 
of the original forms of Wetherill apparatus for 
laboratory tests, in order to decide whether an ore 
can successfully be treated by their separators or not. 
In this form, two belts cross one another at right 
angles. The Wetherill separators have been per- 
fected by the Metallurgische Gesellschaft of Frank- 
fort, and the Humboldt Company. 

The action of the spathic blende separator will 
be understood from the diagram, Fig. 18, page 
268. The belt brings the stuff up to the strong 
field, formed by three electro-magnets b, c, d, with 
pointed pole-pieces. The partition between the bins 
h and 7 is placed in such a position that all the 
ore will fall into 7 as long as the field is not excited. 
When the current is switched on, the magnetic 
particles are deflected in parabolic paths, the most 
magnetic spathic iron into g, the least magnetic 
into i. The belt e prevents adhesion of the particles 
to the poles. The sharply-pointed pole-pieces may 
injure the belts ; hence capped pole-pieces of various 
forms, or rounded-off poles are applied, as in Fig. 19. 
Here the lower pole B is so inclined that with an un- 
excited field the whole material would shoot past 
B to the left. When the current is on, the mag- 
netic particles fall to the right of B. This latter 
type treats very feebly magnetic ores, such as 
mixtures of pyrites and blende. The feed must not 
be too rapid, as weakly magnetic grains are scarcely 
affected when taken swiftly through the field. Yet 
an apparatus of the type Fig. 19 is said to sepa- 
rate 1.5 ton of spathic blende per hour, with a feed 
belt width of 1 ft. and an expenditure of 1 horse- 
power. The separators are driven by electric 
motors, and are, when working with dry materials, 
completely encased and combined with dust ex- 
hausters. 

About another dry separator, distinguished by 
containing no movable parts, no~ information is 
communicated. The apparatus forms a vertical 
cylinder, ending below in a truncated cone. The 
dry material is poured in above, the current is 
switched on, and the granules fall out below in 
two divergent streams. Such a cylinder, not more 
than 15 in. in diameter, is said to have a capacity 
of 1 ton per hour. There is also a wet sepa- 
rator shown, in which a shaft armature revolves 
between two long rounded-off powerful pole-pieces, 
arranged horizontally parallel to one another ; the 
shaft armature is slightly corrugated—that is to 
say, the diameters are alternately long and short. 
In disintegrating the ores, the Humboldt Company 
makes use of the Griffin mill, a,model of which is 
shown at work. In this mill a heavy pendulum, 
suspended in a ball-joint, is centrifugally urged 
against a ring; paddles throw the material in its 
path, and a fan drives the powdered stuff through 
a screen above. 


Frieprich Krupp, GRUSONWERK. 


_The separator of the Mechernicher Bergwerks 
Verein, which has been taken up by Fr. Krupp, 


of Buckau, consists of two parallel poles ; the | pa 


stationary south pole below is semi-cylindrical, the 
revolving north pole above, a little to the one side, 
cylindrical. The feed-shoot ends in the slot nearer 
the revolving pole, against which it is gently 
pressed. The non-magnetic particles fall round 
the south pole; the slightly magnetic particles 
are carried a little way round the north pole, then 
to drop off, as the strength of the field rapidly de- 
creases ; the strongly magnetic ore is held longer. 
The centrifugal force plays an important part in 
this separator. The Mechernicher Verein con- 
structs also other forms; the revolving pole may 


LAUNCH OF THE TSS. 


Gig.9) at each side of ship. 
r removing the small stoppers, the rope"A” 





were cut through at the same moment (fig.8 


The ship was s 
anchors, by three brakes (see Fig. l0and 


together by steel 


At First the two Floats were dragged — 
the water, then brake 2, after that brake 
last of all brake 1, which was connected to the 
Floats were pulled through the crossbeams, 


with a non-magnetic sleeve. 


in the Krupp 
cement manufacturers. 
reciprocating inclined screen, the horizontal frame 
of which is moved by two excentrics. 


SILLER AND DvuBolIs. 
Siller and Dubois, of Kalk, near Cologne, show 
various machines for the mechanical preparation of 
coal and ores. 


The novelty is that an emery-grinding apparatus 
can be swung in, and the collars of the rolls thus 
be reground while the breaker continues to operate. 
These breakers are very largely used in Germany. 
The percussion table on the Bartsch system has 
also found wide adoption—for instance, by the 
Société la Vieille Montagne, at Liiderich and 
Moresnet. These tables are less simple in con- 
struction than the Linkenbach tables, because the 
whole table has to turn through a small arc about 
150 times per minute. For this purpose the table 
is pivoted in the centre, and its circumference 
restson springs. The table is otherwise stationary, 
but the feed and flushing pipes revolve. 
The Gewerkschaft Storch and Schoeneberg, of 
Kirchen, on the Sieg, explains its system of ore- 
dressing by photographs and drawings in the Sieg 
collection. The plant in question was designed and 
built by the Kénigliche Centralschmiede Klausthal, 
and is driven by a semi-portable engine of 25 horse- 
ower, by Rudulf Wolf, of Buckau-Magdeburg. 
The roasted spathic ore is broken and crushed, and 
sses then immediately on toa system of trommels 
with meshes of 32, 22, 16, 11, 7, 4, and 2 millimetres. 


(To be continued.) 





THE NEW GERMAN HIGH-SPEED 
LINER “ KAISER WILHELM II.” 
(Continued srom page 207.) 
In our previous article we described this ship, 
illustrating the construction of the vessel from the 
building of the double bottom, and now we propose 
to deal with the equally important subject of the 





grooved or provided with a spiral thread, or 


launching, always an interesting process, but in- 


S 
The ship was held on the slip by four small stoppers y Ne 
of the ordinary form and one big horizontal Stopper 


ng the two was cut through; so 
that the ropes, holding the two horizontal stoppers, 
The ship, being quite Free now, started her launch into the Odler- 
A sae by means of two ordinary os” 
and two vertical floats, made of timber pbs 5 
These brakes etc, operated inthe Following way. 
th 
and 





The stone-breaker of the Kley | The Vulcan Company have had considerable experi- 
system embodies a noteworthy novelty. Two rolls, ence, the weight of the Deutschland having Sao 
by the side of one another, are driven separately | 9300 tons, and that of the Kronprinz Wilhelm 8950) 
under the compression of a strong steel spring. | tons, so that there was a guarantee of success. The 


“KAISER WILHELM. II.” 












Fig.6. 


T. S.S. “KAISER WILHELM II" 
PE aR 


{7520.8} 





Fic. 6. D1acram or LAUNCHING. 


both poles may revolve when the one is sheathed | volving special problems in the case of a ship weigh- 


ing, as does the Kaiser Wilhelm II., 11,218 metric 


There are also a wet ball grinder mill, a drum/tons. -She is probably the heaviest ship ever 
with horizontal steel axle, and a model of a stamp- | launched, although the weight was distributed over 
ing mill, with ten stamps of 525 kilogrammes weight, | 4 greater area, owing to the length of the vessel, 
vilion. The mills are also used by 
There is, too, a Ferraris 


than in the case of battleships of 8000 or 9000 tons 
launching weight. Still, there are increased diffi- 
culties associated with the minimising of velocity 
and the subsequent bringing of the ship toa state of 
rest. The problem, as one distinguished naval 


SrorcH AND SCHOENEBERG. | architect put it, is to lower a mass of 11,000 tons 


or so through 25 ft. within a limited area ; and the 
operation is always interesting, perhaps exciting. 


methods adopted differed greatly from those in use 
in British yards, and although they are not in all 
cases new in German practice, they are well worthy 
of complete description here. 

As to the supporting of the vessel during con- 
struction, there was no great departure from prac- 
tice in this country. ‘The keel-blocks were sup- 
ported on concrete, the framing was erected on 
shores, and as the structure increased in weight by 
the building of the bulkheads and of the outside 
pete, the usual bilge-blocks were wedged up. 

or launching ways completely of oak were used, 
and in the case of the Kaiser Wilhelm II. the 
sliding ways were 184 metres (603 ft.) long, so that 
as the total length of the ship was 706 ft. 6 in., 
there was little unsupported on the cradle. This 
is clearly shown on the sketch of the vessel on 
the ways (Fig. 3, page 270). The forward cradle 
is illustrated by Fig. 1, page 278, and from 
this it will be seen that several strong forgings 
with deep flanges on all four sides were se- 
cured to the plating and angle-irons passing from 
side to side under the keel, the whole tying 
both sides of the cradle together and supporting 
the poppits. In the case of the after cradle 
corresponding rigidity was similarly secured under 
the bossed out spectacle framing for the twin 
shafts. The stern view of the ship (Fig. 4, page 
270) indicates that the cradle extended right aft. 
The propellers, clearly shown on this engraving, 
are 23 ft. 9.6 in. in diameter, with bronze blades 
on 2 cast-iron boss, and shrunk-on wrought-iron 
rings fore and aft. On the cast-steel stern frame 
at certain parts there are attached zinc plates to 
prevent corrosion. These will be ised by the 





checkered part on the framing as seen on the en- 
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BRAKES USED AT THE LAUNCH OF THE TSS. “KAISER WILHELM II.” 
CONSTRUCTED BY THE STRTTINER MASCHINENBAU ACTIEN-GESELLSCHAFT, VULCAN, BREDOW. 
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'graving, the black oblong squares being the 
| wrought-iron bands for attaching the zinc. 

But to return to the launching arrangements : the 
sliding-ways were 1.41 metres (4 ft. 7 in.) broad for 
a length of 102 metres (334.6 ft.) at the forward end, 
and 1.10 metres for 82 metres (269 ft.) at the 
after end. These ways were placed 7 metres 
(23 ft.) apart. The width of the permanent ways 
was such as to give a maximum pressure on the 
ways of 23.96 metric-tons per square metre, or 
2.226 tons per square foot—a very reasonable 
load. The inclination of the ways—which were 
without camber from bow to stern—was 55 milli- 
metres per metre, equal to 1 in 18.1818, and, as 
shown on the elevation of the ship and ways 
(Fig. 3), the vessel had not to travel much fur- 
ther than her own length on the ways. This 
permanent way was 195 metres (639 ft. 9 in.) long 
—10 metres (32 ft. 9 in.) longer than the sliding- 
ways. The ways were carried to the wharf, con- 
structed of heavy piling along the river front at 
the building berths. A depth of water of 11 metres 
(36 ft. 1 in.) was available at the point of the 
river into which the vessel was launched. 

The sliding-ways were held in position by three 
dog-shores, but instead of these being placed all near 
to the bow, as in British practice, they were distri- 
buted throughout the sr ore one of + ate 
* : one last released—was secu y special arrange- 
Fic. 15." Braxe No.1. ments, which are illustrated in the Ae. we (Figs. 7, 8, 
and 9). A heavy beam lay horizontally at right angles 
to the ways on each side, one end of it being placed 
so as to act against the sliding-ways ; while the other 
end was secured by a series of ten hawsers passing 
‘over a block to a capstan ; and at an intermediate 
point in the length of the horizontal beam there was 
a vertically-driven pile, acting as a pivot or fulcrum. 
Over the hawsers there was suspended a guillotine 
mounted on a lever. Upon the ordinary dog-shores 
being released, the beam on each side of the ship 
was the only check left to the sliding of the vessel 
to the water. The levers supporting the guillotine 
on each side were simultaneously released from a 
position at the bow of the ship. e knife severed 
the ropes, and the horizontal beam was free to 
swing around on the pivot formed by the vertical 
pile as the sliding-ways exerted a force on its inner 
end, and in this way the vessel’s progress was 
fully controlled, and the starting motion was gentle. 
To “start” the ship there were wedged up under the 
keel-plating at the bow, in place of the usual keel- 
blocks, canvas bags filled with sand, and as the dog- 
? = ; is * shores were knocked out ali the bags were cut, 

Fic, 14, Brakz No, 2, and the sand dispersing gave the ship the sudden 
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movement which caused her to commence on the 
downward course. At the same time two hydraulic 
cylinders built upon brickwork at the bow of the 
vessel exercised a steady pressure, so that there 
was not the slightest hesitancy on the ways. 

The time taken by the ship in launching, from 
the start until she was fully afloat, was 56 seconds, 
but the velocity appeared very gradual, without a 
high maximum. ‘Ihe total force acting on the 
down plane was 168 tons. There was 2.10 metres 
(6 ft. 10 in.) of water over the river end of the 
ways, and the stern of the ship floated when it was 
142.3 metres (499 ft. 8 in.) off this end. At this 
moment the downward thrust upon the permanent 
way at the bow was 1330 tons. On the diagram 
(Fig. 5, page 270), there are shown in graphic form 
the moment of weight due to the fore poppet, the 
moment of buoyancy about the fore poppet, the 
displacement of the ship, the moment of buoyancy 
about the end of the ways, and the moment of 
weight about the end of the ways; and young 
naval architects may find the formula by which 
this diagram was prepared by consulting Mackrow’s 
Pocket-Book, pages 174 and 175 of the 1892 
edition. 

Very careful arrangements had to be made to 
bring the ship to rest, especially as the width of 
the river was not great. There were two anchors: 
one of them is shown on the engraving of the fore 
end of the vessel (Fig. 1, page 278). These were 
dropped immediately upon the bow leaving the ways. 
On the starboard side there was bolted, near to the 
stern, a large forging with eye-holes for securing 
several chain cables. One of the cables was 
connected to great wooden discs, built up of logs, 
which floated vertically in the water, being secured 
at all four corners to the vable. A second similar 
dise was connected to the first by four wire ropes 
some 10 to 15 yards long. As soon as the ship 
floated the cable became taut, and the first of 
these discs was dragged through the water, its re- 
sistance offering a gradual check to the movement 
of the ship. Following upon this was the second 
disc, the anchors meanwhile coming into operation. 
But the most effective and final stopping effort was 
provided by the friction brakes in the form of long 
wedges, which we illustrate on page 271. These 
are not new to German practice, but are unusual in 
this country, and more mechanical than the burying 
of great coils of chains, as adopted in Britain, espe- 
cially where, as is often the case, the chains on 
dragging make deep furrows and carry away shores 
and other structures. The brake is very simple : 
at a convenient position in the yard there is 
erected an oak framing consisting of two hori- 
zontal beams firmly secured by wedging steel bands 
between vertical piles which are stayed on all sides 
by heavy shores. Through the horizontal beams 
there is passed a log of oak, wedge-shaped, bound 
at the sides with steel plating, and having at the 
river end a strong eye-piece, to which is secured 
a cable connected with the ship near to the stern 
on the starboard side, as already described. We 
give sketches with dimensions of one of the three 
friction brakes (Figs. 10 to 12, page 271), while 
engravings (Figs. 13 and 14) are views taken from 
different ends of adjoining structures. In each 
case the wedge-log, it will be seen, has been 
dragged some distance, while the horizontal beams 
have altered form, owing to the increasing thick- 
ne3s of the wedge ; the latter was well lubricated 
to prevent firing, and the steel bands and supports 
insured the maximun: frictional resistance. The 
dotted line on the sketch (Fig. 11) represents the 
extent of the curvation of the horizontal beams. 

The result of bringing these successive systems 


into operation for stopping the ship, giving aj} 


gradually increasing drag, steadily and gradually 
arrested the great mass, notwithstanding the con- 
siderable velocity ; and, moreover, the sea disc 
drags and the wedged stops being connected 
on one side, acted most effectively in swinging 
the ship to bring it in line with the river as she is 
shown in Fig. 2, page 278. The fine proportions of 
the vessel are demonstrated by the contrast, esta- 
blished in the engraving, with the powerful tug 
alongside. 

The views of the vessel on the ways and in the 
river carry some suggestion of the fineness of her 
lines, and in this connection it may be noted that, 
like her high-speed predecessors from the same 
works, the form is the result of a long series of 
experimental trials with paraftin models in a tank 
on the principle laid down by Dr. Froude. The 
idea that is so widely entertained that these Ger- 





man ships are mere copies or simple developments 
of British designs is quite inaccurate ; for alike in 
their form, in their machinery, and their deck or 
cabin arrangements, they are the result of much 
diligent and learned research, and when we come 
to illustrate this latest vessel more fully we shall 
have occasion to refer to the improvements effected, 
and to that admirable system of investigation 
whereby experience gained in running these ships 
is collated, and, upon studious consideration by 
owner and designers, is applied in new ships. It is 
thus that German ships are found to offer con- 
veniences which attract the ocean traveller. 

The ship was soon brought alongside, and the 
work of completing her for service will be pushed 
forward ety. She is expected to be ready by 
April or May next. The Emperor, who was present 
at the launch, subsequently made an inspection of 
the works, and of the vessels in it, including the 
remarkable 24-knot Russian cruiser Bogatyr. In 
the course of the proceedings he decorated seven of 
the workmen for diligent service pour encourager 
les autres. He also devoted some 20 minutes to an 
examination of the engines and of the drawings, 
showing an interest which is characteristic and is 
most encouraging to all engaged in industries in 
Germany. We hope to illustrate and describe the 
machinery in our next article. 


(To be continued). 








TWO-SPINDLE HORIZONTAL BORING 
MACHINE. 

WE illustrate on page 263 a two-spindle horizontal 
boring machine built by Messrs. Ward, Haggas, and 
Smith, of the Eastwood Tool Works, Keighley, and 
specially designed for boring out electro-motors, the 
large spindle boring out the magnets, whilst the 
smaller one bores out the bearing at the same time. 
The bed is 11 ft. 6 in. long by 10 in. deep, and is 
strongly ribbed. The middle portion is 5 ft. wide, and 
is provided with | slots for bolting down the work 
being bored. At one end the bed carries a head 
having two bearings, each 8 in. in diameter by 8 in. 
long, which are provided with adjustments for correct- 
ing any error in alignment due to wear. A cast-iron 
socket 3 ft. 2 in. long runs in these bearings, and is 
driven by cut worm gearing from a motor shaft running 
at 750 revolutions per minute. A tumbler intermediate 
gear is provided on the Hendey-Norton a 
which gives four changes of speed, and thus enables 
holes from 7 in. to 18 in. in diameter to be bored at a 
cutting speed of 18 ft. per minute. The changes of 
speed are effected by a hand-lever fixed in a convenient 

osition at the front of the headstock. At the 
vack of this headstock is a strongly-ribbed feed- 
slide bolted to the bed, and carrying the bearing for the 
outer end of the boring-bar. The traverse provided 
is 15in. Automatic feeds at the rate of ;; in. and 
vz in. per revolution are provided, the change from 
one to the other being made by means of a con- 
veniently placed lever. The thrust bearing can be 
secured at different points of the boring-bar by a cotter 
— through a collar and the bar and held in place 
»y ascrew. The thrust is taken on ball-bearings, and 
wear can be taken up when necessary by means of a 
screwed collar. The boring bar is 6 in. in diameter 
by 7 ft. long, and can project 3 ft. 6in. from its 
socket when fully extended. At the opposite end of 
the bed is mounted a lighter head, which can be 
traversed along the bed by rack and pinion for a 
distance of 36in. The sliding surfaces are scraped 
true, and are provided with adjustments for wear. 
This head is fitted with a 3 horse-power motor 
running at 750 revolutions. The socket in this 
case is 2ft. 5 in. long, and has bearings 4 in. in 
diameter by 5 in. long, whilst five speed changes are 
provided suitable for boring holes from 14 in. to 4 in. 
in diameter at a cutting speed of 12 ft. per minute. 
There are three rates of feed—viz., ;4, in., 35 in., and 
in. per revolution, the total traverse being 12 in. 
The bar is 24 in. in diameter by 5 ft. 3 in. long, and 
projects 1 ft. 6 in. from its socket when fully ex- 
tended. All the gears are securely guarded, and the 
worm-gears run in oil baths. The machine complete 
weighs 5 tons. 








POWER PLANTS OF THE PACIFIC COAST.* 
By F. A. C. Perrine, D. Sc. 

THE frontiers are always and have ever been places 
where men thought and used their hands and brains, to 
accomplish work not easy and almost incredible to the 
man bred under the influences of life made easy by 
machinery. 

This is no less true in the frontiers of history and 
thought than in the frontiers of country and civilisation. 

The civilised E 
ing, and accomplished buildings and pyramids which are 


* A Paper read before the 220th Meeting of the New 
York Electrical Society, ; 


tians were frontiers-men in engineer- | ! 





our wonder ; for though to-day their buildings would be 
expensive, without being difficult, it is our wonder that 
any race of men should have undertaken tasks so great. 
Greece built for all time, for the reason that, though she 
had thinkers who were creative, she had no repair shops, 
and she was willing, as we are not, to build so that when 
one piece of work was done, no one need worry over its 
care, but all devote their energies to planning and build- 
ing better and greater. So in the history of our Pacific 
Coast. Captain Lewis, a man of brain and metal, and 
Lieut. Clark, a man of no less brain or metal, but lacking 
what we call education, with forty-five men of like 
courage, stemmed the Missouri, crossed the mountains, 
sailed down the Columbia to its mouth on an expedition 
of pure scientific discovery, and returning, left in the 
nec ont of our Government a report which for accuracy of 
scientific observation and fullness of detail has not since 
been excelled. 

The spirit of Lewis and Clark, and of Fremont and 
Hayden, whose three expeditions opened the whole coast, 
pervades the country they discovered. The very soil 
seems to have taken from these men a principle which 
has made it capable of nourishing men of courage and 
resource. 

In nothing is this made more evident than in the 
character of the electrical undertakings on the entire 
length of the Pacific Coast. 

To emphasise this, I need but call to your minds that 
for the past twenty years in the history of. electrical 
engineering there has not been a time during which 
remarkable work on the Pacific Coast has not attracted 
attention. 

In San Francisco was one of the first ape com- 
ae, and one of the very first attempts by a public 
- naga company to light a large city on a comprehensive 
plan. 

Power transmission at constant current was first used 
on the Coast, where not only a 10,000-volt motor circuit 
was installed in San Francisco, but long-distance trans- 
mission was also actually performed in the mines with as 
much success as attended electrical machinery anywhere 
at the time ; and the failure, as far as it was a failure, was 
due to the faults of design and manufacture of that day, 
while attempting problems which admitted no failure in 
their solution. Later on, long-distance single-phase 
alternating lighting was installed at Pomona in Southern 
California, and single-phase power transmission at Bodie. 

Walla Walla, Washington, saw one of the first single- 

hase power-transmission plants, and the plant at Red- 
ands proved first the success of multiphase working, and 
Nevada City first proved the commercial success of trans- 
mission to the mines and mine working. 

The installation of the Folsom and Portland plants are 
not yet forgotten, and finally we have the remarkable 
installations at Snoqualmie Falls, Washington, the 
Southern California 33,000-volt, 83-mile transmission, the 
Bay Counties with 144-mile transmission, and the Standard 
Electric Company, part of whose 154 miles of transmission, 
being used in connection with the Bay Counties plant, 
enables that company to hold the magnificent record of an 
actual everyday transmission of over 220 miles. 

Among the plants themselves, perhaps no one has 
attracted more attention or excited more discussion than 
the remarkable one at Snoqualmie Falls. Certainly no 
plant has a more remarkable or beautiful situation. The 
railroad itself which leads to this place startles one as it 
climbs into the Ca: e Mountains, by its curves and 
trestles and trestles with curves combined. Finally, the 
little power town, with its brilliant lights in their setting 
of river, gorge, and high waterfall and magnificent spruce 
forest, is reached, and one is startled by the beauty of the 
setting. : 

The lights of the town and wires of the lines are evident, 
but no power-house, for here they have adopted the 
startling plan of excavating a cavern for the power-house 
within the very rock over which the falls plunge. To 
reach it you enter a little cabin near the forebay, and are 
lowered 4 an elevator down the shaft, which also accom- 
modates the pen-stock, and 250 ft. below the surface reach 
the machine room, where are located six 1500-kilowatt 
generators in a large whitewashed cavern cut out of the 
solid granite rock. Unfortunately, the history of this 
shank hee been marred by discussion and gossip over a 
ridiculous design of water-wheel at first adopted. But, 
as at present equipped, this plant is giving successful and 
continuous service. 

The plant is located as it is for the reason that the spray 
from the falls would have made impracticable any power- 
house at their foot, and to have gone further down the 
river would have necessitated a location around a bend, to 
which a channel must. have been cut at an expense 
probably greater than that for the present work. This 

lant disputes with the Standard Electric Company of 

alifornia the honour of being first to use aluminium for 
transmission lines. The lines were erected at about the 
same time, but those of the Standard Company were the 
first to be put into service, and being more carefully strung 
were the more successful from the start. Probably no 
mountain lines have cost more for rights of way than 
those from this plant, for not only do they surmount 
difficult mountains, but they lead through continuous 
forests of dense spruce and fir of t size, which are all 
carefully cleared away against the possibility of their 
falling and interrupting the service. es 

Power is resi A at 60 cycles to the cities of Seattle 
and Tacoma, where lights and railways are operated. In 
Seattle, rotary transformers are used for the conversion ; 
but in Tacoma, motor-generator sets are employed, an 
lation obtained by a combination of synchronous an' 

Much of the complaint and criticism 
of this plant seems to have been due to the apparent fact 
that there is little harmony between the seller and the 
largest users of power, and both the large companies at 


induction motors. 
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Seattle and at Tacoma are at present installing some 
steam, in spite of the fact that at no other point of the 
Coast is power sold at a lower rate, and that the difficulties 
with regulation and general service from the plant are 
largely chargeable to the attitude of the users of the power 
themselves. : 

Of course, as one descends on the elevator into the 
cavern below the falls, the fear of something new and 
untried overcomes him, and the strangeness of the plan 
warps his judgment ; but let me assure you that there is 
st more to admire and much less to criticise about this 
remarkable plant than is commonly assumed by those who 
have not seen it. 

Turning now southward along the Coast we come to the 
Portland plant; remarkable not for its solution of a 
problem of cloudlike spray and great water pressure, but 
one equally difficult, of a great volume of water with 
severely varying head. 

Wherever we go on the Pacific Coast there are seasons 
of no superabundance of water, and in every plant there 
are times when efficiency must be looked to most sharply, 
and for which the location of the wheels and thee 
hydraulic connection be chosen. In this particular case, 
the wheels proper for the minimum flow of water had to 
be located much below the surface of the maximum high 
water; and, furthermore, at the seasons of the great floods 
these falls become an almost insignificant rapid, for the 
reason that at this point the river is confined between 
narrow rocky walls which allow no overflooded country 
below the falls. 

It is quite obvious that no water-wheel can be designed 
capable of operation at full load and full speed with its 
normal head reduced from 60 to 80 per cent., and, in con- 
sequence, large auxiliary wheels are provided, arranged 
for belting to the shafts of the high-head wheels; and in 
order that the high water may not flood generators, 
belting and bearings, the building is made water-tight 
from its foundations to 3 ft. above the machine floor, and 
the lighting of the wheel pits and belting space provided 
by regular marine water-tight screw port-holes. The 
armatures of the generators are attached to the vertical 
shafts of the high-head wheels, and while in general 
appearance these machines remind one of the Niagara 
machines, they are essentially different in revolving an 
internal armature in place of an external field. No 
attempt at parallel running is made here, but each gene- 
rator feeds an independent line and supplies an in- 
dependent service, some being employed in lighting and 
some in driving rotary converters or synchrogous motors : 
no more than one machine being coupled to any one 
generator. The original transformer equipment consists 
of banks of small units, and in spite of the complexity of 
the system as a whole, the original equipment is still in 
service. Indeed, it is remarkable and interesting to hear 
the engineer, whose days have been made full and whose 
nights have been made sleepless by this complex plant, 
declare that from his experience the best plant is one of 
independent generators and motors; and to hear him 
speak of machines with high inductance and almost no 
regulation to mention, as being in all respects the best 
adapted to continuous service ; while to one familiar with 
more modern plants there is nothing so remarkable about 
the installation as the energy of this man who keeps it all 
running and giving satisfactory service. Mr. Thompson 
. the true pioneer operator of a pioneer transmission 
plant. 

As we move southward into California, the power plants 
begin to multiply, and connected with every one is some- 
thing, generally much, of interest. Many have historical 
importance, though most have long ceased to attract 
particular attention. The traveller in the mountains 
finds, far away from any appearance of civilisation, a well- 
kept canal or ditch, as these pioneer engineers would call 
it, and following it for a few miles, a low, constant, not- 
unmusical note reaches his ear, and he knows that beneath 
his feet along the river bank lies one of those power plants, 
ceaselessly generating current to be used in the neigh- 
bouring mines or the distant cities. ‘Throughout the 
centre of the State a constant type of plant prevails, and 
it will be of more interest to confine our attention to two 
most remarkable recent plants than to attempt to mention 
the many. The type of plant to which we refer is that of 
one supplied with water in a ditch varying from 5 to 50 
miles in length; producing, by its combination of the 
rapids along the river, a head: of from 300 ft. to 1500 ft., 
which is utilised with impulse wheels ne at a high 
speed and direct-connected to generators. hese feed 
step-up transformers, and the high-voltage current, are 
transmitted for use over distances of from 5 to 200 miles 
and more. 

The two central California plants to which I wish 
particularly to direct attention at present are the plants 
of the Standard Electric Company and the Bay Counties 

ower Company. Both of these plants are great an 
long-distance extensions of small undertakings, though 
the growth of the Standard Company’s plant is the more 
notable and worthy of the greatest attention, for the 
reason that this plant was more original in its conception, 
and the more remarkable in the manner in which that 
Conception has been carried out. 

The Bay Counties Power Company is a wth from 
two small plants, within 30 miles of each other, situated 
in the Sierra Mountains, the original of the two being the 
_— of the Nevada County Power Company supplying 
Nevada City and its neighbouring towns; which is really 
remarkable on account of the fact that it was one of the 
first, if not the very first, plant in California entirely 
Successful as a financial undertaking, and one which, from 
its original period of operation, successfully carried out 
the difficult undertaking of supplying mines with power. 

he other part of the Bay Counties Com ny was origin- 

Y more moderate as an undertaking, but wn to 

the more important side of the business. is com- 


wor was the Yuba Power Company, using a fall in one 
of the irrigating ditches, and returning its tail water to 
the ditch for further distribution’ in irrigation. From 
these beginnings the Bay Counties Power Company has 
grown, by reaching out after business wherever it was 
offered, and developing water powers wherever they were 
reasonably available for such purposes ; and the success 
which attended the original elements of this company has 
been continued during its entire growth. 
The Standard Electric Company is not so much a 
rowth as an achievement. Thirty years ago the Blue 
akes Water Company was incorporated for the purpose 
of furnishing water to the mines in Amador County, and 
a ditch system considerably in excess of 80 miles in length 
was constructed. For many years the company was very 
prosperous, but with the decline in mining through that 
section of the mother lode, and the complete extinction of 
hydraulic mining, the property became only reasonably 
rofitable. While the company was in this condition, 
rince Andre Poniatowski came to California with the 
lan of taking up mining a that had proven to 
* only partially successful, developing them, and so 
forming seca many small and unprofitable mining con- 
cerns, one large and prosperous. Incidental to this plan, 
he joined the Blue Lakes Water Company in building an 
electric plant on the Mokelumne River, where a head of 
1000 ft. was available, and distributing power to his mines 
with the idea of cheapening their cost of operation. A 
lant was installed and successfully operated; but as 
rince Poniatowski became more familiar with power 
pager in California and the condition of mining in 
the mother lode, he came to the conclusion that a t 
power plant could be formed, with the Blue Lakes Com- 
any asa nucleus. Accordingly, he purchased the Blue 
posta Company and formed the Standard Electric Com- 
pany of California, which company announced its inten- 
tion of transmitting power to the city of San Francisco, a 
distance then estimated at 110 miles. The plan was a 
bold one, and has been boldly carried out, without at any 
time, during the development of the scheme, ideas less 
than practical being allowed to prevail in the councils of 
the company. Previous to the issuance of the specifica- 
tions for the machinery, the best engineers of the country 
were consulted in regard to the manner in which the 
work was to be done, and nothing was incorporated in these 
specifications not then considered feasible by a number ‘of 
the best engineers. Indeed, the boldest thing about this 
prokiem namely, the — at about 50,000 volts—was 
ve by the Stanley Electric Manufacturing Company, 
of Pittsfield, Mass., as manufacturers, and the contract 
was let them on account of the saving they were willing to 
guarantee above the Standard Company’s engineers’ esti- 
mates, made possible by the increased —— they would 
undertake to operate. This company has now been 
building its plant for about four years, and will continue 
to build without supplying power until it is satisfied that 
the work is done, one so thoroughly done that there can 
be no question as to the continuity of the service. In the 
first place, storage reservoirs in the high Sierras have been 
provided for an estimated storage of water amounting to 
150 days—equal to the maximum dry period the records 
of the State can show are to be anticipated. These 
reservoirs, situated at elevations varying from 6000 ft. to 
8000 ft. above sea level, in Alpine County, where there 
are only 80 inhabitants, exclusive of Indians, are provided 
with dams built in a most thorough manner, and cared for 
most regularly. From these reservoirs the water is 
allowed to flow down 50 miles of the channel of the river 
to the diverting dam near the West Point Bridge, where 
it is taken out of the river and carried along in a ditch 
about 25 ft. wide, and 5 ft. deep to the crest of a hill 
above the power plant, from which a wood stave pipe line, 
3000 ft. long, joni to where a sheer descent can be made 
to the power plant itself, which is supplied by a head of 
1450 ft., with a length of pipe of only about 3600 ft. It 
can readily be seen that the flow of water in 20 miles of 
ditch cannot be regulated to suit the variation in load 
likely to be experienced ~ the plant ; and in order that 
the ditch may be used with a constant flow, a reservoir is 
rovided into which any surplus of water that may be 
Sowids above that demanded by the load can be retained 
until a peak-load period is reached, when the surplus 
above the ditch capacity is supplied from the reservoir. 
With a hill so steep, down which the pipe line is laid, it 
can be readily seen that no reservoir site is available 
between the plant and the ditch. Accordingly, a bold 
plan is —— of storing the water in a valley across the 
mountain from the power-house, and leading the water 
back to the power-house side of the mountain through a 
tunnel about 3000 ft. in length. 
For the best efficiency the wheels must run at half the 
spouting velocity of the water, which in this case is as 
high as 18,000 ft. per minute. In other words, the peri- 


d | pheral speed of these water wheels amounts to 9000 ft. = 


minute. They are 11 ft. in diameter, and run at 
turns. Two wheels, each of 1000 kilowatts capacity, are 
attached to each generator, and five sets of wheels and 
enerators are installed. From the power-house the lines 
ead through hill and dale, through the city of Stockton, on 
to the little town of Mission San Jose, along the shores of 
San Francisco Bay, a distance of 100 miles from the 
power plant. At this point the lines diverge north and 
south, and are here controlled as a centre of distribution 
for the system. Thence they run north about 28 miles to 
Oakland and south to San Jose, around the Bay and up 
to the north to San Francisco, making a total transmis- 
sion distance of 154 miles—34 miles farther than was 
originally contemplated, for the reason that 0’ ally it 
was intended to cross the hills direct to Oakland and 
cross the bay direct to San Francisco; but permission 
could not be obtained from the Government to erect poles 
and cross the 10-mile stretch of navigable water between 








Oakland and San Francisco, whereas the expense of sub- 


marine cables would have amounted to as much as the 
remaining expense of the entire line. The change in the 
distance and the lengthening of the line being made 
further justifiable by the fact that all around the bay are 
towns large and small, which form satisfactory customers 
for the power. The plant is now nearing completion, but, 
as I have already said, these men who have invested in 
the Standard Electric Company have faith enough in the 
engineering that they are doing to be so sure of success 
that they are unwilling to experiment with their 
customers, and only enter upon their period of regular 
operation after they have satisfied themselves with their 
ag and their construction work. In Oakland, San 
ose, and San Francisco, they have added, as an 
additional safeguard against interruption of service, 
storage battery plants, and have installed for chargin; 
these motor-generator sets, capable of being used in suc 
a manner that, should accident occur along the line, both 
the alternating-current and direct-current service can 
maintained by means of the batteries. This company is 
entitled to much of the credit for the exceedingly long- 
distance transmissions on the Pacific Coast; and while it 
may be unfortunate for their immediate glory that other 
plants are in operation before theirs is ready, their 
customers in later years will have reason to thank them 
for the care with which they have taken every step. 
Since their plans were laid out and the work begun, the 
Bay Counties Company found that they could make a 
contract with the Folsom Company, who supply 
Sacramento, and whose plant was deficient in capacity. 
Accordingly, they built to that city a line 60 miles in 
length, which they operate at 40,000 volts, supplying 
current in conjunction with the 10,000-volt plant 20 miles 
away, at Folsom, the two plants, one at Colgate, 60 miles 
from Sacramento, operating in parallel with the Folsom 
lant, 20 miles from Sacramento. Later on, the Bay 
unties Company built, and is now operating, a line 
152 miles in length from their plant to the City of 
Oakland. To reach this city they had to cross the 
navigable straits of Carquinez, through which the deep- 
water grain ships go from San Francisco Bay to the prin- 
cipal coast grain shipping port of PortaCosta. Fortunately, 
these straits are hendoeedl with high hills. At these hills 
they erected towers, and stretched their cables with a 
span exceeding 4000 ft., effecting one of the most remark- 
able feats that has ever been attempted in long-distance 
power transmission. As the sub-stations and lines to 
this point belonging to the Standard Electric Company 
were ready for operation, this company has bought a 
large amount of power from the Bay Counties ‘ower 
Company, which they transmit south to Mission San 
Jose, and thence to Stockton, San Jose, and up around 
the bay as far as Redwood City, effecting a total trans- 
mission for the Bay Counties Company of 198 miles to 
San Jose, 200 miles to Redwood City, and 218 miles to 
Stockton. These distances are met successfully in every- 
day working, and the interruptions in supply have at no 
time been serious; nor has there at any time been any 
reason to feel that the work is at all of an experimental 
character. Up at Colgate their generators run day and 
night supplying power to these distant points, with the 
result that the company is successful, not only from an 
engineering point of view, but financially successful with 
the success that has given confidence and strength to all 
electrical transmission securities along the Pacific Coast. 
These plants operate lights, mines, railroads, and flour mills, 
and in every operation have given such service to their 
customers that, in spite of the fact of recent discoveries of 
large quantities of fuel oil, their only difficulty is to find 
enough power to supply the demand made upon them. 

I might go further, and describe the power plant of the 
Big Creek Company, whose lines run along the sea shore 
and operate almost continuously in a sea of fog, or that of 
the Fresno Company, which was the first, with the 
exception of that at the Chollar Mine at Virginia City, to 
operate at a head exceeding 1000 ft.; or to give a descrip- 
tion of the plant at Bakersfield, where electric power is 
preferred to a ditch system for irrigation ; but in describ- 
ing these plants I would only be repeating what has been 
said concerning them, or repeat descriptions which, on a 
larger scale, would apply to the two plants that have just 
been mentioned. Ins‘ of going over these in detail, I 
prefer finally to call your attention to the collection of 
plants — into the city of Los Angeles, In this 
region were the first really long-distance transmission 
plants: that at Pomona, a single-phase lighting plant, 
where the power for lighting was transmitted a distance 
of 28 miles at 10,000 volts. From this beginning, one 

lant after another has been installed, until finally, in 
898, the plant of the Southern California Electric Com- 
pany was built, with a transmission of 80 miles at 33,000 
volts. Shortly after this plant was constructed a con- 
solidation of interests centring in Los Angeles was made, 
and now there is there daily effected parallel running to a 
most remarkable extent. Alternators of both revolving 
field and revolving armature types, and of different 
makes, are running in parallel, and supplying together 
wer for railroads and lights in conjunction with steam- 
riven plants, without a thought of such troubles as are 
supposed to come from the coupling in parallel of steam 
engines, or of engines with water wheels; and yet there is 
nothing that has been done to effect this successful opera- 
tion which can be considered remarkable for ingenuity ; 
—_ the plants have been well engineered, well in- 
sta and are well opera: After all, this sums up 
everything that has at all attracted your attention in con- 
nection with work I have been describing. The problems 
of the Pacific Coast are problems for the trained engineer. 
No rule-of-thumb principles are applicable. The men 
encountering these problems must be, and have been, men 
with independent minds—men capable of realising the 
difficulties, and not being frightened by them. They are 
frontiers-men, undaun unafraid, and resourceful, 
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SIX-WHEELED COUPLED PASSENGER LOCOMOTIVE; CALEDONIAN RAILWAY. 
CONSTRUCTED BY THE COMPANY, TO THE DESIGNS OF MR. JOHN F. M’INTOSH, LOCOMOTIVE SUPERINTENDENT. 











' Wefillustrate on this page a type of locomotive 
which Mr, J. F. M’Intosh, the locomotive super- 
intendent of the Caledonian Railway, is introducing to 
meet the special conditions of the traffic over the 
Callander and Oban line. This line is characterised 
by heavy gradients and sharp curves, which have 
necessitated the use of short rigid wheel-bases on both 
the engine and the tender. These locomotives are not 
intended to be used for the main-line express traffic. 
The general characteristics of the type will be easily 
grasped on reference to the longitudinal section and 
plan which we publish (Figs. 1 and 2) on our two-page 
plate, whilst the view above gives a good idea of the 
engine’s external appearance. As shown, the engine has 
six coupled wheels, whilst there is a four-wheeled bogie 
in front. The cylinders are inside the frames, and of 
exceptionally large dimensions, being 19 in. in diameter 
by 26 in. stroke. In spite of the large diameter of the 
ei it has been found possible to place the valve- 
chest between them. The crankshaft is that corre- 
sponding to the leading pair of the coupled wheels. 
he are 84 in. indiameter by 4in. long. The crank 
cheeks are elliptical in form, and are strengthened by 
rings shrunk into place, as clearlyshown in Fig. 2. The 
pins driving the coupling-rods stand directly opposite 
their respective cranks, so that the inertia of the rods 
will to some extent balance that of the corresponding 
connecting-rods. The boiler has a barrel 4 ft. 84 in. 
in diameter by about 14 ft. long between tube-plates, 
and is constructed of ,%-in. plating. Its centre lies 
at a height of 8 ft. above the rail, whilst the total 
distance from rail level to the top of the chimney is 
12 ft. ll in. The grate area is 20.63 square feet, and 
the total heating surface 1905 square feet, of which 
105 square feet are firebox surface. The inner firebox 
is, of course, of copper. The tender (Figs. 3 to 6 on 
the opposite page) is of moderate capacity, carrying 
3000 gallons of water and 44 tons of fuel. Larger tenders 
are not needed on the Oban-Callander branch, since 
there are frequent opportunities of getting water. 
_The following are the general dimensions and par- 
ticulars of these engines : 


Cylinders : ones 
Diameter... ane po tas 1 ft..7 in 
troke ... ive 5 od eee 2 ” 2 ” 
Wheels : 
Diameter on tread (bogie)... ... 3,, 6 ,, 
” ” (coupled) cee 5 ” 0 ” 
Frames : 
SOM rte a a a OM ER 
Distance between... ... ... 45, I4,, 
Boiler : 
Height of centre from rail ror" ae 
Length of barrel... ve oer eh: 
Mean diameter wee ae eee 4 ” 83 ” 


Thickness of plates... a pares aie aes 





Firebox Shell : 


Length outside ses ‘es 6 ft. 5 in. 
Breadth outside at bottom 4,, 08,, 
Depth from centre at front : 5,,; os 
” ” back we Oy Bs 
Thickness of plates... 0.,, ORs 
Tubes : 
Number ase 275 
Diameter outside 2 O.. 125 
Heating Surfaces : 
Tubes... - mr ig .. 1800 sq. ft. 
Firebox <a oh ee aa 105 ,, 
Total es me Pipes | ae 
Gratearea... we aaa re ae 


Working pressure ... 183 ... 175 Ib. per sq. in. 
Weight of engine in working 
iat ay 57 tons 8 cwt. 


order i 
TENDER. 
Tank : 
Capacity : , tbs .. , 8000 gallons 
Fuel space... rae = Ff 4} tons 
Wheels : 
Diameter on tread .., ie ie 4 ft. 
: } Tons Owt. 
Weight of tender in working order 37 6 


Total weight of engine and tender 


in working order ... 94 14 








THE LAW OF MASTER AND SERVANT. 

The Glamorgan Coal Company, Limited, and others, v. 
the South Wales Miners’ Federation and Sliding-Scale 
Joint Committee.—This was an application to the Court 
of ogo on behalf of the plaintiffs in the action in 
which Mr. Justice Bigham gave judgment recently 
in favour of the men, asking that the appeal by the 
coalowners might be accelerated. According to a report 
in the Morning Post my 12), Mr. Montague Lush, 
in support of the application, said the defendants had 
directed the men employed 7 the various plaintiff coal- 
owners to stop work on five different days, and the loss 
thus caused to the plaintiffs might roughly be put down 
at 20,0001. a day. In the ordinary course the appeal 
which had been set down would not be reached for nine 
months or so, and as the union had issued notices for 
further stop-days, the coalowners desired the review of 
Mr. Justice Bigham’s decision brought on before this 
Court at the earliest possible date. 

Mr. Rufus Isaacs, for the Federation, said he was 
expressly instructed that the statement of his learned 
friend that orders for further stop-days had been issued 
was made without any foundation. If his friend desired 
to base his application on that ground, he must object, 
and ask that the statement should be verified by affidavit, 
and that he should have time to answer it. The men 
would undertake to have no more stop-days. 

Mr. Lush asked that the appeal should be accelerated 
all the same. Mr. Justice Bigham had by his judgment 
laid down an entirely new ok rate of law, and, he 





yentured to think, one that ought not to stand, He had 








found, however, that if the plaintiffs were entitled to 
judgment (which in his view of the law they were not) 
the funds of the Federation would be liable to meet any 
damages they might recover. The present sliding-scale 
arrangement would soon end, and it was all-important 
that the appeal should be heard before the position of 
the parties had changed. He referred to the great loss 
these stop-days had caused the owners, and said if 
the position of the respondents changed when the sliding- 
scale arrangement at present in force ended, the judg- 
ment, supposing the Court allowed the appeal, might be 
fruitless. 

Mr. Rufus Isaacs said there was no foundation for his 
friend’s suggestion that the Federation—whose funds he 
admitted would be liable if the plaintiffs established that 
they had a cause of action, and could prove damage—might 
attempt to surreptitiously get rid of their funds. There 
were negotiations going on, and this application was only 
with a view to bringing pressure on the men. 

The Master of the Rolls : We are not going to hear 
the case in the Long Vacation, however important it 
may be. No special grounds have been shown why the 
appeal should be taken out of its place in the list. The 
application is refused on the Federation giving the under- 
papa not to order any stop-days again until the appeal 
is heard. 

Powell Duffryn Company v. Reed and Others.—At Aber- 
dare Police-court, on Tuesday, August 12 (before the 
stipendiary, Mr. Marchant Williams, and Mr. G. coon 
William Reed and others were summoned by the Powell 
Duffryn Company, Limited, for wroneteny abstaining 
from work between July 4 and 11. r. C. Kenshole 
prosecuted, and the men conducted their own case. 

According to a report in the Western Mail (August 13), 
in his opening remarks Mr. Kenshole observed that the 
abstention from work. had arisen owing to the wages of 
David Collins (one of the respondents) not showing an 
average of 4s. 9d. per day plus the percentages. 
July 4 (which was a Tuesday) the men, numbering 74, 
working in the same district as Collins, held a — 
near the pit top, at which they decided not to descen 
the mine until the wages of their colleague were made up 
to 4s. 9d. per day exclusive of the percentages. At 9.30 
the same morning they communicated their resolution to 
the manager, who declined to accede to their request, 
adding that they would bé held responsible for any 
damages which the company might suffer through their 
action rendering the pit idle. a result there was no 
work at the colliery on Wednesday, Thursday, and Friday, 
on which last-named day the workmen again saw the 
official, who repeated that he would not comply with 
Collins’s demands, but that, although he had absented 
himself of his own accord, he was prepared to re- 
instate him. On the following Monday another de- 
putation waited on the manager, and asked to be 
allowed to return to work on the old terms, The pro- 
posal was entertained, and the men made a start the next 
day. Mr. Kenshole intimated that a serious breach of 
contract had been committed by the men, whose illegal 
abstention from their work had affected the company to 
the extent of 122/. 19s. : 
The manager, Mr. Powell, corroborated the foregoing 





statements, and handed to his Worship the agreement 
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existing between the company and the workmen. The 
contract book had been signed by each of them. On being 
asked as to whether they had anything to say, one of the 
defendants intervened with the remark that a verbal 
agreement was in vogue, whereby a collier’s earnings were 
made up to 4s. 9d. per day, plus the percentages ; but his 
Worship replied that the agreement before him contained 
nothing as toa maximum or a minimum rate, and that 
he was compelled to confine himself to the signed agree- 
ment. 

In ordering each of the men to pay 1/. 13s., the stipen- 
diary said that the colliers could not violate with im- 
punity the signed agreement between them and the com- 
pany, and that they should tender a month’s notice for 
the adjustment of any grievances which they might have 
with the employers. 

Head v. The General Union of Powerloom Overlookers’ 
Association.—At the Preston County Court, on a gm 12, 
his honour Judge Coventry delivered a reserved judg- 
ment in a case in which John Head, overlooker, of 
Preston, sued the General Union of Powerloom Over- 
lookers’ Association for 50/., alleged to be due to him 
consequent upon his being permanently incapacitated 
from work by an injury sustained at Messrs. Leigh’s mill, 
Preston. At the hearing his Honour found that the 
plaintiff was entitled to recover the 50/. subject to a point 
of law, which was reserved, being decided in his favour. 
The point, which was raised by the defendant’s barrister, 
Mr. Brierley, was that the funds of the association being 
utilised for the promotion of strikes, and thus being in 
restraint of trade, the association was an illegal one, and 
could not be sued in common law. 

According to a report in the Yorkshire Daily Post 
(August 13), his Honour said this question had already 
been decided in the case of Swan v. Wilson, which, ex- 
cept on one point, was exactly on all fours with the pre- 
sent one. e had to decide whether the defendant asso- 
ciation could be sued by a member under a perfectly 
legal contract, although, it was alleged, other rules of the 
association were illegal. It seemed to him that there 
was only one possible decision, and that was that the 
plaintiff must succeed. It was, he said, equivalent to a 
man entering into a contract with another for the pur- 
chase of 20 sacks of flour, and in his order offering to make 
a bet on a certain horse in the Derby. If he disputed the 
bet, would he not be liable for the payment of the sacks of 
flour? He held that he would, and he also held that 
plaintiff's case was exactly similar, and gave a verdict for 
plaintiff for the amount claimed with costs. 

On payment of 50/. into Court, a stay of execution was 
granted pending an appeal. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was much less excite- 
ment in the pig-iron market on Thursday forenoon, and a 
reduced volume of business was put through during the 
day. It was pretty freely rumoured that the ‘‘ bear’ 
party had covered up a considerable portion of their over- 
sales on the previous afternoon. Those purchases gave 
a certain amount of relief to the market, with the result 
that at the outset the tone was easy. Prices subsequent] 
gave fy Cleveland relapsing to 52s. 10d. per ton. Scotch 
was well maintained, however, at 57s. 6d. In the after- 
noon the tone was again dull, and there was selling 
of Cleveland one month at 52s. 8d. But towards the 
close prices again rallied, and at the extreme finish 
Cleveland was bid for at 52s. 8}d. per ton cash, while 
Scotch was very steady round 57s. 6d. The settlement 
orices were: Scotch, 57s. 6d.; Cleveland, 52s. 
umberland hematite iron, 60s. 74d. per ton. A very 
large amount of business was done on Friday forenoon, 
particularly in Cleveland warrants. Fully 18,000 tons 
changed hands, and the tone was again remarkably 
firm. Cleveland opened at 52s. 94d. per ton, and b 
vigorous “bull” buying rapidly advanced to 53s. 14d. 
cash per ton. At this figure the ‘‘ bears” sold freely 
and checked the rise, the close being slightly quieter 
at 53s. 1d. cash per ton sellers. »%tch was done at 
57s. 6d., while hematite iron was quoted at 61s. cash 
buyers. It may be mentioned that the rate of con- 
tangoes on Cleveland warrants was only 1d. per month, 
as against 2d. and 3d. a few days ago. A good business 
was again done in the afternoon, and the tone was 
still very firm. Cleveland touched 53s, 2d. per ton; but 
closed at 53s. 1d. cash sellers. Scotch was not done; 
but there were buyers over at 57s. 6d. per ton cash. 
Hematite iron was very strong, and changed hands at 
Gls. 6d., but there were, however, sellers at 61s. 4d. per 
ton at the close. The settlement prices were: 57s. ia, 
53s., and 61s. per ton. About 18,000 tons were done in 
the afternoon. A moderate amount of business was tran- 
sacted on Monday forenoon, and prices were firm in re- 
sponse to the continued strong reports from America. 
he sales amounted to about 10,000 tons. Scotch was 
unchanged in price, while Cleveland rose 4d. per ton, 
and hematite iron 2d. per ton. Only a small amount 
of business was done in the afternoon, and the only 
change in prices was an advance of per ton in 
Cleveland. The sales were about 3000 tons, and the 
settlement prices were: 57s. 74d., 53s. 1}d., and 61s. 44d. 
per ton. Business was quiet on Tuesday morning, and 
the tone was easier, Scotch giving way Id and 
Cleveland 24d. per ton. The sales amounted to 5000 
tons. The market was flat in the afternoon, Scotch 
giving way 1d. and Cleveland 14d. per ton, while hematite 
iron dropped 8d. per ton on the day. The settlement 
rices were: 57s. 74d., 52s. 104d., and 61s. per ton. 
he market opened quiet to-day, but firmed up, and 
left off steady. About 20,000 tons changed hands, and 
while Scotch gained _ r ton, Cleveland dropped 4d. 
and hematite iron 14. There was a sharp recovery 


Ory 





in the afternoon, Cleveland rising 2d. or 1}d. on the 
day, and hematite iron 3d. The sales were about 
8000 tons. The settlement prices were: 57s. 74d., 
52s, 9d., and 60s. 74d. per ton. The following are 
the quotations for No. 1 makers’ iron: Clyde, 66s. 6d. 

r ton; Gartsherrie and Calder, 67s.; Langloan and 

oltness, 70s. 6d. ; Summerlee, 71s.—the eye! all 
shipped at Glasgow ;,Glengarnock (shipped at Ardros- 
san), 68s. 6d.; Shotts (shipped at Leith), 69s. 6d. ; Carron 
(shipped at Grangemouth), 69s. per ton. Home con- 
sumers are showing rather more disposition to cover their 
requirements well ahead ; but, on the other hand, reports 
from Germany continue to be as dull asever. The num- 
ber of furnaces in blast is 87, against 77 at this time 
last year. The price of makers’ hematite iron has not 
moved in sympathy with the warrant market, and West 
Coast iron may be quoted at 61s. per ton delivered to the 
steel works. Business in the “ring” has been decidedly 
more active than for some time ~_ and continues to be 
practically confined to Cleveland warrants, in which, as 
often turns out to be the case after a skarp advance, there 
appears to be a much larger over-sold account than 
was anticipated, and it is supposed that the greater 
proportion of the buying which took place during the 
lak ous in reduction of that position. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 42,277 tons yesterday afternoon, as com- 
pared with 42,882 tons yesterday week, thus showing a 
reduction amounting to 605 tons. 


Cleveland, Dominion, and Russian Iron.—Another 
steamer has been fixed to convey 3500 tons of Cleveland 


pig iron to Philadelphia, and a cargo of 4500 tons of - 


ussian foundry iron, and another of 2000 tons of 
Dominion iron are about due to arrive in the Mersey. 
Further considerable orders for pig iron have been re- 
ceived from the States, and delivery in some cases has 
been extended over a goodly number of months, which 
would seem to show that the shortage is expected to last 
for a considerable period. Recently almost all orders 
have been for prompt delivery. 


Sulphate of Ammonia.—The shipments of sulphate of 
ammonia for the past week amounted to 2004 tons, bring- 
ing up the total shipments for the year to 95,501 tons, 
being an increase compared with the corresponding period 
of last year of 6071 tons. There has been an improv 
pawl | for early delivery, and prices are somewhat firmer, 
but on the other hand there has been a slight decline in 
the prices ruling for winter and spring delivery. Last 
week’s Leith shipments amounted to 761 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield University College.—The subscribers to the 
new buildings fund of the Sheffield University College 
met on August 20, and agreed to a change in the site for 
the new college from St. George’s Square to Western 
Bank. The technical department, however, will remain 
in St. George’s Square, and be modernised at con- 
siderable cost. The cost of the whole scheme, includ- 
ing the alterations at the Technical School, and after 
deducting 27,000. expected to be_realised from the sale 
of the site of the buildings in Leopold-street, is over 
52,000/., towards which 48,0007. has been promised. 


Death of Mr. Edward Palmer.—On Saturday night the 
death occurred, rather unexpectedly, of Mr. Edward 
Palmer, who was for many years manager of the construc- 
tion department of Messrs. John Brown and Co., Atlas 
Works. His services to the firm and experience in busi- 
ness were widely recognised. Mr. Palmer, who was about 
sixty — of age, had been in indifferent health for some 
time, but his death came with great suddenness. 


The Mexborough and Swinton Tramways.—The Act 
for the construction of the above tramways has received 
the Royal assent. The Bill was promoted by Mr. Binns, 
of Bradford, and he has now made arrangements with 
the General Traction Company, of London, to have a 
controlling interest along with him in the undertaking. 
The tramways will be situated wholly in_the West 
Riding, and will extend from the boundary of Rotherham, 
through Rawmarsh, Swinton, and Mexborough. The 
work of construction will be commenced very mecily.: 


Proposed — Telephones for Sheffield.—Guided 
by the report of Mr. A. R. Bennett, of Glasgow, on the 
proposed municipal telephone system in the Sheffield 
area, the Electric Light Committee of the Corporation 
have decided to recommend the City Council to make 
application to the Postmaster-General for a license to 
establish a municipal telephone system in the district. 
The Sheffield telephone area, at present licensed to the 
National Telephone Company, contains about 230 square 
miles, and includes Rotherham, Mexborough, Penistone, 
Stocksbridge, Woodhouse, Eckington, Dronfield, Hather- 
sage, and Castleton. The area now only some 
3300 telephone lines, and Mr. Bennett considers that 
“*doubt as to the success of the undertaking cannot be 
reasonably entertained.” 


Iron and Steel.—There is little or no improvement to 
record in the heavy branches of trade. The demand for 
material is extremely limited as compared with the out- 
put, and as there is a probability of prices improving, 
manufacturers both of iron and steel are making small 
effort to secure orders covering any length of time. Most 
firms who have a reputation for high-class steels are 
doing fairly well both on home and foreign account, but 
in medium and common qualities the demand is sluggish. 
The railway branches are far from being well employed, 
and in the general engineering trade there are complaints 
of slackness. Firms who undertake the putting down 
of private eleetrical installations are very busy. 





The South Yorkshire Coal Trade.—Business all round 
continues active, and those pits that are running have as 
many orders as they can execute. Prices for all qualities 
are hard, and there is a general tendency towards an 
advance. House coal is still in steady demand, and 
although a decrease is noted in the local sales, full average 
tonnages have been despatched to the more distant 
markets. Best Silkstone is quoted up to 13s. 6d. per ton 
at the pits, whilst best samples of Barnsley softs realise 
about 11s, 6d. to 12s. per ton. In hards business is brisk, 
Heavy consignments continue to be required at Hull, and 
there is a better tone now about the inland demand. 
Railway companies are also drawing large supplies. 
Quotations remain at 8s. 9d. to 9s. per ton for contract 
supplies, but in the open market from 9s. 6d. to 9s. 9d. 
per ton is being paid. Coke is in good request. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—On ’Change here yesterday 
there was a better attendance than there has been for 
some weeks, and the tone of the market was slightly 
more cheerful. There was, however, very little business 
done in most classes of iron. Nothing good could be 
ascertained about the local steel trade, except in the 
rail-making department. In finished iron the prices were 
not likely to cover the cost of production, taking into con- 
sideration the fact that pig iron is so high in value in com- 
parison. The slackness in shipbuilding caused a dullness in 
the plate and angle ‘wine and the outlook cannot 
viewed with favour. The demand for Cleveland 
foundry pig iron is more than equal to the production, 
the chief reason for which is the demand from the United 
States. The business done with America is the principal 
reason for the prices in ordinary iron keeping as high as 
they are. No. 3 age Cleveland pig iron was yesterday 
quoted 52s. 6d. for early f.o.b. delivery, and it was re- 
ported that as much as 52s. 9d. had been obtained in one 
or two transactions. The price of No. 1 was 55s., and 
No. 4 foundry 51s. 6d. or grey forge 49s. 3d. was 
the quotation, and that was all that could be obtained 
under the existing circumstances. Mottled was 48s. 6d., 
and white 48s. Hematite pig-iron still remained at 57s, 
for early delivery of mixed numbers. 


Manufactured Iron and Steel.—The prices in the manu- 
factured iron and steel industries remain practically un- 
altered. The quotations at present are: Steel ship- 
plates, 5/. 15s.; steel ship-angles, 5/. 12s. 6d.; common 
iron bars, 6/. 5s.; iron ship-plates and angles, 67. 2s. 6d.— 
all less discount. Steel rails were 5/. 10s. net at works. 


Coal and Coke.—The coal trade is, as a whole, pretty 
firm, and, owing to the increased shipping requirements, 
gas-coal is somewhat stronger. ackons are steady at 
late rates. The supply of manufacturing coal is equal to 
the demand, and the price for delivery here is still 9s. 3d. 
to 9s. 6d. Although some sellers expected it, coke does 
not advance further, it being firm at 15s. 6d. for medium 
qualites, best being 6d. to 9d. more delivered here. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has maintained a pretty 
good tone, inquiries having been fairly numerous, espe- 
cially for early shipment. At the same time, the amount 
of business passing has not been particularly heavy. The 
best steam coal has made 15s. 6d. to 16s. per ton, 
while secondary qualities have brought 14s. 6d. to 15s. 
r ton. The house-coal trade has shown little change ; 
Vo. 3 Rhondda large has commanded a quotation of 14s. 
to 14s. 3d. per ton. Foundry coke has made 19s. to 
20s. per ton, and furnace ditto 17s. to 18s. per ton. As 
regards iron ore, rubio has been quoted at 14s. 3d. to 
14s, 6d. per ton ; Tafna at 15s. to 15s. 3d. per ton; and 
Almeria, at 14s. 3d. per ton. 


The ‘‘ Triumph.”—The Triumph, which is to be fitted 
out as a floating for torpedo-boat destroyers at 
Devonport, is to be furnished with three water-tube 
boilers of the Belleville type. These boilers will be used 
for the instruction of young stokers and engine-room 
artificers. 

Swansea Anthracite for Canada.—Messrs. E. A. Cleeves 
and Co., Swansea, owners of the Gwaen-cae-Gurwen 
colliery, have chartered a steamer, carrying 5000 tons, to 
convey a cargo of anthracite coal to Canadian ports. 


The ‘‘ Pelorus.”—The Pelorus, cruiser, is to be refitted 
by Messrs. J. Brown and Co., Glasgow. It had_been 
arranged that this work, which will cost 25,000/., should 
be done at Devonport this year; but in consequence of 
the large amount of other work in hand, Devonport would 
be unable to commence the Pelorus before April. 


The Electric Light.—At the monthly meeting of the 
Ebbw Vale District Council on Thursday, the Ebbw Vale 
Company wrote stating that it could not modify its terms 
for a supply of current for lighting purposes. The clerk 
stated that the current would be delivered to the boundary 
of the district, and the council would have to lay on the 
connections. Mr. R. Williams moved that the tender of 
the South Wales Electrical Power Distribution Company 
be accepted, and this was to. 


Welsh Coal for America.—The coal strike in the anthra- 
cite regions of Pennsylvania shows no signs of settlement, 
and a coal famine exists all over the United States. The 

rice of coal has now reached 12 dols. per ton in New 
York, and experiments are being made with Welsh coal, 
which can be imported at a profit at 10 dols. per, ton, if 
—_ suitable for the furnaces and stoves in use in New 
ork. 


Keyham Deckyard Extension.—When the extension of 
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Keyham Dockyard was taken in hand by Sir J. Jackson, 
it was estimated that the work would cost between 
2,000,0002. and 3,000,0007. Several alterations, involving 
extensive additions, have been made in the original plans ; 
and now that the work is well advanced, it is discovered 
that it will cost 4,175,000/. before it is completed. Of 
this sum, 1,808,2097. was spent up to April; and it is 
estimated that a further sum of 542,404/. will be expended 
by April, 1903. The date of the completion of the ex- 
tension is fixed at March, 1906. 


Our Great Warships.—The Lords of the Admiralty 
recently asked the officials at Devonport to fix approxi- 
mately the dates of completion of vessels now in course 
of construction. In reply, the following dates were fur- 
nished: Montagu, line-of-battle ship, March, 1903; 
Queen, line-of-battle — March, 1904; King Edward 
VIL., line-of-battle ship, March 1905; Encounter, cruiser, 
September, 1904. When the Navy Estimates for the cur- 
rent year were framed, it was impossible to give an ap- 

roximate estimate of the total cost of the King Edward 
JII.; but now that the details of construction are ad- 
vanced, it looks as if she will cost 1,500,000/. The 
largest sum ever previously provided for building a line- 
of-battle ship for the Navy was 1,129,756/., the estimated 
cost of the Venerable at Chatham ; but the King Edward 
VII, will be larger by 1350 tons than the Venerable. 
The Queen, for which also no estimate could be decided 
on up to March last, is now expected to cost 1,085,0002. 
before she is ready for commissioning. The Montagu is 
so far advanced that her cost is estimated at 1,082,877/., 
while the Encounter will absorb 424,7311. 


Port Talbot Dock and Railway.—At the half-yearly 
meeting of the Port Talbot Dock and Railway Company, 
a dividend of 2 per cent. was declared on the preference 
shares, as compared with 3 per cent. for the corresponding 
period of last year, and 1 per cent. for the previous 
year. The chairman stated that steel works which had 
foen erected at Port Talbot commenced operations in 
June, and that the current half-year would receive the 
benefit of this new traffic. The tonnage dealt with over 
the railway for the last half-year amounted to 653,129 
tons, as compared with 498,323 tons for the correspond- 
ing period, being an increase of 154,606 tons ; while that 
handled at the docks amounted to 583,804 tons, as com- 

ared with 286,595 tons, being an increase of 72,209 tons. 
The chairman added that the undertaking had been well 
maintained, and that additional locomotives of large 
haulage — which had been delivered were working 
satisfactorily. 


Milford Docks.—The report of the directors of the Mil- 
ford Docks Company for the past half-year states that the 
net profit for the six months amounted to 3341/., as com- 
pared with 3290/. The Board of Trade returns show that 
the movement of fish at Milford has increased as follows : 
1889, 3526 tons; 1894, 5923 tons ; 1899, 14,375 tons ; and 
1901, 16,577 tons. The Freystrop Colliery (near Milford) 
has now commenced working, and already some small 
cargoes of coal have been shipped at the docks. When a 
junction with the Great Western Railway is fully com- 
pleted, a large business is expected. The establishment 
of a long-delayed Canadian fast steamship line is again 
before the Dominion Government, and now appears likely 
to be effected. The selection of Milford Haven as the 
British terminal port has been duly urged upon the 
authorities concerned. The burthen of vessels entering 
the docks during the half-year amounted to 269,194 tons, 
as against 244,467 tons in the corresponding period of 1901. 








MISCELLANEA. 

Tr is reported that Colonel H. A. Yorke, senior inspect- 
ing officer of railways, has been commissioned by the 
Board of Trade to proceed to America next month to 
report to the Board on the working of American railways, 
including both steam and electric lines. 


According to La Nature, Mr. E. Callemberg, of Lank- 
on-Rhine, has succeeded in preparing on a commercial 
basis pure chlorhydrate of terebinth, commonly known 
as artificial camphor, and has found that this pure body 
has many valuable properties. It is soluble in nitro- 
glycerine, diminishing greatly the maximum tempera- 
ture reached during explosion, and it is therefore thought 
that it may prove useful in the manufacture of safety 
explosives. It further lowers the freezing point of nitro- 
glycerine to a very marked degree, a solution containing 
from 3 to 5 per cent. of the chlorhydrate solidifying at 
- 10 deg. to -— 15 deg. Cent., whilst the pure solvent 
freezes at + 8 deg. Cent. A solution of the chlorhydrate 
in nitro-glycerine dissolves in the cold every kind of gun- 
cotton, including the so-called insoluble varieties, the 
agg being a gelatine dynamite of improved quality. 

he chlorhydrate has also proved useful in the manufac- 
ture of cxplodees containing nitrate of ammonia. 


The Times announces that the South-Eastern and 
Chatham Railway Company have ordered a turbine 
steamer, which is to be delivered for next season’s traffic, 
and which for speed, comfort, and convenience is ex- 
—— to create a revolution in cross-Channel passages. 

he length of the vessel will be 300 ft., and she will have 
a beam of 40 ft. She will be entirely different from the 
present 4 0 of mail packet. The upper or promenade 
deck is to have an overhead shelter, so that passengers 
can obtain protection in rough weather without going 
below. Extensive cabin accommodation will also be pro- 
vided. The turbine machinery occupies such a small 
oe that much additional room will be obtainable for 
the use of passengers. It is calculated that the cross- 
Channel passage will be covered by this steamer in 
45 minutes at the outside, and probably under favourable 
conditions in less. The steamer will have five propellers, 





and her engines will be capable of producing a speed of | 
about 25 knots. si uf 


The nineteenth congress of the Sanitary Institute will | 
be held at Manchester, from September 9 to 16 next, | 
under the — of Earl Egerton of Tatton, who 
will deliver his inaugural address in the Whitworth Hall, | 
at 8 p.m., on Tuesday, September 8. On Wednesday | 
there will be conferences Owens College and the 
Municipal School of Technology, from 9.30 to2 p.m. In 
the adage, at 8.30, Dr. W. N. Shaw, F.R.S., will 
deliver a lecture in the Whitworth Hall. On the 
Thursday the respective sections will meet at 10 a.m. in 
Owens College and the Technology School, and in the 
evening there will a conversazione and reception in 
the Town Hall by the Lord Mayor, Alderman James 
Hoy, LL.D. On Friday the sections will meet as before, 
at the same hour, the closing meeting being held at 
1.30 p.m. in Owens a At 8.30 in the evening, 
Sir W. J. Collins, M.D., will deliver a popular lecture in 
the Municipal School of Technology. Saturday, Sep- 
tember 13, will be devoted to excursions to ae of 
interest in the neighbourhood. Full particulars of these 
can be obtained of the Secretary of the Sanitary Institute, 
Margaret-street, London, W. 


A recent issue of the Journal of the Society of Chemical 
Industry contains particulars of an extended experimental 
research on incandescent mantles, carried out in the 
chemical laboratory of the University of Michigan by 
Messrs. A. H. White and A. F. Traver. The results 
obtained go to show that the temperature of the com- 
mercial mantle burned under usual conditions lies be- 
tween 1500 and 1600 deg. Cent. The luminosity, it was 
found, depended more upon the composition of the 
mantle than on the temperature, and the mantle with the 
highest temperature does not necessarily give the most 
li rat. The authors finally conclude that the exceptional 
efficiency of such mantles does not depend on the fact 
that the material is at a remarkably high temperature, as 
has been assumed by M. Le Chatelier and Professor 
Nernst, but is due to the formation of a solid solution of 
ceria in thoria, and that this substance is capable of trans- 
forming the heat of the flame into light more economically 
than an ideal black body or any other substance yet known. 
As an instance of this, it was found that a mantle of pure 
oxide of thorium attained a temperature of 1510 deg. 
Cent., and gave a light of 1.2 candles, whilst a similar 
mantle containing a small percentage of ceria gave 15.7 
candles, though its temperature was only 1404 deg. Cent. 


A very complete research into the power needed to 
work trains over the lines between Mott Haven Junction 
and the Grand Central Station, New York, was carried 
out last year on behalf of the New York Central Railroad 
Company, who were desirous of ascertaining if it would 

commercially feasible to work this section of their 
lines by electricity in place of steam. The section in 
question is 5.3 miles long, and is provided with four 
tracks. Over two miles of the total distance is in tunnel, 
and at the central station end of the section there are 
about 8 miles of switching tracks connected to the main 
line by an intricate series of switches. In all, about 600 
train movements are made over the section daily. Dyna- 
mometer records were taken, showing the power expended 
in working every kind of train over the section, each ex- 
periment being repeated several times. These dynamo- 
meter records, it may be added in passing, also brought 
out the fact that with many trains the braking power 
applied to the coaches was often proportionately 
greater than that due to the engine brakes; and 
as & CO uence, in stopping a train, there may still 
be a considerable tractive effort at the tender draw- 
bar. The light weights of the trains were in all cases 
carefully noted, and a close estimate made of the live 
load carried. In the case of express trains, the live load 
—e to average about 5 per cent. of the light weight 
of the train, but with suburban trains the proportion 
varies much with the hour of the day. At8 a.m. and 
at 6.30 p.m., the weight of the mgers is as much 
anone- ilk that of the train weight. At noon the ratio 
is a minimum, being 8.2 og cent., and there is a 
second minimum at midnight, where the ratio falls to 
2 per cent. weed juanpee result was that about 63 watt- 
hours were needed for each ton-mile, and it appeared that 
there would be some slight saving in working the traffic 
electrically, although the conditions were by no means 
favourable to the employment of this method of working. 


Some interesting details of the work accomplished by 
the Imperial Military Railways during the late war were 
given in a special article published in the Jimes last 
week. The organisation of the lines had to be extem- 
porised, and great difficulties arose from the ignorance of 
railway matters amongst local commandants and even 
generals in charge of districts. Trucks were detained 
indefinitely, station yards blocked, and soldiers sent short 
distances by rail when they could very well have marched. 
From the first there was a great shortage of rolling stock. 
On the occupation of Bloemfontein 26 engines, 342 trucks, 
and 22 passenger coaches were captured, but of the engines 
scarcely more than 13 were in working order. More en- 
gines and trucks were found at Johannesburg and Pre- 
toria, but not until the end of September, 1900, did 
any large — of rolling stock fall into our 
hands. In that month 222 engines and 4250 trucks 
were taken at Koomati Poort, and materially lightened 
the burden of the railway. .On June 7, 1900, began the 
first of a series of attacks on the line. The wrecking and 
capture of several trains at night brought about the 
stoppage of night traffic between Bloemfontein and the 
Vent In October night running south of Bloemfontein 
was suspended, and finally, on January 1, 1901, night 
running was entirely stopped on the whole system. The 
effect of this necessary precaution was a still further cur- 





tailment of the carrying capacity of that single line. 
But the Imperial Miltary Railways perseve and 80, 
it must be owned, did the Boers. -Robbed of their easy 
night prey, they turned their attention to the capture of 
trains by day. The simple night devices of removing rails 
bodily, turning them upside down, or merely i 

away several fishplates, were no longer successful, as the 


| line was patrolled in the early morning by trolleys. One 


bold scheme adopted by the enemy was to wait for a 
train as it passed slowly up a steep ient, ride behind 
it, and then disconnect the vacuum brake; the train was 
brought to a standstill, and was promptly surrounded. 
The reply to this was to place an escort at the end of a 
train in an armoured truck which was not connected by 
the brake. Contact mines next became general. The 
lock of a Martini-Henry rifle was secured, the trigger 
guard removed, and a cartridge containing dynamite or 
nitro-glycerine instead of the ordinary p Bie was in- 
serted ; the whole was then pl underneath a rail, the 
trigger resting against the bottom of the rail ; cylinders of 
nitro-glycerine were put all around: the stones between 
the sleepers were replaced, and everything was done to 
remove all signs of their having been disturbed. The 
deflection of the rail, caused by the of a train, 
exploded the mine. To defeat this, truc Neg * or 
weighted with rails or other material, were put in front 
of the engine; these received the explosion, while the 
engine and the rest of the train generally escaped. 
The acme of Boer ingenuity was reached with the 
observation mine. Hidden in long or behind a 
rock “near the line, a Boer would fre the mine by 
means of a wire at any moment that pleased him. 
On one occasion the enemy allowed a pilot train, an 
armoured train, and a mail train to pass, and then 
blew up the fourth train containing supplies, which they 
captured. To this device theré was‘no possible answer 
save the extension of the blockhouse system. Asthenumber 
of these buildings inc along the railway the line be- 
came less and less disturbed, until finally, during the 
closing months of the war, normal running, day and night, 
was resumed. One feature there is in connection with 
the working of the military railways that must always 
form a proud chapter in their history—namely, the de- 
votion of the staff, and especially of the engine-drivers 
and firemen. Civilians for the most part, these men 
never faltered, though they knew that.each time they 
boarded their engine om | carried their lives in their 
hands. Blown up, derailed, shot at, they stuck to their 
work, remaining often 70, and even 100, hours on end on 
their engine. one occasion a driver took his train 
through a force of the enemy and brought it in safety to 
the next ‘station, his fireman dead beside him and he 
himself, as he s with one hand on the lever, the 
other on the brake, shot through both arms. 








PersONAL.—Messrs. C. A. Vandervell and Co. an- 
nounce that owing to the continued increase of their 
business they have acquired larger premises, which will 
be = = the Chapter Works, Chapter-road, Willesden 
Green, r 





Frencn Rattways.—The extent of line in operation 
upon the six great French railways and the French State 
system is now 23,509 miles. In July, 1901, the correspond- 
ing length in operation was 23,390 miles. It follows 
accordingly that 119 miles of new line have been brought 
into operation during the past twelve months. 





Tue Messaceries Maritimgs.—It has been reported 
that the Messageries Maritimes proposes to —— its 
postal line from Marseilles to Australia, New Caledonia, 
and Madagascar. This report is, however, denied. The 
company is, indeed, not in a position to make a change, as 
the contract relating to the line does not expire until 1912. 





Great CENTRAL Raitway.—The average receipt per 
passenger carried upon its system in the first half of this 
year was 7.69d., as compared with 7.71d. in the corre- 
sponding period of 1901. The company again suffered 
from tramway competition, more yp wed in the Shef- 
field, Nottingham, and Grimsby districts, where the 
directors estimate that a loss of 1851/. was sustained. 
The quantity of mine carried over the system in the 
first half of this year was 6,126,144 tons, producing a 
revenue of 490,769/. The corresponding movement in the 
corresponding period of 1901 was 5,626,804 tons, produc- 
ing a revenue of 468,855/. The revenue derived by the 
company from Grimsby Dock dues, wharfage, &c., 
showed a falling off of 16977. in the first six months of 
this year, as compared with the ae period 
of 1901. The steamship receipts showed an increase of 
1015/., the Hamburg trade having improved. The cost 
of locomotive power in the first half of this year was 
36,0647. less than in the corresponding period of 1901. 
The company has now no hired engines, which it had 
in use in the first half of 1901, apr y Bape returned to 
their owners. During the first half of this year the aggre- 
gate distance run by trains was 9,135,316 miles, as com- 
pared with 8,954,609 miles in the corres ey Egy 
of 1901. ~ The company’s locomotive stock has been in- 
creased by 38 tender engines during the half-year, while 
707 vehicles were added to the company’s rolling stock— 
viz., 400 ordinary goods wagons, 7 covered goods wagons, 
100. coal trucks, and 200 locomotive coal wagons. me 
30-ton steel wagons are still in course of construction for 
the company. The diversion of the Great Coates branch 
is proceeding, and the last contract for the Neasden and 
Grendon Underwood line has been let. New services of 
through trains have been recently vided from New- 
castle-on-Tyne to Southampton and Bournemouth, and 
from Liverpool and Manchester to Cromer, Gieat Yar- 
mouth, and Lowestoft. 
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We beg to announce that American Subscriptions to ENGINEERING 
may now ssed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Winky, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 37. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
Block, Chicago, from whom all particulars and prices can be ob- 
tained. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
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NOTICES OF MEETINGS. 


Tue IRON AND STEEL INSTITUTE.—Diisseldorf Meeting. Wed- 
nesday, September 3, 10a.m. Reception in the Tonhalle by the 
representatives of the Government, civic authorities, and by the 
Reception Committee. A selection of papers will be read and 
discu: ; 8 p.m., members will visit the Exhibition ; 8.30 p.m. 
to 10.30 p.m., conversazione and concert at the Tonhalle. Thurs- 
day, September 4, 10 am. General meeting in the Tonhalle ; 
7 discussion of papers; 3 p.m., visit to the Exhibition 
as on the previous day. Various works in the immediate vicinity 
will be open to members; 7 p.m., banquet at the Tonhalle.— 
Friday, September 5. Visits to works in five ome proceeding 
respectively to Essen (the Krupp establishment), Dortmund (the 
‘*Union” Company, the Hoerde Works, the Hésch Steel nebo "h 
Riihrort (the Phenix Works, the ‘‘Rheinische Stahlwerke ” 
Oberhausen (the Gutehoffnungshttte), Duisburg (the Vulcan 
Works, the ee. ae Actien-Gesellschaft, for- 
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mer! Y, Pp 9 am. 
Special train for Vohwinkei, proceeding thence by the suspended 
railway to Elberfeld-Barmen, and thence by the State Railway vid 
Remscheid to the Kaiser Bridge at Miingsten. In addition, a 
limited party will leave Dusseldorf at 7 a= on Friday, to visit 
the Peine and Ilsede Works on Saturday. Visits are also projected 
to Saarbrticken, Metz, and Luxembourg. On Wedn , Thurs- 
day, and Friday there will be special excursions for ladies. List 
of papers: 1. “* On Iron and Steel at the Diisseldorf Exhibi- 
tion,” by Professor H. Wedding. 2 ‘On the in 
the Manufacture of Pig Iron in Germany since 1880,” by 
W. Briigmann (Dortmund). 3. ‘‘ On the Progress in the Manufac- 
ture of Steel in Germany since 1880,” by R. M. Daelen (Diissel- 
dorf). 4, ‘*On the Applications of Electricity in the Manufacture 
of Iron,” by D, Selby-Bigge (Newcastle-on-Tyne). 5. ‘‘On the 
Probable Existence of a New Carbide of Iron,” by E. D. Campbell 
and M. B. Kennedy (University of Michigan). 6. ‘‘On Results 
Obtained in the Equalisation of the Varying Temperatures of Hot 
Blast,” by L. F. Gjers and J, H. Harrison (Middlesbrough). 
7. ‘On the Compression of Steel in Ingot Moulds,” by M. Harmet 
(St. Etienne). 8. “On the Overheating of Mild Steel,” by Pro- 
fessor E, Heyn (Berlin). 9. ‘‘On Electrical Plant in Steel Works,” 
by F. Kylberg (Benrath, near Diisseldorf). 
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FAULTY TECHNICAL TRAINING. - 


WE are spending more than a million a year out 
of the rates and taxes on technical training, and very 
much of it is wasted. This is a matter we have often 
referred to, pointing out that the teaching of youn 
mechanics and others the elements of science call 
handicraft, although not without value, is of little 
advantage to us considered as a great manufactur- 
ing and exporting nation. It does nothing to enable 
us to meet the competition of Germany and America 
in the markets of the world, because the classes 
upon whom we lavish our money have no direct- 
ing influence in the great undertakings of which 
they form a part. It isas if we were to teach 


284| our private soldiers the principles of strategy—a 


matter with which they have no concern, and which 
must always remain in the hands of their superior 


285 | officers. However, the system of technical training 


which we have inaugurated cannot now be upset, 
and we must be content, first, with trying to supple- 
ment it, so that our future leaders in commerce 
and manufacture may have greater opportunities of 
acquiring scientific knowledge; and, second, by 
seeing that we get the best possible value for the 
All education is, of 
course, valuable ; and, so far, it is a matter of con- 
gratulation to know that working boys and girls 
spend their evenings in acquiring knowledge, 





which adds to their intellectual equipment, even 
if it is not immediately useful to them. While 
great universities pride themselves on teaching 
nothing useful, it would be inconsistent to close 
science classes on the ground that the scholars 
cannot turn to account as fuily as is popularly sup- 
posed the knowledge they acquire. 

There is, however, a good deal of technical educa- 
tion of a humble sort which is most valuable, and 
which has a great national value, as it introduces 
efficiency, cles, and economy into places where 
waste and dirt too often rule. Nothing too good 
can be said of the domestic economy classes of the 
London Schoul Board. Mr. Graves, His Majesty’s 
inspector in Southwark, reports that the girls who 
have attained the sixth and seventh standards are 
allowed to spend the afternoons in ‘‘ domestic 
economy centres.” There they receive instruction in 
cookery, laundry-work, housewifery, sick-nursing, 
hygiene, physiology, household mending, dress- 
cutting and mending. The girls are also taught 
marketing, and great stress is laid on their learning 
how to divide weekly earnings in the wisest way, 
and to arrange meals at so much a head; they 
usually have dinner at the centre at 14d. each, so 
that they are able to test the fact that carefully- 
planned meals can be made palatable and nourish- 
ing at very small cost, if only some trouble and 
thought be expended over them. Anyone who is 
acquainted with the aspect of the poorer quarters 
of manufacturing towns will appreciate the immense 
value of such training to the working classes, if it 
only be thorough and practical. If all girls at 
elementary schools could have such instruction, 
and would absorb it, there would be a more 
rapid increase in sobriety and _ self-respect among 
the working classes than could be attained by a 
century of preaching. The slatternly ignorant 
housekeeper is one of the greatest agents of evil. 

We have no personal knowledge of the quality 
of instruction in such subjects under the School 
Board, but we have always understood that it is good. 
The few teachers we have met have been superior 
women, and have had the crowning gift of enthu- 
siasm. But in many technical classes the teaching 
is very faulty. The reports of the examiners 
in science and art just published* are depres- 
sing reading for anyone who imagines that 
technical education is really making proper pro- 
gress in this country. It is quite evident that 
large numbers of the scholars are not. in earnest, 
and that many of the instructors have no real capa- 
city for teaching, even if they have the necessa 
knowledge. Naturally, there are many and bril- 
liant exceptions, but the schools are so far apart 
that the more able masters can do nothing to spur 
on those who are — failures. Taking a subject 
which immediately interests us—machine construc- 
tion—we find the examiners reporting in the elemen- 
tary stage a considerable proportion of the candi- 
dates evidently were unacquainted with the. con- 
struction of what they were drawing, and took no 
pains in the execution of their work. Their various 
defects were more or less concentrated in classes, 
indicating that their teachers were responsible to a 
large extent for the slovenly character of the work. 
The scholars in the elementary stage are, naturally, 
young, and one expects better things in the ad- 
vanced stage. But of this the examiner writes that 
many of the candidates were evidently unprepared, 
and would — have failed in the elementary 
stage. In Part I. of the Honours stage 50 candi- 
dates out of 255 reached the standard of qualifica- 
tion—not a large proportion. In Part II. better 
results were attained, the candidates having pro- 
bably worked their way through the lower stages, 
and being the successful pupils of previous years. 
In building construction the answering in the ad- 
vanced stage was pronounced to be bad. The 
criticism upon the Honours stage, Part I., was as 
follows : 


Almost all the candidates were ignorant of the approxi- 
mate weight of a piece of iron of given dimensions. 
Surely any man picked up at random would know that a 
piece of iron joist linch square and 1 foot long would 
not weigh 500 lb., or that it would weigh more than four 
or five pounds. The intelligence of these men is not bei 
properly worked. 


Now a piece of iron bar 1 inch square and 1 foot 
long weighs 34 lb., and not ‘‘ more than four or 
five pounds.” Further, it is not common to call a 
bar_a joist, and the word ‘‘ or” should evidently 


* Board of Education: General Report of Inspectors 
for the year 1901. _[Cd. 1214.]. Eyre and Spottiswoode, 
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be ‘‘and.” Unless the printer’s devil has been 
playing tricks with this sentence, it offers oppor- 
tunities for retort to the candidates. 





trated energy mentioned above; he must devise 
experiments with very simple apparatus ; he must 
ransack his experience for illustrations; and at | 


represented on the Board of Admiralty.” That 
‘*the engineer officers have no legal control over 
the discipline of the men in their department, and 


In applied mechanics the examiner states that /all costs he must keep his pupils hanging on his|are not permitted to sit on courts-martial,” is a 
there is hardly an error in the answers that would| words. The students are not so tired that they | matter we have so fully dealt with that little re- 
not have been corrected by a course on practical | cannot respond to such treatment ; they are lively | mains for us to add. The statement proposes that 


mathematics. He adds : ‘‘ Every kind of arithmetical 
work seems to be neglected by students, and there 


is much absence of good preparation of the| 
In previous | 


candidates for this examination. 
years the importance of experimental work and 
of work at numerical exercises had been pointed 
out; but no attention seems to be paid to these 
reports by the teachers.” In the subject of steam, 
particularly in the advanced stage, the examiner is 
able to award praise liberally. He says: ‘‘The 
general teaching is evidently good.” Probably 
Professor Perry’s influence is making itself felt 
all over the country. Practical mathematics is 
Professor Perry’s own subject; but we do not 
recognise his style in the criticism. The feature 
that is insisted upon is that the class is a reflex 
of the teacher. When he is good, they succeed at 
the examination ; and when he is indolent or in- 
capable, they fail. There was a number of excel- 
lently-taught classes, and some that were quite un- 
prepared for examination. In one school of 14 
students, 13 passed in the first class, and one ob- 
tained a good second class. In another school of 
11, there were 7 who failed completely, and 4 
just managed to get a second-class. In the subjects 
of Sound and Light the examiners do not offer 
much criticism. In Heat, however, it is said that 
the paper consisted largely of numerical questions, 
and the calculations were clumsy, badly written 
out, and greatly wanting in clearness. There were 
some indications that candidates had learned to 
solve certain problems without properly under- 
standing the meaning of the solutions. In the sub- 
ject of Electricity and Magnetism, which one 
would expect to be popular, a large percentage of 
candidates showed very imperfect knowledge of 
simple mechanical principles, and consequently 
failed in answering several of the questions. In 
many cases formule appeared to have been learned 
without any adequate appreciation of their mean- 
ing, while in the Honours stage the answers showed 
‘**much ignorant cram.” 


In the chemical examination a very fair know- | 


ledge was shown of such matters as can be learned 
from books. The reactions were described and the 
equations written down with accuracy ; but when 
the question involved an acquaintance with actual 
experiment, it was often wrongly answered. The 
examiner notes, for instance, that slacked lime was 
nearly always described as lime water, and many of 
the candidates in the elementary stage had evi- 
dently no idea it was a dry powder. In the ad- 
vanced stage the work was better, about 40 per 
cent. of the candidates obtaining marks qualifying 
for a pass. In the practical examination in che- 
mistry, students often sent in results such as 
they believed they ought to have obtained, in place 
of those they actually got. Their description of 
their mode of working showed that they could not 
possibly have obtained the figures they did. 

It is not necessary to follow the matter further ; 
indeed, we run the risk of giving the idea that all 
the teaching is bad, whereas it is not so. As an 
example of the opposite we extract the following 
quotation from Mr. T. B. Shaw’s report : 

** A lesson es before me in English history could 
not have been bettered. The teacher had a thorough and 
exact knowledge of the period studied ; her methods were 
excellent ; her style was one of concentrated energy. 
riveting the attention of the pupils. The results attained 
by her in freehand drawing were also very good, in spite of 
the mechanical work required. In a lesson on geometry 
by another member of the staff, I was struck by the force 
with which he impressed his ideas on the class, and with 
the enforcement of independent thought may he part of 


t 

the pupils. Thoroughly interesting, too, toa large junior 
class was a lesson by him on the properties of heat.’ 

There are evidently good teachers to be had; 
and as the remuneration offered is not inadequate, 
a determined effort should be made to weed out 
the bad ones. The greater part of the teaching 
we are considering is done in evening classes, 
and can only be done well if the teacher brings all 
his energy to the work. The pupils are generally 
in works during the day, and many start at an early 
hour, so that they come to school more or less tired. 
Under such circumstances, a teacher who slavishly 
follows a text-book, or drones through an oft- 
repeated lecture, can do no good. To awake the 
attention, and keep it, he must exhibit the concen- 


| 





enough when going home in groups. The life of the | 
successful teacher is a hard one; but unless he is | 
successful he might as well retire. When it is found 

that certain classes uniformly fail in examination, | 
and other classes uniformly succeed, it is time for 
the Education Department to insist on a change. 
They are the guardians of the public purse, and it 
is their duty to see the money properly spent. In 
his general report for the year, Mr. F. Pullinger 
bewails that so many people think that the functions 
of a splendid technical school, like that to be opened 
in Manchester in a month or two, is to teach handi- 
craft. Instruction in a really good technical school 
is, he says, for the few—those who are able to profit 
by it ; but the ultimate benefit will be for the many. 
This is what we have been urging for years, but in 
the meantime, since we have commenced to educate 
the many, by all means let us do it as well as we 
can, and see that the teachers are capable of fulfill- 
ing the duties they undertake. 








THE ENGINEERING BRANCH OF THE 
ROYAL NAVY. 

WE have received a printed statement which 
gives in some detail the ‘‘ causes of dissatisfaction ” 
and ‘‘ proposed remedies ” in regard to the position 
of naval engineers. The statement is prefaced by 
a note, which says: ‘‘ The engineer officers of His 
Majesty’s Fleet consider it their duty to make 
known to all those interested in the efficiency of 
the Navy, as the first line of national defence, the 
dissatisfaction prevailing amongst them with regard 
to the subordinate position which their profession 
holds in the Service, a position inconsistent with 
the highest efficiency of their department. This 
dissatisfaction is of long standing, affects all rates 
and ratings, and, owing to the development of 
modern ships of war, leads those officers who are 
responsible to entertain grave doubts of the ability 
of their department to bear the stress to which it 
must be subjected during actual warfare.” 

Those who are acquainted with the working of 
the naval service will recognise that the above 
paragraph expresses the views of, at any rate, a 
majority of naval engineer officers. The expres- 
sions are certainly strong, but they are no more 
than are warranted by facts. If naval engineers 
did not raise their voices at the present time, not 
for their own benefit, but for the good of the Navy 
at large, they would be neglecting a public duty. 
The treatment now accorded to naval engineers is 
an absolute danger to the country. It is not alone 
that the engineers who are in the Service at present 
have grievances—a word the use of which every 
naval engineer deprecates—but it is that the treat- 
ment accorded to engineers is such that suitable 
candidates for the position are not forthcoming in 
adequate numbers. That the supply has not fallen 
off even more than it has is owing to the fact 
that those interested, the parents or guardians 
of possible candidates, have thought matters 
must certainly improve before long. The fulfilment 
of that hope has been deferred so often that 
young men who would otherwise be glad to enter 
the naval service in the engineering branch are 
losing heart. As we have said, and, moreover, 
as actual figures prove, the supply of naval en- 
gineers is falling short, and that in spite of the 
frequent public advertising for candidates which 
has been resorted to with a view of making up the 
deficiency. The statement under notice has a para- 
graph in regard to this matter ; it says: ‘‘ The 

rsistent hawking about of the King’s Commission 

y the frequent advertisements published with the 
object of obtaining officers for this unpopular 
branch of the Service is derogatory to the best 
interests and traditions of the Navy.” 

The other ‘‘ causes of dissatisfaction ” enumerated 
in the statement are those to which we have re- 
ferred on many former occasions, and we may 
therefore treat them more briefly than we should 





otherwise do. The first objection is that which is, | 
perhaps, at the root of all the maladministration | 
which has led to the present deplorable condition | 
of affairs. ‘‘ The engineer branch,” it is said, | 
‘suffers from the want of direct representation | 
upon the Board of Admiralty ;” and the proposed | 
remedy is that ‘‘the engineer branch should be | 


‘*a corps of Royal Naval Engineers should be 
formed on lines similar to those of the Royal 
Marines, and classed as a military branch of the 
Navy, the officers being executive in their own 


|department, an officer of the Royal Naval Engi- 


neer Corps to sit on courts-martial when an officer 
or man of the corps is being tried for departmental 
offences.” 

The question of rank and relative rank is one 
which we have also frequently discussed. As our 
readers are aware, the engineer officer has no 
absolute rank, and, of course, he has no title; 
but even his relative rank compares unfavourably 
with that of the executive officer. A table is given 
in the statement setting this forth in detail. The 
engineer student at the age of 14 to 16 corre- 
sponds to the cadet and midshipman at the age of 
13} years ; the assistant engineer of 21 ranks rela- 
tively with the sub-lieutenant at the age of 19; at 
the age of 26 an engineer is relatively only on an 
equality with a lieutenant who is five years his 
junior. Again, the chief engineer at 35 years old 
ranks with the lieutenant (of eight years’ seniority) 
who is but 29. The fleet engineer at 43 years ranks 
relatively with a commander at 36; the chief in- 
spector of machinery at 50 is relatively equal to a 
captain (under three years) of 42 years of age; a 
chief inspector of machinery at 53 is relatively 
equal to a captain (over three years) at the age of 
45; and, finally, the one and only engineer officer 
of the Royal Navy who corresponds, even rela- 
tively, to the somewhat numerous contingent of 
admirals, is the engineer-in-chief, and his rank is 
relative to that of a rear-admiral. It will be seen, 
therefore, that the engineers are at a distinct 
disadvantage as compared with the executive 
branch ; the Admiralty gets several years’ more 
work out of the engineers than out of the execu- 
tive officers before the former reach even the 
shadowy advantage of ‘‘ relative rank.” 

We must pass still more briefly over some of the 
other points raised in the statement. It is said 
that the honours and rewards accorded to the 
engineer branch are ‘‘ discouragingly small : ” 
engine-room complements are too weak to carry 
out the work of the department: there is no 
adequate system of training junior engine-room 
artificers : stokers are not encouraged to re-engage ; 
and the conditions of service—including pay and 
retirement—fail to attract a sufficient number of 
engine-room artificers. All these points have been 
brought forward again and again until we fear 
many people have become almost tired of hearing 
of them. They are not less urgent on that account. 
The training of engineering students also is said to 
be unsatisfactory. In regard to the College at 
Keyham, it is suggested that it should be treated 
as a commissioned ship, under the control of the 
commander-in-chief at Devonport, and should be 
in charge of a senior officer of the corps of Royal 
Naval Engineers; a body which, as we have already 
mentioned, it is proposed should be formed. 

Reference is also made in this statement to the 
recent proposal of the Admiralty to hand over the care 
of hydraulic gun-mouhtings, torpedoes, tubes and 
fittings to executive officers. This is a matter that 
has been dealt with more than once in these 
columns. The statement says that ‘‘ whilst recog- 
nising that executive officers of the gunnery and 
torpedo departments should have a good general 
knowledge of the construction and working of the 
mechanism of the weapons which they have to work 
in action, they (the engineer officers) consider that 
the charge and oversight of skilled mechanics, and 
the repair and maintenance of all mechanical details 
on board ship, are essentially the work of trained 
engineers. Mo transfer these duties to executive 
ofticers, unless these officers are also adequately 
trained as engineers, would, they consider, intro- 
duce elements of friction and discord on board ship, 
increase the cost of maintenance of this machinery, 
and be generally detrimental to the best interests 
of the Service.” The correctness of this view 15 
apparent, one would think, to everyone, engineers or 
otherwise. It is a striking commentary on the ad- 
ministration of the Navy that it should be needful 
to put it forward. é 

If we have dealt very briefly with this statement, 
it is not because we fail to recognise its importance, 
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but for the reason, already expressed, that we 
have so frequently discussed the subjects now 
brought forward. The need for reform in the en- 
gineering branch of the Navy appears so plain that 
one marvels how it can ever be questioned. So 
far as we are aware, it has not been questioned 
by any high authority, although there is much 
difference of opinion as to the manner in which 
reforms should be carried out, and how far they 
should extend. 

There are, however, a few uncompromising op- 
ponents to change of any kind, who will not allow 
that there is any need for revision ; and we regret 
te say that a certain small but compact minority 
of young executive officers are among the number. 
A disciple of this narrow school appears to be 
Lieutenant Carylon Bellairs, who has found a plat- 
form for the enunciation of his views in the 
Monthly Review. He takes us to task for the 
part we have played in this controversy, and 
has some hard things to say about Mr. Morison, 
and the engineers who have taken up the question, 
not even sparing officers of the executive branch 
who have expressed views favourable to improving 
the naval engineers’ position. He is apparently 
hurt that we, as he says, should have awarded 
praise to Admiral Sir John Hopkins and Rear- 
Admiral Fitzgerald, whom he describes as having 
‘‘coquetted with the engineers’ demands.” It is, 
perhaps, as well that the expressions used by Sir 
John Hopkins and Admiral Fitzgerald should be 
reproduced here. The former said at a meeting of 
the Royal United Service Institution : 

“* And now let me touch on the vexed question of the 
position of the engineers, and suggest that the time has 
arrived to accord them executive rank. Their duties are 
purely executive, and should be recognised as such. The 
recognition cannot, in my opinion, clash in any single 
instance with other executives, as their sphere of duty is 
so clearly defined. An engineer would as little expect 
to be put in charge of the navigating or officers-of-watch’s 
duties as would these officers of being put in charge of 
the engines.” 

The remark of Admiral Fitzgerald was as fol- 
lows : 

‘‘ Already the engineers are calling out for executive 
rank and executive titles. This is quite natural, as they 
see they do most of the work, and that the maintenance 
of our modern ships in a state of fighting efficiency is the 
business of mechanics, and not of sailors.” 

If this is ‘‘ coquetting with the engineers’ de- 
mands,” it is difficult to imagine what a full declara- 
tion would be. Lieutenant Bellairs does not, how- 
ever, allow his readers to form their own opinions 
upon the views of the two Admirals by quoting the 
passages, but says that the paragraphs we have 
reproduced are really an argument in favour of the 
Admiralty policy of handing over machinery out- 
side the engine-room to executive officers. Such 
a deduction from the unquoted statements is to us 
quite incomprehensible, and if we were not in- 
formed that the writer of the article in the Monthly 
Review was a naval officer, we should imagine he 
had been trained in some very sharp attorney’s 
office. Lieutenant Bellairs appears to be of opinion 
that the artificers would be able to take the place 
of engineer officers. Hesays: ‘‘ The artificer engi- 
neers do their duty to the entire satisfaction of the 
Admiralty ; and while they may not be able to con- 
tribute to the circulation of a sixpenny paper, it is 
a fact that they are drawn from the same class as 
the engineers of European navies and of the mer- 
cantile marine.” This statement is not in accord- 
ance with fact. The engine-room artificers of the 
Royal Navy are an excellent body of men, but they 
have not had the education, nor are they drawn 
from the same class as the engineers. It would be 
as reasonable to say that a boatswain could carry 
out the duties of an admiral as to state that the 
artificers could fill the place of the engineer. The 
article next goes on to quote the following passage 
from our columns : 

“*Tt really comes to this,” says ENGINEERING : “‘ As the 
logical outcome of the Admiralty action these destroyers 
are either so useless that they can be entrusted to incom- 
petent men, in which case they had better be broken up 
at once, or the artificers are competent to look after the 
machinery and maintain discipline in time of war. If 
they are competent in destroyers—where the stress is 
greatest—they are competent in all other vessels. In that 
case, the need for engineer officers does not exist in the 

ay. - 

Lieutenant Bellairs, although he does not agree 
with our view, has ‘‘no doubfé that as the com- 
petency of artificer engineers can scarcely be 
assailed in the light of experience, the Admiralty 
will take note of this ‘logical outcome’ when they 








are considering the question of reducing the 
number of non-competent commissioned officers.” 
The threat is a very old one. If the engineer 
officers do not put up with any treatment that may 
be meted out to them, they are to be abolished, 
and their places taken by a more docile class. This, 
of course, as we have often pointed out, will 
simply lead to treading the ground that has already 
been covered over again, with the result of the 
personnel of the Royal Navy being put back to the 
position of forty years ago. 

The writer deals with the suggestion that engi- 
neering should be represented on the Board of 
Admiralty. He protests against ‘‘ the modern 
method of seeing mechanism wherever movement 
is concerned,” a view from which even engineers 
will not dissent, though we fail to see how it affects 
the case. So set is he against the engineer having 
executive functions that he says: ‘If the very 
heart of naval warfare were machinery, the engi- 
neer, as at present trained, would be still unfitted 
to take part in the administration of the Navy.” 
No doubt a good deal is left to be desired in the 
training of naval engineers, as, indeed, there is, to 
a still greater extent, in the training of executive 
officers ; but that is no reason why the Board of 
Admiralty, which controls the Navy—which in 
matériel is a wholly engineering Navy—should not 
have incorporated in it the highest engineering 
authority that the Navy can command. ‘‘ The 
problems of war,” we are told, ‘‘do not deal with 
how motion is imparted, but how to use it when 
produced.” The problems of war, we would add, 
are dependent on engineering, and the power of 
machinery can neither be produced nor directed 
without an adequate knowledge of the subject. 
We are aware that a large number of people, in- 
cluding a section of executive officers, fail to dis- 
tinguish between engineering and engine-driving. 
With the prospect of what war may bring forward, 
the distinction can hardly be too strongly enforced. 
Lieutenant Bellairs goes on to say: ‘‘The pro- 
fessor who has mastered all the intricacies of 
religious systems, their origin and tendencies, has 
never pretended that this technical knowledge fits 
him for the pulpit.” That may be true, but the 
divine who knows nothing of the ‘‘ origin and ten- 
dency ” of his own religious system is not fitted for 
the post he would occupy. Again, the article says, 
‘* fora similar reason, we do not find engineers and 
doctors aspiring to seats on the bench.” Exactly ! 
and that is because engineers and doctors know 
nothing of law, and we should be very glad if we 
did not find gentlemen who have no knowledge of 
engineering aspiring to direct conditions that de- 
pend on engineering science. 

All these things, however, are beside the mark. 
What is needed for the highest efficiency of the 
Navy is that engineers should have control in 
matters that appertain exclusively to their profes- 
sion, for every one recognises—no one more so than 
the engineer officers of the Navy—-that the captain 
must be supreme in the ship. That, however, is 
not inconsistent with the requests that are now 
being made for the higher recognition of engineer 
officers. Lieutenant Bellairs objects that ‘‘ the 
musty leaves of past records are scanned to find 
instances of admirals ‘completely out of touch with 
engineering progress.’ ” e himself is an answer 
to that objection. At any rate, an article published 
in a magazine of this month can hardly be de- 
scribed as ‘‘ musty.” Putting Lieutenant Bellairs 
on one side, however, there is no need to go back 
to the distant past to prove how lamentably man 
persons in high positions are ‘‘out of touch wit: 
engineering progress.” 

We must confess that in spite of every desire to 
deal calmly with whatever may be stated on either 
side of this question, we have not much patience 
to follow Lieutenant Bellairs. He deals so largely 
in generalities, and allows himself so much latitude 
of statement. For instance, what is one to say 
to this? ‘‘It is evident that engineers think too 
much on the surface, or they would not argue 
that a mistake here and there is a sufficient cause 
for revolutionising the system by which the 
Navy has always been governed.” Engineers never 
argued anything of the kind. They have brought 
forward a large number of substantial facts, all 
pointing to the necessity for—if Lieutenant 
Bellairs prefers the term—‘‘ revolutionising ” the 
system. These facts have been given by Mr. 
Morison in the fullest detail, and by ourselves, in 
these columns, any time within the last twenty 
years, and up to the present we have seen nothing 








to weaken their cogency ; certainly nothing Lieu- 
tenant Bellairs has written. We must, however, 
persevere for a little longer, even at the risk of 
repeating ourselves and wearying our readers. In 
1 ago of one of the most important aspects of 
the question, the giving engineer officers the 
power to inflict punishment for neglect of duty on 
the part of the men, Lieutenant Bellairs says: ‘‘ It 
will be found from the returns of the Fleet that 
there are fewer punishments amongst stokers than 
any other branches.” That, no doubt, is true, 
and there is a reason for it. The engineer officer, 
even the chief engineer, cannot correct a man in 
any way without bringing him up to the quarter- 
deck, where the case may be tried by an executive 
officer who. is junior to the engineer ; that is quite 
enough to account for the fewer punishmentsamongst 
stokers. The idle and incompetent escape, and the 
better class carry on the duty. That is notoriously 
the case. Lieutenant Bellairs thinks that ‘‘the 
misconception concerning discipline arises from the 
difficulty the civil engineer finds in understanding 
that in war the paramount authority can never 
cease to be in operation.” No one, so far as we are 
aware, has ever questioned the paramount authority 
of the captain, nor does any engineer officer we 
ever met wish to do so. ‘‘It is evident,” the 
article continues, ‘‘ that the moment the captain 
disappears from the deck to sleep or eat, his per- 
sonal directive power is removed, and must be 
delegated. The impersonal authority never sleeps, 
and cannot be subdivided so as to conflict with 
itself. It is a truism that the authority must always 
be placed with those who direct the motion of the 
ship.” Is there anything, we would ask, in these 
vague assertions which is an argument against the 
engineer officer having the power delegated to him 
by the captain to punish one of his own staff for an 
offence of the gravity of which only an engineer 
can be judge? ‘‘The outcome of the engineers’ 
demands,” again the article says, ‘‘is to sub- 
stitute a dual for a single control ;” and 
something Sir William Allan, M.P., has said 
is twisted into supporting this absurd statement. 
We feel confident that Sir William Allan would 
not advocate that the supreme power should be 
taken from the captain of the ship. If he did do 
so, he would be the only engineer we have ever 
heard of to support such a course. 

The article under consideration gives an example 
of the narrowest school of executive policy. Lieu- 
tenant Bellairs appears to think that there is 
nothing which needs correction on board a ship but 
breaches of discipline. He says, ‘‘in the case of 
the engine-room there are no occasions on which a 
chief engineer has to exercise an independent com- 
mand. There is therefore no necessity to remove him 
to the quarter-deck from his sphere of work in the 
engine-room, to punish stokers, who in many cases 
may be reported for offences against discipline on 
deck or on shore, at drill, or in boats.” Again, 
in referring to the question of engineers sitting on 
courts-martial, he says: ‘‘I fail to see how better 
men could be selected to constitute a court-martial 
for an offence against the Naval Discipline Act than 
the captains of ships, who are themselves responsible 
for the enforcement of the Act, and whose position 
places them outside petty rivalries ;” and he draws 
the absurd conclusion that ‘‘if they (the engineers) 
are to sit on all courts-martial, we might see a 
captain tried by a —— of non-executive junior 
officers for stranding his ship.” 

Lieutenant Bellairs questions Mr. Morison’s 
statement that the engineering ‘institutions hold no 
brief on behalf of engineer officers. That we 
should have thought wasa matter upon which there 
could be no question. The engineering institutions 
which have taken up this matter have nothing to 
gain, except on patriotic grounds, by initiating the 
‘¢ agitation,” if such it can be called. In fact, the 
reverse is rather the case. The gentlemen who 
form the governing bodies of these institutions are 
many of them Admiralty contractors, and it is to 
their interest to propitiate the Admiralty rather 
than to put themselves forward as advocates of 
reform. The steps they have taken are, therefore, 
the more to their credit. Lieutenant Bellairs 
quoted from a pamphlet which was issued by engi- 
neer officers, as Mr. Morison himself has publicly 
stated. The lieutenant pretends to some know- 
ledge of the origin of this pamphlet, and states 
that the institutions had no right to fasten its 
authorship on the naval engineers. If we had no 
knowledge of the subject ourselves, we would 
prefer to credit Mr. Morison rather than Lieutenant 











swrcg 2 Tat 4 la iy, 


ee eee 


Snencie normee | mire 


Sor ae 


aa onary enn 


282 


ENGINEERING. 








[AuG. 29, 1902. 








Bellairs. That, however, is a matter of no great 
moment. What is, however, of importance—so 
far as anything is of importance in the article with 
which we are dealing—is that Lieutenant Bellairs 
describes the pamphlet “ as false as it is disloyal to 
the Navy.” Itis neither one nor the other. The 
statements in the pamphlet are absolutely true, and 
the document itself was not disloyal to the Navy. 
Its whole endeavour was to put the engineering 
branch of the Navy in such a position that it would 
be able adequately to perform its duties in the course 
of war. The disloyalty to the Navy is on the part 
of those who would, in the interests of their own 
caste, maintain an outworn system, which prevents 
the Navy from attaining that state of efficiency 
which the country has a right to demand. 








THE SHOP CLUBS ACT, 1902. 

Ir may not be generally known that during the 
last session of Parliament an Act was placed upon 
the Statute Book which places further statutory re- 
strictions upon the liberty of employers in dealing 
with their men. We refer to the Shop Clubs Act, 
1902, which received the Royal assent on August 8. 

It may be regarded as the result of certain 
recommendations made by a Departmental Com- 
mittee of the Home Office, which was appointed in 
1899 for the purpose of investigating the position 
of shop clubs. The Committee, as the result of 
their deliberations, suggested that an Act should be 
passed to the following effect : 

1. That it shall not be lawful for any employer 
to make it a condition of employment that any 
workman shall join a shop club. 

2. That the foregoing provision shall not apply 
where the shop club (a) is a society registered 
under the Friendly Societies Act, and is certified 
by the Registrar of Friendly Societies to be one to 
which this provision should not apply; or (b) is 
established in conformity with a private or local 
Act of Parliament. 

3. That it shall not be lawful for any employer 
to make it a condition of employment that any 
workman shall discontinue his membership of any 
friendly society to which be belongs, or shall not 
become a member of any other friendly society. 

As explained by Major Evans Gordon, who in- 
troduced it for second reading, the evils which the 
Bill is intended to redress are: 1. The power at 
present exercised by employers to compel their 
men to join an unregistered shop club, to make 
their joining a condition of employment, and to 
compel them to give up the membership of a 
friendly society to which they already belong. 2. 
The injury which this power inflicts upon the 
friendly societies of the kingdom. In order to see 
whether the new measure is likely to effect either 
of these objects, it is necessary to consider the text 
with some care. 

The object may be discovered in the first section, 
which provides that it shall be an offence on the 
part of an employer to make it a condition of em- 
ployment : 

(a) That any workman shall discontinue his 
membership of any friendly society ; or 

(6) That any workman shall not become a member 
of any friendly society other than the shop club or 
thrift fund. 

Section 2 provides that an employer shall be 
guilty of an offence ‘‘if he makes it a condition of 
employment that any workman shall join a shop 
club or thrift fund, unless the shop club or thrift 
fund is registered under the Friendly Societies Act, 
1896.” Such a friendly society is to be subject to 
the provisions of the Act, and it must be certified 
under the Act, and by the Registrar of Friendly 
Societies. A shop club or thrift fund is not to be 
certified by the Registrar of Friendly Societies 
unless he is satisfied— 

(a) That the shop club or thrift fund is one 
which affords to the workman benefits of a sub- 
stantial kind in the form of contributions or 
beneffts at the cost of the employer, in addition 
to those provided by the contributions of the 
workman. 

(6) That the shop club or thrift fund is of a 
permanent character, and is not a society that | 
annually or periodically divides its funds; and 
that no member of such shop club or thrift fund | 
shall, except in accordance with the provisions of 
Section 6 of the Act, be required to cease his 
membership in such shop club or thrift fund upon 
leaving the firm with which such club or fund is 








connected. Before certifying any such club or 


fund, the Registrar must take steps to ascertain 
the views of the workmen, and for that purpose he 
must be satisfied that at least 75 per cent. of them 
desire the establishment of a club or fund. He is also 
to consider any objections which they may make to 
the certification. An employer who commits an 
offence within the meaning of the Act is to be 
liable, on summary conviction, to a fine not ex- 
ceeding 51.; and in the case of a second or sub- 
sequent conviction within one year of a previous 
conviction, to a fine not exceeding 201. A proviso 
to this clause enacts that where an offence is com- 
mitted in respect of several persons at the same 
time, the offender is not to be convicted of more 
than one offence. Railway companies are ex- 
cluded from the Act, it being provided by Sec- 
tion 5 that nothing therein shall prohibit com- 
pulsory membership of any superannuation fund, 
insurance, or other society already existing for the 
benefit of the persons employed by any railway 
company, to the funds of which such company 
contributes. 

Section 6 provides that in any case where a 
workman, by the conditions of the employment, is 
a member of a shop club, he shall, upon his dis- 
missal from, or upon leaving his employment, 
unless contrary to the rules of the club, have the 
option of remaining a member or of having returned 
to him the amount of his share of the funds of the 
club, to be ascertained by actuarial calculation ; 
provided that every member who exercises the 
option to remain a member of the club shall not, 
so long as he remains out of such employment, be 
entitled to take any part in the management of the 
club, or to vote in respect thereof. A schedule to 
the Act provides a number of rules which must be 
observed by these Friendly Societies which are to 
be recognised by the Act. 

It is not surprising that this measure should 


have been subjected to some severe criticism on the | 


part of employers during its passage through Par- 
liament. At one stage the Employers’ Parliamen- 
tary Council passed a resolution to the effect that 
the Bill would tend to discourage thrift ; would do 
away with a source of friendly relations between 
employé and employer ; and would seriously affect 
the question of freedom of contract in trade rela- 
tions in general. Instead of fostering a desire on 
the part of employers to have clubs of their own, 
it is the poliey of the measure to discourage 
employers from establishing sick and benefit funds 
for their workmen. Seeing, however, that the 
measure has become an Act of Parliament, the 
time for criticism has passed : it remains to con- 
sider what the effect of the Act is likely to be 
when a strict construction is put upon the words 
used. 

In the first place, it is proposed to penalise any 
employer who makes it a condition of employment 
that a workman shall belong to some club over which 
the employer has control; and, further, that a 
workman may not be a member of more than one 
club. Experience has shown that membership of 
more than one club which pays during a time of 
sickness places a premium upon malingering. As was 
pointed out by more than one member who opposed 
the measure, the chief object of a shop club, from the 
employers’ point of view, is to insure that a workman 
shall discontinue his membership of one club, or 
that he shall not become a member of any club 
except that in which the employer has an interest. 
The offence is defined clearly enough, but how is a 
breach of the rule to be detected? An employer 
may dismiss his workman at any time without 
assigning any reason ; and if a workman remained 
a member of a particular friendly society, it would 
be open to the employer to dismiss him without 
saying why he did so. Could the employer in 
such circumstances be found guilty of an offence 
under the Act? Having regard to the section 
which compels the Registrar of Friendly Societies 
to consult the men before he registers any club, it 
is not impossible that some employers may have 
recourse to some stratagem of this kind. 

It was argued by those who opposed the 
measure that to pass it would be to place too much 

wer in the hands of employers. Thus Sir Albert 

llit, in supporting the principle of the Bill, 
said : ‘‘ Attachment to a particular place, guaran- 
teed by unjust conditions, takes us back to the 
Middle Ages, to the times of serfdom, and of 
villeins attached to the soil; but it is absolutely 
inconsistent with the freedom of labour in the 
twentieth century.” It seems strange to talk of 
freedom of labour in the days of trades unions ! 


As the Act does not come into force until 
January 1, 1903, employers will have time to 
appreciate its effect, and to obtain, if possible, the 
registration of any existing shop club. 








THE TRADE OF KOREA. 
| Tue trade of Korea is of interest at present, not 
| $0 much on account of its own importance as its 
| relations to Japan, Russia, and China. It forms, 
as it were, a wedge between these three countries, 
and the Power which dominates it holds the key 
to China and her immense possibilities for trade and 
industry. Russia has been rapidly strengthening 
her hold on the Pacific Coast, and the completion 
of the Trans-Siberian Railway, with its terminus 
at Port Arthur, and its branches into China, gives 
her a position of immense strength, both from a 
military and a commercial point of view. Korea, 
however, still remains a buffer between her and 
Japan, and the Island Empire has been watching 
with considerable anxiety the gradual encroachments 
of Russia on China. The scramble of the foreign 
Powers for concessions, territory, and influence in 
China has made Japan resolved to safeguard her 
own interests. It is to be hoped that the alliance 
between Great Britain and Japan will have a 
steadying effect on politics in the Far East, and 
allow the work of the engineer to bear its peaceful 
results. In any case, this part of the world affords 
a most interesting study in political and industrial 
dynamics. 

The latest Consular Report states that the 
customs statistics, which are necessarily the basis 
of every trade report, show a marked increase in 
the customs revenue and a marked expansion in the 
foreign trade generally ; while from a merchant’s point 
of view the past year was one of the worst known 
since the country was open to foreigners. Briefly, 
| the history of the year is as follows: For the first 
six months trade was exceptionally brisk, more rice 
leaving the country than in the whole of the preced- 
ing year; foreign imports were in good demand, 
and a record year was predicted, more especially as 
there were rumours that the rice crop in Japan, 
the most important factor in the Korean market, 
would be below the average. In the spring large 
orders for piece-goods were placed in Britain in 
anticipation of a ready sale for them in the autumn. 
The hopes that were formed were blasted by the 
failure of the harvest, owing to a severe drought ; 
and by the early autumn, when the supplies of 
foreign imports began to arrive, it was certain that 
the year would indeed be a record one, but in a 
sense contrary to that anticipated. Practically, 
for the last six months of the year, business was at 
a standstill, and is likely to remain so until this 
year’s crops are harvested. 

Notwithstanding the present depression, the 
Consul thinks it is safe to say that the outlook is 
encouraging, and that the foreign trade of the 
country is steadily and even rapidly growing. The 
following Table shows the total value of exports 
and imports during the past five years : 
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of Gold Currency.| Sterling. | 
Export). | 
yen | yen | yen | £ | a. 
1897 ..| 19,041,409) 2,084,079 | 21,075,488) 2,129,502 | 2 Of 
1898 17,527,051| 2,375,725 | 19,902,776) 2,011,009 | 2 O} 
1899 .-| 15,225,185} 2,933,382 | 18,158,567) 1,815,857 | 2 0 
1900 ..| 20,380,327) 3,633,050 | 24,013,377, 2,401,338 20 
1901 .. | 23,158,419] 4,993,351 —* 2,873,827 2 0} 





It is fairly certain that the returns for the present 
year will show a great falling off, notably in im- 
ports, on account of the large stocks of foreign 
goods in the country still unsold ; but it would be 
wrong to conclude from this that the trade with 
foreign countries is declining, and with an average 
harvest this year this trade will, in all probability, 
resume its normal expansion. 

The total value of the exports to foreign coun- 
tries was 863,824l., as against 943,987/. for the 
previous year, and as they consisted almost entirely 
of agricultural and marine products, we need not 
enter into details regarding them. 

The total imports amounted to 1,500,265/., as 
compared with 1,094,046/. during the previous 
twelve months, an increase of 406,219/. For the first 
time for many years British piece-goods show 4 
striking advance, grey and white shirtings having 
increased from 278,163 pieces, value 110,511I., to 
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402,156 pieces, value 176,892). This advance is 
partly due to an increased import at Wousan, owing 
to the recent enforcement of the Russian European 
tariff at Vladivostock, which has hitherto been the 
distributing centre for the northern districts of 
Korea. Japanese cotton goods show a slight ad- 
vance all round, but the importation of Japanese 
yarn has fallen from 7,142,933 lb., value 159,132I., 
to 5,028,800 lb., value 119,781. This decrease 
is accounted for partly by the unfavourable condi- 
tions of trade and ly by the depreciation 
in the value of the Korean currency. Still the 
figures show that the Japanese have obtained a 
practical monopoly in the foreign yarn market, the 
quantity of British and Indian yarn imported only 
amounting to 120,933 lb., of the value of 4193. 
Chinese shirtings have entirely disappeared from 
the returns for the past two years, and Chinese 
yarn is practically a dead letter. Woollen goods, 
which show an increase in value of 11,195/., are 
imported almost entirely to supply the require- 
ments of the ever-growing Japanese population, 
the Koreans wearing cotton wadded garments 
in the cold weather, although the use of woollen 
singlets is becoming more and more common among 
the higher classes. 

The import of kerosene oil continues to increase 
by leaps and bounds ; but it is the American pro- 
duct which finds favour in the country, although 
Russian oil in bulk is now beginning to be im- 
ported. A large quantity of rice was imported 
from Saigon, and was sold at cheap rates by the 
Government to the starving population, who were 
reduced to extremities on account of the failure of 
the harvest. The value of the gold dust exported 
from Korea rose from 363,3051. in 1900 to 509,738. 
in 1901, and of the latter total a little more than 
150,0001. represents the value of the shipments 
from the American mines, the remainder being 
the produce of native workings. These figures, 
however, only give the value of the gold dust de- 
clared at the customs, and do not include the very 
large amount which annually leaves the country in 
passengers’ luggage, and which does not appear in 
the customs returns. The value of the machinery 
imported into the country in 1901 was 12,5461., 
and the railway plant and material 27,963/., 
= metals do not appear at all in the import 
ist. 

During the past twelve months 4972 vessels, re- 
presenting 985,309 tons, visited the ports open to 
trade, being an increase of 563 vessels and 143,932 
tons over the figures for the preceding year. The 
number of steamers rose from 2097 to 2439, and 
there is now no Treaty port which is not touched at 
by ocean-going steamers, and seven out of the 
eight have direct steam communication with Japan. 
Ten years ago the three ports then open were 
visited by 1499 vessels, with an aggregate tonnage 
of 357,695 tons. It is entirely owing to Japanese 
enterprise that merchants now have such regular 
communication with the outside world. 

Of the flags represented in the shipping returns 
for last year, Japan easily maintains her supremacy, 
being represented by 3288 vessels, aggregating 
752,190 tons, or more than 65 per cent. of the 
total number of vessels, and more than 73 per 
cent. of the total tonnage. Korea herself comes 
next on the list, but her mercantile marine consists 
only of three steamers and a few large launches, 
these latter being exclusively engaged in the inter- 
port trade. The steamers under the Russian flag 
are principally those of the Chinese Eastern Ex- 
tension Railway Company, plying between 
Shanghai and Vladivostock, and calling at 
Chemulpo en route. The company is now devoting 
more attention to this service, and some new boats 
with good passenger accommodation have recently 
been placed on the line; a large site has been 
acquired at Chemulpo, on which godowns and 
offices will shortly be erected. British shipping is 
still conspicuous only by its absence, being unable 
to compete against the heavily subsidised Japanese 
and Russian vessels. 

The statistics of the results of the working of the 
Seoul-Chemulpo Railway, the pioneer enterprise of 
its kind in the country, show how ready the 
Koreans are to avail themselves of modern conve- 
niences for travelling. The number of passengers 
carried amounted to 354,623, as compared with 
215,722 during the previous twelve months, and the 
amount of freight carried during the same periods 
was 28,975 and 10,885 tons respectively. This 


large increase in the goods traffic is partly attribut- 
of Saigon rice sent up to 


able to the quantities 





Seoul by the railway, and to the carrying of mate- 
rials for the construction of the Seoul-Fusan rail- 
way. During the summer months six, and in the 
winter five, trains daily started from each terminus, 
and the third-class fare between Seoul and Che- 
mulpo is 34c.—about 14c., or fd., per mile. 

The net profits of the year’s working are stated 
to be 95,379 yen 32 sen, equal to 97361. 12s. 9d. 
It will be remembered that the capital of the com- 
pany is 2,500,000 yen, or roughly 250,000/., 
700,000 yen of which is subscribed capital, the re- 
mainder being a loan free of interest from the 
Japanese Government, to be repaid out of surplus 
profits remaining after the shareholders have re- 
ceived a dividend of 5 per cent. The profits for 
the year would-almost provide fora 4 per cent. 
dividend on the total capital, or after payment of 
5 per cent. to the shareholders, would leave a sum 
of 60,000 yen, or 6000/., available towards the 
redemption of the loan ; but in this estimate there 
is apparently no provision made for depreciation of 
rolling stock and wear and tear of the line. There 
seems to be every prospect of the enterprise even- 
tually proving a remunerative investment. 

After protracted negotiations the project for the 
construction of a broad-gauge railway from Seoul 
to Fusan has at length taken definite shape. Early 
in the year the Japanese Government guaranteed 
6 per cent. interest on the subscribed capital for a 
period of fifteen years; a company was thereupon 
formed in Japan to carry out the enterprise, and 
work has been begun at the Seoul and Fusan ends 
of the line respectively. In view of the recent 
controversy as to the relative merits and cost of 
British and American locomotives, it is interesting 
to note that the engines for the Seoul-Fusan Rail- 
way have been ordered from England, although 
those in use on the Seoul-Chemulpo Railway are 
of American make. 

The survey of the Seoul-Wiju Railroad has been 
completed, but no construction works have yet been 
begun, the Korean Government having no avail- 
able funds for this purpose. The Consul states that 
there is some talk of the line being taken over by 
a Japanese syndicate, but the latest information 
from Tokio seems to show that the arrangements 
have fallen through meantime. Ina recent issue 
of the Board of Trade Journal, it is stated that a 
British firm is supplying the steel rails for the 
railways now being constructed. The rails, although 
of British manufacture, are of American standard, 
and they are not only delivered more quickly, but 
cost less than those in the lowest American tender, 
which proves that after all British manufacturers 
can hold their own when there is a fair field and 
no favour. 

Various mining concessions have been given to 
British, American, and German syndicates, and 
some progress has been made with the works ; but 
it is yet too early to say much about them. On 
this subject the Consul remarks that: ‘‘ So much 
has been written on the subject of the mineral re- 
sources of Korea, and such sanguine hopes have 
been raised, that the results of the development of 
the various mining concessions now in progress 
will be awaited with much interest, and will, it is 
to be hoped, form a reliable test of the mining 
possibilities of the country. The satisfactory 
returns from the American mines encourage the 
hope that these possibilities have not been over 
estimated ; but it must be borne in mind that it 
has yet to be proved that mining operations with 
Western methods and appliances can be profitably 
carried on in this country. From various indica- 
tions it would appear that the deposit in which the 
gold is found is irregular and by no means con- 
tinuous. This to a Korean miner is a matter of small 
importance, his outfit costing at the most a few 
shillings, and his belongings being easily transported 
to any distance as circumstances demand ; but 
before engaging a highly-paid staff and setting up 
expensive Western machinery, the foreign capi- 
talist requires some assurance that there is, within 
workable distance, a sufficient quantity of ore to 
yield a fair return on his investment. The ex- 
perience now being gained will throw further light 
upon this important point. That these mining 
enterprises should be successful is desirable from 
the point of view of both natives and foreigners 
alike ; they afford steady employment at a fair 


wage to thousands of Koreans, part at least of | 
| armoured cruisers recently ordered, one-fifth of the 


whose earnings is expended in the purchase of 
foreign goods, and it is most unfortunate that the 
Korean Government are at present decidedly ad- 
verse to granting any more concessions. 





Various developments are taking place which 
prove that events are moving in Korea. A fair 
start has been made with telegraphs, a considerable 
sum has been voted for the construction of light- 
houses, and banks are being instituted. Various 

ublic works are being carried out, and the trans- 
‘ormation of Seoul into the semblance of a Western 
capital goes on apace, although the Consul thinks 
that in this process large sums, which are urgently 
needed for the development of the country, are 
frittered away in useless extravagances. The 
electric tramway now embraces a large portion of 
the city and suburbs; the principal thorough- 
fares are lit with electric light, which is installed 
also in the palace and many private houses. A 
handsome new Japanese post-office has recently 
been erected in the foreign quarter, and a scheme 
of water works for the entire city has been 
prepared. The great wants of the country are, 
improved roads and a sound currency. At present 
the currency is in a disastrous condition, and if it 
were not for the Japanese gold yen there would be 
no standard for foreign trade. It is, however, too 
much to expect the Government to seriously tackle 
the currency problem for a considerable time. In 
fact, they are making the position worse by the 
issue of a nickel coinage, whose intrinsic value is 
only one-eighteenth of its face value, without any 
gold or silver reserve with which to redeem it. 








NOTES. 
A Norasie Locomotive. 


THE average performance of a locomotive in this 
country is a little over 20,000 miles a year, but an 
engine of the London and North-Western Railway 
Company, designed by Mr. F. W. Webb, has just 
completed its second million miles, equal to 100 

ears’ service on the ordinary basis. is is the 
‘Charles Dickens,” well known to most travellers 
who journey between Manchester and London. 
For years it has taken an early train: from Man- 
chester, starting first at 7.45 a.m., then at 8.15 a.M., 
and since 1889 at 8.30 a.m. from Manchester, and 
returning from London at 4 p.m. Early this month 
it completed the 5312th round trip, in addition to 186 
other trips, and during the whole of its career no 
enger riding behind it has suffered any accident. 

t isa wonderful record, and demonstrates the mar- 
vellous care with which our great railways are 
conducted. Its s has gradually been increased 
from 42 to 50} miles per hour, while the weight of 
the train has been augmented by the addition of 
restaurant saloons, corridor cars, gas reservoirs, 
electric lighting appliances, and the many luxuries 
which the North-Western Company places at the 
disposal of its passengers, even of those that pay 
only third-class fare. The engine is only twenty 
years old, having been turned out of Crewe on 
February 6, 1882; and during its career it has 
been in few hands. First, the driver and fireman | 
were David Pennington and Leigh Bowdon ; David 


Pennington was succeeded after a few years by 
Josiah Mills. Evidently driving an express loco- 
motive in all weathers does not involve the 


nervous strain that we are apt to suppose, else 
men could not continue to run backwards and 
forwards between London and Manchester daily 
for years. It argues absolutely reliability in 
the signalling system that this can be done, for 
were the driver not perfectly confident in the 
line being always clear when the signal is down, 
he would be worn out by anxiety. During its career 
the engine has consumed 204,771 tons of water, 
and 27,486 tons of coal, equal to 32 Ib. a mile, in- 
cluding lighting up. During the twenty years the 
engine has been laid up only 12 per cent. of its 
time, and the cost of maintenance has been 1.28d. 

r mile run. In these days when railway share- 
olders are criticising adversely the management of 
their undertakings, such results are worthy of being 
put on record. 


New British Bart.esHips. 


The two new battleships to be laid down this 
year, one at Portsmouth Dockyard and the other 
at private works—various firms having already 
submitted tenders—are to be of the same type as 
the King Edward VII. ; but the most interesting 
feature at the moment is in connection with the 
boiler installation. As in the case of the six 


boiler power will be on the old cylindrical boiler 
system, water-tube boilers supplying four-fifths. 
This arrangement was adopted also in the King 
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Edward VII., but in the two sister ships already 
under construction—the Dominion and Common- 
wealth—the boilers are all of the Babcock and 
Wilcox type. In one of the new ships the Niclausse 
boiler will be fitted in combination with Howden’s 
cylindrical boilers, in the other Babcock and 
Wilcox boilers, with the tank boilers in closed stoke- 
holds. The particulars of the installations for the 
three systems may thus be tabulated : 


“*Common- 


om ” New New 

— = ealth Contract Dockyard 
and “Do- | “ship Ship 
minion.” P- P 





16 Babcock | 18 Babcock 18 Niclausse 
and Wilcox | and Wilcox 








anes f Water tube . 








systcm \oylindrical cal _ 3 closed 3 Howden 
| stokehold | Cylindrical 
| cylindrical 

Heating sur- { Water tube 47,250 | 39,000 37,500 
face in sq. ft. | Cylindrical _ | 8,100 8,100 
Total .. , .-| 47,250 | 47,100 45,600 
Grate area { Water tube ..| 1,400 1,120 1,150 
(sq. ft.) \ Cylindrical .. _ 243 243 
Total .. o* ‘‘ 1,400 | 1,363 1,393 


The power to be developed is in each case 18,000 
indicated horse-power, so that the ships may have a 
speed of 18} knots when displacing 16,350 tons. 
The weight of machinery in the case of the King 
Edward VII., with all her boilers of the water-tube 
type, will be approximately 1735 tons, while for the 
new contract ship it works out to 1750 tons, and for 
the new dockyard ship 1765 tons. The variation is 
entirely due to boilers, the machinery being the same ; 
and in the case of the two new ships, where a com- 
bination is adopted, the difference against the dock- 
yard ship is owing almost solely to the cylindrical 
boilers. The engines are to be of the triple-expan- 
sion type, with four cylinders and four cranks, the 
diameters being respectively 38 in., 60 in., 67 in., 
and 67 in. with a stroke of 48 in. The work- 
ing steam -pressure is to be 210 lb. The ships 
are to be 425 ft. long, 78 ft. beam, and the draught 
under normal conditions will be 26 ft. 9in. The 
vessels will be most effectively protected with 
hardened armour equal in depth on the broadside to 
the height of three decks, instead of two decks, as 
in previous ships—from 5 ft. below the water-line 
to the level of the upper deck, in three strakes 
9 in., 8 in., and 7 in. thick, and extending to the 
ram. With four 12-in., four 9.2-in., and ten 6-in. 
guns, they will have a great offensive power ; but 
we published sufficiently full details as to the power 
of attack and other fighting qualities when describ- 
ing the King Edward VII., to make this brief note 
suftice for the present. 


RarrRoaD Wark IN THE UNITED STATEs. 


A war is now being waged between two of the 
largest railroad concerns in America—viz., the 
Pennsylvania Railroad and the Gould lines. It is 
a mighty war, aiming at nothing less than absolute 
supremacy. Mr. George J. Gould, son and heir 
of the late railway magnate, owns the Man- 
hattan Elevated Railroad in the City of New 
York, and has a controlling interest in several 
of the South-Western lines, such as the Missouri- 
Pacific, the Texas and Pacific, &c., while the 
Pennsylvania Railroad may be said to have 
to-day complete control of all the lines of the 
Central and Eastern States. Mr. Gould has also 
very extensive interests in the Western Union 
Telegraph Company, which has offices in all the 
stations of the principal railroads, and also branches 
in every city and town in the United States, as 
well as the exclusive right of telegraphic communi- 
cation with Cuba and the West Indies. This wide- 
reaching monopoly found a competitor in the 
person of the Tate Mr. John W. Mackay, who 
only a few years ago, together with Mr. James 
Gordon Bennett, preprietor of the New York 
Herald, established the Commercial Cable Company 
for the purpose of increasing telegraphic facilities 
between Europe and America. Shortly afterwards 
the same enterprising millionaires sought to 
extend their field of operation by forming the 
Postal Telegraph Company, which, however, did 
not realise the success that was anticipated, owing 
to the contracts existing between the Western Union 
and the various railroads. Quite recently the Goulds 
secured a paramount interest in a small branch 
line running into Pittsburg, and also purchased 
the Western Maryland Railroad from the City of 
Baltimore. The first line connects the Gould 


system with a most important industrial centre, 





while the second passes through a part of the 
country in which all the freight and passenger 
traffic is carried by the Pennsylvania roads. 
Indeed, this little branch had come to be con- 
sidered an .integral part of their network of lines. 
The significance of the purchase lies in the fact that 
the newly-acquired Western Maryland road forms 
the connecting link between the Gould inland 
system and the East, and thereby becomes a 
serious menace to the supremacy of its rival, 
which up to that time had complete control of all 
the freight and passenger transportation between 
New York, Philadelphia, Baltimore, and Washing- 
ton. As soon as the Goulds entered Baltimore, a 
war of retaliation began. The Pennsylvania people 
ordered the Western Union to remove by the end 
of September, 1902, all their apparatus and wires 
from the whole Pennsylvania system and to with- 
draw all passes from their employés. The 
Western Union in return proceeded to charge the 
railroad company for the telegraphic service of the 
line which up to that time had been free. The next 
move in the campaign has been taken by the Balti- 
more and Ohio Railroad, which has notified the 
Western Maryland people that it will discontinue all 
the business previously turned over to them. All this 
looks bad for the Goulds, and clearly shows the 
great difficulties which they will have to overcome 
before they can accomplish their set purpose, and 
begin to compete effectively with the Pennsylvania 
Railroad. The officers of this latter company are 
an alert and very intelligent body of men, accus- 
tomed to conceive great projects and to carry them 
into execution, so that, for the time being, capi- 
talists, professional men, and the general public 
are waiting with tense interest for the next move 
on the railway chessboard. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 20. 

THE scarcity of steel is becoming still more pro- 
nounced. The United States Steel Corporation is 
negotiating for 50,000 tons of pig iron for delivery in 
the second half of next year. The production is 
nearly one year behind requirements. The producing 
mills have nearly all sold their output well up into 
next year. Domestic billets are quoted at 33.50 dols. ; 
but sales have been made at 2 dols. per ton higher. 
The upward tendency in prices is manifest in all 
directions. Southern furnaces have sold as far as 
their managers desire; but inquiries are crowd- 
ing in for large quantities of iron for forward 
delivery. Spot iron continues in very active request 
among small consumers, and they are suffering con- 
siderable inconvenience in not being able to secure 
what they want. Large quantities of foreign steel 
billets are being negotiated for, and considerable 
stocks are arriving at various Atlantic ports. It will 
be necessary to rely still more largely upon foreign 
sources of supply. Quite a number of new enterprises 
are springing up which will call for steel iat loon 
within the next six months. 1t is a problem where 
the supply is to come from. Speculators are in a 
peo for possession of the Colorado Fuel and Iron 
Company in Colorado. Parties who are seeking 
control of it intend to greatly enlarge it by the ex- 
penditure of some millions of dollars, in order to 
supply the steel requirements of the Far West. 
Work is being hurried forward on all steel plants 
engaged in enlargements. 

he anthracite strike continues without any kind 
of settlement, although newspapers are circulating 
the usual amount of reports announcing the early 
termination of the strike. The strikers are stronger 
than ever, and are well supported by their westerii 
brothers. The supply of anthracite is almost ex- 
hausted, and public opinion is becoming alarmed over 
the prospect of exhaustion of anthracite and a deficient 
supply of bituminous. The bituminous mines are 
being worked to their greatest capacity, but the supply 
is barely sufficient even for temporary requirements. 
Two weeks ago the tin workers voted down a propo- 
sition to accept a wage cut of 25 per cent., in order to 
enable the company to take a big contract from the 
Standard Oil Company. The works were shut down. A 
few days ago several Tod es reconsidered their action, 
and voted to accept a sanatien, whereupon the plants 
were opened, The Cambria Steel Company, controlled 
by the Pennsylvania Railroad Company, has secured 
ownership of several large bodies of ore in the Lake 
Superior region. The scramble for ore lands continues, 
cs, ene deposits are being brought into view. 

Crop reports from every section of the country are 
favourable, and this means a heavy volume of business 
of all kinds. Farming requirements which are sup- 
plied by rolling mills are Conming very urgent, and 
it is quite probable that the demand for all kinds of 
steel entering into agricultural implements will soon 
assume large proportions. 





The depression in copper has increased during the 
past week, and stocks of electrolytic grade have been 
offered in large blocks at gradually declining prices. 
The weakness is to be attributed to the large stocks 
in sight, and the anticipation of concessions in the near 
future. Exports, so far this month, have been com- 
paratively light. The extreme depression in tin con- 
tinues. 

The Nova Scotia Steel and Coal Company has de. 
cided to issue 1,900,000 dols. worth of common stock, 
for the purpose of immediate and further development. 
It is intended to provide for a larger output of both 
coal and steel, and for the construction of additional 
coke ovens and steel-melting furnaces at Sidney mines. 
The estimated cost of this contemplated work is about 
1,850,000 dols. , and it is proposed to cover this outlay by 
the issue of the balance of the common stock remain- 
ing in the treasury. The industrial situation in 
= throughout the United States is very grati- 
ying. Railroad companies have more freights than 
they can conveniently haul, and there is an urgent 
demand for more locomotives and more cars. All car 
works have been obliged recently to turn down orders, 
owing to their inability to meet the requirements of 
intending buyers as to dates of delivery.- Locomotive 
builders are in somewhat better shape, although badly 
overcrowded. The action the Government has taken 
in reference to the Isthmian Canal has afforded 
great encouragement to all builders of machinery, 
tools, and equipment to be used in the prosecution of 
that enterprise. Equipment works are already badly 
overcrowded, and it is now contemplated to make 
important additions in several of the larger plants. 








ELECTRIC CRANES, 
; To THE Eprror or ENGINEERING. 

Sir,—In your issue of the 15th inst., under the heading 

‘* Electric Cranes,” and quoting from a treatise by Messrs. 
Joseph Adamson and Co., of Hyde, you say: ‘‘ Their ex- 
periments go to show that in cranes driven by high-speed 
cotton ropes, from 5 to 6 horse-power are wasted in each 
100 ft. of the length of the shop.” 
_ On reading this paragraph it occurred to me _ that 
if this was so, it would be advisable to consider the 
alteration of our cranes, as this company adopted 
for various reasons a rope drive some eight years ago. 
There are two shops 480 ft. long, and five 320 ft. long, 
in which there are seven cranes of 40-ft. span tested 
to5 tons each, and four cranes of 40-ft. span with a test 
load of 74 tons. The cotton ropes are 1 in. and 1} in. in 
diameter. The total length of shop is 2560 ft., and the 
speed of rope 1800 ft. and 2500 ft. per minute. These 
ropes last from two to three years, and are driven by 4-in. 
belts for the small cranes, and 6-in. for the larger, the 
longitudinal traverse for the former being 175 ft. per 
minute, and for the latter 200 ft. per minute, with corre- 
sponding cross-traverse and lifting speeds. Each 4-in. 
belt is capable of working two of the smaller cranes for 
all motions at the same time, and each 6-in. belt two of 
the larger ones. When the cranes are not in use, the belt 
is running on a loose pulley, and it can be shifted by the 
crane attendant from any position. 

Ifthe statement in your paragraph is correct, taking 
the mean of the horse-power said to be wasted as 54 per 
100 ft. of shop, it would be equivalent in our case to 140 
horse-power, and I therefore. had an experiment made on 
the 22nd inst., and found the difference between the in- 
dicated horse-power of engine driving the shop, when all 
cranes and ropes were stopped, the belts driving ropes 
being on loose pulleys ; and the ropes running, but belts 
for the various motions of the cranes on loose pulleys, was 
35 indicated horse power. This, instead of being from 
5 to 6 horse-power per 100 ft. of shop is under 1.4. The 
total length of rope running is 5190 ft. 


ours faithfully, 
Leeds, August 27, 1902. ERNEST GEARING. 








ENGINES OF THE GLASGOW TRAMWAYS. 
To THE Eprror or ENGINEERING. 

Str,—Concerning the report of the tests of the above 
engines in your current issue, should not the steam con- 
sumption for the Allis engines read 12.2 lb. per indicated 
horse-power, and not brake horse-power? I have seen it 
so stated in an American publication. There is no ne 
to give the American engines more than their due. 

onsidering the importance of the tests, and the 
astonishing nature of the results obtained, the informa- 
tion supplied in your article is very meagre. Practically 
nothing about the American engines is forthcoming, ex- 
cept the bare results, and these, unless I am mistaken, 
incorrectly stated. For the Musgrave engines a few more 
figures are given, but still nothing like a complete state- 
ment. One would like to know, for instance, whether 
the steam was superheated or not. Combined efficiencies 
of 92 and 93 per cent. are certainly very extraordinary, 
and I am surprised that you say nothing about the cali- 
bration of the instruments. 

You state that no reasonable person will deny that the 
mechanical efficiency of the engine must have been in the 
neighbourhood of 96 per cent. ‘heotaee the combined effi- 
ciency was 92 per cent.; but it is just this combined effi- 
— that most reasonable persons would ask confirma- 
tion of. 

In the columns of your contemporary, The Engineer, 
for 7 25, 1900, I find a full detail statement of the tests 
of a Sulzer engine of about the same power, the combin 
efficiency in this case varying between 82.6 and 85.6 per 
cent., which is about the figure one would expect from 
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previous experience of slow-speed engines. I enclose my 
card, 
And remain, Sir, yours faithfully, 
ENQUIRER. 

[The account we received gave the steam consumption 
at 12.2 lb. per brake horse-power, but since receiving this 
letter we have made further inquiries, and find it should 
have been per indicated horse-power. The steam con- 
sumption per brake horse-power was 12.7 lb. We are 
pleased to see that the American engines are not so far in 
advance of the English engines as it appeared. As for 
the elaborate details of the trials, they have not been put 
on record by Professor Barr ; his reputation is the guaran- 
tee of the calibration of the apparatus.—Eb. E.] 





To THE Epitor or ENGINEERING. 

Sir,—In your issue of the 22nd inst. we observe an 
article on ‘* The Engines of the Glasgow Tramways,” in 
which an erroneous and misleading statement is made 
regarding the auxiliary engines supplied by us to the 
Corporation Tramway Station. 

In the first place you state that the guaranteed com- 
bined efficiency of dynamo and engine was 92 per cent., 
and that, according to Professor Barr’s tests, this figure 
had not been attained, the combined efficiencies being 
88.3 per cent. and 88.5 per cent. for Nos. 1 and 2 engines 
respectively, against 92 per cent. guaranteed. 

As a matter of fact, 92 per cent. was the figure called 
for, and guaranteed by us for the mechanical efficiency of 
cnagines alone, and it will be seen from the figures you 
publish that the mechanical efficiencies on test—viz., 
93.4 and 93.7 per cent.—exceeded the guaranteed figure, 
instead of, as you erroneously say, falling short of the 
guarantee, 
Yours faithfully, 

D. Srewart anp Co., Limitep, in Liqn. 
Glasgow, August 26, 1902. W. D. BELL. 
[We regret that the term ‘‘combined efficiency” in- 

advertently slipped into our article in place of. ‘‘ engine 

efficiency.” Messrs. Stewart’s engines more than fulfil 
their guarantee as regards efficiency ; it is in steam con- 
sumption that they are deficient. The Table we gave 

is an extract from Professor Barr’s report.—Ep. E.] 








THE TEACHING OF MACHINE CONSTRUC- 
TION AND DRAWING. 
To tHE Eprror oF ENGINEERING. 

Str,—A careful study of the methods in vogue for 
teaching machine drawing to the day and evening 
students of our technicals and polytechnics has led the 
writer to believe that they are mostly wrong. In many 
cases the lecturer is vain enough to think that his 
students are making progress because they can copy 
ditficult-looking drawings, adding a view or two, and a 
few insignificant details requiring the most elementary 
knowledge of design. ‘These drawings are often most 
beautifully coloured, the dimensioning of the different 
parts is forgotten (a scale being regarded as sufficient), 
and the portions of the pieces represented which require 
machining are not defined. Ask one of these students 


to produce a finished working drawing, which will give | 


the most ignorant workman a clear notion of what is 
required and he cannot do it, simply because he has 
never been trained, and it is such examples as these 
which cause the grey-headed engineer (schooled in the 
works from childhood) to chuckle to himself, and to 
underrate the value of the college-educated man. 

After a student has got a clear idea of projection, his 
position in the college drawing-office ought to be that of 
junior trys ape and his duty should be the complete 
detailing of a simple machine. e should produce coni- 
plete working drawings, inking in the different views, 
inserting every dimension (for in no case should the scaling 
of a drawing by an artisan with a 2-ft. rule be tolerated). 
Not being content with putting m or f on a line denoting 
a machined surface, he should specify exactly the degree 
of finish required, thus M.R., MLS. F.P.. Gee; 

C.H., printed or stencilled on a line, means that the 
coneapeer surface has to be machined rough, machined 
smooth, polished, ground, left black or case-hardened. 
Portions for which it has been thought desirable to make a 
template should be distinctly marked with a T. No. ...... 
and parts to be made a standard size should have s put 
after the dimensions—thus, 2 in. s means that the piece 
dimensioned is 2-in. standard; similarly, 2 in. ¢ means 
that the ae has to be made 2 in. full. ‘The nature of the 
material from which the parts have to be made can readily 
be specified by adopting a standard system of section- 
lining, or the parts may be run round with colour, a certain 
colour denoting a certain material; or, if the piece be 
represented in section, it may be cross-hatched with colour. 
When a drawing is complete, he should carefully check 
it, a second-year student (or assistant) finally checking ; 
and then a tracing for photo-printing purposes should 

prepared, from which a blue print or black-line print can 
ye obtained. At the same time, as the work sketched 
out above is proceeding, he should be thoroughly grounded 
in mechanics, the principles of design, and estimating ; 
and if the junior draughtsman recently mentioned 4 
your contemporary had been so grounded, he would 
not have been childish enough to estimate the weight of 
a} in. by 2 in. by 15 in. cast-iron bar at 11b. He should 
also have the principle of filing drawings, the use of the 

Pattern-Book,” “Wheel List,” &c., explained, and the 
advantages attending the standardisation of parts demon- 
strated, and any amount of free-hand sketches of any- 
thing should be made. In this manner a student veal 

d¢ trained on lines 
would know what 


- 


similar to the drawing-office, and he 
was expected of him on entering the 


drawing-office ; he would execute the work to the satis- 
tion of his em: 5 and with credit to himself. 
ucation have recently introduced 


The’ Board oO! 


| tracing into'their syllabus, they need now only to give a 
/somewhat simpler detail for an examination question, 
| and insist on a working drawing being produced, and the 
|examination would be of practical value, and the em- 
| ployer of labour would be partly guided in his choice of 
junior draughtsmen by the results of this test. 

|. Itmay be — that such a system could not be em- 
ployed in the large evening classes of a technical coll 

or want of time (say three hours weekly) ; but it will 
| found on trial that such a course can be carried out, 
| fewer sheets of drawings will be produced, but students 
| will be eager to put finish (of practical value) into them. 
The competition between the men will be keen, the 

downright duffer will quickly drop out, and the lecturer 
will have satisfaction in knowing that he is doing that 
which he is paid to do—e.g., training students to be ready 
and armed with the tools necessary for the greatest pro- 
fession of the day—engineering. 

Thanking you for inserting this letter. 
am, yours faithfully, 
AN ENGINEER. 








SALFORD SEWAGE PURIFICATION. 
To THE Eprror~ or ENGINEERING. - 

Srr,—In your ‘‘ Notes” of the 22nd inst. you quote 
from the report of Professor L. P. Kinnicutt, of Massa- 
chusetts, on his visit to England fifteen months ago ; he 
has been again recently, and probably by this time his 
community are informed up to date of what we are 
doing here. 

The Salford sewage experiments, on which the present 
scheme was based, took place from eight to twelve years 
ago; and now the large works are nearly completed, and 
the bacterial filters are treating about 5,000,000 gallons 
per day ; and by the year’s end they will be treating the 
average daily flow of about 12,000,000 gallons. 

The last report of the Mersey and Irwell Joint Board 
records the filtrate as requiring only 0.60 grains of oxygen 
per gallon in a four hours’ test, their standard being 
1 grain. 

There are some mistakes in the figures given in your 
‘- Notes,” but I need not occupy your space in correcting 
them now, as I expect you will soon have an opportunity 
of describing the whole works, which certainly are the 
most concentrated in action, and the cheapest in first 
cost, of any system yet adopted for a large manufacturing 
town. 

Yours truly, 
J. CorBETT, Borough Engineer. 

Town Hall, Salford, August 23, 1902. 








DAWSON PRODUCER GAS. 
To THE Eprtor or ENGINEERING. 

Srr,—In your article of August 15 on the “‘ Manufac- 
ture of Uralite,” it is stated that the ‘‘ Dowson ” gas 
producers are used. 

This is evidently a clerical error, which I shall be 
obliged if you will kindly rectify. The producers in ques- 
tion are the ‘‘ Dawson” type, patented and introduced by 
my predecessor, Mr. Bernard Dawson, and supplied by 
me to the British Uralite Company. 


ou ocmay | ‘ 
. Booru. 


110, Cannon-street, London, E.C., 
August 26, 1902. 








CHEMICAL FIRE ENGINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—We hope you can allow us to reply to your two 
correspondents of last week. 

Dealing first with Mr. Sinclair, we, of course, do not 
for one moment dispute the correctness of his circum- 
stantial accounts of the engines made by his late name- 
sake. At the same time we can only repeat that we 
knew nothing of them at the time they were made, and 
know only what Mr. Sinclair tells us of them now. There 
was only ‘‘one member of our firm” ‘‘during the closin 
~— of the late Metropolitan Board of Works,” an 

e informs us that he was not at the trials Mr. Sinclair 
en and he has no recollection of ever hearing of 
them. 

Some of the outdoor staff in our employment at the 
time may, of course, have been present, but that fact 
hardly warrants Mr. Sinclair in his imputation that we 
had information as to the engines made by his relative 
which we do not care to avow. Demonstrations of the 
kind are constantly taking place, and we have long since 
ceased: to take any interest in them ; they are utterly use- 
less for any practical pur 3 

Your correspondent may be assured that the engines 
made by Mr. James Sinclair at the time he mentions 
have not affected in any way what we have done sub- 
—— ; : 

t is obvious that these engines made no impression on 
the Fire-Brigade Service ; if they were ever sold to an 
English brigade, no one connected with our firm, as far 
as we can ascertain, has at any time seen them. 

We ought to say that we take for granted that Mr. 
Sinclair is correct in the assertion contained in his letter 
of August 5 as to the circular which he charges us with 
printing and circulating, though we are quite unable to 
put our hands on it. Perhaps he will kindly send it to 
us for our inspection. 

Whatever it was we have claimed in that circular, we 
will undertake to say that, to the best of our knowledge, 
the claim was perfectly valid. 

The two-wheeled chemical engine which Mr. Sinclair 
mentions as having been supplied to Swansea is not, of 
course, in the question. We made a two-wheeled chemical 





curselves, as long ago as 1882, which must be several 





years before the date of the trials he refers to; but we 
do not claim that it is a ‘Brigade Chemical.” ‘This term 
can only be applied to a four-wheeled engine capable of 
carrying men and appliances. 

Turning now to the letter by Mr. E. G. Rivers, we wil 
take his contentions in order. 

First, your correspondent is totally in error as to the 
amount of work that can be done by one hand pump. 
One has to see what it can do to believe it. We have 
been told of a single pump extinguishing a fire in a public 
house, the bar of which was almost totally involved. 
This we did not see ourselves; but we heard of it from a 
source which forbids doubt as to its correctness. 

Secondly, in regard to continuous work, your corre- 
spondent forgotten that there is a limit to the time 
one man can work with an extinctor. The weight of the 
water alone in a five gallon machine is 50 Ib.; add this-to 
the weight of the machine itself, and it will be obvious 
that no man can keep on long without relief. Few people 
could continue the effort beyond one or, at most, two 


charges. 

Thirdly, Mr. Rivers politely says, ‘“‘Mr. Merry- 
weather’s conténtion that extinctors made of steel are 
likely to fail through corrosion is simply nonsense.” We 
can only say in reply that we are constantly receiving 
extinctors here, the steel bodies of which are corroded, 
and that we have replaced many of them with copper 

ies. The next one which comes to hand we will send 
to Mr. Rivers for his inspection, if he will give us his 
address. 

Fourthly, we have used flexible metallic delivery tubes 
for many years with our chemical engines ; we annex an 
illustration which shows the article. Many customers, 
however, prefer to use rubber hose: and this, though it 
will not be injured by an alkaline solution, which is all 
that the machine contains when it is first charged and 
left, is not proof against the acid which often remains 
in the machine after a full chemical charge has been 
expended. 

We are, Sir, jos obedient servants, 
ERRYWEATHER AND SONS. 
Greenwich-road, London, August 25, 1902. 








STEAM-ENGINE EFFICIENCY. 
To THE Eprtor or ENGINEERING. 

Str,—I have been very interested to note the conclusion 
Professor Weighton has arrived at concerning the neces- 
sity for stating steam-engine efficiency in terms of brake 
horse-power, instead of indicated horse-power. More 
than 10 years ago the firm I am connected with, Messrs. 
Bellis and Morcom, realised the fallacy of stating results 
on an indicated horse-power basis, and have ever since 
consistently advocated making investigations and stating 
performances on the basis of actual output—per brake or 
electrical horse-power. 

About 18 months ago our attention was called to the 
fact that re-heaters were becoming very much the fashion, 
and, apparently, in the States this would have been con- 
side quite sufficient reason for proceeding forthwith 
to apply them. But here in England we are a little less 
rapid and impulsive in our actions, and like facts to go 
upon. We therefore constructed a re-heater, and having 
paar it to one of our engines, carried out a series 
of experiments. The result of these tests was to con- 
vince us that we had nothing to gain from re-heating ; 
at any rate, with quick-revolution triple-expansion engines 
using saturated steam. The heater was arranged so that 

rt of the steam on its way to the engine could be 

iverted through it and warm up the steam in both first 
and second receivers. The result, broadly speaking, was 
that the consumption at full load was made worse, and at 
the lower loads improved by the action of the heater. At 
the full load it came out nearly 10 per cent. worse; at 
half load, 14 per cent. better; and at quarter load, 114 
per cent. better. 

Wealso made trials with steam moderately superheated, 
which were more in favour of the re-heater. At full-load 
the consumption was only 2} per cent. worse, at half-load 
5 per cent. better, and at quarter-load 10 per cent. better. 

he tests without re-heater were taken with the heater 
in position, but without steam passing through it. It is 
necessary to explain this, as tests su uently made on 
engines from the same drawings, but without any re- 
heater, went to show that if the re-heater had been alto- 
gether removed the results obtained would have been still 
more adverse to it. 

I remain, Sir, yours faithfully, 
ALBERT CHARLES PAIN. 
Ledsam-street Works, Birmingham, August 27, 1902. 








CataLoauges. — We have received from the Allis- 
Chalmers Company, of Chicago, U.S.A., a copy of a 
new catalogue containing illustrations of the firm’s 
standard patterns of high-class Reynolds-Corliss engines. 
Both vertical and horizontal types are represented. 
Other illustrations show air-compressing engines, wind- 
ing engines, and pumping engines.—Messrs. Wallach 
Brothers, of 57, Gracechurch-street, E.C., have sent us a 
copy of their new catalogue of grinding machines, hand- 
tools, tube-scrapers, indicators, and engineers’ sundries in 
general.—The C, W. Hunt npn of New York, have 
ust published an illustrated pamphlet describing coal- 
and ne erected by them at the power-station of 
the Uni Railways and Electric Company, Baltimore. 
—We have received from Messrs. Babcock and Wilcox, 
Limited, Oriel House, Farringdon-street, 8.E., a cir- 
cular showing the main constructive features of their 
boilers and giving a general description of the same.— 
A handy and neatly - arranged ble testing set 
adapted for pmo ien ¢ electric resistances over a very 
wide range is described in a circular just issued by Messrs, 
Elliott Brothers, of the Century Works, Lewisham. 
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system of links—a flange bolted to the upper elbow and a| The working details of ‘‘A Gas Engine Test” was 
THE AMERICAN SOCIETY OF length of pipe projecting downward from the into | presented by R. H. Fernald. This gave a complete 
a stuffing-box formed in the lower elbow. Two of these system for testing a gas engine, with the details of 


MECHANICAL ENGINEERS.* 
(By our New York CoRRESPONDENT.) 
(Continued from page 258.) 
The next paper was entitled 


joints are used, the lower elbows being secured to the 
ends of the mains, and the upper elbows apa by a length 
of pipe. The elbows and flanges are of air-furnace gun- 
iron and are of substantial dimensions. The pipe is a piece 
of 16-in. O.D. pipe, 154 in. inside diameter, finished 
smooth on the outside. The mee and the ring at the | 
bottom of the stuffing-box are of composition, the former 
being held in place by six studs, three of which are long | 
enough to hold it ina position to allow the packing to be | 
easily got at. The ring and each end of the gland 
are ie easy fits about the pipe. The endwise pressure 
is taken up, and at thesame time the rotation of the joint | 
provided for by six mild-steel links carefully fitted and so | 
proportioned that the entire load can be borne by three | 
with ample margin for safety. These links with their | 
supporting bolts form a simple system, which assures a | 
fairly even distribution of stresses and is always open to 
observation. wy 

Each complete joint is carried by a sliding mapert con- 


A Swivetune Joint For a 16-In. Hicu- 
PressurE Steam Mary, 


by R. E. Curtis. The author said : 


The swivelling joint here described was designed to meet 
a special situation, but its size and construction are such 
as, pases to make it of some general interest. The 
problem presented was that of making a full-sized con- 
nection between the ends of two 16-in. mains, carryin 
160 Ib. pressure, lying parallel to each other, and of suc’ 
length that the relative movement of the ends by reason 
of expansion amounted at times to several inches. 

The first form of connection to suggest itself, and in all 
respects the most desirable, had it been practicable, was | sisting of a chair cast separately (to avoid complication of 
by a simple loop of pipe. A little calculation, however, | the ure part) and bolted to the lower elbow and a_| 
showed that this could not be used without danger of ex- ' bearing plate anchored to the masonry floor. The stuffing- 


| 
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SwIveLLinc Jornt ror HicH-PressurE STEAM PIpeEs. 


cessive stresses being set up. ‘Then several forms of , box was made of generous depth, and so proportioned 
flexible connection were investigated, and the final ys | that metallic packing could be employed if desired, but 
adopted as being, on the whole, most satisfactory in the | so far only asbestos packing has been used, and the joint 
following particulars: (a) reasonable form and dimen- | has ordinarily been perfectly tight. : 
sions, (>) form and arrangement of parts under stress, (e)| Conditions unforeseen at the time of making this instal- 
least number of joints requiring packing and removal of | lation have led to a radical rearrangement of the entire 
those from points where water might collect. All details | system of steam mains, so that a connection of this kind 
were designed for a working pressure of 225 Ib. (Figs. 18 | will no longer be needed, and the swivels will go out of 
to 21). service during the present year. However, had not this 
Each joint consists of two elbows held together by a/| been done, there is every reason to believe that they 
| would have continued to serve satisfactorily as long as 
any other part of the mains. Certainly they have in 
almost three years of service proved so satisfactory and 
required so little attention that there would be_no hesita- 
po about duplicating the construction under similar con- 
itions, 





* On page 105 ante, when referring to the arch-critic of | 
Committee work, our New York correspondent was, by a 
printer's error, made to use the word “scared ” instead of 

‘scored,” a mistake which entirely perverted his meaning. 





| with 


taking observations, making records, and working 
vf results. There was a blank for data, and a com- 
“es log of two tests made at Columbia University. 

e working up of the tests was shown in detail, 
uations, indicator diagrams, &c., also details 
of the brake, method of measuring the air and gas, 
and of the indicator rigging, It is the most com- 
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Section B-B 


Section A-A 
Improved Inpicator Cock (See Page 288.) 


plete system of its kind ever published, and occupies 
62 octavo pages. . Following this came : 


A MetuHop or DETERMINING THE TEMPERATURE 
or Exuaust Gases, 


also by R. H. Fernald, New York. 


The author stated there was difficulty in making 4 
measurement of this temperature, and commented that 
no adequate means of doing it had been heretofore pro 
posed. The forms of exhaust chamber which were tr! 
were then described, and a record of the experiments made 
upon them given. This record showed that the apparatus 
must consist of some device which will prevent the radia- 
tion of heat from its exterior surfaces, and yet would not 
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store up heat in its own substance. The apparatus, which 
finally worked satisfactorily, was a cylinder of firebrick 
covered with a slab of the same material, and having at 
the bottom a rubber band to allow of the escape of the. 
gases, but to prevent the inrush of cold air during the 
suction stroke of the engine. The gases are discharged 
into this chamber from a branch exhaust pipe, having on 
its outer end a relief valve whose pressure can 
lated by a spring to any desired value. This apparatus 
gives temperatures as registered by a thermometer in- 
serted through the cover of the chamber, which holds 
constant for any given condition of running, but shows a 
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etite, or other material not easily 
| fused, although the fusing effect may be reduced by the 
use of a steam-jet discharging into the burner Tape. The 

posclens, petroleum, or 


the exhaust before expansion ‘resulting from re- | rock must be of 
lease ; and that with exhaust gases at atmospheric 
pressure and 70 deg. temperature, their tempe-| one burner would use either 
rature before release from a gauge pressure Of | orude oil, and ap tly with equal’ success. The 
35 Ib. would be 1340 deg. Fahr. | burner has been applied to the heating of a small boiler, 
| and for furnishing the supply of heated gases by which a 
Liquip FveEt. i 


| small steam engine was operated. The supply of oil and 

“ Liquid Fuel Combustion,” by C. E. Lucke, fol-| Primer So as to furnish at all times an explosive mixture; 
lowed. After describing the difficulties in burning | when this is done, the mixture burns in the crevices of 
liquid fuel under the conditions of combustion in én- | the rock heap without flame. If the supply of fuel’be in 
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quick variation with a change of running conditions. As 
4 commercial substitute for the firebrick cylinder, a square 
chamber laid up of loose brick in double walls, the inner 
of which is made of bricks laid flatwise and the outer 
layer of bricks on edge, is tried. The cover is made of 
planks laid on top of the brickwork, and has the joints 
stuffed with cotton waste. This is found to work as 
satisfactorily as does the other apparatus. The volume 
of the temperature chamber is made 16 ‘in. by 16 in. by 
13 in., and found to be satisfactory, though a larger one 
n previously used. , 
_ The author claimed he had obtained by computa- 
tion temperatures of 1400 to 1500 deg. Fahr. from 








| 
| 





(See Page 289.) 


gine practice, the author detailed a series of experi- excess, the superfluous oil vapour will be burned outside of 
ments to find a burner which would consume pro- | the rocks with a yellow flame. 


perly the heavier oils at varying rates of combustion,| The author summed up the results as follows : 
under varying pressures of the surrounding gas, | ‘i tjaahibalinn th canst tad sob: ae ina i" 
: i : clusio’ said of the me resulting 
and apa using a large excess of air supply. . | from this experimental veh that it to be ie 
The. resulting heated gases were intended to be used in | every way satisfactory for the purpose for which it was 
a combustion engine of the Brayton type. The burner | de , and may be of use in ome age ome It has 


which was finally successful was arranged to take its | no small openi for oil, no possibility of carbonising ; 


supply of air and oil through a Y pipe, and to discharge | will burn any oil with air at any provided only 
the mingled air and oil into a heap of rock fragments. | that enough air be cupped. and is subject to an almost 
The heated rocks act +o vapourise the oil, and to ignite the unlimited variation of form; it will deliver at_a 


explosive mixture of air and oil vapour thus formed. The constant and maximum temperature, which may be 
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lowered to anything desired by air dilution; is capable 
of burning more oil in less volume than any of the other 
forms tried, and this with the least ible amount of air. 
It must be stated, as a drawback, that without the use of 
steam it calls for the use of selected rock to prevent 
fusion. 

MECHANICAL STOKERS. 


‘Mechanical Stokers for Locomotives” was the 
title of a paper by J. H. Corvin. The author 
specified its advantages as : 


_ Increased work from the locomotive, due to maintain” 
ing a maximum working steam pressure under all con” 
ditions of service. Doing away with the necessity of con” 
stantly opening the firedoor and admitting large quan- 
tities of cold air into the firebox, which opening tends to 
retard combustion and also has an injurious effect on the 
flue sheet. Even distribution of coal over the whole of 
the Grate, obviating thin spots through which cold air may 
be admitted, with results as injurious as when coming 
through the door, or even more so. Marked decrease in 
black smoke, due to the constant and steady firing accord- 
ing to the demands of the boiler. Economy of coal con- 
a resulting from the steady firing above re- 
e to. 


The author then gave an illustrated account of a 
stoker invented by J. W. Kincaid. 


Coal is thrown under the boiler by a ram and eo, 
and is carried to the ram by conveying screws. Theram 
and screws are run by asmall steam engine attached to 
the front of the stoker. The ram has a variable stroke, the 
first being full length, and throwing coal to the front end 
of the firebox ; the second stroke, of medium length, cover- 
ing the middle of the grate, and the last a short one cover- 
ing the rear end. The distribution of coal is assisted by 


the exhaust from the ram engine, which blows in under | f 


the falling coal. An instance is given in which the stoker 
running at much below its capacity kept up full steam on 
a locomotive, and the fireman on the same run lost 50 Ib. 
pressure in 12 miles. The only attention needed by the 
fireman is to see that the stoker engine is kept in con- 
dition to break up the lumps of coal, so that it shall be of 
uniform size, and to regulate the speed as required. The 
stoker can be swung to one side and the firing done by 
hand, if any accident should render this necessary. Prac- 
tically no change is required in the locomotive for the 
attachment of the stoker. 

The author noted the contrast in the locomotive 
to which it was attached when tired by hand, losing 
50 Ib. of steam in the first 12 miles. He stated that 
it could handle any kind of fuel, even slack, and it 
was reported to be a great factor in the abatement 
of the smoke nuisance. He concluded thus: 


Although primarily designed for a locomotive stoker, it 
is admirably adapted for marine work with the Scotch 
boiler. The fact of requiring no special setting, but being 
attachable to almost any boiler without alteration, is sure 
to appeal to the man who pays the bills; as in case it 
should not meet all the requirements, there is no ex- 
pense or delay in taking out the device and substitu- 
ting those formerly used. Up to the present time, the 
stoker has been applied to what is known as the narrow 
firebox locomotive, but it requires simply a modification 
in design, and probably a little experimenting into the 
bargain, to adapt it for wider boxes. In the so-called 
Wooten firebox, which ina few extreme cases is 9 ft. 6 in. 
wide, it would probably require two machines, one for 
each door. But in view of the fact that the extremely 
large grate is not well adapted to burning bituminous 
rm and that within a few years this is likely to the 
only fuel for locomotives, this can hardly be called much 
of an obstacle 


The criticisms on the paper were favourable, one 
—_ gid claiming a mechanical stoker was essen- 
tial for locomotives if their size was increased 


further. 
Inprcator Cock. 


Mr. A. R. Mansfield described a ‘‘ New and Im- 
proved Indicator Cock,” which allows the taking of 
a card from the steam chest or exhaust pipe, to de- 
termine if the piping has been properly installed : 


It .o of “> four-wa yeni of the tee 
tions, Figs. 22 to 24, page 286. It isa new device, differi: 
from the ordinary three-way indicator cock merely in ted 
ing a fourth connection underneath, which may lead to the 
steam-space of the engine throttle, or to the exhaust pipe ; 
or, when used on the low-pressure cylinder of a compound, 
to the receiver space. The cock and valve are shown in 
detail, Figs. 25, 26, and 27._ This four-way cock may. be 
applied exactly as the ordinar. three-way, if desired, the 
lower connections being removed and a cap nut substi- 
tuted. When expert tests for economical performance 
are made, it is commonly best to apply indicators at each 
end of the cylinder, but tet iaonding this, it is 
= usual for general purposes to pipe up, so as to enable 

iagrams to be taken from each end of the cylinder on 
the same card. In piping up for this purpose, either with 
this four-way cock or with the ordinary three-way cock, 
it is advisable to use long-radius elbows at the ends of the 
cylinder, in order that the apparent inefficiency of the 
steam-pipe line shall not be influenced by inefficient indi- 


cator pipes. 
Exectricity 1x Corron Mutts. 


‘Electricity in Cotton Mills,” by W. B. Smith 
Whaley, wasa continuation of a previous paper. 





It consisted of an account of the installation of an 
electric plant, having direct current generators 
transmitting power to induction motors driving the 
line shafting. 

The tests given are measurements to determine the loss 
between the indicated horse-power, and that developed 
by the switchboard, and between that at the switchboard 
and the amount delivered to the work proper. A com- 
parison is made of these losses with the same losses in a 
mill which took electric power from the street service, and 
in one which had belt-transmission throughout. The 
results of the tests show that at times there is a pumping 
back of power from the machinery of the mill into the 
generators, owing to the inertia of the motors and the line 
shafting when the engines tend to slow down. Also, 
there is a pumping of power from one generator to another 
one run in parallel when the latter attempts to drop back 
and lose step with the system. 


The author claimed a loss of less than 3 per cent. 
of the total power output, and was sharply taken to 
task for it by several members. He expressed the 
hope in his paper that there would be free criticism, 
and he certainly was not disappointed. 


Direct-ConNECTED GENERATOR SET. 
W. H. Bryan then gave ‘‘ Some Details of Direct- 
Connected Generator Sets,” of which the following 
is an abstract. The inquiry covered : 


1. The procedure usually followed between the builder 
of the a and the builder of the engine, in reaching 
an understanding regarding the detailed design of shaft 
and bearings. 
= method of construction and final erection pre- 


erred. 
3. The advantages and disadvant of a_ shaft 
— by flanges, as compared with a continuous 
shaft. 


The paper further outlined : 


The usual division of soapomeenetien between engine 
and generator builders, in the construction of direct-con- 
nected sets. The generator builder usually sends a print 
to the engine-man, giving the limit lines for the engine 
parts, the form of the shaft within the armature, and the 
weight of revolving parts. Also the magnetic pull 
which will result from a displacement of 1.32d of an inch. 
The dimensions of the shaft are left to the engine builder, 
who makes the necessary allowance for the press fit. The 
engine contractor sends a print of the shaft to the gene- 
rator builder, with information as to direction of rotation 
when looking at the commutator, location of generator 
with reference to engine, and such further details as are 
necessary. The matter of who shall press the armature 
on the shaft is generally decided by which one is located 
nearer to the place of erection. In small units it is better 
to send the shaft to the generator builder, and have the 
armature pressed on at the shop. Some builders recom- 
mend the use of a conical collar instead of a pressed fit. 
The writer thought a solid shaft for the armature pre- 
ferable to one coupled by flanges. 

At the close of the paper, the author threw in an 
apple of discord in the following query : 

Is the overload limit of 25 per cent. recommended by 
the Committee wise? Most generator builders now 
guarantee their standard machines to safely carry 50 per 
cent. overload for one hour or longer. Should not the 
engine have a similar margin? Often the peak of the 
load lasts but an hour or so, and it is better engineering 
to run at reduced efficiency for this short period, rather 
than to invest a greater amount in a unit which will be 
underloaded for the rest of the 24 hours. This can be 
accomplished by a later cut-off, if the engine is structur- 
ally strong enough. Part might also be gained by running 
up the steam pressure a little, but this is not always per- 
missible. 

The Committee referred to was the one on stan- 
dardisation of engines and dynamos. The debate 
was an active one.. The iconoclastic member 
claimed 50 per. cent. should be allowed, and his 
opponent said none should be allowed, but that an 
engine should be sold at its actual power. The 
first argumenter stated that the reduction in boiler 
capacity was from 15 square feet of heating surface 
per horse-power to 12 and even to 8 square feet, re- 
sulting in the necessity of driving a boiler to its 
full capacity to get the rated horse-power, and that 
engine builders were trying to make the same sort 
of reduction. The engine builders present objected 
to this, but the consulting engineers supported it. 
Up to this writing, however, the question is in 
abeyance. A drawn battle, with no reports of dead 
or wounded from the field. 


EXCURSIONS. 

‘* A Graphical Determination of Piston Accelera 
tion,” by J. N. Le Coute, was read by title, and the 
Society hastened to the excursion steamer, where 
the ladies joined them, and all started down the 
harbour to visit the Fire River Ship and Engine 


|Company’s yard. Everything was just right and 


carefully planned. The lunch was excellent, and 
all present found they were quite ready to appre- 
ciate it. The party, after a delightful sail, reached 





Dormer’s Landing, and found large open trolley 
cars awaiting them. We were soon speeding 
through a lovely country, and after about an hour 
arrived at Quincy, and our destination. This yard 
was quite a eee to most of the party, as to its 
size and general appearance. We found two United 
States battleships under construction. The 
original business started in 1884 at Weymouth, 1} 
mile up the river; about two years ago 90 acres 
were procured and the present plant constructed ; 
and at the same time the following contracts were 
in progress : 

United States lightship No. 72 (launched at old plant). 

United States torpedo-boat destroyer Lawrence 
(launched at old plant). 

United States torpedo-boat destroyer Macdonough 
(launched at old plant). 

United States protected cruiser Des Moines, 3200 tons 
displacement. 

nited States battleship New Jersey, 15,000 tons dis- 

placement. 

United States battleship Rhode Island, 15,000 tons dis- 
placement. 

Seven-masted steel schooner Thomas W. Lawson, 
11,000 tons displacement. 

Sa steel 7a oh N.H., ne. H.R.R. 

ixty sets of forgings for 3-in. rapid-firing guns. 

Fifteen sets of Tegags for 4-in. bagi Gring guns. 

Miscellaneous contracts for forgings, &c., for ships 
building at other yards. 

P pi value of contracts now on hand, about 9,000,000 
ols. 

_ For administrative purposes the plant is sub-divided 
into twenty-one different departments. Among them 

are; 

Forge Department.—Equipment consists of eight steam 
hammers, varying in power from 20 tonsto} ton. Six fur- 
naces are provided, blast being furnished by a double equip- 
ment of direct-connected blowers. Steam for the hammers 
is generated by waste heat from the furnaces in five 72-in. 
vertical tubular boilers, two being 16 ft., two 20 ft., and 
one 21 ft. high. The hammers are served by a 50,000-lb. 
crane, to be supplemented by one of 150,00 Ib. capacity. 
In this department can be turned out all forgings re- 
quired even in the heaviest battleships or merchant vessels 
—an important feature peculiar to this shipyard. 

Annealing Department.—Has a capacity for annealing 
and oil-tempering 50-ft. shafts weighing 25 tons, the work 
being done vertically. The large oil tank contains 33,000 
gallons, and smaller tanks and furnaces for gun and similar 
work are provided. . 

Power-House.—Here is generated the electric, pneu- 
matic, and hydraulic power used throughout the plant. 

Electric Plant.—One 300-kilowatt general electric gene- 
rator, direct-connected to a tandem compound Hamilton- 
Corliss engine; one Bullock generator belted to a 14-in. 
by 26-in. by 36-in. Hamilton-Corliss tandem compound 
engine; one 50 horse-power Bullock multi-voltage gene- 
rator ; one 65-kilowatt electric generator belted to a 12-in. 
by 36-in. Corliss engine. This engine is interesting on 
account of being one of the original Corliss make, and still 
operating satisfactorily. 

Pneumatic Plant.—One 5000-cubic-foot Rand com- 
pressor; one 1000-cubic-foot Ingersoll-Sargent com- 
pressor. 

In General.—Electrical distribution throughout the 
plant is based upon a 240 volt, two-wire, direct-current 
system. About 190 motors are installed, ranging in size 
from 4 to sy horse-power. Light is derived from about 
165 arc lamps and some 2000 incandescent lamps. Centre 
of motor groups are distant about 500 ft. from source at 
power-house. Total connected capacity of motors is over 
2000 horse-power. Average daily load upon plant, for 
both age and lighting, is about 800 amperes, approxi- 
mately 250 horse-power. The Bullock multi-voltage 
system is used for all tools requiring a variable speed 
using voltages of 45, 90, 105, 135, 195, and 240 volts. 
Wiring is carried from shop to shop through about 1000 ft. 
of masonry subways. 

Machine Shop.—Among the important tools are the fol- 
lowing: One 108-in. crankshaft lathe to be installed ; one 
72-in. crankshaft lathe to be installed ; two 60-in. by 60-ft. 
lathes; two 60-in. by 114-ft. boring lathes ; two heavy 
forging lathes ; one 30-ft. by 12-ft. by 12-ft. planer ; one 
24-ft. vertical boring mill (now being installed) ; one heavy 
horizontal boring mill (now being installed). Work on 
hand consists of engines for the Moines, now — 
erected, auxiliaries for same vessel. Engines an 
auxiliaries for the battleships are also in process of con- 
struction. 

Progress on Vessels. — Torpedo-boat destroyers Law- 
rence and Macdonough are each of 402 tons displace- 
ment, are 240 ft. 10 in. on the water-line, and 22 ft. 3 in. 
extreme breadth. They are respectively 99 per cent. 
and 98 per cent. complete. ‘ 

Cruiser ‘‘ Des Moines.”--This vessel is about 70 per 
cent. complete, and will be launched within six weeks. 
Length on water-line, 292 ft. ; extreme breadth, 44 ft. 

Seven-Masted Schooner ‘‘ Thomas W. Lawson.”—Keel 
was laid November 1, 1901, and she will be launched in 
a few weeks fully rigged. Length, 403 ft. 3 in.—the 
anges sailing vessel ever built. Will carry between 7500 
and 8000 tons of coal. The steel masts alongside weighed 
17 tons each, and, with wood topmasts, will rise about 
180 ft. above water-line. By using steam hoisting gear & 
crew of only eighteen men will be ——— ‘ 

ships ‘* New Jersey” and “ Island.” —These 
vessels are being erected under the new ship-house, and 
are credited with about 8 per cent. completion. Length 
on water-line, 435 ft. ; extreme breadth, 76 ft. 24 in. 
These vessels are of the largest type yet built by the 
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United States. The overhead crane service recently 
enabled twenty men to. put in place two-thirds of the 
entire main framing of the Rhode Island in eight hours. 

Ship Tool-Shop.—Here are bent and punched all the 

lates and shapes used in the hull construction. The 

ifferent tools are controlled by a single switchboard in 
the centre of the building, in charge of one operator. All 
the recently-added tools are of special design and Ameri- 
can manufacture. _ 

Plate Yard.—This storage yard is served its entire 
length by acrane of 150 ft. a. The pickling tanks are 
at one end of the plate yard, served by a special electric 
crane. 

Pattern and Joiner Shops.—This building is 304 ft. by 
72 ft. Its first floor is devoted to pattern and joiner 
work, the latter including all interior woodwork. The 
upper floor is taken up by the mould loft. 

Storehouse, Rigging Loft, &c.—These and other depart- 
ments of lesser importance are installed in a number of 
smaller buildings. 

Fitting-Out Dock.—This dock is being constructed 
along the edge of basin adjoining machine shop. Crib 
work and concrete are employed, and along the dock will 
extend a large gantry crane designed by the Wellman- 
Seaver Company, capable of handling 75 tons 50 ft. from 
edge of wharf. There is a depth of 30 ft. at low water 
along thisdock. 

Employés.—It is interesting to note that of the 1400 
or 1500 men now employed, to which number additions 
are continually being made, some 54 per cent. reside in 
Quincy, the remainder coming from some 34 different 
towns daily. The latter fact is excellent evidence of the 
extent of the residential area of which the works is becom- 
ing a centre. 

The following are the officers : 

Thomas A. Watson, President ; George W. Davenport, 
secretary and treasurer; F. O. Wellington, general 
manager ; H. P. Elwell, general superintendent ; C. B. 
Edwards, superintendent, engineering division; F. W. 
Grogan, superintendent, hull division. 

The party carefully inspected the entire works, 
and were surprised and delighted throughout. But 
there was a a great function to be participated in that 
evening in Boston, and a return had to be made, and 
speedily. The trip back was just as enjoyable as 
the other, and all landed very hungry and quite 
ready for dinner. That evening there was a beau- 
tiful reception given by the trustees of the Museum 
of Fine Arts and the local committee, which lasted 
till a late hour, so difficult was it to leave the attrac- 
tive building and still more attractive people in it. 
The next day was ‘‘ Decoration Day,” the national 
holiday devoted to decorating the graves of the 
soldiers who fell in the Civil War and the late 
skirmishes with Spain. The Society were the 
guests of Harvard University, and it would be 
hard to find a more beautiful location. The session 
was held in Pierce Hall, and was followed by a fine 
banquet in Memorial Hall, given by President Eliot 
and the Fellows and Corporation of Harvard Uni- 
versity. The banquet hall and its surroundings 
were most eloquent of the memories of 1861, and a 

‘fine oration to the memory of the departed heroes 
was given. 
Coat StToraGE. 

Among the papers read was a description of a 
“Steel and Concrete Coal Storage Plant,” by F. 
M. Bowman. He described it as follows : 

As will be seen from Figs. 28 to 32, page 287, it is a steel 
frame structure with concrete walls, foundations, and floor, 
and with a tile roof resting on steel purlins. It is fireproof 
throughout, well ventilated and lighted, protected as 
much as possible from corrosive influences, and arranged 
so that the pocket can be expeditious] emptied, should 
there fire from spontaneous combustion or other 
causes. The steel truss is braced from the outside of the 
building with the main columns vertical ; with this con- 
struction, these columns, with the concrete wall, form the 
bulkheads for the coal; the inclined back leg, formin 
the brace at each column, is outside of the storage, an 
supports the overhang (see Fig. 33). A further reason for 
the use of this construction is that an inclined floor, with 
a tunnel in the centre of the building, was required, and 
these conditions made it impossible to put in tie-rods 
across the building to unite the bases of the main 
columns, and thus take more of the wind strains and the 
pressure of the coal against the sides of the building. The 
shallow truss with bottom chord parallel to the top chord 
makes it impossible for the coal to reach the truss at any 
point, while the channel tie across the centre of the truss, 
near the ridge, forms a support for the conveyor. It 
may be noted that the building is without a ridge strut, 
but the two girders on either side of the ridge answer 
the purpose, and at the same time form a support for the 
Conveyor, as well as a guard for the foot-walk. The 
shallow inclined truss, with the tile-glazed roof, together 
with the concrete walls and floor, gives the inside of the 
building a neat and substantial appearance ; while the 
bbe on the sides, together with the tile roof and 


the a ends, makes the exterior appearance | 


pleasing. 


The floor and foundations of the structure are made of | 


concrete, the foundations having an inclined back wall 
canting away from the building. The building is so 
esigned that the main columns have no horizontal 


thrust at the base, but the small intermediate columns 


have the thrust of the coal at their base, thus taking 
own the pressure of the coal against the sides of the 
uilding. 

The roof is covered with Ludowici tile, the finish of 
the tile being what is known as non-glazed or semi- 
porous. Except for its expense, gl tile would be 
satisfactory for this structure, because any sweating and 
dripping inside of the building would do no harm. Un- 

and semi-porous tile is as necessary in such build- 
ings as in a power-house or machine-shop, so that there 
may be none of thisdripping. The tile does not, as might 
be expected, freeze and crack in cold weather from the 
absorption of water. During a cold spell last winter, 
lasting almost two weeks, the shed became covered with 
ice and snow—mostly ice—to an average — of 4in.; 
but the tile has, ee not been inj a 

Light is obtained principally through skylights in the 
roof, made of glazed tile, of the same form and size as 
the ordinary tile, and laid on the roof in the same manner. 
Additional light and ample ventilation is obtained from 
the opening between the roof and the top of the wall. 

It is to be noted that the coal in this building is stored 
on the ground, and not on an elevated structure ; where- 
a ere it would seem that coal should thus be 
stored, and where this is impracticable it is important 
that the inside of the storage be entirely lined with con- 
crete, so that no part of the supporting steelwork is ex- 
posed to the corroding action of the coal. 

Public attention has recently been called by Mr. Sooy- 
Smith to the possible danger due to corrosions in tall 
steel-frame office buildings ; but danger from this source is 
largely accentuated in a coal storage, with its sulphur and 
other corrosive substances. For this reason, where a per- 
manent and costly structure is to be built, as is usual in 
the case of large power-houses, coal-bins lined with steel 
—_ should not be used, as they are liable in time to 

ome a menace to life and property. 

In the case of Lowell, all main columns, and as far as 
possible the intermediate columns, are entirely covered 
with concrete. The steelwork which is ex cannot 
be reached by the coal, can readily be painted, and is 
made throughout of heavy material. 

On account of the limited space on the property for 
the coal-storage plant, it was necessary to keep the build- 
ing narrow, and consequently coal had to be piled to the 
considerable depth of 40 ft. It was therefore thought best 
to design the pocket so that it could be properly emptied 
in case of fire from spontaneous combustion or other 
causes. With this in view the floor was given a pitch of 
15 deg. towards the tunnel in the centre of the building, 
so that the two sides can be easily and well drained of 
coal by the conveyor. In order, however, to expedite the 
removal of coal in case of fire, two panels in the sides out 
of every five were made of removable steel buckle plates, 
with a movable column in the centre; these can be un- 
bolted and moved promptly, and coal can be taken out 
of this opening, which is 10 ft. wide. 

Reverting to the machinery, the conveyor is of the 
mpeg d bucket type, in which the buckets are 18 in. wide 

y 24 in. long, pivoted in the chain in such a manner that 
while they maintain themselves normally in an upeigne 

ition, they can turn through a complete revolution. 
he chain is composed of double flat links of steel, and the 
conveyor moves about 40 ft. per minute. 

The driving mechanism is located in the truss and is 
— by two 6 x 8 steam engines of non-freezing type. 

is mechanism is peculiar, from the fact that instead of 
sprocket wheels, the chain is driven by pawls, thus reduc- 
ing the wear and imparting a smooth and uniform motion. 
The machinery receives the coal from the hopper under 
the railroad tracks, cracks the lumps to a uniform size, 
and carries them without transfer to any part of the build- 
ing. When the new retort-house is completed, coal wil 
be taken from any part of the storage, and will be deli- 
vered to a separate conveyor leading to such retort-house. 
It isto be observed that all the functions of receiving, 
cracking, and rehandling are performed by the conveyor, 
the receiving section of which can be detached when re- 
handling coal from or The coal is drawn into the 
conveyor by means of adjustable cast-iron valves which 
have no sliding surfaces. When the valves are closed, 
the column of coal above does not tend to open them. 
Before the valve is open, the filler, which runs up and 
down the length of the tunnel, is pl: in position under 
such valve ; the coal then passes through the filler to the 
conveyor. 

In general it is to be noted that the ag has been de- 
signed with a view to securing a durable, neat, and suit- 
able structure, and no reasonable expense was spared to 


obtain this result. 
(To be continued.) 








INDUSTRIAL NOTES. 

Wirn the political problems of South Africa we 
have here nothing to do. The industrial questions, 
however, affect and will affect labour, both there and 
here. These appear to be likely to produce a good 
deal of difficulty, and may cause serious friction, and 
possibly create troubles which this country desires to 
avoid. One thing, it would seem, the Government 
have done, or contemplate doing—namely, to prohibit 
the immigration of Asiatic aliens. Had such been 
permitted, racial troubles might have arisen between 
the coloured races—Africans and Asiatics—to the | 
danger of all. The promised Government measure, | 
however, limits the prohibition to persons not | 
British subjects, so that Indian labourers might be em- | 

loyed should they land on the South African shores. 

he prohibition is to extend to paupers also, as well 





as to persons suffering from any loathsome or contagious 





disease. One can see the hand of white labour in 


those measures. 

According to a very abie article by the special 
correspondent of the Daily Chronicle, the position of 
the ‘‘white working man” has sadly changed since 
the war began, now nearly three years ago. Then, 
he says, ‘‘ Speaking very nearly literally, you may say 
that there was no such thing in South Africa as the 
working man,” as we use the term. ‘There were 
skilled artizans—masons, bricklayers, carpenters, 
coachmakers, and miners.” But even these were not 
numerous, and no one thought of them as ‘“ working 
men” in the ordinary sense, They were foremen, 
overseers, or directors of labour ; men who ‘‘bossed up” 
native labour, but did not do the menial work. 

It appears that this has chan English work- 
men are now to be found doing the hard dirty work 
formerly done by natives. Of course, the long war 
has disorganised everything. The correspondent 
alluded to, writing on the spot, states that the growing 
sentiment is in favour of ‘‘ white labour,” in the 
‘‘ white man’s country,” regardless of the native. 
Whether it be practicable, or just, so to regard the 
situation is a matter that vitally concerns the whole 
of South Africa. It seems, however, that a consider- 
able section of the white working population do not 
quite take that view. They rather look at the ques- 
tion from a wages point of view :—how far will the 
employment of native labour affect the position of the 
white man in wages and conditions of employment. 
Then, the native population have their own ideas. 
They, too, want better conditions. But the decree 
seems to have gone forth that the wages of native 
labour in the mines are to be reduced one-half, from 
3/. to 47. per month before the war, to 30s. per month, 
or ls. per day. It is explained that the reduction is 
purely nominal ; that the men will really get as much 
under the new system as under the old. The natives, 
it is said, do not see it in that light. They, too, have 
changed. Then, some propose the introduction of 
Chinese labour; but this is regarded as dangerous. 
It is suggested that higher wages will entice back the 
natives ; that higher wages will encourage white labour 
to settle in the newly-annexed territory. Well-paid 
willing labour is thought to be the sais solution 
of the difficulty. Certainly, racial differences might 
end in a kind of social war, which would endanger 
ya industrial prospects of the entire South African 

tates. 





The Amalgamated Engineers’ Monthly Journal states 
that the total number of members was 92,380, of whom 
3445 were on donation benefit ; 1951 on sick benefit ; 
and 4134 on superannuation allowance. The position 
as regards trade was about the same as in the month 
previous. The Dublin dispute continues, although 2 
conference was held to try and settle the matter; it 
was, however, abortive. The report states that the 
pe gg Tabour finds an uncongenial soil in Dublin, 
and it contends that the men will win if all self-respect- 
ing engineers give the Irish capital a wide berth. The 
members have voted in favour of a levy for the Ruskin 
Hall, by 3691 for, to 478 against. Two branches 
regarded the resolution as outside the scope of the 
union. The winner of the ‘‘ Allan and Newton Prize”’ 


1 | is announced to be a member of the Woolwich branch. 


The number of nominations as candidates for Parlia- 
mentary honours was 30; of these five have to be 
elected. Twenty-five others were nominated by 
branches, but signified that they did not desire to be 
in the list to be voted upon. Each member of the 
union is entitled to vote for five candidates, but there 
is to be no cumulative voting. One vote one man is 
the rule; a member can vote for the whole five or 
for one, as he thinks proper. American branches are 
desired not to use the term ‘‘ machinist” in describing 
a candidate for admission, as it may cause confusion, 
a new section under that heading being adopted. 
Articles on Americanism, Education Bill, the Engineer, 
Trade Union Politics, Humble Heroes, and No. VII. 
on the Slide Valve also appear in this month’s journal. 
It keeps members fully abreast of the general questions 
of the day pertaining to labour. 





The report of the Boilermakers and Iron Ship- 
builders is encouraging as regards, the state of employ- 
ment, for the returns show a decrease of 603 in the 
number of unemployed. The repairing districts have 
been busier, with the exception of tis Mateny where 
trade is still dull. Other districts give encouraging 
reports of improvement in trade, as the returns show. 


|The outlook is also regarded as better, so that a 


revival is anticipated. Men are wanted in Dublin, at 





Swindon, and Dartmouth. The total number on the 
funds was 5175, as compared with 5873 in the previous 


|month. Cards granted, 85; last month, 45. Members 


signing the vacant book, 554; last month, 555. On 
home donation, 2298; last month, 2875. On sick 
benefit, 1504; last month, 1600. On superannuation 
benefit, 793 ; last month, 798. The increase of cards 
granted shows that men are off to other situations. The 
increase of members was 17. The weekly expenditure 
was. 2024/. Is. 8d.—decrease, 164/. 8s. 10d. per week. 
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Votes are being taken as to the retention of the dis- 
trict delegates for the Clyde and Staffordshire districts, 
élection of executive representatives for three dis- 
tricts, and as to the general secretary’s salary. The 
Johannesburg secretary writes cautioning married men 
not to be in ahurry to migrate to South Africa. Three 
candidates for Parliamentary honours have been voted 
upon, Mr. Conley being selected for any vacancy that 
may offer. The salary is fixed at 325/. per annum, and 
all travelling expenses. If Mr. Conley cannot find a 
constituency, either of the other two will be entitled 
to contest a seat if opportunity offers. Thus there 
are ery A three men to put before the constituency 
selected for the purpose. 


The ition of the iron and steel trades in the 
Wolverhampton district is not so good as was expected 
after the close of the war. So far, South Africa has 
been disappointing, but some well-filled lines have 
come to hand from Australia, New Zealand, and the 
Cape. These have combined to buoy up the iron- 
masters with the hope of extended trade in the 
autumn and winter months. Some qualities of crude 
iron and steel have been in demand at higher rates. 
Best bars maintain their quoted rates, and common 
bars are in moderate request. Sheets have been 
irregular, galvanised corrugated sheets selling at low 
prices. Steel is unchanged in price, with quiet de- 
mand. The returns to the Labour Department of the 
Board of Trade indicate that the steel-smelters are 
busy in South Staffordshire, and the steel trade good 
in Shropshire; but employment in the iron trades has 
not been so good. In the engineering and allied trades 
employment with electrical engineers has been more 

uiet ; with general engineers, moderate ; with iron- 
ounders, bad. Cycle and motor-makers have been 
quiet. Boilermakers, bridge and girder constructors, 
tank and gasholder makers continue to report trade as 
good. The malleable ironworkers at Walsall are 
slack ; at Madeley trade is quiet; at Coalbrook Dale 
the improvement is maintained. Employment in the 
hardware industries has varied somewhat. With 
workers in twenty-five branches it was reported to be 
good ; in thirteen branches, fair ; in eleven branches, 
slack. In one branch only was trade said to be bad. 
Improved trade is reported in railway and coach work, 
and with iron and steel forgers at Wednesbury. At 
Dudley the vice trade has been slack, but the anvil 
trade has improved. On the whole, the position is by 
no means discouraging, while the outlook is regarded 
as favourable. A turn for the better is generally ex- 
pected. 





In the Birmingham district the slight improvement 
in the iron and steel trades has been maintained. High 
rates have ruled for pig iron, though the cost of fuel 
is lower by from ls, to 2s. perton. In spite of this, it 
is alleged that the cost of production is from 4s. to 5s. 
per ton more than it was nine months ago. In the 
finished iron trade best bars maintain their quoted 
rates. Unmarked qualities vary, but with a slightly 
upward tendency. There has Sous an iemevinll de- 
mand for galvanised sheets. Hoops and strip main- 
tain their rates. There has been an active inquiry for 
steel at full rates, in spite of keen foreign competition. 
In the general industry of the district there seems to 
be improvement. In branches of trade unions with 
17,095 members, 465, or 2.7 per cent., were reported 
to be we as compared with 3 per cent. in the 
previous month. In the engineering and allied trades 
employment is still reported as good with electrical 
engineers, and with smiths and strikers; moderate 
with other engineers, pattern-makers, tool-makers, 
and ironfounders. Boiler-makers, on the whole, are 
still busy. Employment in the cycle trade has been 
quiet, with motor-makers fair. The engineering 
branches at Redditch, Coventry, and West Bromwich 
report employment as moderate, In the other iron, 
steel, and metal-using industries eight branches report 
employment as good, twelve as moderate, one as quiet. 
In no case is trade said to be bad, and among the 
busiest are some of the larger industries. Employ- 
ment in the brass trade has been moderate ; in the 
brass, —— and bedstead tube trades it is good. 
Fender and fire-brass makers report employment as 
quiet. In the costlier metals business is from moderate 
to quiet. In the outlying districts employment was 
wal fair, or moderate. Generally, therefore, trade 
may be said to be fairly good, while the outlook is far 
from being discouraging. 


The position of the engineering trades throughout 
Lancashire remains about the same. Except in two 
or three special sections, the general complaint is that 
the situation is not very satisfactory as regards new 
work coming forward, with slackness in some branches. 
But the reports both of employers and workpeople 
indicate that there is little real change generally. 
Activity has been well maintained in electrical engi- 
neering, locomotive building, some branches of sta- 
tionary-engine building, and in boilermaking. In 





machine-making industry. In the iron and steel in- 
dustries the situation is not much changed. Taking 
the several chief districts, the returns to the Labour 
Department show that in Manchester and Salford, out 
of 25,215 members of trade unions, there were 1154, 
or 4.6 per cent., nnemployed, as compared with 5.4 

r cent. in the previous month; this is a decided 
improvement. In the engineering trades employment 
was moderate, except at Northwich, where it was 
bad ; with the ironfounders, slack. All other branches 
moderate or improving. Filesmiths and wire-drawers 
and weavers were well employed. In the Oldham 
district all sections, except textile machine-shops, were 
moderately employed. In the Bolton district trade 
was about the same as at Oldham. In Bury and 
Wigan employment was moderate, but irregular in 
some branches. In the Blackburn and Burnley dis- 
tricts reports vary from moderate to bad ; but employ- 
ment in the machine-shops and moulding-shops had im- 

roved, At Todmorden trade was bad, short time 

ing worked. Unsatisfactory as some of the reports 
are, the position is not altogether unfavourable. There 
seems to be indications of improvement in some 
branches in various centres. 





The fourteenth annual exhibition of co-operative 
production was held last week at the Crystal Palace, 
at the opening of which there was a large attendance 
of leaders in the co-operative movement, and in the 
trade union movement. It has always been a dream 
with co-operators to become great producers; to be 
able, in fact, to supply all the thousands of stores at 
their command with goods produced in their own work- 
shops and manufactories. Hitherto, the success in this 
department has not realised the expectations of the 
more advanced section. Still, it has made great pro- 
gress. The exhibits are very varied. But in textile 
goods and clothing, in boots and shoes, in hardware 
and china ware, the co-operators seem most to shine. 
The products in these branches came from various 
moa of the country. In bakery and biscuits also they 

ave made progress, and to some considerable extent 
in printing. Other productions were not wanting, 
but up to the present the productive side of co-opera- 
tion has been somewhat limited. The promoters of 
these annual festivals believe that the whole field of 
industry can be, and may be, covered in the near 
future. In engineering and mining, disastrous failures 
have been experienced. In agriculture some success 
has been achieved. In building operations there 
have been both failures and successes. Mr. C 
Fenwick, M.P., who opened the exhibition, thought 
that failure was due to the parsimony of co-operators, 
in not offering sufficient financial inducements to men 
of ability as managers of productive works. What- 
ever the cause—and there may be many causes—the 
manufacturing and constructive sides of co-operation 
have not kept pace with the trading side. In the 
latter, the wholesale and retail business is enormous ; 
the profits are large, the concerns are prosperous, and 
the sharers therein are many hundreds of thousands. 





The thirty-fifth annual Trades Union Congress will 
meet in London, on Monday, September 1, at the 
Holborn Town Hall, ins’ of the place originally 
stated in the final notice to the trades’ societies. The 
emp is a very large one, grouped under eighteen 
s, some of which have many resolutions, two bein 
the smallest number in any case. There are severa 
proposals for amending the standing orders, and 
matters of management and procedure, among which 
are suggestions for still further limiting representation 
at Congress. There are 23 names nominated for the 
Parliamentary Committee, 13 being required ; 12 for 
the American delegation, two. being required ; three 
for the secretaryship. There isno competition for the 
two delegates on co-operation, but two towns, Leeds 
and Leicester, are nominated for the next Congress. 





It would appear that the strike of American coal- 
miners is on the eve of settlement. It is reported 
that arbitration has been accepted. It was thought 
that Mr. Pierpont Morgan would intervene, as the 
coal famine was acute, many large industries being 
hampered in their operations by the lack of fuel. The 
reports which have reached this country as to the 
terrible and prolonged struggle have been most meagre, 
and very fewreliable. The violence has been great, and 
the contests between the strikers and the State militia 
severe. It is said, by those acquainted with the coal 
region and with the miners, that a large proportion 
of the latter are. better-drilled soldiers than the militia 
bands sent against them. They are made up of 
Germans, Hungarians, and other nationalities, who 
have been trained to arms in their own native country: 
hence the stubborn resistance. What a world of 


resorted to at first. A concession of the right of 
association was all that was needed. 


The strike of joiners at Bradford ended last week 
by the intervention of the Board of Trade, under the 








some sections of the machine-making industry there is 
slackness, while depression continues in the textile 





Conciliation Act. The dispute had lasted fifteen 


trouble might have been saved if conciliation had been | 75°C 2 


months. The settlement gives to the men 84d. per 
hour instead of 9d. per hour. The strike has cost the 
union about 15,000/., besides other losses to the men. 


The Welsh Miners’ Federation voted 1000/. towards 
helping the 140,000 miners on strike in America. 
British help has not been great hitherto, for few knew 
the extent of the gigantic contest being waged in the 
American coal region. 

Matters are very unsettled at many of the South 
Wales collieries. At the end of last week, the miners 
in the Merthyr district were refused their lamps, the 
dispute being about non-union men, and others out of 
benefit. At the W: ter Collieries, Ruabon, some 
800 men and boys handed in their notices. At the 
Cambrian Collieries, Rhondda Valley, the refusal of 
the hauliers to descend the pits threw some 3000 
miners idle. It is reported that these hauliers are 
dissatisfied with the arbitrator’s award. Those on 
strike at the Clydach Vale Collieries resumed work 
last week. 

The proposal to reduce the wages of 70,000 Scottish 
miners 64 per cent. was discussed at a conference of 
miners’ delegates last week, but no decision was 
arrived at. The employers claim the reduction on the 
ground of a decrease in the price of coal. 

The Lancashire miners have agreed to levy them- 
selves ls. ld. per year towards the support of the 
local hospitals. The amount is to be deducted from 
wages by mutual agreement. 





The Woolwich workmen who memorialised the 
King in favour of an increase in wages from 21s. to 
24s. per week seem not to be aware that they were 
asking the Monarch to do an unconstitutional act— 
the House of Commons alone can vote the money out 
of which wages are paid to such workmen. 








DREDGING MACHINES. 

Construction, Capacity, and Cost of Operating Dredging 
Machines of Several Types in Recent Excavations of Large 
Magnitude.* 

By Joun Bocart, Member of the American Society 
of Civil Engineers, Member of the Institution of Civil 
Engineers, New York. 

THE excavations for a large canal have been in progress 

under the direction of the writer during the years 1897, 

1898, 1899, 1900, and‘1901. In this period there have been 

moved 5,868,000 cubic yards (4,486, cubic metres). Of 

this material 1,436,000 cubic yards (1,097,871 cubic metres) 


- | were excavated under water by dredgers of several dif- 


ferent types, and 4,432,000 cubic yards (3,388,416 cubic 
metres) were excavated above ground by steam shovels and 
certain special forms of graders and excavators and con- 
veyors, this latter amount including 88,700 cubic yards 
(67,814 cubic metres) of rock requiring blasting.t 


The canal is in St. Lawrence County, State of New 
York, United States of America, and connects the St. 
Lawrence River with the Grasse River. Its length is 
16,200 ft. (4937.7 metres) (3.068 miles). It carries water 
from the St. Lawrence River above the Long Sault Rapids 
to the Grasse River, the water of which is at this point 
about 44 ft. (13.41 metres) below that of the St. Lawrence. 
Here there has been built a power-house for the develop- 
ment of water-power and electricity. The design for the 
completed works includes a lock to transfer vessels from 
the canal to the Grasse River, and through that river to 
the St. Lawrence below the Rapids. The lift of this lock 
will vary with the elevation of the water in the two rivers 
—-never exceeding 45 ft. (13.72 metres). 

The alignment of the canal is very direct. It has but 
three curves, each of 5730 ft. (1746.49-metres) radius. 
There are two deep excavations, each about 3000 ft. 
(914.42 metres) long, in which the natural surface has a 
maximum elevation of about 72 ft. (21.95 metres) above 
water-surface in the canal. Throughout the remainder of its 
length the natural surface averages from 12 ft. to 14 ft. 
(3.66 to 4.26 metres) above water-surface. The whole 
canal is in excavation. One bridge of 412 ft. (125.58 
metres) clear span crosses the canal at one of the ridges ; 
another bridge is made a part of the power-house con- 
struction. ; 

The St. Lawrence River, at the entrance to the canal, 
fluctuates in height about 2} ft. (0.76 metre) as a maxi- 
mum. The fluctuations in the Grasse River are generally 
44 ft. (1.37 metres), the river being near its low stage 
during the greater part of the year. Occasionally the 
river i attained a height of 14 ft. (4.27 metres) above 
low water for a few hours. _ This. occurs only under 
certain conditions of ice, in winter, which set the water 
k 


When the water of the St. Lawrence is introduced 
through the canal to the Grasse, the large volume used for 


* Paper read before the International Navigation Con- 
gress at Diisseldorf. id f 
+ In this pepe the types, descriptions, and results 0 
working of thesesubaqueous excavators ordredgers is given 
in special raronpe hae only such information is included as 
to excavations above water, and as to other constructions 
for a clear presentation of the facts. 
The official summary of subjects for discussion at br 
International Co: of Navigation seems to ougeml 
such limitation, although other information of a practi | 
character as to the facts and economic results a 
during the of acanal work of this magnitude 
might be of interest to.those who may have to direct 








similar undertakings in the future. 
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wer will raise the water in the Grasse and will also 
modify the conditions as to ice which now set the water 
back. The water of the Grasse River may be raised some 
7 ft. above its low stage, should the canal in the future be 
excavated to its proposed dimensions, so as to deliver 
sufficient water to develop 150,000 horse-power. The ele- 
vation will not be so great above high water in the Grasse 
River because the topographical conditions then afford 
comparatively greater area of outflow and variations of 
elevation will be much diminished. The head upon the 
turbine wheels at the power-house will never be less than 
30 ft. (9.14 metres) except possibly for a few hours under 
special conditions of ice formation. ging certain 

ts of the Grasse River will afford a flow under all con- 
Titions sufficient to secure a minimum head of at least 
32 ft. (9.75 metres). : 

The area of the water section of the canal when finally 
completed will be 5870 square feet (545.33 square metres). 
The dimensions below water surface will be 1874 ft. 
(57.15 metres) wide at bottom, 265.3 ft. (80.86 metres) 
wide at water surface, 25.93 ft. (7.92 metres) depth of 
water. The total excavation requisite to secure this 
water section will amount to 7,760,000 cubic yards 
(5,932,785 cubic metres). : 

After some progress had been made, it was decided to 
excavate at first a canal with a water section of 2574 
square feet (239.13 square metres), the reduction being 
made so as to permit the development of a large amount 
of power sooner than could be done if the whole excava- 
tion were — before transmission of water through 
the canal. The canal with this reduced section has been 
completed. The present dimensions below water surface 
are: 155.8 ft. (47.49 metres) wide at bottom; 199.3 ft. 
(60.75 metres) wide at water surface ; 14.5 ft. (4.42 metres) 
depth of water. ; 

The material excavated was largely alluvial deposit. 

A soft grey clay, with some sand, some vel, some 
boulders, and with loam at the surface, was found every- 
where, except at the two high — At these the 
material was an indurated clay with gravel and large 
boulders. This indurated material was very difficult to 
excavate. Power and dynamite were used freely in all 
excavations made above water. Very powerful steam 
shovels could not work advantageously until the indurated 
material was blasted ; the conditions of the locality, diffi- 
culty in obtaining suitable dredgers, and the unexpected 
failure of the two very large vacuum dredgers hereafter 
described, led to the excavation by steam shovels and 
other methods of dry removal for about three-quarters of 
the total amount moved, and only about one-quarter by 
dredging under water. ; 
The dredgers used have been of the following described 
types : 
Centrifugal Pump Dredgers.—The excavation made by 
a rotary cutter ; the excavated material forced to its place 
of deposit through long steel pipes. In one of these 
dredgers the pipe was 12in. in diameter, in another it was 
18 in. in diameter. : 

Dipper Dredgers.—The excavation made in the usual 
way by the scoop dipper with movable back ; —— 
in scows, and these towed by tugs to the place of, deposit 
in water. 

Vacuum Pump Dredgers.—The excavation made by an 
ee bucket, deposited in a hopper and trans- 
mitted by use of vacuum chambers bye» long steel 
oa to place of deposit. This pipe was for these dredgers 
8in. in diameter. 

The centrifugal pump dredger with suction and dis- 
charge pipes of 1 ft. (0.30 metres) diameter was built on 
the ground where some excavation had been made, water 
was pumped to this excavation after the dredger was built 
soas to float it, and a sufficient supply of water was con- 
tinued by pumping to allow the dredger to work without 
interruption. 

The hull is southern pine, 65 ft. (19.81 metres) long 
30 ft (9.14 metres) wide ; 6 ft. (1.83 metres) deep. The 
longitudinal timbers on bottom are 8in. by 12 in. and 
3 ft. centre to centre. The timbers on each side of the 
centre are double 16 in. by 12in. The side uprights are 
6in. by 8in. and 3 ft. centre to centre. The whole is 
covered by plank 3in. thick. At the front of the hull 
is an A frame of timber 12 in. by 12 in., reinfo Ny 
two steel 13-in. rods to each timber. The top of this 
frame is 45 ft. high above the deck. It is anchored by 
two other timbers, 12 in. by 12 in., running from its to 

k to each side of the hull 24 ft. from the front, an 
also by two 2-in. rods from its top to each side of the 
deck at the middle of the hull. Six feet above the deck 
is a cross-piece on the A frame, the centre of which 
supports the foot of a timber boom or frame, the other 
end of which is supported by a wire cable from the top 
of the A frame. Atthe end of the boom are three sheaves, 
each carrying wire cable ; two of these swing the dredger 
from side to side, the other raises and lowers the timber 
frame which supports the suction pipe, the cutting instru- 
ment, and the shaft operating this cutter. At the stern 
of the hull are two anchcring spuds of timber, 9 in. by 
16 in., and 40ft. long. These are raised or lowered by cables 
running through sheaves on a square timber frame, and 
by means of these spuds the d - is held in position, 
and is moved forward or backward by raising one spud, 
swinging the hull, dropping that spud, raising the other, 
and swinging in the other direction. a 

The movable frame is 45 ft. (13.72 metres) long, made 
of two timbers, each 12in. by 12 in., with space between 
them for the suction pipe, 12in. in diameter. A shaft 
of steel 4 in. in diameter is above the suction pipe. The 
frame and its <poncturnce is raised, ipowel, and held 
i position by the cable from the A-frame passing through 
the Sheave at end of boom and running to the engine. 

e suction-pipe and the cutter-shaft are jointed so as to 
allow free vertical movement of their supporting frame. 
The cutter is composed of blades which radiate from the 





end of the shaft and are curved backward and connected 
at their outer ends by a ring of metal, thus forming a 
skeleton basket-shaped frame, 3} ft. in diameter at base 
and 2 ft. 10in. deep. The shaft passes through the centre 
of this cage and the blades are forged together and 
attached to the end of the revolving shaft. 

The number of blades varies with the character of the 
material excavated, adhesive material and clay requirin 
greater space between the blades than free friable eart 


orsand. In the soft clay ong wage this machine a | 


— of about 24in. between the b! was found ad- 
visable. 

The end of the suction pipe is fixed at the rear or base 
of this cutter. When the shaft and cutter revolve, the 
blades loosen and cut into the material inst which the 
cutter is held. This disin ted materi: between 
the blades into the interior of the basket and thence 
directly into the suction pipe with a volume of water 
ranging with the character of material excavated This 
pipe goes directly to the centrifugal pump. This pump 
1s connected to a separate compound condensing engine of 
125 horse-power. It is capable of operating against a head 
of 60 ft. (18.28 metres). It delivers the water and ex- 
cavated material directly into the pipe which out 
from the stern of the dredger. This pipe is of wrought 


iron, spiral riveted. Its lengths are connected by flanges | This 
there are | j 


bolted together, and at convenient intervals 
placed sections of heavy rubber pipe 6 ft. in length, thus 
permitting all requisite a of alignment. The length 
of the discharge _ actually used for this work was 
generally 1200 i { .75 metres). The pump forced the 
water and material through this and greater lengths of 
pipe without difficulty. The lift above the surface of the 
water which the dredger floated averaged 30 ft. (9.14 
metres). 

The Lidgerwood engine, which does all the work except 
actuating the pump, is in the forward part of the boat 
and has a cylinder 6} in. by 10 in., link motion, with six 
drums. One drum raises and lowers the cutter and suc- 
tion pipe ; two drums swing the t from side to side, 
and tworaise and lower the anchoring spuds, The same 
engine turns the shaft of the cutter. 

he boiler is of 125 horse-power and supplies steam at 
a pressure of 125 lb. 

very movement of the machinery is controlled by one 
man, operating levers placed in a house on the upper 
forward deck of the dredger. 


As the cutter revolves, the frame carrying it and the| q 


outer end of the suction pipe is slowly moved sideways, 
the whole boat swinging upon one of the anchored spuds 
as a pivot, until the edge of the required excavation is 
reached. The frame is then lowered enough to cut 
another slice of material, and then moved in the other 
direction. This operation is repeated until the proper 
depth is attained. Then the dredger is moved backward 
for another cutting. 

The water with the excavated material is delivered at 
the outer end of the discharge pipe. The amount of 
material carried with the water varied from 7 per cent. 
to 30 per cent. The usual running average of excavated 
material was about 25 per cent. The semi-fluid mass was 
so direc that it spread over a considerable area of 
land, depositing the solids gradually, the water running 
to one of the rivers or at certain points back into the 
canal. When sufficient area was provided so that 
there was time for precipitation, the water became 

uite clear. hen it ran to the river within a 
short time it carried with it about 2} per cent. of sus- 
pended material.. This dredger was not able to excavate 
the indurated material above described. It did excayate 
successfully the soft clay and loam and sand, separately 
or as they occu in combination. It worked con- 
tinuously throughout each season, except when ice pre- 
vented. Rain and bad weather did not interfere with it. 
It was run 22 hours during each 24 hours, except on Sun- 
days. It was served by two sets of men, each work- 
ing 11 hours. It. excavated and delivered during 
three seasons 459,800 cubic yards (351,533 cubic metres). 
The cutting was made to a maximum depth of 22 ft. 
below the surface of water in which the dredger floated, 
and the material was raised an ee of 30 ft. above 
that water and deposited an average of 1200 ft. from the 
dredger. This dredger requires for its operation one 
captain, one engineman, one oiler, one fireman, one fore- 
man of deck hands, and three men. The compensation 
of the force at the average rates ~~ during the pro- 


gress of this work amounted for each shift of 11 hours to 
17.95 dols. 
Dollars. 
For each day of 22 hours... ‘ ... 35.90 
Oil, waste, &c., for 22 hours _... ai 5.00 
Coal—9 tons at 3 dols. for 22 hours... 27.00 
Total each 22 hours 67.90 


This amount includes the labour required in placing 
and taking care of the discharge pipe as well as in 
operating the dredger. 

The pay of the deck hands, the lowest-priced labour 
employed on this ae was 1.65 dol. for the 11 hours, 
or 15 cents By! hour. e above cost of 67.90 dols. thus 

uals 41.18 days’ pay of this class of labour. These 
labourers were selected as partially skilled men, the pay 
of common unskilled labour being 12} cents per hour, or 
1.375 dol. per day of 11 hours. e price of coal is more 
than it would be in many parts of the United States. 


The cost of this dredger was 40,000 dols. Interest at | has 


4 per cent. is 1600 do a annum. The life of the 
dredger would not exceed about ten years—that is to say, 
it would not require an expenditure equal to the original 
cost of the dredger to keep it in constantly er condition, 
and to have it in that condition at the end of ten years. 
There must therefore be charged against the work done 


| 





4000 dols. per annum for repairs and renewals, ‘and 
1600 dols. per annum for interest. 

In the locality of this canal, and generally in the nor- 
thern parts of the United States, dredging can only be 
done during about eight months of the year. The annual 
cost for repairs, renewals, and interest must in this par- 
ticular case be distributed over the actual working da 
say 26.80 dols. per working day. The dredger must 
cared for during the winter season, at a cost which, dis- 
tributed over the actual working days, may be charged at 
1 dol. per working day. 

Fer total cost per actual working day of 22 hours is 
thus: 


Labour and supervision ... 35.90 
Coal, at 3 dols. per ton 27.00 
Supplies... i ead oe 5.00 
Interest, repairs, and renewals ... 26.80 
Care during winter... ie a 1.00 


Total oa , see) * ORTO 


As stated above, this dredger excavated during three 
seasons 459,800 cubic yards. Very careful observations 
were made of actual working days occupied in the ex- 
cavation of 218,250 cubic yards (166,859.6 cubic metres). 
amount was excavated and discharged in 194 work- 
ing days, thus giving for this large volume an average of 
1125 cubic yards (860.1 cubic metres) day of 22 hours. 

The average cost was thus, with allowance for repairs, 
renewals, care in winter, coal, supplies, and labour, 8.507 
cents per cubic yard (11.127 cents per cubic metre). 

It will be observed that if the cost of labour, coal, and 
supplies alone was taken into consideration, the resulting 
average cost would be 6.035 cents per cubic yard (7.894 
cents per cubic metre). This compares with statements 
of cost of ergy which have been made with reference 
to other works. The cost of capital invested and of re- 
pairs and renewals is certainly an actual element of 
cost of work done. 

_The centrifugal pump dredger with suctionand discharge 
pipe of 18 in. (0.457 metre) diameter was substantially of 
the same construction as the one with 12-in. suction and 
discharge pipe erg described quite fully. All parts 
were correspondingly larger. The hull of this dredger was 
that of one of the vacuum dredgers, hereinafter referred to, 
which was incapable of economically working in this 
material. The hull is 103 ft. long, 34 ft. wide, and 10 ft. 
eep. The vacuum machinery and the excavating bucket 
and all attachments were removed. A centrifu ump, 
18-in. suction and discharge, and an engine, drums, 
cutter, cutter shaft, suction pipe, and other machinery 
were put in. ’ 

The mode of operating this dredger is exactly the same 
as the 12-in. one already described. It excavated similar 
material. It worked through two seasons except when 
ice prevented. It was run 22 hours each day, except 
Sundays, and was managed by two sets of men, each work- 
ing 11 hours. It excavated and delivered during two 
seasons 290,780 cubic yards (222,311 cubic metres). The 
cutting was made to a depth of 22 ft. below the surface 
of the water in which the dredger floated, and the material 
was raised an average of 30 ft. above that water, and de- 
posited an average of 1200 ft. from the dredger. 

This dredger requires for its operation one captain, one 
engineman, one oiler, one fireman, one spud-tender, one 
foreman of deck hands, and three men. The compensa- 
tion of this force at the —— rates paid during the 
ae one —— work amounted for each shift of 11 hours 

0 20.95 dols. 


Dollars. 
Or for each day of 22 hours __... th 41.90 
Oil, waste, &c., for 22 hours ae boa 8.00 
Coal—18 tons at 3dols., for 22 hours ... 54.00 
Total each 22hours__... .. 103.90 


_This included placing and taking care of the discharge 


pipe. 

The cost of a new dredger similar to this one would be 
60,009 dols. Interest at 4 per cent. is 2400 dols. per annum. 
Repairs and renewals, as explained for the similar dredger, 
would be for this dredger dols. per annum. These 
distributed over actual working days would be 40.19 dols, 
per working day. The care during winter distributed 
over the actual working days cost 1 dol. per day. 

The total cost per actual working day of 22 hours is 


thus : 
Dollars. 
Labour and supervision ... ais te 41. 90 
Coal, at 3 dols. per ton... eid .. 64.00 
Supplies... #2 a $i se 8.00 
Interest, repairs, and renewals ... age 40.19 
Care during winter sie ei 1.00 
Total... ae ize «» 145.09 


Careful observations show that this dredger excavated 
and discharged 246,983 cubic yards (188,827 ann metres) 
in 160 working days, thus giving an ‘average of 1543.6 
cubic yards (1180.13 cubic metres) per day of 22 hours. 

he average cost was thus, with allowance for repairs, 
renewals, care in winter, coal, supplies, and labour, 9.399 
cents per cubic yard (12.294 cents per cubic — 
_ The excavations made by dipper dredgers and delivered 
into scows at side of dredgers amounts to 525,306 cubic 
yards (401,614 cubic metres). One of these d rs has a 
dipper with a capacity of 24 cubic yards, The dipper 
three steel teeth, about 6 in. by 5 in. The hull is 
85 ft. long, 28 ft. wide, and 10 ft. deep. There are three 
anchoring and supporting spuds, each 20 in. square. 

The ae arm is 28 ft. long, of wood sheathed with 
steel. The material was delivered into scows, each havin 
a dropping pocket with a capacity of 140 cubic yards, 
tug-boat took these scows in turn into the St. Lawrence 
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River, dropping the excavated material in a bay near 
the mouth of the canal. The distance to which the scows 
were towed averaged about 5500 ft. (1676.38 metres). 

The dipper dredger worked ten hours per day. The 
tug and scows could not be operated at night. This 
dredger excavated to a depth of 20 ft. below water 
surface. 

The cost of operating this dredger, including the crew 
of dredger, tug and scows, coal, supplies, &c., was for 
each day of ten hours 30.56 dols. 

The cost of dredger, tug, and two scows is 43,000 dols. 
Interest at 4 per cent. is 1720 dols. per annum. One- 
tenth cost for repairs and renewals is 4300 dols. per 
annum. These distributed over actual working days 
would be 28.80 dols. per working day. Care durin 
winter months, distributed over workmg days, 1 dol. 
ne day. The total cost per actual working day of ten 

ours 1s thus : 


Dollars. 
Labour, supervision, coal, and supplies 30.56 
Interest, repairs, and renewals ... i 28.80 
Care during winter... # re 1.00 
Total 60.36 


This dredger excavated, delivered into scows, and de- 
posited in the river 138,001 cubic yards (105,506.5 cubic 
metres) in 183 days of 10 hours, thus giving an average 
of 754.1 cubic yards (576.54 cubic metres) per day of 
10 hours. 

The average cost was thus, with allowance for repairs, 
renewals, care in winter, coal, supplies, and labour, both 
for dredger, scows, and towing tugs, 8.004 cents per cubic 
yard (10.469 cents per cubic metre). 

This excavation was in indurated material, as described 
above. Neither the centrifugal pump dredgers nor the 
orange-peel bucket dredgers referred to below could ex- 
cavate this material. 

Another larger and heavier dipper dredger worked 
during one season. This has a dipper with a capacity of 
6 cubic yards, with which it excavated the indurated 
material, depositing it into scows in the same manner as 
the dredger last above descri The location of its 
working was such as to make it impracticable to keep an 
account of the amount of material moved by it during 
sufficiently prolonged periods to warrant an exact state- 
ment and comparison with the figures of cost of the other 
dredgers above given. While the amount per day exca- 
caer by this large dredger was ter, the cost per cubic 
yard was about the same as that shown by the smaller 
dipper dredger as given directly above. 

Another dipper dredger, with a scoop of 14 cubic yards 
capacity, worked during one Season. It was quite similar 
to the one with the dipper of 2 cubic yards capacity, and 
the cost of excavating and depositing material by it was 
the same as stated above. 

Vacuum Pump Dredger.—Soon after the beginning of 
the work on this canal, two segs dredging machines 
were built at Buffalo, and brought by water to the canal. 

The designers of these machines expected that they 
would give effective and economical results, both in the 
indurated and in the softer material. The two machines 
were of exactly the same design and construction. 

The hull is 103 ft. long, 34 ft. wide, and 10 ft. deep. 
There are two decks, the upper one having sleeping and 
living rooms for the captain and all hands. All parts of 
the hull and upper works are strongly braced with heav 
timbers and steel rods. The dredger is provided with 
—— water-tanks and coal hoppers. There are three 
anchoring spuds—two forward and one near astern. These 
are operated by an independent double-drum engine. 
There are two marine boilers, each of 150 horse-power, 
supplied with water by two Blake pumps. Two steel 
vacuum chambers are near the centre of the boat, each 
cylindrical, 5 ft. in diameter, 19 ft. high. There is a 
hopper attached to the bow of the dredger, 40 ft. long, 
12 ft. wide, built of I-beams covered with #-in. steel. 

The bottom of the hopper slopes to the centre of the 
boat. A suction pipe, 18 in. in diameter, runs from the 
centre of the wy “ye into and close to the bottom of the 
hull, backward 35 ft., where it connects by a Y to two 
pipes, also 18 in. in diameter, going to the two vacuum 
chambers. From each of these an 18-in. pipe leads aft 
toa Y, whence an 18-in. discharge pipe passes out from 
the stern of the boat. There rey ole IS in, valves, one in 
each branch of each Y. These valves are separately ope- 
rated by steam pistons controlled at the pilot-house. In 
the hopper at the entrance to the suction pipe is a cutter 
with four 2-in. blades. This cutter is run by a separate 
double-cylinder engine. A high-pressure Blake pum 
10-in. suction and 8-in. discharge, supplies water to the 
— 

heavy A frame, 26 ft. from the bow, carries a cable 
passing from the engine drum to the outer end of a boom 
40 ft. long. This frame also carries the cables for operat- 
ing the dredger bucket. This, bucket is suspended from 
two sheaves, 30 in. in diameter, near the end of the boom. 
The bucket hasa capacity of four cubic yards. It is of 
the form known asthe Hayward orange-peel type, so-called 
from its resemblance to the peel of an orange when cut 
into quarter pieces. It has four triangular curved blades, 
which, when closed, form a tight semi-spherical bow). 
When open the blades resemble sharp spades, and are so 
adjusted to steel arms, connecting-rods, and cables, that 
the maximum downward digging effect is produced with 
but slight tendency to lift the bucket until closed. The 
dredging is done by the main engine placed at the back of 
the pilot-house. his has cylinders 14 in. by 18 in. and 
two drums 30 in. in diameter carrying the hoisting cables. 

A 4-in. high-pressure Blake pump supplies water to 
the vacuum chambers and is regulated by pressure 
valves, so that it will stop acting when the chambers have 
the requisite pressure. A direct-current generator sup- 


plies electric light. 


All the machinery is controlled by levers placed in the 
pilot-house, at Be bow of the boat. : 

The dredging is done by the orange-peel bucket in the 
ordinary manner. This lifts the material from the bottom 
or sides of the excavation and drops it into the — 
which is supplied with water by the large pump. The 
cutter is revolving in order to disintegrate the mass of 
excavated material. Steam is turned into one of the 
vacuum chambers, and then cold water is pumped in 
through a spray, condensing the steam and forming a 
vacuum. The forward valve is then opened and the water 
and excavated material drawn from the hopper into the 
chamber. The valve is then closed, the rear valve opened, 
steam turned into the chamber, forcing the water and ex- 
cavated material into and through the discharge pipe. 
While one vacuum chamber is discharging, the other 
should be filling, their work alternating and the discharge 
made practically continuous. i 

An orange-peel bucket with capacity of one cubic yard 
had been successfully operated in excavating the soft clay 
from the canal near the Grasse River. This was sup- 

rted on a movable platform on land. The clay was wet 

ut not under water. It was expected that this large 
floating dredger would be more advantageous. It was 
found, however, that this large bucket was quite incapable 
of excavating the indurated material. It could not move 
sufficient to pay for its maintenance. It could excavate 
the softer material ; but the hopper, the cutter, and the 
vacuum method of transmission failed to transport the 
material with economy. It formed into balls and lumps 
in the hopper and did not flow with the water as sus- 
pended material, but rather as small separate masses 
carried through the pipes. The steam capacity, though 
large, was not sufficient to operate the vacuums alternately 
with continuity, and thus, instead of a steady flow throug 
the discharge pipe, there was an intermittent series of im- 

ulses. The attempt to use these vacuum orange-peel 
oe wall for this excavation was abandoned, and one of 
them was rebuilt as the centrifugal pump dredger with 
18-in. discharge pipe, described above. The other vacuum 
dredger was sent to the vicinity of New York, and is 
working in material quite different from any encountered 
in the canal above described. 

No ladder or continuous scoop dredgers were used on 
this work. Experience on the St. Lawrence River not 
very far from this locality had shown good results from 
such dredgers, and it is regretted by the writer that 
the contractors did not place at least one such in opera- 
tion. 

Summarising the statements above made: The total 
amount excavated by dredgers in this canal was 1,436,000 
cubic yards (1,097,871 sie metres). There were in 
addition excavated by other means 4,433,000 cubic yards 
(3,388,416 cubic metres). ; 

The vacuum pump dredgers with orange-peel buckets 
and pipe transmission lines were not serviceable in exca- 
vating and transmitting either the indurated or the 
softer material. 

The centrifugal pump dredger excavating by revolving 
cutter to depths under water not exceeding 22 ft. (6.71 
metres), lifting the material to a height of 30 ft. (9.14 
metres) above water and depositing it through a pipe of 
12-in. diameter, 1200 ft. (365.76 metres) distant from the 
canal, could not excavate the indurated material, but 
worked with success in the softer material. It excavated 
and deposited in three seasons 459,800 cubic yards (351,533 
cubic metres) of this material at an ——— cost of 8.507 
cents per cubic yard (11.127 cents per cubic metre), this 
cost including labour, supplies, coal, repairs, renewals, 
and care during the winter seasons. 

The centrifugal pump dredger, generally similar to the 
one last above mentioned, but with a discharge pipe of 
18 in. diameter, working in the softer material, excavated 
and deposited in two seasons 290,780 cubic yards (222,311 
cubic metres) at an average cost of 9.399 cents per cubic 
yard (12.294 cents per cubic metre). 

The centrifugal pump dredgers worked 22 hours of each 
24 hours. 

The dipper dredgers excavated during three seasons 
525,306 cubic yards (401,614 cubic metres). This was the 
indurated material. It was deposited in scows and towed 
by tugs, and deposited in water about 5500 ft. (1,676.38 
metres) from the dredgers. One of these dredgers with 
a dipper of 2.5 cubic yards capacity, working 10 hours 
each day and excavating to a depth of 20 ft. below 
water surface, lifted and delivered 138,001 cubic 
yards (105,506 cubic metres) in 183 working days 
of 10 hours, at an average cost of 8.004 cents per 
cubic yoot (10.469 cents per cubic metre), this cost includ- 
ing labour, supplies, coal, repairs, renewals and care in 
winter, all for both dredger, scows, and tug for towing. 

Coal is included in these statements at a cost of 3 dols. 
per ton. The modification for a different price of coal 
can be readily found. 

In latitudes where dredging can be done during all 








seasons of the year the modification required can be easil 
made from the data above given. The cost per unit will 
be reduced provided also there is continuous work for the 
dredger throughout the year. 








LAUNCHES AND TRIAL TRIPS. 

On Friday, the 15th inst., the steamer Export, a 

essrs. R. Craggs and Sons, Limited, Tees Dockyard, 
Middlesbrough, for the Russian Export Company, 
Rostoff, Don, of 4500 tons deadweight capacity on the 
ee — draught of 19} ft. p to 
sea for her official tri The results were satisfac- 
tory, the vessel being tried over a four hours’ full- 
speed run, and registered a mean speed of 114 knots 
in full ballast trim, indicating over 1600 horse-power. 
The machinery is by Messrs. Richardsons, Westgarth, 
and Co., Limited, Middlesbrough, steam being sup- 





plied by two large single-ended boilers working at a 
pressure of 180 Ib. 


The steamship Salisbury, built by Messrs. Robert 
Thompson and Sons, Southwick Yard, Sunderland, went 
out on trial on Saturday, the 16th inst., and obtained a 
speed of 10.8 knots on the measured mile, everything 
working satisfactorily. The vessel is 320 ft. long, 40 ft. 





broad, by 20 ft. loaded draught. Gross istered ton- 
nage, 2830. The engines were built by the North-Eastern 
imi Sunderland, 


Marine Engineering Company, Limited, Sund 
and have aladen 23 in., 38 in., and 62 in. in diameter 
by 42 in. stroke, taking steam at 160 lb. pressure from two 
large boilers. 


On Monday, the 18th inst., the steel screw steamer 
Morea, built by Messrs. Craig, Taylor and Co., Stockton- 
on-Tees, to the order of Messrs. A. C. de Freitas and Co., 
of Hamburg, proceeded to sea for her trial trip. The 
dimensions of the vessel are 289 ft. by 40 ft. by 27 ft. 6 in. 
moulded depth. The engines have been constructed by 
Messrs. Blair and Co., Limited, Stockton-on-Tees, the 
cylinders being 24 in., 40 in., and 65in. in diameter by 
42 in. stroke, with two —_ steel boilers working at 
160 lb. pressure. During the whole of the run every- 
thing worked with the greatest smoothness, the vessel 
maintaining a speed of nearly 12 knots. 


The steamship Prometheus, built by Mr. John Crown, 
of the Strand Slipway, Sunderland, was out on her trial 
trip on Tuesday, the 19th inst., and obtained a speed of 
11 knots on the measured mile, the machinery working 
well. The vessel is 259 ft. 6 in. by 36 ft. 6 in. by 
16 ft. load draught. Gross registered tonnage, 1715. The 








hh | engines are by the North-Eastern Marine Engineering 


Company, Limited, Sunderland, and_ have cylinders 
19 in., 31 in., and 51 in. in diameter by 33 in. stroke, 
taking steam at 179 lb. pressure from two large boilers. 


The s.s. Duna, built by Messrs. W. Dobson and Co., 
Low-Walker-on-Tyne, to the order of the Royal Hun- 
garian Sea Navigation ‘‘ Adria” Company, Limited, of 
Fiume, left the Fyne on Wednesday, August 20, for her 
loaded trial trip. The dimensions of the vessel are: Length, 
325 ft.; breadth, 45 ft.; depth, moulded, 24 ft. 9 in. 
Triple-expansion engines, with cylinders 214 in., 37} in., 
jars 63 in. in diameter by 42 in. stroke, have been supplied 
by the North-Eastern Marine Engineering Company, of 
Wallesnd-on- tye, which on the trial trip worked satis- 
factorily, driving the ship at about 11 knots. 








Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port Glasgow, successfully launched 
from their yard at high water on Wednesday, August 20, 
the steel twin-screw cable laying and repairing steamer 
Iris. The principal particulars and dimensions are as 
follow: Length on load line, 285 ft. ; breadth, moulded, 
40 ft. 6 in.; depth, moulded, to spar deck, 25 ft.; gross ton- 
nage, about 2300 tons, he vessel is fully equipped 
with four cable tanks. Picking-up gear forward, bow 
and stern sheaves and paying-out machinery aft, &c. 
After the launch, the vessel was moored alongside the 
builders’ wharf to receive her machinery and boilers, 
which consists of two sets of triple-expansion engines 
having cylinders 184 in., 31 in., and 51 in. in diameter by 
39 in. length of stroke. -There are three single-ended 
boilers 14 ft. in diameter by 11 ft. 6 in. long, all pro- 
portioned for a working pressure of 190 1b. 


There was launched on Wednesday, the 20th inst., 
from the shipbuilding and Lagpey, ag works of the 
Blyth Shipbuilding Company, at Blyth, a steel screw 
steamer measuring 280 ft. in length by 39} ft. beam. This 
vessel has been built on foreign account through Mr. John 
White, of London. The engines, which are of good 

wer, will be. fitted by the North-Eastern Engineering 
Ceengaiiy, Limited, of Sunderland. As the steamer left 
the ways she was named the Oranie. 





Messrs. Alexander Stephen and Sons, Limited, Lint- 
house, Govan, launched on Thursday, the 21st inst., a 
large steel screw steamer built to the order of the Anchor 
Line (Henderson Brothers), Limited. ‘The vessel is of 
the following dimensions: Length, 400 ft.; breadth, 49 ft.; 
depth, moulded, 30 ft. 9 in. ; with a gross tonnage of 5100 
tons. She will be supplied with a set of triple-expansion 
engines, the cylinders being 26 in., 43 in., and 71 in. in 
diameter by 4 tt. stroke. There will be two double-ended 
boilers working at a pressure of 180 1b, This latest addi- 
tion to the Anchor Line fleet is intended for their Indian 
passenger service, and has been constructed under the 
special survey, and to take the classification of, the British 
Corporation for the waves J and Registry of Shipping. 
The new liner was named Massilia. 





On Thursday, the 21st inst., there was launched from 
the Meadowside Rigioaiidiog yank of Messrs. David and 
William Henderson and ., Limited, a twin-screw 
steel steamer which they have built for Messrs. Alf 
Holt and Co., Liverpool, for their Eastern trade. The 
vessel’s dimensions are: Length, 480 ft.; breadth, 
58 ft. 3in.; depth, moulded, 35 ft. 10 in.; and she is of 
about 9000 tons gross. The machinery, which has ge 
constructed by the builders, consists of two sets 0 
triple-expansion engines, each having cylinders of 23in., 
ssf in., and 65} in. in diameter, with a stroke of 48 in, 
and working at a pressure of 2001b, The new vessel was 
named Ning Chow. 








Mexican Coat.—Advices from Loredo report the dis- 
covery of two coal dagaeite near that city, within easy 
access of the Mexican National coo post The deposits 
are extensive, and the coal is of good quality. 
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ELECTED ABSTRACTS OF RECENT PUBLISHED 

: UNDER THE ACTS OF 1883—1888. 

The number of views g 
in each case ; where none are 
illustrated. ; 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators gpl moro in italics. 

Copies of Specifications may be obtained at the Patent O 
Branch, 25, a Buildings, Chancery-lane, 
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T recesses in its middle and running in the plane of rotation, f 


SPECIFICATIONS 
iven in the Specification Drawings is stated | 
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ynamo field-magnet pole-pieces each with a number of 
| the purpose of increasing the magnetic resistance of this part o 
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The date of the a ¢ 
Specification is, in each case, given after t. i 
Patent has been sealed, when the date of sealing is given. 
Any person may, @ 
the advertisement of the acceptance of a Complete Speci, 


give notice at the Patent Office of opposition “hey the grant of a 


Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


16,798. Electric Lighting Soy Sent. London. 
(A. Lefébre, Paris.) Incandescence p Connections. 
(2 Figs.) September 19, 1901.—Means, according to this inven- 
tion, for connecting incandescence lamps to insulated pene- 
trable conductors of strip form, one of which lies over the 
other, comprise brass lamp collars, extended in a downward 
direction beyond or over the plastic filling, and to which one 
terminal of the lamps is connected, central conducting screws, 
insulated exteriorally in their upper portions, connected to 













nal fe 


the other lamp terminals and adapted when thrust through 
the upper of the two separated conductors and screwed into 
the lower conductor to maintain sufficient elastic pressure to 
keep efficient contact between the conductors and the lamps. If 
it is desired that the upper conductor be covered with insulating 
material, an auxiliary collar, carrying conducting spikes for pene- 
trating the insulating material, and mounted rotatably upon but 
in continuous contact with the lamp collar proper, is provided. 
(Accepted July 2, 1902.) 


13,033, Siemens Brothers and Co., Limited, and 
F. Ly: London, Electro-Motor. [1 Fig.) June 26, 
1901.—This invention provides a polyphase motor in which an 
ordinary armature is used in combination with a field magnet 
comprising a flat laminated ring of soft iron having projecting 
inwards from it three or more poles shaped as radial segments of a 
cylinder and each wound with insulated wire whose turns follow 
the ring curvature of the magnet poles at their ends. In addi- 
tion to these windings each magnet pole is wound with conductors 
crossing the former windings and encircling also the laminated 
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ring upon which the poles are. 

through the ring and pole encircl 
pole windings to one of the com 
are as many as there 
mutator and armatu 


The phase currents are led first 
ing windings, then through the 
mutator brushes (of which there 
are — and thence through the com- 
re, e connections of the commutator 
Segments to the armature conductors are so arranged relative to 
the pole and ring encircling windings that the resultant of the 
currents of two different phases in the armature conductors that 
pred gree. be Lp wo the poles is equal and op) se = cur- 
ersin e windings encircling those es and the ring. 
(Accepted July 2, 1902.) = —s ” 
$977. The British Thomson-Houston Com 
Limited, London. (4. Churchward, Chicago, IUl., Psa} 
fen; no Ihines, [2 Figs.) April 30, 1902.—In this speci- 
oun is broadly claimed ‘‘adynamo electric machine having a 
eld magnet pole-piece, the middle of which is provided with 


of a Comp 
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the field magnet in order that sparking may be 
great increase of load, by reason of the incre: 
greater proportion the path of lesser m: 


the edges of the pole shoes, (Accepted July 2, 1902.) 


9978. The British Thomson-Houston Com 
Limited, London, (A. Churchward, Chicago, Iil., 


Dynamo Machines. [2 Fi 
fication there is broadly caued 


























interrupted.” One object of the invention appears to be to pro- 
vide slotted pole-pieces with correspondingly magnetically inter- 
rupted pole-shoes. (Accepted July 2, 1902.) 


11,080. The British Thomson-Houston Company, 
Limi London. (H. R. Sargent, Schenectady, N.Y., 
U.S.A.) ultipolar Switches. [8 Figs.) May 14, 1902.--In 
this specification there are eighteen claims, the first three being as 
follow: ‘‘(1) A multipolar switch, comprising blades which can 
be moved separately, and means for moving all of them simul- 
taneously. (2) The combination with a plurality of independently 





operative switch-blades, and means for operating all of them simul- 
taneously. (3) A multipolar switch, comprising a plurality of 
fixed contacts, a plurality of free, independent tacts co-operat- 
ing therewith, and means for operating said free contacts simul- 
taneously.” The movable part of the switch may be removably 
mounted on a movable carriage. Other details of one form of 
switch according to the invention are described and claimed. 
(Accepted July 2, 1902.) 





LIFTING AND HAULING APPLIANCES. 


6665. W. H. C. Heesch and J.C. O. Lange, 
Swivel Hook. (3 Figs.) March 18, 
This hook is for use where it is desired that an indication shall be 





available at any time, showing the number of times that the hook 
has been used since the indicating mechanism was last set to zero. 





recesses.” One object of the invention appears to be to provide 
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revented under 
flux taking in 
etic resistance through 


Best} 


8.) April 30, 1902.—In this i- 
in reference to dynamo machine 


field magnets ‘‘a pole-shoe which only partially encircles the pole- 
pieces ;” and also ‘‘a pole-shoe whose magnetic continuity is 


closing member of the swivel, and is moved when the swivel is 
closed by reason of a weight coming upon the hook. The hook is 
made in two portions, relative motion between these being aed 
mitted by the interposition of a spring joint in suchwise that, 
although the two parts of the hook are kept closely together when 
no weight is supported, yet as soon as a load is hung upon the 
hook, the thereof are separated a certain distance, and the 
before-mentioned lever and its connections operated. (Accepted 
June 25, 1902.) 


‘MINING, METALLURGY, AND METAL- 
‘WORKING. 


14,384. A, Chamberlain and Tubes, Limited, Bir- 

ham. Tube- Machines, [3 Figs.) July 15, 
1901.—According to this invention, and in order that at one heat 
there may be economically effected both a t reduction in thick- 
ness and extension in length of a metal tube, the rolling machine 
(of the kind in which there are two pairs of rolls in a horizontal 
tandem arrang t) has a series of mandrels at each side or end 
of the machine, and which alternately and respectively receive 


f 














the billet on its reciprocation through the rolls, There may be a 
trough-shaped guide between the pairs of rolls, and if the machine 
has working and clearance grooves and mandrels in front for each 
pair of rolls there may a guide “between the respective 
pairs.” To enable the work to be moved easily from one pass to 
the next, a moving table may be used that may have ‘a con- 
tinuous or interrupted movement, or, if required, a reciprocity 
movement.” (Accepted June 25, 1902.) 

be na A. E. Beck, Earlswood, Warwick. M “ 
Rolling. (2 Figs.] November 19, 1901.—This invention relates 
to Sage metal by the step-by-step process with gapped or pilger 
rolls, and has for object to so construct the rolls as to ensure the 
production of tubes or other metal articles of a uniform cross- 
section throughout. Apparatus according to this invention com 
prises a pair of gapped or pilger rolls having their projecting or 
| working parts provided with grooves of an eccentric formation 
| throughout, in such manner as to stretch the metal and finish the 
| article to the required uniform cross-section. The gapped or 

pilger rolls are made in the usual manner and of the ordinary 
| general shape, but within the projecting or working periphery 
| there are cut grooves of eccentric formation. jive 
| groov the 





The respect 
es are so shaped that when they face each other (during 





rotation of the rolls) they first form a gradually reducing calibre 
but during the latter part of the working period they form a 
uniform calibre. In passing through the rolls, during the period 
of gradually reducing calibre, the metal is stretched, while durin; 
the period of uniform calibre the tube or other article is finished 
to the required uniform cross-section. The portions of the grooves 
in the respective rolls which produce the gradually reducing 
calibre may be uniform in radius ; but the succeeding portions for 
producing or forming the uniform calibre are of varying radii, the 
distance of the one groove from the axis of its roll being made to 
decrease uniformly with the increase in the distance of the other 
groove from the centre of its roll. Intermittent feeding of the 
work through the rolls and return of the work after the succes- 
sive backward movements is effected in any ordinary manner. 
(Accepted July 2, 1902.) 


RAILWAYS AND TRAMWAYS. 


15,659. _G. catngnegae, Pitts’ Pa., U.S.A. 

ting. [4 Figs.) Augast fe 180i it is pro- 
posed to light railway tunnels electrically, “to make travelling 
more cheerful and comfortable, also to prevent the occurrence 
of further accidents when a train is stopped in a tunnel.” Ac- 
cording to this invention, in order that a part or parts only of a 
tunnel in which a train or trains may be situated shall be lit up at 
one time, the trains operate switches to turn the lights on or off 
automatically, as the said trains enter and leave lighting sections. 
Lighting pr No may overlap, and the rear-end lamps of a section 





The counting gear is actuated by a lever in connection with the 


may be coloured, in order that drivers of trains on neighbouring 
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lines in one tunnel may know which way the train that is causing 
the lighting of a visible section is proceeding. The lamps may 
be variously disposed within their sections according to certain 
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requirements, and two sections for each train may be alight 
at one time when overlapping sections are not used in order 
that no part of the train may at any time be in darkness, (Ac- 
cepted June 25, 1602.) 

12,028. A. S r, London. Brake para 
{9 Figs.) June 12, 1901.—In this brake woe Sor railwa 
wagons and like vehicles, and of the kind controlled by hand- 
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levers at the vehicle’s sides, the brake lever has pivoted to it a 
combined pawl and catch adapted to re: tively en — a 
-levers 


rack and a support fixed to the vehicle, and one of the 
is so constructed and arranged that when raised, after applying 
the brake, it will lift the pawl out of engagement with the rack, 
and will then lift the brake-lever so as to take off the brake, and 


Fig.t. 
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bring the catch into a position in which it will be caused to 
become engaged with the support and thereby hold the brake- 
lever in its inoperative position and allow the hand-lever to fall 
to an extent limited by a stop on the brake-lever, and upon the 
hand-lever being again raised, will cause the clutch to become 
disen from the support, and thereby allow the brake and 
hand-levers to fall and apply the brake, the pawl automatically 
engaging the rack to hold. the brake-lever in the ‘‘on” position. 
(Accepted June 18, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


8296. J. H. Clasper, London. Rudders. [4 Figs.) 
April 9, 1902. —When it is desired to operate a rudder without the 





of blocks or other multiplying gear, and with a minimum 
conalen ni the rudder lines Pm ns, the rudder yoke is, accord- 
ing to this invention, placed on the rear end of the rudder, and 





not approximately co-axial with the rudder pivot, as has heretofore 
been usual. The amplitude of motion of the line may with this 
arrangement be r for a given angular deflection of the 
rudder than with the old system ; and, moreover, the leverage will 
be increased as the rudder becomes deflected to its greatest steer- 
ing angle. Asimple multiplying gear may be used with this as 
with other rudder yokes, if desired ; for example, the lines, instead 
of having their attached ends secured to the yoke, may be fastened 
to a point forward of the rudder pivot, and run over pulleys at the 
yoke ends. In the final specification a practically yokeless rudder 
apparatus for ships is described, in which the steering chains — 
over pulleys situated at the outer edges of the counter, and are 
attached to or “ees over pulleys on or at the after end of the 
rudder, and pull approximately in the line of its deflection. 
(Accepted June 25, 1902.) 


PUMPS. 
16,594. W. Garvens, Hanover, Germany. Pump for 
Liquids, (3 Figs.) August 17, 1901.—In this pump car is an 
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air chamber on the suction side, situated directly within the 
pump casing, and provided with a partition between the suction 
pipe and the suction valve. (Accepted June 25, 1902.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
14,593. H. F. Fullagar, Newcastle-on-' e. Tur- 
bine I es and Pumps. [12 Figs.) July 17, 1901.—This 
invention relates to the commercial manufacture of blades for 
lateral flow fluid-pressure turbines, and in order that such blades 
may be made cheaply, and yet have their neighbouring surfaces 
shaped in suchwise that they follow radially the same line or lines 
parallel to a radial line, the metal strip from which they are to be 














(ssa) 


cut is drawn or first shaped with one of its sides of correct curva- 
ture, and then is cut into blade lengths, each of which is placed 
with its curved side downwards on the slo) bed of 4 milling 
machine and its uncurved surface then milled to the correct forma- 
tion The blades may be of such a — that each is a radial seg- 
ment of a disc, but having a wide shallow channel cut upon one 
of its curved faces, and forming a turbine passage-way ugh 
the disc. (Accepted July 2, 1902.) 


14,594. H. F. Fullagar, Newcas' 
bine Engines and Pumps. [7 Figs.) 


let 


tle-on-Tyne. Tur- 
July 17, 1901.— 
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Fig. 1. 
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This invention relates to the manufacture, in an inexpensive and 
commercial manner, of the rotary or stationary blade wheels of 


fluid - pressure lateral-flow turbines, and according thereto the 
blades are attached respectively to the inner or outer periphery of 
— or of a disc, by inserting the inner or outer plain ends of 
the blades in plain notches in the ring or disc, and sub: ecting 
the teeth between the notches, or the ends.of the blades therein, 
or both the teeth and the blade ends, to lateral pressure sufficient to 
upset or e id the metal of one or the other or both in a cir. 
cumferential direction, and to cause the blades to be rigidly held in 
place by circumferential pressure set up directly between the 
adjacent surfaces of the blade ends and teeth, so that the blades 
will be securely locked directly to the ring or disc, and the teeth 
and blades caused to effectually support each other in a circum. 
ferential direction. Intervening distance-blocks or pieces, or en- 
largements at the extreme ends of the blades are not used. The 
blades may be of greater width than the disc edge into which they 
are fixed, and the fixed ends may have their thin edges removed, 
(Accepted July 2, 1902.) 
MISCELLANEOUS. 

17,032. F. W. Lanchester, Birmingham. Ball Bear- 

ings. [4 Figs.) August 24, 1901.—The ball bearing according 


to this invention is for thrust-taking purposes, and is of the kind 
in which the balls are held apart by a cage. The surfaces in con. 


Fig 








tact with the balls are flat, and the balls, singly or oppositely 
disposed in sets, are arranged at different distances from the turn- 
ing centre in order that they may run in different paths, and so not 
wear deeply into the flat surfaces on which they bear. (Accepted 
July 2, 1902.) 


9574. C. V. Dezoaaie, New Barnet, Herts. A 
Method of and Means for Testing the Magnetic 
Qualities of terials in Bulk, and Apparatus 
Connected therewith. (3 Figs.) May 8, 1901.—According 
to this invention, and in order that large bodies of iron may be 





tested conveniently for their magnetic properties, an annular 
recess is drilled into the mass, and is utilised to contain an induc- 
tional testing coil. The coil may be mounted upon a conical-ended 
plug, and the outer end of the exterior wall of the annular recess 
in the iron mass may be conically sha A drill capable of pro- 
ducing the desired recess is described. (Accepted June 25, 1902.) 


16,406. F. Crewe and Messrs. Mardon, Son, and 
Limi Bristol. ten Presses. 


G for Pla 
(6 Figs.] August 15, 1901.—This invention relates to safety guards 
for the hands of operatives of se resses, and according thereto 
such an apparatus is constructed as follows : Pivoted to a bracket 
bolted to the machine bed is a link pivotally connected to one end 
of a second link, the other end of which is pivotally connected to 
an arm adjustably clamped on a spindle extended across the 
machine, and ‘ing through the body of the platen. On each 
projecting end of the spindle is adjustably clamped a lever, pivot- 
ally connected to arms and extending upwards, and adapted to 
slide along the sides of the platen, mag yap | a part of the guard. 
These arms are connected at the top by aguard-rod which extends 





ins or studs 


secured to the platen. The arrangement is such that when the 
platen is about to close on the fixed F bed of the press which carries 
the type form or embossing dies or cutters, the guard-rod at = 
top of he sliding arms aforesaid is, by the rocking moment 
the platen, brought ——_ upwards ‘to the top of the platen . 
above it, so that should the hand or hands of the operative a - 
machine be then - a mow poner end -rod forcibly 
and sharply lifts the hand or \ ; I 
latter is pe to close on the bed. On reaching the limit = its 
upward travel, the guard as ly descends, and the links : cd 
said fold down, so that the remains at rest until the p 7 
— about to close on the printing bed. (Accepted June 2, 
1902.) 


laten, and are slotted to work over 


across the 








CanapiAn Iron OrE.—A 27-ft. seam of hematite see 
magnetic ore half-a-mile in length occurs on @ og oy 
Baracliois, Cape Breton, recently purchased by the 
minion Iron and Steel Company. 
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A SESSION OF TRAMWAY 
LEGISLATION.—No. IT. 
By Hersert M. Apter, M.A., LL.M. 

Tramways have a class of opponents—the railway 
companies—whose opposition, though still formid- 
able, tends every year to diminish in the import- 
ance which Parliament attaches to it. For years 
past railway companies have been in the habit of 
opposing the new tramways promoted in their dis- 
tricts. Their argument is usually of this tenor : 
‘‘ Parliament, in authorising our line, led us to be- 
lieve that so long as we did our duty we should be 
protected from competition with a body having 
statutory powers. On the strength of this belief 
we raised our capital and made our lines, and it 
would be unfair, now that the money has been 
raised and spent, to withdraw that protection from 
us.” The tramway company usually sets up that 
the railway is inadequate either in frequency of 
trains, in accommodation, or in the number of its 
stations, or it alleges that another class of traffic 
requires to be catered for—not that which goes 
considerable distances from town to town, but that 
which is taken up or set down on the route, and 
which is popularly called the ‘‘ pick-up” traffic. 
Between these opposing arguments Parliament has 
to decide, and it is no uncommon thing for Com- 
mittees to take days and even weeks in determin- 
ing to which to give the victory. he Gee 

A typical example of opposition of this kind is 
furnished by two Welsh tramway schemes, the 
scene of operations being in each case the Rhondda 
district. Both measures were the subjects of 
strong opposition on the part of the railway com- 

ny, and both were fought out to the bitter end. 
Ihe Rhondda Valley—well known as the heart of 
a rich coal-mining district—is in the form of the 
letter Y, the base being the town of ery os 
through which the River Rhondda flows. At Porth, 
a few miles to the north-west, it bifurcates, and 
the eastern valley is known as the Greater Rhondda, 
while the western is called the Lesser Rhondda. 
These valleys are narrow, and are walled in by high 
mountains on either side. Fora distance of some 
10 miles above Porth they are well populated’ by 
miners, who go every day to their work at the 
collieries at Porth and Pontypridd. 

The Rhondda Urban District Council proposed to 
construct an electric tramway down both these 
valleys to Porth, and thence on to a place called 
Hafod, where there is a horse tramway to Ponty- 
pridd. The council were not the first body with 
this scheme, an unsuccessful attempt having been 
made by the British Electric Traction Company to 
do the same thing in 1899. Now all along the pro- 
se route, down both the Rhondda valleys to 

ontypridd, there is a line belonging to the Taff 
Vale Railway Company, with stations at frequent 
intervals. The railway company protested against 
the introduction of this new competitor. The 
council, on their side, brought strong evidence to 
show that there was not adequate seating accommo- 
dation or enough trains to take the miners to and 
from their work or to carry the general population 
from village to village along the route. The railway 
company’splea for the continuance of their monopoly 
was disregarded, as it has been disregarded again and 
again since the very similar cases of the Hamilton, 
Motherwell, and Wishaw tramways, and of the 
Airdrie and Coatbridge tramways in 1900. But 
there was one point in regard to which the com- 
mittee thought that the railway company ought to 
be protected. Their rate-aided competitors could, 
if necessary, reduce prices below the profit-yielding 
point, and so put the railway company out of the 
field, recouping themselves meanwhile out of the 
rates. Moreover, the railway, being themselves 
large—if not the largest—ratepayers in the district, 
might thus have to pay for their own annihilation. 
“The evidence that has been given,” said the 
chairman of the Commons’ Committee, ‘‘ does show 
that there is an element of uncertainty as to this 
tramway paying ; but they (the Committee) consider 
that the Council are entitled to have the first pre- 
ference in tramways within their own district, and 
therefore some clause must be brought up in the 
Shape of leasing for a term of years to a company 
who shall make, equip, and maintain the tramways, 
and the amount to be received as rent shall be 
funded until it amounts to the cost of installation— 
something on those lines.” A clause was accord- 
ingly passed and adopted which gives the Council 
power to construct the lines and to lease them for 


not more than forty-two years to any company or 





person in consideration of a rent which must be 
sufficient to wipe off the cost of construction. Or, 
if the Council prefer it, they are to have the power 
of entering into an agreement, subject to the 
approval of the Board of Trade, with any company 
or person approved of by the same department for 
the construction and equipment of the line. After 
a term not exceeding forty-two years, the Council 
are to have the right of purchasing the undertaking 
on the terms contained in Section 43 of the Tram- 
ways Act, 1870. Meanwhile they are to receive a 
rent from the owners which is eventually to be 
applied towards buying them out. 

In the other case, the Pontypridd Urban District 
Council applied for the confirmation of a Provisional 
Order authorising them to construct an electric 
tramway from Pontypridd to the neighbouring 
town of Treforest by the west side of the river. Here, 
too, the Taff Vale Company had a line, and they 
petitioned against the order both before the Board 
of Trade and in Parliament. They were armed 
with the additional argument that the Council had 
already obtained the authorisation of a tramway 
between these same two places along the other side 
of the river, and that thus they would not only 
compete with the railway but with themselves. 
However, the order was confirmed and the oppo- 
sition of the railway came to nothing. 

The same fate attended the attempt of the 
London and South-Western Railway to throw out 
the extension of the London United Tramways 
above referred to, and the attempt of the London, 
Brighton, and South Coast Railway to prevent the 
linking up of Croydon and the neighbouring dis- 
trict with the City, as proposed by the Croydon 
and District Electric Tramways Bill. 

The only case this session in which a railway 
company succeeded in throwing out a tramway 
scheme was that of the South Shields, Sunderland, 
and District Tramways Bill. The British Electric 
Traction Company proposed to make a tramway, 
8 miles in length, from the north end of South 
Shields, and through that town to Sunderland, 
where it would form a junction with the Sunderland 
tramways. The scheme was supported by all the 
local authorities along the route, except South 
Shields, who petitioned against it. They contended 
that they themselves had a tramway authorised 
down part of a street in South Shields along which 
the promoters were proposing to go, and that though 
they had not begun to construct it, they had still 
fifteen months’ time within which to complete it. 
The bitterest opponents of the line, however, were 
the North-Eastern Railway Company, who have a 
railway between the two towns. They contended 
that no new district would be served, and that the 
promoters had not made out a case of public neces- 
sity. The Bill passed the Lower House, but was 
rejected by the House of Lords. 

Whilst upon the subject of the manner in which 
Parliament has dealt with the conflicting interests 
of tramways and railways, there are two cases of 
some interest that may be mentioned. The first is 
a case where a railway company objected to a tram- 
way crossing its line on the level ; in the second, a 
tramway proposed to cross a railway by a bridge, 
and the railway company sought to obtain a novel 
protective clause. 

Newport wanted to extend its tramways, and in 
doing so to take one of them over a line belonging 
to the Great Western Railway, and used by them 
for mineral traffic. The railway company protested 
that the level crossing would interfere with their 
traffic, and attempted to prove that the fact that 
the tramway was to be worked by electricity would 
add to the risk. As an alternative, they suggested 
that the tramway should be taken along another 
street and then carried over their line by a bridge, 
a proposal which the Corporation did not like, as 
they feared it would involve them in a large sum 
for compensation. The Corporation cited prece- 
dents from Hull, Sheffield, Gloucester, and South- 
ampton in support of their case ; but in spite of this, 
Lord Hawkesbury’s Committee refused to allow the 
line to be made with the level crossing as proposed 

The second case I would refer to is that of beede 
Leeds came for the confirmation of an Order to 
extend its tramway. One of the new lines crossed 
the North-Eastern Railway by a bridge, and the 
railway company asked that, if it became necessary 
at any time to alter or strengthen the bridge, the 
promoters should bear the cost ; and, further, that 
they (the railway company) should. not be liable in 
such a case to pay compensation for interference 
with the running of the trams, Their argument 





was that they ought not to be left any worse off for 
the passing of the Bill. The Corporation, on the 
other hand, urged that the road was there before 
the railway, and that consequently the railway com- 
‘se 4 were bound perpetually to maintain the 

ridge, which had been substituted for it, in such 
a condition as to be capable of carrying all such 
traffic as could lawfully have used the road before 
the bridge was made. This view prevailed with 
the Committee, who allowed the order to proceed 
without the new protective clause. 

I have now been through what I think are the 
most striking points in the tramway legislation of 
this session. But the most striking point of all is 
that whilst so many important schemes have been 
introduced and ed, the general law has mean- 
while panenaneed exactly where it was, and no 
attempt has been made to bring it into greater 
harmony with modern requirements. The evils 
attending the necessity for the consent of the loeal 
authority to the construction of a tramway within 
its district have already been touched upon. The 
purchase clause is another matter which, in the 
opinion of many competent authorities, needs altera- 
tion. Added to this there is the confusion and 
want of uniformity which is caused by the different 
methods in which tramway promoters can go to 
work to obtain their powers: either by Bill or by 
Provisional Order made by the Board of Trade and 
confirmed by Parliament, or, finally, as a light rail- 
way order made by the Light Railway Commis- 
sioners and approved by the Board of Trade. Each 
procedure is governed by different Acts and dif- 
ferent regulations; and the result is little short of 
chaotic. It is earnestly to be hoped that a better 
state of things will result from the deliberations 
of the Committee of the House of Commons which 
has been enquiring into the management of private 
business, 








GRINDING MACHINES AND 
PROCESSES.—No. V. 
By JoserH Horner. 

ConTINUING our study of machines of the sur- 
facing class, we first illustrate a heavy surfacer of 
planer type by Friedrich Schmalz, of Offenbach-on- 
the-Main, shown in Figs. 67 and 68, on page 296. 
The bed and table call for no special remark, except 
to note that the slides are flat, and that the table 
is rack-driven with a large ‘‘ bull wheel,” as the 
Americans term it. The train of spur gears from 
the belt pulleys to the rack wheel are seen in dotted 
outline in the side view of the machine, Fig. 67. 
The driving, reversing, and loose pulleys are of 
the regular planing-machine type, the driving and 
crossed reversing belts being indicated to the right 
of Fig. 68, coming from the small pulley on the 
counter, and also in Fig. 67. The striking gear, 
table dogs, and belt-shifters are indicated in both 
views. . 

The driving and reversing mechanism for the 
emery wheel possesses several interesting features. 
The wheel is carried on a head on the cross-rail, the 
length and depth of sliding surfaces in contact bein 
noticeable. The rail and head are raised me 
lowered by vertical screws in the housings, as in 
common planing machines, except that worm gears 
take the place of the bevels usually fitted. The 
traverse movement of the emery wheel is effected 
through a screw running along within the cross- 
rail, but the method of operation of this screw is 
entirely different from that of the planing machine. 
The rotation and the traversing of the wheel are 
both effected by the belt that comes from the pulley 
A on the countershaft, and which drives the spindle 
pulley B on a splined shaft, through the sliding or 
tightening pulley C, adjustable vertically, and the 
guide pulleys D, D, the course of the belt being 
clearly outlined in Fig. 67. The pulley B is on the 
face end of the wheel spindle, and the wheel is 
therefore driven at a constant speed. The arrange- 
ment of guide-pulleys is alternative to the rather 
clumsy device of suspended weights to take up 


. | the slack of the belt at various heights of the cross- 


rail. The pulleys D, D have their bearings in 
brackets attached to the cross-rail, and so partake 
of its vertical adjustments, and the height of the 
rail and wheel makes no difference in the tension 
of the belt. The alternative, and less neat arrange- 
ment on some surfacing machines, is to have an 
overhead drum belted to the emery wheel, and 
having its axis movable in a rocking frame. The 
frame is kept in equilibrium, and the belt tightened 
by suspended jockey weights, the cords of which 
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pass up over guidé pulleys, and down again to the 
rocking frame. 

The traversing is effected automatically, and is 
derived from the pulley B, on the spindle of which 
is a spiral gear E. This drives the spiral gear F, 
the spindle of which is at right angles with the 
wheel spindle, and carries at its farther end three 
bevel cheals G—one driver and two driven; with 
clutches, which are thrown into operation by the 
traverse movement of the slide. A striking-rod H 
above the wheel head has two adjustable stops a, a 
clamped upon it, each with a fine adjustment by 
means of a screw with a knurled head. These are 
set to strike the stop on the wheel head at any pre- 
determined position. 

When the head, in the course of its traverse, 
strikes the stops, either to right or left, the lever 
J is thrown over, and puts one clutch out of engage- 
ment with its bevel wheel, and the other in, and so 
reverses the direction of rotation of the traverse 
screw. The slipping of the pointed pin K up or 
down in relation to L (Fig. 68) in a boss on the 
end of the cross-slide locks the lever and clutch 
until thrown out at the next traverse. 

A small pulley M (Fig. 68) on the counter drives 
a centrifugal pump N for wet grinding, the supply 
pipe coming over the top of the machine O (Fig. 67), 
and terminating in a nozzle and stop-cock in front 
of the wheel. Waste water is taken by the trays 
P, P at the ends of the bed, to be pumped up 
again. 

This is a massive machine, capable of operating 
on work 2500 millimetres in length, 600 milli- 
metres wide, and 400 millimetres in depth. The 








| B, actuating the wheel 6 on a short cross-shaft c 




















is used for driving the wheel, and for adjusting the |G permits the tension of the belt to be maintained 
height of the cross-slide. The latter is raised and at all longitudinal positions of the wheel-head 
lowered by the bevel wheels and vertical screws , along the cross-slide. 

in the common fashion, and these are thrown into| The wheel-head is fed. crossways by the screw 
action by the worm a on the upper end of the shaft L. This is actuated by the rack-bar M, the motion 
of which is derived from the striking gear N, shifted 
(Fig. 69), which transmits motion bya bevel to the | either to right or left by the table dogs e. This im- 
crown bevel wheel of one of the vertical screws. | parts a slightly rotary movement to the spindle f, 
The screw on the opposite side of the machine is onthe inner end of which there is a small mitre 
simultaneously —— in the usual way by a_ wheel (notseen), turning its fellow mitre on a shaft 

> 


horizontal shaft d, and bevel wheels. The worm | at right angles, which imparts a rocking motion to 


| a 


gear is thrown into and out of action by a clutch the slotted plate g, whence a connecting-rod gives 
lever E on the shaft c. 


‘the up-and-down feed to the rack-bar M. This is 
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Fig .68. 
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wheel is 350 millimetres in diameter, by 125 milli- | 
metres in thickness. 

Figs. 69 and 70 illustrate a horizontal wheel-face 
grinder by Messrs. Mayer and Schmidt, of Offen- 
bach-on-the Main, which is convertible into a plan- 
ing machine by the substituxion of a tool-holder for 
the wheel-head. The machine is built after the 
planing machine model, with some slight differences 
rendered necessary by the belting of the horizontal 
emery wheel. 

The table is screw-driven through the bevel- 
wheels A, which are of the single helical form, a 
type of wheel, by the way, which is used exten- 
sively on Continental machine-tools. Single helical 
spur-wheels are especially common on lathes and 
milling machines. The pulley B at the side of the 
machine is for the emery-wheel drive. It drives a 
pair of bevels C, inclosed in one of the uprights of 
the machine, and through these the vertical shaft 
D is actuated. This shaft fulfils two functions. It | 





the belt. 
vertical motion of the cross-rail, through the 
brackets K, K, which stand out from behind thelatter, | 


height. pu 
uprights, whic 
back to receive them. 


The emery wheel is driven from the shaft D at! communicated to the screw L by a ratchet-wheel in 


/all heights of the wheel by the cone pulleys F, | front of the wheel h, that is actuated by it, and 
Fig. 69, which have their bearings in a swivelling | which in turn drives the pinion j on the end of the 
bracket G. The speed of the vertical shaft D, | feed-screw L. All the wheels and raeks are machine 
which is slowed down at the worm gear a b, for | cut. 
actuating the cross-slide, has to be increased at 
these pulleys for driving the emery wheel, thus: 
A pulley H, splined to the shaft D, drives to the 
smaller cone of the pulley F, whence the large cone 
of the latter pulley is belted to the small pulley J, 
on the emery wheel spindle. 


The wheel-head is pivoted, to permit of chamfer- 
ing edges and grinding bevels. The head is divided 
into degrees to permit of grinding at any vertical 
angles. These movements, with the use of either 
cylinders, or edge wheels, extend the scope of the 
The cross-rail is) machine to cover all classes of work that can be 
ierced through to a distance equal to the length put on a surfacer. And by the substitution of a 
tween the uprights, to permit of the e of | planer head in place of the emery wheel, work can 
The pulleys F and H freon’ vaya the | be roughed out with one and finished with the 

other, or work of each kind can be done entirely. 

The capacity of this machine covers work 15 





so that the driving is unaffected by differences in| millimetres in length, 700 millimetres in breadth, 
lleys are enclosed in one of the and 800 millimetres in height. The emery-wheel 
is enlarged and hollowed at the | cylinders used are 300 millimetres in diameter, and 
The pivoting of the bracket | 


The 
120 millimetres in thickness. The bed-slides are 
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protected from dust by the long projections at the | head, which is carried on across-rail. One of these 
ends of the table, and these also serve as water| machines is shown in side and front elevations 


trays if wet grinding is performed. _ |in Figs. 72 and 73, subjoined. The method of 
Fig. 71 illustrates a very neat surfacing machine | driving the table is suited to the varying diameters 
of quite another class, by J. E. Reinecker, of Chem- | of circular work, being effected by reverse cones A 
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nitz-Gablenz, the firm being represented in England , and B, on two countershafts, one above and one 
by Pfeil and Co., of Clerkenwell. This might be| behind the machine. The belt-shifter is operated 
termed a boring and turning-mill type, so closely | by a rack, seen in the photograph. 

does its design resemble this. It was originally! The table is driven from the lower cone B 
designed for grinding the faces of piston rings, but | through the stepped cones C and D, giving three 
is, of course, adaptable to a much wider range of|rates of speed, in addition to the varying rate 





work. Here the table rotates under the wheel! obtained by the reverse cones. The table is 


driven from the horizontal shaft, which is operated 
by D, through bevel wheels outlined at E, 
and spur gears F, G (Fig. 72). The horizontal 
driving shaft is prolonged through the base to 
rej the stepped cone H, whence a belt drives 
to J, and shaft K above the cross-stretcher, for 
working the traverse feed of the emery-wheel, 
thus: A pair of bevel wheels L transmits motion 
from the shaft K to the vertical shaft M and bevel 
wheels N, which drive the worm O on a horizontal 
spindle and worm-wheel P in cage directions, 
for reversing the motion of the traverse feed- 
shaft Q andthe wheel-head R. Reversal is effected 
by the feed-rod S. A dog on the wheel-head strikes 
the adjustable dogs a, a, and actuates b, b, and 
these move the reversing lever c. Hand adjust- 
ment of the slide R is effected by the wheel T. 

The wheel is driven from the stepped pulleys U 
on the upper overhead shaft, driving to pulleys V 
at the rear of the machine. A belt on the long 
drum W, on the same shaft as the latter, drives 
the wheel pulley X, travelling along the drum with 
the wheel-head. The tension of the belt is adjusted 
by a screw d (Fig. 72), by which the bearings of 
the long drum are drawn along brackets bolted to- 
the back of the housings. The cross-rail is raised 
and lowered by the hand-wheel, bevel gears, and 
vertical screws, in the manner common to planing 
machines. Fine adjustment of the wheel is effected 
by turning the screw Y in two pivots. The wheel 
bearings being hinged at Z, permit of sufficient 
down-feed being given without alteration of the 
height of the cross-rail. 

The diameter of the face-plate of this machine 
is 900 millimetres, and the maximum height of 
work that can be got under the wheel is 450 milli- 
metres, 

The open-side grinding machine promises to be 
as popular as the open-side planing and milling 
machines. So convenient is this arrangement that 
a good many milling machines of the planer type 
have one housing removable to convert them into 
open-side machines, capable of taking work too 
wide to go within the uprights. The grinding 
machines, with one upright only, are now made 
in considerable numbers. One of these, with a 
capacity of 450 millimetres in length, 150 milli- 
metres in breadth, and 200 millimetres in height, 
is illustrated in Figs. 74 and 75, page 300. 

The base—L shaped in plan—carries the wheel- 
head and the table-slides. The wheel is belted 
from a pulley on an overhead shaft, driving to B at 
the rear of the machine, whence the pulley C 
drives to D on the wheel spindle. The spindle 
bearings are raised and lowered by the hand-wheel 
EK, actuating a pair of bevel gears and screw. The 
table is traversed under the wheel by the opera- 
tion of a pair of stepped cones (one of which is 
shown at G, while the other is on the overhead, 
shaft), and is automatically reversed by table-dogs 
striking the lever H. A point to observe is the 

rotection afforded to the slides by the extensions 

,H, J, J of the tables. H, H protect the slides 
of the bed, and J, J receive waste water, when such 
is used for grinding. The cross-feed of this table 
isby hand. A tightening arrangement is fitted to 
the short; belt from C to D. This machine is by 
Mayer and Schmidt. 

Tightening arrangements and spindle bearings 
call‘for some further remark, with reference only to 
the class of machines under notice. The difficulty 
due to a short belt drive and of a fixed pulley 
driving to a wheel, the position of which is varied 
for different heights, is got over by rods having 
capacity for adjustment in length. This is done by 
having one end of the rod pivoted around the 
driving spindle bearing, which slides along an 
oblong box, as seen in Fig. 74. 

Fig. 76, page 300, is a plan view, with part sec- 
tions of the spindle head of an open-side machine by 
the Diamond Machine Company, of Providence, 
Rhode Island, U.S.A. This view illustrates the 
tightening arrangement and the spindle. A is the 
upright, on which the emery-wheel head slides over 
two vees, and a flat ; B is the head casting, C the 
emery wheel spindle, and D the driving spindle. The 
journal bearings of D always remain fixed at one 

eight ; those of C are raised and lowered to suit 
work of different heights by a hand-wheel actuating 
the screw E. This is accomplished in this machine 
by the connecting-rods F F,G G. The first encircle 
the arm of the emery-wheel spindle, the second en- 
circle the bearings of the driving spindle. The slots 
seen at a, a permit of sufficient movement over the 
bolts b, b to maintain the requisite tightness of the 
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belt on the pulleys H, J at all vertical positions of the 
spindle. The bearings of the driving spindle slide, 
and are clamped in oblong bearings K, K, and the 
arms F, F are pinched by means of grub screws 
c, c entering a groove round the arm of the spindle. 

The spindle affords a good study in the working 
out of a difficult problem—namely, affording ade- 
quate support to a wheel with a lot of overhang. 
The casing L is cast in one with the head B, and 
extends from the belt pulley to the wheel, being 
thus self-contained and rigid. It is bushed at each 
end M, M to receive the bronze bearings N, N 
for the spindle. In this particular machine the 
front bearing is 1 in. in diameter by 6} in. long, 
and the back bearing is 2 in. in diameter by 8 in. 
long, a proportion of length to diameter of four to 
one. Nuts O, O are threaded on the smaller end 
of the taper, to take up wear of the bearings. These 
and the spindle are protected from ingress of dust 
and grit by shouldering the fixed washer of the flange 
P over the nut at that end, and similarly shouldering 
the pulley J, at Q of the opposite end. The Wood- 
ruff keys to the three pulleys may be noticed. 

The machine from which this is taken is of the edge 
wheel class, and the head is to one side of the table, 
the base being T-shaped in plan. The bed which 
receives the table encloses mechanism by which the 
work is traversed automatically in both directions 
under the wheel—-that is, both longitudinally and 
crosswise. A clutch operated by a lever in front 
throws the automatic feed in or out. This can be 
done while the wheel is running, and the table be 
ran to the end to change the work. Adjustable 
stops limit the length of the table wave. The 
table runs on one vee and one flat slide. 

A high-class spindle fitting used on some of the 
Mayer and Schmidt surfacers is shown in Fig. 77, 
page 300. The wheel overhangs the head a long way, 
and has its bearings carried in a long bracket A that 
slides upon the upright. The driving pulley, not 
shown, is outside one bearing B to the right, and the 
wheel is outside the other, C. The wear on the 
bearings is taken up by split bushes of bronze a, 
fitting in taper seatings in the boxes, and drawn 
over the journal necks as they wear by the nuts b. 
An oil reservoir is formed at c, and the lubricant is 
carried round by the ring d. Dust is prevented from 
entering by forming internal flanges on the ends of 
the boxes, protected further at one end by the 
collar e, and at the other by the fixed flange of the 
wheel. The face of the wheel flange bears against 
a collar on the spindle, leaving a space between 
that and the end of the bronze bushing. One nut 
secures the flanged body of the wheel endwise, and 
another the loose washer. The safety hood, which 
is corrugated in face view, is the commenest type 
used on German grinders. 

For surface grinding of the rougher kinds, the 
elaborate provisions for taking up wear that are 
embodied in the high-class precision machines are 
not essential. Plain divided bearings of good 
length are deemed sufficient. In the majority of 
bearings used on emery grinders, ring - oiling 
arrangements are fitted, one example being shown 
in Fig. 78, page 300, and another in Fig. 79, in the 
former of which the ring is of coiled wire, dipping 
deeply into a reservoir of oil. It gives more surface 
than a solid ring to carry the oil, and runs also 
lighter. The bottom of the reservoir slopes away.to 
a tapped hole closed with a screw, whence the dirty 
oil can be drawn off. Ingress of dust is prevented 
by the inward flanging of the box, and the bell- 
mouthed caps just inside the flanges prevent the oil 
from being thrown outside the bearing. 

Fig. 79 is another kind of bearing in which the 
bottom is a reservoir, but in which the oil is con- 
tinually smeared against the under surface of the 
a by means of a wooden roller, which naturally 
seeps on the surface of the oil. This roller device is 
commonly applied to the slides of planing machines. 
The wear of these bearings is taken up by simple 
divided caps and brasses. 

Babbitt is used in some cases for the bearing 
material, as in Fig. 80. Wear is taken up endwise 
by lock-nuts. The double coning, steep, and long, 
is obviously borrowed from some lathe spindles, and 
is intended to obviate the risk of the taper jam- 
ming and seizing, which is rendered impossible by 
having the steep taper shown. 
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In the first ten months of last year the exports of Brazil 
represented a value of 15,363,224/., while the value of the 
exports in the same period was 31,495, 628/, 
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The American Invaders, By F. A. McKenztg. London : 
Grant Richards. 1902. [Price 2s. 6d. net.] 

THE literature on the ‘‘ American Invasion ”—as 
it is called—has not all been of a kind calculated to 
produce beneficial results. Much of it, indeed, has 
been calculated to do harm rather than good, as it 
has been founded on fiction rather than on fact ; 
and writers, especially in the halfpenny ‘‘ dailies,” 
have, in their ignorance, overlooked really serious 
matters, and exaggerated the purely trivial in order 
to create a sensation. This is much to be regretted, 
as accurate information on the American trades and 
American methods is much to be desired. We are 
therefore all the more ready to welcome a book in 
which a sincere attempt has been made to provide 
accurate information, obtained as much as possible 
at first hand. The author has aimed at stating the 
facts without exaggerating or minimising American 
industrial triumphs, and although he seems at times 
to be not quite successful in holding the balance 
evenly, his offences in this respect are so slight in 
comparison with the merits of the book otherwise 
that they may readily be excused by the reader. 

The scheme adopted by the author is one of con- 
siderable merit. Instead of giving a general dis- 
cussion of the American invasion, and illustrating 
his arguments by occasional references to different 
American trades, he has inquired into the working 
conditions in many different trades, and devotes a 
separate chapter to each branch of industry. Thus 
in succession we pass in review the ‘‘ Fight for the 
Atlantic,” the American boot trade, the iron and 
steel industry, the electrical industry, the tobacco 
trade, the coal trade, the printing trade, engineer- 
ing, and so on. One man cannot hope to be an 
expert in so many different departments of indus- 
try, and the author has not posed as such. He 
has, however, gained his information at first hand 
from those intimately connected with each trade, 
and in many instances, instead of giving his own 
opinion, he quotes at length from these persons. 

The opening chapter is devoted to the ‘‘ Expan- 
sion of America,” and treats briefly of the rapid 
rate of increase of population in America, and of 
the enormous increase of American activity in the 
world’s markets in recent years. ‘‘ Men have some- 
times spoken,” says the author, ‘‘as though the 
dramatic coup of a Morgan when he took our 
Atlantic supremacy from us; of a Schwab, who 
outbids our steelmakers ; of Philadelphian bridge- 
builders, who capture the orders for our biggest 
viaducts, comprise this invasion. They form but a 
very small part of it. Such items are merely the 
sensational incidents in a vast campaign. The real 
invasion goes on unceasingly, and with little noise 
or fuss, in five hundred industries at once. From 
shaving-soap to electric motors, and from tools to 
telephones, the American is clearing the field.” 

In this chapter, more than any of the others, we 
notice a failure by the author to preserve that free- 
dom from exaggeration which he has aimed at. 
The cause probably is that he is not dealing here so 
much with particular facts as with general state- 
ments. But while showing the extraordinary ex- 
pansion of America, he is not blind to weaknesses 
which may give rise in future to great trouble in 
that new country. _To our mind, the greatest 
danger America has to face is the prospect of a 
financial collapse due to unwise extensions of the 
system of trusts and combines, and Mr. McKenzie 
appears to have similar fears, for he says: ‘‘ The 
present boom may be followed quicker than many 
expect by a time of real industrial ferment and of 
financial strain. The artificial inflation of securities 
which has marked the way of American finance 
recently is bound to cause some trouble.” But 
these checks and set-backs can only, in the opinion 
of the author, be temporary, and America is bound 
to advance. 

In one respect the author in this chapter, and 
again in some of the later chapters, does less than 
justice to the English manufacturer. It is true 
that America owes much of her success to the inge- 
nuity of her engineers in devising time-saving 
machinery, and that England gets many of her 
machine-tools from America; but the fact should 
also be mentioned that many English firms are now 
making these machines, and that the English make 
is found to last longer than the American. Again, 
in the chapter on the American boot trade, we find 
less than adequate mention of the extent to which 
the English trade has already met the American 








competition. American shapes and sizes have been 
freely adopted by many manufacturers, and the 
English-made American boot is much superior to its 
rival, as the latter is not always water-tight, and 
has in parts ‘‘ composition” where the English 
make is of leather throughout. But these facts, 
while important enough in discussing the present 
position of the rivals, do not affect the great truth 
that it is American methods, and not English, which 
now form the model for all to copy. 

The chapter on the shipping combine is one of 
much interest. The preliminaries which led up to 
the grand coup are described, and it is quite evident 
that the American promoters have profited by the 
unsatisfactory state of our shipping laws. At 
present it is a little difficult to forecast the future 
of this new combine, as much depends upon 
whether the United States Government will pass a 
Subsidy Bill at an early date, such as that pro- 
posed in last session, and whether the benefits of 
such a Bill, if passed, will be strictly confined to 
American-built ships, or extended to companies in 
which only a certain proportion of the tonnage is 
American. We agree with the author that the 
most regrettable a of this combine is not the 
sale of the ships, but the sale of the men who have 
conducted the businesses hitherto, men like Mr. 
Ismay and Mr. Ellerman, who have done so much 
for British shipping, and are now tied to the heels 
of a Yankee trust. They are not to be blamed; 
but if the British Government took the same in- 
terest in the shipping of the nation as the German 
Emperor has shown in German shipping in con- 
nection with this same matter, we should not find 
ourselves to-day in so unsatisfactory a position. 

The chapter on iron and steel deserves close 
attention. We do not suppose that, even if Eng- 
land had from the start kept on a level with 
America in the matter of up-to-date appliances and 
progressive methods, she could have kept so far in 
advance of America in the iron and steel trade as 
she was twenty years ago. In these twenty years 
the natural resources of America have been enor- 
mously developed, and she could not but be a 
manufacturing country of the first rank. At the 
same time, it is certainly disappointing to find that 
while the American production of iron has steadily 
risen, ours has, since 1899, not only relatively, but 
absolutely, declined. The only satisfactory feature 
of the matter is that some of our largest and most 
active manufacturers have been moved to introduce 
reforms in our methods and processes, and that in 
consequence new works have been, and are being, 
erected in place of the old ones which had fallen 
out of date. ‘‘Our English ironmasters now 
know,” says Mr. McKenzie, ‘‘ that, may be soon, 
may be not till a little later, they will have to fight 
for their very existence. It only needs a dull time 
in America, or a continuance of the present expan- 
sion, for England and Europe to be flooded with 
American iron and steel.” 

Interesting information is given in this chapter 
of the method adopted by the huge Steel Trust to 
discover the cost’ of production, and how to reduce 
it. We believe that many of our manufacturers 
would do well to study this question, as, in our 
opinion, from what we have been able to learn in 
various quarters, too little attention is given to it. 
Here we may profit once more by copying the 
Americans. In a huge organisation with an enor- 
mous capital, it might be thought that an extra cent 
or two on the cost of production would not matter 
much; but that is not how the directors of the 
Steel Trust have looked upon the question. They 
have paid close attention to the most minute de- 
tails, ‘‘knowing well that it is on the apparently 
trivial things that the great profits depend.” 

‘The Iron Age states, as a result of its own in- 
vestigation, that in one department the attainable 
cost, based on an average efficiency of a number of 
the better - managed works, represents a possible 
saving of 600,000/. a year for all companies manu- 
facturing the same product. Much of this saving 
has since been effected.” 

So much has been said of late regarding the back- 
wardness of this country in electrical matters and 
the causes thereof, that we need not dwell long 
upon the chapters devoted to this subject. We are 
exceedingly glad that the author recognises the 
true cause of this backwardness—the crippling of 
the industry by unwise legislation, and the culpable 
support by Parliament of obstructive tactics on the 

rt of corporations and local authorities. The 

ong list which the author gives of contracts in this 
country carried out by American firms is certainly 
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disheartening, and if anything could make it more 
annoying, surely that may be found in the fact that 
the very bodies which have throttled the industry 
in the past and have allowed the Americans to come 
in, are now demanding American makes in the 
specifications for their contracts. Could anything 
be more unfair to the British manufacturer, who has 
had to fight hard to gain his present position, and 
now finds himself ineligible to compete? Take 
only this one instance from the list the author 
gives. The Brighton Corporation, in its tramway 
contract specitication, issued on January 31 last, 
stipulated: “ The trucks are to be of the Peckham 
standard cantilever.” Commenting on this and 
other instances which he gives, the author says: 
“The authorities who prepared these would pro- 
bably grumble about the backwardness of the 
British manufacturer, though they give him no 
chance.” 

Nothing need be said about the American schemes 
for London underground railways, as these are now 
well-known to readers of this journal. Anyone, 
however, who does not know of them will find a 
short chapter devoted to ‘‘ London Transit,” which 
contains much useful information. 

We are not directly concerned here with the 
Tobacco War, and therefore we do not propose to 
do more than mention the fact that the author 
gives two chapters to this subject. It must not 
be imagined, however, that these would only in- 
terest readers connected with the tobacco trade ; 
for the author’s discussion of this aspect of the 
American invasion affords an excellent insight into 
American business methods, which must interest 
everyone. To us these methods do not always 
appear to be commercially honest ; they are cer- 
tainly cruel and pitiless when it comes to a fierce 
fight for monopoly. But no one can deny the skill 
and ingenuity of the minds directing the attack. 

We can only notice briefly the remaining chap- 
ters. The few pages devoted to the coal trade are 
only sufficient to outline the direction in which our 
trade is being attacked. We have not as yet been 
reduced to import American coal, but our export 
trade to France and Germany has been seriously 
disturbed by America. If the English coal is 
superior in quality, the difference is not sufficient 
to enable English dealers to demand a much better 
price, and the Americans have been able by cheap 
freights to put coal on foreign markets at a low 
price. The author quotes the words of Herr 
Schulze, a well-known Berlin buyer, to a correspon- 
dent of a New York trade journal: ‘‘I intend to 
get rid of all the British ot Ihave in my docks, 
and trade solely in American coal. German manu- 
facturers, dealers, and large consumers whom I 
have been supplying with Welsh coal, are eager for 
American hard coal.” Our traders should find food 
for reflection in the author’s statement that, in 
order to bring freights still lower, the Americans 
are maturing a scheme for the creation of a fleet 
of very large coal steamers of 10,000 tons each, 
and to use them for capturing the European trade. 
’ A chapter entitled ‘‘ Merely Domestic” shows 
the extent to which American products have found 
their way into British homes. , Engineers, how- 
ever, will be more interested in the chapter follow- 
ing, entitled ‘‘ Railways and Locomotives,” in 
which a comparison is made of the methods. fol- 
lowed on, and the results obtained by, the English 
and American railway systems. We cordially agree 
that there is much room for reform on our British 
railways ; the tendency of our companies seems to 
be to try to make agreements with one another 
that all shall remain as they are, rather than to 
carry on an active and real competition in the field 
of progress. Of late there has been a slight stir- 
ring up of some of the Boards of Directors, and 
attempts are being made in some quarters to adopt 
the American system of working in the depart- 
ment of freight traffic. We cannot deal here with 
the much-discussed question of the relative merits 
of British and American locomotives, and must 
be content merely to state that the author repro- 
duces the results of comparative tests which have 
been made, and the opinions of experts on the 
subject, 

The Westinghouse Works at Trafford Park are 
considered by the author of so great importance as 
to merit a special chapter for their description. It 
— wholly of an account of the works written 

y Mr. D. N. Dunlop, of the Westinghouse Com- 
cel Two chapters deal with ‘‘ Books and Pub- 
ishing” and ‘‘ The Printing World,” each of them 
showing a very extensive and serious American in- 





vasion. Personally we do not believe that Ameri- 
can literature would be a serious rival to British 
literature if it were not for the ‘cuteness of the 
Yankee publisher, who knows better than any 
other person the uses of advertisement. If our 
publishers were as up-to-date as their rivals, there 
would be little to fear in this form of competition. 
At the same time, we confess to a feeling of satis- 
faction that there are still in this country many 
people who have too great a love for literature on 
its own account, to consent to have their taste 
and opinions formed for them by the Yankee 
publisher. It is, perhaps, a little curious to find 
a chapter devoted to ‘‘ sport,” but as international 
sports may play an important part in leading to a 
proper understanding between the two peoples, 
it cannot be considered out of place in a book of this 
kind. The author, however, has rather over- 
estimated the American superiority in one depart- 
ment at least. He forgets that although the 
Americans have kept the Cup in the yachting con- 
tests, this has not been entirely due to Americans. 
Experts will tell him that in the last contest, to go 
no further back, there was little to choose between 
the boats, but that the handling of the American 
ship was the more skilful, and went far to win the 
races. Now the skipper was not an American, but 
a Clyde yachtsman. ’ 

A chapter showing the extent of American trade 
in colonial markets, and especially in Canada, one 
on ‘*The Secret of American Success,” and one 
entitled ‘‘Can We Meet America?’ complete the 
volume. In answer to his own question, the 
author deprecates the building of trade barriers, 
as industrially we cannot do without America, 
while America might find sufficiency within her 
own borders. The only way appearing to him 
by which we may hold our own, is to show 
ourselves as good men as the Americans, ‘‘as 
good in business energy, in education, in work- 
ing capacity, and in inventive skill.” With this 
view we agree, although it may appear sooner 
or later that the competition is too unequal 
so long as America keeps out British produce by 
high tariffs, while we admit American produce free. 
This, however, is a question for the future, and 
meanwhile we have to congratulate the author on 
having performed successfully a useful task, involv- 
ing considerable trouble and laborious investigation. 
Readers may, like ourselves, differ on some points 
from the personal views of the author, but all will 


‘find instruction in the information he has gathered 


together. 
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THE UNIVERSITY OF KYOTO. 


WE have on more than one occasion referred to 
the excellent and very complete arrangements of 
the Imperial University of Tokio, Japan, and 
pointed out that Japanese students have advantages 
which are not much, if any, behind those of the 
most advanced countries in Europe. The University 
now consists of the Colleges of Law, Medicine, 
Engineering, Literature, Science, and Agriculture, 
each of which are very fully equipped with the 
latest appliances, and with very complete staffs. 
The university is supplemented by a considerable 
number of special schools; and the training which 
these institutions have afforded to the students who 








have passed through them accounts, in great bees 
for the rapid progress which Japan has made in 
Western arts and sciences. 

Now that the University of Tokio is fairly well 
organised, the Japanese are considering the advis- 
ability of founding other universities, and several 
localities have been suggested for them; but, of 
course, developments will be slow, not only on 
account of the expense involved, but also because 
of the scarcity of suitable professors. Five 
years ago, however, a beginning _ was . made 
in Kyoto, and already the Kyoto. Imperial 
University is an institution of considerable im- 
portance and fairly complete in its organisation. 
The University includes colleges of law, medicine, 
science, and engineering. The University of Tokio 
has separate colleges for pure science and. engi- 
neering ; but in that of Kyoto these departments 
are combined in one college, although, no doubt, 
as the University develops, they will be. accommo- 
dated in separate, although. closely associated, 
buildings. Already the College of Science and 
Engineering has a considerable staff, there being 
two chairs of mathematics, three of physics, five 
of chemistry, four of civil engineering, four of 
mechanical engineering, three of electrical engi- 
neering, two of mining, two of metallurgy, and 
one of the strength of materials, in addition 
to a fair number of lecturers and. assistants. 
Among the professors are several men who have 
distinguished themselves by their investigations or 
practical work in engineering, although probably 
the only one known by name to our readers is Mr. 
Tanabe Sakuro, the Professor of Civil Engineering, 
a graduate of the Imperial College of Engineering, 
and who was chief engineer for the canal between 
Kyoto and Otsu, and also for the railways in the 
Hokkaido, the works connected with which. were 
described and illustrated in our pages. . The course 
of instruction extends over three years, and as the 
students must have the leaving certificates of a 
secondary school before they are admitted, the 
standard of work is pretty high, and the detailed 
curricula published in the calendar shows that it 
covers a wide field. 

The weakest part of engineering education in 
Japan at present is in the practical training of the 
students. When the Imperial College of Engi- 
neering was founded, it was in the Department of 
Public Works, and the students spent half of their 
course of six years in practical work in the various 
establishments under the Public Works Depart- 
ment, while the other half was spent in theoretical 
study in college. They had thus a fair introduction 
to theory and practice, and almost without exception 
became excellent engineers, and they are now at 
the head of most of the engineering and indus- 
trial enterprises being carried out in Japan. . Since 
the Engineering College became part of the Uni- 
versity, however, the facilities for the students 
obtaining experience in practical work have not 
been so good, as they have had, as in this country, 
to depend on whatever opportunities were within 
their reach, and thus, when they leave the Uni- 
versity, their practical training may not have been 
sufficient to make them useful in works. A man 
with a university degree and little practical experi- 
ence js a dangerous kind of man, as he is apt to 
imaginé’ that he knows a great deal more than he 
actually does. The University of Kyoto has laid 
down instructions for the students undertaking 
practical work or making excursions, but we would 
suggest that this side of their work requires more 
attention. If a year or two of work in an engineer- 
ing establishment or on some engineering under- 
taking were insisted upon before the students 
obtained their degrees, it would do a great deal to 
keep back all except those who were likely to be 
useful engineers. It must be admitted, however, 
that the methods of examination for graduation 
seem very complete, for the students are not only 
examined orally and in writing, both in theory and 
practice, but are also required to write a thesis 
which must be of a high standard. 

The total number of students in the University 
at the end of last session was 464, and of these 213 
were in the College of Science and Engineering, 
so we may be certain that, before long, the Univer- 
sity of Kyoto will be an important factor in -the 
industrial development of Japan. 








InpIAN MIDLAND Raitway.—The expenditure of capital 
to the close of last year by the Indian Midland Railway 
Company was 8,237,375l. The length of line in operation 
in December, 1901, was 11124 miles, 


ee RANDSTAD ELA AY AI 
















































Coe ee ee ee 


Semone 


ghetto pion sen eens 


a al hie) SAS Rapin) Se Bsns iat as 


Ae Nt 


mare 





300 


ENGINEERING. 


[Sepr. 5, 1902. 








GRINDING MACHINERY. 









































(For Description, see Page 295.) 
























































STRUCTURE OF 
IGNEOUS ROCKS. 


CRYSTALLINE 


By Tuomas Anprews, F.R.S., M. Inst. C.E., 
F.C.S., Chemical and Metallurgical Laboratory, 
Wortley, near Sheffield. 

Tue author has been for some time past making 

a careful study of the micro-crystalline structure 


of igneous rocks in connection with a research on | 


which he is at present a In view, however, 
of the: present considerable interest in volcanic 
agency, consequent on the fearful volcanic eruptions 
and catastrophies in the Islands of Martinique and 


St. Vincent, the author thought it might, perhaps, | covered by an ocean of lava 40 kilometres deep ; | 
be of interest to reproduce some typical samples of the assumption implying that the specific gravity | 


the crystalline structure of igneous and volcanic 
rocks. 

In a consideration of the subject of the primary 
formation of igneous rocks, it is needful to go far 
into the vast past and to strive to grasp the con- 
ception of the prime root and foundation of matter: 











the atom, the electron, the ion, and the vortex 
molecule. The gaseous form of matter afterwards 
demands our attention. 

Then let us extend our thoughts to a considera- 
tion of Laplace’s beautiful hypothesis of the con- 
densation of nebulous matter in space, and after- 
wards to Lord Kelvin’s theory of the earliest 
consolidation of the world on which we dwell. 

The latter theory may, perhaps, be briefly thus 
described :— 

The author believes Lord Kelvin has surmised 
that there was a period in the evolution of the 
earth when he assumed that a solid nucleus was 





| of the liquid lava was about 2.50. 

It was also presumed ‘*that solid lava would sink 
in liquid lava,” and that minerals after crystallizing 
out from the lava would sink. 

The lava ocean would therefore gradually silt up, 
‘fand the surface would not freeze until the 40 





kilometres of the crust (excepting the future ocean 
basins) became composed of solid crystals set in an 
interstitial mother-liquor.” Lord Kelvin con- 
sidered that ‘‘ Continents arise from the drifting 
and unequal distribution of the crystals falling 
like a snow shower through the lava; the ocean 
basins arising from the contraction of the mother- 
liquor in cooling.” The primary origin of the so- 
called igneous rocks is probably therefore due to 
causes answering to this description. 

Dr. H. C. Sorby, F.R.S., nearly 40 years ago, 
carefully investigated the structure of meteorites, 
and also of igneous rocks, and obtained very inter- 
esting results. 

Dr. Sorby has remarked that ‘‘ The formation of 
crystals from a state of igneous fusion is in every 
respect analogous to what takes place when crystals 
are formed in water. It is simply the deposition 
of crystals from solution in a liquid that becomes 
solid at a high temperature, or the crystallization 
of ‘that liquid itself, in the same manner as when 
crystals are deposited from solution in water, or 
that water itself freezes.” (Sorby on ‘‘ Microscop!- 
cal Structure of Crystals,” Geological Jowrnal, vol. 
xiv, p. 465.) 

The phenomena subsequent to solidification and 
the varied after upheavals and transformations, 4s 
also the more gradual physical changes leading to 
the present condition of the earth, are not, however, 
within the limited scope of the present short paper. 


Description or Matn Groups or IGNEous 
KS. 

The igneous rocks may conveniently and briefly 
be classed as follows :— : 

Volcanic.—Lava, trachyte, scorie, &c., which 
are associated with recent accumulations. 

Trappean.—Trap-tuff, amygdaloid, greenstone, 
basalt, &c. These are chiefly connected with ter- 
tiary and secondary geologic strata. . 

Granitic.—Granite, syenite, porphyry, &c., which 


| are mostly found associated with transition and 


primary geological strata. 
It is needless in the present brief paper to go 
more fully into detail. ; 
The primary lines of crystallising force during 
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the solidification or freezing of large masses of fluid| The varying constituents of igneous rocks appear | mass structure appears to be a heterogeneous 
or semi-fluid matter_appear. to. proceed from local | to have consolidated somewhat-in the order-of-their | formation, consisting of an intimate mixture of the 








areas or nuclei. — ao ’ respective freezing points. . different mineral constituents. 
On cutting thin sections from solidified igneous hose portions of the mass having the highest! CrystaLLine Structure oF Rocks or IenEous 
rocks the general structure may be microscopically | freezing point have apparently first become solid. ORIGIN. 


The illustrations subjoined afford an indication 


observed by the use of suitable optical appliances, The microscope reveals the beautiful internal struc- | 








Fig. 1.—Vesuvius Lava. Eruption, 1879, ~ As seen in section by Fig. 2.—Vesuvius Lava. Eruption, 1879. As seen in section by Fie. 8.—Pumice Stone, Lipari, as seen in section by trans- 
transmitted light. As seen under a magnification of 50 dia- transmitted light. As seen under a magnification of 50 dia- mitted light. As seen under a magnification of 50 dia- 
meters. Actual magnification of engraving, 40 diameters. meters. Actual magnification of engraving, 40 diameters. meters. Actual magnification of engraving, 40 diameters. 








Fic. 4.—Trachyte, seen in section by transmitted light. Fie. 5.—Mica-Schist with Garnet Crystal, as seen in section Fie. 6.—Basalt, as seen in section by transmitted light. As 
‘* pigs 0 senguicniion of 50° diameters. fy soe! by transmitted light. Asseen under a magnification of 50 dia- seen under a magnification of 125 diameters. pote magni- 
magnification of engraving, 40 diameters. meters. Actual magnification of engraving, 40 diameters. fication of ‘engraving, 100 diameters. 





Fic. 8.—Granite, as seen in section by transmitted light. As Fig. 9.—Irish Granite, as seen in section by transmitted light. ; 
seen under a magnification of 50 diameters, Actual magni- As seen under a magnification of 50 diameters. Actual.mag- 
nification of engraving, 40 diameters. 





Fic. 7.—Basalt, as seen in section by. transmitted light. As 
seen under a magnification of 50 diameters, Actual magnifi- i n 7 
cation of engraving, 40 diameters, fication of engraving, 40 diameters, 


and the general arrangement of the mass formation | ture of the igneous rocks as seen in section, and|of the internal micro-crystalline structure of a 
may be studied, and a knowledge acquired of the| the annexed typical illustrations are given. few typical rocks of igneous origin, as seen in 
manner in which the entities, or various con-| It will be noticed, as Dr. Sorby and others have | section by transmitted light at the magnifications 
stituents, are disseminated through the mass. A | pointed out, that the crystalline structure of granite, stated below. 

microscopical examination affords further informa- Casall, and other igneous rocks, is of a complex 

tion as to some of the probable conditions, such as | nature, and it will be seen that the constituent VoLcanic Rocks. 2 
temperature, stress, &c., existing at the time of | minerals have not formed on coolingahomogeneous| Fic. 1.—Lava from Vesuvius, eruption 1879, as 
the solidification of the mass. | structureless glassy mass. On the contrary, the! seen at a magnification of 50 diameters. 
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Fic. 2:—Lava from Vesuvius, eruption, 1879, as 
seen at a magnification of 50 diameters. 

Fic. 3.—Pumice from Lipari, as seen at a magni- 
fication of 50 diameters. 

Fic. 4.—Trachyte, as seen at a magnification of 
50 diameters. 

Fic. 5.—Mica-schist with garnet crystal, as seen 
at a magnification of 50 diameters. 


TRAPPEAN Rocks. 
Fic. 6.—Basalt rock (Giant’s Causeway), as seen 
at a magnification of 125 diameters. 
Fic. 7.—Basalt (Rhine), as seen at a magnifi- 
cation of 50 diameters. 


Granitic Rocks. , 


Fic. 8.—Granite (Peterhead), as seen at a magni- 
fication of 50 diameters. 

Fic. 9.—Granite (Irish), as seen at a magnifica- 
tion of 50 diameters. 

The object of this brief paper is rather to contri- 
bute a: few graphic illustrations of some typical 
igneous rocks than to enter into any detailed de- 
scription of their general history, composition, and 
formation.. The subject is at the present time one 
of very deep and important interest. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
(By our New York CorRESPONDENT.) 
(Concluded from page 289.) 
Reparrinc A Broken CYLINDER. 
A paper entitled ‘‘ Repairing a Broken Cylinder” 
was presented by H. M. Lane. 


A horizontal blowing engine, having a steel cylinder 
60 in. by 100 in., had the cylinder head and part of the 
flange knocked out by water. In order to repair this 
damage, a casting was made to take the place of a part of 
the broken flange, and a brass patch was put on to hold 
the broken parts in position. Tocarry the cylinder head 
a strap was secured to the body of the cylinder back of 
the ports, and long bolts run through to take the strain. 
Two years later a break of similar character, but much 
more serious, occurred, and it seemed necessary to get a 
new cylinder; as this would take three months, it was 
decided to repair the broken casting if possible... The 
parts were put in place and a clay patch was laid on.. A 
rough plaster cast was then taken of the outside of the 
vatch and broken parts, and when this had set, the clay 
was removed, the cast replaced on the cylinder, and 
plaster-of-paris poured in to give a pattern for a casting 
such as was needed. By inserting a piece of tin,’ the 
pattern was made in two parts. Brass castings were made, 
the broken pieces attached to them, and the whole put 
in place and caulked toa joint with the cylinder body. 
As in the first repair, straps were secured to the cylinder 
body, and long studs carried out to hold the head in posi- 
tion and relieve the strain on the broken part. 


Tue Fryrne SHEAR. 


An important paper was ‘‘ The Flying Shear,” 
by V: E. Edwards. This was designed to cut 
ingots’ of any size up to 9 square inches cross-sec- 
tion while in motion ; and it must complete the 
entire operation and be back in place within one 
second, so that the progress of the billet through the 
mill is continuous, 


The first one constructed consisted of a simple hy- 
draulic shear, trunnioned at the base to permit the knives 
to travel with the moving billet during the instant of cut- 
ting. A _ Shear is opera by hydraulic pressure, 
the pressure being intensified by steam pressure. The 
cutting takes place while the shear moves forward, and 
the cutting stroke is about 20in., six of which are re- 

uired to sever thé metal, and the remainder to bring the 
shear up.to the speed of the billet and to stop it again. 
The. upper. knife swi on a pivot. When the shear 
moves 4s fast or faster t the billet, the knife remains 
in position, ready for cutting; but as soon as the motion 
of the. shear becomes slower than that of the billet, the 
latter pushes the knife out of the way and the billet clears 
itself. _Other interesting examples were mentioned, one 
of which. was a shear cutting regularly 14-in. billets at 
the rate of 2000 tons in 24 hours, : 


A shear was described which euts cotton ties fin. 
wide by ;$, in. thick, travelling 25 ft. per second. 
In this case the finished tie was. wrapped about 
a conical cylinder, so that various Pan could be 
obtained by shifting the cutting knife along the 
cylinder. A drawing of this is given in Figs. 34, 
35, and 36 (page 303). 

Other shears were illustrated by photographs, but 
sectional elevations of two are shown in Figs. 37 to 
41 (page 303), the last-named being a section of the 
original machine described at the commencement of 
the paper. 


Workine SHeet Merat. 
An admirable paper followed—‘' Cold Werking 


} and is then 






































TABLE I.—Sranparp DIAMETERS FoR SMALL Macuine Screws. (See Page 303.) 
PRESENT DIAMETER AND THREADS PER INCH OF SMALL MACHINE SCREWS. SuGGEsTED DIAMETERS AND THREADS PER 
The difference between consecutive sizes is .01316. Inco OF SMALL MACHINE Screws, 
| Standard Diameter in | Diameter in | Diameterin | Standard 
Screw Gauge | Number of : ~ Fraction ima. ‘im: umber of a 
N eer | Threads per Threads also Furnished. | parts ofan | Partsofan | Parts of an | Threads per Pitch 
| Inch. Inch. Inch. Inch. Inch. 
~ ae ss ‘F ae es at aS a -050 72 013889 
= ni tes al eae, Sg a .060 64 015625 
1 “A 56, 60, 64, 72.. vo na vs -07100 -070 60 -016667 
1} ve 56 on ys sa ts -07758 -080 56 -017857 
2 56 48, 64... “a “a at -08416 -090 52 -019231 
3 - 10, 44, 48, 56.. - as -09732 -100 48 -020883 
4 36 30, 32, 40, 42, 44, 48 4 .11048 .110 44 .022727 
5 a 80, 32, 36, 40, 44, 48 . 12364 125 40 -025000 
6 32 80, 36, 38, 40, 44, 48 net - 13680 135 40 -025000 
7 os 24, 28, 30, 32, 36, 40 i - 14996 -150 36 -027778 
8 32 24, 30, 36,40,44 .. ws 4 165 82 031250 
9 is 24, 28, 30,82... if al . 
10 24 20, 29; 28, 30, 32,36... vr ‘18044 -180 82 -031250 
11 i 22, 24, 28, 30.. a oe 43 20260 -200 30 033333 
12 24 20, 22, 26, 28, 30, 32, 34, 36 ye .21576 220 | 
13 ‘3 20, 22, 24, 32.. af xs 4 -22892 28 085714 
14 20 16, 18, 22, 24, 26 4 - 24208 * * 
15 @ 18, 20, 22, 24. 25524 _ mL 
16 18 16, 20, 22, 24, 26 4 -26840 | 
17 ae 16, 18,20... 1% . 28156 28125 22 | 045455 
18 18 16, 20, 22, 24, 26 FI 0472 
19 fs 16, 18, 20, 22, 24 w : 
20 i6 18, 20, 22, 24°. H 32104 $125 20 |  -050000 
22 16 18 oa es 4 37736 .34375 20 -050000 
24 16 14, 18, 20, 22, 24 87368 875 18 -055556 
26 16 14 ae eS -40625 18 -055556 
28 14 16 } 42632 .4875 16 -062500 
80 14 16 z 45264 -46875 16. -062590 
3 oe ss -500 14 -071429 














Sheet Metal in Dies,” by J..W. Riggs, and from it 
liberal extracts must be made : 


Fig. 42 (page 304) shows a typical die, as used in single- 
acting presses for forming can ends and similar articles. 
The right side shows the die closed, while the left side 
shows the relation of parts when open. The hardened 
steel ring m and the steel edge k of the punch 7 cut out the 
dise or Saag As the press continues to descend, the 
ring n clamps the annular part against the face of the 
punch k, and produces a considerable tension in the metal 
as it is drawn over the central portion/. As the die 
opens the ring” ‘‘strips” the finished piece up from J. 
Ring n is actuated by a spring through pins g, and has 
adjustment by means of a nut on the lower end of the 
stud bolt ¢t. Both rubber and steel springs are in use, 
but either should be amply long. The die (collectively) 
consists of the die and the punch. When dies are re- 

uired for cutting only, thedie may be made as shown in 

igs. 43 and 44. ' 

n making tin cans, dies have been used similar to 
Fig. 42, by leaving off the stem h from the punch and 
recessing the body 7 of several into a large plate, and instead 
of the small plate p, a large one is used with many dies 
set into it. In this manner gang-dies are made tocut the 
alternate large discs shown in Fig. 45, and the sheet is 
then turned over from 
large discs cut and formed into can ends. The die rings 
m (Fig. 43) interfered with cutting all the large discs at 
one stroke. The remaining sheet is then laid aside, to 
be afterwards put into another gang-die, which cuts and 
forms the remaining disks into can caps, shown in 
Fig. 46, and button Me shown in Fig. 47. The die 
for each group of three small discs, and corresponding 
to m (Fig. 43), is made in one piece, which allows of 
cutting and forming the fifty-two pieces at one stroke 
of the press. Although this gang-die formed two distinct 
articles, it did not mix them together, as the can-caps 
came out on top of the die and slid back in the inclined 
press ; while the button blanks formed on the peculiar 
punch shown in Fig. 47, and went through the die. It 
will be observed that this sheet of tin is not standard 
size, but is 1lin. by 22in., which was a very difficult 
size to get fifteen years ago. 

The depth which may be drawn at one operation is 
commonly expressed as equal to half the diameter for 
small cups and one-third or one-fourth for larger vessels. 
Fig. 49 shows a tin cup formed at once in a die with the 
exception shown in Fig. 48. The radial edge of the cup 
was required, and less than a square corner for the 
cutting edge of the punch was desirable. This concave 
face of the punch k, together with a hardened and nicely- 
polished ring n, gave excellent results. ; 

Where a depth greater than can be drawn in one 
operation is required, or a small boss is wanted near the 
centre of a sheet, it becomes necessary to resort to two 
or more operations, forming a larger and shallower piece 
first and then reducing to the desired form. In Fig. 52 
is shown a piece formed of tinplate in a die shown in Fig. 
55. The outer punch 6 descendsand cuts out the blank, and 
during its “dwell” clampsthe disc against the ring g, 
while the inner punch descends just far enough to give 
the gg shape. This piece (Fig. 52) is then put into 
a die (Fig. 56), where the outer punch 7 clamps the taper- 
ing portion against the die, and the inner punch descends 
just far enough to produce the piece shown in Fig. 53. 

his piece is next put through a single-acting die, which 
cuts the holes o and p, and rounds the base somewhat 
more. The piece is now put into a lathe which carries 
a pair of rotary cutters on the back, and a curling roll 
on the front end of the cross-slide, After this lathe 
has trimmed and curled the edge, the plane goes into 
a bath of hot palm-oil to have its coat of tin re-shined, 
ready. to have other pieces attaehed and form 


= to left, and the remaining | t 





the oil-well of a tubular lantern, 


The trimming cutters and the curling roll: are used 
in a variety of ways, either together or separately. Three 
of these rolls are often put into a body and form a chuck, 
to be used in a machine similar to a drill-press, to curl the 
edge of pails and round vessels. If the dies shown in 
Figs. 55 and 56 had been made open bottom, and the 
inner punches had been adjusted lower, the piece pro- 
duced would have been a cylindrical cup. 

In drawing and, reducing bright steel, I have found it 
possible to draw to 9 in. in diameter, anneal and reduce 
to 6 in. in diameter at one operation; but this is rather 
too much ; from 8 in. to 6 in. is much better. When the 
side of a cup is to be used as a seamless band without 
flange, either inside or out, the tool shown in Fig. 57 will 
be of service in a lathe. 

It is often necessary to turn a flange around a hole, but 
this is found a very different problem from turning an 
outer edge. In turning out a flange }-in. high around a 
2-in. hole in IXX tin so many pieces were spoiled by 
cracking at the edge that we made new dies and drew the 
stock in, before cutting the hole. These holes were 
punched 1% in. when turning them out to form a }-in. 
edge around a 2-in. hole. Another case of this kind was 
done by hand tools, instead of in a press, and proved en- 
tirely successful, In Fig. 58 R represents a section of a 
steel bicycle wheel rim through the hole for the valve 

ube. The $-in valve tube required a 44-in. finished hole. 
The rim was first drilled to one-third of the finished size. 
The hand punch, made to the finished size of the hole 
with the pilot n, oy in. larger than the drilled size, was 
driven through with six or eight blows of a hand hammer, 
while the ‘“‘hold on,” weighing some 3 Ib., was held up 
with a light spring. Block o, with 4-in. hole p, was held 
in a bench vice. The material was No. 46 gauge, and re 
duced to about half this thickness without cracking 
The rims were stiffer through this re-enforced hole than 
elsewhere. 

Some work with straight sides and sharp angles may be 
cut out in dies such as shown in Fig. 59, which consists of 
four hardened steel pieces attached to a cast-iron base. 
I have not found this to materially reduce the cost of the 
dies, but the straight sides of both punch and die may be 
ground true after hardening, and in this way improve the 
work. The pawl and ratchet may be used in various 
forms for spacing holes or notches. - Figs. 60 and 61, show 
the construction of a horn die used to punch holes in the 
side of a cylinder. In this case a notch in the edge of the 
work engaged the pin e; the operator turned to the left 
until the pawl dropped into a notch and then held to the 
right while punching a hole. Ratchets are used for 
notching armature stampings where the ratchet is some- 
what smaller in diameter than the work, and lies hori- 
zontally. , 

Work on the side of a cylinder is commonly done in 4 
horn press, where a horn similar to c (Fig. 60) is attached 
directly to the back of the press. ay : ' 

The particular construction to adopt in making a die 
will often depend on shop conditions and tools available. 
The die shown in Figs. 43 and 44 contains the hardened 
ring m, and a soft tool steel ring. These rings should be 
made weldless, and the ring may be either welded or brazed 
to the machine steel punch body, while m should be ground 
on the extreme inside and outside and on the bottom. The 
ring should be tool steel, and may be welded by an 
expert smith ; but if the smith is doubtful, it had better 
be forged without welding. When it is important to 
maintain a standard diameter of work, a hardened ring, 
or, in case of lettering or ornaments, a disc is used. In 
single-acting press-dies it is the die-centre rather than 
the interior of the punch which determines the diameter 
of the work. It is well to have the interior of the punch 
a close fit in work, such as can-ends, where the edge 1s 
all drawn in; but in cases where a radial edge is left, 
such as shown in Fig. 49, the punch oe Fy wens ama 
tively loose: In double-seting press-dies the inher pune 
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determin 


es the size and often the shape also of the work, |for Machine Screw-Thread Sizes,” by C. C. Tyler. 


while the die may not fit the work all the way, but only | The author stated : 


at the upper corner. 


The diameters of the threaded portion of small machine 


The author closed with an estimate of the amount Bins tae ie : : 
c : : : resent d ted by arbit 
of work possible, which he declared varied with nansiieeh. Ta i anne oro tambon paipesaing nh 


conditions. 


This last remark brought forth a) able than those of the many wire and sheet-metal gauges, 


specially imaginative discussion, in which each | in that the larger numbers represent the larger screws. 


Fig 34. 
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numbers had been simply multiples thereof, the actual 
ameter of any number would have been easy to deter- 
mine; but screw gauge No. 1 has a diameter of .071 in., 
and the zero of the gauge is .05784 in. Without the table 
the diameter of any gauge number can be found by. multi- 
plying the number of .01316 in., and adding .05784 in. 
he pitches, or number of threads per inch, of small 
machine screws are apparently standardised only for the 
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ContcaL Rotary SHEAR USED ror Cuttinc Hot Cotton Tiss. 
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speaker endeavoured to tell a story of product 
: produc 
greater than his predecessor ; the last speaker, of | 
course, won. 
Stanparp Screw THREADS. 
The final paper was entitled “ Proposed Standard | 


The catalogue of the Brown and Sharpe Manufacturing 
Company contains a ‘Table of Decimal Equivalents of 
Screw A e for Machine and Wood Screws,” and it is 
there stated that ‘‘the difference between consecutive 
sizes is .01316 in.;” a difference not easily calibrated by the 
ordinary measuring instruments. If the diameter of screw 
gauge Noi 1 had been established as,64336 in. and the other 








Taste II.—Pitch Determinations by the Formula, 


p = 0.23 ~/d + 0.625 - 0.175. 
p = pitch, d = diameter. | 











Diameter in | Pitch Equivalent Suggested Stan- 
Decimal Parts Obtained by | Threads per dard Number 

ofInch. | Formula. Inch, |Threads per Inch 
050 -013968 71.6 72 

-060 -015348 65.15 64 

.070 -016728 59.8 60 

-080 -018108 65.22 56 

-090 -019488 61.31 52 

100 -020822 48,02 48 

110 -022179 45.08 44 

+125 | -024080 41.53 40 

135 -025514 89.19 40 

-150 -027469 36.4 36 

165 | 029424 33.95 82 

180 | -031356 31.89 82 

-200 | -033909 29.46 30 

.220 | _.086439 27.44 28 

-250 -040142 24.91 24 
-28125 043960 22.75 22 

8125 | 047686 20.97 20 
-84375 051366 19.46 20 

875 bet 18.18 18 
40625 | 058565 17.07 18 

4375 -062061 16.11 16 
-46875 j -065557 15.25 16 

-500 -068938 14.5 14 











sizes having even numbers ; but the manufacturers carry 
in stock screws and taps having a number of different 
pitches for each size. 

The form of thread at present used by the screw and tap 
manufacturers is not easily determined, and may well be 
considered an unknown quantity, and cl: as a mongrel. 
An examination of many screws of the same and different 
sizes, made by the same and different manufacturers, has 
resulted in finding the top and bottom of the threads to 
be sharp, rounded, or fiat, and the angle of the threads 
very uncertain, although alleged to be 60 deg. 

Any new standard for screws or bolts of any size must 
have primarily a practical form of thread to meet the 
indorsement of progressive mechanical engineers. The 
writer therefore suggests for the basic reference standards 
of machine screws; the Selier’s or Franklin Institute form 
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of thread, which has an angle of 60 deg. and a truncation 
or flat on the top and bottom equal to one-eighth of the 
pitch of thread. 


The author suggested this for basic reference 
standards only. In Table I. (page 302) he gives 
standard diameters for small machine screws. 

In Table II. (page 303) he gives the exact pitches 
derived from the formula of Geo. M. Bond. 
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Screws of any size fit better in the angle of the thread 
in tapped holes if there is clearance at the top and bottom 
of the threads. Bolts and nuts when made with threads 
in exact accordance with the United States standard 
thread do not have this clearance, yet by a slight modifi- 
cation of this form of thread clearance can be obtained 
and still preserve the desirable feature of the practical 
interchangeability of thread sizes. A change in the 
amount of truncation or flat at the bottom of the thread 
of screws and at the top of the thread of taps would be 


—? 








given size the diameter of the screws and taps should 
remain the same when measured in the angle of the 
thread. For screws, the form of thread suggested has an 
angle of 60 deg., a flat at the top of the thread one-eighth 
of pitch, and a flat at the bottom of the thread one- 
sixteenth of pitch. For taps, the form of the thread sug- 
gested has an angle of 60 deg., a flat at the top of the 
thread one-sixteenth of pitch, and a flat at the bottom of 
the thread one-eighth of pitch. 














the only modification of the United States standard thread 
recessary to obtain the desired clearance ; but for any 


To insure the interchangeability of machine screws 


Fig. 51. 
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and taps, a tical system of gauging should be pro- 
vided, and ultimate standards of reference are desirable, 
icularly in cases of disputed thread sizes. The modi- 
cations of the forms of thread for screws and taps to 








give clearance, each ‘being based on the United St 

standard thread, makes it seem desirable to seorae 
three sets of standard reference thread gauges for each 
gauge diameter: one basic, one for screws, and one for 


ta 

Phe writer would suggest as the foundation of the 
7 ee a set of basic standard reference +t gauges ; 
these gauges to be made-df unhardened tool-steel, to 
represent exactly, in every detail, the United States 
form of thread, the diameter at the top of thread, the 
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diameter at the bottom of thread, and the correct pitch ; 
each basic standard gauge to have plainly marked thereon 
the diameter, number of threads per inch and M. S. 
standard basic (machine screw standard), as shown in 
i” 62 (page 305), which also gives the thread formula. 
hese gauges are to be-made of unhardened tool steel, 
to represent exactly, in every detail, the modified United 
States form of thread (having an angle of 60 deg., a flat at 
the top of thread one-eighth of pitch and a flat at the 
bottom of thread one-sixteenth of pitch), the diameter at 
the top of thread, the diameter at the bottom of thread, 
and the correct pitch. ‘Each standard for screw gauge 18 
to have plainly marked thereon the diameter, number of 
threads per inch, and M. S. standard screw, as shown 1n 
Fig. 63, which also gives the thread formula. The 
standard for screw gauges should be exact duplicates of 
the basic standards in external diameters, in pitch, and 
in diameter measured in the angle of the thread, and 
vary from them only in the reduced diameter at the 
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bottom of the thread, due to the increased depth of the 
thread by one-sixteenth of pitch. 

These gauges are to be made of unhardened tool steel 
to represent exactly, in every detail, the modified United 
States form of thread (having an angle of 60 deg., a flat 
at the top of thread one-sixteenth of pitch, and a flat at 
the bottom of the thread one-eighth of pitch), the diameter 
at the top of the thread, the diameter at the bottom of the 
thread, and the correct pitch. Each standard for tap gauges 
is to have plainly marked thereon the diameter, number of 
threads per inch, and M. S. standard tap, as shown in 
Fig. 64, which also gives the thread formula. The standard 
for tap-gauges should be exact duplicates of the basic stan- 
dards in diameter at the bottom of the thread, in spe 
and in diameter measured in the angle of the thread, an 
vary from them only in the increased external diameter 
at the top of the thread, due to the increased height of 
the thread by one-sixteenth of the a Standard refer- 
ence thread gauges are given in Table IIT. : ; 


TasLe III.—Standard Reference Thread Gauges. 























| 
Standard Gauges) Basic Standard Reference | Standard Gauges 
for Taps. Gauges. for Screws. 
. Dia- . . 
Dia- | meter Dia- |Threads| Diameter | Diameter Di ret 
rd at Root | Top of per |at Root ofjat Root. of Top of 
bi ee Inch. |. Thread. | Thread. 

Thread. |r read. pani Thread. 
05151 | .03196 | .050 72 -03196 -050 -03045 
06170 | .03971 | .060 64 -03971 -080 -03801 
.07180 | .04835 | .070 60 -04835 -070 -04655 
08194 | .05681 | .080 56 -05681 -080 .05487 
09208 | .06502 | .090 52 -06502 -090 -06294 
10226 | .07294 | .100 48 .07294 -100 .07068 
11246 | .08048 | .110 44 -08048 .110 .07802 
12771 | .09253 | .125 40 -09253 125 -08982 
13771 | .10253 | .135 40 - 10253 -135 -19982 
.15302 | .11393 | .150 36 -11393 -150 -11091 
16838 | .12441 | .165 2 .12441 -165 -12103 
.18338 | .13941 | .180 32 -13941 -180 - 13603 
,20361 | .15670 | .200 30 . 15670 -200 -15309 
.22387 | .17361 | .220 28 -17361 -220 - 16974 
25452 | .19588 | -250 24 -195838 -250 - 19136 
28623 | .22226 | -28125 22 .22226 - 28125 -21733 
31791 | .24755 | .3125 20 -24755 .3125 -24214 
34921 | .27885 | .84375 20 . 27885 34375 .27344 
88102 | .30284 | .3375 18 .80284 375 - 29682 
.41232 | .33414 | .40625 18 .33414 -40625 -82812 
44427 | .35682 | .375 16 -35632 4375 .84955 
.47557 | .88762 | .46875 16 - 38762 -46875 -38085 
50774 | .40722 | .5000 14 .40722 -500 39948 

| | 




















TABLE [V.—Limits of Variation in Diameters of Machine 
Screws and Taps when Measured in Angle of Thread. 
Formula, limit = pitch x 0.05. 








Taps. Sizes. Screws. Sum of Limits. 
+ .0007 -050 — .6007 14 
+ .0008 -060 — .0008 -0016 
+ .0008 .070 — .0008 -0016 
+ .0009 -080 — .0009 -0018 
+ .0010 -090 — .0010 -0020 
+ .0011 -100 — .0011 -0022 
-|. 0012 -110 — .0012 -0024 
+ .0013 125 — .0013 -0026 
+ .0013 135 — .0013 -0026 
+ .0014 150 — .0014 -0028 
+ .0016 .165 —- .0016 -0032 
4- .0016 -180 — .0016 0032 
+ .0017 -200 — .0017 -0034 
+ .0018 - 220 — .0018 0036 
+ .0021 -250 — .0021 -0042 
+ .0023 28125 — .0023 -0046 
+ .0025 -3125 — .0025 -0050 
+ .0025 .84375 — .0025 -0050 
+ .0028 875 — 0028 0056 
+ .0028 40625 — .0028 0056 
+ .0031 4375 — .0031 -0062 
+ .0031 46875 —- .0031 -0062 
+ .0036 -500 — .0036 -0072 

















TasLe V.—Limits of Variation in External Thread Dia- 
meters of Machine Screws and Taps. 
Formula = Pitch x 0.1. 











Taps. Sizes. | Screws. Sum of Limits. 
+ .0014 .050 | —.0014 .0028 
+ .0016 .060 -— .0016 .0032 
+ .0016 .070 — .0016 .0032 
+ .0018 .089 — .0018 .0036 
+ .0020 090 — .0020 0040 
+ .0022 -100 — .0n22 0044 
+ .0024 .110 — .0024 0148 
+ .0026 125 — .0026 -0052 
+ .0026 135 — .0026 0052 
+ .0028 .150 — .0N28 .0056 
+ .0032 .165 — 0032 .0064 
+ .0032 -180 — .0032 -0064 
+ .0034 -200 — .0034 -0068 
+ .0036 .220 — .0036 .0072 
+ .0042 250 — .0042 .0U84 
+ .0046 28125 — .0046 .0092 
+ .0050 3125 -- .0050 .0100 
+ .0050 . 34375 — .0050 0100 
+ .0056 .375 — .0056 0112 
+ .0056 40625 — .0056 0112 
+ .0062 4875 — .0062 0124 
+ .0062 46875 — .0062 0124 
+ .0072 .500 — .0072 0144 














smaller; and that taps should never be smaller than the 


h = insure the satisfactory fit of a screw in a tapped 48 ; 
th, ©, 1t seems obvious that screws should never be larger |: 
an the working gauges, though they may be a trifle | {500 





working gauges, Neg sins may be somewhat larger. 

he variations from the working gauge sizes, therefore, 
‘should be always minus for the screws, and plus for the 
taps. For screws and taps of the small diameters under 
consideration the limits may well be determined by some 
multiple of the pitch, and the writer suggests pitch x 
0.05 as a practical formula. The limits of variation in 
the diameters of machine screws and taps when measured 
in the angle of the thread as determined by the formula 
are shown in Table IV. 

For the limits of variation of the external thread dia- 
meters of screws and ee Po formula pitch x 0.1 is sug- 
gested, and the derived limit sizes by this formula are 
shown in Table V. 

Screws and taps often have threads which have an incor- 
rect pitch or lead, and therefore do not fit properly. These 
errors are probably due to the warping of dies and taps 
during the tempering se Slight changes in lead are 
not very serious, but if limits be established there need be 
no dispute later by interested parties. The limits sug- 
gested are 0.002 in. plus or minus, for either screws or 
taps, for 1 in. of length. 
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Form of Thread. 
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p-pitchy- ni ler Ff threads per tnah 
Formula, @-deptr-p x 6494 
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BASIC STANDARD REFERENCE THREAD GAUGES. 
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STANDARD REFERENCE THREAD GAUGES FOR SCREWS. 
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Fig. 64 


bP Form of Thread. 
Fb. i p 1 
é P-pilolu-y ie fF treads per inch. 


d-depthi=p x .70365 
fRt-flab top- é 
fb-Flab bottom =F 





Formula 


74S26. 


STANDARD REFERENCE THREAD GAUGES FOR T.\PS. 


By suitable jaws the error of pitch may be determined 
by ne the same instrument as for calibrating in the 
angle of thread. 


TaBLe VI.—Thread Measurements for Machine 
_Sorews and Tape. 











mn »s Yoh as ca 
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-050 013889 | .001736 -01804 01955 
-060 015625 | .0/1953 000977 -02029 02199 
-070 016667 | .002083 001042 -02165 4 
0SO 017857 | .002232 001116 -02319 02513 
019231 | . 





135 025000 | .003125 001563 03247 03518 
-150 2 001736 -03608 03909 
165 031250 | .003906 001953 -04059 04397 
180 631250 | .003906 001953 -€4059 04397 
200 0: 33 | -004167 002084 -04330 04691 
- 220 035714 | .004464 002232 04639 05026 


& 
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041667 | .005208 | . 
.28125} 22 | .045455 | .005682 























The paper gave photographs of gauges for cali- 
brating diameter, length, and thickness of various 
watch parts, and suggested similar style of instru- 
ments for comparing the threads of screws. This 
paper was considered most important, and a com- 
mittee of five was appointed to consider the re- 
commendations. 

After the luncheon in the Memorial Hall the 
Society was invited to visit the University Buildings, 
and this was the closing act of the largest and most 
successful meeting of the Society. Everything had 
been well planned and carefully thought out, so 
the usual votes of thanks to everyone and every- 
body were not at all perfunctory, but really came 
from the grateful hearts of the guests, and were 
thoroughly well déserved, 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION. 

(Continued from page 269.) 
Zinc.—Socrété DE LA VIEILLE MonrTAGNE. 
THE zinc production of the world amounted in 

1901 to 498,590 tons. Europe supplied 395,760 tons; 

of this Rhineland and the Netherlands produced 

199,285 tons ; Silesia, 106,385 tons ; Great Britain, 

29,170 tons. The United States and Canada con- 

tributed 122,830 tons. Germany takes the lead in 

the production, and the greatest zinc works of the 
world, the Vieille Montagne, was originally a Ger- 
man concern, as we shall see, though they have 
now mines and works all over Europe and in 

North Africa. The total output of the Vieille Mon- 

tagne, which has an excellent exhibit at Diisseldorf, 

came in 1900 up to 100,000 tons; the Schlesische 

Gesellschaft followed next with an output of 27,324 

tons. Upto the end of the past century the 

Société had produced 2,165,830 tons of crude zinc. 
Zinc is not really an old metal, though brass was 

known to the ancients. Schwab isolated zinc in 
1742; in 1846 the total production was probably 
below 20,000 tons. The Société de la Vieille Mon- 
tagne dates as such from 1837, having been estab- 
lished by the heirs of Dominicus Mosselmann on 
the neutral territory of Moresnet, where the mines 
of the Alte Berg (Old Mountain) had been exploited 
for centuries. The German name was translated 
into French ; but some of the chief mines and works 
are in the German Rhineland. This curious neutral 
territory of Moresnet, covering 1350 acres, four 
miles south-west of Aachen, was created in 1816, 
and, forming part of the old Duchy of Limburg, 
enjoyed for some decades a joint administration by 
the two frontier States, Belgium and Prussia. The 
saying is, that it was forgotten by the Vienna 
Congress. The seat of the administration of the 
Société is Chénée, in Belgium. The company 
ascribes its remarkable success chiefly to three 
men: Abbé Daniel Dony, who, after years of fruit- 
less experiment, accidentally hit upon a method of 
reducing the calamine (silico-carbonate of zinc) of 
the Vieille Montagne by coal ; the above - men- 
tioned Mosselmann, who succeeded Dony in 1819 ; 
and St. Paul de Singay, who took the helm in 1846, 
and is still Administrator-General. The company 
owns now thirty-two mines and works in Belgium, 
Germany, England (blende and lead mines at Nent- 
head, Carshield, Ayleburn, and Rodderhop-Fell), 
in Sweden (Ammeberg), Italy, — and Tunis, 
with a total of 11,860 employés. Yet the capital of 
the Société is only 9 million francs, while the 
amortisations sum up to over 55 millions, and the 
average dividends have figured at 23 per cent. As 
the administration considers that their prosperity is 
largely due to their benevolent institutions, we will 
first say a few words on this point. 

In 1869 the Société secured one of the 10,000- 

francs Paris Exhibition prizes for the care of their 

men. The employés all share in the profits, the 
premiums being settled, like the wages, every two 

or four weeks. The incomes averaged in 1900 

3.52 francs per day per man, the premiums repre- 

senting from 10 to 25 per cent. of the wages ; since 

1837 the wages have risen by 150 percent. The 

savings-banks pay interest at the rate of 5 per 

cent. for investments of less than 2000 francs. 

Every fifth man is proprietor of his cottage. The 

rent for the company’s dwellings is deducted from 

the wages ; both sides can claim four weeks’ notice ; 
sub-letting to strangers is not permitted; no in- 
toxicating liquor must be sold on the premises. 

This, it must be borne in mind, is an important 





clause for Belgium; the company has in some 
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cases bought up all the public-houses of the neigh- 
bourhood, and transformed them into colonies. 
There are funds for invalids, for pensions, for an 
asylum for old men, for recreation, schools, and 
churches. These remarks concern particularly the 
Belgian and German works. 

Only Rhenish mines and works are represented 
at Diisseldorf. The ores occur in a water-bearing 
layer between carboniferous limestone and slates. 
In the Moresnet, or Alten Berg section, they are 
blende (fibrous, black and white), calamine, galena, 
and pyrites. The chief mines are at Schmalgraf 
and at Fossey (which has alone supplied 150,000 


tons of calamine, in addition to the very pure | 


willemite, anhydrous zinc silicate). The whole 
section has, so far, furnished 14 million tons of 
ores, and the central dressing plant at Moresnet 
prepares 15 tons per hour. The Bensberg section 
(near Cologne) is not less important ; it covers an 
area of 32,000 acres. 
and lead ore, in the ratio 1 : 4.5, with spathic iron) 


has, at Liiderich, a length of 24 miles in the Middle | 


Devonian. The ore-preparation plant at Liiderich 
is probably the largest and best-designed in exist- 
ence. Four buildings are arranged on a terrace, 
and the ore has passed through twenty-five stories 
before it is collected in the trucks. The plant was 


erected by Mr. de Singay, in 1897, and can dispose | 


of 330 tons of ore per day of ten hours. The other 
mines of the Bensberg district are at Griinewald, 
Nicolaus, Castor, and Neu Moresnet. 

As zinc can only be reduced at a temperature 
above its evaporation point, and as it is easily 
oxidised, the blast-furnace reduction has always 
failed. The distillation takes place in muffles 
(Silesian method, Ruhberg-Wessola) or in retorts 
(Belgian, Dony). Since the introduction of 
gas furnaces, the difference between the two 
methods—the retorts require long flames—have 
vanished more and more. The roasted blende is 
heated up to 1600 deg. Cent. in retorts or muffles, 
provided with conical adapters of clay fitted with 
nozzles of sheet iron, in which the liquid zinc con- 
denses; some metal escapes as a grey partly 
oxidised dust which is known as zine grey, and 
is utilised as metallic paint, for reducing indigo, 
galvanising, &c. : 





The chief 
ee works are at Borbeck, in Rhineland, 


perfections in the zinc metallurgy. 


and in Belgium at Angleur and Valentin-Cocq. 
At Oberhausen the Société has a roasting plant 
which has yielded 556,700 tons of roasted ore 
and 235,000 tons of sulphuric acid; and, further, 
a zine rolling-mill which had of late yielded 
over 13,000 tons of rolled zinc annually—nearly 
two million tons, so far. Combined with this mill 
is a manufacture of all sorts of stamped sheet zinc 
and of roof zines, of which the company makes an 
important speciality. As soldering is both trouble- 
some and inadvisable, the zinc tiles are fitted and 
fixed into one another by being bent over, or by 
providing the diamond-shaped tiles with special 
triangular a which prevent any Te. to 
Figs. 21 to 23 explain how this is done. This is, 
however, only one style ; all sorts of corrugated 
and flat roofs are supplied, with overlapping corru- 
gations. These zinc roofs may be painted with 
graphite and vinegar, or with a special elastic varnish 
which assumes a fine slate colour. The company 
further supplies pure zinc for art castings, for brass- 
making; zinc aluminium bronze; zinc for ships’ 
hulls ; anti-scale zinc plates of rolled metal ; zing 
tacks ; plates for zincography ; disc electrodes for 
depositing gold from cyanide solutions, as applied in 
the Transvaal and elsewhere ; and, finally, zinc 
white. This latter industry has recently received a 
great impetus by the prohibition in some Govern- 


The ore seam (chiefly blende | 


The Société has introduced many | 


ment departments of France and also Belgium of all 
lead-white preparations. Zinc white is zinc oxide, 
| and is made either on the direct Wetherill plan, from 


the ores, or, as in the Vieille Montagne, by oxida- 


tion of vaporised crude zinc ; the latter product is 
purer. Mixed with zinc oxychloride, zinc oxide gives 
the so-called stone grey—a good cement for metals ; 
with silicate of soda, the stone zinc becomes as hard 
as stone. The manufacture of all these products 
is very well explained by photographs, diagrams, 
models and specimens. 


Orner Zinc Exuipits.—Sunpnuric AcIp. 


Zine and sulphide ores, models of mines, and 
rolled and galvanised zinc are shown by several firms, 
notably the Eichener Walzwerk und Verzinkerei, of 
Creuzthal, and the Vereinigte Deutsche Zinkwalz- 
werke ; fine art objects of zinc, brass, &c., by C. 
'Fecht, formerly Grillo and Fécht, of Oberhausen ; 
by Kraus, Walchenbach, and Peltzer, of Stollberg ; 
‘and Lahoye and Riisges, of Eschweiler. 

The sulphurous and sulphuric acids form im- 
portant by-products of the zinc metallurgy. We 
mention in this branch the Actien-Gesellschaft fiir 
Zinkindustrie, formerly W. Grillo, of Oberhausen, 
one of the chief firms for liquid sulphur dioxide, 
which has also achieved success in perfecting the 
catalytic sulphuric acid process, though it has been 
| outdone by the Badische Anilin und-Soda Fabrik.* 
| We may mention here the iron cases for acid car- 
| boys of A. Mauser, of Kéln-Ehrenfeld. Acids are 
usually transported in glass carboys, packed with 
straw in baskets. If a glass is broken, there is 
great danger from fire, corrosion, and further from 
the exceedingly vicious vapours which nitric acid, 


been several fatal accidents from this latter cause 
in Germany in recent years. Mauser’s transport 
| vessels are made of sheet iron, and resemble cake 
moulds; they yield to the carboy, which need 
hence not be packed with any combustible material. 


Waste Heat AMMONIA REFRIGERATORS. 

We notice the Osenbriick ice machines here, 
because the exhibit happens to be in the building of 
|the Siegener Verzinkerei A.G. In these engine 
combinations, which are the invention of August 


























Osenbriick, of Bremen, and which are made by C. 
|Senssenbrenner, of Diisseldorf-Obercassel, and by 
| the Eisenwerk, formerly Nagel and Kaemp, of Ham- 
burg, the waste heat of a steam engine is utilised for 
| evaporating the ammonia of an absorption refrige- 
rator, and a complete cycle process is worked out, 
| with considerable econemy. It is claimed the system 
_is of especial value to brewers, and has been adopted 
in a large brewery at Olmiitz, in Moravia. It will 
be seen that it is entirely different from the Behrend- 
Zimmermann-Josse system, which we illustrated in 
TRACTION AND TRANSMISSION in December last.t 
There the waste heat of the steam exhaust evapo- 
rates sulphur dioxide, which does work in a special 
cylinder. Here the steam evaporates the ammonia 
of aqueous solutions which are to produce cold. They 
must be very highly concentrated. That requires 
a new ammonia absorber, in which the exhausted 
ammonia water flows down over a system of very 
| obtuse inverted and upright cones, through whose 
| annular passages the ammonia forces its way up. 
The _— is provided with cooling coils, 
arranged on the counterflow principle. 





Copper, MANGANESE, Tin, Bronzes. 


Of other metals, apart from iron, there is little to 
be said. Lead is shown by some of the zinc firms. 








* See ENGINEERING, vol. lxxiii., page 414. 
| +See Traction AND TRANSMISSION, vol. ii., page 252. 


e.g., evolves in contact with the straw ; there have} P° 








Elmore’s Metall. A.G., of Schladern, one of the 
successful Elmore companies, employing 200 men, 
makes a fine show of seamless electrolytic copper 
tubes, up to 20 ft. in length and 63 ft. in diameter, 
for textile machinery, condensers, elbows, &c.; we 


explained the process when describing the new 
works of the English Electro-Metallurgical Com- 
pany, at Hunslet, in May last.* Manganese and 
its alloys are exhibited by the Isabellenhiitte, of 
Dillenburg. The manufacture of beautiful art 
objects of tin, bronzes, silver and gold, &c., is at 
home in the district. We only mention the pavilion 
of J. P. Kayser Sohn, of Krefeld, with its pewter 
art objects, and the Orivit A. G., formerly F. H. 
Schmitz, of K6ln-Ehrenfeld, whose “‘ orivit” is a 
silvered or gilt alloy. 
(To be continued). 








AGRICULTURAL MACHINERY IN CHINA 
AND SIBERIA. } 

THE development of railways in China and Siberia 
should open up immense markets for the sale of agri- 
cultural machinery of all kinds, and it would be well 
if manufacturers in this country made themselves 
acquainted with the possibilities. Inarecent dispatch 
from the Acting British Consul-General at Shanghai, 
the following particulars are given with regard to 
—— trade in industrial and agricultural machinery 
in China : 


There are in use in the country, made locally, wooden 
ploughs, harrows, small sickles (instead of scythes), 
threshing machines ag rice-hulling machines (wood), 
rice-separating machines (wood), corn-grinding machines 
with wooden framing and native stones, corn-grinding 
machines with iron framing and imported stones, flour- 
dressing machines with native cloth, and also with im. 
rted silk irrigation machinery (wood), and all the small 
implements, such as hoes, rakes, &c. The above machines 
are for the most part driven by manual and bullock power, 
a few, however, are driven by imported steam engines. 
There is no machinery of any great value being imported at 
the present time, with the exception of a poe | stone flour- 
mill plant supplied through a German firm from an Ips- 
wich maker, and a small number of millstones, sup. 
= by a firm of engineers and machinery importers at 

hanghai. There would be a probable market for small 

loughs (for buffalo power), light harrows, small plants 
for rice-hulling and finishing, small plants for corn grind- 
ing (stone system), dressing machines, small roller flour- 
mill plants (complete), portable pumping plants for about 
20 ft. lift, cheap horizontal engines and vertical boilers 
combined, hand implements to the Chinese patterns, and 
circular saws. The introduction of machinery into the 
country has been very little indeed during the last four 
years, with the exception of a roller flour-mill fitted with 
American machinery, costing about 10,000/. 


A Shanghai firm is constantly receiving inquiries 
for steam engines and fixed pumping machinery, while 
at the present time mine pumps, boilers of small sizes, 
corn-grinding mills, roller flour-mills, and single ploughs 
are constantly inquired for. The Acting Consul- 
General adds that when British firms quote, they 
should include in their estimates all necessary extras. 
The opening of the Trans-Siberian Railway has 
already changed the conditions of trade in Siberia. 
It has increased the wealth of the country, and has 
enabled it to consume more, thus causing an increased 
demand for —. goods, agricultural implements, 
machinery and industrial material for flour mills, oil 
manufactories, butter factories, distilleries, tanneries, 
gold, iron, and coal mines; in fact, all that is 
necessary to develop the resources of the country, 
especially in agriculture. At present Eastern Siberia 
is very much dependent on Russia for its supplies, 
but formerly, especially in the Amur basin, it offered 
a good market for foreign products. 


Trade relations were carried on with China, Japan, the 
United States of America, and Germany. Two firms, one 
German and the other American, divided the greater part 
of this international trade. The former, which ion an office 
at Odessa, installed a branch at Vladivostock in 1864. At 
the present time it has 18 branches established in Eastern 
Siberia, the chief being at Blagovestchensk, Khabarovsk, 
Nicolaievsk, and Port Arthur. Besides representing 
numerous assuranceand transport companies and shipping 
companies, both Russian and other, this firm transacts 
business affairs of all kinds, acts as bank, and stores mer- 
chandise of the most varied_description—agricultural ma- 
chinery, toilet articles, clothing, spirits, dc. It is said to 
realise enormous profits. The imported by the firm 
are sent principally from Hamburg and Odessa. The 
American firm, founded in 1870, isrun on analogous lines. 
Its head offices are at Moscow, and branches are estab- 
lished at Vladivostock, Nicolaievsk, Khabarovsk, Bla- 

vestchensk, &c. This firm has a purchasing house at 

amburg. 

It is desirable that commercial bodies formed for 
prod ye of seeking an outlet for the sale of their 
goods in Siberia should endeavour, as much as possible, 
to get into touch directly with the consumer by the 
establishment of large deposit warehouses, where goods 
could be sold both wholesale and retail. The Siberian 


* See ENGINEERING, vol, lxxili., page 633, 
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trader, indeed, is accustomed to add a large per- 


tage on the goods he sells, so that by passing mer- 
pes ise through his hands he would obtain the greater 


part of the profits. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 27. 

Tue estimated arrivals of tin (pig) for the 
month of August cid 3s at 3200 tons, which is more 
than will be requi for current consumption. Two 
steamers, the Shimosa and Radnorshire, having 1000 
tons, are due September 15. Other arrivals will in- 
crease the supply to 1500 tons. Deliveries of tin 
here show a fall ing off as compared with July. The 
market closed weak at 28.10 dols. bid. 

The copper market continues weak, owing to the fact 
that production is in excess of consumption. Sales of 
electrolytic were made at 11.40 dols. , which is the lowest 
price that has been touched for some months. Lake 
copper is offered freely at 11.75dols. Exports of copper 
for the past week were 2780 tons, making the total 
for the month up to date 7333 tons. In pig lead the 
demand is light, and prices are steady on the basis of 
4.124 dols.; the supplies of spelter continue light. 

In the iron trade the chief feature is the scarcity of 
fuel, particularly coke. Quite a number of furnaces 
are now banked up, on account of lack of supplies due 
to the inefficiency of car service. The railroads are 
doing their best, but the volume of traffic is beyond 
their handling, and the iron and steel interests are 
suffering in consequence. Thirteen of the bona Bor a 
naces are banked, and three or four more will probably 
bank this week. There is not sufficient track room 
and not sufficient locomotive power to hold the coal 
and coke traffic. The anthracite coal strike still con- 
tinues, and public opinion is reaching a fever stage, 
owing to the indifference of the operators. Strong 

ressure is being brought upon J. P. Morgan to use 
his influence to induce the operators to make proper 
concessions. 150,000 miners are practically a unit, 
and they are well supported by friendly Western 
organisations. For the past ten days, 15,000 tons of 
Southern foundry iron has been sold in Western Penn- 
sylvania, and negotiations are pending this week 
for about as much more. Itis very difficult to arrange 
for iron of any kind for this year’s delivery. Bessemer 
steel billets have advanced to 33 dols. in Western 
Pennsylvania; for later delivery, concessions from 
1 to 2 dols. are made; open-hearth steel bars com- 
mand 33 dols., and are very hard to get. Production 
is restricted in some mills on account of lack of fuel. 
Large orders for steel rails are being booked for next 
year’s delivery, and it appears tobe the policy of railway 
managers to crowd in orders as fast as they can obtain 
satisfactory deliveries. Muck bar isin very heavy de- 
mand, and prices have advanced to 36 dols., with 
37 dols. for early deliveries. Plates and structural 
mills are still overwhelmed with orders, and are book- 
ing a great deal of business for delivery, ranging from 
three to eight months ahead. The consumption of mer- 
chant steel is increasing, but new orders are scarce 
this week, owing to the fact that nearly all con- 
sumers are pretty well supplied. If there is any diffi- 
culty, it is in x Patra deliveries on orders placed 
two to four months ago. Contracts are being placed 
abroad for a great deal of pig iron and structural 
material, and it is said to-day that negotiations are 
pending, and will be closed this week, for some 30,000 
tons of steel rails, although the particulars cannot be 
obtained. 

The departure of Mr. Schwab for Europe has raised 
the question of the control of the United States Steel 
Corporation. Noimmediate attempt will be made to 
fill his place ; in fact, it is understood on pretty good 
authority, that the combination will go without the 
executive head, and the management will be confided 
to three or four departments. Mr. Schwab could not 
select a better time to be sick, as the combination 
has twelve months’ business ahead, and its affairs are 
thoroughly organised. 








Execrric Power vor Mexico.—The city of Mexico 
will shortly derive electric power to the extent of about 
pee horse-power from three waterfalls in the State of 

uebla, 





PERSONAL.—We are officially informed that Mr. Lach- 
man has ceased to be a director of the Sir Hiram Maxim 
Electrical and Engineering Company, Limited, and that 
the vacancy on the Board has been filled by the election 
of Mr. Thomas Wood, a director of the Cordova Central 
Railway, Limited, &c., as deputy chairman of the com- 


pany.—We understand that Mr. W. T. Foxlee, M. Inst. 
C.E., the designer of the ‘‘New Waterloo” for the 
mdon and 


( uth-Western Railway Company, and 
formerly Chief Engineer to the Railway Commissioners of 
New South Wales, has recently been appointed consulting 
engineer to the Underground and Rlectric Railways 
Company, of London.—Mr. Edward Lomer, of 12, St. 
Mary Axe, has taken over the agency for the United 
Kingdom of the Reinard Iron and Steel Wire Works, 


cwela, manufacturers of bright and annealed drawn 


|remain comparatively free from water. 


MISCELLANEA. 


Writtnc in the Zeknisk Ugeblad, of Christiania, Mr. 
J. G. Thaulow states that t gas has been employed 
as fuel at the Motala Steel Works, Sweden, for the past 
thirty years. a used in the puddling furnaces, 
it was later on adopted on a larger scale for the open- 
hearth steel furnaces. The peat is obtained from deposits 
on the banks of Lake Wetter, and is conveyed across 
this lake in sailing vessels, and unloaded into storesheds 
at the works. The consumption is as much as 16,000 
cubic yards of dry peat per annum, the cost being about 
3s. 1d. per cubic yard. The cost of the gas obtained is 
higher than that produced from coal, but is preferred 
owing to its freedom from sulphur and phosphorus. 


A recent issue of the Electrotechnische Zeitung gives an 
interesting description of experiments made with Pro- 
fessor Artemieff’s safety dress, in the high-tension labora- 
tory of Messrs. Siemens and Halske. his dress is con- 
structed entirely of fine but thickly-woven wire gauze. 
It completely encloses the wearer, inclusive of hands, feet, 
and head. Its total weight is 3.3 lb., its resistance from 
hand to hand 0.017 ohms, and its capacity varies from 
.0002 up to .00025 microfarads, according as the wearer is 
far away from or near toa wall. The cooling surface is 
so great that a current of 200 amperes can pass through 
the dress for some seconds from hand to hand without per- 
ceptible heating effect. Standing uninsulated on the 

und, and clad with this dress, Professor Artemieff 
on sparks from the secondary terminals of a trans- 
former, which was giving a tension of 75,000 volts, the 
period being 50 cycles per second. He next sei the 
main, and later on, the potential being raised to 150,000 
volts, he drew sparks from both terminals, and handled 
the latter. The machine supplying this transformer was 
of 170-kilowatt capacity. In concluding the experiments, 
the inventor short-circuited this generator by clutching 
hold of the terminals, the potential difference between 
the two being 1000 volts, and the current pas 200 
amperes. The circuit was broken by simply letting go of 
one electrode. Throughout these experiments Professor 
Artemieff declared he felt not the slightest sensation of 
any current through his body. 


Nickel steel is, the Railroad Gazette states, being used 
a good deal in America for locomotive castings and 
forgings. In making the alloy, the nickel cannot be 
added. in the ladle as is spiegeleisen, but must be added 
to the charge direct, either as metallic nickel or as the 
oxide which contains 77 per cent. of the metal. Nickel 
steel is extremely sensitive to changes of temperature, 
and great care must be taken to avoid sudden chilling, 
which may cause surface hardening, rendering the metal 
difficult to work. In general, nickel steels low in carbon 
are treated very similarly to high carbon steel, although 
the addition of nickel to a low carbon steel will not make 
the latter a hard steel. The cold metal will stand rough 
handling and abuse, but when hot must be treated with 
great care. The alloy is distinguished from ordinar 
carbon steel by its high elastic strength. A metal wit 
0.25 per cent. of carbon and 3 per cent. of nickel, in its 
elastic properties resembles an ordinary steel with 0.45 
per cent. of carbon, but maintains the ductility of a low 
carbon steel. Axle forgings of nickel steel made by the 
Bethlehem Steel Company have an ultimate tensile 
strength of 99,310 lb. per square inch and an elastic limit 
of 64,170 lb. per square inch, whilst samples cut from a 
ci ead castin pet an ultimate strength of 84,540 Ib. 
per square am O combined with an elastic limit of 
53,980 lb. per square inch and a fair ductility, the con- 
traction of area being 31.1 per cent. The addition of the 
nickel in the above cases raised the price of the metal 
by about 14d. per pound. By suitable heat treatment the 
elastic properties of the metal can, moreover, be greatly 
improved, the elastic limit being raised without diminish- 
ing the ductility of the metal. 


The fifteenth quarterly report on the progress of the 
Simplon ‘Tunnel has just been issued, and shows the state 
of the works on June 30 last. At that date the working 
face had been advanced to 7417 metres (8111 yards) from 
the north portal, and to 4786 metres (5234 yards) from the 
south portal. The total length of the tunnel will be 
19,729 metres (21,576 yards). The tunnel has been com- 
pletely finished for a distance of 11,921 yards. Up to 
date 134,854 cubic yards of masonry lining have n 
executed. Three drilling machines have been used 
in each of the four ym | which drilled during the 
quarter 1037 holes on the north side and 336 holes on the 
south side. The total excavation in these headings dur- 
ing the quarter was 11,702 cubic yards, for which 
37.85 tons of dynamite were needed, and 5995.2 hours of 
labour. Of this total, 2574 hours were needed for the 
drilling operations, and the remainder for loading the 
holes and for clearing away the spoil, &. Hand labour 
was employed in enlarging the headings to the full 
tunnel section, and in this way 37,494 cubic yards were 
excavated during the quarter, requiring the expenditure 
of 30.91 tons of dynamite. The average number of men 
employed during the period under review has been 3154. 
The rock temperatures met with have steadily increased 
as the work has The highest yet noted has 
been 123.3 deg. Fahr., measured at a point 8093 yards 
from the north portal. These temperatures, however, 
soon fall a few degrees as the heading is carried past the 
thermometer boreholes. On the north side the workings 
The few small 
springs struck have had temperatures ranging from 
115 deg. Fahr. to 125 deg. Fahr. The flow of water on 
the south side has notably diminished. 


In a recent issue of the Annales des Ponts et Chaussées, 
M. Mazoyer gives an interesting description of the estab- 








lishment of a petroleym tug on the summit level of the 





Nivernais Canal, which stretches between Baye and 
Port Brulé, on the watershed between the basins of the 
Loire and the Seine. This reach of the canal is 4500 
metres (14,763 ft.) long, of which 3440 metres (11,286 ft.) 
is excavated in deep rock cuttings or in tunnels. 
The waterway having a cross-section of but 12 to 13 
square metres (130 to 140 square feet) is insufficient 
to allow two boats to pass, and there is no proper 
towpath, so that animal traction cannot be used, and 
until the adoption of the Lage exguee tugboats, the barges 
had to be hauled through this section by their crews. 
Before deciding to adopt mechanical traction careful esti- 
mates were made of the probable needs of the traffic, and 
it was decided that provision should be made for two 
convoys each way — The mean eS transit 
aimed at was 0.8 miles per hour. ful experi- 
ments with a steam screw tug showed that in the narrow 
waterway such a means of propulsion led to an enormous 
waste of power, even when a distance of 100 ft. separated 
the different boats of a convoy. This loss was slightly 
reduced by still further lengthening the tow ropes, but 
not to any noteworthy degree, whilst such long ropes 
were found to give rise to navigating difficulties. In 
fact, it was found that to tow a convoy of three barges 
through the channel at the speed required a screw pro- 
— tug would have to be fitted with engines of 71 

orse-power, It was therefore decided to adopt the sub- 
merged chain system of towing, a motor of about 104 
horse-power being then sufficient for the work. Steam 
could not well be used for working the winding gear on 
the tug-boat, as the smoke would be most objectionable in 
the tunnel sections, It was further found that sufficient 
water could not be spared from the summit level of the 
canal to permit of installing a hydro-electric generating 
plant of the capacity required, so it was ultimately de- 
cided to fit the tow-boat with a Forest petroleum engine, 
provided with a belt-reversing gear, and with a two- 
speed somewhat resembling those used on motor 
cars. The boat in question has cost 30,000 francs, and 
displaces 21 tons. The motor fitted can be worked 
up to 20 horee-power. The two speeds provided cor- 
respond respectively to 1.31 and 0.65 miles per hour. 
The tow-rope used weighs 22 Ib. per fathom, the total 
cost being 13,763 francs. The whole cost of the plant 
complete, including that of the tug and that of laying the 
chain, has been 46,000 francs. The iff cha for 
loaded boats under 100 tons displacement is 5d., and for 
those of greater size 10d. mpty boats are taken 
through free. It is interesting to note that long convoys 
have been found to steer better than shorter ones consist- 
ing of fewer boats. 


The report has just been issued on the trials of self- 
pueetes lorries for military purposes held at Aldershot 
rom December 4 to 19, 1901. It may be remembered 
that, with a view to obtaining the best self-propelled 
lorry for military purposes, the Secretary of State for 
War offered three prizes—a first prize of 500/., a second 
of 250/., and a third of 100/.—for the three self-propelled 
lorries which should be adjudged, after a series of trials 
carried out by the War Office Committee on Mechanical 
Transport, to be best suited to military requirements. 
We have already dealt with these trials very fully, but. 
this report is nevertheless of great interest. The com- 
mittee say : ‘‘The trials at Aldershot have shown that these 
steam lorries are good and serviceable machines, suitable 
for present supply, and likely to be of great advantage to 
the transport service in countries where fuel and water 
in sufficient quantity are available. The committee would, 
however, desire to call attention to the great possi- 
bilities for military purposes of the internal-combustion 
lorry burning heavy oil, as shown by the small combus- 
tion of fuel and practical independence of water of the 
one which was tried. They strongly recommend that 
steps to develop such lorries be proceeded with. Com- 
pared with horse draught, these trials have shown that 
self-propelled lorries can transport five tons of stores 
at about 6 miles an hour over very considerable distances 
on hilly average English roads under winter conditions. 
The load transported by each single lorry (five tons) 
if carried in horse wagons of service pattern would over- 
load three G.S. wagons, requiring 12 draught horses 
besides riding horses, whose pace would not ordinarily 
exceed 3 miles an hour. Moreover, the marching of 197 
miles in six consecutive days over hilly would not 

have been accomplished by horses even at that s 
without the assistance of spare horses.” The committee 
recommend that they be empowered to take steps to 
obtain for trial a lorry or lorries on the followin wt 
‘“‘To carry three tons, driven by an internal-combustion 
engine burning heavy oil only ; weight as light as con- 
sistent with due adhesion; wheels large and broad and 
fitted with a means for rapidly applying numerous 
‘spuds’ for use on boggy ground. ‘Speed up to 8 miles 
an hour; large platform area. Finally, the committee 
call special attention to the demonstration afforded by 
these trials of the entire harmlessness to roads of vehicles 
considerably exceeding in weight and road-speed the 
limits allowed by the present lations on the subject, 
and also fitted with wheels to which road strips have been 
fixed, so me as these wheels are of large diameter and 
have tyres of considerable width. It has now been proved 
that the existing tions are unnecessarily restrictive, 
whilst they stand in the way of the development of a 
most important method of transport and branch of 
industry. The committee strongly recommend that 
this matter be brought to the notice of the proper 
authorities, feeling confident that the removal of these 
restrictions will tend to assimilate the commercial ard 
military types of vehicles, and is not only important, 
therefore, from a service point of view, but also will 
have a most beneficial effect on the manufacturing indus- 





tries of the country and its commercial development 
generally,” : 





308 


ENGINEERING. 





[Sert. 5, 1502. 








300 H.-P. 


COMPOUND HORIZONTAL ENGINE 


AT THE DUSSELDORF EXHIBITION. 


CONSTRUCTED BY MESSRS. SCHUCHTERMANN AND KREMER, DORTMUND. 





THE engine illustrated in Figs. 1 to 4 of our two- 
page plate, and in Figs. 5, 6, and 7, annexed, is one of 
three engines constructed by Messrs. Schiichtermann 
and Kremer, of Dortmund, for a central station in the 
Rhine provinces. It has been put down near the 
entrance of the Machinery Hall at the Diisseldorf 
Exhibition, where it drives, for lighting, a continuous- 
current dynamo built by the Deutsche Elektrizitiits- 
werke, of Aachen. The engine is of 300 effective horse- 
power, and its principal dimensions are the following : 


Diameter of high-pressure 


cylinder .. ries oe 450 m. (17.71 in.) 
Diameter of low - pressure 

cylinder i ts .700 ,, (27.55 ,, ) 
Stroke ... .900 ,, (35.43 ., ) 


Diameter of flywheel 
Width of flywheel . f 
Distance from cylinder axis 
to flywheel centre ve 
Distance from cylinder axis 
to dynamo centre... 
Distance from centre to 
centre of bearings 
Diameter of piston-rod _... 
Length of connecting-rod ... 


110 revs. per minute 
4.500 m. (14 ft. 9 in.) 
-350 ,, (13% in.) 


1.555 ,, (5 ft. 1} in.) 
2.305 ,, (7 ft. 62 in.) 
2.930 ,, (9 ft. 73 in.) 


100 *, (344 in.) 
2.250 ,, (7 ft. 49 in.) 


The steam pressure at the high-pressure cylinder 
cut-off valve is about 8 atmospheres (113 lb. per square 
inch). 

The steam inlet valves are of the Collmann type ; 
these are shown in section in Fig. 6. The valves are 
closed by the combined action of springs and an oil 
piston ; the springs drive the valve down when it is 
released by the trip-gear, the oil piston coming into 
play at the last moment, to prevent the valve from 
striking on its seat. The engine works most smoothly 
whatever be the cut-off and the speed. The steam 
distribution in the high-pressure cylinder is regulated 
by a governor on the Tolle system, fitted with springs 
(Figs. 1 and 3). The exhaust valves are worked by 
eccentrics, and their action van be regulated at will. 
Both cylinders are bolted to one foundation plate, the 
necessary means being taken at the low-pressure cy- 
linder end to prevent the heating of the crosshead 
slide-frame. he high-pressure cylinder is steam- 
jacketed. 

The shaft, on which are keyed a flywheel and the 
dynamo, is carried in two bearings (Fig. 4), adjustable 
for wear ; these and all other bearings in the engine are 
lined with white metal. The crosshead slide-shoes are 
also lined with white metal, and the guides with 
phosphor-bronze, the latter lining being adjustable for 
wear by a wedge. The cmunasting zed is lack cheated 
at the crosshead end. The pistons have a large bear- 
ing surface and are fitted with self-expanding packing- 
rings. The steam is lubricated by oil presses which 





are driven from the distribution shaft ; the lubrication 
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Patent INLET VALVE. 


of all working parts is substantially provided for in the 
he crank is surrounded by a splasher 
and a railing; the oil is carefully collected in a re- 


usual way. 


ceiver. 








THE DEUTZ GAS-MOTOR WORKS. 

As mentioned in one of our preceding issues,* the 
Deutz Gas-Motor Works, who build the ‘‘Otto” gas 
engines, have their exhibit at Diisseldorf in a pavilion 
which is contiguous to that of the Gutehoffnungshiitte 
Company, their largest gas engine being in the pavilion 
of the latter company, where it is coupled to a 1000 
horse-power blowing engine.t We illustrate this gas 
engine in Figs. 1 to 3, page 312, and in Fig. 4, page 
309, reproduced from a photograph taken at the Ex- 
hibition. The engine has four cylinders placed oppo- 
site each other, two by two, which drive the shaft to 
which is coupled the blowing engine. 


Diameter of cylinders .840 m. (33.07 in.) 
ee, ee 1.050 ,, (41.33 ,, ) 
Revolutions per minute 135 

Figs. 1 to 3 show a 500 effective horse - power 
engine ; the engine exhibited is formed of two such 
engines, coupled together on the same shaft, with the 
flywheel between them. Since each cylinder works 
on the four-cycle single-acting principle, the four to- 
gether give for each stroke a similar action to that of a 
one-cylinder steam engine. The pistons, at the part 
whichisturned towards the cranks, are fitted with white 
metal packing-rings ; the outside end of each cylinder 
at the lower part is provided with the exhaust valve, 
and at the top with the inlet valve. The latter is divided 
into two spaces by a plate, the top space being con- 
nected with the gas supply, and the lower one with 
the air supply. Dates the suction period, the gas 
flows from the top space, through ports in the partition 
plate, into the lower space, where it mixes with the air, 
the mixture then flowing into the cylinder, through a 
cone placed over the mushroom valve, and in which 
small ports are cut. The gases being thus forced 
several times through narrow vents, their mixture is 
complete. The two spring governors, with which the 
engine is fitted, act on tapered pins ; these by being 
displaced regulate the gas supply. When working 
with blast-furnace gas, the composition of which varies 
within very large limits, this method of governing has 
the advantage that the right proportions of gas and 
air are always obtainable. The engine as it stands at 
the Exhibition weighs 219 tons, including the fly- 
wheel ; this weighs 19 tons. 

The other two gas engines which can be seen at work 
at Diisseldorf are located at the further end of the 
Deutz pavilion, where they each drive a dynamo, 
coupled to the engine shaft. These are a 40 horse- 
power one - cylinder gas - driven dynamo, and a 
200 horse-power twin-cylinder gas-driven dynamo, 
which produce the electric energy required in the 
pavilion. The larger dynamo has been built by the 








* See ENGINEERING, vol. Ixxiii., page 367. 


+ Ibid., vol. lxxiii., page 709, 
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1000 HORSE-POWER BLAST-FURNACE GAS ENGINE; DUSSELDORF EXHIBITION. 
CONSTRUCTED BY THE GASMOTOREN-FABRIK DEUTZ, OF COLOGNE-DEUTZ. 








Deutsche Elektrizitaétswerke, of Aachen, formerly 
Garbe, Lahmeyer, and Co. This is an eight-pole 
continuous-current shunt-wound machine, of 165 kilo- 
watts and 220 volts. It is coupled direct to the 
engine. The smaller dynamo, built by the Electro- 
technische Fabrik Rheydt, Max Schorch and Co., is a 
100-ampere and 240-volt machine, connected to the 
40 horse-power gas engine by a Zodel-Voith coupling. 
The degree of uniformity for both engines is 1 in 70, 
and this has proved sufficient for the direct supply of 
electric energy for incandescent lighting without accu- 
mulators. A higher degree of uniformity can, however, 
be obtained—for three-phase current, for instance—up 
to 1 in 160, when required. This type of gas engine 
is generally built for powers ranging from 35 to 300 
horse-power with one cylinder, and with two cylinders 
up to 600 horse-power. The larger engines differ from 
the smaller, in that the frame supports the whole of the 
Sagres: and serves at the same time as a water casing. 

he valve action and electric ignition are effected by 
one or two lateral shafts, combined with a governor 
of similar construction to those of the 1000 horse- 
power engine. This governor regulates the propor- 
tion of gas in the mixture according to the load on 
the engine. 

These engines are supplied with producer-gas from 
& plant situated in the rear of the pavilion. This 
consists of two gas-generators, combined with two 
steam boilers, two washers, four scrubbers, two saw- 
dust cleaners, and a gasometer, the capacity of which 
is 1765 cubic feet. This is sufficient for the constant 
supply of an 800 horse-power plant. The system is 
the well-known one, by which gas is obtained under 
pressure, from coke or anthracite, by the continuous 
injection of air and steam. In this installation, how- 
ever, the air is previously heated by contact with a 
ribbed pipe, through which the gas flows, and this 
regenerator increases in a great measure the effec- 
tiveness of the installation. 

The same room contains a small gas- generating 
plant, in which the motor generates gas at each suc- 
tion stroke ; the producer, though of sufficient size 
to°supply easily 40 horse-power, takes up hardly 
more space than an ordinary room-heating stove. This 
plant comprises also a scrubber and a motor; the 








Fia. 4. 
working an air compressor. 


hot fuel is, so to speak, automatic. Owing to the higher 
outside atmospheric pressure, fresh air enters the pro- 
ducer as the motor draws out the gas produced at each 
suction stroke of its piston. The necessary moistening 
of the air is obtained by causing it to flow, previous to 
entering the producer, over a body of water heated by 
the gas. The advantage of suction plants of this type is 
that they necessitate no steam boilers and no gaso- 
meters; they are therefore well suited for small 
power users. There being no over-production of gas, 
and also no gas escape, owing to the fact that the 
pressure inside the apparatus is below atmospheric 
pressure, no danger need be feared. The operation of 
starting is a very simple one, and requires only from 
five to ten minutes’ blowing with a hand fan. 
When in full work a fresh charge of fuel is fed in at 
intervals of one hour or longer, according to the load 
on the engine. The consumption is stated to be 1 lb. 
of anthracite per horse-power hour. 

The other gas-motors shown in the pavilion are of 
20, 16, 10, 8, 4, 2, and 1 horse-power respectively. 
These are one-cylinder horizontal engines, mounted on 
a cast-iron frame, with a flywheel on the side. There 





ito a plunger pump, and one of the same power 
| coupled to an air-compressor ; the latter being used to 
| compress air into a receiver for the starting strokes of 
| high-power gas motors. 

| The Deutz Works build also a great number of 
| petroleum and spirit motors of different types and for 
| various purposes. They show three petroleum motors, 
|of 30, 16, and 8 horse-power, and an 8 horse-power 
ispirit motor. The same motor can be worked either 
with petroleum, benzine, or spirit, according to which 
|is cheapest ; but in order to obtain complete combus- 
|tion, a different pressure has to be applied in each 
‘case ; all motors are thoroughly tested with the three 
| substances previous to delivery. The working is as 
follows: During the suction stroke, when air flows 
into the eylinder through the inlet valve, a suitable 


quantity of liquid fuel is forced through a rose, and | a reversing and blockin 
, The very | by a rod placed in the 
latter in the present case is a. 12 horse-power engine | fine spray thus formed is reduced to gas inside the cy- , keyed a handwheel placed near the steering wheel, The 


| enters a space in front of the inlet valve. 


| are, besides, four vertical gas motors—two of 3 and 4 
horse-power respectively, one of 2 horse-power coupled | 





The supply of air in the|linder, both by the heat radiated from the cylinder 
producer for generating gas by contact with the red- | wall and by coming into contact with the latter ; it is 


| ignited after compression. The cylinder thus acts as 
a ad ter ae it is not necessary to heat the air 
| beforehand. The consumption of spirit containing no 
| addition of benzol is stated to be .805 Ib. per effective 
| horse-power hour. The spirit is supplied by a small 
pump, worked from the inlet lever of the motor, and 
the consumption can easily be ascertained. The igni- 
tion is electric, on the Bosch system, the patents of 
which are owned by the Deutz Works. The governor 
regulates the supply of combustible mixture to the 
motor by acting on the inlet valve ; it acts in the same 
time on the pump above referred to. The motor is 
started by benzine, a small quantity of which is 
poured in a cup over the inlet valve. The cup is 
connected with the air pipe by a small suction pipe, 
in such a way that at each suction stroke a small 
quantity of benzine is drawn in the air pipe and into 
the cylinder. During this period the spirit pump is 
disconnected by a lever ; as soon as the benzine cup is 
empty, the pump is connected up and the motor works 
with the spirit mixture. The devices for cooling vary 
according as the motor is for stationary or movable 
engines ; in the latter case the cylinder is fitted in a 
water trough provided with an eduction pipe for the 
steam and with a gauge glass. The following ap- 
plications of petroleum and spirit motors shown’ in 
the Deutz pavilion will be found of special interest : 
(a) A petroleum motor of 8 effective horse-power for 
alaunch. This is a vertical single-cylinder engine ; it 
weighs 1 ton 6 cwt., and runs at as of 360 revo- 
lutions per minute. The motor, the shaft, and the 
steering gear are carried on a foundation built of JZ 
bars bolted to the hull frames; the steersman stands 
directly in the rear of the motor. The distribution 
mechanism is of a special type, enabling the engine to 
run at a high speed. The motors were formerly ignited 
by an incandescent tube, heated by petroleum ; they 
are now generally supplied with storage batteries for 





| 


| 


electric ignition. The propeller is fitted with movable 
blades for running astern without stopping the engine. 
The blades can turn in the boss, the latter containin 
device for the blades, work 
ollow shaft, and on which is 





1h, Ee BSL Oe 


pr > 


310 


ENGINEERING. 





[SEpr. 5, 1902. 








cylinder is cooled by water from a plunger pump 
worked by the motor, and which circulates the water 
through the cylinder jacket. The lubricator is within 
sight of the steersman ; the crank is lubricated auto- 
matically, and the cylinder by a pressure pump. 

(b) An auto-benzine fire-engine. The motor is by 
the Deutz Works, and the fire-engine by Messrs. 
Grether and Co., of Friburg. The advantage of this 
type of fire-engine is, that it is always y at any 
time. The motor is a 15 horse-power engine placed 
over the rear axle, and worked by the engine driver 
from a stand in the rear of the hind wheels. The 
motor crankshaft is extended in front, and is pro- 
vided with friction couplings for working the 

ump, the arrangement being such that, while travel- 
fog! the pump mechanism is disconnected, and 
vice versa. The pump is between the front and 
the réar axles, and is easy of access from both 
sides. The seat for four firemen, the benzine tank, 
the hose and accessories, are over the front axle. 
In the case of this engine, the motor is not supplied 
with benzine by a pump, but by an atomiser. This 
consists of a receiver, in which the benzine is main- 
tainel at a constant level by a ball-cock, a second 
receiver connected with the first being provided with 
the rose and air pipe. The benzine level is wey Hs 
slightly lower than the outlet to the rose ; during the 
suction stroke a current of air passes over it, and 
draws away a portion of benzine, which gets atomised 
in its travel, and forms the explosive mixture. The 
ignition is electric. The fire engine has two travel- 
ling speeds, viz., 7 miles and 10 miles an hour. The 
pump contains three vertical barrels of brass, with 
phosphor-bronze plungers. At a speed of 50 revolu- 
tions, it delivers 162 gallons per minute, at a constant 
pressure of 85.3 lb. to 99.5 lb. per square inch. The 
pump tank has a capacity of 110 gallons. 

(c) A 12 horse-power spirit locomobile, for driving, 
threshing, and other agricultural machines. This 
weighs approximately 4 tons. 

Length, without shaft for the team .. 11 ft, 2m. 


Width ... 5S bie Ss. oe. 
Height... ae bie Ne AS 7 gs Eas 
Wheelbase sds ee i ie eae i 
Distance between wheels... et ee OSE 
Diameter of front __,, aS & 3 ., Ths 
” hind ” ee tee 3 ” 7 ” 
1 driving drum ... in 238 in. 
Speed of driving drum : ... 420 revolutions 
per minute 
Width available for belting ... GA 74 in. 


It consists of a strong steel frame that carries the 
spirit motor, the shaft of which is directly above the 
rearaxle. The action of the motor is transmitted from 
one of the flywheels to a countershaft placed over the 
front axle and fitted with two pulleys, from one of 
which the machine to be worked is driven by a belt. 
The spirit receiver is placed crosswise, above the 
motor ; it is fitted with a gauge-glass, and its — 
is sufficient for ten hours’ working. The locomobile is 
provided with an iron awning. 

The other exhibits in the Pavilion include an atmo- 
spheric engine, built by the firm in 1867; also. their 
first-four-cycle engine, built in 1878. These are but of 
retrospective interest ; they afford, however, when 
viewed in conjunction with the motors we have briefly 
described, a proof of the experience the Deutz Works 
have gained in the construction of a class of engines 
which—if we may so express it—is rapidly forcing 
itself to the front. 

The same firm show, in the Arthur Koppel 
exhibit, near the railway pavilion, an 8 horse-power, 
23.62 in. gauge, mining locomotive. This works with 
benzine or benzol, of which it carries a sufficient 
supply for one shift. The motor is connected to the 
driving axle by gearing, and when the locomotive is 
ata standstill it nee i at a reduced speed. The 
locomotive weighs 3.3 tons; the drawbar pull on the 
level, and at a travelling speed of 44 miles, is 485 lb. 
The consumption of benzol is stated to be 4 oz. per 
ton-mile. Another locomotive, of similar construction, 
but of 12 horse-power, is shown in the producer-room 
above referred to. 








THe Makouvuxet (N. Z.) Viapuct.—This interesting 
viaduct has been opened for traffic. The work is of some 
importance to Wellington, as it will connect a valuable 
part of New Zealand with Cook Strait. 





Triats or Winp-Pumpinc Eyotyes at Next YEAR’s 
Roya. AGricutturaAL SHow.—The Royal Agricultural 
Society of England offer a first prize of 50/. and a second 
of 20/. for wind engines for pumping pu in connec- 
tion with the Society’s meeting to be held at the perma- 
nent showyard in London in 1903. The trials will com- 
mence on March J, and continue until April 30; entries 
must be made before January 1. The machines must not 
exceed 4 brake horse-power, with an actual wind velocity 
of 10 miles per hour, and must be on towers so that the 
centre of the vane is 40 ft. in height from the ground level, 
while complete pumping must be included. The points to 
which special attention will be directed are—stability of 
tower and cost of foundations, regulation and self-govern- 
ing, ease of erection and maintenance, size of wind engine 

ative to power, and the price. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was done in the 
warrant market on Thursday forenoon in a quiet way, 
and prices were irregular. ‘The tone was easier, except 
for Micodieed. which rose 1d. per ton. All through the 
forenoon market quotations were firm, and Scotch dropped 
1d. and hematite iron 1d. also. The sales were between 
4000 and 5000 tons. The tone was a little easier in 
the afternoon, when the sales were again between 
4000 and 5000 tons. Cleveland gave way 2d., and 
hematite iron 14d. on the day. Cable advices from 
America repo! that the quotation for Bessemer pig 
iron was (nominally) 1 dol. “ae ton higher. he 
settlement prices were: Scotch, 57s. 6d.; Cleveland, 
53s.; and Cumberland hematite iron, 60s. 104d. per ton. 
The warrant market was firm on Friday, but the 
amount of business transacted was not large. Scotch 
advanced in price 24d. per ton, Cleveland 1}d., and 


hematite iron 3d. per ton. The sales amounted to about | q, 


5000 tons; the turnover in the afternoon was about 
4000 tons, and the tone was steady. The only change 
in prices was an advance of 4d. per ton in Cleve- 
stl Cable advices from America reported that 
the scarcity of pig iron in the West was increasing, 
and the prices were firm. It was also stated that further 
imports of iron and steel would be necessary. The settle- 
ment prices were : 57s. 734., 53s., and 61s. per ton. The 
market was very idle on Monday forenoon, only 1000 tons 
changing hands. The tone, however, was steady, and the 
only change in prices was an advance of 14d. per ton in 
the case of hematite iron. There was _ one transac- 
tion in the afternoon, and prices were unchanged, except 
for hematite iron, which rose 2d. perton. The settlement 
prices were: 57s. 74d., 53s., and 61s. 14d. per ton. There was 
very little doing in the market on Tuesday forenoon, onl 
between 2000 and 3000 tons changing hands. Scotc 
ve way 14d. per ton, and hematite iron 2d., while 

leveland rose 4d. per ton. In the afternoon about 5500 
tons changed hands, including 4000 tons three months, and 

rices showed no change from those ruling in the morn- 

ing, and the following were the settlement prices: 
57s. 6d., 53s., and 61s. 14d. per ton. The pig-iron market 
was very idle this forenoon, and the business was all con- 
fined to Cleveland iron. Only about 2000 tons changed 
hands. Cleveland was the turn harder. Only one lot 
was done in the afternoon—500 tons of Cleveland. The 
settlement prices were: 57s. 6d., 53s., and 61s. per ton. 
The following are the quotations for makers’ No. 1 iron : 
Clyde, 66s. 6d.; Calder and Gartsherrie, 67s.; Langloan 
— ag 70s. i, emgage 71s. Sy Ginssds 
oregoing ship at Glasgow ; Glengarnock (shipped at 
Ardrossan), ge 6d.; Shotts (ship at Leith), 69s. 6d.; 
Carron (shipped at Grangemouth), 69s. per ton. The main- 
tenance of the present prices and the future of the 
market still hang exclusively on America’s requirements, 
Home trade is certainly improving, but the improvement 
is due almost entirely to the demand created by the 
absence of American competition with the British export 
trade. Stocks here are not increasing, as might have 
been expected, due again to America’s drain upon our 
production. From the Continent reports are no worse 
than they were, but rey fs: on the Continent the sup- 
port to prices is due to America’s demands ; so more and 
more the iron markets of the world meanwhile hang on 
America. Even a slight improvement in any other 
direction than America might mean active times and high 
prices, but so far as the present prices are concerned, 
while standing pretty well up to their best, have not 
induced much fresh investment; perhaps the holiday 
season is to blame for that condition of things. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 42,059 tons yesterday afternoon, 
as compared with 42,277 tons yesterday week, thus show- 
ing a reduction amounting for the week to 218 tons. The 
number of blast-furnaces in operation in Scotland is still 
87, against 81 at this time last year. 

Finished Iron and Steel.—There is a larger volume of 
work on the books of the makers of steel than was the 
case a month or two ago, and, naturally, there is a more 
confident tone. The New York correspondent of a 
London paper has been endeavouring to secure from the 
New York Shipbuilding Company a statement regardin: 
the report from Glasgow that their order for .stee 
materials from the Lanarkshire Steel Company was not 
so large as reported. He has been unofficially informed, 
however, that 80,000 tons is not an exorbitant estimate of 
the amount of Scotch manufactured steel the company 
intends to import, and the denials from Glasgow perha 
mean that any one consignment would not include 
80,000 tons. The several orders which already have been, 
or shortly will be, sent to Scotland will not fall short of 
the estimated 80,000 tons, if, indeed, they do not exceed 
that tonnage. The malleable iron works are in most cases 
well employed. 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia amounted to 2196 tons, making a total of 
101,697 tons for the year, or 6401 tons in excess of the 
shipments at the same time last year. There is a good 
demand for early delivery. 


Clyde ee Trade: Launches in August.—The 
Clyde shipbuilding output for August, though less in 
point of numbers of vessels launched than in many of 
the preceding months of the year, compare very favour- 
ably with past August records. The same cannot be said, 
however, regarding the new work placed, as these con- 
tracts do not more than fill a third of the berths vacated, 
and fall far short of being equivalent in tonnage to the out- 
put, amounting only to about 20,000 tons. The month 
was notable for the launch of several very large vessels, 
both for the passenger and ordinary carrying trades, 
chief amongst which the following may be mentioned : 





The Victoria, a twin-screw steamer of about 5500 tons, 
built by the Fairfield Shipbuilding and Engineering Com- 

ny, for the Pacific Steam Navigation Company, 

iverpool ; the Ning-Chow, twin-screw steamer of about 
9000 ‘tons, built for Messrs. Alfred Holt and (o., 
Liverpool, by Messrs. D. and W. Henderson and Co. ; 
the Coumenonaii, a twin-screw steamer, of about 6500 
tons, built by Messrs. Barclay, Curle, and Co., White- 
inch, for the Blue Anchor Line, of London ; the Massilia, 
a screw steamer of about 5000 tons, built for the Anchor 
Line of Messrs. Henderson Brothers, Glasgow, by 
Messrs. Alexander Stephen and Sons, Linthouse; and other 
vessels of 4500 tons, 4089 tons, and 3580 tons, for foreign 
firms. The month’s — included 20 vessels, of a total 
of 45,343 tons; and for the eight months of the year there 
were launched from Clyde ig. os 150 vessels of all 
kinds, ageregating 309,506 tons. The biggest order booked 
during the month was for a twin-screw steamer of 10,000 
tons, to be built by Messrs. Barclay, Curle, and Co., White- 
inch, for the Peninsular and Oriental Steam Navigation 
mpany, of London. Messrs. Denny Brothers, Dumbar- 
ton, have received an order from the South-Eastern and 
Chatham Railway Company to build a passenger steamer 
of the turbine type. 








PistoN VALVES ON THE NorTH-EAsTERN Ratway: 
Erratum.—In our report of the remarks made by Mr. 
Baister during the discussion on Mr. Smith’s paper on 
cylindrical valves for locomotives, read at the recent 
meeting of the Institution of Mechanical Engineers at 
Newcastle, a typographical error occurs in the last line of 
the middle column o page 174, in our issue of August 8. 
In that line the word ‘‘It” should read “‘ He.” 





NewcastLe TramMways.—In a report for the financial 
year ending March 25, Mr. Bowden, professional auditor, 
deals with the electric tramway department of the New- 
castle Town Council, principally with regard to capital 
expenditure. A portion of the system, he says, was 
opened for traffic on December 16, 1901, so that the 
working results of little more than three months’ running 
of a section of the system are included in the annual 
accounts ; and it is therefore hardly possible to give with 
sufficient cagpew 6 a statement of profit and loss for the 
period. In another year, if not at the half-year ending 
September 29, Mr. Bowden suggests that the ordinary 
commercial form of profit and loss accounts should be 
substituted for the form of income and expenditure now 
adopted. The revenue from the cars between December 16, 
1901, and March 25, 1902, amounted to 21,3477. The 
working expenditure, general charges, car and permanent 
way maintenance (including outstanding liabilities, which 
do not appear in the printed accounts), amounted to 
13,462/., leaving a balance of 7884/. available for the 
payment of interest and sinking fund, which amounted 
to 9802/. for the period. A portion of the latter might, 
however, the professional auditor remarks, be fairly 
charged to capital in respect of that yeh of the system 
remaining unfinished. The question of depreciation and 
preliminary expenses has not at present been under 
consideration. 


Go.tp.—The imports of gold into the United Kingdom 
in July represented a value of 2,224,813/., as comp red 
with 1,495,723. in July, 1901, and 1,422,296/. in July, 
1900. The great feature of last month was the — 
marked advance in South African gold deliveries, whic 
attained an aggregate of 1,209,260/., as compared with 
50,116. in July, 1901, and 127,5037. in July, 1900. The 
deliveries from British India last month were valued 
at 162,975/., as compared with 196,845/. in July, 1901, 
and 115,137/. in July, 1900. The Australasian ce- 
liveries last month were 357,490/., as compared with 
580,9427. in July, 1901, and 634,033/. in July, 1900. 
South Africa has accordingly once more gone unmis- 
takably to the front as a gold-producing region. The 
aggregate imports of gold into the United Kingdom 
in the first seven months of this year were 12,849,327/., as 
compared with 13,631, 490/. in the corresponding period of 
of 1901, and_14,129,138/. in the corresponding period of 
1900. The deliveries from British South Africa, British 
India, and Australasia—which are pre-eminently the gold- 
producing regions—were as follows in the first seven 
months of the last three years : 





Producing Group. | 1902, | 1901. 1900. 





| £ £ £ 
British South Africa | 3,629,621 | 299,172 209,459 
British India ts ..| 2,223,402 | 5,088,083 413,096 
Australasia .. ..| 3,240,261 | 3,403,934 | 3,233,540 
| 


The imports of gold, made mainly for the purpose of 
adjusting trade balances, compared as follows in the first 
seven months of this year with the corresponding periods 
of 1901 and 1900: a 


Country. | 1902, | 1901. 1900. 








£ | £ £ 
Germany én shag - 48,662 | 316,384 2,317,203 
Holland os 2 .-| 950,855 | 63,315 1,314,137 
France Beige ol 957,605 1,€96,104 
Egypt “y a a 858,318 1,068,490 254,220 
United States oie 46,361 228,992 2,581,255 





It will be observed that there has been a general falling off 
this year in this class of deliveries. The value of the gold 
exported from the United Kingdom in July was 1,054,007/., 
as compared with 581,766/. in July, 1901, and 946,167/. in 
July, 1900; and in the first seven months of this year 
5,512,702/., as compared with 5,168,959/. in the corre- 
sponding period of 1901, and 8,562,392/. in the corre- 
sponding period of 1900, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, me mga, © 

Improved Prospects at Vickers, Sons, and Maxim.— he 
directors of Messrs. Vickers, Sons, and Maxim, Limited, 
issued the following circular in declaring an interim 
dividend of 24 per cent. on the preferred and stock and 
preference shares, and 1s. per share on the ordinary shares 
of 1. each all paid: ‘‘The directors have to report that 
the general depression in trade has to some extent affected 
all the company’s works during the early months of the 
year, and some of the branches were rather short of work, 
with the result that the general output has not been 
equal to that of the corresponding period of last year. 
Better orders have come in recently, and the second half- 

ear has opened with improved prospects, particularly 
hr the Sheffield and Barrow works.” 


Local Companies’ Meetings and Reports.—The directors 
of Messrs. mayen, Ellison, and Co., Limited, report that 
after payment of the half-yearly preference dividend and 
an interim dividend on the ordinary shares of 5s. per 
share, the profit and loss account showed a balance of 
17,3897. 5s. for disposal. It was proposed to pay a further 
dividend of 5s. per share, free from income-tax, on the 
ordinary sha: making 10 per cent. for the year; to 
place 2500/. to the reserve fund, making this 45,000/., and 
carry forward 66391. 5s.—The net profit for the year of 
the Hardy Patent Pick Company is reported to be 
10,4687. 13s. 2d. The directors propose to pay a dividend 
of 10s. per share on the ordinary shares, to place 4000/. to 
the reserve fund, and to carry forward 942/. 10s. 10d. 
They also propose to reduce the plant, works, and patent 
account by 5000/., taking this sum from the reserve fund. 
The buildings and machinery have been kept in an efficient 
state of repair out of the year’s revenue. 


The Composition of Steel.—On Friday the Sheffield 
stipendiary magistrate decided a case of considerable 
importance to local manufacturers. Edward Kain, trad- 
ing as the Sheffield Scissors and Fork Company, was 
summoned for selling forks to which a false trade descrip- 
tion was applied, and, further, that he applied to forks a 
false trade description. After hearing evidence the 
stipendiary gave a résume of the points at issue. 
The metal, he said, from which the forks were 
made, appeared to be a mixture containing three 
main ingredients. A mass of 20 cwt. of it would 
contain some 5cwt. of waste from similar fork makings, 
3ewt. to 3? cwt. of boiler-plate punchings, and 11} cwt. 
to 12 ewt. of cast or pig iron. he question was 
whether the forks made from the metal were entitled to 
be catled steel forks or not ; it was not a question whether 
the metal was a proper steel for forks, but if it was steel 
of some kind. Professor Arnold had analysed a fork and 
found it to contain .4 per cent. of combined carbon, 


2 or more per cent. of graphitic carbon, 1.75 per cent. of 
silicon, and .24 per cent. of sulphur. He (the stipendiary) 
had taken as his guide an article on ‘‘Iron” in the 


Encyclopedia Britannica, and for reasons contained 
therein he thought the analysis went only part of 
the way. The other part was the testing of the 
forks, and he had procured the assistance of two experi- 
enced gentlemen—-Mr. W. Llewellyn and Mr. Isaac 
Beck. ‘They had tested five of the seven forks, and gave 
as their opinion ‘‘ this metal can be hardened, but becomes 
brittle, but in tempering evinces a fair amount of elas- 
ticity,” and they thought that ‘‘the metal is steel of a 
very low e.” He a with that decision. The 
metal could not be excluded from the term “steel,” and 
therefore the case wovld be dismissed. 


Iron and Steel.—All the armour-plate departments at 
the East end are well employed in the earlier stages of 
the work, but only a portion of the finishing plant has 
yet been put in operation. The forging departments are 
engaged on work for the new battleships, but compara- 
tively little is being done for merchant s ips, the present 
rate of freights not encouraging new building. Two or 
three firms engaged in the manufacture of railway mate- 
rial are fairly busy, but generally there is a serious lack 
of orders both on home and foreign account. The 
demand for all kinds of pig iron is maintained, and prices 
rule firm. There are serious complaints of dullness in 
the finished iron departments. 


South Yorkshire Coal Trade.—Considerable unrest still 
exists among both the lads and the men at many of the 
collieries in this coal-field. Three of the largest pits— 
Denaby, Monk Bretton, and Barrow—are standing, and 
thus the quantity of coal usually placed on the market 
daily has been decreased to ‘the extent of not less than 
10,000 tons. This, of course, has had the effect of con- 
siderably strengthening the market, and the pits that 
are winding find a ready sale for all the coal they can 
raise, and rates are satisfactory. Steam coal is in ex- 
cellent demand. Railway companies are pressing for the de- 
livery of full contract quantities, and the shipping business 
is well maintained. Hards are making from 9s. 6d. to 10s. 
per ton, but for special lots as much as 10s. 6d. per ton at 
the pits is being obtained. There isa good demand for 
domestic fuel, and some house-coal collieries have ad- 
vanced their prices from the 1st inst. 1s. to 1s. 6d. per ton. 
Steel coke is in request at from 24s. to 26s. per ton 
delivered in Sheffield, and for blast-furnace coke the de- 
mand is well sustained. 








DratH oF Mr. E. P. Hannarorp. — The death is 
announced at Montreal of Mr. E. P. Hannaford, late 
chief engineer of the Grand Trunk Railway of Canada. 

Ir, Hannaford, who was a native of Devonshire, came 
to Canada in 1857 and entered the service of the Grand 
Trunk. He became chief engineer in 1869 and retired 
in 1896. Mr. Hannaford was sixty-eight years old. 


. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was not very well attended, and business 
was only quiet. It was somewhat discouraging to notice 
that the future was not looked to with any degree of 
confidence, and that, as a matter of fact, sellers were 
prepared to do business forward on easier terms 
than for early delivery. No. 3 g.m.b. Cleveland pig 
iron was put at 52s. 9d., and that was the general 
market quotation for early f.o.b. delivery, though some 
buyers would not offer more than 52s. 6d. For named 
brands up to 53s. was paid. No. 4 foundry ohis was 
51s. 6d.; grey forge, 49s. 6d.; mottled, 48s. 9d.; and 
white, 48s. Kast Coast hematite pig was as flat as ever, 
the output being a good deal in excess of requirements, 
and offers to sell at rates which cannot be remunerative 
failed to tempt buyers into the market. There were 
sellers of mixed numbers at 57s. for early delivery, 
whereas for West Coast iron up to 62s. is named. Rubio 
ore was steady at 16s. ex-ship Tees. 


Manufactured Iron and Steel.—Quotations for manu- 
factured iron and steel are not altered, but they are weak, 
and few orders are being Demand for ship- 
building material is very poor, and inquiries for railway 
material are not so good as they have been. Messrs. 
Bolckow, Vaughan, and Co. have secured an order for 
4000 tons of steel rails for New Zealand. The following 
are the market rates: Comm n iron bars, 6/. 5s.; best 
bars, 62. 15s.; iron ship-plates and ship-angles, each 
62. 2s. 6d.; steel ship-plates, 5/. 15s.; and steel ship- 
angles, 5i. 12s. 6d.—all less 25 per cent. Heavy steel 
rails are 5/. 10s.; and cast-iron railway chairs, 3/. 12s. 6d., 
both net cash at works. 


Iron and Steel Shipments.—The shipments of iron and 
steel from Middlesbrough during the month of August 
amounted to 123,004 tons, of which 86,487 tons were pig 
iron, 13,517 tons manufactured iron, and 23,000 tons 
steel. Of the quantity of iron and steel shipped during 
the month, 69,701 tons went to foreign ports, and 53,303 
tons coastwise. America was the best customer for 
pig iron, taking 24,875 tons, and this exceptional 
trade with the States compensated largely the falling- 
off in clearances to the Continent. Scotland took the 
second largest supply—viz.: 23,831 tons. Italy was the 
best foreign European customer, taking 5442 tons. Only 
2353 tons of manufactured iron went to foreign countries, 
but of the steel shipped 17,100 tons were sent abroad, 
India taking 4295 tons, which was the largest clearance to 
one country. 


Moor Works.—The officials of the Moor Works, 
Stockton, have received notice to terminate their engage- 
ments at the end of this month. It is rumoured that 
during the time the works are closed the plant will be 
considerably modernised. 


Messrs. Walker, Maynard, and Co., Limited.—The 
report of the directors to be submitted to the second ordi- 
nary general meeting of Messrs. Walker, Maynard, and 
Co., Limited, to be held at Middlesbrough, on the 16th 
inst., says: Your directors present herewith the balance- 
sheet of the company at June 30, 1902, together with 
the profit and loss account for the year to that date, 
pared 4 have been certified by the auditors. The 
profits of the business from July 1, 1901, to June 30, 
1902, as shown by the accounts, have been 19,795/. 14s. 2d. 
Add income-tax, paid in 1901, recovered from the 
Commissioners of Inland Revenue, 1513/. 10s. 8d.; 
balance brought forward from last year, 50/. 11s. 3d. 
—1564/. 1s. 11d.—21,359/. 16s. 1d.; which your direc- 
tors have applied as follows: Special reserve account, 
for reinstating preference capital,. 2065/.; income-tax 
9447. 13s. 6d.; directors an ang | directors’ re- 
muneration, 2800/.; partially relining No. 2 furnace, 
370/. 3s. 11d.; new slag-tipping arrangement, 574/. 14s. 9d.; 
interim dividend on the preference shares of the com- 
ax at the rate of six per cent. per annum for the 

alf-year ending December 31, 1901, 4800/.; dividend on 
the preference shares’ for the half-year ending Jure 39, 
1902, 48007.; balance carried forward, 5005/. 3s. 11d. 
—21,359/. 16s. 1d. The works have been fully main- 
tained out of revenue, and the furnaces have been kept 
in full operation. The stocks have been carefully taken, 
and are valued at the market prices of the day. Colonel 
Cunninghame is the retiring director, and, being eligible, 
offers himself for re-election. The auditors, Messrs. W. 
B. Peat and Co., retire, and, being eligible, offer them- 
selves for re-election. 


Coal and Coke.—Coal is fairly plentiful without change 
in price. Blast-furnace coke continues in ae demand, 
and average qualities are firm at 15s. 6d. delivered here. 








New Ironciaps. — During the last 15 years Great 
Britain has built 70 ironclads; France, 28, Russia, 13; 
the United States, 16; Germany, 11; Italy, 6; Japan, 6; 
and Austria, 3. 





Pic IN THE Unitep States.—The output of pig iron in 
the United States in the first half of this year was 8,808,574 
tons, as compared with 8,203,741 tons in the second half 
of 1901 and 7,674,613 tons in the first half of 1900. It will 
be seen that production has made a great stride onwards 
during the past twelve months. Of the pig produced in 
the United States in the first half of this year, 4,045,965 
tons were made in Pennsylvania, 700,546tons in Alabama, 
1,775,496 tons in Ohio, and 879,800 tons in Illinois. The 
corresponding production in the first half of 1901 was: 
Pennsylvania, 3,549,148 tons; Alabama, 627,214 tons; 
Ohio, 1,598,850 tons ; and Illinois, 739,400 tons. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The market for steam coal has continued firm ; 
The best descriptions have made 15s. 6d. to 16s. per ton, 
while secondary qualities have brought 14s. 6d. to 15s. 

r ton. Household coal maintained former rates ; 

o. 3 Rhondda large has been quoted at 14s. to 14s. 3d. 
per ton. Foundry coke has brought 19s. to 20s. per ton, 
and furnace ditto, 17s. to 18s. per ton. As regards iron 
ore, rubio has made 14s. 3d. to 14s. 6d. per ton ; Tafna, 
15s. to 15s. 6d. per ton ; and Almeria, 14s. 3d. per ton. 


Keyham Royal Naval Barracks.—An extension of the 
Royal Naval Barracks, Keyham, by which additional 
accommodation will be provided for nearly 2000 officers 
and men will be completed by December, 1903. When 
the work was taken in hand, it was intended to expend 
143,0002. only on the extension—80,000/. for the officers’ 
block, and 63,0002. for the men’s new quarters. Several 
other buildings for recreation and other purposes have 
since been added, and these, with others now in course of 
erection, will bring the total cost of the extension up to 


J 


Welsh Coal for Canada.—The Manchester Shipper has 
been loading nearly 6000 tons of anthracite in the 
Prince of Wales Dock, Swansea. The coal is from the 
collieries of Messrs. E. A. Cleeves and Co., and is con- 
signed to Canada. Further large shipments are being 
arranged for. 


ee wire-drawing works for Guest, Keen, 
and Nettlefolds, Limited, in Coverack-road, Newport, 
are fast approaching completion. These works, when in 
full operation, will provide employment for between-400 
and 500 persons. 


Swansea.—The tinplate trade has been brisk, the 
receipts from the works having been unusually heavy. 


Guest, Keen, and Nettlefolds, Limited.—The first annual 
meeting of this company was held at Birmingham on 
Thursday, the 28th ult. Mr. Arthur Keen, who presided, 
congratulated the proprietors upon the success of the 
undertaking. Each department, the chairman added, had 
been worked at a profit. The object of the directors was 
to pay a fair dividend, and then to strengthen and solidify 
the reserves. The dividend for the past year isat the rate 
of 10 per cent. per annum. 








CaTALoGuEs.—The Garvin Machine Company, of Spring 
and Varick-streets, New York, have issued a new cata- 
logue describing their standard patterns of vertical and 
horizontal milling machines. A peculiarity of the pro- 
filing machines shown consists in the method of —— 
the spindles. These are connected by telescopic verti 
shafts to the countershaft casting above, where connection 
is made through a universal joint with a vertical spindle 
driven by belting from the countershaft pulley.— Messrs. 
A. W. Penrose and Co., of 109, Farringdon-road, London, 
E.C., have sent us a catalogue describing a type of electric 
motor specially designed for printers’ use, which is now 
being introduced by them.—Messrs. Nalder Brothers and 
Thompson, of 34, Queen-street, E.C., have sent us a 
copy of their new price-list of electromagnetic ammeters 
and voltmeters. Voltmeters working on the electrostatic 
principle are also listed. The standard patterns of am 
meters range in capacity from one-tenth up to 2000 
came Rand Drill Company, of 128, Broad- 
way, New York, have issued a pamphlet describing 
work done by their rock-drilling machines on the 
New York Rapid Transit tunnel now in course of 
completion.—The Pulsometer Engineering a 
Limited, of 61 to 63, Queen Victoria-street, E.C., 
have issued a very handsomely illustrated catalogue 
showing the general construction of their well-known 
pulsometers, and also a important applications 
of these ingenious pumps to the drainage of foundations, 
quarries, and pumping operations generally. As is well 
known, these pumps are particularly handy in the case of 
emergency jobs, whilst of late years their steam economy 
has been increased by fitting the ‘‘Grel” automatic cut- 
off gear.—We have received from Messrs. T. and T. 
Vicars, Earlestown, Newton-le-Willows, « catalogue con- 
taining some capital engravings showing the construc- 
tion of the Vicars automatic stoker, bound up with which 
are a series of well-selected notes and tables having re- 
ference to steam-raising. We note that these stokers 
have, in addition to other places, been supplied to pump- 
ing stations of the London Hydraulic Power Company, 
the power station of the London United Tramways Com- 

ny, and to the Abbey Mills pomiping. station of the 
Tonhon County Council.—Messrs. F.- Pratt and Co., 
Limited, of the Eagle Iron Works, Halifax, have issued 


a new catalogue of lathes, shaping machines, and planin 
machines. The latter are stated to have a cutting speed 
of 20 ft. per minute, the return being made at 60 ft. 


per minute in the largest sizes, whilst in some of 
the smaller patterns the speed on the return reaches 
80 ft. per minute.—The Faterson Engineering Company, 
Limited, of 77, Queen-street, Glasgow, have sent us a 
pamphlet describing their method of separating oil from 
condensed wre os _ — — causes 4 
aggregation of the oil particles, which are then separa 

out by means of a sand filter.—Messrs. Easton and Co. 
Limited, of Broad Sanctuary Chambers, London, S.W., 
have sent us a copy of their new catalogue of electric pas- 
senger lifts, such as have been supplied to the se and 
South London Railway and the Great Northern and City 
line.—The Lahmeyer Electrical Company, Limited, of 
109-111, New Oxford-street, W.C., have sent us a copy 
of their new price-list of belt-driven three-p gene- 
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1000 HORSE-POWER BLAST-FURNACE GAS ENGINE; DUSSELDORF EXHIBITION. 
CONSTRUCTED BY THE GASMOTOREN-FABRIK DEUTZ, OF COLOGNE-DEUTZ. 
(For Description, see Page 308.) 
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SUBMARINE BOATS. 


WE would bring before the notice of contractors 
who build vessels or construct machinery for the 
British Admiralty the voluminous report of the 
proceedings before Committees of the House of 
Representatives and before the Senate of the 
United States, on the question of submarine boats. 
The report will be found most interesting reading, 
and presents in its unconventional, not to say free- 
and-easy, character, about as marked a contrast to 
the formal British method of procedure as could 
well be imagined. 

As our readers are aware, the United States 
Government have already given to the Holland 
Submarine Boat Company an order for certain 
boats. These were not delivered by the time 
specified ; in fact, there was, as might reasonably 
have been expected, great delay in bringing the 
vessels to trial. In the meantime another inven- 
tor (Mr. Lake) had completed a design for a dif- 
ferent kind of submarine boat, and, a company 
having been formed, a vessel of Mr. Lake’s design 
wascommenced. There is also a design for another 
submarine vessel—a ‘‘ one-man” boat—-which has 
been brought forward in the United States ; this is 
known as the Moriarty boat, after the designer, 
and a company has also been formed in America to 
exploit this invention. 

All these three interests have been represented 
before the Committee of Naval Affairs in the 
House of Representatives and a Committee of the 
Senate, the representatives of each company endea- 
vouring to persuade the Committees to advise an 
appropriation for the construction of boats of their 
own particular venture. In addition to these 
frankly interested witnesses, officials of the Depart- 
ments of Construction and of Engineering, and 
naval ofticers of various grades and positions, 


20|appeared before the Committee and urged their | 0 


views. The whole proceedings read most curiously. 
The various witnesses appeared before the Com- 


1 inittee, and every one seemed to take sides, even 


the naval officers. Naturally, the representa- 
tives of the companies who build these vessels are 
strong partisans, and they do not hesitate not 
only to press their own wares, but to disparage 
those of their competitors, and that in no measured 
terms. Although the proceedings may not be as 
dignified as our own more reticent methods, it is 
probable that the practical end of obtaining what 


26 | is best for the naval service is more surely reached 


by the United States procedure than by our own. 
After all, there is nothing like publicity to bring 
these matters to a successful issue. If, for in- 
stance, the representative of one interest makes a 
|statement which is not strictly accurate, those 
attacked have a chance of correction. At any rate, 


| the Committee have an opportunity of learning the 





sonal investigation. 


whole facts, and are in a position to give a judicial 
award. 

From these proceedings we are able to gather a 
good deal more information on the position of the 
submarine boat question than we have hitherto 
possessed, although so much secrecy has been ob- 
served throughout in this matter that details of 
construction and design are, perhaps not unnatur- 
ally, not forthcoming. The French naval authorities 
have been particularly successful in keeping to 
themselves what has been done with their own sub- 
marine boats. Even the American Bureau of Steam 
Engineering, which appears to have more informa- 
tion upon what goes on in foreign navies than any 
other organisation, lacks knowledge on this point ; 
and whatever may be known by our own Admiralty 
—probably it is very little—is not divulged to the 

ublic. 

: According to the Revista Marittima, France pos- 

sessed 14 submarine boats at the end of last year, 
completed and in effective service ; and during last 
year 23 other submarine boats were authorised. 
Some of these are propelled by electric power. It 
is not intended that these boats shall have a great 
steaming radius, their business being to defend sea- 
ports, or to be carried or towed to the scene of 
operation. 

The Frangais and Algérien, of 146 tons, and the 
Farfadet, Korrigan, Gnome, and Lutin, of 184 
tons, are electrically propelled. The other type is 
known as the “submergible,” and uses an electric 
motor for moving under water, but some other 
means of propulsion for travelling on the surface. 
Although there is a difference of opinion, Admiral 
Melville informs us that the greater number of 
experts are in favour of the latter type of vessels. 
Amongst them are the Morse, Narval, Espadon, 
Silure, Siréne, and Triton. According to the 
French naval programme, there were authorised to 
be built, between the years 1900 and 1905, forty- 
four submarine vessels. This list has since been 
added to, so that sixty-eight are to be completed 
before 1906. These matters are worth noting, for 
however improbable it may seem to some that 
warfare will be carried on under water, the various 
possibilities of success in this direction opens up 
such immense issues that we cannot afford to 
neglect the question. We will therefore, by the 
aid of the proceedings before the United States 
Committees, endeavour to extract such information 
as there is to be gleaned in regard to what has 
been done in America. 

Naturally, the contractors are anxious to build 
boats, and look on the success of the submarine 
vessel as assured ; that is to be expected. Amongst 
United States naval officers, however, opinion is by 
no means unanimous. For instance, Rear-Admiral 
Chas. O’Neil, Chief of the Bureau of Ordnance, in 
his evidence given before the Committee of the 
House of Representatives on May 26 last, still 
regarded these vessels as experimental craft, whose 
utility and practicability for efficient service has yet 
to be demonstrated. Rear-Admiral Melville, Chief 
of the Bureau of Steam Engineering to the Navy 
Department, in reply to the question as to what 
was his judgment as to the Holland torpedo-boat, 
said that ‘‘the craft was in an experimental stage, 
but we should have some boats to experiment with 
. . . it was a matter that appealed very strongly 
to one who gave a casual study to the matter.” 

The German Admiralty, we are informed, has 
given particular attention to the question of sub- 
marine boats. Early in March, 1901, it was offici- 
ally stated by Admiral von Tirpitz, the naval secre- 
tary, that he still adhered to his unfavourable 
~ cram regarding submarine boats, and that the 

avy Department would not construct a single 

one. An officer of the Austrian Navy, whose name 
is not given, stated, in the course of a lecture de- 
livered early this year, that there is thus far little 
prospect of the submarine boat playing an important 
part in naval warfare, and it was maintained that 
Austria-Hungary therefore does well to await the 
results of further experiments. On the other hand, 
Admiral Hichborn, Chief of Naval Construction of 
the United States Navy, gave evidence distinctly 
favourable to submarine boats, although, very 
naturally, he considered finality in design has not 
been reached. 

Rear-Admiral F. T. Bowles, the present Chief of 
the Bureau of Construction and Repair of the United 
States Navy Department, is more guarded in his 
opinion. The matter of submarine boats has, he 
states, never come before him for a thorough per- 
He has, however, seen’ the 
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Holland dive, and has examined her machinery. 
He states that ‘‘ there is no question that if sub- 
marine boats can be improved so as to be thoroughly 
seaworthy, with a speed on the surface equal to 
that of our battleships—not torpedo-boats—and a 
speed submerged of from 12 to 15 knots, instead of 
from 5 to 7, combined with a degree of dirigibility 
equal to that of the surface boat, they will become 
weapons of such possibilities as to warrant their 
construction in large numbers.” 

It is hardly necessary to say that such qualities 
have not been fully developed in submarine boats, 
so far as one can judge; although, of course, we 
are largely in the dark as to what has been done 
in France. As Admiral Bowles says: ‘‘At the 
a time these weapons are in a state of deve- 
opment, and far short of that desired for a reliable 
weapon, or which would warrant the Government 
embarking upon the construction of large numbers 
of them.” ter on, he adds: ‘‘ There are possi- 
bilities in the line of submarine boats for naval 
purposes which we cannot afford to neglect, and 
of which we should be prepared to take full 
advantage ; but, the whole subject being an experi- 
mental one, our investments at this time should 
be limited to the very least amount which will 
reasonably provide the best development and pro- 
gress along useful lines.” 

On the other hand, we have the testimony of 
Captain Charles D. Sigsbee, of the United States 
Navy, an officer who distinguished himself some 
years ago by the scientific ability he displayed in 
connection with deep-sea sounding and dredging, 
and the appliances used for that purpose. He also, 
it will be remembered, came prominently before 
the public notice as captain of the unfortunate 
warship Maine, which was sunk in Havana Har- 
bour. At present he is chief intelligence officer of 
the United States Navy, and a member of the 
Board of Construction. Captain Sigsbee has ex- 
pressed favourable views as to the value of the 
submarine boat in warfare. He states that, ‘‘ aside 
from the fact that they can discharge torpedoes, 
I think the feature of virtual invisibility is a very 
valuable one. The difficulty now is with speed, 
consistently with small displacement—that is to 
say, with quick-diving qualities. Even a boat of 
slow speed might be useful at times when a surface 
speed of 30 knots might fail. Nevertheless, if I had 
to dispense with one of the two types in their pre- 
sent state of development, it would be the submarine 
boat rather than the high-speed surface boat.” 

Captain Richard Wainwright, United States Navy, 
of the Naval Academy, Anapolis, who was also on the 
Maine when she was blown up, and who distinguished 
himself in torpedo-boat operations during the 
Spanish American war, has seen a good deal of the 
submarine boat Holland, as that vessel was stationed 
at Anapolis for the instruction of junior officers. 
Captain Wainwright considers this vessel is an im- 
portant naval weapon. Admiral Dewey also 
testified before the Committee that he could not 
have held Manila Bay had the Spaniards possessed 
efficient submarine vessels. Captain Wainwright 
endorses this view, with the proviso that the boats 
should have been in the hands of those capable of 
handling them in an efficient manner. ‘‘ The Hol- 
land,” he later added, ‘‘ now isan excellent weapon 
as she is,” and he thought that ‘‘the Holland was 
beyond the experimental stage.” Admiral O'Neil, 
United States Navy, had stated that ‘‘the Holland 
torpedo-boat lacked sutticient torpedo qualities, 
speed, mobility, and manoeuvring powers.” In 
regard to this statement Captain Wainwright said 
that her manwuvring powers were good, in his 
opinion, ‘‘ her speed and mobility were poor, and 
always would be with a boat of that type in com- 
parison with a surface boat.” 

Lieutenant Lawrence Spear, United States Navy, 
who had superintended the building of the boats 
contracted for by the Holland Company, also gave 
evidence. This gentleman, it should be added, 
stated in his evidence that he had handed in his 
resignation, and that he proposed to take a position 
with the Holland Torpedo Boat Company. He 
will therefore become one of the staff of the com- 
pany, although his knowledge of the boats was 
gained in the public service. Lieutenant Spear, 
like nearly all those who had had practical experi- 
ence in the working of the Holland boats, is a 
somewhat enthusiastic advocate of the system. He 
considered these vessels far superior for military 

urposes to the Lake boat. It would appear, 
aac from his further evidence, that he had 
not a very perfect knowledge of the design which 





has been elaborated by Mr. Lake. He had dived 
in the Holland boat, but not in a great sea-way. 
Lieutenant H. H. Caldwell, who was in command 
of the submarine boat Holland for nearly two years, 
had made approximately 400 dives in that vessel, 
and all these he described as being successful. 
He had fired a great many torpedoes, and did 
not hesitate to say that more accurate firing 
was made from the Holland than from surface 
boats, so far as his own observations went. In 
reference to the boat’s qualities in regard to 
steering under water, maintaining a good depth, 
and rising for observation, and disappearing and 
manceuvring, he said: *‘Those qualities have been 
very nearly perfect. I can go to any depth, and 
maintain it within a few inches.” About 25 ft. 
from the surface was the greatest depth to which 
he had been, and .25 minutes was the longest time 
he had been under water for a single run. He con- 
sidered the type of vessel seaworthy. Further, he 
stated that, in his opinion, ‘‘ the invisibility of the 
submarine boat is a greater advantage than the 
speed for a surface boat.” He also thought that 
with the submarine boat he would make a suc- 
cessful attack nine times out of ten, but he did not 
believe that the surface boat would be successful 
twice out of ten times. He agreed, however, 
that submarine boats are of no account at sea, 
being simply a matter of coast defence. In speak- 
ing of use at sea, Lieutenant Caldwell evidently 
referred to extended operations on the ocean. 
Lieutenant McArthur, who had also served in the 
Holland under Lieutenant Caldwell, was of opinion 
that, for harbour and coast defence, submarine boats 
would be valuable, and he thought that, in the pre- 
sent stage of development, as a practical weapon of 
war, they had the experimental period. En- 
sign Charles Preston Nelson, United States Navy, 
also spoke very favourably of the performance and 
prospects of the submarine boat. He graduated 
from the Naval Academy in 1898, in the line or 
executive branch, and was at the time acting as 
chief engineer, in the absence of the regular chief 
engineer, of the fleet of United States torpedo- 
boats at Port Royal, South Carolina. This 
young officer had evidently made a close study 
of the question of submarine boats, and had done 
all that was possible to inform himself practically 
on the subject. During a six weeks’ leave he had 
made a special point, on account, as he stated, of 
being very much interested in this craft, of taking 
every opportunity of running in the Holland. ‘‘I 
went down,” he said, ‘‘ just for the special purpose 
of learning all I could about the boat, making two 
to three runs a week.” He had also made a trip 
on the Fulton, another Holland boat, when she 
started from New York to go to Norfolk, Va. On 
this trip there was an accident through an ex- 
plosion of gases. This, however, is an_inci- 
dent which we need not discuss at present, 
although a great deal was said about it during the 
inquiry. The working of the Fulton, Mr. Nelson 
said, was excellent. The first dive made was toa 
depth of 5 ft., the boat staying down about 10 
minutes. In the second dive a depth of 10 ft. was 
reached in 16 seconds from the order to dive being 
given, and the boat rose in 4 seconds. Later on a 
depth of 33 ft. below the surface was reached. 
‘On these runs,” said Mr. Nelson, ‘‘I would be 
willing to vouch that she did not vary at any time 
more than 6 in. above or below her regular depths, 
and usually she was closer than that. During these 
experiments we had a rather heavy ground swell. The 
longest stretch under water was 63 minutes.” In 
regard to another point, upon which a good deal 
has been said, that of the longitudinal stability of 
the boat, Mr. Nelson’s evidence is of value. Whilst 
on the surface—that is, when the boat was not fully 
submerged—the crew were able to move about 
freely without inconvenience. That, of course, is 
no more than one would espect. ‘‘To go under 
water,” Mr. Nelson added, ‘‘ of course she is 
trimmed down for diving trim, and there is ample 
room for anyone to move around and change his 
position in any way. I do not suppose it would be 
advisable for the whole crowd to go forward or 
anything of that kind, because it would be so 
much weight that your horizontal rudder would not 
look out for. But one man could move around 
in her anywhere, and possibly two of them, and 
the horizontal rudder would have force enough to 
maintain the trim of the boat, as it is not necessary 
to move around very much. The valves and levers 
and flood-cock gear—all are in such positions that 
the man who is looking out for them can reach 





everything from one place. The man who is look- 
ing out for the diving apparatus has a station there, 
and there is no necessity for him to move out of 
that station, although he could move around within 
5 ft. or 6 ft. of where he is without altering her 
trim at all—without making any difference.” 

One of the Committee here asked: ‘‘If four or 
half-a-dozen men were to go forward, would she go 
down?” 

To this Mr. Nelson replied: ‘‘It would shove 

her down by the head, yes. Then, of course, it 
would be necessary to blow out a tank. I do not 
think there would be any great danger of losing 
control of her, because you would blow out her 
forward tanks. All of her tanks are small tanks 
(except the main trimming tank), and are so small 
that they could be blown out very quickly ; it would 
not take more than a few seconds.” We quote Mr. 
Nelson’s evidence somewhat fully here because the 
question of longitudinal stability is one of first 
importance. e shall return to the subject 
later. 
In regard to another crucial point that has been 
raised in connection with submarine navigation—the 
action of the compass—Mr. Nelson stated that there 
was not the slightest trouble about adjusting the 
compass, excepting that when the boat was inclined 
in a diving position, for a few seconds, while going 
down, there would be a slight deviation due to a 
heeling error, the same as would be observed in 
any moderate - sized vessel in a heavy sea. 
It should be added that Mr. Nelson had 
no experience of the Holland in a high sea. 
He was of opinion that if there was a sea 10 ft. 
high, or over, and a gale of wind, it would 
hardly be wise to send her out; but if she were 
sent out, he would not care to go full speed. At 
3} to 4knots it would be possible, he thought, to go 
out in any sea. He did not care how rough it 
might be, because she could be shut up and go 
along under water, taking her own time. 

We have given these extracts from the testimony 
of the American naval officers in brief, with a view 
of supplying a general idea of the opinions held as 
to the value of the submarine boat. We have not 
quoted from the evidence of the officials of the 
Holland Company, or dealt with the facts they 
brought forward. These, both the opinions and 
the facts, naturally were intended to strengthen 
the case for the submarine boat. In returning to 
this subject we shall refer to such details as are 
given in regard to the three types of boat considered 
by the Committees. 








A TENDENCY IN MACHINE DESIGN. 

THERE would appear to be a tendency amongst 
machine and engine builders of the present day to 
make the external surfaces of their products as 
free from projecting parts as practicable. The 
older types of H and L framing, which required 
but simple patterns for their production, have now 
for some years been generally replaced with box 
sections requiring core-boxes, which are often com- 
plicated by the fact that stiffening ribs and the like, 
which an earlier generation of draughtsmen would 
have placed on the outside of the casting, are now 
arranged in the interior of the hollow frame. This 
smoothness of outline is to a large degree, a conces- 
sion to taste ; but it has also many practical advan- 
tages, and by reducing the number of re-entrant 
angles less opportunity is afforded for the lodgment 
of dirt. A striking instance of the tendency in 
question is afforded by the growing popularity of 
the enclosed engine, but it did not originate with 
the designers of these. Indeed, whilst on the one 
hand the labours of Corliss were in the direction 
of complicating the steam engine, the introduction 
of the Corliss type of framing was, on the other 
hand, a simplification. Instead of the old four-bar 
guide bolted to a bedplate, to which at the forward 
end was also bolted the main bearing, the bedplate, 
guide and main bearing were made to form one 
harmonious whole, whilst the sharp re-entrant angles 
usual between each part, and the bedplate to which 
it was bolted, were replaced by easy curves, pleasing 
to the eye and affording no lodgment for dirt. 
This principle of reducing the number of projec- 
tions has in the case of certain builders of large 
horizontal engines led them to replace the bright 
hexagon nuts usual on cylinder covers—each re- 
quiring to have each one of its six faces polished 
up separately—with black nuts, and to cover the 
cylinder head, nuts and all, with a polished false 
cover secured with flush screws, offering everywhere 
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a perfectly smooth surface to the cleaner’s emery 
cloth and waste. 

In some cases, perhaps, this smoothness of outline 
has been attained only at some sacrifice of accessi- 
bility. American engineers, indeed, whilst admitting 
theneat appearance of a first-class British locomotive, 
affirm that this is reached only by making it difficult 
to get at the working parts and by the use of inside 
cylinders and a cranked axle, to which they have 
many mechanical ojections to urge. 

Mr. Patrick Stirling, however, in his famous 
single-driver express engines, which rank amongst 
the handsomest locomotives ever built, proved that 
the neat get-up characteristic of British practice 
was readily attainable with outside cylinders. The 
first of the alleged drawbacks, however, remains, 
and in general it must be confessed that a neat 
exterior does usually mean some sacrifice in the 
matter of accessibility to the working parts. 
Whether this sacrifice is expedient or not depends 
upon the special circumstances of the case. Twenty- 
five years agi it was thought essential that cross- 
heads, crank-pins, and eccentrics should be kept 
within full view of the engineman if serious damage 
was to be avoided. The use of soft packings again 
made it absolutely necessary that there should not 
only be easy access to each gland, but that this gland 
should be always in sight, so that the attendant 
might see by the leakage of steam when to take 
another turn at the gland nuts. Modern metallic 
packings, on the other hand, often run for years 
without attention, and there is therefore no longer 
any valid objection to placing the stuffing-boxes 
within a closed casing. As regards the principal 
moving parts, experience with the modern high- 
speed engines shows that by providing automatic 
lubrication and by carefully locking all parts liable 
to work loose, such engines will work continuously 
for months without requiring adjustment. Some 
remarkable figures showing the unimportance of 
accessibility in the case of engines of this kind were 
given by Mr. J. Davidson, in a paper read last year 
before the Liverpool Engineering Society. Thus, 
after working five years and making over 535 million 
revolutions, the crosshead pin of a Willans engine 
had worn in one part s45 in., and the connecting- 
rod brasses had worn down but 4 in. in this 
period. Quite similar figures have been recorded 
with Bellis engines ; and as showing how successful 
the modern engineer is in constructing bearings 
which require practically no adjustment, we may 
mention the bearings of Parsons’ steam turbines, 
which, although carrying shafts running at some 
thousands of revolutions per minute, show practi- 
cally no wear even after some years’ use. 

A machine or engine with many exposed parts 
may often be impressive, but can never look neat. 
Such neatness is, of course, a counsel of perfection, 
and must be aimed at with discretion, since it is 
reached by covering up the moving parts of 
the machine, and this can only be done safely 
where equal care is taken to avoid the necessity for 
accessibility as with the engines above named, A 
similar problem to that solved by the enclosed- 
engine builders has had to be met by the builders 
of motors for automobiles. Here, indeed, accessi- 
bility was not, perhaps, of special importance at 
any time, since such motors being largely in the 
car of amateurs, and running at very high speeds, 
would, if in any way out of adjustment, be likely to 
wreck themselves before their proprietors discovered 
that anything had gone wrong. Little extra risk is 
therefore taken in closing them up, and by atten- 
tion to the lubricating arrangements, and more 
especially to the careful securing of all nuts and the 
like against the possibility of working loose, such 
motors now give little trouble, and it is quite on the 
cards that similar designs will come into general 
use even for stationary engines. A very remark- 
able feature about such motors is the high speed at 
which it isfound possible torunthem. The valves 
are always of the pot-lid type, and with the engines 
at full speed are raised and let fall in their seats 
10 to 20 times a second. This is the more remark- 
able, since, as shown by Mr. Longridge’s reports, 
with steam engines running at quite moderate 
speeds, about one-quarter of the breakdowns re- 
corded nowadays are due to the failures of the valves 
and gearing. The engines concerned are, it is 
true, mostly of the Corliss type, but these repre- 
sent the highest pitch of perfection attained by the 
old schcol of designer, whose motto was accessibi- 
lity ; and the fact that the working parts are never- 
theless constantly going wrong gives warrant to those 
Who hold that the day of such engines is nearly 





over, and that the future belongs to the neat but in- 
significant looking enclosed engine or steam turbine. 

No mechanic can fail to admire the skill shown 
in the design of a high-class engine of the Corliss 
type. In realising the ingenuity with which 
inventors have succeeded in attaining to their 
ideal indicated diagram, he is inclined to forget 
the complication of the release gear—a complication 
which it is only just to say, however, by no means 
leads to heavy wear. He is also inclined to slur 
over any objections that may be taken to the large 
number of separate parts which require lubrication 
and constant supervision if a breakdown is to be 
avoided, and in the unconscious tribute they bear 
to man’s mastery over gravitation; to openly delight 
in the massive proportions which the slow speed 
involved in the use of gears of the type named 
renders essential. In its day, moreover, the Corliss 
engine was by far the most economical type of steam 
motor known ; but year by year its once despised 
rivals have more and more successfully disputed 
its once unchallenged supremacy in this respect ; 
and if regard is had to effective in place of indicated 
horse-power, there is reason to believe that the 
superiority will eventually pass over to certain of 
its simpler and cheaper competitors, such as the 
steam turbine, which in the Eberfeld tests was 
shown to generate a kilowatt with but 18.22 lb. of 
steam at 255 deg. Cent., a performance which, so 
far as we know, constitutes a record. The two 
types of motor well illustrate the opposite schools 
of design. In the one the end sought is attained 
as the result of almost endless elaboration, and 
the mechanism needed is exceedingly complicated, 
and requiring most careful design and construction 
to insure durability. In the other nothing could be 
less involved than the means employed to obtain 
as useful work the available energy of the steam. 
From an esthetic point of view, grandeur may be 
said to be the motto of the one school of design, 
neatness that of the other. 

Whilst in the foregoing our remarks have been 
mainly directed to steam engine practice, the 
tendency in question is visible in almost all other 
departments of machine design. Working parts are 
more and more concealed from view; and though 
in this the factory inspector has not been without 
influence, the drift of designers has been indepen- 
dently in evidence, of which the evolution of the 
Hendey-Norton lathe and its imitators may be 
instanced as a case in point. Large-power gas 
engines, it is true, as yet show no signs of the 
influence -of the high-speed enclosed explosion 
engines now becoming common for special pur- 
poses ; but progress in mechanics has to a large 
extent been indicated by a diminution in the mass 
of moving machinery needed for a given output 
and an increase in its speed of movement, and 
there is no reason to doubt that future advances in 
the construction of gas engines will follow a similar 
path, and this will lead to the covering up of 
working parts now commonly exposed to view. 








STEAM TRIALS OF H.M.S. “KING 
ALFRED.” 

THE armoured cruiser King Alfred completed 
this week her official steam trials, and made some 
interesting record performances. She is one of 
four ships ordered cbout three years ago, and it is 
a fact worth noting in days of keen naval criticism 
that all four have gone through their severe steam 
tests without any trouble. The King Alfred, which 
was built, engined, armoured, and armed ‘by Messrs. 
Vickers, Sons, and Maxim, Limited, and in being 
thus completed as a fighting ship by one firm is 
exceptional, achieves the further distinction of 
being the fastest ship in the Navy, excluding only 
torpedo craft; for during her eight hours’ full- 
power trial she steamed at the rate of 23.465 knots 
as measured accurately on a deep-sea course. The 
nearest approach to this speed was by the sister- 
ship Leviathan, of 23.25 knots, and the Drake and 
Good Hope of 23.05 knots. This very high speed 
for vessels of such exceptional fighting qualities 
is most satisfactory, for the King Alfred, of 500 ft. 
in length and 14,100 tons displacement, carries 
coal to enable her to steam to Australia at 15 
knots ; she has 6-in. armour for a depth of 
11 ft. 6 in. along 396 ft. of the length of her 
water-line, while there is a continuation to the ram 
bow of increasing width, although of lessening thick- 
ness; and, finally, she has two 9.2-in. breech- 
loaders, sixteen 6-in. quick-firers, and seventeen 
smaller guns. But we have already fully described 





this ship (see ENGINEERING, vol. lxxiii., page 286), 
and may pass at once to the trials. 

The speed trials of these ships have, from first to 
last, been associated with the question of propeller 


efficiency. All four ships are alike in form, and’ 


similar propellers were adopted in each case. They 
are four-bladed, 19 ft. 2 in. in diameter. The Good 
Hope, tried first, had her propellers set at a pitch 
of 22 ft. 94 in.; the Leviathan, which followed, had 
her pitch increased to 23 ft. 9} in. ; the Drake to 
24 ft.—the maximum ; an‘ the King Alfred worked 
at 23 ft. 9 in. We give in Table I. the speed 
results of all four ships. It would be a mistake to 
make any precise deduction as to propeller 
efficiency from the data, but in the case of the 
King Alfred there is a striking reduction in the 


TABLE I.—Mean Results of Speed Trials of H.M.SS. “‘ King 
Alfred,” ** Drake,” ‘‘ Leviathan,” and ‘‘ Good Hope.” 
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H.M.S. “ King Alfred.” 


23.05 | 18.5 


72.26 6,743 15.167 | 10.5 | 1.76 
106.7 22,540 2.08 | 38 } 1.82 
104.9 21,450 | 21.507 | 122 | 1.82 
120.2 31,156 | 23.465 | 168 1.81 
H.M.S. ‘* Drake.” 
72.3 6,937 | 1543 | 118 | 1.72 
105.9 | 23,103 | (22.08 | 13.9 | 1.78 
fie”. [2 / 00,507. | SOG 1 | 1.83 
H.M.S. “‘ Leviathan.” 
71.2 6,481 15,238 | 8.5 1.76 
107.6 | 22,900 21.96 | 128 1.75 
122.1 31,592 eS tee ee 1.94 
H.M.S. ‘‘Gocd Hope.” 
77.5 7,953 15.91 | 84 1.87 
109.1 | 22,467 bated 9.6 1.83 
126.2 31,088 1.92 





| 


percentage of slip at the full power—16.8 per cent., 
as compared with from 18 to 18.7 per cent. in the 
other ships ; while at the lower powers the condi- 
tions seem more favourable than with the Drake. 
The possibilities of error in speed were less in the 
King Alfred, as she steamed over a new course, 
8678 ft. in length, marked with posts, on Chesil 
Beach, a little to the east of Portland Bill, with 
quite 30 fathoms of water, and the minimum of 
tidalinfluence. At the Rame Head and Dodman 
course, where the other vessels were tried, cross- 
bearings—not always clearly distinguishable—were 
taken to mark the distance steamed on the chart. 
The power is higher for the revolutions made by the 
King Alfred than for the Leviathan or the Good 
Hope, although not so high as with the coarsened 
pitch of the Drake. This latter vessel is now being 
fitted at Portsmouth Dockyard with propellers of 
greatly increased surface. The Admiralty are to be 
commended for making these comparative trials, as 
the propeller problem is one of great interest. 

In addition to a satisfactory propeller efficiency, 
the King Alfred has proved economical in coal con- 
sumption, and on the full-power trial the rate was 
lower than on the other ships. In all cases the coal 
required for running the many auxiliary enginesis 
included without their power being reckoned. The 
King Alfred commenced her trial on Wednesday of 
last week with a 30 hours’ run at one-fifth power. 
The results, alike as regards power and consump- 
tion, are set out in the first column of Table II. 
The contract required 6000 indicated horse-power, 
and the mean was 6395, while the coal con- 
sumption was at the rate of 1.76 lb. per unit 

r hour. Four runs were made over the Chesil 

each course on the Wednesday, and the mean 
results are given in Table I. Immediately follow- 
ing this trial the vessel went on her 30 hours’ run 
at 22,500 indicated horse-power, when the coal 
consumption was 1.82 lb. Six runs were made on 
the Chesil Beach course and two runs between 
Rame Head and the Dodman, the speed on the 
former being 21.597 knots, and on the latter 
21.98 knots, as shown in Table I. This is a shade 
more than was got by the Leviathan with practi- 
cally the same pitch of propeller on the same trial 
over the same course. The mean results of the 
whole 30 hours’ run are given in the second 
column of Table II. The power averaged 22,605 
indicated horse-power, with 106.7 revolutions, 

On the full-power trial of eight hours’ duration, 
the same monotony of success was experienced as 
on the two previous runs, the engines and boilers 
working well. The canvas air-shafts, used in all 
the later British naval ships, instead of cowls, as 
described in connection with the trial of the Good 
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TABLE II.—Mean Resutts or Power AND Coa. ConsumpTION TRIALS oF H.M.S. “ Kine ALFRED.” 














Date of trial ae ba se oo ‘- August 27 and 28 | August 29 and 30 September 2. 
Nature and duration of trial .. i> .-|30 hours’ coal consumption at/30 hours’ coal consumption at 8 hours’ full power. 
one-fifth. power three-fourths power 
Forward. | Aft. Forward. Aft. Forward. Aft. 
Draught of water oe oe oe ‘ee 26 ft. | 26 ft. 11 in. 26 ft. 3 in. 26 ft. 5 in. 26 ft. 1 in. 26 ft. 1 in. 
Steaminboilers.. .. .. ©... 220 Ib. Ib. 283 Ib. 
Starboard. Port. | Starboard. | Port. Starboard. Port. 
Vacuum .. a - as me - 27.2 in. 26.4in, | 26.4in, | 26.0 in 26.6 in. 25.0 in. 
Revolutions per minute oar + oe 70.0 70.5 } 106.6 | 106.8 8.0 11 
High S% & 41.0 Ib. 34.61b. | 89.1 Ib. | 87.0 Ib 101.9 Ib. 99.82 Ib. 
Intermediate ..| 14.0,, BA od) ARB ed RS 39.2 ,, 42.9 5, 
Mean pressures .. Low forward... 7.7 + 78, | 166, | 153, 21.05. 21.06 ,, 
Low aft .. sf 6.8 ,, 5 16.98 ,, 16.4 ,, 21.98 21.96 ,, 
High Senate 1029 on | 3,418 3,342 4,320 4,290 
. , Intermediate = 938 954 3,3 3,670 4,4 » 92 
Indicated horse-power > | ow forward 681 oa] 8936 2/065 3,138 3,182 
liow me eee 601 641 | 2,285 2,212 3,276 3,328 
Mean total indicated horse-power .. a6 3,249 | 3,146 | 11,316 | 11,289 15,170 15,723 
,, collective indicated horse-power_.. 6,395 22,605 30,8 3 
" vacuum in smokeboxes - és -25 in, .Bin. .47 in.* 
Speed of vessel on deep-sea measured course 15.167 knots 21.597 knots 23.465 knots 
Coal consumption per indicated horse- 
power per hour ; ‘- a ae 1.76 lb. 1.82 Ib. 1.81 Ib. 
Total water expended .. a * = 24 tons 111} tons 39 tons 








* Air pressure. 


Taste III. —H.M.S. ‘ King Alfred’s” Trials. Mean 
Results of Three Runs over Deep-Sea Course at Full 
Power. September 2, 1902. . 











First Run. | Second Run.| Third Run. 


| Beebe Eee 
| | 
Star- Star- Port. Star- ar: 








» >, 
|board Port. board |board E 
Vacuum .. ~ in; 273 25 274 | 2 274 | 25 
Revolutions  .. —_..| 119.6 121.5 | 119.2 | 122.2 | 1181 | 120.5 
High Ib.| 1020 100.4 101 0 | 101.2} 99.0 | 100.0 
Mean Interme- | 
pressures diate ,, 88.6 43.3) 40.0) 44.5] 39.7| 43.0 
in cy- Low for- | } 
linders ward ,, | 21.2! 21.4] 208 | 21.0] 202] 20.2 
Low aft ,, 22.0; 22.3] 21.2' 216] 21.5} 212 


Indi- (High .. ..| 4,895 4,400) 4,345 4,465) 4,224) 4,345 
cated [> So | 4,425 5,050] 4,575 5,230 4,505) 4,960 
horse- ) Low forward 8,190 38,275) 8,125 3,235) 3,012) 8,065 

yower lean aft .-| 8,310 3,410) 3,184 3,323) 3,210) 3,212 
Total indicated horse-)| | | | | 

power .. ci ..| 15,820) 16,135 15,229 16,253 14, 951! 15,582 
Collective indicated ——— —“@—— | “—_—’ 

horse power .. oe 31,455 | 31,482 30,533 
Speed ss - ..| 23.766 knots) 23.53 knots | 23.04 knots 

! 


Hope, did not prove quite satisfactory. When well 
stayed and carefully trimmed to suit the wind they 
may do well; but there is always the risk of the 
wind exercising such a pressure on the outside 
of the walls as to reduce the supply of air to 
the fans; as a matter of fact, the canvas cowls 
were taken down shortly after the King Alfred’s 
full-power trial commenced, and the fans subse- 
quently supplied all the air required. The mean 
power was 30,893 indicated horse-power, and a 
feature commented upon by the Government 
officials was the absence of noise by the engines. 
We reproduced drawings of these engines on page 
302 of vol. lxxii., and in the light of the splendid 
results now attained, these illustrations will no 
doubt be consulted. The coal consumption, as already 
noted, was 1.81 1b. There was no trouble with the 
boilers; the stokers were inexperienced for the 
most part, and often acted on the prevalent view 
that the more coal the more steam, unaware of the 
importance of air as an element in combustion ; 
otherwise the economy might have been still greater. 
But the fact that the loss of water was only 1.65 
tons of water per 1000 horse-power hours on the 
30 hours’ trial, and only 39 tons for the whole eight 
hours for the 30,893 indicated horse-power, proves 
that there was the minimum of wastage, or leakage. 

At full power three runs were made over the 
Chesil Beach course to determine the speed of 
the ship. The results of the three runs are given 
in Table III. The mean revolutions were 120.2 
per minute, the power 31,156 indicated horse- 
power, and mean of mean speed 23.465 knots, 
which, as has already been stated, makes this 
latest Vickers’ ship the fastest,in our Navy. 

The King Alfred, being completed, will go on her 
gun trials next week, so that although she is the last 
of the four vessels to go on her steam trials, she will 
certainly not be the last to be commissioned. There 
were present at the trials the following naval engi- 
neer officers: Chief Inspector of Machinery J. 7. 
Corner, Chief Engineer of Portsmouth Yard ; 
Chief Engineer R. B. Dixon, Assistant to Chief 
Engineer of Portsmouth Yard ; Inspector of Ma- 
chinery R. W. Edwards and Fleet Engineer J. H. 
Ellis, both from the Admiralty ; Fleet Engineer 
W. Bramsden, representing the Chief Inspector of 
Machinery ; Fleet Engineer W. Hines, of H.M.S. 
King Alfred ; and Mr. C. F. Munday represented 
the Constructive Department of the Admiralty. 





WAGES AND HOURS OF LABOUR 
IN 1901. 


THE importance of possessing full and accurate 
information concerning the conditions, “economic 
and physical, under which the industries of the 
country are carried on is now fully recognised ; and 
the Labour Department of the Board of Trade does 


exceedingly valuable work in issuing reports from 


time to time upon various labour questions, and in 
publishing abstracts of labour statistics, both home 
and foreign. One of the annual reports of this 
Department—‘‘ Report on Changes in Rates of 
Wages and Hours of Labour in the United King- 
dom in 1901 ”’—has just been issued, and it enables 
us to take a general survey of the fluctuations in 
wages in the leading industries during the past 
nine years. Great credit is due to the Department 
for the preparation of this volume, involving as it 
does an enormous amount of laborious investiga- 
tion of returns from employers, employers’ asso- 
ciations, and trade unions, and continuous search- 
ing in the press for references to movements in 
wages or hours of labour. 

In seeking to gain an insight into the position of 
the workers in any industry by studying the figures 
given in this report, one would have to guard 
against confusing the ‘‘ weekly wage” given in the 
report with the ‘‘ weekly earnings” of a worker. 
The two might be the same, but are not necessarily 
so, as the rate of pay is fixed exclusive of overtime 
or undertime. Further, changes in wages resulting 
from changes in the nature of the work performed, 
or owing to increased length of service, are excluded 
from consideration in this report. Only those 
changes are included which indicate a rise or fall in 
the market price of the same quantity and quality 
of labour. 

During recent years trade generally has been 
very good, and there has consequently been a steady 
rise in wages. But in 1901 this upward movement re- 
ceived a check, and for the first time since 1895 a de- 
cline in wages has to be recorded. It is very curious, 
however, to note the extent to which the figures, 
giving the average over all the trades, are domi- 
nated by those for one or two of the most im- 
portant industries. Thus, while the total number 
of workers who have been affected in 1901 by a 
change in rates of wages is 932,126, no less than 
828,966 of these workers belong to the Mining and 
Quarrying and the Metal, Engineering, and Ship- 
building groups of industries. We will therefore 
turn to consider these two important groups more 
particularly. 

Taking first Coal-mining, we need not find matter 
for surprise at a decline in the rate of wages to 
miners in 1901. For three or four years back 
miners’ wages had steadily increased, and in view 
of the fact that the high price of coal in 1900 could 
not be maintained, it was to be expected that the 
rate of wages would decline in sympathy with the 
falling price of coal. In 1900 there were very large 
increases in weekly wages given, averaging 4s. 3d. 
per head of all the coal-miners employed, while the 
subsequent decline in 1901 only averages 1s. 53d. 
perhead. It is peculiar to the coal-mining industry 
that the changes in rates of wages which have taken 
place during the past four years have affected nearly 
all the workers employed ; while the percentages 
affected by changes in the other industries are very 
small. In 1901, 91.9 per cent. of the coal-miners 
were affected by changes, but not all, be it noted, 





by decline in wages. The total number of miners 
affected was 704,681 ; but 321,670 of these men had 
their wages increased, not decreased. is is ex- 
plained by the fact that in some parts wages have 
been automatically increased under agreements. 
Thus, on August 10, 1900, an arrangement was 
made by which the miners in the Federated 
districts were to receive an advance of 10 per 
cent. in two instalments during the months of 
February and March, 1901, and the operation 
of this agreement accounts for the large numbers 
affected by a rise in wages. But while the 
average amount of increase in weekly wages 
per head of the whole number affected by an 
increase is 1s. 11}$d:, the average amount of 
decrease per head of those affected by a decrease 
is 4s. 74d., so that the average for the year shows 
a decline over all. Closer examination of the 
figures for the districts in which miners’ wages 
fell shows that Scotland is responsible for the 
above large average decrease of 4s. 7$d., as our 
90,000 Scottish miners sustained an average 
decrease of nearly 10s. in their weekly wages. 
At that time, however, the wages of miners in 
the West of Scotland and the Lothians were 
100 per cent., and in Fife and Clackmannan 
974 per cent., above the standard rate; and 
by the decision of the Conciliation Board a 
decrease of 25 per cent. was made in March, 1901, 
followed by two reductions of 124 per cent. in 
June and September, on the award, in the first case, 
of Lord James of Hereford, and in the second, of 
Sheriff Jameson, who acted as neutral chairman 
of the Board. Thus, during the year 1901 the 
percentage above standard rate in Scotland had 
been reduced by 50. This tendency towards a 
decline in wages has become more general through- 
out the mining industry in the first half of the 
present year ; and since this report was published 
a-meeting of the Coal Trade Conciliation Board 
has been held in Glasgow, to consider the claim of 
the Scottish coalmasters to reduce the wages of 
miners by 6} per cent. No decision was come to 
on the point, and it has been agreed to submit the 
matter to Sheriff Jameson as arbiter at a meeting 
to be held next week. The following Table shows 
the increase or decrease per week in coal-miners’ 
wages in the United Kingdom since 1893, the first 
year in which this statistical report was issued : 


Fluctuations in Coal-Miners’ Wages, 1893-1901. 

















Net Amount of Increase (+) or 
Decrease (-) per Week in Wages. 
Number of 
Year. Workpeople . i 
Affected. Average per 
Total. Head of those 
Affected. 
£ s. d. 
1893 291,647 + 14,850 +1 Of 
1894 526,095 - 46,179 ~19 
1895 313,617 — 31,720 - 2 Of 
1896 202,837 - 5,660 - 0 6} 
1897 240,331 + 6,553 +0 64 
1898 659,919 + 56,594 +1 8 
1899 652,654 + 51,164 +1 6} 
1900 680,518 +164,474 +410 
1901 704,681 - 57,081 -1 %4 








The other group in which a decline in rates of 
wages is shown is that of the Metal, Engineering, 
and Shipbuilding Trades. Here there had been a 
steady increase from 1894 up to 1901, when the net 
result of wage changes for the year showed a reduc- 
tion. The following Table shows the changes in 
rates of wages from 1893 to 1901 inclusive : 


Fluctuations in the Wages in the Metal, Engineering, and 
Shipbuilding Trades, 1893-1901. 

















Net Amount of Increase (+) or 
Decrease (-) per Week in Wages. 
Number of sos Ore 
Year. Workpeople 
Affec Average per 
Total. Head of those 
Affected. 
£ 8. s. d. 
1893 121,256 - 5,466 3 -0 10} 
1894 58,621 - 1,863 19 -0 af 
1895 49,758 + 46 12 +0 0 
1896 257,892 +19,516 19 +1 6} 
1897 206,262 +11,366 4 +1 14 
1898 215,570 +12,450 2 +1 it 
1899 156,621 4-20,440 12 +2 7 
1900 95,285 |} +16,285 2 +3 5 
1901 | 103,216 | -21,121 5 -4 1 











On glancing at the second column of this Table, 
one is struck by the smallness of the numbers of 
workers affected in each year by wage changes. In 
fact, the number for 1901 (103,216) is only 8.1 
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ent. of the workers employed in this group of 
aes so that although the fall in the weekly 
wages bill is biggest in this group, if measured by 
the decrease per head (4s. 1d.), it is really much 
Jess in total amount than in the coal-mining in- 
dustry ; for while the average decrease there per 
head is only 1s. 7$d., the number affected by this 
decrease is 91.9 per cent. of the total number 
employed, and we have a total loss per week in 
wages of 57,081., as against 21,1211. 5s. in the 
metal and engineering trades. The principal 
changes in this group have occurred in the iron and 
steel trades, in which there had previously been 
increases above the average during the general 
advance of wages. In this branch the regulation of 
wages is usually made by sliding scales agreed upon 
from time to time, so that we find here more than 
in the other trades a close sympathy between rates 
of wages and movements of the markets. In the 
pig - iron industry there have been decreases 
throughout the different centres, the percentage of 
wages above the standard being reduced during 
the year by from 15 to 30. In the manufactured 
iron and steel trades the percentage reductions 
ranged from 17} to 22} in the case of puddlers 
and millmen. Altogether over 52,000 workers in 
these trades suffered reductions averaging 6s. per 
week. 

In the engineering and shipbuilding trades the 
changes have not been very great. Wages have 
improved steadily since 1896, and even for 1901 the 
figures show a slight increase on the general average, 
but practically there is little change on the previous 
year. This is brought about by the fact that a 
general increase in other parts of the United King- 
dom has been almost wholly counterbalanced by a 
decrease in Scotland. Over 12,000 workers re- 
ceived increases averaging 1s. 4}d. per head ; but, 
on the other hand, slightly less than 9000 workers, 
practically confined to Scotland, sustained decreases 
averaging 1s. 17d. per head. This is the first down- 
ward movement since 1896, but it is clear that we 
are not to have an isolated minus sign, for in the 
figures given for the first half of 1902 the number 
of workers affected by a decrease is double that of 
workers affected by an increase, and the net average 
amount of change per head in the weekly wage 
comes out at a decreose of 4d. The increases in 1901 
include an advance of }d. per hour, or 1s. per week, 
to the engineers of London, where wages had re- 
mained stationary during the years 1896-98, when in 
every other engineering centre they were increased. 

The changes in the other trades are not remark- 
able in any special degree. They each show an 
increase in the rate of wages ; but these increases 
are more than outweighed in the general average 
by the decreases in the two groups we have con- 
sidered more fully. Among the miscellaneous 
industries, the printing trade shows an increase 
greater than that for 1900. Of the total number 
of persons (14,930) affected by wage changes in 
this trade, 9900 were compositors in London who 
secured advances by the award of an arbitrator 
appointed under the Conciliation Act. 

This mention of the settlement of disputes by 
arbitration brings us to consider one of the most 
pleasing features of the statistics with which we 
are now dealing. A small increase of wage may 
mean much to a worker ; but if that small increase 
is won after weeks or months of enforced idleness 
caused by a general strike to obtain the advance, 
it may be very questionable in the end whether a 
real gain has been made or not. In any case the 
resort to strikes, however legitimate, must always 
be deplored, in view of the injury, often irrepar- 
able, which they do to industries, even outside 
those directly concerned ; and it must be the desire 
of everyone caring for the welfare of British 
industry to see a better understanding created 
between masters and men, and a greater readiness 
to submit their disputes to an impartial arbiter. 
It is therefore extremely pleasing to find from 
this report that there has been during recent years 
an increasing tendency to arrange alterations in 
wages by conciliatory methods. In 1901, out of 
every 100 persons who had their wages altered, 
only two were concerned in strikes and lock-outs. 
This is the lowest percentage on record. In 1896 
it was 9 per cent., falling to 7, 5, 3, 5, and 2 in 
successive years. It is also worthy of note that this 
2 per cent., where changes of wages were preceded 
by strikes, referred to in small disputes. The 
largest occurred in the London (Jewish) boot and 
shoe trade, and concerned a little more than one- 
tenth of the 2 per cent. 








The Board of Trade divides into three classes the 
agencies for arranging changes in wages : 

1. Sliding scales, under which . wages change 
automatically at fixed periods, according to the 
ascertained price of the product. 

2. Conciliation boards, joint committees, and 
other established agencies for settling wages ques- 
tions by conciliation and arbitration ; and 

3. Direct negotiation between employers and 
workpeople, or their representatives. 

The following Table shows in an_ interesting 
manner the part which these three agencies have 
played in recent years in obtaining changes in 
wages : 





Percentage Number of Workpeople 
R . Whose Wages were Arranged by each 
Agencies by which the Agency. 
Changes in Wages were 
Arranged. 


1806. | 1997. | 1898. | 1899. | 1900. | 1901. 


Sliding scales. ..| 22 | 28 | 17 | 15 | 16 | 21 
Conciliation boards, joint | 
committees, media- 

















tion, or arbitration ..| 10 » Kae et 32 | 42 54 

The parties concerned or | 
their representatives..| 68 75 80 63 | 42 25 
Total .. --| 100 | 100 | 100 | 100 100 | 100 





It will be noticed that while the sliding-scale 
percentage has remained practically stationary, the 
percentage of arrangements by conciliatory methods 
has steadily grown, and has reached as high a figure 
as 54 per cent. This is a pleasing sign, and we 
may hope that, as years go on, employers and 
employed may become more and more willing to 
settle their disputes amicably, by resort to an 
impartial arbiter or tribunal, and that the upheavals 
and ruin caused by strikes may become things of 
the past. No industry in the past has been more 
subject to such upheavals than the coalmining 
industry ; and it is therefore pleasant to find that 
in every important coalmining district, with the 
exception of South Wales, a conciliation board 
for the regulation of general wages questions has 
now been established, consisting of representatives 
of the organised employers and organised work- 
people. 

With regard to changes in hours of labour, the 
year 1901 has done little. The number affected by 
such changes (only 28,690) is but a very small frac- 
tion of the total number of workpeople, and the net 
result of the changes is a reduction of 58,728 hours 
per week, or an average of 2.01 hours per head of 
those affected. The figures for the years 1893 to 
1901 show that in those nine years the total reduc- 
tion in working hours per week is 1,293,625; and 
although this at first sight may seem a very large 
sum, it represents, when spread over the total 
industrial population, an average reduction of less 
than 10 minutes in the weekly working hours. The 
principal reductions in 1901 took place in the print- 
ing trade, the London compositors having their 
weekly working hours reduced by Mr. Askwith, an 
arbitrator appointed by the Board of Trade, from 
54 to 52, and the Glasgow letterpress printers and 
bookbinders obtaining a reduction of 24 hours per 
week (524 to 50). The other changes affected only 
small bodies of workpeople. 








WIRELESS TELEGRAPHY. 

Mr. Marconi possesses in a high degree the 
dramatic instinct which enables him to announce 
his various successes in a way which secures the atten- 
tion of the whole world, and as his subject is one 
which appeals to the imagination both of the scien- 
tific and the non-scientific, it is no wonder that 
the method of wireless telegraphy at which he has 
been working has created consternation in the 
minds of many holders of cable shares. If 
messages can be sent as well through the ether 
as through gutta-percha covered wires, then 
the latter can have little value, since the ether 
costs nothing, and is open to the general use. The 
question to be determined is whether the aetheric 
system of telegraphy is as good, or is likely in the 
near future to be as good, as the existing method of 
sending electric currents or impulses along wires. 
An article in the current number of the Monthly 
Review, from the pen of Mr. Charles Bright, 
F.R.S.E., deals with the question in a very fair 
way, and the general reply is in the negative. No 
reasonable person would try to belittle Mr. Mar- 
coni’s efforts to translate scientific theories and dis- 
coveries into commercial facts and methods, and no 
amount of special pleading will eventually prevent 





him obtaining the verdict of the business community 
if he can satisfy their requirements at a less cost 
than can the cable companies. It is notorious that up 
to the present he has not done this, but has wisely 
worked in a field in which any- measure of com- 
munication will be received with welcome, and 
without evoking any invidious comparisons. The 
captain of a ship a hundred miles from land, or 
the admiral of a fleet out of sight of his cruisers, 
is not a severe critic of telegraphic methods. The 
slowest and simplest message may be a godsend to 
him. After the lighthouse and the lightship have 
been the object of the electrician’s unavailing efforts 
to establish communication for the last dozen years, 
the wireless telegraph comes to them as a blessing 
too precious for criticism. In these fields Mr. 
Marconi has measured himself with no rival ; he 
has carried bread to starving men, and has heard 
no cavilling at the baking. But when he tries, as it 
is supposed he is about to do, to put into communi- 
cation continents which are already linked by a 
dozen lines, he will enter a new field in which he 
will have to measure himself with opponents who 
have nearly fifty years’ experience. 

According to Mr. Bright, the three factors wanted 
in ocean telegraphy are sureness, speed, and 
secrecy, and of these Mr. Marconi has given us no 
demonstrations. As to the last, we have heard a 
great deal about syntony, about toning receivers 
to reply to waves of one length only, and so on, 
but it has all been very vague. There was a time, 
nearly thirty years ago, when harmonic telegraphy 
over wires looked exceedingly promising, and there 
was the prospect of one line serving for a dozen 
messages, each of which would be picked up by 
the proper instrument, and be unperceived by all 
the others. But very little came of it, if, indeed, 
it ever attained any genuine commercial applica- 
tion. Harmonic telegraphy was child’s play in 
comparison to the tuning of aetheric receivers, for 
there was no adverse influences of human origin to 
combat. The wire belonged to one company, and 
no one else was trying to use it; whereas the ether is 
everyone’s property, and the number of tones or 
notes within the practical scale are limited. Unless 
the governments of the world are going to ‘‘ pre- 
serve” the ether, it does not seem possible that any 
individual or company can send messages through 
it without fear of clashing, and without danger of 
their being tapped. As to the speed of wireless 
telegraphy, there is less objection to be raised. It 
is certainly very slow now, but it would be idle to 
argue that the speed will not be raised. As be- 
tween the sender and receiver of a message, the 
speed is of little matter. At twenty words a 
minute an average message could be sent across the 
Atlantic before the sender had walked back to his 
office ; and if the rate were half the present rates, 
there would be plenty of business to be had. Sure- 
ness is closely allied to secrecy. If messages can 
be made secret, they will probably be sure, for by 
the time they have been directed on a certain 
course, so as to be perceived only by a single re- 
ceiver, the minor difficulties of their being lost by 
the way will probably have been overcome. As to 
malicious interferences, legal action could deal with 
that. Although the offence would be difficult of 
detection, yet the number of people who would 
attempt it for pure mischief, if there were a severe 
penalty, is very small. Thunderstorms, of course, 
are not amenable to legislation ; but, fortunately, 
they do not occur very often in these latitudes. In 
places where they are frequent it is not likely that 
wireless telegraphy will be successful. 

In places where a second-rate service will fulfil all 
requirements, Mr. Bright sees an opening for wire- 
less telegraphy. For regions in which cables are 
subject to constant breakdown, where volcanic dis- 
turbance of the sea bottom occurs, and where tides 
and currents fray the sheathing, there he would 
establish stations. For out-of-the-way islands 
which offer only a small revenue, and for feeder 
circuits to trunk cables he would advise the 
adoption of wireless signalling, and also for the con- 
nection of strategic points which may be severed 
in time of war. Such uses as these would be aids 
and not detriments to the cable companies, for 
they would collect traffic, just as branch railways, 
which are not remunerative in themselves, bring 
goods and passengers to the expensively-built main 
roads. At present aetheric telegraphy presents 
nothing but confusion to the observer. There are 

lenty of assertions as to what it will do, with very 
ittle proof to support them; and a dozen rival 





inventors are-all struggling to assert themselves, 
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Until half these schemes die a natural death, and! there has been a marked acceleration of the prin- | for 1900 (the latest data obtainable), as reported by 
the others amalgamate under international govern- cipal expresses on the Continent; and when the | the mining inspection boards to the Department of 


ment protection, there is very little likelihood of companies have done so much to reduce the time of | 


any real progress ; for one knows that the average transit in this way, they naturally resent the loss 


inventor feels as much interest in upsetting the/of half-an-hour or more at the frontier stations. 
ge of his rival as he does in furthering his own. | It is suggested that where the Customs authorities 

e shall need the ‘* Concert of Europe” to extend , consider an examination at the frontier to be neces- 
to the Empyrean, as well as to the land and the sea, | sary, that a single Customs station should serve 


before wireless telegraphy can be a very important 
factor in commercial life. There would be an| the general introduction of corridor trains on the 


opportunity for Lord Salisbury—if one can imagine 
him ever welcoming an ns teigerg A He is popularly 
believed to be the autho 

cert, and his scientific knowledge would fit him to be 
the parent of the electrical compact. 








NOTES. 
Tue Iron AND STEEL InstIvTurve. 

THE summer meeting of the Iron and Steel Insti- 
tute opened on Wednesday at Diisseldorf, to which 
the members have been attracted by the Exhibi- 
tion, so worthy of close inspection by metallurgists 
and engineers, which has been laid out most advan- 
tageously on the banks of the Rhine, and affords 
suggestion of the benefits which British iron and 
steel makers can reap by a visit to the establish- 
ments represented by the splendid exhibits. Most 
of the members of the Institute accepted the 
generous hospitality of the North German Lloyd 
to travel with their record-making steamer Kron- 
srinz Wilhelm to Bremerhaven, and thence to 

iisseldorf by special train. At the opening meet- 
ing on Wednesday, the members were welcomed 
on behalf of the Imperial Government and the Ger- 
man people by Governor von Holleufer, for the people 
of Diisseldorf by the second burgomaster, and for 
the Association of German Ironmen by Privy 
Councillor Lueg, the President. Mr. William 
Whitwell, the President of the Institute, in 
returning thanks for the reception given, re- 
marked that it would be the fault of the members 
themselves if they did not take advantage of the 
splendid opportunity offered them to learn as much 
as possible of German methods. Mr. Whitwell 
made the gratifying announcement that Mr. Andrew 
Carnegie had accepted the invitation of the Council 
to become President of the Institute in May. 
The Institute is thus honoured while acknowledging 
a distinguished steel master, who, by his own tech- 
nical skill, but still more by his discriminating and 
progressive commercial genius, has assisted so much 
to advance steel manufacture. Four papers were 
next read, three of which we publish in this issue : 
‘*On Progress in the Manufacture of Pig Iron in 
Germany,” by Herr Briigmann (page 324) ; ‘‘On 
the Progress of Steel Manufacture in Germany,” 
by R. M. Daelen (page 326) ; and ‘‘ On Iron and 
Steel at the Diisseldorf Exhibition,” by Professor 
Hermann Wedding, Ph.D. (page 323). The fourth 
yaper, on the ‘‘Overheating of Mild Steel,” by 
Rchuner E. Heyn, we shall print in an early 
issue. A full report of the meeting will be pub- 
lished in next week’s ENGINEERING. 


INTERNATIONAL Express TRAFFIC AND THE 
Customs. 

Amongst the interesting questions dealt with at 
the last International Railway Congress was that of 
reducing the delays now arising from Customs 
examinations, in cases in which a train crosses the 
frontier between two countries. From the report 
of the proceedings which is printed in the last 
issue of the Bulletin of the Congress, we learn that 
the attempt is being made to get the different 
Jovernments to arrange for the examination of 
baggage to be made at the commencement of a 
journey, rather than at the frontier or at the termi- 
nation of therun. French and British railways have 
both entered into negotiations to this end with their 
respective Governments, but so far without success. 
As matters stand, inspection of luggage at arrival 
stations is yearly becoming more difficult, owing to 
the great increase of international traffic. At the 
Paris terminus of the ‘‘ Nord” five or six inter- 
national trains arrive within a few minutes of each 
other, but the Customs officials have a rule that the 
luggage brought by one train only can be examined 
at one time, the others having each to wait their 
turn. As a consequence, passengers by the train 
last arrived may have to wait an hour before the 
officials are ready to attendto them. On the other 
hand, inspection on arrival is a less tiresome 
to both passengers and railway officials than inspec- 
tion at the frontiers, During the past few years 


r of the political con-| articles in the train itself. Another great advan- 





both sets of officials ; but it is also pointed out that 


international expresses renders easy the examina- 
tion, not only of hand baggage, but also of heavier 


tage would be the establishment of a system of 
sealing separate packages, in the case where these 





are to pass through any country in bond. As 
matters stand, sealed vans have to be provided for 
such traflic, and if the number of packages is small, 
there is a great waste of space. 


An Evectrotytic Copper SULPHIDE. 


While attempting to deposit copper in an acid 
copper sulphide bath on sulphur, painted with 
graphite, Joseph Rieder, of Geneva, made the 
following observations : The matrice had been sus- 
pended as cathode in the galvanic bath by a copper 
wire ; the wire was found corroded, and the matrice 
was lying at the bottom of the bath ; the surface of 
the sulphur had assumed a bluish tint, like tem- 
pered steel. Rieder cast a cylinder of sulphur 
about a copper wire, and repeated the experiment. 
The wire was attacked near the point of contact 
with the sulphur, and the sulphur expanded dis- 
tinctly and turned blue. Finally, the bluish 
sulphur split off the cylinder. Some copper sul- 
phide seems to be formed under these conditions, 
the reaction starting from the junction. This sul- 
phide is a conductor of electricity, so that the re- 
action spreads ; but the conductance is probably 
electrolytic in nature. When zine dust is melted 
with flowers of sulphur, taking care not to heat 
the sulphur too high, lest it combine chemic- 
ally with the zinc, and such a cylinder is sus- 
pended as cathode, the whole surface becomes 
at once bluish; sulphur fused with powdered 
graphite or manganese dioxide behaves in the 
same way. Rieder has not been able to iso- 
late this supposed new copper sulphide, whose 
nature is therefore doubtful. The cathode plates 
cannot be prepared by directly fusing very finely- 
divided copper and sulphur, since the bodies com- 
bine at low temperature. To avoid this reaction, 
Rieder filled an iron mould with an intimate mix- 
ture of flowers of sulphur and copper oxide, and 
heated the mould very slowly from outside. Under 
these circumstances a compound results, consisting 
of copper sulphide and sulphur. If the experiment 
is started with such a cathode, it will afterwards 
continue, when the current is interrupted at the 
copper junction. That would speak for a chemical, 
rather than an electro-chemical, process. The 
whole subject requires further investigation. The 
new sulphide, if it be one, dissolves in sulphuric 
acid under generation of sulphuretted hydrogen, 
whilst precipitated copper sulphide is not directly 
soluble in sulphuric acid. hen copper wire is 
wound round a piece of grey vulcanised rubber, and 
the rubber then immersed in a copper sulphate 
bath, the sulphur turns black. When hard rubber 
is taken, this electrolytically - formed sulphide 
seems afterwards to serve as conductor, on which 
copper is precipitated. This point is not clear in 
Rieder’s account of his experiments in the Zeit- 
schrift fiir Elektrochemie of June 5, but just that 

int is of practical interest. For the reactions 

tween the vulcanised rubber and the copper wire 
of cables are not yet fully understood. Rieder 
thinks that it might be possible to separate rubber 
and sulphur electrolytically, and thus to render 
vulcanised rubber waste available again. That 
would be far more important than Rieder’s remarks 
on galvanic cells, in which a acts as a de- 
polariser, although it is probable that any so re- 
covered rubber would no longer possess the pro- 
perties for which it is valued. 


JAPAN’s MINERAL RESOURCES. 


The United States Consul-General at Yokohama, 
Mr. T. C. Bellows, has sent a report on the mineral 
resources of Japan, from which we extract a few 
notes. He says that it is not generally known that 
Japan is rich in any minerals except copper, coal, 
and iron ; yet she has furnished a considerable pro- 








Cn of the world’s supply of the precious metals. 
¢ following Table shows the output of the country | 


Agriculture and Commerce. The values given are 
computed by the average quotations in the Osaka 
market : 





Description. Quantity. Value. 
Dols. 

Gold ... «fons 2.3369 1,410,390 
Silver bot’ as 6.4686 2,163,608 
Antimony ... wi 477.6513 60,680 
Manganese ... a 17,589,648 81,189 

Coal ... oe 3»  7,429,457,000 12, 242, 35 
Kerosene ... hhds. 571,906,000 966,872 
— ... tons 28,121,568 8,108,629 
a ‘es + 208.72 162,113 
oe ea - 13.67 5,882 
Tron ... Bee nie 27,602 475,732 
Total ... oes ae 24,677,446 


The amount of gold seems small in comparison with 
the output of what are known as the gold-producing 
countries, and yet Japan was one of the countries 
whose fabulous wealth aroused the cupidity of 
Western nations in the time of Columbus ; and Mr. 
Wataru Watanabe, a Japanese mining engineer, is 
authority for the statement that during more than 
160 years previous to 1776, Japan annually exported 
1600 lb. avoirdupois of gold, and an equal value of 
silver. The country is now producing one and 
one-third times as much as the exports of the 
period referred to, although the mines, with one 
exception, are still worked by the wasteful system 
of a century ago ; and Mr. Watanabe thinks that 
by employing proper methods there should be no 
difficulty in placing Japan among the gold-producing 
countries. Fre says: ‘‘Gold veins are very well 
distributed throughout the country, from Hok- 
kaido, in the north, to the farthest end of Kiushiu, 
in the south. Comparing the areas of other gold- 
producing countries with that of Japan, and com- 
puting the amount of the subterranean treasure 
from the respective areas, this country must be 
called an excellent goldfield.” Some new mines, 
recently discovered in Kiushiu, are said to be very 
extensive. The value of the coal mined in Japan 
is almost cqual to that of all other minerals 
combined. It is found in many regions, but 
the most important mines are in Hokkaido, the 
most northerly of the large islands, and several 
adjacent islets. It varies from the hardest anthra- 
cite to peat, so that its qualities and uses are very 
varied. Modern machinery and methods have 
been introduced in the operation of many of the 
mines. Iron mines, believed to be very rich, exist 
in the principal island of the Empire, but they are 
still very imperfectly developed, owing to the lack 
of capita] and experience. Copper has been mined 
in Japan from very early times, and in the seven- 
teenth century, when the trade with Holland 
increased so much that the supply of gold and 
silver was no longer adequate to settle the balance 
of trade, copper was substituted and gladly re- 
ceived by the Dutch traders, who carried from 720 
to 1200 tons of copper annually. It still forms an 
important article of export, and the investment of 
capital in modern appliances resulted in more than 
doubling the value of the exports of copper from 
1890 to 1900; again illustrating the superior effi- 
ciency of machinery as compared with cheap labour. 
The mines at Ashiwo, about 100 miles from Tokio, 
are among the oldest in the country, and still 
yield a large output. 








‘“‘Fautty TECHNICAL TRAINING.”—In our leader on this 
subject in our last issue we gave, near the bottom of the 
third column of page 279, a quotation from an official 
report criticising the want of knowledge of certain candi- 
dates respecting the approximate weight of a piece of 
iron, referred to as ‘‘a piece of iron joist 1 in. square and 
1 ft. long,” and we pointed out that this criticism itself 
contained a misstatement. Our quotation was correctly 
made we OM 56 of an official publication issued by the 
Board of Education, and entitled ‘‘General Reports of 
H.M. Inspectors on Science and Art Schools and Classes 
and Evening Schools and of Examiners in Science and 
Art, for the year 1901.” A correspondent, however, 
points out to us that,in another publication of the Board 
of Education, entitled ‘‘ Reports of the Examiners on the 
Results of the Science Examinations held in April, May, 
and June, 1901,” the ph we have quoted Is 
differently worded, the words ‘‘a piece of iron joist 1 in. 
square” being replaced by *‘a piece of iron joist of this 
section,” the “section” referred to being shown by a 
diagram on page 79 of the report, which represents a joist 
having a sectional area of about 13} square inches. The 
cause of the difference between these two official reports 
must be left to the Board of Education to determine. 
Our criticisms of the paragraph we quoted were perfectly 
just, but they, of course, would not apply to the other 
official versior, ; 
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NAVAL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—I write as one who has taken the greatest interest 
in this subject for many years back, first, on account of 
a strong wish when, as a youth, I desired to enter the 
engineering branch of the Navy. I was, however, strongly 
persuaded to give up the — by a former naval engi- 
neer, and instead was advised to serve my time in the 
shops and drawing-office, and afterwards get into the 
mercantile marine, which latter course ultimatel. 
followed. After a period of eight years’ sea service, 
gave up sea-going to fill a more remunerative post 
ashore; but since coming ashore Ihave read with 
the greatest interest Mr. Morison’s papers on the 
above subject, as also your own articles, and need 
not add that these articles have awakened a very 
wide interest among marine engineers. It is fortunate 
that the past war has been on land and not at sea, 
and if the latter had been the case, it is doubtful where 
volunteers would have come from. If my memory serves 
me aright, a paper was read at one of the engineering 
institutions on the North-East Coast about three years 
ago, in which the question of manning of engine-rooms in 
time of war was brought up, and the views on that subject 
as expressed by one of the prominent Admiralty officials 
at that time was quoted to the effect “that a splendid 
reserve was to be had in the engineers of the country 
holding Board of Trade certificates, and who at a time of 
national stress would very willingly volunteer and — 
their services at the disposal of the Admiralty.” (Very 

»ssibly, after this lapse of time, the exact phrasing may 
a wrong, but this, if I remember rightly, was the general 
tenor of the views expressed. 

It would be interesting to know how many engineers 
holding Board of Trade certificates would very willingly 
volunteer for service under the existing conditions and 
views that the Admiralty take up towards the engineering 
branch of the Navy. As you are aware, there are a la 
number of form: r sea-going engineers holding substantial 
positions ashore, and in possession of chiefs’ and extra 
chiefs’ certificates, who in a time of war would feel willing 
to place their services at the disposal of the country, but 
who at the same time would not do so unless a veryradical 
change took place with the Admiralty authorities regard- 
ing the status of the engineering branch as a whole. 
And not until an independent corps is formed, with abso- 
lute control over their own men, will the grievance be 
remedied ; and, further, as the Navy is now comprised of 
huge and complicated masses of machinery, why not have 
an “Engineering Board of Administration,” with full 

wer to deal in matters pertaining to this particular 

ranch? The whole trend is an engineering navy pure 
and simple, however much it may be tried to bolster it 
up, and to try and make out that navigation and seaman- 
ship (as it exists nowadays) are qualifications which are 
beyond the = of men who have taken up the engi- 
neering branch of the Service. I mention this as the out- 
come of the recent absurd proposals of the Admiralty to 
have the care of hydraulic gun-mountings, torpedoes, 
&c., undertaken by executive officers ; and if engineering is 
to be learned in 168 hours, the present duties of executive 
officers can be learned in a deal less, more especially 
as these duties are more or less of a purely formal 
character, and do not call for any particular brillinnsy or 
intelligence. 

Not one word has been said against executive officers, 
where personal courage or manly qualities are concerned, 
for on these points everyone has the greatest admiration 
for them, and rightly so; at the same time these par- 
ticular characteristics are not wanting by any means down 
below ; and it is only those who have actually experienced 
the various hazardous items of a term of service in the 
engine-room and stokehold that can speak with authority. 
ot that the engineering branch of the Navy may be 
made more popular, in the interests of all concerned, 

I remain, yours faithfully, 

Ferry-road, Leith. ANDREW RALSTON. 








BALANCING LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 
_ Smr,—Permit me to make one or two remarks concern- 
ing Professor Dalby’s demonstration, published in your 
issue of June 13. 
Professor Dalby starts with the seunplics that ‘‘ when 
a wheel containing a balance-weight rolls along the rails 
with uniform velocity, the magnitude of the force re- 
quired to constrain the motion of the balance-weight in 
its trochoidal path is constant.” It seems to me this 
assumption is exactly what Professor Dalby’s critics are 
not prepared to grant. It is certainly difficult to see 
a the constraining force should be constant. Professor 
Dalby should at the outset have made this point clear. 
et us assume for a moment that the mass of the 
balance-weight is concentrated at its centre of gravity, 
and that the latter coincides with the outer surface of the 
rim of the wheel The mass will then describe a cycloid, 
and the force required to constrain its motion in the 


cycloidal path is given by the expression = ans , where 
M = the weight of the mass, w = gf = the angular 


velocity of the centre, and p = its radius of curvature. 
Now, w = half the angular velocity of the mass referred 

to its axis, and is therefore uniform if the wheel rolls 

with uniform speed ; p, on the other hand, is a variable, 


and equals 4 r sin _ where $ -is the angle which the 


line PC, joining the mass with instantaneous centre, 
makes with the rail AB. Hence the constraining force 
in this case is not constant. Likewise the velocity of the 
mass varies hetween the limits of zero at its point of con- 





tact with the rail, and twice the velocity of the wheel at 
the apex of the curve. 

If this be true for the cycloid, it will also hold good in a 
somewhat modified form for the trochoid. 

Professor Dalby will, perhaps, be able to point out 
where my error lies. 


P 


A 7 B 
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I should be very grateful to him if he would throw some 
more light on this important subject for the benefit of 
those who, like -* cannot see what may appear self- 
evident to himself. 

Apologising for troubling you, 


Tam, Sir, yours faithfully, 

Madhupur, India. i: GREEN. 

[If our correspondent would work with rectangular 
co-ordinates, and the component accelerations along them, 
as Professor Dalby has done in the second portion of his 
article, his difficulty would vanish. It is nevertheless 
true that it should possible to show the constancy of 
the acceleration, whatever the system of co-ordinates 
chosen, and this, in fact, is quite easy with the system 
of co-ordinates, selected by Mr. Green. As matters stand, 
our correspondent has omitted to note that, in addition to 
the acceleration along the radius of curvature of his 
cycloid, there is also an acceleration along the tangent 
to the curve. He states, quite correctly, that the radius 


of curvature of this curve is p = 4 sin > or if Ss y, 








p=4rsiny. | F 
The acceleration along the radius is then 
ap _ ; dy y 
= -4 —— | ae oe 
ie rsin y (7 w? p, 
Moreover, we have pd y = ds. 
Whence 





s=-4rcosy. 
Hence the tangential aczeleration is 
ore as 4 r cos v(" vy 
dt dt 
Since 
: a4 = 0 by hypothesis. 
The total acceleration is, therefore, 


f= / (Fey ey =4 (74) (cos? Y + sin? v)! 


-«-(4t) 


6 
t=3 


Hence the total acceleration on the balance-weight is 


dé\2 dé\2 
t=4r.2.(5) =1(“) 
which is exactly the same as found by Professor Dalby. 
We may mention that Professor Dalby is, we believe, at 
present abroad, and we have therefore thought it best to 
reply to Mr. Green’s inquiry instead of referring it to 
Professor Dalby.—Ep. E. 


but 








‘¢* FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES. 
To THE Eprror or ENGINEERING. 

Srr,—In this, my last communication upon the above 
subject, I hope to be able to convince even Messrs. Merry- 
weather and Sons that the statements which they have 
advanced in connection with the question of chemical 
fire engines (or extincteurs) are not based upon such a 
solid foundation of fact as is desirable in such a case. 

I will leave Mr. Sinclair to fight his own battle, being 
confident that he is quite able to do so, but Iam rather 
amused by one or two remarks by Messrs. Merryweather 
in reply to that gentleman’s letter. They state that de- 
monstrations of the use of chemical fire engines are con- 
stantly taking place, but they ‘“‘ have long since ceased to 
take any interest in them; they are utterly useless for 
any practical purpose.” Are we to interpret this as mean- 
ing that, viewed as a ‘‘one man” appliance, the hand 
pump has no chance in a competitive test with them? I 
take this opportunity of suggesting that a definite prac- 
tical trial in public of the two appliances would set the 
question at rest ; and perhaps one or other of the manu- 
facturers of good types of extincteurs will take up the 
matter in this connection. The trial must, however, be 
a “one man” display. 

Messrs. Merryweather state that the engines mentioned 
by Mr. Sinclair ‘‘made no impression on the Fire 
Brigade service.” This remark does not appear to have 
much value—it was proved conclusively in a recent 
inquiry that a many ideas which materially 
im experts in other countries had failed to pene- 
trate the insular prejudice with which we have to contend 
in England. 

Passing now to Messrs. cage ok wore review of my 
own letter, I know perfectly well what can be done by a 





hand-pump, Working it with one hand, the other hand 


directing the delivery hose, a man is able, at the expense 
of considerable muscular effort, to propel a certain 
amount of water to a certain distance with a certain “‘ fire- 
extinguishing effect.” A man using an extincteur, with- 
out any muscular effort in pumping, is able to direct a 
stream of liquid which in fire-extinguishing power is 
altogether ahead of the water thrown by a hand-pum 

essrs. Merryweather’s next comment shows that they 
have ee failed to grasp the conditions of working 
as applied to the extincteur. They state that' I have 
forgotten that there is a limit to the time one man can 
work with an extincteur—the weight of water in a five- 
gallon machine being 50 lb., plus the weight of the 
machine itself. These observations indicate that they 
have in view the original type of machine, which was 
fitted with a leather yoke to enable a man to carry it 
upon his back ; but even under these conditions I have 
always assumed that the rapid ejection of the contents 
of the machine had an equally rapid effect upon the 
weight carried by the man using it. I may be wrong, 
and I am open to correction. 

In the later patterns of extincteurs, where the delivery 
pipe and control tap is at the top, the corr pate 18 

requently discarded, and two handles substituted. Ob- 
viously it would be difficult to work the tap of such a 
machine carried on the back, and as there is no difficulty 
in taking it to the —s point by the handles, the 
question of carrying the load while operating does not 
ag ities machine standing upon the floor. Next, as to 
the question of corrosion. Of cou there are extinc- 
teurs and extincteurs in the ‘nuieak, ta I repeat that a 

yperly made extincteur, manufactured from sheet steel, 
is more likely to be affected by corrosion from external 
causes than by the alkaline solution which it contains. I 
renew my offer to exhibit my twenty-year old extincteur, 
which has remained continuously charged during this 
period ; and as the point involved is particularly one for 
a chemist to decide, I would ask one of: your numerous 
readers who may possess qualifications in that direction 
to make a pronouncement upon the question at issue. 

It is stated that ‘“‘many customers prefer to use rubber 
hose.” I doubt whether the average customer cares to 
express any preference in any special direction ; all that 
he is anxious for is something durable, and the rubber 
hose meets this condition only in a limited sense. 

Messrs. Merryweather’s last observation clearly shows 
that they have not the most up-to-date type of machine 
in their minds when they state that the rubber hose is 
“not proof against the acid which often remains in the 
machine after a full chemical charge has been expended.” 

I am not denying that such a state of things is possible 
in the case of certain types of cheap machines, but I do 
distinctly say that with the best class of machines, fitted 
with control taps, the whole of the acid is neutralized b 
the alkali in the production of the carbonic acid gas, whic 
expels the contents. 

Yours faithfully, 
Epwarp Gro. Rivers, M. Inst. C.E. 








CHEMICAL FIRE ENGINES. 
To THe EpiTor oF ENGINEERING. 

Srr,—I did not intend to again address you on the 
above subject, but Messrs. Merryweather ask for in- 
formation, which I now supply. The circular referred 
to contains extracts from various papers. ENGINEERING, 
amongst the number, giving an account of a trial of a 
chemical brigade engine supplied to Wallacy. This circular 
is signed by Messrs. Merryweather themselves, and is sent 
out from their head office. Their remark ‘‘It is obvious 
that these engines made no impression on the Fire Brigade 
service ” is a and, were it necessary, a com- 
plete answer could be given why it was so; but to no one 
more so is the credit due in hindering the adoption of 
chemical fire engines, and their successful introduction 
into this country, than to Messrs. Merryweather, who did 
their level best, in season and out of season, to deprecate 
their utility, until they found facts too strong for them. 
As to their superiority over hand pumps, permit me to 
remind them of a trial ordered by the War Office at 
Woolwich over thirty years ago. Three structures were 
built of equal dimensions and material : 

First structure attacked by two men with extincteurs 
and extinguished in 74 minutes. 

Second structure attacked by Government hydropult 
with an unlimited supply of water, and five men to work 
the posp and keep up the supply of water. Fire extin- 
guished in 15 minutes. 

Third structure attacked by London Brigade hand-pum 
and seven men with an unlimited supply of water. Gould 
not put the fire out, and it had to be put out by extincteurs. 

Perhaps I may be permitted to say, with regard to 
extincteurs corroding, they will do so if standing in a 
damp atmosphere, or where there is acid to contend with, 
but not anything like what hand-pumps do. Why do 
Messrs. Merryweather and other fire-engine makers keep 
a staff of men, as we do, to regularly at stated periods go 
and inspect all kinds of fire appliances? Why, to keep 
them in efficient order. And if Messrs. Merryweather 
have repaired extincteurs, so do they constantly repair 
hand-pumps. Recently we had six from a dry- ware- 
house in the City to repair. The tanks were corroded ; 
the pumps were useless; and one had the hose perished. 
But Mr, Rivers is quite correct. When an extincteur is 
kept in a mansion ina dry atmosphere it will be found 
after twenty years in perfect working order. 

In conclusion, permit me, Sir, to challenge Messrs. 
Merryweather to a public trial under a committee of 
experts—three to be nominated by them and three by us, 
and you, Mr. Editor, if you will, to be ——_ to deter- 
mine the relative merits of extincteurs v. hand pumps; 
the losers to pay all test expenses, and give 10/. to an 





London hospital which you may elect, if they have suc! 
confidence in their hand-pumps as they paw f the publio 
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to believe. While yet making and selling extincteurs, 
they cannot object to thus bringing their appliance to a 
practical issue. 
Apologising for trespassing on your valuable space, 
I am, yours faithfully, 
BLAND G. Srncxair, of Sinclair and Co. 
19, Eldon-street, London, E.C., September 2, 1902. 








SHIPBUILDING BERTHS. 
To THE Eprtor or ENGINEERING. 

Srr,—Referring to an article on page 204 on the liner 
Kaiser Wilhelm ir. and referring to the shipbuilding 
berths of the Vulean Company at Stettin, it will pro- 
bably be of interest to readers of ENGINEERING to know 
that the United Augsburg and Nurnberg Machine 
Works, with offices at 49, Cannon-street, London, E.C. 
designed and built the berths referred to, and have con- 
siderable experience in designing structures such as those 
described on page 205. 

An objection to such berths has been made to me_ by 
shipbuilders on account of their limited capacity. The 
capacity was prescribed by the difficulty in foreseeing the 
possible dimensions of vessels of the future—say of ten 
years ahead. This, however, is a matter of slight import- 
ance, as it is evidently easy to make ample provisions in 
the width, length, and height of the slips for increased 
sizes of ships, and this was actually done when the build- 
ing berths in question were designed. 

I remain your obedient servant, 

September 1, 1902. F. H. Rupotpn. 








THE HYDRAULICALLY-BALANCED 
ASHLEY PUMP. 
To THE Epitor or ENGINEERING. 

Sir,—Your excellent description of this pump, and 
especially your concise treatment of the principles in- 
volved, ENGINEERING, May 16, 1902, can hardly be made 
clearer by any addition ; but, perhaps, for the benefit of 
engineering students who may have some difficulty in 
applying the principles, the following simple ways of 
obtaining two of the dimensions may be of use. 

First, to find the diameter of that part of the hollow 
rod which passes through the stuffing-box at the top. 
Let the area be a and let A’ be the area of the rest of 
the rod, taking the outside diameter. A = area of 
bucket. The water displaced on the down stroke is in 
three parts—viz., that displaced by the lower end of the 
plunger, /ess a space left by the upper part of the plunger, 
and /ess a space left by the change from thick part to 
thin part of the hollow rod near the top. For stroke = J. 

Water displaced on down stroke 


A xl -~-(A-A’') xl —-(A’-a) xl 
ec em? « > ; > ° Fe ° 


1 
II 


(1) 


The water displaced on the up stroke is in two parts ; 
that displaced by the rising plunger p/us that displaced 
by the change from thin part to thick part (greater 
diameter) of the hollow rod hear the top ; or, 

Water displaced on up-stroke 


=(A ~ A’)xl+(A’-a) xl 


=(A-a)xl ,. (2) 
(1) and (2) are to be equal. 
‘Therefore 
A-a=a 
or 
A 
a = 


2° 
This is independent of A', and by repeating our two 
equations with a = 4, or simply by inspection of those 


equations, we see that equal quantities of water are de- 
livered irrespective of A’, so that the pump rod can be 
made of any material most convenient for constructional 
reasons: the smaller it is the more easily the water will 
flow past it. If the cross-sectional area round the hollow 
rod were equal to that inside it, the whole of the weight 
of the rod would have to be balanced. 
Yours truly, 
REGINALD Ryrves, Assoc. M. Inst. C.E. 
The Carthagena Water Works Company, Cuatro 
Santos 324, Cartagena, Spain. 

Our correspondent seems to have missed the essential 
principle of the Ashley hydraulic balance. The problem 
solved by Mr. Ashley is not the mere equalisation of the 
discharge on the up and down strokes of the pump, but 
the far more difficult one of equalising the work done on 
these up and down strokes, no matter how the free level 
of the water in the well may vary. To accomplish this 
it is essential, as stated in our article, that the cross- 
section of the hollow inside the rod shall be equal to 
one-half the bucket area.—Ep. E.] 








Tur Pappie Steamer ‘‘ BRIGHTON QuUEEN.”—It will be 
remembered that Messrs. P. and A. Campbell’s paddle 
steamer Brighton Queen went ashore on the rocks at 
Hastings in the early part of August. After being 
temporarily repaired, she came round to Southampton, 
and was hauled up on the patent slip by Messrs. Day, 
Summers and Co., Limited, Northam Iron Works, for 
survey. She was found to be considerably damaged, the 
bottom plating being buckled for more than half the 
length of the vessel, like the corrugations of a Fox’s 
furnace ; twenty-six me in all were taken off and 
renewed, and to enable the repairs to be effectivel 
carried out, the funnel and casing, the uptake and deck 


casings over the boiler had to be cut adrift, and the whole | 
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boiler uptake, funnel, casings, &c., were lifted up bodil lof the Board of Trade surveyor and the surveyor to 
12 in., and then lowered into place again and somved. | the London Salvage Association. The vessel went on her 
This was done by means of hydraulic jacks, the total | station that afternoon. This is one of the smartest 
weight dealt with being about 80 tons. The engines were |repairs that have been effected at this port for some 
disconnected, overhauled, and cleaned, and a good deal of | time, and reflects great credit on all concerned. The 
work done to the main steam pipes and boiler. It is | time required for doing the work was considerably cur- 
worthy of note that the vessel was surveyed on the after- | tailed to meet the requirements of the owners, and the firm 
noon of — 6, and that on the 8th Messrs. Day, | were able to do the work so expeditiously, largely owing 
Summers and Co., Limited, commenced the repairs, and | to the very complete pneumatic plant which they have 
undertook to have the necessary work completed by | lately acquired. The same firm are at present engaged 
August 30; this undertaking they kept to the day, in | on the repairs to the P. and O. steamship Carthage, which 
spite of a large amount of extra work subsequently ordered, | vessel collided with the dock wall on the day of the Naval 
as the vessel went out for trial on Saturday morning | Review, and considerably damaged her bow, the stem 
last, when everything worked to the complete satisfaction | being broken right out of the ship. 
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TRACTION AND LIGHTING GENERATING PLANT. 
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Ws illustrate on this page a traction and lighting 
direct-connected generator, which is now being shown 
at the Wolverhampton Exhibition by Messrs. Bruce, 
Peebles, and Co., of the Tay Works, Bonnington, 
Edinburgh. This generator is of 530 kilowatts capacity, 
and is so wound that it can be used at will as a shunt- 
wound machine for coupling direct to the lighting bus- 
bars at 460 or 500 vclts, or as a compound-wound ma- 
chine delivering current to the traction bars at. 500 to 
550 volts. The machine is at present taking the Exhi- 
bition load, and the pole-pieces are shaped so that it 
runs sparklessly at all loads from 0 to 25 per cent. 
overload, without alteration of the brush position. 
The guaranteed temperature rise after a six-hour full- 
load run does not exceed 65 deg. Fahr. The commu- 
tator is built up under hydraulic pressure and at a 
high temperature, the result being that it can be 
struck by a hammer without being injured, and it 
soon acquires a smooth glossy surface, which im- 
proves with running. The armature is built on a 
spider, which is extended so as to form a coupling, 
the spider flange being bolted direct to the engine 
flywheel, so that no strain passes through the arma- 
ture shaft. The efficiency at full-load is 93.5 per 
cent., and at quarter-load 89 per cent. The engine to 
which this generator is coupled is a Willans and Robin- 
son 3T central-valve triple- expansion engine, de- 
signed to give 835 indicated horse-power when running 
at 270 revolutions per minute, and supplied with steam 
at an initial pressure of 180 lb. per square inch. The 
engine has three cranks, which are set at 120 deg. to 
each other, and is, of course, of the makers’ well- 
known single-acting constant-thrust type. The cylin- 
ders are 13.38 in., 20.47 in., and 32.20 in diameter, by 
13.39 in. stroke. The mechanical efficiency of the 
engine is 87 per cent. at full-load and 78.6 per cent. at 
ha'f-load, so that the combined full-load efficiency of 


the set is 81.3 percent. The steam consumption varies, 
of course, according as the engine is worked, conden- 
sing or non-condensing, and according as the steam 
supply is superheated or not. The following are the 
| figures guaranteed by the builders : 


“ Steam Consumption in Pounds per Kilowatt-Hour. 








Full Load. Three-Quarter Halt Load. 





| 
| 
| 
| 


Non-Condensing 814 | 33.4 37.4 
| Condensing .. a ay ees es 24.2 27.25 
Condensing, with 100 deg, | } 
Fahr. superheat .. ats 22.4 | 21.8 | 24.53 


{ 











INDUSTRIAL NOTES. 

Tue thirty-fifth annual Trades Union Congress 
assembled on Monday last, September 1, in the Hol- 
born Town Hall, and continued its sittings during the 
week. The proceedings and resolves of the Congress 
will be dealt with as a whole next week, when its 
session is concluded. It is more than thirty-one years 
ago since the Congress was first held in London—in 

arch, 1871. The Trade Union Bill was then before 
Parliament, in which the Criminal Clause (3) formed part 
of the Bill, but was afterwards deleted, and was sub- 
| sequently carried as the Criminal Law Amendment 
| Act, 1871.. The clause as it stood in the Trade Union 
Bill, and the provision, as afterwards embodied in the 
new Bill, was severely condemned by the Congress of 
| that date, and opposed at every stage. But it was 
carried. Then followed four years of active agitation 
|and antagonism until, in 1875, the Criminal Law 
| Amendment Act, 1871, was repealed by the Labour 

Law of 1875. The stress and strain of those four 
| years of work were, perhaps, greater than in the whole 








of the twenty-seven years that have elapsed since that 
date. All subsequent labours and agitations have been 
less strenuous. The work of organisation and of 
reorganisation has been carried on; representation at 
the Congress has been remodelled; adequate funds 
have been subscribed ; the Congresses have been 
recognised as permanent institutions in the land, and 
have been publicly welcomed by the Mayors and Cor- 
porations in the cities and towns where held, and the 
work done otherwise recognised. 

The Parliamentary Committee of the Congress met 
during last week, to finish up and complete their 
labours finally ere the Congress assembled. At those 
meetings the report for the past year was prepared 
and agreed upon. ~ The accounts of income and expen- 
diture were prepared for the auditors.. The order of 
business during Congress week was arranged. What- 
ever of a debateable character had remained in abey- 
ance was settled, and the final programme, in so far as 
the Committee could fix it, was agreed to. The enter- 
tainments began with a trip round the Nore, on Mon- 
day, arranged by the London Trades Council. On 
a delegates were received by the Chairman 
of the London County Council at the Royal Botanic 
Gardens, Regent’s Park ; on Wednesday the London 
Trades Council entertained the delegates at dinner, in 
the Holborn Restaurant ; on Thursday a smoking 
concert by the National Democratic e; on Friday 
there was a concert and ball at the Holborn Town 
Hall; and on Saturday Mr. and Mrs. Phillimore 
entertained the delegates at a garden party at Elstree, 
Herts. Thursday was left open for emergencies. It 
will be seen that business and pleasure were combined, 
every endeavour being made by the London trades to 
do honour to the representatives of the trade unions of 
the United Kingdom on this occasion. In addition to 
the general festivities named, some of the leading 
unions specially entertained the delegates of their own 
union and a few selected guests. Those entertain- 
ments are so arranged that they shall not interfere 
with ordinary business. For example, on Monday 
the sitting is usually a short one, so as to enable 
delegates to seek lodgings for the week, and make 
general arrangements. On the other days the festivi- 
ties commence at an hour when the business of the 
day is concluded, or late enough to be adjourned. 

The course of business during the week was in the 
following order : Monday, reception of delegates, elec- 
tion of officers, and the presentation of the Parlia- 
mentary Committee’s report. On Tuesday, the Pre- 
sidential Address, debate on the Committee’s report, 
and resolutions thereon. Then followed discussions 
upon the several questions set forth in the programme, 
the resolutions of the several unions being arranged 
in groups under eighteen separate headings. There 
were nine resolutions to amend the Standing Orders, 
one of which proposed to increase the contributions 
of the unions from 20s. to 30s. pio rata of membership ; 
another was to still further limit the representation of 

ies. . As regards the Workmen’s. Compensation 
Act, there were eight proposals for amendment and 
extensions of its provisions ; three proposals to amend 
the Factory Act, as to Saturday noon-day stop; ex- 
tension to loading and unloading ships; extension to the 
farriers’ trade. Four resolutions affecting postal em- 
ployés; six on wages questions, Government em- 
ployés, minimum wage, fair wages, stoppages from 
wages ; three on compulsory arbitration; three on 
education; three on compulsory weighing, and par- 
ticular clauses in the Factory Acts; three on housing 
the working classes ; three on death certificates ; five 
on the regulation of public vehicles; two on old- 
age pensions ; two on picketing and the recent legal 
decisions ; two on the Shops Bills ; two on inspection 
under various Acts ; and fifteen on miscellaneous ques- 
tions—capitalist combines, qualification of magistrates, 
negligence by railway companies, miners’ Bills, age of 
employing children, licensing reform, Government 
contracts, and other questions. It will be seen that 
the resolutions cover a wide range; but there is an 
absence of the old demands on the lines of the Sociai 
Democratic Federation. 
Questions relating to foreign competition, to tech- 
nical education and skill in industrial manufacture, 
to the effect of combinations of capitalists and work- 
men, and similar subjects, have long occupied the atten- 
tion of the public. Commissions of inquiry have been 
instituted, and recently some attempt was made by 
the iron and steel industries to institute inquiries by 
employers’ and operatives’ representatives on a mutual 
plan. So far, the industrial classes, as represented by 
their trade unions, have done little in this respect. 
Yet it falls within their province. The miners and 
the engineers have made an effort in this direction, 
but the results were scarcely adequate to the occasior. 
It has been left, after all, to private enterprise to insti- 
tute an inquiry on a rather large scale.’ Mr. Alfred 
Mosely, some months ago, mooted the question in the 
Press, and it was well received. Then he proposed to 
send a commission, at his own cost, composed largely of 
labour representatives, to study the methods of com- 
mercial and industrial education, especially with refer- 





ence tothe efficiency of trade and manufacturing pro- 


See seal 








322 


ENGINEERING, 





[Sept. 5, 1902. 














cesses, He has now decided to send out two commissions 
—one to study industrial education in its bearing upon 
trade and commerce, the other to inquire into the rela- 
tions of capital and labour, the influence and work of 
trade unions and other combinations. To a limited 
extent, the Society of Arts in 1867 did this for France. 
A number of labour leaders were sent to the Paris Ex- 
hibition, to study and report upon the conditions of 
employment, wages, combinations, and the quality 
of workmanship in various trades. The reports were 
issued in a volume subsequently. The scheme of Mr. 
Mosely is wider ; the country to be explored is vaster ; 
the industrial conditions are more complex ; the.in- 
terests are financially greater, and newer enterprises 
have developed on an unprecedented scale. 





The Industrial Commission, if it might be so dis- 
tinguished from the other, appears to have been com- 
pleted. The list given is of twenty-four great organi- 
sations, the chief officials of which, or others duly 
appointed, being selected to make the inquiry. The 
trades represented include Carpenters and Joiners, 
Bricklayers, Plasterers, Miners, Engineers, Iron- 
founders, Boilermakers, and Iron Shipbuilders, Ship- 
wrights, Blastfurnacemen, Steel Smelters, and Iron 
and Steel Workers, the Sheffield trades, .Midland 
hardware industries, Cotton Spinners, Tailors, Boot 
and Shoe Operatives, the Furnishing trades, Leather 
trades, the Printing and Bookbinding trades, and the 
Paper trades. These cover a very wide field, and the 
men selected, so far as the names are given, may be 
taken as typical for the purposes in view. The dele- 
gates will not go to the United States empty-handed. 
They will have information placed in their hands 
which will help them in their inquiries, and to some 
extent direct them in their work. They will be 

ioneered throughout the States jointly by the Civic 
Federation and the American Federation of Labour— 
the two most important general bodies associated with 
labour and industry in the American States. The 
Commission is non-political. The reports of the dele- 
gates will be published. There is every inducement 
given to the men to make the volume an epoch work 
on the labour question. With a free hand in most 
respects, each will have to deal with the industry 
with which he is connected, and at which he has 
worked. Presumably all are skilled men, for trade 
unions do not elect as officials incompetent men at 
their craft. The names of the delegates will be a 
guarantee to the British public that the work will be 
well and efficiently done, and they will gain a wider 
experience in performing their task. 





The reports that reach this country respecting the 
great strike of miners in America are still very meagre ; 
at the same time the brief cablegrams to hand indicate 
a very serious condition of things. More troops have 
been sent to the localities, among which were a troop 
of Pennsylvanian cavalry to Shenandoah, where serious 
collisions are reported. At Tamagua also things have 
been serious. The Government of West Virginia also 
has sent the militia to New River Coalfield, where 
there has been trouble. At Crane Creek, it is reported, 
both guards and strikers have been killed and wounded. 
It is said that the feeling against the soldiers is intense, 
by reason of interference with the course of the strike. 
In some of the local newspapers there are graphic 
illustrations of the situation. The guards, rifles in hand, 
are represented on the alert ; there is ‘‘ a mine boss ” in 
one, apparently directing the attention of the guards 
to a ‘‘crowd of foreigners on the hill, opposite a 
Shenandoah mine.” In another group the guards are 
awaiting the attack, rifle in hand, ready to meet it. 
It is agreed on all hands that the situation is serious, 
but all attempts at conciliation or arbitration seem to 
have failed. The Civic Federation, the American 
Federation of Trades, local persons of note, and even 
Mr. Pierpont Morgan have, it appears, all been power- 
less to affect a settlement, or even a cessation of hosti- 
lities for a time, until some tangible arrangement can 
be effected. Such a long and bitter struggle will pro- 
bably intensify the strained’ relations between em- 

loyers and employed in the United States in other 
industries. These things often run in grooves; even 
violence seems to be ‘‘ catching.” 





The ition of the iron and steel trades in the 
Wobrachasuphon district_is not deemed to be at all 
satisfactory to those engaged in them. The improve- 
ment anticipated is slow in coming. It has not yet 
appeared. Prices are laggard in most branches.. In 
the steel trade there have been fair inquiries for future 
supplies, but the competition of German agents is so 
keen that local producers have had to make conces- 
sions.in order to secure orders. Pig-iron maintains its 
quotations, with an upward tendency. What is ap- 
parent is, that business is in a comparative state of sus- 
pense. Everybody seems to be waiting for something 
toturn up. South Africa has been, so far, disappointing, 
but hopes are still fixed upon that part of Britis 


dominions as the one spot which is to give to British 
trade the impetus so much needed. There is very 
little change in the condition ef the engineering and 





allied trades. There is no depression, but there seems | soldiers being employed by the masters. The Gas. 


to be a lack of elasticity. In the hardware industries 
it is the same. Few complain of bad conditions, but 
few also speak cheeringly of the near future prospects ; 
but there is no serious depression. 





In the Birmingham district the tone is better. The 
improvement in trade since the last quarterly meeting 
has been maintained. This refers mainly to crude 
iron, in which the rates show an upward tendency. In 
the finished branches also there has been improvement, 
but the dearness of raw material hampers manufac- 
turers. German competition is felt in the steel trade. 
In the engineering and allied industries the position is 
much the same, employment being mostly described as 
moderate. In the other iron, steel, and metal-using 
industries there are variations, but no actual depres- 
sion. Some branches are better employed than others. 
In some there is slackness, but in the majority of 
trades the workers are fairly well employed. 





The position of the engineering trades in Lancashire 
has varied but little of late. .Employment in most of 
the branches throughout the chief centres continues 
fairly good, but the complaint is that there is no pres- 
sure of new orders outside the sections directly or 
indirectly engaged in electrical work. In some other 
branches, low cutting in prices has to be resorted to in 
order to secure new work. The locomotive builders 
are still well engaged on work in hand, but they are 
not booking many new orders at present. However, 
they have enough in hand to last them well into next 
year. Stationary engine builders have also a tolerable 
weight of work on hand. Some of the machine-tool 
makers on special work are well engaged, but in the 
general run there is a shortness of orders. Boiler- 
makers are fairly well employed, but have not suffi- 
cient work to carry them far ahead. The textile 
machine-making branches report very little improve- 
ment, and are, as a rule, very indifferently employed. 


The iron market has been stronger in tone, but the |'§ 


buying has been of the cautious kind. In the finished 
branches, new business has been slow. 





In spite of the partial depression in the cotton in- 
dustries, the ‘‘ Oldham Wakes,” the great Lancashire 
holidays, are being enjoyed very heartily. It is esti- 
mated that 130,000/. were distributed by the ‘‘ going- 
off clubs.” It is said that 7000/. were paid out to the 
employés of Messrs. Platt Brothers alone. Other firms 
ranged from 1000/. to 3000/7. and over. Most of these 
vast sums will be spent at seaside and other holiday 
resorts. Production will practically cease for eight or 
ten days, while the workpeople will be enjoying them- 
selves in their own way. 





The labour problem in South Africa was not in the 
Parliamentary Committee’s programme, no resolutions 
thereon being sent in by the trades. But it appears 
that one of the Liverpool delegates proposed to call 
attention to it during the sittings of the Congress. 
Questions of wages and the use of machinery were 
notified as subjects to be dealt with. In order to 
raise the question, special permission had to be given; 
the result of the discussion will be given in our next 
issue. 





The strike of metal-workers in Florence has assumed 
such proportions that the entire district has been 
alarmed. It appears that the wood-workers, glass- 
workers, and those employed in the chemical industries 
joined the strike out of sympathy, and towards the 
end of last week the compositors and printers followed 
suit. Several Florentine journals were unable to 
appear, owing tothe dispute. An attempt to set fire to 
a leading foundry, which was partially successful, 
led to several arrests. The military arein force in the 
district in case of violence. Feeling runs very high, 
especially against the importation of workers from 
Leghorn and other places. The Socialists and Anarchists 
are, it is said, endeavouring to induce gas-workers, 
tramway men, bakers, and others to cease work, and to 
throw in their lot with those already on strike. 


The Scottish Coal Trade Conciliation Board met for 
consultation again over the proposed reduction in the 
wages of miners, amounting, roughly, to 3d. per day. 
As the members could not agree, it was decided to 
refer the matter to Sheriff Jameson, the neutral chair- 
man of the Board, to make an award upon the ques- 
tion. 





The strike of miners at the Staveley Coal and Iron 
Works has led to a resolution by the directors to close 
the works, whereby some 10,000 men will be thrown 
idle. The notices expired on Saturday last. 





The strike of pit lads continues to hamper and 
harass the miners in some of the coal districts. Many 
miners are idle owing to these disputes. But if the 
men will not see that the lads get fair wages, what are 
the lads to do except demand terms for themselves ? 


The brickmakers at Fitton are complaining of ex: 





workers’ and General Labourers’ Union have pro- 
tested against it to Lord Roberts, but he denies 
responsibility. 








CURRENT RAILWAY CONSTRUCTION. 


No very special constructive operations are being 
carried out at present by the British railway interest, as 
— is scarcely raised so readily as hitherto for new 
railway development ; but a good deal is being done in 
connection with the improvement of existing lines. The 
Great Central has made considerable B ag. aan with relief 
works between Darnall Station and Darnall Tunnel. 
Additional siding accommodation is also being proceeded 
with at Wadsley Bridge, and a commencement has been 
made with the widening of the line between Ardwick 
Station and Hyde Junction. Two sections of new lines 
from Neasden to Northolt, and from Northolt to Princes 
Risborough, are making good and a contract 
has been let for another section leak Princes Risborough 
to Grendon Underwood. The Great Eastern has a line 
in hand from Ilford to Woodford. The completion 
of this line has been delayed in consequence of un- 
foreseen difficulties which have arisen in its construction. 
The expenditure made upon the line in the first half of 
this year was 56,3371. he Great Northern has com- 
menced works in connection with an extension of the 
Great Northern and City line from Drayton Park to 
Finsbury Park, together with an underground station at 
Finsbury Park. The Great Western has so far com- 
pleted its South Wales and Bristol Direct line, that 
arrangements have been made to open it for goods traffic 
in the course of the next few months. Substantial 
srogress has also been made with the Acton and Northolt 
ine, the Roath branch, and the Truro and Newquay 
line. A considerable portion of the Bristol Harbour 
lines has been completed, and the remainder of the 
work is now: in hand. ‘The doubled section of the 
Banbury and Cheltenham line between Andoversford 
and Charlton Kings has been brought into use, and 
the doubling from the latter station to Cheltenham 
will be completed in the course of the current half-year. 
steps ang, taken for the construction of an authorised 
line from Cheltenham to Honeybourne, it being intended 
that’ the northern portion between Honeybourne and 
Winchcombe shall be available for the first season of 
1904. Tenders are about to be invited for the construction 
of a line between Castle Cary and Langport. The works 
which the Lancashire and Yorkshire have in hand relate 
principally to the widening of the line and the construc- 
tion of new sheds, stations, &c., at Bolton, Brighouse, 
Colne, Mirfield, Horbury, Wakefield, Bradford, South- 
port, Huncoat, Kirkdale, Entwistle, Blackpool, &e. A 
new line is, however, being constructed by the Lancashire 
and Yorkshire, in conjunction with the London and 
North-Western, between South Shore and Kirkham. Of 
17 bridges upon this line 13 are built, and the remainin: 
four are nearly completed. The London, Brighton, an 
South Coast has been Dane scgrad —— in widening 
works between South Croydon and Earlswood, Croydon 
and Balham, Earlswood and Horley, Horley and Three 
Brid Three Bridges and acta &c. The London 
and North-Western has widening works in hand between 
Euston and Camden, and on the Chester and Holyhead 
section. Upon the Trent Valley section one of two addi- 
tional lines has been brought into use between Atherstone 
and Tamworth, and between Rugeley and Colwich. Pro- 
gress is being made with a new line between Wilmslow 
and Levenshulme. In connection with the widening of 
the Chester and Holyhead line, it may be noted that two 
additional lines are now in use overa length of about 
234 miles. Two additional lines through Chester have 
been arranged for. The London and South-Western is 
progressing steadily with its Meon Valley and Ex- 
mouth and Salterton lines; the former is expected 
to be re during the current half-year. The 
London and South-Western has also in hand various 
widening works, additions and alterations, at 
Clapham Junction, Staines, Basingstoke, Salisbury, 
&c. About 15 miles of new widenings were com- 
pleted and “ty into use during the first half of 
this year. The Metropolitan District is preparing its 
Ealing and Harrow line for electric traction, and it is 
hoped that the line will be open for traffic before the 
close of this year. The Harrow and Uxbridge line, 
which is in course of construction by the Metropolitan, 
is only making slow progress. The works of the Bromp- 
ton and Piccadilly Circus line are being actively pro- 
ceeded with. The Midland has completed its New Mills 
and Heaton eee y line, and will bring widening works 
between Trent and Clay Cross into use during the current 
half-year. Widening works have also been carried out 
by the Midland between Dore and Sheffield, and Chinkey 
and New Mills. The Midland is further lgpeeanped with 
its Heysham harbour works; the north quay and the 
reg rt of the south quay are now finished. The 

orth-Eastern has let a contract for a new high-level 
bridge over the Tyne. In the course of the past half- 
year the North-Eastern expended 53,534. upon the exten- 
sion of Middlesbrough dock, and 56,9887. upon a line 
between Seaham and Hartlepool. The South-Eastern 
has had a number of widenings in hand; a loop line 1s 
also being constructed to facilitate the working of traffic 
at Bricklayers Arms Junction. 








WESTERN AUSTRALIAN GoLD.—The production of gold 
in Western’ Australia in June was 173,185 0z. The cor- 
responding output in June, 1901, was 150,688 02. The 
average yield per ton of ore treated was slightly lower m 
Jiine of this year than in June; 1902: 
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IRON AND STEEL AT THE DUSSELDORF 
EXHIBITION, 1902.* 


By Professor HERMANN WEDDING, Ph. D., Berlin. 


Tue Exhibition at Diisseldorf is limited both objectively 
and territorially. It does not aspire to be a world’s ex- 
hibition, nor does it even represent the whole of German 
territory, but is confined solely to the Prussian provinces 
of the Rhine and Westphalia. 

Of the important iron-manufacturing districts, those of 
the provinces of Silesia and Hanover, and that of the 
imperial province, Lorraine, which contain besides the 
most celebrated iron-ore deposits of Germany, are not 
included, the only iron-mining district of note represented 
being that of Siegerland. On the other hand, the most 
extensive coal-mining regions, apart from that of Silesia 
—that is, the Ruhr and Rhine, the Saar and Aix-la- 
Chapelle districts—fall within the scope of the Exhibition. 

The metallurgy of iron and machine construction in all 
its branches are so overwhelmingly represented, that in 
comparison all other objects and the industries connected 
therewith appear to fall into the background. The 
members will, however, find that this limitation is no 
defect ; but, on the contrary, constitutes a decided ad- 
vantage. For metallurgists this Exhibition offers a dis- 
play which, in point of completeness and imposing magni- 
tude, has hitherto been unexcelled. 

It is now the author’s task, undertaken at the request 
of the Council of the Institute, to conduct the members 
through the iron metallurgical section of the Exhibition, 
if they will consent to entrust themselves to his personal 
guidance. ‘ 

The division between the. section devoted to the metal- 
lurgy of iron (Group II.) and the other parts of the Exhi- 
bition is not sharply defined, since there are numerous 
appendages and side exhibits of the kindred industries 
of mining (Group I.) and of metals other than iron 
(Group III.), besides the great Hall of Machinery. 

The products of the iron works are accommodated partly 
in at pavilions, and are partly assembled in one portion 
of the main building extending parallel to the bank of 
the Rhine. The most convenient course will therefore be 
to take the Rheinthor as the starting-point, and to con- 
duct the members systematically thence down stream, 
leaving them afterwards free to view the objects of the 
Exhibition more closely... The author proposes, there- 
fore, to omit such data relating to dimensions, composi- 
tion, &c., which may be found either in the catalogues or 
displayed on the exhibits themselves, since the paper 
concerns chiefly those who are present, and not so much 
the absent members, and will be completed mainly by the 
author’s explanatory comments. 

Beginning, then, with the special exhibit of Frederick 
Krupp, of Essen (No. 506)+: Before entering the building 
attention is attracted to some ponderous armour-plates 
which were made at these works, and consist of an alloy 
of nickel and iron. One of these weighs 106 tons, and was 
manufactured from a single ingot of 130 tons. The armour- 
plate rolling-mill is driven by a reversing steam engine of 
3700 horse-power, and the rolls are 4 metres (13 ft.) long 
and 1.2 metres ( 4 ft.) in diameter. The ballistic trials of 
other plates, which are placed within the building, prove 
their capacity for resistance. Other objects of exceptional 
dimensions are manufactu besides armour-plate, an 
example of which is to be seen in the shape of a boiler- 
pate wears 29.5 tons, placed against the wall of the 

uilding. A boiler end-plate of 3.9 metres (12# ft.) dia- 
meter shows how the plates are shaped by presses. 

_A great degree of perfection is attained in the heavy 
pieces forged by the hydraulic press. A notable example 
of this work is afforded by the shaft for the ocean liner 
Kaiser William II., which has six cranks. The propeller 
is attached, and the total length of the shaft is 22 metres 
(72 ft.). The material has a tensile strength of 60.5 kilo- 
grammes per square millimetre (38.4 tons per square inch), 
and an elongation of 21 per cent. 

Not less striking to the attention is a hollow-bored 
shaft for a steamer, — ina single piece, in a length of 
45 metres (148 ft.). The core lying near exhibits the 
excellent compactness of the material, as also does a 

lance through the hollow of the shaft while illuminated. 

he ingot from which the shaft was forged was formed 
from the contents of 1768 crucibles, and was completed in 
30 minutes, 490 workmen being required for the work of 
casting. Crucible steel ingots are cast at Essen up to 
85 tons, and ingots of open-hearth steel are made up to 
120 tons. 

Shafts made of a 3.6 per cent. nickel alloy of iron are 
forged under hydraulic presses, the largest of which is of 
5000 tons pressure. Especially noteworthy are the enor- 
mous castings of mild steel, among them the stems and 
sternposts for warships and the mercantile marine. 

It is almost superfluous to enlarge upon the t 
armoured turrets with electric machinery for revolving 
them, for serving the large guns and handling projectiles. 
These will be exhibited in actual motion. ios one is 
more or less acquainted with the renowned products of 
the Krupp Works in respect of war material. Among 
these must also be reckoned the armoured domes of 
chilled cast iron, which, among other excellent produc- 
tions, are exhibited by the Krupp Gruson works in the 
apse of the building. 

The next building which is entered contains the objects 
pace on exhibition by the Hoerder-Bergwerks und 
Hiittenverein (No. 593). What attracts the attention here 
is chiefly shipbuilding and railway material. 
reverse-bars for the ship-framing, deck-beams, &c., of ex- 
cellent finish are shown. A marine boiler end-plate of 
3.6 metres (11? ft.) in diameter is forraed of a single piece 


* Paper read before the Iron and Steel Institute, Diissel- 
dorf meeting. 
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of plate, the material being open-hearth steel. A marine 
crankshaft of 550 millimetres (22 in.) in diameter, also of 
open-hearth steel, is displayed. All the shafts are bored 
out through the centre, partly with the object of reducing 
their weight and partly to obtain assurance as to the 
soundness of the material within. The perfection of the 
steel castings is particularly evidenced in the appearance 
of the huge sternposts with rudder and propeller. It will 
be noted that the surface of the machined parts of wheels, 
shafts, &c., are almost entirely free from blowholes. 

The Heerde Works have in recent years taken a leading 
part in all that concerns the metallurgy of iron, and have 
won for themselves a well-deserved reputation owing to 
the hap eg manner in which they have never 
failed to publish the results of trials and experiments, 
whether attended with success or otherwise. 

The capabilities of the rolling-mills are manifested by 
a rail 76 metres (250 ft.) long. The large plates of ex- 
treme thinness—down to 1 millimetre, for instance— 
afford further proof of their perfection. 

The next in order is the display of the Bochumer Verein 
for mining and cast-steel manufacture (No. 481), which is 
also accommodated in a separate building. Finished 
products of extreme pe | and homogeneity of composi- 
tion, cast in mild steel, such as portions of marine engines, 
shafts, and articles of every yr a an © show a high 
degree of perfection, as also do the heavy forgings. 
Here, too, is to be seen another hollow-bored shaft of 
great length with the core consisting of a single F asiow 
Attention is also drawn to three steam pistons of forged 
mild steel, the largest of which has a diameter of 2.374 
metres (about 7 ft. 10 in.). In addition to these may be 
seen a stern-post weighing 89 tons, made of moulded cast 
steél, a masterpiece of its kind, built up in four sections. 
Lastly, the Bessemer converter ring is also deserving of 
notice. The railway material is specially noteworthy, in 
particular the cast spoked wheels, on account of the exact- 
ness and cleanness of the casting. 

A peculiar branch of work undertaken by this firm is 
that of bell-founding, exemplified here by bells of large 
and small size, all of beautiful tone. The harmonious peal 
in the tower is set ia motion by an electric device of 
special construction. 

In the next building to be visited are arranged the 

roducts of the Rheinische Metallwaaren und Maschinen- 

abrik of Diisseldorf (No. 516). Here are exhibited seam- 
less hollow. bodies in great variety of form, which have all 
been manufactured by the Ehrhardt process. 

The method consists of the piercing by means of a 
mandrel circular in cross-section of a hot billet of square 
section, which is held in a hollow cylindrical die. The 

rocess is very clearly represented by means of models. 
The manner in which the exact evenness in the thickness 
of the wall is oe is particularly striking. Gun- 
barrels for double and treble-barrelled guns, and even 
large gun tubes are manufactured by this process. The 
initial operation in the manufacture of boiler ring courses 
is performed in a similar manner, the hollow billets 
being afterwards rolled out into cylindrical rings on a 
rolling mill. Thus both riveted and welded seams are 
dispensed with in the finished course. 

rossing the main avenue of the Exhibition, the pavilion 

of the Gutehoffnungshiitte of Oberhausen is reached 
(No. 501). In front is presented to view a large winding 
engine. On turning to the right the spectator is con- 
fronted with an extensivs collection of ores, pig irons, 
and other material. The variety of the kinds of iron pro- 
duced at these works is shown by the large number of 
rolled sections, and massive plates afford evidence of the 
capacity of the rolling mill. Forgings and castings of 
excellent quality, representing orders for the most part, 
are a proof of the remarkable pro; which has n 
achieved in Germany with regard to the soundness of 
the castings and cleanness of execution manifest even on 
the rough exterior. 
_ In making the tour of the building, numerous interest- 
ing illustrations of the development of the works from 
small a cengges are presented. Samples of wheel-bosses 
and pulleys, tyres, and bridge-building material are on 
view, which exhibit a remarkable degree of toughness. 

The whole attention is now centred on the large blow- 
ing engines, at present driven with producer-gas, but 
later to be worked by blast-furnace gas. The uliar 
arrangement of having the blowing cylinders placed at 
the side is due to the desire for economy of s length- 
wise. Theengine is of the two-throwtype. The firm has 
contributed largely to the rapid development of gas 
engines driven direct by blast-furnace ~—— is ex- 
perienced in all systems of such motors. me idea of 
the serviceableness of their machines may be gained from 
this fact. 

Four smaller pavilions are now entered, the first one 
being that showing the Goldschmidt process (the Thermite 
Company) (No. 499), where may be witnessed the welding 
of portions of iron by means of thermite, a mixture of 
aluminium and oxide of iron ; also the reduction of carbon 
free metals, more particularly manganese and chromium. 
Next is the Niederrheinische Hiitte, containing an exhibit 
which is admirably elucidated by analyses. en follows 
the exhibit of Dr. Otto, of Dahlhausen (No. 515), where 
may be seen a full-size model of the most modern type 
of coke oven, fired from below by means of gas burners. 
Lastly, the pavilion of the Buderns Iron Works at 
Wetzar (No. 484), which, besides exhibiting a beautiful 
model of a blast-furnace, also illustrates the utilisation of 
last-furnace slag for cement making (termed iron Port- 
land cement). 

The t Hall of Industry is visited in turn, where the 
magnificent —_ of the Phoenix Company at Laar, 
near Ruhrort (No. 514), confronts the spectator, Amon 
a t number of objects, material, and products finish: 
wholly or in part, is a large collection of grooved rails for 
tramways, which is most ially deserving of notice. 





The etching specimens of old and new products near the 
central column are highly instructive. 

The central circular road leads through to a series of 
exhibits of tube and plate works, which are classified in 
such a manner as to it of an interesting compari 
of their efficiency. the right hand is the stand of the 
Diisseldorfer-Réhren Walzwerk (formerly Poensgen and 
Co.)(No. 490), with welded tubesof all kinds (drawn, rolled, 
and butt or lap-welded). ides these are other hollow 
bodies, the excellence of the material of which is shown 
in the flanged and bent portions. On the left are placed 
the objects of the Schultz Knaudt Compaty (No. awd 
the special feature of which consists of boiler rings, bot 
plain and corrugated, with welds of excellent workman- 
ship left in the rough state ; water gas having been exclu- 
sively used for heating the plates pre ratory to welding. 
The tall columns, the highest of which is 11.36 metres 
(352 ft.) in length, are evidence of the remarkable skill 
exercised in the manufacture of these products. 

The suceeeding stand is that of Messrs. Harkort in 
Duisburg (No. 496), distinguishable by the central revolv- 
ing estal with the bust of Prince Bismarck. Here 
the chief objects of interest are the plates for the con- 
struction of burglar-proof safes, manufactured with 
different degrees of hardness. 

Further on, on the right, is Piedboeuf and Co, (No. 510), 
with tubes and hollow articles of the most intricate kind. 
welded by hand. On the left, in, follows the Duis- 
burger Eisen und Stahiwerk (No. $38), showing specimens 
of heavy work, in particular end-plates for marine boilers, 

The exhibit of the German-Austrian Mannesmann tube 
works (No. 486) is the next in turn on the right. This 
most instructive collection displays the process of tube 
manufacture by the method of oblique rolling, which 
failed to fulfil all that had at first been expected of it, and 
is now only used in the preliminary stage of manufacture, 
The tubes are brought to their final state of perfection 
by the use of the so-called Pilger process. . - 

Confronting this is the stand of the Krieger Steel Works 
(No. 525), with beautiful specimens of the firm’s products, 
comprising for the most part shipbuilding material. 

The collective exhibition of the Siegerland is now 
entered (Nos. 387 to 478). : This district forms the southern 
part of Westphalia, and is widely celebrated on account 
of the great wealth of its mineral lodes, containing spathic 
iron ore, rich in manganese, from which are produced 
white pig iron and spiegeleisen. The progress achieved 
here in the last decades may be noted by comparing the 
two full-sized models of an old and a new t-furnace. 
Mention must also be made of the models of Burgers, of 
Schalke, not alluded to in the catalogue, which show how 
a blast-furnace may be constructed entirely of iron, pro- 
vided it is properly cooled on the outside. 

On arriving at the end of the central passage, and 
turning to the left, an extensive exhibit is seen, consisting 
of chilled rolls of great superiority. These form a 
speciality of the Siegerland. Unfortunately, no fractures 
are shown of these rolls, which are manufactured in dif- 
ferent di of hardness; by this means the depth to 
which the hardening penetrates would have been apparent. 

The way now leads past several small exhibits—Séding 
and Halbach (No. 524), the Aplerbeckerhiitte (No. 380), 
and Capito and Klein (No. 485). The latter shows some 
thin plates made of Siegerland iron. These are followed 
by the Aachener Hiitten Aktien Verein at Roth Erde 
(No. 379), and again the Pheenix Works. Then taking a 
passage turning off to the right, the tube and plate- 
making section is once more through. Boecker 
and Co., of Schalke (No. 432), and the stand of the Wit- 
tener Guss-Stahlwerke (No. 500) is reached. This section 
is devoted to the display of moulded steel castings of mild 
steel, numerous and excellent specimens of which are to 
be seen on all sides. The extraordinary improvements 
which have been effected in this particular branch will be 
realised on examining these castings. Until quite re- 
cently it was practically an impossibility to obtain a mild- 
steel casting free from blow-holes, yet the materials, 
which in many instances are.purposely left in the rough 
state, shows no cavities either on the surface or in the 
fractures. 

Before proceeding further, the collection of Felix Bis- 
choff (No. 479), in the section of the collective exhibition 
of the Siegerland, should on no account be passed over. 
This forms one of the most instructive collections with 
regard to the composition, and the qualities dependent 
thereon, of the various kinds of tool-steel, more especially 
of the quick-cutting tool-steels which are now coming 
into general use, and are already extensively applied for 
rough turning in those works equipped with sufficiently 
powerful lathes. 

Passing on, the way leads between the Gelsenkirchener 
Stahlwerke, formerly Munscheid (No. 495), with a large 
cylinder cover 2.36 metres (about 7 ft. 10 in.) in diameter, 
and the Saarbriickener Guss-Stahlwerke at Malstatt- 
Burbach (No. 519), with a revolving turret cover, and a 
ship’s stern-post of 25 tons weight, also a nickel-steel 
armour-plate which has been subjected to a ballistic test, 
and shows in the fracture the excellent Bee of the 
cast steel. The Oberbilker Stahlwerke (No. 382) follow, 
with a fine propeller shaft for a marine engine, and the 
end of Group II. of the Exhibition is then reached. 

The steel works appliances of Laeis (No. 507), at the 
end of the e, are worthy of attention, comprising a 
stamping machine for mer converter bottoms, and 
also a casting ladle. Returning through the central 
avenue, there may be seen on the one side the Westphalian 
Steel Works of Bochum (No. 531), and on the other 
Grillo, Funke, and Co, (No. 498). all sides the excel- 
lency of the mild-steel castings calls for admiration. _ 

In the stand of Oeking and Co. are exhibited the inte- 
resting patent couplings of Mr. R. M. Daelen, of Diissel- 


dorf. 
On looking back towards the entrance, the exhibit may 
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be observed of the Rheinische Stahlwerke (No. 517), 
which affords many proofs of the improvements in mild- 
steel castings as well as in forgings and rolled pieces. The 
Hochfelder Walzwerke is also represented, showing chain 
cables for ag Besides this there is the Emscherhiitte 
exhibit (No. 381). 

Adjoining Group IT. is the comparatively small Mining 
Section, GroupI. This can be entered direct from the 
former, and thence the extensive sub-section of the Asso- 
ciation for Mining Interests of the Dortmund district is 
reached, forming part of the same group. Here, contrary 
to the general rule, are represented not only the produc- 
tions of the Rhineland and Westphalia, but also those of 
other mining districts of Germany. 

The Machinery Hall is then reached, where gas- 
engines, blowing-engines, and rolling mill engines are at 
work, of which the thorough study would occupy many 
days. These are objects, however, which do not enter 
within the scope of the present paper, and the author will 
therefore take leave of the members at this point, in the 
hope that they may find a guide better qualified than 
himself to conduct them through this department. 








ROYAL CORNWALL POLYTECHNIC 
SOCIETY. 

THE sixty - — exhibition of this Society was 
opened in the Polytechnic Hall, Falmouth, on Tuesday, 
August 26, by the President, Sir William H. Preece, 
K.CB., F.R.S. Founded in 1833 by the late Miss Anna 
Maria Fox, for the encouragement of science and the 
fine and industrial arts, this is the earliest provincial 
institution of the kind in England. From 1835 it en- 
joyed the patronage of the late Queen, who has been 
succeeded as patron by his present Majesty. In his 
opening address the President characterised exhibitions 
like this as admirable incentives to education. Over 
and above their commercial value for advertising the 
articles exhibited, they possessed a still higher value 
as advertisements of the skill, industry, ingenuity, and 
perseverance of the exhibitors, and thereby stimulated 
powerfully a healthy spirit of rivalry and emulation be- 
tween different towns and between different individuals. 
From the time when, as a student in the applied science 
department of King’s College, London, he had been taken 
with his fellow students by the professor of mechanism to 
watch the whole p of the Great Exhibition build- 
ing in Hyde Park in 1851, there had been few exhibitions, 
either in this country or abroad, with which he had not 
been concerned in one capacity or another. Three of 
them he regarded as marking epochs in history: First 
and foremost that in 1851, the prototype of its successors ; 
next, that in Paris in 1881, cooked to electricity ; and 
again, the latest held in Paris in 1900, which he thought 
seemed likely to signalise the end of exhibitions on so 
vast a scale, owing to its having proved such a great 
failure financially. By international exhibitions atten- 
tion had been drawn to the crying want of standardi- 
sation in measurement. It was ridiculous that guns 
should be measured in one way, and rifles on quite 
a different | aly and that railway gauges should 
everywhere differ as they do. In time, too, he hoped 
such exhibitions would lead to the general use of 
the metric system. Decimal measurements had, in- 
deed, been advocated as long ago as 1785, by no 
less eminent an engineer than James Watt, who, 
however, had not been successful in inducing English 
engineers to take it up in substitution for the compli- 
cated mode of measurement still prevailing throughout 
this country and the United States. In glancing round 
the objects now exhibited, he wished to acknowledge the 
energy with which Mr. F. H. Headley, of St. Anstell, 
had taken charge of the electrical department; as also 
the untiringly renewed and gratuitous labours of Mr. 
William Brooks, of Reigate, in arranging one of the 
finest displays he had ever seen of the photographer’s 
art. In the loan collection from the General Post 
Office, lent in response to his own request, he drew 
attention to an object that he highly prized, which 
had never been publicly exhibited before. It might 
now be called a fossil telegraph, gy | part of the 
first practical telegraph ever laid down. It was laid as 
early as 1837, between Euston and Camden, for working 
the trains of the London aad Birmingham Railway—nine 
years before telegraphy became, in 1846, a commercial 
convenience. In 1837—the year that Queen Victoria came 
to the throne—five wires were laid down underground in a 
wooden trough ; and so recently as only five years ago 
workmen on the London and North-Western Railway came 
across portions of this old telegraph. On the Queen’s 
Diamond Jubilee—in 1897—her order for the publication 
of her message to all her people was nap by herself 
through these old wires, by pressing with her own hand 
the identical ivory push which was seen in connection 
with them in the case now exhibited. 

A vote of thanks to the President for his address was pro- 
posed by Mr. R. G. Rows, Chairman of the Technical In- 
struction Committee of the Cornwall County Council, who, 
adverting to the science classes now carried on in the 
county, expressed his belief that the nation which would 
gain the ascendancy in the future would be the one which 
could put the most heart and enthusiasm into the study 
of science and art. In seconding the vote of thanks, Sir 
Arthur Pendarves Vivian desired, after a commercial 
experience of over half-a-century, to endorse all that the 
President had said about the need of standardisation in 
measurements, and about the desirability of adopting the 
metric system. Already are the measurements of our 


naval guns made on this system, and the sooner it is 
applied to everyday life the better will it be for the 
nation’s prosperity. ‘In electricity he could testify to the 
enormous advance that has been made, even though this 
science is still in its infancy. When, forty-eight years 





ago, after having received his scientific education abroad, 
he went into the business of copper-smelting, no less 
than three roasting processes had to be gone Hoag ad 
for oxidising the sulphur in the ore, after which the 
silica employed in the smelting had to be remov 
as a slag, and then the crude metal had to be re- 
fined to the degree of purity desired. At the present 
time nearly the whole process for the production of 
ure copper was accomplished by the aid of electricity. 

e had himself been one of the first in Cornwall to intro- 
duce electricity into domestic life as an element of per- 
sonal comfort and convenience: when building a house 
about twenty years ago, he had had it wired during the 
building, an never regretted so doing. When in 
Parliament, he had urged the importance of having all 
lighthouses and lightships placed in telegraphic communi- 
cation with the mainland ; and he was glad to know that 
a good many lighthouses were now so connected with the 
shore. In acknowledging the vote of thanks, the Pre- 
sident mentioned that he fad been a member of the Com- 
mission appointed to consider the electrical communica- 
tion from lighthouses and lightships to the shore; and as 
engineer-in-chief to the Post Office he had enjoyed the 
gratification of carrying out the work. 

By the decision of the judges in the electrical and 
mechanical sections of the Exhibition, four silver medals 
of the first order were awarded as follows: To the gas- 
engine of 25 brake horse-power and the 11-kilowatt 
dynamo shown by Messrs. ‘Tangyes, Birmingham, an 
utilised for lighting the Exhibition ; to the collection of 
electrical switches exhibited by Mr. F. H. Headley ; to 
the combined high-speed engine and dynamo for electric 
lighting by Messrs. Reavell and Co., Ipswich; and to 
the combined magnetic tee-square and drawing-board of 
Messrs. W. T. Ellison and Co., Irlams-o’-th’-Height, 
Manchester. The last of these, stated by the President 
to have been designed by Mrs. Ellison, is a simple 
invention, consisting of a tee-square which has a series 
of small horse-shoe magnets let into its stock, sliding 
in contact with a strip of iron fitted along the work- 
ing edges of the drawing-board: the square is thereby 
caused to cling firmly to the board in its correct posi- 
tion, whether the board be horizontal, sloping, or even 
vertical. One of six second silver medals was awarded 
to Mr. Henry Davey’s model of his trip valve- 
gear, suitable ‘or steam engines driving dynamos and 
other machinery; and another to Messrs. W. Brenton’s 
telescopic lifting-jack or carriage-setter, applicable to 
carriage axles as low as 16in. and as high as 29 in. 
Various objects of merit were rewarded with bronze 
medals of two classes; and several others received 
certificates of merit, or were commended. Among those 
gaining a first bronze medal was the ingenious ‘‘ topo- 
phone” of Mr. C. R. Heap, an American invention for 
assisting the ear in judging where any sound heard at 
sea comes from; with a little practice it is said to enable 
the direction of a sound to be determined within a point 
or two; at the same time the intensity of the sound is 
largely augmented by the uliar shape of the horns 
composing the instrument. Such properties, if confirmed 
i actual experience, must render this a highly service- 
able — on board ship in a fog. 

A collection of peculiar historical interest was lent by 
Mr. George Tangye, residing at Heathfield Hall, Hands- 
worth, Birmingham, which was the home of James Watt 
during his partnership with Matthew Boulton in the 
celebrated Soho works from 1774, until he died there in 
1819. The collection comprises pictures, original docu- 
ments relating to the steam engine, and quaint corre- 
spondence, including letters received by Watt during a 
quarter of a century (1784 to 1809) from Josiah W. og 
wood, John Rennie, John Hornblower, Thomas Telford, 
and other eminent men, together with a number from 
members of the Fox family of Falmouth, and from their 
firms ; also two letters from Watt himself. 

The photographic department, which received the 
President’s warm commendation and gained numerous 
medals and other awards, included three of the under- 
won photographs for which Mr. J. C. Burrow, of Cam- 

rne, has won so a wide a reputation ; these were taken 
in Dolcoath, and Cook’s Kitchen Tin Mines, Cornwall, 
and in Llechwedd slate mine, North Wales. A new 
gum-bichromate process was illustrated by three admir- 
able photographs from Mr. John R. Gotz, London. Ex- 
amples were also shown of photo-micrography by Mr. 
F. Martin Duncan ; and of tele-photography by the Rev. 
H. Holroyd Mills, obtained by converting a telesco 
into a camera, whereby distant objects, such as eustiete, 
are brought out more conspicuously than would otherwise 
be possible. A collection of photographic appliances was 
also on view. 

Besides an extensive exhibition of pictures in oil and 
water colours, there were la’ collections of ornamental 
art-work from the Leighton Buzzard handicraft class, and 
from the several schools of art and technical classes 
under the Cornwall County Council; and of art needle- 
work and lace from the Ickleford class, Hitchin. These 
earned various medals and prizes. To the fishery 
classes at St. Ives, Newlyn, Porthleven, and Polperro, 
prizes were awarded for net making and repairing, for 
ginging of hooks, for sail repairing, for splicing of ropes, 

th hemp and wire, and for other work. 

On the evening of the opening day an illustrated lecture 
upon ‘ Conmwell, the Nursery of the Steam Engine,” was 
= by Mr. Henry Davey, himself a Cornishman. 

rmwall enjoys the honour of having first adopted James 
Watt’s great improvements ; and Cornish ineers have 
done so much in the early development and application 
of the steam engine that a review of its early history and 
present position as a prime mover seems appropriate to 
the existing circumstances of the county. In some of its 
applications the lecturer anticipates a long life for the 


steam engine as a prime mover, notwithstanding that in. 





various directions the gas engine is now competing with 
it so keenly. Electricity, though not yet a prime 
mover, may some day become one. Meanwhile to 
all existing: prime movers it is a highly economical 


ed | servant, giving out under proper conditions of employ- 
ai 


ment a larger proportion of the power received from 
them than can be recovered throu D other transmitting 
agencies. The time may not be distant when practical 
means may be discovered or invented of converting heat 
direct into electric current without a great loss in the 
conversion. Whenever this is accomplished, electricity 
will then take the place of steam as a prime mover. Mr. 
Davey embraced the opportunity of | epen.: to the fact 
that in its mining industry Cornwall has almost taken the 
lead in the establishment of technical classes. John 
Taylor’s “‘ Record of Mining,” published as long ago as 
1829, contains a most excellent prospectus for a mining 
school in Cornwall, which has formed the model for the 
schools that have been established at Camborne and else- 
where. As far as mining is concerned, Cornwall has 
always been in the front rank in its efforts to teach science 
and arts, as is shown by the good positions occupied 
abroad by prominent Cornish miners who have received 
their technical training in the county. 

On Wednesday, August 27, a description was given of 
the Cornwall electric power undertaking, by Mr. Charles 
A. Baker. Other scientific papers contributed were on 
the ‘‘Migratory Birds. of Cornwall,” by Ethel A. Rey- 


d| nolds, to which a prize was awarded ; on ‘‘ Volcanoes and 


Earth Movement,” and on ‘‘ Mineral Veins,” by Arthur 
G. Curnow; and on ‘British Oak Galls,” with illustra- 
trations, by G. C. Bignell, in connection with a displa 
of insects in the natural history department, to w ib 
was awarded a first silver medal. 

On Thursday evening, August 28, a popular lecture on 
‘* Wireless Telegraphy” was given by the President, by 
whom also the new building for the Falmouth School of 
Art was opened on Tuesday. In view of the great 
interest taken in the classes for both science and art by 
the late Miss Anna Maria Fox, founder of the Poly- 
technic Society, the new building is dedicated to her 
memory. It has been erected in Arwenack Avenue, the 
foundation stone having been laid about a year ago by 
Lord St. Levan. 

On Friday evening there was a performance of vocal 
and instrumental music; and the Exhibition closed on 
Saturday evening, August 30. 


THE PROGRESS AND MANUFACTURE OF 
PIG IRON IN GERMANY SINCE 1880.* 


By W. BrueMann (Dortmund). 


A. THe Economic ASPECT OF THE Pic-IRON 

InpDusTRY OF GERMANY. 
_ A comparison of the entire world’s production of pig 
iron (18,300,000 tons) in 1880 with that given for 1901 
(over 39,000,000 tons) shows that in this period the pro- 
duction of pig iron has been more than doubled. Almost 
the whole of this increase may be apportioned between 
two countries—Germany and the United States. In 
1880 the United States ranked second among the iron- 
producing countries with a production of 3,895,000 tons, 
equal to half the production of Great Britain at that time, 
and Germany occupied the third place with 2,729,000 
tons, or about one-third of the English output. In the 
year 1900 there were produced in America 14 million 
tons; in England, 8.962 million tons; and in Germany, 
8.351 million tons. The production of the United States 
is, therefore, more than three and a half times, and that 
of Germany more than three times, ter at the present 
time than in 1880, while that of England shows but a 
moderate increase. 

It is unnecessary at a meeting of the Iron and Steel 
Institute, the members of which have taken so prominent 
a part in finding new outlets for the use of iron and steel, 
to examine into the causes which have led to this rapid 
rise in the world’s production of pig iron. Equally inap- 
— would it appear to discuss fully the sudden 

evelopment of the American iron industry. It may 
permitted, however, to touch briefly upon the conditions 
which led to the vast increase in the manufacture of pig 
iron in Germany. 

Two chief factors among many others contributed to 
bring about this result. In the first place, an extraordi- 
nary development in oe powcr | took place, which 
rendered available a good supply of native fuel for 
German blast-furnaces ; secondly, the opening up of the 
iron ore —— of Luxemburg and Lorraine was neces- 
sitated by the introduction of the basic processes. : 

Since 1880 the total coal production of Germany, which 
at that time amounted to about 47 million tons, has 
more than doubled. In round figures 100 million tons 
were raised in 1900. The greater part of this increase 
was obtained in the Ruhr district, the output rising from 
22 million tons in 1880 to 60 million tons in 1900. The 
coal-mining industry has therefore developed in about 
the same —_—, as the iron-making industry. In 
fact, this district could supply the whole of the German 
blast-furnaces with coke, since the amount of coke pro- 
duced here alone in 1900 was 9,644,000 tons, while that 
of the whole of Germany in the same year was 12,859,000 
tons. The coke produced in other parts besides the 
Ruhr district amounted to: 








Million Tons. 
In Upper Silesia _.... Fe me oo SD 
In Lower Silesia sii Sie ap ... 0.536 
In the Saar district ... a i ... 0.894 
», Aachen district ee os ccs eT 
»»  Oberkirchen district... a5 ... 0.033 
» Kingdom of Saxony... me ... 0.074 





* Paper read before the Iron and Steel. Institute 
Diisseldorf meeting. 











Sept. 5, 1902.] 


ENGINEERING. 





325 








The discovery of the method for the dephosphorisation 
of iron in the converter exercised the most important 
influence on the rise of the German iron industry. At 
the meeting of the Institute at Diisseldorf in 1880, Mr. 
Massenez stated that : 

‘“‘For a long time it appeared as if the dephosphorising 
of pig iron in the manufacture of steel and homogeneous 
iron could only be accomplished in the open-hearth, and 
was in the converter oo until the achievements 
of Snelus, Richards, and Thomas and Gilchrist were made 
known, whieh proved at once the possibility of dephos- 
phorising by means of the basic process in the Bessemer 
converter. a 5 

‘“The German ironmasters, owning vast quantities of 
cheap Lag pi ores, but having little hematite at their 
command, had reason to be thankful to those who, 
either through their good counsel or actual active service, 
have conduced to this result.” 

Notwithstanding that these words emphasise the ex- 
treme importance for the German iron industry attributed 
to the introduction of the basic process so soon after its 
discovery, yet it could byt have been anticipated at 
that time that Germany would in twenty years’ time be 
producing over 4,800,000 tons of basic pig iron, or about 
2 million tons more than the total iron production of 1880. 

Simultaneously with the basic pig iron the manufacture 
of foundry pig in Germany has also greatly increased— 
that is to say. from 200,000 tons in 1880 to 14 million tons 
in 1900. In the meantime Germany has become’ able to 
sup ly her own requirements as regards foundry pig. 

The manufacture of puddling iron and spiegel has 
declined from about 2 million tons to 1.6 million tons. 
Unfortunately the statistics do not give separate details 
of these two varieties of iron, otherwise a considerable 
variation in the amount of each would be noticeable. 
The production of wrought iron sank from 2 million tons 
in 1880 to 1.2 million tons in 1895. Since then it rose to 
1.8 million tons. The production of Bessemer pig has 
experienced comparatively unimportant fluctuations, 
amounting to about half a million tons. 

Notwithstanding the unprecedented development of 
the German iron industry, the blast-furnace works of the 
country have not been able to meet the demand. In the 
last ten years, 1891 to 1900, the excess imports have 
amounted to 1.8 million tons of Py and scrap iron. It 
must, however, be borne in mind here that the favour- 
able condition of the iron industry during the last few 
years has had much todo with this, since of that quantity 
more than 1 million tons was imported during the two 
years 1899 and 1900. It is probable, however, that in 
the succeeding years a change will occur, since in 1901 the 


exports exceeded the imports by 100,000 tons, and in the | y 


first half of 1902 by 330,000 tons. 

Before passing to the discussion of the distribution 
according to locality of the iron-making industry, the 
question of the ore supply of Germany may be briefly 
reviewed. In egpeaeer this subject, Dr. H. Wed- 
ding states: ‘‘On calculating how far the needs of the 
individual countries can be met by their own ore supply, 
it will be seen that only the United States and Germany 
have a sufficient supply of iron ore to enable them to 
manufacture their pig iron without the necessity of pro- 
curing supplies from abroad. In reality, however, the 
United States alone are doing this; while Germany, on 
the contrary, imports a considerable quantity of foreign 
ores. Great Britain imports considerably more than 
one-third of the whole of the ore uired for consump- 
tion, France about one-half, and lgium more than 
seven-eighths. Spain and Sweden are the two principal 
countries from which the supplies are drawn to meet the 
deficiency. The imports of ore into Germany exceed 
the exports. This ua not, however, imply that the 
importation is a necessity, but it is simply due to the 
fact that Swedish ore contributes materially to the 
enrichment of the blast-furnace charge, and that Spanish 
ores are used at the works where the working of non- 
phosphoric ore is desirable.””* 

The iron ore won in Germany in 1880 amounted to 
7 million tons. The production rose in 1900 to 19 million 
tons, chiefly on account of the excessive increase in the 
mining of minette ores. 

The imports of iron oresin.1900 amounted to 4,100,000 
tons in round figures,“of-which only about half a million 
tons were brought.overland. The Silesian iron industry 

rew supplies amounting* to a quarter of a million tons 
from Austria-Hungary, and the remaining quarter (pro- 
bably consisting mostly of pyrites residues, tap cinder, 
), ber contributed by Beigtam, France, Holland, and 

ngland. 

Of the ores imported from beyond the seas, only a 
small portion entered by way of the German ports, in all 
about half a million tons in 1901; while through the 
Dutch ports of Rotterdam and Amsterdam about 3 mil- 
lion tons were consigned. From Spain, Portugal, Algeria, 
and Italy were imported 1,800,000 tons of non-phosphoric 
ores, and Sweden contributed chiefly ores rich in iron and 
phosphorus to the amount of 1,300,000 tons. 

The supply of manganese ore is principally drawn from 
Russia (150,000 tons). From Greece, India, and Brazil 
about, 27,000 tons were obtained. The appended Table, 
in which are tabulated the imports from foreign countries 
into Germany of iron and manganese ores, has been fur- 
nished by the kindness of the firm of William H. Miiller, 
in Rotterdam. 

The rapid rise in the production of pig iron in Germany 
might lead to the supposition that the German blast- 
furnace industry was Doing carried on under singularly 


favourable conditions. This is, however, far from being 
the case, since in those regions which possess an abundant 
supply of fuel very little ore is mined, and conversely the 


* There is no doubt that German iron ore imports 
would be considerably reduced if the native ores were 
transported at American rates. 


TABLE OF STATISTICAL DETAILS OF THE IMPORTS, EXPORTS, AND THROUGH TRANSPORT OF IRON ORE, MANGANESE 
ORE, AND CINDER, AVAILABLE FOR SMELTING, ACROSS THE FRONTIER OF THE GERMAN EMPIRE, DURING THE 


YEARS 1881 To 1900. 









































Imports. Exports. TuHRovGH TRANSPORT, 

Year. Bite ane 

| Iron Ore. ~~ Cinders. | Iron Ore. — Cinders. | Iron Ore. — Cinders. 

tons tons tons tons tons tons tons tons tons 
1881 633,642 # 419 1,450, 745 Fa 805 7,468 640 15 
1882 785,359 3,675 a3 1,621,180 2368 od 641 161 
1883 754,728 tt 1,784,585 = os 
1884 981,347 9,100 1,448 1,899. 395 8551 1,183 904 693 644 
1885 852,397 A 125,538 1,771,238 af 13,892 80 ea 2967 
1886 813,002 101,459 1,831,975 a: 16,196 326 204 
1887 1,036,603 167,469 1,744,937 a 39,972 386 297 
1888 1,163,881 315,034 2,212,238 = 37,623 508 997 
1889 1,252,968 421,128 219,015 oe 39,902 18,179 A 456 
1890 | 1,559,512 “Fe 490,633 2,245,491 ai 100, 296 37,012 ae 1466 
1891 1,249,221 11,413 410,870 1,973,481 1755 19,465 29,544 741 
1892 1,675,124 9,654 521,665 2,643,403 2304 16,728 38,541 871 2786 
1893 1,573,839 12,092 477,801 2,353,398 2687 17,412 43,349 227 3498 
1894 2,093,007 14,252 632, 2,558,729 2787 21,503 61,821 2088 997 
1895 2,017,135 22,575 537,542 2,480,135 4460 20,431 88,178 3314 421 
1896 | 2,586,705 63,869 680,251 2,642,294 7177 17,214 68,267 3457 165 
1897 3,185,643 86,910 670,224 3,230,390 8615 27,722 99,088 4031 83 
1898 8,517,419 130,710 685,095 2,933,733 4809 29,931 78,543 1219 
1899 | 4,218,959 196,827 892,388 3,139,207 7 | 25,564 74,664 1184 120 
1900 | 4,105,583 204,136 974,699 3,360,220 1988 32,391 105,872 

| 








Nore.—-The whole of these figures represent tons of 1000 kilogrammes. The data given correspond to the official statistics of 
the Imperial Statistical Department. 


districts rich in ore lack the necessary fuel. It also 
often occurs that the consumers of pig iron are situated 
at a great distance from the place of production, A few 
words as to the individual localities in Germany where 
pig iron is manufactured will suffice to render this clear. 

At the meeting of the Institute at Diisseldorf in 1880, 
a paper was by Mr. Schlink, whose name is doubt- 
less well remembered by the older members, on the iron 
smelting districts of Germany. According to him these 
were divided as follows : 

1. Rhenish Westphalia. 

2. Luxemburg and Lorraine. 

3. Upper Silesia. 

The statistics of the smelting works have undergone a 
modification since then, and the localities may now be re- 
arranged as follows : 

1. Rhenish Westphalia, exclusive of the Saar district 
and the Siegerland. 

2. The Siegerland, the Lahn district, the 
assau. 

3. Silesia and Pomerania. 

4. The kingdom of Saxony. 

5. Hanover and Brunswick. 

6. Bavaria, Wiirtemberg, ogi £9 

7. The Saar region, Lorraine, and Luxemburg. 


Group I.—RHENISH WESTPHALIA. 

The pig iron production of the Rhineland and West- 
— 1s supported by the vast coal resources of the Ruhr 

sin, and it is owing to this wealth of fuel that the dis- 
trict holds the leading position it has acquired in the 
further manufacture of the iron. The Diisseldorf Exhibi- 
tion affords a convincing} proof both of the state of 
efficiency and of the many-sidedness of the iron industry 
of this district. 

The high 


Hesse- 


ition occupied by the industry here has 
been attained after a long period of years, and even during 
the last twenty years it successfully held its own, in 
spite of the heavy losses incurred by the works in conse- 
quence of the falling off in the production of wrought 
—_ and the resulting depreciation of the existing instal- 
ations. 

In his publication on the iron industry of the Dort- 
mund district, Mr. Tiibben, Bergassessor, makes the fol- 
lowing statement : 

‘The far-reaching influence of the basic steel produc- 
tion in the course of the last twenty years upon the 
methods of producing pig iron is best shown by the fact 
that in. 1880 the production of puddling iron, amounting 
to 352,811 tons, formed 43 = cent. of the total pig iron 
produced in the district. During last year (1900) not more 
than 56,164 tons were manufactu representing only 
2 per cent. of the total output of pig iron. In the same 
period the production of basic pig rose from 396,226 tons, 
or 48 per cent., to 2,306,056 tons, or 80.5 per cent., of the 
total production of iron. It must borne in mind 
that about 85 per cent. of the steel produced is made by 
the basic process. : . 

The blast-furnaces of the Rhineland and Westphalia, 
with the exception of those at Eschweiler, use exclusively 
coke manufactured from the coal of the Ruhr basin. _Not- 
pase egson.| that = coke is —_ from coal with me 

tly varying coking capacity and purity, it may 

pie he a] a good blast-furnace coke. The ash con- 
tent is about 9 per cent., and the moisture amounts to 
from 7 to12 percent. As regards its capacity to resist 
pressure, it may be mentioned that the experience during 
the last twenty years shows that furnaces 30 metres (about 
100 ft.) high can be worked with Ruhr coke without the 
least difficulty. a : 

Most of the blast-works in the Ruhr district have their 
own coking plants, but these now no longer furnish the 
whole wig | required for the works, because the col- 

e fix 


lieries: have fixed the price of eoking coal at such a figure 
that the iron works scarcely gain any advan rom 
making their own coke. The large iron-making of 


the coal district have, however, placed themselves in a 
position independent of the market by the purchase of 
collieries. In many cases these are in the immediate 
neighbourhood of the blast-works, or, failing this, the 





companies have their own connecting railways. The fol- 





lowing works are owners of coal mines: Hoerde, the 
Union Works, Hoesch, Schalke, the Bochumer Verein, 
Krupp, the Gutehoffnungshiitte, the Phoenix Works, the 
Rheinische Stahlwerke, and Deutscher Kaiser Company. 

As regards the supply of iron ore in the Rhine and 
Westphalian district, it may be said in the first place 
that in the coal district itself, with the exception of an in- 
considerable quantity of blackband (22,696 tons) and bog 
iron ore (1585 tons), no iron ore is mined. soonera 
Mr. Tiibben, the Dortmund district consumed in 1900, 
2,858,153 tons of native ores and cinder, and of foreign 
ores 3,059,573 tons. 

Of the native ores, minette is used the most extensively, 
and of this only the better kinds on account of the great 
distance and heavy cost of transport. These contain 32 
to 38 per cent. of iron, 6 to 8 per cent. of silica, and 10 to 
18 per cent. of lime. The railway freight for this ore 
has lately been reduced to below 6s. per ton, and the 
price in the coal district is about 9s. The ore breaks up 
into large fragments, and is considered to be very easily 
reducible and of good quality. 

The next most important contribution is the spathic 
iron ore of the Siegerland, which is supplied readily cal- 
cined. This contains from 47 to 58 per cent. of iron, and 
8 to 10 per cent. of manganese, with 9 to 12 per cent. of 
residues. Of the total quantity of 1,500,000 tons mined 
in the Siegerland, Rhenish Westphalia consumes about 
one-third. The ore is brought from a distance of 90 miles, 
and the freight is somewhat less than 3s. perton. The 
price of the ore delivered is 18s. 

This ore is of great value in the steelmaking process on 
account of the absence of phosphorus and the high man- 
ganese content. Certain kinds contain a not inconsider- 
able quantity of copper, and lead and zinc ores almost 
always occur with the iron ore. Previous to calcining the 
spathic ore is in lumps, and after calcining it is powdery, 
but not so fine as some kinds of Spanish spathic ore or 
pyrites residues. As regards the extraction, which, on 
account of the moisture and the loss of manganese in the 
blast-furnace, is assumed-in practice to be 50 per cent. of 
the metal, the spathic ore comes nearest to the Spanish 


ores. ; 

From the Lahn and Dill district two kinds of ore are 
supplied to the Ruhr region—red hematite with 48 to 
52 per cent. of iron and fully 20 per cent. of residues, and 
manganese ores containing 22 to 38 per cent. of iron, 7 to 
8 per cent. of manganese, and 18 to 25 per cent. of resi- 
dues. These ores are conveyed a distance of about 132 
miles, the freight being about 4s. per ton. The price 
delivered for the red hematite is 15s. 7d., while that for 
manganese ores amounts to 14s. 6d. There is a consider- 
able percentage*ef phosphorus in these ores, and the 
extraction of metal is low on account of the high propor- 
tion of residues. The hematite can by careful dressing 
be made fairly uniform in quality, but the metal content 
of the manganese ores fluctuates generally within some- 
what wide limits. About 100,000 tons of pyrites residues 
are consumed, the price at the furnace being about 15s., 
and th renga! ,000 tons of native tap cinder are 
used, the latter being worth 14s. 6d. at the furnace. 

At the iron mines of the Hiiggel, of the Porta and of 
Bredelar, 400,000 tons are mined annuall ether. 
The use of these, as also of the ores impo from beyond 
sea, will be pointed out in discussing the production of 
the various kinds of iron. 

A few general remarks may be of interest as to the 
routes by which the imported ores are brought in. For 
the Rhineland and Westphalia the Dutch ports at the 
mouth of the Rhine, Rotterdam, and Amsterdam are the 
most convenient. Nearly the whole import trade is con- 
ducted through these and recently through Emden. With 
a few exceptions which will be mentioned later, almost 
the whole of the ores imported from beyond sea are 
utilised in Rhenish Westphalia. The usual practice of 
the Rotterdam wharfingers is to negotiate the sale of ores 
from definite localities according to analysis, at prices 
which include delivery at the blast-furnace works. The 
ores are conveyed. by water to the works situated on the 
Rhine, while to those in the coal district they are either 
brought to Ruhrort by water and thence by rail or by 





rail the whole way from Rotterdam. The latter route is 
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only ible on account of the low rates granted by the 
Dutch railways to this kind of traffic. On account of the 
great volume of the consignments the ports of Rotterdam 
and Amsterdam obtain-very favourable ocean freights, 
and shippers endeavour in 7 way to render the cost 
of transit and transhipment as low as possible by em- 
ploying specially constructed vessels. 

he wharves and shipping on the Rhine are more than 
half owned in Germany. The total tonnage of ships and 
barges on the Rhine is 2,733,000 tons, of which 50 per 
cent. is owned in Germany, 37 per cent. in Holland, and 
13 per cent. by Belgium and other countries. The - 
owners of the Rhine also do their best to keep down the 
working expenses, and much credit is due to them for the 
construction of excellent steam-tugs, as well as for the 
enlargement of the carrying , nape d of the Rhine boats 
(up to 2000 tons and more). The cost of carriage of the 
ores from the Dutch ports to Duisburg and Ruhrort is 
about 1s. per ton, that to Neuwied being about 2s. per ton. 

The total freight to Dortmund and Hoerde amounts to 
3s. 6d. per ton, whether conveyed by water or by rail. 

About the same rates have to be paid, at least by those 
works not situated close to the canal, for transit vid 
Emden ; but the charges are not made up in the same 
way. Although the difference in the length of the water- 
way is not more than 30 miles (from Dortmund to Emden 
is 162 miles), the cost of transport on the canal, including 
transhipment, is 2s. to 2s. 6d., that is, more than double 
that of the transit by the Rhine. The canal has not long 
been opened (since 1899), and since Emden had previously 
been of little importance as a seaport, everything con- 
nected with it is newly acquired, and there is a scarcity 
of vessels. An additional freight of 1s. must be paid if 
the distance from the canal amounts to 10 miles. 

It is, however, anticipated that the great expenditure 
by the Prussian Government on the harbour works at 
Emden (the outer harbour has been deepened to about 
38 ft.) will prove justified, and that this means of commu- 
nication will develop in importance as regards the iron- 
producing district of the Ruhr. The canal permits the 
passage of ships of 900 to 1000 tons carrying capacity, 
and > ai is also a prospect that private railways may 
built to connect it with the works, which will render 
transit cheaper than by the State railways. 

To the total iron production of Germany in 1901 
Rhenish Westphalia contributed 38.7 per cent., the 
varieties being classified as follows : 

Rhenish 


Germany. Westphalia. 
Per Cent. Per Cent. 
10.0 


Puddling spiegel _... ss | ee , 

Bessemer pig ... ise Sa 74.2 11.5 
Basic pig = fe aos 38.4 57.0 
Foundry pig ... “fe ee 43.2 21.5 


Within this grouping the basic pig ranks first in 
importance, amounting to 57 per cent. of the whole 
production. ‘ . 

Nearly all blast works manufacture this variety, with 
the exception of the Krupp Works, and those on the 
middle Rhine. Steel ae are combined with the blast 
works in most cases, and the pig iron is charged in the 
liquid state into the converters. 

According to Bergassessor Tiibben, basic pig is worked 
by the direct process at the following works : 

The Bochumer Verein, with three converters of 5 tons 
capacity. 

Jeutscher Kaiser Company, with four converters of 
18 tons capacity. 

Hoesch Steel Works, with three converters of 12 tons 
capacity. 

Gutehoffnungshiitte, with four converters of 15 tons 
capacity. 
pom He Works, with four converters of 18 tons capacity. 
_ Phoenix Works, with three converters of 12.5 tons capa- 


city. 

Rheinische Stahlwerke, with four converters of 8 tons 
as om ’ 

_Union Company, with four converters of 18 tons capa- 
city. 

Basic pig is also manufactured at Schalke, the Nieder- 
rheinische Hiitte, Hochdahl, Friedrich Wilhelmhiitte, and 
Aplerbeck. : 

or commercial purposes this iron is manufactured with 
the following composition : 


Silicon. Phosphorus. Manganese. 
Per Cent. Per Cent. Per Cent. 
max. 1 min. 1.8 min. 2 


At the works in the coal district the charges are made 
up as follows: 35to 40 per cent. of minette ore; 35 to 40 
per cent. of Swedish ore (Griingesberg, Gellivare) ; 10 per 
cent. of spathic ore or Nassau brown ore ; 10 to 20 per 
cent. of various material, such as native and foreign tap 
cinder, Bessemer and open-hearth cinder, blackband, bog- 
iron ore, ores from the Porta, &c. ; : 

The works on the Rhine use as high a proportion as 
possible of Swedish ore, with pag Ae small admixture of 
minette, adding rich foreign ores high in phosphorus and 
manganese. ' : 

Of foundry pig, Rhenish sy mre produces about 
660,000 tons, corresponding to 21.5 per cent. of the total 
production of this variety in Germany, which latter 
represents 43.2 per cent. of all the iron manufactured. 

At the following works foundry pig is blown: Apler- 
beck, Hoerde, the Union Com a a eee 
Krupp (Rheinhausen, Hochfeld, 1 Yeuwied, Miilhofen), 
Friedrich Wilhelmhiitte, Gutehoffnungshiitte, Phoenix 
a eng ), Niederrheinische Hiitte, andthe Rheinische 
Stahlwerke. : 

A very considerable proportion of the Spanish ores 
see up the Rhine are used in the manufacture of 


foundry pig. Of the native ores, the hematite of Nassau 
and Bred 


are chiefly employed (the latter contains 





not more than 25 per cent. of iron). Minette is also 


The works on the lower and middle Rhine are parti- 
cularly favourably situated for the importation of foreign 
ores, and they therefore use these in preference to others 
for making foundry pig. Since the foreign ores form the 
basis for the manufacture of this kind of iron in Rhenish 
Westphalia, and since there is but little difference in the 
price of ores low in phosphorus and pure ores, as com- 
pared with that of other varieties, it is always sought to 
produce iron of special quality, containing a low percent- 
age of phosphorus (about 0.5 to 0.8 per cent.), sulphur and 
manganese. The greater number of works manufactur- 
ne ey pig also produce hematite iron of excellent 
quality. 

Bente: foundry pig low in phosphorus, highly pbos- 
phoric iron is also blown containing over 1.5 per cent., 
which is used in the large pipe foundries (Schalke 
and Friedrich Wilhelmhiitte). It may also be mentioned 
that the Duisburger copper works manufactures foundry 
pig entirely from pyrites residues. 

Bessemer Pig Iron.—Of this kind of iron the Rhenish 
Westphalian district yields 74.2 per cent., or about three- 
fourths of the whole quantity of Bessemer pig produced 
in Germany. The proportion which the whole quantity 
of this variety bears to the whole iron production of the 
country is 11.5 per cent. 

The relatively high production is explained by the fact 
that the Krupp establishment is well supplied with ores 
from the firm’s foreign mines from which the Bessemer 
pig is manufactu The works authorities smelt this 
iron at the blast-works at Rheinhausen and Hochfeld, 
and work it up in fifteen converters, of 5 tons capacity 
each, at Essen. The construction of new steel works at 
Rheinhausen has long been under consideration, but has 
not yet been carried out. Besides Krupp, the Bochumer 
Verein has also retained the acid process. This firm 
manufactures the raw material to supply three converters 
of 7.5 tons capacity each. 

Puddling Iron and Open-Hearth Pig.—In Rhenish 
Westphalia about 300,000 tons were manufactured, 
representing 10 per cent. of the amount produced in 
the country, which formed 22.6 per cent. of total 
production of iron. In 1882, 900,000 tons were blown, 
of which 800,000 tons were puddling iron. In 1900 
scarcely a fifth of the production was used for pud- 
dling, while four-fifths consisted of open-hearth pig. 
Up to the year 1896 the quantity of wrought iron pro- 
duced remained about the same, on account of the preju- 
dice against mild steel as regards untrustworthiness, 
inferior welding qualities, and extreme sensibility to the 
mode of treatment. Moreover, the mechanical appliances 
of the rolling mills were not everywhere capable of dealing 
effectively with the slabs or blooms. The rising price of 
coal and the increasing demands of the workmen soon 
limited the production, though the improvement in 
quality of the steel and the necessity of extensive new 
works were also certainly not without influence. The in- 
troduction of the brick hot-blast stoves increased the diffi- 
culties in the manufacture of the puddling iron, because 
the irons low in carbon and silicon, formerly so much in 
demand, were not so trustworthy as regards composition. 

The composition of pig iron for the manufacture of 
wrought iron is about the following : 


Per Cent. 
Carbon iS 2to3 
Phosphorus ane ake a 0.2 ,, 0.3 
Copper... soa <a a 0.2 ,, 0.3 
Silicon bo ies iss 0.3 ,, 0.8 
Manganese... sat sis ee 2,, 6 
Sulphur _... dive — i 0.01 ,, 0.04 


It is blown from the most varied kinds of ore, but the 
Siegerland spathic ore, the Nassau hematite and tap 
cinder are almost always used. 

Hitherto the production of mild steel by means of the 
Bessemer process has been chiefly under consideration, 
but it should not be forgotten that the open-heath fur- 
nace process contributes largely to the output. These 
furnaces are installed at all nae § works which use con- 
verters, and a great number of works employ this process 
exclusively. 

The t quantity of scrap iron available in the coal 
dtencick ag bendened the development of this process as 
regards the use of pig iron alone. At the most 20 to 25 
per cent. of pig iron isused inthe charge. Since the com- 
position of the pig iron may vary within much wider limits 
than is possible in the converter, every kind of pig iron 
is suitable for use, which may be unsuitable for blowing 
in the converter. Besides, a kind of iron is used in the 
open-hearth process, as in the Bessemer process, which is 
known as steel-making pig iron (stahleisen), the composi- 
tion being as follows: 


Per Cent. 
Carbon ise ae er a 3 to 3.5 
Phosphorus oe ‘ae 8 0.1 
ee ee ee ee, So 
Silicon ee ag it ATs 0.3 ,, 0.8 
4 


on _eaey ee - a “ie 
Sulphur... is bts Me 0.01 
About a quarter of a million tons of this iron is manufac- 
tured in Rhenish Westphalia, the Siegerland spathic ore 
being chiefly used in its production, as well as Spanish 
ores and pyrites residues ; the product is grey or lustrous 
in appearance. 
In the paper of 1880, by Mr. Schlink, before alluded to, 
the production of varieties of iron high in manganese in 
the blast-furnace was discussed. Considerable quantities 
of such iron are now blown at the Gutehoffnungshiitte 
en eS oe and ferro-manganese), at the 
ulcan Works of the Schalke Mining and Metallurgical 
Association, and at the Niederrheinische Hiitte. The 
composition of these is given below : 











— Spiegeleisen. | Pham ea Ferro-Silicon 
Per Cent. | Per Cent. Per Cent. 
Manganese .. ..| 30t045 | 50t085 0.9 to 1.23 
Silicon Se ..| 0.65 ,, 1.0 1.05 ,, 1.4 10 ,, 17 
Carbon ie --| 66 , 62 6,, 18 ,, 1.1 
Phosphorus .. 0.12 ,, 0.15 | 0.28 ,, 0.25 | 0.12,, 0.13 
Sulphur ‘is an oe RR 0.319 








The Neiderrheinisch Hiitte also manufactures sificce- 
spiegeleisen with : 


a Per Cent. 
Silicon ee as és aS 10 to 14 
Manganese... 53 534 ae 20 ,, 24 
Carbon Sc ae i vk t- 23 
Phosphorus oe as Ea 0.12 ,, 0.14 
Sulphur _... bie Sep Ax: 0.018 ,, 0.025 


Only in the case of the spiegeleisen are the native 
manganese ores added in manufacture; for blowing the 
iron with a high manganese content, ores from nearly all 
parts of the world are used. 

The firm of William Miiller and Co., in Rotterdam, has 
furnished the following tabular statement relative to the 
import of manganese ores : 


Tons. 
Russia, Poti... oe hee 125,467 
»  Batoum 3,070 
——_ 128,537 
India, Bombay ... oes ie 9,980 
Brazil, Rio de Janeiro ay 2,954 
: 1,016 
Turkey, Derinage a8 ts 2 494 
is Dede Agatch... 400 
——-_ 16,774 
Total... us 145,311 


(To be continued.) 








PROGRESS IN STEEL WORKS PRACTICE 
IN GERMANY SINCE 1880.* 
By R. M. Daeten, Diisseldorf. 


Srnce the last occasion on which the Iron and Steel 
Institute visited Germany, in the year 1880, a notable 
development has taken place in the production of steel 
in this country ; and to-day again, as formerly, the Indus- 
trial Exhibition of the Rhine ape vo and Westphalia 
affords a fitting opportunity for taking note of the pro- 
gress which has n achieved in recent years. The 
author therefore proposes in the present paper to give, 
in as brief a space as ible, an account of the 
recent progress and of improvements of a more im- 

rtant character which have been effected in the 

omain of steel manufacture on a large scale. The com- 
mencement of this period dates from the introduction, 
nearly fifty years ago, of the invention of Henry Bes- 
semer, an en impetus was given by the later 
development of the Siemens-Martin open-hearth fur- 
naces. But in 1880 the annual production of wrought 
iron in Germany still amounted to 1,270,000 tons, while 
that of mild steel was not more than 625,000 tons. In 
the year 1901 the former figure had, however, fallen to 
900,000 tons, and the production of mild steel for that 
year rose to over 6,000,000 tons, the classification being 
as follows: 




















Acid Basic | Total Mild 
Process. Process. Steel. 
I. Ingot metal tons tons | tons 
(a) Produced in the | 
converter ...| 299,816 3,975,070 | 4,274,886 
(b) Produced in the | 
open-hearth ..| 125,590 1,886,536 2,012,126 
II. Steel castings... ..| 89,634 67,576 | 107,210 
Total production ..}| 465,040 5,929,182 | 6,394,222 





The above represents the output of 103 steel works in 1901. 


The invention of Thomas and Gilchrist in 1878, by 
which the difficulty of Sag sings Ae durable basic lining 
for converters was solved, has largely contributed to this 
development since. Owing to the ion of an 
abundance of ores rich in phosphorus, Gookeny was able 
to profit by this invention in a greater measure than the 
other iron-producing countries. A few years later, after 
many attempts, in which German works bore a large 
share, a durable basic lining was also found for open-hearth 
furnaces.. The following tabular statement shows the de- 
velopment of the two processes: 
































. . Acid n- | Basic Open- 
Acid Con- | Basic Con- | Hearth Fur-| Hearth Fur- 
Germany naces. naces. 
and Lux- 
emburg. l - a i ‘ 
| Capa- apa- ‘apa- apa- 
No. city. No.) city. No. city. No.) city. 
tons | tons tons tons 
1880 ..| 46 } 3-8 4, 36 12 3-10 0 0 
1900 ..| 26 | 6-8 91 6-21 | 23 8-18 (219 | 4-30 
} | 








Acid-lined converters are now only worked at one or 
two German works, which in other respects have not 
modernised their plant ; while at those works where the 
basic process is practised, every modern ap stg one of 
importance has been adopted, such as the direct tapping 
of the liquid pig iron from the blast-furnace into the 


Mate read before the Iron’and Steel Institute, 
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converter, the capacity of which has been increased to 
20 tons, the requisite independence of the blast-furnace 
and the steel works being in the meantime assured by 
the introduction of the pig-iron mixer. By these means 
the number of charges in the 24 hours has reached as 
much as 72. The employment of the mixer concurrently, 
for the purpose of ——— the molten metal, was 
first attempted at the Hoerde Works, and has resulted 
in securing & further advan from its use ; sothat the 
low working. expenses are fully compensated for, and 
the only attendant disadvantage consists of the unavoid- 
able loss of heat by the cooling of the metal. 

As is well known, by far the largest proportion of 
the mild steel produced in Germany is made in the 
basic Bessemer converter, and these conditions are 
likely to obtain for along time to come, on account of 
the nature and quality of the ores available. The some- 
what stringent requirements of the consumers as regards 
the quality of the finished product are also best met by 
this method of production. A difficulty is now, however, 
beginning to be felt in some districts in obtaining pi 
iron with the necessary percentage of phosphorus, whic 
should amount to about 2 per cent., and in consequence 
the numerous efforts to discover a process in which a 
lower percentage would suffice ne to be fully justified. 
Several works y At already found themselves oe 
to return a portion of the converter slag to the blast- 
furnace in order to obtain the required quality of basic 
pig, and the phosphorus is thus kept in circulation. 
Since with the above proportion, which cannot often be 
exceeded, no pedi rtd evolution of heat occurs in the 
converter, the ——s of waste pieces is possible in a 
very much less degree than is the case in acid working. 
Consequently, a great number of open-hearth furnaces 1s 
necessary for dealing with the waste and scrap. These 
are generally of the basic system, lined with crushed 
dolomite, and their capacity is about 15 to 20 tons. A 
capacity of 30 tons is rarely exceeded, and there are in 
existence only very few furnaces of 50 tons. 

In the west of Germany the usual practice is to melt a 
charge ome of 25 per cent. pig iron and 75 per cent. 
small scrap, six heats per 24 hours being obtained from a 
15-ton furnace, while from a 25-ton furnace not much 
more than four are possible in the same time. From this 
it would appear that, since the output remains about the 
same, no particular advantage is gained by the adoption 
of larger furnaces, unless it is a question of producing very 
large and heavy ingots or castings. The initial outlay in 
constructing a large number of small furnaces is not so 
great as that required for the construction of a smaller 
number of large furnaces, and the consumption of fuel, 
amounting in the former case to 270 kilogrammes per ton 
of steel, is not in any way reduced by using larger fur- 
naces. On the other hand, the number of charges per 
day falls to 24 when the proportion of pig iron is increase 
to 80 per cent., a practice often followed in the east of 
Germany, and in that region, therefore, furnaces of larger 
capacity can be more suitably employed. In‘such instances 
the tilting furnace would be practicable, of which there is 
at present no example at work inGermany. It can, how- 
ever, scarcely be anticipated that in those works where the 
open-hearth furnaces are principally used for the melting of 
scrap, a sweeping change in the existing system of fur- 
naces is contemplated ; and since the majority follow 
this practice, and since the scrap, too, is cheaper than pig 
iron, it is clear that the various attempts to expedite the 
treatment of liquid pig iron in the open-hearth, and thus 
to increase the production, are not likely to find favour 
in Germany. Toure are, besides, further reasons for 
adhering to this system, which should be taken into 
account in considering the adoption of any improvements 
which aim at increasing the capacity of the steel works 
without effecting a considerable saving in the cost of pro- 
duction. These consist in the recent remarkable exten- 
sions of existing steel works in general, and the construction 
of many new steel works on a large scale, such as have 
been built in the last few years in West Germany and 
Luxemburg, coincident with which there occurred a tem- 
porary decline in the demand for iron and steel products 
in large quantities. ‘The causes operating to produce this 
decline are chiefly due to the fact that the network of 
railways in Germany is now for the most part complete, 
and that the general activity in the building trades 
slackened on completion of alterations‘and’new. works in 
many towns. The construction of secondary railways:is 
also no longer being proceeded with, owing to the large 
amount of capital recently invested in these, which is not 
likely to return much interest for several years. And for 
the present no new enterprise on a large scale is in con- 
templation. : 

' There is, however, no cause to apprehend a general and 
lasting depression in the ironmaking industry, for it is a 
matter of common knowledge that periods of develop- 
ment at the furious rate latterly experienced, both in the 
production and consumption of iron, are invariably suc- 
ceeded by such an interval of quietness, and naturally 
the revival of business proceeds at a slower pace than that 
at which the preceding decline took place. That such a 
revival has now set in is evident from the increased 
activity of the iron works and the improvement in the 
selling prices, which latter may at the present time be re- 
garded as generally remunerative, esau § in conse- 
quence of the attitude of the syndicates the raw material 
is relatively more expensive than the half or completely 
finished products of the rolling mills. In other respects the 
determined endeavour of the German technical industry to 
discover new markets for iron products is manifested by 
the buildings of colossal proportions at the Diisseldorf Ex- 
hibition, and their contents. A comparison of them with 


the buildings at the Exhibition of 1880, or even with those 
of the Paris Exhibitions of 1889 and 1900, shows that 
structures of iron, pure and simple, have to some extent 
given way to a combination of ironwork with stone and 





concrete. This is, however, by no means to be ed 
as a retrograde step in the application of iron to such 

urposes, but is indicative of the endeavour to solve the 
important problem of finding adequate means of protect- 
ing the ironwork of buildings from becoming heated by 
an outbreak of fire within. Iron alone does not confer 
safety against the effects of fire. The necessary steps 
towards the achievement of this have already been 
initiated, and the thirty years of successful endeavour in 
extending the use of iron on the part of German technical 
science are a sufficient guarantee that a satisfactory solu- 
tion of the question will be found. The compiling of 
the book of standard sections and the publication of 
standard desi for iron structural work furnish an 
eloquent proof of the ability to deal successfully with 
the matter. 

The above is a brief review of the general situation of 
the German iron industry. Returning now to the methods 
in use for the further treatment of steel, it will be found 
that the older established works have for the most part 
retained the well-known system of casting ingots, con- 
sisting of a hot-metal ladle carried either on a slewing 
or travelling crane, and successively placed above the 
stationary ingot-moulds.. On the other hand, only a few 
of the more modern works have adopted the reverse 
method of drawing the ingot-moulds along beneath a 
stationary ladle, combined with which process is also the 
forcing out of the ingots from their moulds by mechanical 
means. 

The latter method does not permit of filling several 
moulds at once by bottom pouring, and its adoption has 
extended according to the ability to roll rough ingots at 
one heat into finished products, such as wire, rods, small 
sections, and plates, which formerly had to be reheated 
after one rolling. By this means in many works the 
blooming rolls are dispensed with ; an arrangement, how- 
ever, which is only profitable where the daily production 
is a perfectly regular one, such as is usual in the very 
large basic Bessemer steel works. 

It is the special aim in these works to roll down the 
ingot at the original heat ; that is, by the use of the Gjers 
non-fired soaking pits. The Gutehoffnungshiitte first 
developed this system,- and at these works the ingots, 
after passing through the blooming mill, are rolled with- 
out any reheating into sections, rails, and sleepers in a 
three-high mill. The results were so successful that 
other works have now followed the same plan. . The 
steel manufactured by the basic process can removed 
from the moulds, and plunged in the plain soaking pits 
sooner than that blown in acid-lined converters, a fact 
which tells in favour of the system. It is also necessary 
to provide a means of transferring the ingot from the 
blooming rolls to the finishing rolls as rapidly as ibie. 
When this cannot be done, as in the case of such works 


qd | which have no blooming mill, soaking pits, fired on the 


Siemens regenerative system, are employed, —— the 
disadvantage then arises that the entire charge is heated 
at one time, and that the subsequent introduction of cold 
ingots has the undesirable effect of cooling those still re- 
maining in the pits. .To obviate this difficulty many 
works employ in connection with the soaking pits the 
rolling furnace of Helmholtz, of Ruhrort, with a very 
long hearth and fired from one end, in which the 
ingots are carried forwards to meet the flames. But this 
apparatus necessitates too much hand labour, besides 
being productive of considerable waste of metal; and on 
this account, since the prevailing requirement is a 
uniform method which insures the heating of cold ingots 
and the preservation of heat in the hot ingots, the 
American continuous reheating furnace with. pushing 
gear has latterly been introduced in several places, the 
results of which are more satisfactory, 

The manufacture from mild steel of tubes and hollow 
bodies of every variety and size, both welded and seam- 
less, has experienced a specially noteworthy develop- 
ment, of which plentiful proof is furnished by the display 
in the Exhibition. The welding of hollow bodies is per- 
formed partly by heating in coke fires, and partly by the 
use of the water-gas flame. This latter medium is parti- 
cularly suitable for welding, though in other respects 
water-gas has not yet found extensive application: in 
iron works, since the Siemens producer-gas, — 
40 per cent. or more of available fuel, still meets al 

uirements. 
te the manufacture of seamless tubes and hollow bodies, 
two methods are principally employed : : 

1. That of Mannesmann, which consists in produc- 
ing a hollow in the interior of a cylinder by expanding 
the surface. 

2. That of piercing a solid billet with a mandrel. 

In both cases the tube is finished by rolling out or 
drawing over a mandrel. The latter process has been 
greatly developed by H. Ehrhardt, of Diisceldorf, who 
manufactures seamless boiler rings, besides tubes and pro- 
jectiles. His products are to be seen in the exhibit of 
the Rheinische Metallwaaren und Maschinenfabrik. 

To keep pace with the production of the steel works, 
the daily capacity of the machines and appliances for 
working up the material, and of the rolling mills in 
pessomer has been increased. Wherever possible, every 
appliance which is the outcome of the ceaseless progress 
of modern invention has been brought into play to lower 
the cost of production. To enter fully into the whole of 
such details would occupy too much time, and the author 
therefore limits himself to the following points: The 
introduction of the blooming-mill for small and large 
ingots, and the development of the two-high and three- 
high trains as finishing mills, with continued improve- 
ment in the methods of counterbalancing ; and the use of 
valve gears of. precision for controlling the rolling mill 
engines when working at the highest 5 of piston 
and maximum revolutions per minute. After many trials 
with valves and slides, the form of valve which has found 





most favour is the —— with a motion in the direc- 
tion of the axis ; the Corliss valve also, in some cases, 
having been adopted. Very considerable economies 
have also been effected by the use of efficient condensers, 
—, of central installations of these, and recently 

y the employment of superheated steam. Quite 
recently it has been attempted, experimentally, to 
drive rolling mills direct by means of gas engines, thus 
opening up a possible further application for these 
as prime movers in the event of success. Their use 
would, however, be conditional upon the use of a fly- 
wheel in connection with — of driving the mills; 
for if no flywheel is uired, the two-crank or three- 
crank engine is without doubt a ee arrangement, 
provided that the consumption of steam and other work- 
ing expenses are not greater than those of engines with 
flywheels. With the newer types of the latter this 
question appears, however, to be decided, as may be 
learnt from the following particulars, which have been 
furnished: by various manufacturers. It should, however, 
be borne in mind that the consumption of fuel is not the 
only criterion in the selection of a suitable motor for a 
rolling mill, but the capacity of the latter to fulfil the 
working conditions is a consideration of the greatest 
importance. Although devices have been introduced by 
which the reversing of the rolls can be effected without 
experiencing a tremendous shock, and though the risk 
of a breakdown is still further reduced by the use of 
cast-steel spur-gearing, yet the variation of speed in 
rolling down ingots, which is only attainable in the fly- 
wheelless engine, is too serious a consideration to allow 
the general adoption of non-reversing engines with fly- 
wheels. : 

The deciding of the issue between the reversing and 
non-reversing engine will exercise an important influence 
on the question of the adoption of the two-high or three- 
high rolling mill in modern works, and the chief argu- 
ments for or bo ge either arrangement may therefore be 
briefly outlined. For rolls of 600 millimetres (2 ft.) dia- 
meter the three-high system driven by a flywheel engine 
is likely to find:favour ; a four-high mill with rolls up to 
400 millimetres (16 in.) diameter may be found preferable 
where a very perfect rolling of special sections is essential, 
because the balancing and the exact adjustment of the 
roll bearings is easier as compared with the three-high 
mill. The three-high system is, however, still used with 
diameters up to 900 millimetres bet where the reversing 
two-high would, in many cases, be more advantageous, if 
the — of cost were also in favour of the latter. The 
Lauth three-high mill, for instance, could serve for the 
first rolling of thin plates, by driving the whole train with 
a flywheel engine ; on the other hand, for thick plates the 
method of driving without a flywheel would certainly be 
best suited. The same rule would hold good so long es 
the rolls exceed 600 millimetres (2 ft.) in diameter, and 
so long as the two-high system does not involve a con- 
siderable increase in the number of stands. The extra 
cost of these would, however, be compensated for in 
great part by dispensing with the lifting tables, and by 
the consequent simplifying of the live-roller drivin, Bear, 
and of the upsetting gear. Less hand labour woul also 


be required. 
With regard to the number of rolls to be provided for 
a rod and bar-iron mill, it may be mentioned that as the 


result of improvements in the balancing, a considerable 
reduction in the length and number of rolls has alread 
been effected, and there is a prospect of a further ad- 
vance in this direction. In practice the two-high mill 
gives a greater daily output, and suffers less from 
abrasion than a three-high mill, owing to the greater 
speed of the rolls in the latter, and because the middle 
roll has twice the work of the other two, being used at 
every pass. The changing of the rolls is also easier 
with a two-high than with a three-high mill. In this 
connection it is advisable, when rolling sections, to have 
two finishing trains to one blooming mill in order to avoid 
stop , and it is then a great advantage to be able to 
lift the entire stands with their rolls on a travelling crane, 
as it is now done at the new works of the Rheinische 
Stahlwerke at Ruhrort. 

Further, important improvements have also been 
effected by.making the complete stands with bearing 
blocks and rolls of cast steel. The Jatter are also often 
made of forged steel. 

he arrangement of the pinions as compared with 
that of older plants has been improved: by placing the 
stand on.the long bedplate with machi Ay V-shaped 
ee. and attaching this latter securely to the engine 

plate. The stand is also closed underneath to form 
a trough, so that the lower pinion always runs in 
oil and carries this up with it. Further, the pinions 
are made hollow to receive the wobbler end, by which 
means the number of sockets, and consequently the length 
of the trains, are reduced. ‘ : 

The use of electric motors for —_ rolling-mills is at 
present very limited, and will probably only be adopted 
In cases where the electricity is generated more cheaply 
than is possible by steam power. It is, however, now 
very largely used for driving the auxiliary machinery 
about the mills, and it is erally regarded as certain 
that in modern works .it wi entirely supersede the low- 
pressure hydraulic machinery which Comatie was in 
common use. Still, it must be admitted that the same 
precision of movement in cranes and hoistin r is 
certainly not attainable by electric means, and or this 
reason many practical engineers of iron works still have 
a preference for low- ure hydraulic power, especially 
as the machinery which gives it effect is constantly being 
improved. : 

or the production and application of high-pressure 
water power, the intensifier actuated by steam pressure 
has proved a lasting success. It will be remembered that 





the author gave a full account of this appliance at the 
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meeting of the Iron and Steel Institute held in London 
in May, 1901.* 

In general it may be observed that the German steel 
works and rolling-mills are compelled to bestow strict 
attention on their plant and their practice in order to 
meet the requirements of their market—these are of so 
diverse a nature, and orders for one quality or form of 
product are by no means of the same magnitude here as 
is often the case in the same industry in other countries. 
In arranging the buildings and machinery, the chief aim 
to keep in view is accordingly not only a large daily out- 
fad and the saving of labour, but it consists rather in 

evising how to do work at remunerative rates even with 
apparatus and machines of medium productive capacity, 
and with frequent changes in the kind of material sup- 
plied. If on this account the German works are less 
imposing as compared with modern installations abroad, 
we can console ourselves with the reflection that circum- 
stances must be adapted to meet conditions, and that 
limits can be set to all competition, however much this 
may be feared. 








THE LAW OF MASTER AND SERVANT. 

Lawson v. Tate, Brown, and Co.—On August 13, at a 
special sitting of the Newcastle County Court, before his 
Honour Judge Greenwell, Messrs. Tate, Brown, and Co. 

were sued by Martin Lawson, an or yay for 12. 13s., in 
respect of one week’s wages, alleged to be due to him for 
having been dismissed without notice. Mr. H. F. Heath 
— for the plaintiffs, and Mr. E. Meynell for the 
defendants. According to a réport in the Newcastle 
Chronicle (August 14), Mr. Heath said that. the plaintiff 
and the other men, it was alleged, were dismissed at an 
hour’s notice on June 21, when, by an old custom, they 
were entitled to a week’s notice. 

His Honour: Why a week’s notice ? 

Mr. Heath said that according to the universal custom 
in the trade, a week’s notice was given. Defendants had 
engaged ‘‘casuals,” and discharged them at an hour’s 
notice. But, he submitted, the men in regular employ- 
ment were entitled to more notice than an hour. Pre- 
viously, when the defendants had discha men, they 
had given them a week’s notice, and they had invariably 
accepted a week’s notice from the men. 

After a number of witnesses had been called, his Honour 
said: I think I have heard quite sufficient of this case 
to make me wonder why such an action should have been 
brought here. Do you care a button, Brewis [one of the 
witnesses], which way this case is decided ? 

Brewis: Not much. 

Mr. Meynell: And I am surea great many men would 
rather that the case were so decided that they would not 
have to give a week’s notice. 

His Honour: I am quite sure, Lawson, at the bottom, 
does not care. The regular hands at the works are treated 
fairly, and not turned away at a moment’s notice without 
some cause. 

Mr. Heath endeavoured to show that it was the 
universal custom in the trade to give a week’s notice 
either way. 

His Honour said he had been asked to say that in such 
trades it was the universal custom to give a week’s notice 
either way, although it had been proved by Mr. Heath’s 
own witnesses that men were employed who threw down 
their tools whenever they liked, and asked for their money. 
If he held that giving a week’s notice was the custom, 
the ‘‘ casuals” would be as much entitled to notice as the 
regular hands. He did not see how Mr. Heath could 
possibly make out a case. 

He gave judgment for the defendants, with costs. 

Bousfield vy. T. Taylor and Sons.—This case, in which 
the learned judge made some strong observations upon 
the ey of trade unions, was an action to recover 
damages for false imprisonment—arising out of a Brad- 
ford strike—brought by Sugden Bousfield, a joiner, about 
thirty years of age, against Messrs. T. Taylor and Sons, 
joiners and builders, Salem-street, Bradford. Mr. Scott 

“ox, K.C., and Mr. J. J. Le ay appented for the 
plaintiff, and Mr. Macaskie, K.C., an r. Waugh for 
the defendants. According to a report in the Manchester 
Guardian (August 14), the plaintiff was a member of the 
Amalgamated Society of Carpenters and Joiners. During 
the Bradford -joiners’ strike,“the plaintiff attended daily 
at the Labour Institute in order to have his name entered 
on the roll-call. Upon one occasion he and a friend saw 
a Mr. Edward Taylor was there, directing the arrest of a 
man named Collinson. Mr. Taylor told the policeman 
to take the plaintiff's name. The plaintiff and Flatley 
were then taken to the Town Hall, where they were not 
told what they were charged with ; but were asked for 
their names and addresses, after which they were 
released. This was on July 17. Two days later, the 
plaintiff and Flatley were arrested at one o'clock in the 
morning. They were kept at the Town Hall all night, 
and were charged before the st‘péndiary magistrate with 
persistently following Edward Johnson, a joiner, who 
was at work, and with intimidating him. The charges, 
which were brought by Mr. Taylor’s authority, were 
eventually dismissed and the men dischi R 

Cross-examined by Mr. Macaskie, the plaintiff said 
he lived in Bradford during the strike on 10s. a week 
out-of-work pay. They wanted 9d. an hour, and were 
offered 84d. 

Evidence was given by Mr. Taylor, who said he had 
seen the plaintiff and Flatley in the crowd which was 
endeavouring to intimidate the workmen ; also by Mr. A. 
Neill, of Bradford, the solicitor who applied for the 
warrant, and who said that he acted not on Mr. Taylor’s 
instructions, but on those of the Master Builders’ Associa- 
tion. 





* Journal of the Iron and Steel Institute, 1901, No. I., 
page 146. 





His Lordship said if that were so, then there was no 
case against the defendants in regard to the warrant. As 


for the taking of the men to the Town Hall two days | ga’ 


before in order to ascertain their names and addresses, 
had the defendant reasonable and probable cause for 
acting as he did? His Lordship could not help, he said, 
making a comment on the general aspect of the case. 
They saw the plaintiff in the box. He appeared to be a 
thoroughly respectable man, and so did his comrade 
Flatley. And yet fora whole year these men were con- 
tent to walk about, enjoying their leisure—he did not say 
they were lazy or idle, but enjoying their leisure—all for 
the sake of a miserable halfpenny an hour ; and at the same 
time the sponse as well dressed as any men need wish 
to be. ie all the while they might have been at work, 
doing benefit to themselves and to their country. 

The jury found for the defendants, and judgment was 
given accordingly. 

Thompson v. Green and Suns.—This case, which raised 
a curious point under the a Liability Act, was 
— by Judge Bompas, K.C., at the Skipton County 

urt. 

According to a report in the Yorkshire Daily Post 
(August 21), the case raised the question of what is 
‘** superintendence” within the meaning of the Act. 
Whilst plaintiff was at work on February 20 he struck a 
cartridge, which had been left lying about, the result bein 
that it sent plaintiff’s pick upwards, injured his eye, an 
inflicted other injuries which confined him to bed for two 
months. It was contended that the claim’ was justified 
if it could be shown that there was negligence on the part 
of a servant who was in superintendence ; and Mr. J. C. 
Waddington, of Burnley, who represented the plaintiff, 
argued that Webster, who was employed to do the blast- 
ing, was exercising superintendence when he ordered 
plaintiff to return to his work. 

It was proved on behalf of the defendants, however, 
that Webster was only a workman whose duty it was to 
fire the charges, and it was suggested that he could not 
be held as being in superintendence within the meaning 
of the Act. 

His Honour characterised the claim as a really hopeless 
one. There was no evidence of negligence of superin- 
tendence, and he did not think Webster was acting 
as superintendent. There would be judgment for the 
defendants. 

Plaintiff's solicitor then applied for compensation 
under the Workmen’s Compensation Act, to which Mr. 
Shepherd agreed. 

Lewis v. The Ebbw Vale Steel, cc., Company.—At 
Ebbw Vale Police Court, on August 21, the Ebbw Vale 
Steel, Iron, and Coal Company, Limited, was summoned 
by Mr. A. Lewis, factory inspector, Swansea, for not 
fencing machinery on July 22, and also for employing a 
boy thirteen years of age at 4.45 a.m. on the same date, 
contrary to Section 54 of the Factory Act. : 

Mr. T. J. Powell, Brynmawr, for the defence, admitted 
the facts. 

According to a report in the Western Muil (August 22), 
Mr. Augustus Lewis said that on the night of July 22 
the boy, William Cadwalder, thirteen years of age, was 
employed on the night shift in the Ebbw Vale Works, 
finishing at six o’clock on Tuesday morning. At 4.45 on 
Tuesday morning, while enga; at his work of attend- 
ing to a steam winch at the blast-furnaces, his right arm 
was caught in the unfenced cog-wheel connected with the 
winch. The injuries terminated fatally. Mr. Lewis 
pointed out that, under Section 54 of the Act, nightwork 
was protected in certain industries where the continuity 
of the process called for it, one of these exceptions being 
the manufacture of iron and steel, but the permission ex- 
tended to persons of fourteen years and upwards up to 1895, 
when the Act was extended to the employment of boys 
under fourtéen years of age, and was permissible if they 
had satisfied the local educational authorities. In the 
amended Act the permission was restricted to young per- 
sons over fourteen years of age. In his district a great 
deal of nightwork was done, so that he suggested to his 
department the advisability of issuing circulars to the 
various works, directing attention to the modification. 
The department itself, when the matter was before Par- 
liament, saw its importance, and gave the various firms a 
year’s grace to adopt the amended clause. He himself 
sent the circular in September, 1896, to the Ebbw Vale 
Company. The section of the Act required that all dan- 
gerous machinery must be securely fenced, but in this 
case it had not been attended to, and for this omission 
the company were liable toa maximum penalty of 100/. 
His department hoped the bench would take a serious 
view of the case. ‘ 

For the defence, Mr. Powell observed that the circular 
referred to by Mr. Lewis was sent six years ago, and, 
there being so many chan of heads of departments, 
it had been overlooked. n abstract of the Act, dated 
1891, was displayed in various portions of the works, and 
no reference was made in that to the amendment referred 
to by Mr. Lewis. The lad was “aires, therefore, as 
a young person under the Act The company had no 
desire whatever to shirk their res megs and they 
had not intentionally neglected the fencing of the machi- 
nery. He was instructed to express the deep regret of the 
company at the unfortunate accident, and that the work 
of fencing had not been carried out according to instruc- 
tions. 

The Chairman said the bench considered the case of 
great public importance. The company would be fined 
751. and court fees for neglecting to fence the machinery, 
and a fine of 40s. and court fees was imposed for employ- 
ing a person of illegal age. The bench were pleased 
that the company had expressed their regret, and they 
considered the accident due to an oversight, but that did 
not relieve them of responsibility. 





Islington Guardians v. The Amalgamated Society of En- 


gineers.—In this case, which was heard at the North 
London Police Court, the general trustees of the Amal- 
mated Society of Engineers were summoned, at the 
instance of the sor bape A passa to show cause wh 
an order should not be made upon them to pay 5s. a ak 
to the guardians, one of the members of the society en- 
cae to that benefit having become chargeable to the 
parish. 

According to a report which appeared in the Daily 
Telegraph (August 22), the point raised was whether a 
trade union was liable in respect of benefits due to 
members in the same way as an ordinary benefit 
society. Mr. Yardley Tilley, who appeared for the 
ag contended that a trade union was equally 
lable; but Mr. Clement Edwards, for the Society, 
pointed out that the Legislature had oe enacted 
that no contracts or agreements into which a trade union 
chose to enter should be enforceable in a Court of Law. 
This was shown by Section 4 of the Trade Union Act, 
1871. Further, it was provided that the Friendly 
Societies Acts should not apply to trade unions. At 
the same time, agreements on the part of trade unions to 
give members benefits under certain circumstances were 
ac ig 4 " 

r. D’Eyncourt, in giving judgment on August 21, 
said he had carefully considered the cases of Winder v. 
the Guardians of Kingston-upon-Hull and Swain ». 
Wilson. The former gave effect to the very Pa word- 
ing of Section 4 of the Trade Union Act, and the latter 
at first sight seemed to clash with it, but upon careful 
reading it appeared that the case was decided upon the 
old law before certain acts of a trade union were made 
lawful. He should hold that legal proceedings as against 
a trade union were barred, and he dismissed the 
summons. . 

In reply to the magistrate, Mr. Tilley said the guar- 
dians did not propose to ask for a case. 

Mr. Edwards asked for costs, and Mr. D’Eyncourt 
granted five guineas. 








LAUNCHES AND TRIAL TRIPS. 

The screw steamer New York, built by Messrs. Palmer's 
Shipbuilding and Iron Company, Limited, Jarrow, to the 
order of the American Petroleum Company, of Rotterdam, 
for their Atlantic trade, was successfully launched on 
Saturday, the 23rd ult. The principal dimensions are: 
Length between perpendiculars, 428 ft.; breadth, moulded, 
54 ft. 6 in.; depth, moulded, to upper deck, 32 ft.; and 
the vessel is to carry about 7600 tons of oil in bulk. She is 
built to Lloyd’s highest class, and is to fulfil the Suez 
Canal requirements. She is titted with triple-expansion 
engines, having cylinders 29 in., 474 in., and 77% in. in 
diameter, with a stroke of 54 in., steam being supplied by 
four boilers at 180 lb. pressure. The New York is being 
constructed under the supervision of Messrs. Flannery, 
Baggallay, and Johnson, of London and Liverpool, who 
are also superintending the construction of two other 
vessels in Messrs. Palmer’s yard, which are being built 
substantially to the same design. 





The s.s. Kroumirie, built and launched recently by the 
Blyth Shipbuilding Company, Limited, of Blyth, ran 
her official trial trip on Wednesday, the 27th ult, The 
dimensions of the vessel are: 280 ft. in length and 394 ft. 
in beam. The engines are by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, having 
cylinders 204 in., 34 in., and 56 in. in diameter 7" in. 
stroke, and designed for 170 lb. working pressure. veral 
runs were made over the measured mile, with the result 
that a high mean rate of speed was obtained. 


On Thursday, the 28th ult., the new steel screw steamer 
Louisiana left the yard of her builders, the Flensburg 
Shipbuilding Company, Flensburg, for her official trial 
trip, which extended as far as Holtenau, and gave most 
satisfactory results. She has been built for the Dampf- 
schifffahrts Gesellschaft Argo, of Bremen. Her dimen- 
sions are: Length over all, 417 ft.; breadth, 49 ft.; depth, 
moulded,.29 ft. 8 in.; and the carrying capacity is 6800 tons. 
The engines, fitted by the engineering department of the 
firm, are of the quadruple-expansion type, with cy- 
linders 23} in,j 38} im., and 49} in. in diameter by 72 in. and 
54 in. stroke, atid gave the vessel a speed of 13.4 knots per 
hour. The ship and engines have been built to fulfil the 
requirements of the German Lloyds. At the conclusion 
of the trial the vessel p ed, under the command of 
Captain Ahlers, through the Kaiser Wilhelm Canal to 
Antwerp. 








The twin-screw steam yacht Ombra, which has been 
designed, built, and engined by Messrs. David and Wil- 
liam Henderson and Co., Limited, Glasgow, to the order 
of Baron William von Schréder, Nantwich, has just suc- 
cessfully passed — her trials, and easily attained a 
mean speed of about 114 knots. The Ombra’s dimensions 
are: Length over all, 168 ft. ; breadth, moulded, 20 ft. ; 
depth, moulded, 13 ft. 6 in. Her machinery comprises 
two sets of triple-expansion engines, having cylinders 
10 in., 16 in., and 26, in, in diameter, with a stroke of 
18 in. and a working pressure of 180 Ib. 








BELGIAN METALLURGY.—The production of pig iron in 
Belgium in the first half of the last five years was as 
follows : 1898, 490,503 tons; 1899, 502,285 tons ; 1900, 
494,720 tons ; 1901, 377,070 tons ; and 1902, 509,790 tons. 
The production of finished iron in —— in the same 

riods was: 1898, 253,277 tons; 1899, 250,730 tons; 
1900, 197,730 tons ; 1901, 181,395 tons ; 1902, 185,410 tons. 
The output of finished ‘steel was: 1898, 263,525 tons ; 
1899, 309,130 tons; 1900, 307,850 tons; 1901, 240,594 
tons ; and 1902, 358,170 tons. k 
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CTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
—_ UNDER THE ACTS OF 1883—1888. 
number of views given in the Specification Drawings is stated | 
7: each = where none are mentioned, the Specification is not | 
illustrated. = 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

C pies of Specifications may be ined at the Patent Office Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the tance of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
‘Patent on any of the grounds mentioned in the Acts. 


‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD 





ELECTRICAL APPARATUS. 


12,578. P.M. Justice, London. (Theiler and Co., Zug., 
Switzerland, and P. Eibig, Dresden, Germany.) Current 
Reverser for Meters. (3 Figs.) June 2, 1902.—This inven- 
tion provides for oscillating electricity meters, a current-reversing 
mechanism principally consisting of a relay with a polarised arma- 
ture having the tendency when actuated by electric current to 
vibrate automatically, but which is at times prevented from doing so 


















































(24a) 


by the oscillating measuring organ of the meter in such a manner 
that a deflection of the relay armature to the right or left and the 
reversion of the shunt current caused thereby can only take place at 
the end of every oscillation, because the relay armature is only at 
that moment set free by the said measuring organ. The vibrating 
armature may be made to actuate a counting mechanism, thus 
registering the number of oscillations within a given time (or their 
equivalent in watt-hours) upon adial. (Accepted July 9, 1902.) 


5818. W. E. Evans, London. (Allgemeine Elektricitiéts 
Gesellschaft, Berlin, Germany.) Preventing Sudden Al- 
terations of Periodicity in Alternating Current Cir- 
cuits. March 8, 1902.—This invention for the purpose of pre- 
venting those sudden slight alterations of periodicity in alternating- 
current circuits that sometimes occur if all the dynamos of one 
generating station, even if of different rotational speeds, are driven 
by crank engines, specifies the combination of ordinary synchro- 
nous generators of comparatively low speed, and, it may be, driven 
by crank engines, with asynchronous generators of very high 
speed and little slip, and conveniently driven by turbine engines. 
There are two claims, as follow: ‘1. An arrangement for the 
prevention of pulsations and sudden alterations in periodicity in 
mono- and polyphase alternate-current generating plants, charac- 
terised in that one part of the generators consists of ordinary, 
comparatively slowly-running synchronous machines, and the 
other part of asynchronous machines of many times higher speed, 
greater moments of inertia and as little as possible slip (not much 
exceeding 1 per cent.), in which arrangement the latter machines, 
in addition to their main function of supplying current, at the 
Same time exert a steadying action on the network. 2. A con- 
structional form of the arrangement in claim 1, characterised in 
that the synchronous generators are driven by any desired 
engines, but the asynchronous generators are driven by rapidly 
one turbines, for example, steam turbines.” (Accepted July 9, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


13,500. A. G. Ronan, Toronto, Canada. Silencing- 
Boxes. {5 Figs.) July 2, 1901.—Exhaust silencing-boxes for 
explosion engines are according to this invention so constructed 
that the blast from the exhaust is divided between two or more 
hollow members, by means of which the several streams of gas 











air directed against each other, so as to meet at a discharge opening 
pe as _ n the members. The members may increase in size 
ards their meeting ends, and may be provided with means for 





iene the distance of those ends apart. (Accepted July 9 


GUNS AND EXPLOSIVES. 


17,472. C. Rosensvard and N. Telander, Stockholm. 
Platform. (2 Figs.) August 31, 1901.—This “rolling 
platform” for use in gun practice comprises a gun platform sus- 
pended by balance-beam mechanism on a support and having two 
points thereon (about 99 deg. apart) connected by means of links 
with the corresponding ends of two double levers that are con- 
nected at their other ends by rods to rotatable wheels in order that 
the bridge or platform, by the rotation of the wheels, may be 










































































given a movement corresponding to the pitching and rolling of a 
ship at sea. Radial adjust it of the « tion of the rods with 
their corresponding wheels may be provided in order to allow the 
amplitude of the oscillatory movements to be varied at will. In 
order to cause the apparatus to imitate the sheering as well as the 
pitching and rolling movements of a ship the platform may be 
mounted upon a pivot adapted to rotate on a support and pro- 
vided with a } peg arm connected with a device for rotating 
the pivot. (Accepted July 2, 1902.) 


15,514. H.T. Ashton, Woolwich. Primers. [9 Figs.) 
July 31, 1901.—This primer is constructed in such manner that 
soldering is not necessary for the mechanical and electrical con- 
nection of the incandescence wire; and that the incandescence 
wire is protected from strain, kept out of contact with the primer 
composition, and surrounded by a heat non-conducting combus- 
tible material ; by which means it is provided that the fuse cannot 
suffer deterioration from soldering flux, that the incandescence 
wire cannot be broken by internal strain or by jarring of priming 
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composition, such as in the well-known types of primer would 
surround it, and that the incandescence wire becomes more 
quickly raised to firing temperature. The wire is held between 
perforated soft metal plugs gripped or riveted upon it and upon 
distance-pieces, and wrap} round the wire and the distance- 
pieces enclosing it is a quantity of gun-cotton yarn. The fore 
end soft metal plug is perforated to allow fire communication be- 
tween the chambers on both sides of it and respectively containing 
the priming composition and the incandescence wire and gun- 
cotton. (Accepted July 2, 1902.) 


6172. A. T. Dawson, London, and J. Horne, 
Barrow. Rammers, [13 Figs.] March 23, 1901.—This inven- 
tion has reference to gun-ramming apparatus in which the 
slipper or slide may be actuated by means of a rope or chain or by 
toothed gearing arranged in a manner somewhat analogous to that 
described in the specification of British Letters Patent No. 9335, 
of 1899, and according thereto a flexible rammer is carried by a 
slipper adapted to slide in a standard or —e independent of 
the gun, and so connected with the gun-slide or other part of the 
mounting that it will automatically follow the gun in its eleva- 





tion or depression. A rope or chain actuating the rammer would 
pass round pulleys, one of which is situated on the gun-slide or 
other part of the mounting that participates in the elevation or 
depression of the gun. The rammer-guide may be pivotally con- 
nected with the slipper, and adapted to maintain the face of the 
rammer head parallel to the breech end of the gun during the 
rectilinear movements of the rammer in its standard or support, 
a compensating device for regulating the degree of tension on 
the cord or chain (in accordance with the angle of elevation 
assumed by the gun)is provided. (Accepted July 2, 1902.) 


17,926. A. Reichwald, London. (Ff. Krupp, Essen, 
Germany.) Gun es. (3 Figs.) September 7, 1901.— 
This invention relates to that type of apparatus described in the 
Specification of British Patent No. 23,445, of 1897, and for regulatin 
the recoil and return of guns provided with an automatic ruin 
retarding device and an automatic return device, and has for 
object to simplify the apparatus and its manufacture without de- 








tracting appreciably from its efficiency ; and ding thereto an 
unslotted friction rod provided with wedge-like inclined surfaces is 
used instead of the slotted circular rod described in the aforesaid 
specification, the unslotted rod being adapted to slide in the guides 











(7. 926.) 


of the compressible bearing. It is stated that by means of this 
arrangement a sufficiently frictional resistance of the rod in 
tained, in 


the bearing is A 1 of the interaction of the 
wedge-like surfaces on the rod and in the compressible bearing. 


(Accepted July 9, 1902.) 

17,336, . Whitwo and Co., Limited, 
and R. T. Ne e-on- e. Gun 
Mountings. [2 8.) August 29, 1901.—The object of this 
invention is to provide convenient means by which a high angle 
of elevation can be obtained when shooting, and by which the gun 
can, when desired, be placed low down, in order that the centre of 
gravity may be as low as possible when travelling. A method 
heretofore used for obtaining high elevations with large guns is 
to employ an upper carriage fixed to the upper side of the trail, 
this involving the erection of a gin or shearlegs, dismounting of 





rs 
qj = 
‘, of 
“ey 
WF 
5 Or N 
\ 











the gun, and the removal of the wheels from the carriage when the 
gun is to be used; but by means of apparatus according to this 
invention, however, it is stated, the gun can be wheeled into posi- 
tion, and the full elevation obtained in a few minutes without the 
aid of ashearlegs or gin, which might be a conspicuous object at an 
inconvenient time. At each side of the carriage is a lever pivoted 
to the axle and having its rear end pivoted to the trail. The lever 
has pivoted to it a block forming a bearing for supporting the 
lower end of a shaft whose yo end is screw-threaded, and 
works in a nut pivoted to the front of the trail, and which can 
be revolved by means of a worm mounted in bearings in the block 
that gears with a wormwheel fixed to it. In order to take the 
side strains when — a wedge is provided to chock between 
the two side levers when the carriage is lowered to the travelling 
position. (Accepted July 9, 1902.) 


17,179. Armstrong, Whitworth, and Co., Limited, 
and J. W. G. Simonds, Newcastle-on-Tyne. Rifle 
agnene Filling-Clip. (3 Figs.) August 27, 1901.—In the 
Lee-Metford rifle the present method of charging the magazine is 
to insert each of the cartridges separately, the cut-off being closed 
over the top of the last cartridge when magazine fire is not to be 
immediately used. If it is forgotten to close the cut-off, an accident 
may arise from a cartridge entering the breech when the bolt is 
closed previous to easing the springs. This invention provides a 
clip conveniently made to hold a charge of cartridges while they 
are being inserted into the magazine, and by means of which they 
can be rapidly placed in position, it being insured that the cut-off 
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must have been closed over the top cartridge, because if it had not 
been so closed, theh in withdrawing the clip the cartridges would 
be withdrawn. The clip comprises a handle to which are attached 
three flat springs, two of which lie at the two sides and grip the 
rear ends of the cartridges immediately forward of the rims. The 
rear edges of these springs are serrated, and the third spring 
(which is at right angles to the other two) backs up the cartri 

so that each rim bears against a serration in each of the side 
springs. These serrations may tend to incline the cartridges so 
that their bullet ends are closer together than their rim ends, a 
condition which is necessary for correctly entering the cartridges 
into one form of magazine. The thickness of the two side springs 
is less than the projection width of the rim of the cartridge. (Ac- 
cepted July 9, 1902.) 

14,911. E. J. Payne-Gallwey, W uth, (2. White- 
head. Fiume, Hungary.) Torpedo (3 Figs.) 
July 22, 1991.—The multi-cylinder engine according to this inven- 
tion, for torpedo propulsion and other has single- 
acting fluid-pressure cylinders distributed round a central crank 
chamber and placed in such a manner that the axis of each cy- 
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linder and piston forms a tangent of a circle with its centre in the 
axis of the common crank. Oscillating piston rods adapted to con- 
trol the passage of the exhaust through the piston may be used, 
the axis of each cylinder and pistou being placed at an angle to the 
corresponding radius of the crankshaft. Distributing valves for 





the working fluid may be actuated from a common crankshaft by 
means of cams or eccentrics, the cylinders being placed at an 
angle to the corresponding radii of the crankshaft, and the slide 
valves and valve spindles being situated radially to the crankshaft. 
(Accepted July 9, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


13,548. W.R. and W. H. Dawe, Sheffield. Forging 
Cranks. (6 Figs.) July 3, 1901.—This invention relates to a 
die for use in hydraulic presses, or under steam hammers, in the 
manufacture of locomotive and other cranks, and more particu- 
larly to the formation of the crowns of such cranks and for setting 
down the sides of same. The die has a central recess with a square 
cross-section in one direction and an elliptical cross section in the 
other direction. The walls forming the ellipse extend much higher 


4. 
Fig 4. 
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than the square walls, which latter bevel off for producing the 
first shape of the side portions of the forging, to bring which to 
its final configuration (that could not conveniently be accomplished 
in one operation) the bevelled edges or top faces of the square walls 
of the die are made with a recess to receive a corresponding pro- 
jection upon the bevelled under faces of a pair of flat-topped side 
tools. The partly-formed forging is then subjected to pressure, 
and the sides heretofore commonly bevelled are forced into the 
rectangular shape required. (Accepted July 2, 1902.) 

14,576. J. Imray, London. (Sociéte Electro-Metallurgique, 
Froges, Isere, France.) Furnaces, [1 Fig.) July 17, 1901.—In 
this specification is claimed: “1. In metallurgical operations, the 
herein-described process which consists in heating the materials to 
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be treated, so that they arrive in a hot condition in the furnace 
where the reaction is to take place, such heating being effected by 
means of the waste heat of the gases passin from the furnace, 
and the ore and the carbonaceous material being kept separate 
until they are required to enter into reaction with each other, 2. 





| For carrying out the process referred to in the first claim the com- 
bination with a metallurgical furnace of an apparatus so arranged 
; as to enable the materials to be treated in the furnace to be 
heated to a high degree by means of the heat of the waste gases 
from the furnace, which is preferably one heated by electrical 
| energy, substantially as described.” It is stated in the specifica- 
tion that: ‘‘ The essential feature of the process is the keeping 
separate the substances to be treated, causmg them to absorb 
separately the available calories of the waste gases, and only 
| bringing them together at the last stage in an electric or other 
furnace for the final reaction.” In the apparatus illustrated, 
| which, it is stated, is, ‘‘according to the present invention,” ore 
and fuel are the materials to be treated or to enter into reaction 
with each other, and the ore only is heated by the waste gases 
passing off from the furnace. (Accepted July 2, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


25,634. J. H. ee Glasgow, and H. L. and P. 
Thomas, Sunderlan Rest-Bars for Ships’ Hatch 
{11 Figs.} December 16, 1901.—This invention has 

reference to rest-bars for ships’ hatch coamings, and particularly 
to that class of rest-bars with moulded shrouding. It is stated that 
hitherto such rest-bars have been manufactured with a projecting 
fillet at the throat where the ledge and the inward side of the 
shrouding form the receiving part for the outer edge of the wood 
hatch covers, and that this projecting fillet deprives the edge of 








great pressure put on them when heavy seas are shipped. In 
order to dispense with the labour attending this work of round- 


to this invention the rest-bar is made with the throat slightly re- 


final specification. (Accepted July 2, 1902.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,714. D. B. Morison, Hartlepool, Durham. Air 
Discharger for Feed-Water Heaters. [2 Figs.) June21, 
1901.—In this apparatus for automatically discharging air from 
feed-water heaters and the like, and wherein the air is discharged 
through a valve controlled by a float contained within a vessel 
whose upper and lower ends communicate with the apparatus 
from which air is to be discharged, the connections between the 
said vessel and the said apparatus are adapted to be closed so 
that the vessel can be isolated from the apparatus in order to 
permit of the vessel being opened for examination or cleaning, 
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A bell or open-bottom float is used within the vessel and carries 
a valve adapted to control an air-discharge opening, and the 
communications between the upper and lower ends of the float- 
containing vessel and the main apparatus from which air is to be 
discharged can each be closed, the arrangement being such that 
the open-bottom float can be charged from the main apparatus 
with air at the pressure that obtains therein, and in such volume 
as to afford the necessary buoyancy. Specification of British 
Letters Patent No. 2584, of 1899, is referred to. (Accepted 
July 2, 1902.) 

15,799. C. Meredith, Rock Ferry, Cheshire. Ver- 
tical Fire-Tube Boilers. (8 Figs.) August 6, 1901.—This 
invention relates to vertical fire-tube boilers of the kind having 
the furnace top constructed and disposed substantially as illus. 


ne Fig.2. 


/ 


trated. This boiler has heretofore been made with one sheaf of 
tubes between the combustion chamber and the shell, but ac- 
cording to this invention is made with two sheaves of tubes diverg- 
ing shellwards. (Accepted July 2, 1902.) 





























the wood covers of an amount of ‘‘ bearance ” much needed for 
their support, and to give as much resistance as possible to the 


ing over the wood covers at the lower edge to enable them to geta 
“‘ bearance,” and also to give increased ledge ‘‘ bearance,” according 


cessed toward the shrouding. A number of sections of rest-bar 
comprising this improvement are described and claimed in the 


MISCELLANEOUS. 
6900. R. F. Mallam, N Pagnall, Bucks. 
Sus Device for T e Materials. (3 ign 


March 21, 1902.—This fastener, the nature of which is sufficiently 
indicated by the drawings, is adapted to be threaded through a 


Pig AY Fig 2 
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textile fabric and over the lower eve of a curtain-ring or the like, 
for the purpose of suspending the fabric therefrom, and is in- 
tended for use in place of the safety-pins having attached hooks, 
now commonly used for the same purpose. (Accepted July 2, 
1902.) 

osens. H. Brooke, Jersey City, N.J., U.S.A, 
Dividing Mol Material. [5 Figs.) November 29, 1901. 
—In this specification is broadly claimed “‘ a device for cutting or 
separating a continuously-flowing stream of molten material into 
individual molten masses.” ‘Receptacles may be used to receive 
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the individual molten masses. The molten stream may be received 
for a time by the cutting means after each cutting, and afterwards 
discharged. A machine is described and illustrated which is 
intended for delivering equal quantities of molten glass in pots 
for facturing requi ts. (Accepted July 2, 1902.) 


4969. H.C. Michell, London. Flaking Mica. (6 Figs. | 
March 8, 1901.—According to this invention, mica, the lamine of 
which have been loosened, is divided into flakes by means of a blast 
of air that carries the mica forward within a confined area. The 
mica plates may be bent to loosen the laminz, conveniently between 
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a series of corrugated rollers; and the finer flake mica may be 
separated from that which has to be returned to the bend- 
ing rolls, by means of a perforated screw and a baffle screw 
adjustable as to height, in order that only the lighter and floating 
particles may be permitted to be carried onwards to the receptacle 
for the finished material. (Accepted June 18, 1902.) 


8496. A. W. Cooksey, London. Stair - Treads. 
[3 Figs.) April 11, 1902.—Artificial stone steps are according to 
this invention, and for preventing persons from slipping, made 
or cast with recesses in their treads, and in the recesses 
wooden blocks or strips, with the grain running vertically, are 
contained. The recesses may have their walls undercut, and the 





those moulded in the step in 
the top, and not from = - 
of the step, may be expanded into the undercut portions of the 
recesses by little w -like nails or strips head downward 
upon the bottoms of the recesses before the blocks are driven 


blocks or strips of wood to re 
the first instance, if driven in 





| home. (Accepted July 2, 1902,) 
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550 HORSE-POWER ENGINE 
MESSRS. 


BUILT BY 


AND DYNAMO AT THE DUSSELDORF EXHIBITION. 
K. AND TH. MOLLER, OF BRACKWEDE, WESTPHALIA. 
(For Description, see Page 340.) 





THE IRON AND STEEL INSTITUTE. 


° | 
In our last issue we made reference to the} 


Summer Meeting of the Iron and Steel Institute, 
which was held in Diisseldorf last week, under the 
chairmanship of the President of the Institute, Mr. 
William Whitwell. The meeting commenced on 
Wednesday, September 3, and was brought to a 
conclusion on Saturday last. It was in all respects 
& success, excepting that the wet weather did much 


to spoil the pleasure of the excursion to Elberfeld on | 


Saturday. Friday’s excursions, of which there were 
five, were particularly interesting, most of the im- 
portant iron and steel works in the district being 
visited by the large party of membersand their friends 
who took part in the meeting. Those who were fortu- 
nate enough to draw: tickets for the excursion to 
Essen—for there were.so many applicants that the 
selection had to be made by lottery—were especially 
gratified, a most extensive tour through the great 
Krupp works being made, and much was seen that 
must have been of great interest to the members 
present. The admirable manner in which the whole 
meeting was conducted—and, so far as our observa- 
tion went, it proceeded without a hitch of any kind— 
reflects great credit equally upon the Secretary of 
the Institute, Mr. Bennett H. Brough, and Mr. 
E. Schrodter, the Honorary Secretary of the Local 
Reception Committee. 

It is now twenty-two years since the Institute 
met in Diisseldorf, and during that time immense 
progress has been made in the iron and steel in- 
dustry of the district ; perhaps the most notable 
feature is the growth in the production of basic 
steel. At the time of the former meeting the 
population of the city was not much above 100,000 





persons, but during the twenty-two years it has therefore desirable that all countries’should benefit 
|grown to not very far short of a quarter of a| from the discussions of the‘Institute.§He concluded 


million of people. 


The city itself, however, has| by once more bidding the members present wel- 


|not changed very materially in character so far as| come in the name of the Government. 


park of about 86 acres in its centre. Visitors from 
some of our own manufacturing towns of the North 
and the Midlands must-have compared, not with- 


grounds and well-planted boulevards of* the West- 
phalian city. 

It had been arranged that meetings of the Insti- 
tute should be held in the Tonhalle, which is the 
municipal concert hall of the city of Diisseldorf. 
It is a handsome building, and comprises twelve 
halls of various sizes, attached to which there is a 
restaurant. There is also adjoining a garden, with 
a music-stand for the performance of bands. 

On members assembling on the morning of 
Wednesday, the 3rd inst., the President occupied 
the chair. The Institution was welcomed to Diissel- 
dorf by Governor von Holleufer in the name of the 
Government. He said the city was extremely 
ae and honoured by the visit of the Iron and 

teel Institute, which, he stated, was without 
question in the front rank and before all other 
associations of its kind. He referred to the inter- 
national character of the Institute, and to the happy 
effect of men of-science joining together to place 
their knowledge at the service of the world for the 
advancement of civilisation. He was of opinion 
that the progress of the steel and iron industry was 
an index of a nation’s economic culture, and it-was 





the central partis coneerned. Diisseldorf is a very | 
handsome city, the Hofgarten and the extension dorf, also made an address of welcome to the 
of the Diissel affording a beautiful well-timbered | members. 
{national meetings, as they offered an opportunity 


| out a shock to their national self-complacency, the | 
| unattractive surroundings at home with the fine|the Association of German Ironmakers, also wel- 





Herr Feistel, the second Burgomaster of Diissel- 
He referred to the value of such inter- 


for free discussion, and written words could not 
often take the place of spoken ones. - 
Herr Lueg, Privy Councillor and President of 


comed the Institute, and invited free criticism from 
those who were masters in the art of manufactur- 
ing iron and steel. He was pleased to see that 
the Institute was represented by such imposing 
numbers, and he referred to the exhibits in the Ex- 
hibition. 

Mr. Whitwell, in responding for the Institute, 
said he did so with great pleasure and sincere 
thanks for the kind and hearty welcome which had 
been accorded to the members. He was sure 
their friends in Diisseldorf could hardly know the 
er with which the invitation to visit that city 

ad been received in England ; testimony to the 
fact, however, was borne by the large number of 
members who had come over. In the Exhibition 
and the iron and steel works of the district they 
saw the splendid development of German technical 
knowledge and industry. It was many years since 
he himself first came to Diisseldorf to introduce the 
firebrick stove which his brother had brought out. 
His experience then was that of so many English- 
men since—he was received everywhere as a friend. 
At the present time members would find everything 
thrown open to them and explained, and they 
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could not fail to go home with their minds bright- 
ened and enlightened. Technical education was 
not’ thing for youth alone, but should continue 
through a man’s active life. Great Britain was 
engaged with other countries in an honourable com- 
petition, and it would be our own fault if we did 
not take home to our children some information 
gained from every visit we~ paid abroad. ~ In con- 
clusion he wished to convey to those who had so 
kitidly welcomed the Institute the keen apprecia- 
tion of every member present. 


Tue New PRESIDENT. 

Mr. Whitwell, again rising, said that his term of 
office as President was fast coming to a close. It 
was usual under these circumstances for a Presi- 
dent to look around for his successor. He was glad 
to say that he had persuaded Mr. Andrew Carnegie 
to accept the post.. The cheers which greeted this 
announcement indicated the pleasure which the 
selection gave to the meeting. Continuing, Mr. 
Whitwell said that he need not remind members 
what Mr. Carnegie had done for education. So far 
as regarded the Institute itself, he had given a sum 
of 65001. for educational purposes, and when it 
was found that this would not produce a result 
which was commensurate with his wishes, he 
cheerfully doubled it. The name of Carnegie was 
honoured equally in England and the United States, 
both as a steel maker and as an economist who was 
directing the great wealth he had acquired to noble 
ends, and he considered it a most fortunate thing 
that the members of the Institute had been able to 
secure him as their President. 


Tron AND STEEL MANUFACTURE OF GERMANY. 


A paper by Mr. W. Briigmann, of Dortmund, 
entitled ‘‘On the Progress of the Manufacture of 
Pig Iron in Germany since 1880,” was next read. 
This paper we commenced to print in full in our 
last issue. Referring to the diagrams which accom- 
panied the paper, the author said that the appliances 
used in Germany were based to a great extent on 
American practice; but they were not by any 
means slavish ‘copies. 

A paper by Mr. R. M. Daelen, of Diisseldorf, 
was next read, the title being ‘‘The Progress in 
Steel Works Practice in Germany since 1880.” 
This we printed in full in our last issue, as 
we did also the following paper by Professor H. 
Wedding on the ‘‘ Iron and Steel Industry at the 
Diisseldorf Exhibition.” These three papers were 
discussed together. 

Mr. Adolphe Greiner pointed out that in one 
case valeewed: to by the author the power of the gas 
engines referred to was underestimated by Mr. 
Briigmann. Mr. Daelen had stated that the use of 
electric motors for driving rolling mills is at present 
very limited, and will probably only be adopted in 
cases where the electricity would be generated more 
cheaply than would be possible by steam power. The 
author was asked whether he knew any example of 
rolling mills being driven by electricity, and, if so, 
what was the power exerted. It had also been 
stated that electric cranes were not capable of a 
— of movement that was obtainable by 

ydraulic power. Seeing that electric cranes were 
now so largely used, exception might be taken to 
this remark. 

Professor Thomas ‘Turner referred to that part of 
the paper in which Mr. Daelen had stated that steel 
manufactured by the basic process could be re- 
moved from the moulds and plunged into the plain 
soaking pits sooner than could be the case with 
steel made in acid-lined converters. The speaker 
would be glad if the author could give some 
explanation why this was the case. 

r. Paul noticed that the statement made by Mr. 
Daelen that the somewhat stringent requirements 
of the consumers as regards the quality of the 
finished product are also bést met by the basic 
method of production. Mr. Paul took exception to 
this statement, and was sure that a number of 
those present would not agree with Mr. Daelen. In 
regard to the size of the furnaces, he would suggest 
that one reason why they were not increased 
beyond 15 tons was that there was an absence of 
development in charging machines. He would also 
be glad of details as to the rate of cooling ingots. 


His experience was that basic metal took longer to 
set than acid steel, but he thought that the initial 
heat in both cases was somewhat similar. 

There was no further discussion on these papers, 
and it was understood that the authors would con- 
tribute their replies in writing, e 





OVERHEATING OF STEEL. 


A paper by Mr. E. Heyn, Professor of Metal- 
lurgy at the Laboratory of the Royal Technical 
Testing Institution at Charlottenburg, was next 
read in brief abstract. This paper we commence to 
print in full in our present issue. 

The discussion° was commenced by Professor 
Howe, who expressed his admiration for the paper, 
to which, however, he had not been able to give 
sufficient time to enable him to discuss it ade- 
quately. The points raised were of great import- 
ance. The question was whether, at a lower 
temperature, effects could be produced which at a 
higher temperature would be brought about more 
rapidly. He was very glad to see that the author 
discriminated between the expressions ‘‘ over- 
heating” and “burning.” 

Mr. J. E. Stead said that, judging from the re- 
marks made by the author, it would be concluded 
that he, the speaker, differed from what was said 
in the paper. This, however, was far from being 
the case, for he agreed with all the statements made. 
It had been shown that in annealing a plate it was 
possible to get one end tough and the other brittle, 


although the composition of the metal might be- 


the same. He appealed to other investigators to 
try to give the reason for this. Mr. Heyn had 
made the endeavour, but instead of continuing on 
these lines he branched off into a siding. When 
reference was made to annealing at a temperature 
not excessive and 1200 degrees were spoken of, this 
was not annealing, but ‘‘de-annealing.” The 
speaker’s researches since made fully confimed those 
of the author, but he would have been glad to 
have seen more reference to Ridsdale’s work in 
the paper before the meeting. The latter inves- 
tigator’s memoirs contributed to the Institute 
contained a large amount of interesting matter. 
Mr. Heyn had made reference to annealing at 
about 700 deg. Cent. His, the speaker’s, results 
were obtained at a lower temperature, but they 
were reached by tests made on a practical scale. 
Mr. Stead exhibited samples of steel not annealed 
above 700 deg., yet brittle as cast iron. He also 
exhibited a plate annealed at 700 deg.; the centre of 
this was tough and of fine grain, whilst the outside, 
where an oxydising influence had been exerted, was 
coarse and brittle. He thought if Mr. Heyn would 
repeat his experiments, he might get the same 
results. That, however, was not always the case, 
and it was highly to be desired that the subject 
should be followed up by experimental work. Such 
investigations, however, were costly, and needed 
funds to carry them on. A bar of basic metal, 
which was almost pure iron, had been maintained 
at a red heat for 24 years, and in this the crystal- 
line structure was so coarse that the material could 
almost be pounded in a mortar. Mr. Stead further 
pointed out the importance of the fact that acci- 
dental overheating might deteriorate steel. There 
was, however, a remedy for these defects ; and he 
would point out the great importance of the users 
of steel taking precautions to prevent accidents 
from this cause. Plates shoal be heated to 
900 deg., and the moment they exactly reached 
that temperature they should be taken out and 
allowed to cool in the air. How the good effect 
was brought about he could not say, but several of 
his friends were gens to try experiments in this 
direction. Mr. Westgarth was going to heat pur- 
posely a large forging, and treat it in this manner, 
after which it would be tested in all ways. His friend, 
Mr. Harbord, was also following up a similar line 
of research. If it were proved that a forging could 
be improved in this way by actual experiment, and 
in the future one were to fail so as to cause a fatal 
accident, a coroner’s jury might take a very un- 
favourable view of those implicated, supposing the 
precaution were not taken by those responsible. 

Mr. Harbord said he had read the paper with 
great interest, and it confirmed his experience in 
almost every particular. Mr. Stead’s temperature 
of below 700 Ng and the author’s above 700 deg., 
would be sufficient to account for any difference in 
results. Several examples had been brought to his 
notice in which the heating of mild steel at low 
temperatures for considerable periods of time pro- 
duced brittleness. He was glad that the author 
drew a distinction between overheating and 
annealing. 

Mr. Heyn here asked permission to give a word 
of explanation. To the general discussion he would 
reply in writing, but he would point out then that 


the word ‘‘ brittle” in English and German meant 





different things. The German word which he had 
translated into ‘‘brittle” had a different _meaning to 
that intended by Mr. Stead. He had been very 
pleased when he thought that he had discovered the 
meaning of this word, and had introduced it in his 
paper with some pride. He found, however, that 
he had been mistaken, and he would have to alter 
his phraseology when the paper came to be printed. 
He would remind the meeting that his remarks 
applied to ‘soft steel without phosphorus, and he 
would ask Mr. Stead what was the percentage of 
phosphorus in the samples he had tried. 

The time for adjournment having arrived, the 
President asked others who wished to speak to com- 
municate their views in writing. The meeting then 
adjourned until the next day. 

On members assembling on the following day, 
Thursday, the 4th, the discussion was renewed by 
Professor Tschernoff who gave some interesting 
details bearing on his early researches in this field, 
The experiments had been made at some works near 
St. Petersburg. and he said he would be glad to 
send full particulars to the secretary for insertion in 
the Transactions 

Mr. Lange said he would forward a written com- 
munication on the subject later, but in the mean- 
time he would point out that the author gave no 
history of the boiler-plate referred to. What was the 
heat treatment? He would like to know whether 
the steel was acid or basic make, and were the test- 
pieces taken from a representative part. The 
speaker himself had obtained good elongation in 
brittle parts which would not undergo the bending 
test. Simp photographs he showed of experi- 
ments made jn this direction were interesting 
as bearing on this fact. In one example metal 
had been reheated which had been burnt so that it 
became brittle. After heating up to 900 deg. Cent. 
it was allowed to cool in the ordinary way and then 
showed a normal bend. This fact showed the 
wonderful power of temperature treatment. At 
the works with which he was connected it was the 
rule to treat all important forgings in this manner. 
The speaker was also of opinion that Mr. Ridsdale’s 
work should be mentioned, as well as that of the 
American investigators. °° 

Mr. Saniter pointed out that the work of Heyn 
was an amplification of that of Stead and others, and 
yet at 750 deg. the author failed to obtain what Stead 
obtained at 700 deg. It had been said that there 
was one sort of brittleness and another, but ordi- 
nary people thought that if a thing broke easily it 
was brittle. - Mr. Stead had stated that brittleness 
grew from the outside and extended one-sixth of 
an inch from the surface. This pointed out the 
fact that a suitable metal was needed. It also 
negatived the value of the Heyn test in this case, 
for in the latter it was necessary to notch away 
material, and thus the surface brittleness would be 
removed by machining. In any case the fact that 
Mr. Stead had obtained brittleness negatived the 
author’s conclusions. What the author had said 
about there being no doubt about the existence of 
coarse ferrite grains in mild steel is not necessarily 
an indication of brittleness, and that the yi gree 
number is not appreciably affected by slow or rap! 
cooling was of interest. The fact of the rapid cooling 
making the grains small, and the conditions of cool- 
ing exercising a considerable influence on the ferrite 
grain, was a matter of interest, the investigation of 
which should be followed up. It could be easily 
understood that confusion would arise between 
the terms “burning” and ‘‘ overheating.” In 
the general acceptation of the term, overheating 
meant high heating. There should, however, be 
distinguishing terms to discriminate between too 
long heating and heating at too higha temperature. 
He thought that brittleness obtained between 700 
deg. and 750 deg. might be due to the action of 
carbon. ‘The large crystals from the furnace, to 
which reference had been made, were formed by & 
steel high in carbon and in phosphorus, and which 
was not of the same composition as the metal to 
which Mr. Stead had referred. 

The author not being present, there was no reply 
to this further discussion. : 


CoMPRESSION OF STEEL IN Incot MovuLps. 

A paper by Mr. A. Harmet, of St. Etienne, was 
next read in abstract by the Secretary. This was 
a long contribution, consisting of sixty-four pages, 
but was of considerable interest. It was mani- 
festly impossible in the short time at the 00 
of the meeting to read it in full, and Mr. Browse 
therefore gave extracts from the most importan 
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parts. We hope to publish this paper in a future 
Mr. W. Beardmore. opened the discussion. He 
stated that he had been to St. Etienne and had 
ent two days at the works there watching the 
process described by the author. He was so much 
struck by what he saw that two members of ‘the 
engineering staff of his works went over and stayed 
a fortnight observing the process. As a result, he 
ordered a press such as that described, and this 
was in course of construction. He hoped to apply 
this to the solidification of armour-plate ingots, and 
he believed the results would justify the large ex- 
pense to which his company had gone. 

Mr. Windsor Richards asked if the process de- 
scribed by the author could be applied to every-day 
working of 30-ewt. ingots for rails. . 

Mr.:Snelus referred to the remarks the author 
had made about blow-holes in the ingot. These 
should not oceur, as the gases ought to be elimi- 
nated in the*furnace. Very often they were not, 
however; but he would suggest to the author that 
he should give more time to the investigation of 
the evolution of gases during compression, and 
should inquire what was the nature “of ‘the gases 

evolved. Another point that-must be borne in 
mind was that the gas which was present was not 
all there as gas, but was in an occluded state, and 
would be given off as the fluid cooled. 

Professor Howe said the method of compressing 
the ingot followed by the author was ingenious 
and gave promise of success. The system would 
be brought in competition with the Whitworth pro- 
cess of fluid compressed steel. The author’s in- 
vention appeared to attack the ingot with great 
advantage, as it worked by wedging a taper plug 
into a taper hole, thus obtaining enormous radial 
pressure with moderate bottom pressure. The 
speaker referred to a process used in the United 
States which had been devised by Mr. S. T. Wil- 
liams. Here the steel was cast in a split mould, 
and when the shell had solidified, the mould was 
opened and a convex plate rare in-at the side. 
In this way the ingot was attacked at an advantage. 
The method was applicable to small ingots. 

Mr. V. Hughes, in discussing the paper, made 
the suggestion that at these meetings papers should 
not be read at such length, but should be prepared 
and distributed prior to the meeting to those pro- 
posing to attend. Members who took sufficient 
interest in the subject would read the papers them- 
selves, and the result would be much more valu- 
able discussions. 

Mr. Saniter referred to the analyses of ingots 

given in the paper, and would ask if the figures 
referred to percentages or to units. If the former, 
they represented a purer steel than had hitherto 
been obtained. He pointed out that covering the 
steel ingot in the mould allowed the impurities to 
get into the part that was cropped off. The question 
of large crystals was not a serious one if the steel 
were to be forged and re-heated. He would point 
out that in making a comparison of cost the author 
had compared his method of compression with 
another method of compression, and not with the 
ordinary process. 
_ Mr. Harmet, in reply, stated that the analyses of 
Ingots were given given in the French method of 
units and not in percentages. If the latter were re- 
quired, it would be necessary to shift the decimal 
point two places. 


sp 


Etectric Power in IRon AND Street Works. 


Two papers were next read, the first by Mr. D. 
Selby Bigge, of Newcastle, on, ‘‘ The Applications 
of Electricity in the Manufacture of Iron,” and the 
next by Mr. Kylberg, of Benrath, near Diisseldorf, 
on ‘Electrical Plant in Steel Works.” Mr. Selby 
Bigge, in his paper, stated that during the past 
twelve years he had been almost exclusively engaged 
in remodelling the driving arrangement in engi- 
neering works, iron and steel works, shipyards, 
factories and mines, when the change was made 
from steam to electricity. He had almost invari- 
ably been met with the question whether he could 
show by facts or figures any savings which could 
be directly attributable to the change from one 
system to another. His paper was an endea- 
vour to answer this question, and the information 
ae was the result of actual working in a number 
pO a In some Hamburg cranes cost for elec- 
tricity was 7s., as. compared with 8s. to 12s. with 
steam power. The steam cranes cost per ton lifted 


nearly 2}d.; with electric cranes the cost was nearly 
Westinghouse Company the reduction 


4d. “At the 


in steam consumption by using electricity as trans- 
‘mitting power was 40 per cent., and the reduction 
‘in coal consumption 32,3, °per cent.” Mr. Samuel 
Vauclain had stated publicly that if electric driv- 
ing in the Baldwin Locomotive Works should be 
abandoned, the manufactured product would cost 
20 to 25 per cent. more for labour, and the floor 
space would have to be increased 40 per cent. In 
an article written by Mr. A. Richardson in Traction 
AND TRANSMISSION, it was stated that’ when steam 
power was used in the shipyard of Messrs. Vickers, 
Sons, and Maxim, the consumption of coal was 


to electric power, it was reduced to 232 tons, or to 
less than one-half. Other instances were given by 
the author, in all of which large savings were shown 
to be effected by the adoption of electrical driving. 
These will be fully set forth when we print this 
instructive paper in full at a future date. In the 
latter part of his paper the author passed some 
trenchant criticisms upon. British manufacturers 
and boards of directors having control of industrial 
undertakings, commenting upon their backwardness 
and failure to take advantage of the advances in 
engineering practice. He attributed this largely 
to the small scope of initiative action allotted to 
the works manager, nearly every innovation and 
improvement being referred to the board _ of 
directors. In America things are very different. 
Here the board of directors’ decision is responsible 
for the results obtained, and the works manager 
follows the criticisms of the board. On the other 
side of thé Atlantic the works manager is directly 
responsible tothe board for the innovations that have 
been carried out. One point had particularly struck 
the author in dealing with improvement schemes 
for works. * Abroad the first question is ‘‘ What 
is the “saving to be effected under the peopoeed 
scheme ?” In England the first question is, ‘‘ What 
is the cost going to be?” 

The paper by Mr. Kylberg was not read owing 
to lack of time, the Secretary just giving a few 
heads. 

Discussion on these papers was opened by Sir 
Lowthian Bell, who recognised that electricity was 
the best means of transmitting power over a large 
area. Mr. Bigge by his paper had reduced this 
generally known fact to dimensions, and in this 
respect his paper was an exceedingly valuable one. 
His own experience in connection with rolling mill 
practice was that electricity was valuable in such 
work as changing standards and other operations 
round the mill. No doubt by the aid of. electricity 
they would be able to economise labour largely. 
Mr. Shiras, of the Westinghouse Company, 
thought the paper one of great value. He knew 
the difficulty of getting accurate data such as those 
set forward by the author ; but the figures his com- 
pany had been able to gather corresponded closely 
with those in the paper. They found the saving 
by the use of electricity for transmitting power 
ranged in different works from 15 to 80 per cent. 
The latter figure was approached by the Baldwin 
Locomotive Works, where the efliciency, after the 
change was made, was raised to 76 per cent. The 
cost of power for a 100 to an 800 horse-power instal- 
lation varied from $d. to 1d. per Board of Trade 
unit.. Sometimes it would be slightly higher than the 
latter figure ; butit should not be allowed to go far 
above, and it might go as low as ;4d. Referring to 
the latter part of the author’s paper, and to the 
remarks he had made on the scope of works 
managers’ powers, the speaker said that the facts 
stated agreed with his own experience. In America 
the works manager reported for the information 
of the board rather than for their approval. He 
had known many cases in which all arrange- 
ments were made by the works manager before 
being submitted to the board. 

Mr. Stottner, of the Allgemeine Electricitits 
Company, said that in Germany there were many 
good men, but there were many pirate consulting 
engineers. It was enough to make one’s hair stand 
on end to read some of the specifications that were 
sent out by the latter. He contended that a good 
firm must be better able to give good advice 
than an engineer, who had not the same prac- 
tical experience. . The different systems round 
Diisseldorf had been successful through the manu- 
facturers working hand-in-hand with the users. 
It was strange that when the Niagara Falls power 
works were constructed, the Americans came to 
England for the design. The plant was a great 
success, and yet the city of Glasgow, when it 


476 tons per month; when the change was made. 
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seg an American for the - purpose. If it paid 
arge and small .works in Germany to introduce. 


electrical-power, he would ask why it should not 
pay in England. . 


of cost at the switchboard and at the generator re- 
spectively. 
given at the point of application. 


assumed it would be the same as in England.. In 


sultin 
ask. what was the manufacturer, unacquainted with 
electrical engineering, to do? He had recently ex- 
periénced a case in a Je twenty-seven tenders were 


able _details,- the whole thing being chaotic... A 
proper specification had therefore been drawn up, 
and tenders were obtained upon this ; that he con- 
sidered the best way. He would point, out the great 
benefit that followed the system of transmitting. 
materials to the coast from inland by using canals 
with a system of electric towage. That method 
offered great advantages. He took exception to 


could not be worked with precision. ; 
Mr. Massey, whilst approving of the remarks 
made as to the advantage of electrical installation, 
pointed out that in many instances where it had been’ 
substituted for steam, the plant which had been 
superseded had not been of a very efficient nature. 


could give a comparison of electrical transmission 
with steam machinery wherein the latter had been 


the author had not taken enough for depreciation— 
not so much in regard to wearing out, as sudden 
breakdown or accident. A motor would give way 
all at once, and an insurance of 7 or 8 per cent. was 
not sufficient to cover the cost. 

As the time for adjournment had arrived, the 
President requested the authors to reply in writing. 

A paper by Messrs. E. D.-Campbell and M. B. 


Probable Existence of a New Carbide of Iron,” and 
another by L. F. Gjers and J. H. Harrison, of 
Middlesbrough, on ‘‘ 
Equalisation of the Temperature of Hot Blast,” 
were taken as read. The sitting concluded with 
the usual votes of thanks to the local authorities, 
proprietors of works, and others who had con- 
tributed to the enjoyment of members during the 
meeting. 

THe Excursions. 
We have, since the opening of the Diisseldorf 
Exhibition, devoted'so much space to the engineer- 
ing and iron and steel industry of the district that 
it would be difficult to give an account. of the various 
excursions which were arranged for the Friday and 
Saturday of the meeting without traversing again 
ground we have already covered. No less than 
five trips were arranged for Friday, the 5th inst. 
The first was to Dortmund, where three steel 
works—the Union, the Hoesch, and the Hoerde— 
were visited. . Duisburg was visited by another 
party ; the works of the Vulcan Company and. of 
the Duisburger Machine Company were on the pro- 
gramme. To the Essen trip.we have already referred. 
The remaining two excursions were made to Ober- 
hausen, where the Gutehoffnungshiitte were visited ; 
and to Ruhrort, where arrangements had been made 
for members to see the Rheinische Stahlwerke, the 
Phoenix, and the Laar works. On Saturday an 
excursion was made to Elberfeld, where visitors 
had an opportunity of riding in the suspended rail- 
way, oho we fully illustrated and- deaniliod in 
our issue of April 6 and 20, 1900. 
This brought a most agreeable and successful 
meeting to a close. 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION. het ' 
fhe (Continued from page 306.) 

CEMENT AND CONCRETE. 
Verein Devtscuer Portitanp CEMENT Fasrt- 

KANTEN.' DEUTSCHER BETON VEREIN. 

Tue collective exhibit of the Association of 
German Portland Cement. Manufacturers and. of, 
the German Concrete Association is thoroughly 
worthy of this great German industry, and of its 
development on a scientific basis. If we date the 











wanted to go into a big eleetrieal undertaking, em- 





application of hydraulic cement back to John 


He would ask Mr. Selby Bigge, therefore, if he_ 


Kennedy, of the University of Michigan, on ‘‘The_ 


e Results Obtained in the . 


Mr. Vaughan Hughes ‘referred to the question 
He considered that. the cost should, be ; 
Mr, Kylberg, in , 
his paper, had not given: the cost of working, but he , 


regard to what the last speaker had said about con- ; 
engineers, of which he was one, he would | 


put forward, some of them containing most remark- _ 


the statement previously made that electric cranes _ 


thoroughly efficient of its kind. He thought also _ 
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Smeaton’s foundations of the Eddystone lighthouse 
of 1757, then British cement manufacturers had a 
hundred years’ start of Germany. For it was 
only in 1855 that the first Portland cement works 
of Germany were established at Stettin. In 1877 
the director of these works, Dr. Hugo Delbriick, 
became the first president of the Association of 
German Cement Senate: which position he 
occupied for twenty-two years, to the general 
benefit of the industry. Since 1885 the association 
has done its best to raise the standard of its pro- 
ducts by laying down strict rules concerning raw 
materials and methods. In 1889 the distinctive title 
Portland Cement Manufacturers was adopted. The 
association now counts ninety-five members, includ- 
ing some in Austria, Hungary, Denmark, Scandi- 
navia, and Russia. Their new splendid laboratory 
at Karlshorst, near Berlin, was opened last January. 

Their production of Portland cement culminated 
in 1900, when eighty-two works made 20,450,000 
casks (of 170 kilogrammes, 375 lb.) of cement. 
But the maximum average production per factory 
had already been reached in 1897, and has 
decreased since; the total output of 1901 was 
19.5 million casks. The works employ nearly 
40,000 men, and the annual output, whose raw 
materials (clay and limestone) have a relatively 
small value, represents a sum of 6 million sterling. 

These figures concern only the association and 
Portland cement: If we include natural cements, 
and especially slag cements, we obtain much higher 
figures.- The Portland cement industry has many 
centres in Germany: on the Rhine, in Wiirttem- 
berg, Saxony, Silesia, and Westphalia ; at Berlin, 
Halle, Hamburg, Hanover, Heidelberg, Stettin, 
and-elsewhere.- When over-production and over- 
capitalisation had brought about a threatening 
state of affairs, a syndicate was founded, in- 1900, 
with the ebject of regulating and limiting the out- 

ut. The syndicate was short-lived. The exhi- 

itors have buried it in one of the grottoes of their 
imposing structure at the Exhibition ; its tombstone 
bears the ingeription: ‘‘Cemento Mori!” and it 
is surrounded by mourning cement sacks. 

The Germain Beton Verein was established in 
1898, with more than 200 members; among their 
consulting members are men known as authorities 
in the field of testing building materials, like Bach, 
Biising, Gary, Hecht, Martens, and W. Michaelis. 
The president is Mr. Eugen Dyckerhoff, of Dycker- 
hoff and Séhne, whose cement works are at Amone- 
burg, near Biebrich. 

Beton means on the Continent what is usually 
called concrete in this country. But the term has 
a very different ring over there. Here the word 
suggests foundations and dams. In Germany, as 
in France, whole works, bridges, hotels, churches, 
and monuments have been built in cement and 
beton; and the visitor to the Diisseldorf Exhibition 
would not suspect that the beautiful columns, 
their capitals and reliefs, the statuary, the bridge 
and flight of stairs, are'really all worked in beton, 
however much they resemble sandstone, marble, 
and granite. That this monumental descent to 
the bank of the Rhine, illustrations of which we 
reproduce on the present and opposite page (Figs. 24 
and 25), has been placed opposite the Art Palace, on 
the other side of the main avenue, is probably 
accidental; but it befits its position, and will 
form a lasting ornament to the Rhine promenade. 
For, like the Art Palace and a few of -the 

vilions, it will outlive the Exhibition period. 

he church-like building in the background of : the 
engraving is the pavilion of the Bochumer Guss- 
stahlfabrik, whose cast-steel bells one listens to with 
pleasure. The general design is due to Architect 
A. Bender, of Diisseldorf. Carl Jansen’s fountain 
group of sea monsters and centaurs was ‘made in 
one piece, and completed in\a time within which no 
stone monument could ha:'e been attempted, and, of 
course, at an exceedingly moderate cost. Some 
decidedly beautiful pieces of sculptural work in 
beton, shown near this main group, have stood the 
climate quite as well as sandstone and marble. 
The fountain, the imitation marble pedestals of the 
high columns, and the portals, were executed by 
E. Schwenk, of Ulm ; the arcades on both sides of 
the basin below the cascade, by Hiiser and Co., 
of Obercassel-Sieg ; the stairways leading to the 
columns, with their corner figures, whose imitation 

uarry blocks are also made in one piece, by 

euhaus and Lambart, of Hagen. The pump, 
placed in the vault under the fountain and cascade, 
is constructed by J. Losenhausen, of Diisseldorf. 

The handsome vaults, which contain a restaurant, 
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were built by Diicker and Co., of Diisseldorf, with- 
out iron; the granitoid stairways, by J. Simonis, of 
Cologne. The core consists in all these cases of 
beton, the facings of some beton mixture, coloured 
sometimes, and worked with the chisel or other 
tools. The two halls behind the Arcade, which 
visitors should certainly not neglect to examine, 
have a depth of 26 ft., but their ceilings, which 
Wayss and Freytag, of Neustadt, have executed 
in twelve different styles of armoured concrete, are 
not supported by any central pillars. The artistic 
balustrades are due to Carstanjen and Co., of 
Duisburg, and the columns were built: by Liebold 
and Co., of Holzminden. 

The foundations of these columns, which have a 
total height of 35 metres (115 ft.), go down to 5.5 
metres (18} ft.) below the surface, and consist of 
concrete blocks 13 metres square (42 ft. 7 in.), 55 in. 
in thickness, made of one part of cement to10 parts of 
gravel, and containing a grid of I-irons. The column 
pedestal has a height of 12.3 metres, the shaft 
proper a height of 15.88 metres (52 ft.) ; the dia- 
meter of the shaft is 2.25 metres(7 ft. 6 in.) below 
and 1.88 metres (6 ft. 2in.) above. The foot is 
rammed beton; then follow rings, 3} ft. high, 
4 in. in thickness, with a yellow cement facing 
0.8 in. thick. ‘The rings were moulded on the spot, 
and contain each a reinforcement of 0.6-in. iron 
rods, three horizontal layers and six vertical rods 
connected by rings. The ring core is a mixture of 
lin 5, the facing of 1 in2. Inside the rings 
another concrete of 1in 10 has been rammed in, 
again armoured with six round irons 1 in. in thick- 
ness. Since the moisture of this. later addition 
might cause exerescences on the outside of the 
already hardened ring®, the surfaces in-contact were 
painted with tar. The hollow space within the 
column and its pedestal is accessible. 

The capital, 5.5 metres (18 ft.) in height, is made 
up of rings and of four blocks, held together by iron 
anchors. The capital-is crowned by a metal dome, 
and by a figure of Victory, supplied by C. Fecht, 
of Oberhausen. The various beton mixtures were ex- 
amined at the Royal Testing Station of Charlotten- 
burg ; the 1 in 10 mixture was in test blocks, seven 
weeks old, crushed by loads varying from 130 to 
150 kilogrammes per square centimetre (0.83 to 
0.95 ton per square inch); while the 1 in 7.5 
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mixture bore 175 kilogrammes. In the cement deco- 
rations of the columns, E. Schwenk, of Ulm, and 
Zobus and Eisenmenger, of Diisseldorf, supplied 
the capitals ; other firms to be mentioned are the 
Actien - Gesellschaft fiir Betonbau, Berlin (arched 
th in front of the cascades); and Otto Schulz, 
unstschmiede, of Berlin (ironwork for this path) ; 
also Schulte - Ostrich, of Hohlar (steps). The 
path just alluded to is formed of Koenen-plates of 
land 3 metres span, 10 centimetres (4 in.) thick, 
calculated for loads of about 1 cwt. per square foot. 
The bridge (Fig. 25) of 30-metres (98-ft.) span over 
the basin, constructed by Dyckerhoff and Widmann, 
is remarkable for its small rise of only 2 metres— 
that is, one-fifteenth of the span. The ground was 
by no means favourable ; the foundations go down 
to'a depth of 5 m. The beton mixture of the 
vaulted arch consists of one.part of cement, four of 
sand, and four of broken stones; the maximum 
thickness of vault is 0.85 m. (33.5 in.); at the 
springing it is 0.70 m., at the crown, 0.65m. Test- 
pieces of the vault, six months old, withstood a load 
of 278 kilogrammes per square centimetre (1.8 tons 
per square inch); the probable maximum to be 
borne is 47 kilogrammes. Before. the opening of 
the Exhibition the bridge was loaded with a 
27-ton steam roller and a crowd of people, equiva- 
lent to a weight of 450 kilogrammes to the square 
metre (92 Ib. per square foot), measurements being 
taken at nine points; the maximum vertical 
deflection observed was 1.235 millimetre, the maxi- 
mum lateral deflection in the springing under the 
most unfavourable load distribution, 0.6775 milli- 
metre. The joints in the springings and in the 
crown are formed by granite blocks, the only real 
granite in this collective exhibit. $ 
The cement-quartz flights of steps ogy to 
the bridge approaches, supplied by the Gelsen- 
igre: Cement Warenfabrik, pt ag 7 
o., form a very good imitation of granite in the 
natural ‘iain ot the raw ials. The sculp- 
ture was executed by J. Benzinger, of Freiburg. 
Cement tiles in various shades have been put down 
by several firms. The cylindrical mosaic tiles 
near the cascades are supplied by Liebold and Co.; 
the floor of the restaurant is formed by the mar- 
mara cement of the Leipziger Cement Industrie, 
Dr. Gaspary and Co., of Altranstadt ; equally fresh 
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CONCRETE. BRIDGE AT THE DUSSELDORF EXHIBITION. 
CONSTRUCTED BY MESSRS. DYCKERHOFF AND WIDMANN, BIEBRICH. 








in colour, and not less hard, are those of H: Reinarz, 
of Heerdt; Hiiser and Co. show mosaic tiles, 
granitoid tiles with plain, ribbed, or grained sur- 
faces, made by hand or in presses. 


CEMENT-TESTING APPARATUS. 

The halls contain an exceedingly instructive 
collection of materials, intermediate and final pro- 
ducts, models, and machines and apparatus applied 
in the cement and concrete industries. The chief 
raw materials made use of in Germany are chalk, 
septaria clay, muschelkalk, lias slate, white and 
brown jura limestone. Among the machines we may 
notice, in the first instance, those of the Chemische 
Laboratorium fiir die Thonindustrie, of Berlin—not 
the recently opened laboratory at Karlshof,. men- 
tioned above. The rules for preparing the test- 
pions have several times been’ modified by the 

ortland - Cement Association: Much depends 
upon the method of mixture, and with the actual 
disintegration of the clinker to a very fine powder 
now in use, the former addition of 10 per cent. of 
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ratus (Béhme-Martens), generally multiple, which 
gives 150 blows’on each mould, stopping automa- 
tically ; a Seger volume meter ; lever apparatus 
of Friihling - Michaelis, which grips the 8-shaped 
test-piece and loads it with shot, or of Schopper- 
Martens, which applies the tension of a spring, 
or of Martens and the Maschinenbau-Gesellschaft 
Niirnberg, which records the force. Compression 
tests are mostly made with the Amsler-Laffon 
hydraulic press, in which the test cube is placed 
between two plates, the lower of which rests on 
the ram, of 30 tons power; Martens and the 
Maschinenfabrik Niirnberg have constructed a 
40-ton press, with precision pressure gauge; a 
press by Suchier, of Frankfort, is also used. 
Bending tests (Friihling-Michaelis) are not. very 
/usual. Expeditious standard methods for deter- 
mining the constancy of volume have hardly been 
worked out yet, A cement may pass badly, and 





yet answer perfectly afterwards. Changes in 
| volumes are determined by the caliper instrument | 
‘of Bauschinger, or by the Debray-Martens appa- | 





water is too high. With the concurrence of the|ratus. Analyses, to ascertain admixtures of blast- | 


Portland Cement Association, the Prussian Govern- | 


ment has this year“issued new regulations for the | 
preparation of test-pieces. The whole subject is 
dealt with at length in the excellent guide-book to 
the cement and concrete industry. prepared by | 
the two Associations, which can be obtained in the 
Exhibition ; it is really a superior technical treatise, 
which we recommend to visitors. The diagrams 
illustrating methods of reinforcing which we re- 
produce on page 336 are taken from this guide. 


The ordinary tests of- cements refer to the fine- 
Ti of grain (ap us by. Tetmayer, Gary- | 
indner) ; density (Schumann, Erdmenger-Mann) ; 


setting period (needle a; tus of Vicat, hydro- 
meter of ‘Senseure-Koppe): and strength. Although 
cement is, as a rule, under compression, tension | 
tests are also in universal use. or these and the | 
compression tests are required normal sand (Gary), | 
® mixing apparatus (Steinbriick) ; a hammer appa- | 


flexible pipes, 
| directly reading off the pressures acting on the test- 


| furnace slag and for other purposés, are conducted | 


after Fresenius and Haraédas. The wear of cement 
floors is determined witii'the aid of a Bauschinger | 
emery disc. : 

The Deutsche Beton Verein makes use of a con- 
crete press, for hydraulic pressures up to 300 tons, 
acting on cubes of 1 ft.; further, of a Koenen 
press for tubular conduits, for a maximum pres- 
sure of 10 tons. In the latter the hydraulic cylin- 
der is raised or lowered, without counterweights, 
by the aid of a Stauffer-Megy device; the con- 
nection with the two-cylinder pump is effected by 
and the arrangement permits of 


jiece. 

Most of the apparatus so far mentioned are ex- 
hibited by the cement and beton associations, and 
by the Chemische Laboratorium fiir Thonindustrie. 
The Prussian Testing Station of Berlin-Charlottesi- 














burg, whose director is Professor A. Martens, while 
M. Gary is chief of the departnient for building 
materials, have sent some of their special apparatus ; 
the two names occur frequently in the preceding 
paragraphs. We notice further a model of theirs of 
a concrete vault, exemplifying the manner in which 
measurements are made; diagrams of concrete 
ceilings, stairways, &c., explaining correct and in- 
correct load distributions ; apparatus for deter~ 
mining the deformation of mortar under porous 
pressure ; mirror and recording apparatus for such 
tests ; apparatus for determining the change in the 
length of cylindrical bodies exposed to water pres- 
sure acting on the cylinder ; demonstration of the 
effect of pressure on the crown of a conduit. ; 

The Wiirttemberg Testing Station at Stuttgart, 
which is connected with the technical college of 
that city, as the Prussian institute is with the 
Charlottenburg College, has also placed some appa- 
ratus at the disposal of the Exhibition. Wiirttem- 
berg is the most important centre of the concrete 
industry, and we find here apparatus for determin- 
ing the elasticity and strength of concrete both 
under tension and under compression. The re- 
spective theoretical work is due chiefly to Hartig, 
Bauschinger, and Bach. The fittings are such that 
the same piece may be tested first in the one and 
then in the other machine. The tensile strength 
measurements (loads up to 50 tons) are made-in ia 
machine which L. Tesdorpf, of Stuttgart, has‘con; 
structed to the designs of the testing station; the 
compression tests are made on an Amsler- ' 
machine (the works of G. Amsler-Laffon und Sohn 
aré at Schaffhausen, in Switzerland); the force, wp 
to 150 tons, is indicated by a mercury column: Re: 
sults of such tests, conducted with concretes'coni- 
taining different percentages of sand, can be'studied 
0 “aj eeETAh 


n diagrams. J 
We may add that Professor M.~ Mollet; ‘of 
Brunswick, shows some timber eribedded. ‘im 
concrete, which was buried for fivé years ard 


afterwards tested. This is interestitig,’ because 
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piles consisting of concrete and iron or wood have ions the band irons to angle irons (Fig. 29). 
recently been applied with advantage where they | Wayss uses stouter.and thinner wires, according to 
can be rammed into the ground. ' the stresses, twisting the ends round the cross-wires 
Before we notice the special exhibits, we will | in the manner indicated in Fig. 30 ; the hinged joints 
make a few remarks on concrete structures.|are made at points where the moments are zero. 
Though the Franz-Joseph lock on the Danube had | The Holzer system, illustrated in Fig. 31, exempli- 
been built entirely in concrete in 1854, Germany fies free resting slabs for footpaths on bridges, 
counted only nineteen buildings, including two) warm house-floorings, &c. ; it is noteworthy, because 
stables, of cement and concrete by 1881. Progress the slabs are made on reed mats without wood 
was made particularly in Wiirttemberg. Conduits|centring. Special types of reinforcements are 
became first popular, as they can be made in any | recommended for beams, columns, &c. 
shape and size ; where much a a Be corrosion | 
is to be feared, the bottom is lined with clay or | fe 
asphalt. Water reservoirs, large dams, and gasholder | Wipmann. Hiiser anv Co. 
tanks came next ; then bridges, especially viaducts! Wayss and Freytag, of Neustadt an der Hardt, 
which had to be finished promptly and cheaply ; | exemplify twelve of their ceiling constructions, as 
the Danube bridge at Munderkingen has a span already mentioned, both in the actual ceilings and in 
of 50 metres. Factories were built in concrete ;| the models which render this whole exhibit so highly 
but for houses, hotels, and churches, a pleasing | instructive. A very light cellular ceiling is, for in- 
outside and decorations were wanted The first stance, formed in the following way : Hollow bricks 
buildings, mureover, had been decried as cold and are placed on 1.5 in. of beton, irons are placed in 
damp, and some reinforcement. of such structures | the hollows, and the latter filled with concrete, an 
was deemed necessary. ..This armoured concrete | upper layer of concrete finishing the whole. Large 
can be studied at Diisseldorf. strong ceilings for engine-rooms are made after 
In 1861 it occurred to Joseph Monier, a gardener | Fig. 30, strengthened by beton beams, and decorated 
of Paris, to strengthen large flower-pots of cement | in cement. Heavily-loaded ceilings can be arranged 
by embedding iron wires in it. » At the Paris Ex- | on the cellular plan. ; 
hibition of 1867, Coignet showed conduit pipes! The firm of Dyckerhoffand Widmann, whose works 
and ceilings reinforced with iron, by two systems at Biebrich, Karlsruhe, Niiremberg and Dresden, 
of endless wires at right angles to-one another. | employ altogether 2500 men, has since 1880 built 
When . it had been established by Considére, twenty-four. concrete bridges of up to 43 metres 
Bouniceau, Mesnayer, and others, that concrete | (130-ft.) span, many viaducts, fifty water reservoirs 
adheres..well to the iron,. prevents _ its rusting, | and filter-beds of very large dimensions, forty-two 
and takes part. in the elastic_expansion and vad gas-holders up to 187 ft. in diameter and 30 ft. in 
traction of the iron, which has about the same! height. The Dresden railway bridge and viaduct over 
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temperature coefficient, the application of armoured , the Elbe is explained by a splendid model ; it consists 
concrete grew rapidly. According to the not of five arches of 31 metres span, and the strength of 
quite completed investigations conducted at the mixtures of cement, sand, and stone increased, 
Purdue University, the expansion coefficient of |e.q., from 172 kilogrammes per square centimetre 
beton, consisting of Portland cement and crushed after four weeks to 290 kilogrammes after three 
stone, is practically that of the stone, 0.0000099 years. In the Chemnitz Viaduct a.strength of 
er deg. Cent. Monier himself did much to render |311 kilogrammes (2 tons per. square inch) was 
fis novelty useful for the engineer ;. Bordenave | reached within one year with a richer mixture of 
Lafarge, Bonna, Hennebique, and others followed | the ingredients mentioned in the ratio 1: 4 : 4.5. 
in France, G. A. Wayss in Vienna, and Koenen | Models of vaulted rivers—the Salzbach, near Wies- 
in Berlin. More than 200 systems are now baden, which is for over a mile buried under a 
applied. Since a slab, supported at the sides, is | concrete vault—are also shown. The river is really 
under compression in its upper layers, and under a huge sewer, 16 ft. wide, 13} ft. high, with a con- 
tension in its lower layers, and since the tensile | crete bed, over which the railway station has been 
strength of beton is not high, the iron is chiefly to | built. On the approach to the Exhibition bridge 
strengthen the porticns under tension, and is hence | already mentioned,.which is also their work, we can 
or near the lower surface, } in. or $ in. from it. | study the way in which sewers with manholes and 
onier (Fig, 26) places at right angles to these tie- | syphons, water, gas, and electric mains are all con- 
rods, but independent of them, distribution-rods, | structed in concrete. Their water-purifier plants 








HOLZER SYSTEM 


which serve as distance pieces, and also to take 
up temperature stresses, to prevent cracking, 
and to support the plate generally. Bordenave 
used I-irons, Bonna used irons of cruciform section, 
and Hyatt used flat bars, placed edgeways and per- 
forated in order to pass ¢ross-wires tkrewgh the 


holes. Ransome, in the United States, applied 
twisted bars, Goldi expanded metal; but 
round irons appear to preferable. When the 


slab does not rest freely om the ends, but is held 
encastré, Hennebique employs two cross-systems, 
one near the bottom as before, the other starting 
near the top and approaching the luwer system on 
the middle portions, the object being to take up 
the bending moments. He further places a kind 
of U-straps (Figs. 27 and 28) round the lower 
system, whose value is very questionable. Monier 
simply.uses the upper system of bent rods. 
Koenen, Kleft, Wilson, and others make the slab 
ends thicker, and reinforce it with J-irons; Klett 


(system Schlichter) cleanse very dirty river. water 
| sufficiently for rendering the water fit for textile 
works, simply by~ passing it, without any power 
machinery, through a whirl separator under admix- 
ture of asmall amount of chemicals, and afterwards 
in-a zigzag current to the settling tank. The 
Eggert beam of the same firm consists of a layer of 
light bricks,:of bent irons between the bricks, and 
of rammed concrete: in which the irons are bent 
over. The free-lying beam (or bridge) of this type 
exhibited has a length of 10 metres (33 ft.), and on 
it stands a similar structure, a kind of stone bench, 
10 ft.. free length ; the latter has a thickness of 
3$.in., the former of 9} in. Having been built 
A much in a hurry, the ceiling has caved in a 
ittle. ‘ 

Hiiser and.Co., of Obercassel, show and explain 
by models their hinged-joint bridge near Hagen, 
25 metres span; their system of. pushing galleries 
and canals in mines and under railway tracks ; 








bath-rooms of granitoid, oval conduits with asphalt 
lining, and cement stones of various colours. 


DEcORATIVE COLOURED CEMENT AND TILEs. 


Great care has to be exercised in mixing mineral 
colouring matter with cements, as they weaken the 
cement ; the additions must be able to withstand 
the action of alkalies. Light colours, obtained by 
diluting cement with very fine sand, lime, and marble, 
are most in favour. In this branch are further to 
be mentioned F. M. Dalhoff, of Borghorst ; J. 
Brenzinger, of Freiburg, with fine sculpture; RF, 
Schwenk, of Ulm, for polished granitoid and beauti- 
ful statues ; the Grabower Cementfabrik Comet, 
near Stettin, also for superior granitoid tiles, which 
are prepared with granite débris, and shown both 
with polished and with rough surfaces ; the Leipziger 
Cement Industrie Gaspary and Co., and also the 
Augustushiitte Dreels and Co., of Burgsteinfurt, for 
cement tiles, and machinery for their manufacture. 
We may add that the properties of gypsum-cement 
are now being investigated by Gary. 


Power Stations, Conpvuits, AND MIxine 
MACHINEs. 


Hydraulic plants with weirs, aqueducts, turbine 
houses, further bridges, houses, &c., are shown 
in model by A. Thormann and Stiefel, of Augsburg; 
by Liebold and Co., of Holzminden ; by Diicker 
and Co., of Diisseldorf ; J. Odorico, of Dresden 
(houses after Hennebique). Carstanjen and Co., 
of Duisburg, exhibit cement mains of all sizes up to 
5 ft. in diameter, round or oval, with or without 
iron armour; and artificial sandstone for house 
facings, granito and terrazzo tiles, made by hand 
or in moulds. Neuhaus and Lambart, of Hagen, 
make large conduit pipes of rammed beton. The 
Actien-Gesellschaft fiir Monierbau, of Berlin, show 
the ceilings of their director Koenen (Fig. 29). On 
one plate of 20-ft. span, and two lateral plates of 
145 ft., all 6} in. in thickness, stands a beton 
pavilion weighing 80 tons. 

Beton-mixing machines are ecxhibited by the 
Maschinenfabrik Rhein und Lahn, of Oberlahn 
stein ; both portable and stationary machines, dry 
and wet, or working first in the dry, then in the 
wet, for capacities of up to 30 cubic metres (1000 
cubic feet) per hour. In a machine shown by 
A. Kunz, of Kempten, the drum is loose on a 
shaft, and can be stopped by a brake ; or the drum 
contains two shafts revolving in opposite direc- 
tions, both fitted with stirrers. Beyer and Zetzsche 
of Plauen, use pendulum mills. Fried. Krupp, 
Grusonwerk, exhibits a ‘mill with doubly conical 
runners. This collection of mills is not rich, but 
there are more in other parts of the Exhibition. 


(To be continued.) 








THE FRENCH NAVAL MANCUVRES. 

THe French naval manoeuvres were executed 
this year on an exceptionally large basis, and in- 
cluded the Northern and the Mediterranean Fleets. 
The programme contained strategic problems and 
problems of tactics, concentration manceuvres, and 
the utilisation of the Algerian, Tunisian, and 
Corsican coasts for the renewal of supplies. An 
experiment of general revictualling from the French 
coast .was also made. Although in the carrying 
out of manoeuvres strategic problems are attended 
with very few unforeseen events, all the operations 
as well as their results being largely conventional, 
it is claimed that in many items of this year's 
programme the conditions and performance were 
such that it is possible to form a ey, accurate 
idea of what the issue would have been in actual 
warfare. : 

In the first period of the programme, the Medi- 
terranean Fleet acted the part of a French fleet 
that had taken. up a position on the Algerian coast, 
during the period of tension preceding the opening 
of hostilities. A squadron of armourclads was 
anchored off Oran; a flying squadron formed an 
advance guard at Mers-ol-Kébsr ; the main fleet 
lying off Algiers. The Saint Louis, Charlemagne, 
and Gaulois formed the French supporting squad- 
ron ; the French attacking squadron containing the 
Jena and Jauréguiberry, each representing a division. 
The French flying squadron was made up of all 
the cruisers of the active divisions, to which was 
added the Amiral Charner, and equal therefore to 
four armoured cruisers, four fast cruisers, and four 
destroyers. . 

The .Northern Fleet was the assumed enemy. 
Its initial position was off Lisbon ; it had the right 
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to determine the date at which it should get under | tions were to be concluded finally by a second con- 


weigh—within the limits fixed generally for this 
first phase of the operations—and had to be off the 
Balearic Islands on a prescribed day. The enemy 
was under the command of Admiral de Courtilhe ; 
the .effective command of the French attacking 
squadron was entrusted to Rear-Admiral Marquis, 
acting under the instructions of Vice-Admiral de 
Maigret, who had established his station at Algiers. 
The supporting squadron was under the command 
of Rear-Admiral Boutet. The manceuvres were 
under the direction of Admiral Gervais, who is con- 
sidered in France one of the highest naval autho- 
rities. 

The Mediterranean, or French, Fleet had to 
stop the progress of the enemy. The latter had to 
endeavour to avoid all engagement with the French 
forces, so as to be able later to dispose of all its 
means of action; it had also to try to keep out of 
sight, and, in any case, it was not to show fight. 
The French cruisers had, as will be seen, to keep 
watch over a sector which barred the entrance 
to the Mediterranean, and to try to come in 
contact with the enemy, while keeping in touch 
with the armourclads. at Mers-el-Kébir, in order 
that the latter might, if possible, engage the 
opposing forces. The French Fleet, which could 
count upon a maximum speed of 12 knots, had to 
discover that the enemy, though running at 10 
knots only, had the advantage as regards. power ; 
the French Fleet, therefore, had to endeavour to 
keep in touch with, and to.warn the supporting 
squadron lying. off Algiers, and to try at the same 
time to effect its concentration with this squadron. 
The objective of the enemy would then be either 
togive fight, in which he would have the advantage 
of a greater power, or to escape from the French 
Fleet. 

The fleets had thus to face a strategic ¢tude of 
the whole western basin of the: Mediterranean, and 
as the enemy had the means of doubling Gibraltar 
by night, the watch was a specially difficult. one on 
both sides. The selection of the Mers-el-Kébir 
roadstead for one end of the look-out sector is to 
be noted ; it shows what. may be the designs with 
regard to this roadstead, which, at present at all 
events, is far from containing the accommodation 
necessary for such an important..qbject. With re- 
ference to the look-out. operations, it should be 
remarked that. to compensate for the lack of density 
in the flying squadron, sent forward to discover the 
enemy, it had been admitted that it could steam 
at 17 or 18 knots, the enemy’s ships not exceeding 
10 or 11 knots. The final orders were given -the 
commanders at the last moment only, in order to 
leave more scope to their initiative. 

The enemy’s fleet consisted of two old trans- 
formed battleships, the Formidable and Courbet, 
with the Bouvines, Amiral Tréhouart, Jemmapes, 
and Valmy; the armoured cruisers Dupuy de 
Léme and Montcalm, and the destroyers Cassin, 
Durandal, Fauconneau, and Yatagan. So made 
up, it was not more than a second-rate fleet, with 
but little means for scouting. 

The French Fleet consisted of the Mediterranean 
Western and Eastern squadrons, and contained 
therefore two: active divisions.of battleships, with 
the flying division and the reserve division, but the 
latter was not to leave Toulon until much later. 
It included the battleships Bouvet, Saint-Louis, 
Jena, Gaulois, Charlemagne, Jauréguiberry ; and 
the Brennus, Hoche, Masséna, and Carnot in the 
reserve. The cruisers and destroyers Pothuau, 
Chanzy, Latguche-Tréville; Du Chayla, Cassard, 
Galilée, Linois, Dunois, Amiral Charner, La Hire, 
Pique, Epée, ‘Hallebarde, Espingole, and Fli- 
bustier. 

_In the second period, which commenced imme- 
diately after the fourtéenth of July celebrations, the 
programme dealt mainly with evolutions and general 
manceuvres, experiments in the formation of lines- 
of-battle, taking up moorings, &c., in which to 
compare the training of the crews, and to form an 
opinion on the new methods adopted in France for 
compact formation and deployed action. The 
object of this portion of the programme was also 
to make an étude of the Algerian and Tunisian 
anchorages, which had never had to accommodate 
—and this was especially the case with Bizerta 

. Harbour—such a number of men-of-war. _A third 
period was set apart for studying the means of com- 
munication between the South of France and the 
African coasts. The problem to be worked out was 
not set down in advance, but a complete engage- 
ment of both fleets was provided for. The, opera- 


centration, by manoeuvres in compact formation, 
and an experiment of general revictualling. 


I. Tae First Perron. 


On opening hostilities, at 8 a.m. on July 7, it 
was surmised.that Rear-Admiral Marquis had re- 
ceived information that the enemy’s fleet was 
steaming down the Portuguese coast, with the inten- 
tion of entering the Mediterranean. The speed of 
the fleet being known, the date of arrival of Admiral 
de Courtilhe off Gibraltar could be approximately 
calculated. The French Fleet was sure to be able 
to come in touch with the enemy, providing the 
weather kept clear ; but an interesting point _was to 
see in what manner the cruisers of the French 
flying squadron would be distributed in order to 
insure communication with Mers-el-Kébir ; ‘also 
what means would be taken in order not to let the 
comparatively weak French units run the risk of 
an engagement with powerful cruisers. For estab- 
lishing the communication above referred to, 
an estafette service was organised as far as 
Alboran Island, and wireless telegraphic  sta- 
tions were put up on the French cruisers La- 
touche-Tréville, Du Chayla, and Cassard. The 
Espingole acted as despatch-boat. Moreover, in 
order not to allow the enemy to pass the Strait of 
Gibraltar under cover of night, French cruisers 
steamed 20 miles out in the ocean, to survey the 
enemy’s movements. (This naturally implied that 
Gibraltar remained neutral.) At 5 p.m. the French 
commander knew the position of the cruisers and 
main body of the enemy’s fleet, and ordered that 
his front ship should manceuvre in such a ‘way as 
to keep in touch with the enemy’s rear. At one 
time, owing to a move by the enemy, it so hap- 
pened that the French cruisers were all within 
about 3 miles of the latter, and were fired at. The 
firing, however, did not last long enough for it to 
be considered effective. Nevertheless, and apart 
from all conventions, which, after all, have no real 
weight, necessary as they may be for operations 
that are not watched by umpires, it has been stated 
that the French cruisers in this particular engage- 
ment, and owing to their rash enterprise, would 
have suffered rather .seriously from the enemy’s 
fire. The French flying squadron kept in touch 
with the enemy, the Pothuau having been especially 
active during the night. The latter cruiser was, 
unfortunately, at one time between two -hostile 
groups ; these had allowed the French cruiser to 
slowly gain upon them, and then fired at her with 
the aid-of their search-lights. The Pothuau then 
lost sight of the hostile fleet for a tinie, the latter hav- 
ing altered its course, but she managed to keep up 
pretty constantly, being guided by the glare from 
the enemy’s search-lights. Inthe morning, and not- 
withstanding the difficulties of the chase, all the 
ships forming the French flying squadron were in 
compact formation, out of the range of the enemy’s 
guns, but in the wake of the enemy’s ships. 

In the meantime the Cassard had taken up at 
11 P.M. a position in the vicinity of Alboran Island, 
and had received a wireless telegraphic message 
stating that the enemy had been sighted. The 
news was transmitted down to .the Latouche- 
Tréville ; the latter dispatched the Espingole to 
inform the shipsat Mers-el-Kébir, and immediately 
the French. Admiral ordered the Jena, Jaurégui- 
berry, and Pique to get under weigh, with eight 
torpedo-boats of the Oran mobile defence, under 
command of the destroyer Dunois. This division 
ran up with the Latouche-Tréville and with the 
Du Chayla ; these were. sent to the front to estab- 
lish communication with the French flying divi- 
sion, as wireless telegraphy could no longer be 
resorted to, the signals becoming confused owing 
to the number of ships telegraphing together in the 
Hertzian wave zone. The torpedo-boats were also 
sent forward, This has been almost generally con- 
sidered a serious mistake, for it was letting: the 
hostile fleet be aware of their presence ; advising it, 
in a sense, to keep on the look-out, and facilitating, 

rhaps, their being attacked by a fast cruiser. 

he small craft should have endeavoured to sur- 


prise the hostile fleet under cover of darkness only, | Po 


The latter was soon in full view, in single line 
ahead, the Montcalm and Dupuy de Léme cover- 
ing the two front wings. To the right, and out of 
range, the French supporting division, under 
command of Rear Admiral Boutet, and in single 
line ahead also, kept in touch, the dispatch-boats, 
covered by the armoured cruisers, maintaining a 





compact order and préventing the Montcalm and | 


Dupuy de Léme from attacking the less powerful 
French cruisers. The general opinion, however, is 
that the hostile fleet would have stood a very good 
chance in starting to attack this French line by 
concentrating its first efforts on the Pothuau, the 
only adversary it had really to fear, the other units 
having, eventually, no other option but to retreat. 
The great advantage to the hostile fleet in having 
these two powerful armoured cruisers was notice- 
able to a very marked degree in all the contact 
operations. hen at a distance of about three 
miles the' two fleets advanced against each other, 
clearing for action and deploying ahead in order to 
lace as many guns as possible in the front line of 
ttle. As soon, -however, as the Formidable had 
begun firing, the French Admiral Marquis, finding 
the chances unequal, retreated, and was soon out 
of range, thanks to the higher speed of his ships. 
He sent the Du Chayla to ask the aid of the first 
division, and placed the cruisers on his port side, 
towards the enemy, and navigated out of range in 
this order until evening. © The hostile fleet navigated 
line ahead, with the cruisers in the stern, Owing 
to the moonlight, the ships could keep well in 
touch ; the hostile fleet could also see the torpedo 
boats endeavouring to take up good positions for an 
attack. 

As was the case in the earlier phase of the opera- 
tions, the interesting feature at the present stage 
was the night manceuvre. The force that is able 
to keep in contact during the day, owing to their 
numerical superiority, need hardly fear an attack, 
‘and, generally, there is no opportunity of making 
one ; at night, however, it is impossible to keep 
in touch with an opponent resolved to’ hold 
at a distance, otherwise than by fighting, and at 
age. close quarters. The conclusion arrived at 

y this part.of.the manceuvres was that a rational 
sight contact. cannot be maintained by small and 
very mobile craft, difficult to keep in view both by 
the enémy and by their own squadron. They 
cannot, moreover, be fitted out sufficiently for the 
mission entrusted to them, and are‘at the mercy of 
a flash from a searchlight, or of a gunshot. An 
enemy prefers showing himself and having a chance 
of running down a small unit, to letting the latter 
track him out. 

In the first part of the: evening, Admiral de 
Courtilhe, commanding the hostile fleet, appeared 
not to make any effort for moving away ; he seemed 
even to have a tendency to come down on the 
French Fleet, so much so that the latter feared a 
sudden attack, and the Pothuau did not care to 
steam farther west in order to sight the smaller 
French 1. which insured the more immediate 
contact. oreover, the enemy showed at inter- 
vals, and intentionally so, a small light, which 
the French believed was left burning by accident 
or neglect, and on which they reckoned to regulate 
their watch and chasing. In consequence they 
deemed it unnecessary to press the hostile fleet 
closer, and Admiral de Courtilhe was able to tack to 
port and retreat westward, maintaining a small 
occasional light in the extreme rear of his line. 
Under these conditions the French squadron was 
not able to ascertain in time the alteration in the 
enemy’s course, and when the Pothuau, which was, 
by-the-bye, still losing touch with the destroyers 
and torpedo-boats, was certain that the De Cour- 
tilhe squadron was .withdrawing, she signalled to 
the French squadron to: steam westward, but it was 
too late, and nothing more could be seen of the 
enemy. 

The destroyer Pique, indeed, started in pursuit 
and mariaged to keep him in sight, notwithstanding 
a breakdown in her machinery and the danger she 
ran of being discovered by the search-lights on the 
enemy’s stern ships. The Dunois manceuvred also 
to follow the chase ; this destroyer had been press- 
ing the hostile fleet pretty closely, and it would often 
have been an easy matter for Admiral de Courtilhe 
to fire on the torpedo-boats which followed in the 
lead of the Dunois. | Owing to the suddenness with 
which the latter (their leader) turned about during 
the night, the torpedo-boats lost sight of her com- 
pletely, notwithstanding rallying signals, which ex- 
sed the Dunois to frequent attacks. is inci- 
dent led to the conclusion that it is not advisable to 
place torpedo-boats that form part of a mobile de- 
fence station under the command of a sea-going 
destroyer, it being preferable to let them act indi- 
vidually and in separate groups.* ; : 


*Some naval ‘experts have expressed rather violent 








opinions concerning this failure. They .haye stated 
that the action of the torpedo-boats. had bso- 
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The Pique and Dunois nevertheless kept in 
contact during the whole of the night, and in 
order to get rid of them, Admiral de Courtilhe 





lutely nid. The weather was clear and calm, there- 
fore highly favourable for their navigation; their com- 
manders, it is urged, evidently show t neglect, as 
they did not proceed in the direction from which the 
could hear firing, and the experts conclude that this craft 
is not sufficiently drilled in night navigation. 


‘calm. ‘This insured their retreat. 














tacked to the east at dawn, and although he saw 
they were isolated from the main portion of the | 


French Fleet, he ordered an attack by the Mont- 
The enemy was 
|thus able to steam eastward out of sight of the 
}semaphores on the Algerian coast. The Pique 


made for the latter coast, with a view,-if possible, | 


|to inform Admiral de Maigret of ‘the approximate 
| situation of the hostile fleet; while the 


nois en- | 











deavoured to join her torpedo fleet. The latter, 
after having spent the night in useless peregrina- 
tions, had nothing else to do but to return to Oran. 
With regard to the main body of the French 
squadron, Admiral de Maigret had, fortunately, pro- 
vided for a rallying point in case of separation, and 
when the various ships had joined, the Du Chayla 
was ordered to Algiers with dispatches ; she, how- 
ever, shortly sighted the eriemy, and contact with 
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DETAILS OF TANK LOCOMOTIVE; NORTHERN RAILWAY OF FRANCE. 
DESIGNED BY M. DU BOUSQUET, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 340.) 
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him was re-established by the whole of the French 
squadron. Admiral de Maigret could not enter into 
action, as hostilities were to be closed on the 
morrow early, and the hostile fleet continued man- 
ceuvring all night through to try and again deceive 
the French flying squadron. No engagement had 
taken place during the preceding day time, although 
the scattered order of the French cruisers would 
have given the Montcalm an excellent chance 
of routing them. The Pothuau kept. in touch 
until three in the morning, and had a few skir- 
mishes. But the hostile fleet, convinced that the 
French squadron could not be reinforced for 
several hours, when operations were to come to a 
conclusion, did not give battle or force a retreat— 
as itcould very well have done. Under cover of 
darkness, it made another sudden tack eastward, 
and got away from the French squadron. The 
cruisers of the latter squadron lost their way, and 
at dawn they were all in considerable disorder 
astern. 

At dawn the hostility ceased ; the hostile fleet 
had won the day. It steamed to Mers-el-Kébir, 
while the French made for Algiers. 


(To be continued.) 








THE NEW GERMAN HIGH-SPEED 
LINER “KAISER WILHELM II.” 
(Concluded from page 272.) 

We conclude for the present our illustrations of 
the Kaiser Wilhelm II. by reproducing on our two- 
page plate a photograph of two sets of the main 
engines as coupled to one of the two shafts of this 
twin-screw steamer. In order to keep the water- 
tight compartments utilised for accommodating the 
machinery as short as possible, for the greater 
safety of the vessel in case of collision and fracture 
of the skin-plating of the ship in their neighbour- 
hood, it was decided to divide the machinery into 
four sets, and to 


; place each in separate rooms |two independent duplex. pumps, so that the com- 
formed by transverse and longitudinal bulkheads..| plete safety of each room is secured, 
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This necessitated a particular construction of the 
engines, and the arrangement is such that in each 
room there is fitted a self-contained four-cylinder 
quadruple engine working on three cranks. The 
construction of each double set, which is balanced 
on the Schlick system, is clearly shown in the 
engraving on the two-page plate. The high- 
pressure cylinder is placed above the first inter- 
mediate, the arrangement resembling the Wolff 
system. Next. to the first intermediate comes the 
second intermediate, and next the low-pressure cy- 
linder. But for balancing purposes the double set 
is arranged so that the two tandem cylinders adjoin 
each other, although with the bulkhead between. 
Each high-pressure cylinder is provided with a 
second stop-valve, in addition to the main stop- 
valve. The levers for working the auxiliary valves 
and the reversing engines are so arranged that the 
two engines on each shaft can be worked from 
either of the two engine-rooms; but when the 
engines are working under normal conditions, the 
engineer’s platform will be in the forward engine- 
room. Should the forward engine-room be filled 
with water through misadventure, it is possible to 
drive the after engine separately, and the same 
can be done with the forward engine in case of the 
after engine being out of order. We hope, how- 
ever, to fully illustrate this important machinery, 
which embodies many novel details, when the vessel 
is on her station, and may pass now to other general 
particulars. 

The auxiliary engines are arranged in accordance 
with the principal of any of the four sets of main 
propelling machinery working independently, and 
| thus each engine-room is self-contained, having one 
|condenser, one centrifugal pump, one Weir air- 
| pump engine, one single Weir heater and feed-pump, 
|ahd one double Weir boiler feed-pump, while one 
‘heater, and one feed-water filter is fixed up for 
'each two of the feed-pumps. For other pump- 
‘ing duties there are arranged in each engine-room 
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The principal dimensions of the main engines are: 


Diameter of high-pressure _ 
i 950 mm. '({ 37.4 in.) 


cylinder... oe bee 
Diameter of first inter- 

mediate... Re OR eae ht aR 
Diameter of second inter- 

mediate ... PY nt SO te 
Diameter of low-pressure 

cylinder... ty van SOOO 5g CEERD =, ) 
Stroke of each cylinder ... 1800 ,, (70.8 ,, ) 
Diameter of crankshaft of 

forward engine ... i, ORE: 2:2 t Sars) 
Diameter of crankshaft of 

after engine dé sc age ODE etl Boe) 
Cooling surface of each 

condenser ... aod ...1090 sq. m. (11,732 sq. ft.) 
Estimated revolutions per 

minute ive ssi tae 80 


The boiler installation consists of twelve double- 
ended and seven single-ended boilers. The arrange- 
ment of these boilers is as follows: Starting aft, in 
the first boiler-room there are three double-ended 
boilers; in the second boiler-room, three double- 
ended and three single-ended boilers; in the third 
room, three double-ended and three single-ended 
boilers ; while in the forward boiler-room there are 
three double-ended and one single-ended boilers. 
This distribution is adopted.in order to facilitate as 
much as possible the transport of coal to'the boilers 
—a matter which has had very special attention on 
this steamer. 

The auxiliary engines in the boiler-room are: In 
each boiler-room, one large feed-pump and two ash- 
ejectors, a steam ash-winch for use when in harbour, 
with other necessary apparatus. There is, further, 
in the third boiler-room a ballast pump. On deck, 
above all the boiler-rooms there are eight fans, 
which supply the boiler-room with air when there 
is not sufficient wind. 

The arrangement of shafting and stern-tube pro- 

lier, &c., is exactly the same as in the Kaiser 

ilhelm der Grosse, Kronprinz- Wilhelm, and 
Deutschland, fully described and illustrated in En- 
GINEERING, so that it is unnecessary to say anything 








special about these here. The total heating surface 
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of the nineteen boilers is 10,000 square metres 
(107,643 square feet), and the grate area 290 square 
metres (3121 square feet), with a boiler pressure 
of 15 atmospheres (225 lb.). The boilers work 
with natural draught, as in the case of the Kaiser 
Wilhelm der Grosse and the Kronprinz Wilhelm. 

In concluding our article now we wish to express 
our indebtedness to the directors of the Vulcan 
Company for the facilities they granted to our re- 
presentative at the launch and for the courtesy 
shown during his visit to the Stettin Works. 








TANK LOCOMOTIVE FOR SUBURBAN 
TRAFFIC, NORTHERN RAILWAY OF 
FRANCE. 

Wes illustrate in Figs. 1 to 4, page 338, and in Figs. 5 

to 10, page 339, the new type of tank locomotive 

which has been designed by the Northern Railway 
of France for service between the Paris terminus and 
towns situated at distances varying from 25 to 50 miles. 

As will be seen, the engine is carried on two bogie 

trucks, one directly underneath the chimney, and one 

in the rear of the firebox. i 

Total length outside buffers 10.884 m. (35 ft. s in.) 

»». Wheelbase... Soe: BOD tog EOD og ORS? 
Rigid wheelbase 1780 ., ( 5,,° 2 
Distance from centre to 


centre of bogie axles ise ,, (5, 11 3,3 
Distance from centre to 
centre of bogie pivots 6.950 ,, (22 ,, * ae 
Diameter of driving wheels 1.664 ,, (5,, 54 ,, ) 
a bogie wheels... .900 ,, ( 2,, 114,, ) 
Height of boiler above 
the rails... t ... 2.600 ,,(8,, 64,, ) 
Grate area 1.70 sq. m. (18.38q. ft.) 


»-AD0.25. ,, (1306 ,, 

-430 m. (16.92 in.) 

-600 99 (23.62 ” ) 
63 tons 


Heating surface i 
Diameter of cylinders 
Stroke ... mS es a 
Weight in working order ... 

The firebox is above the rear coupled wheels (Fig. 5); 
it rests on the frame-plate, with the interposition of 
rollers (Figs. 9 and 10), which allow for expansion. 
The boiler barrel is joined to the locomotive frame, 
close to the firebox front, by a plate @ in. thick 
(Figs. 5 and 7), which prevents all lateral action 
of the barrel and bends under the effort of expansion ; 
the boiler is further stayed laterally by brackets. 
The boiler being above the locomotive underframe 
(Fig. 6), it has been possible to increase the width 
of the firebox from 1.180 metre (46.45 in.), width 
of the former types, to 1.291 metre (50.82 in.) ; 
thus access can easily be had to all the stays for re- 
placing them when necessary. <A special feature of 
this engine is the manner in which the lateral 
water-tanks are fitted; these are jointed in front, 
and can be shifted - upwards for - inspecting - the 
firebox. The underframe is of specially strong con- 
struction. 

The weight available for adhesion is 32 tons; the 
drawbar pull amounts to 8 tons. The bogie trucks 
have no lateral play ; the engine can, however, easily 
run on curves 120 metres (393 ft.) in radius, the tyre- 
flange of the driving and coupled wheels having been 
reduced in thickness. 

The engine carries 7000 litres (1540 gallons) of water 
and 3.5 tons of fuel; this is equal to the quantity of 
water and fuel carried on the tender of the engines 
formerly used for the suburban service. A great ad- 
vantage in this new type is that the engine need not 
be turned round at the end of each journey. The 
locomotives and tenders which were formerly used for 
hauling the suburban trains had generally to be sent, 
on reaching the Northern Railway station at Paris, to 
one of the dépéts—about 2 miles distance from the 
station—-to be turned round, there not being sufficient 
space at the station for this operation. This meant 
much inconvenience, loss of time, and expense. It 
may be remarked here that according to the law in 
France, when the drivers and stokers are compelled to 
remain idle for a length of time not exceeding 1 hour 
45 minutes, this is counted in their working time as 
effective work. A Bill is in progress for extending this 
time to 2 hours 45 minutes. 

A map of the North of France Railway Company’s 
system, and a description of their high-speed locomo- 
tives, will be found in Traction AND TRANSMISSION, 
vol. iv., page 49. 








550 HORSE-POWER VERTICAL DYNAMO 
ENGINE. 


Tue engine illustrated on page 331, reproduced 
from a photograph taken at the Machinery Hall, 
Diisseldorf Exhibition, has been built by Messrs. 
K. and Th. Miller, of Brackwede, in Westphalia. 


This is one of the few vertical engines exhibited. — It 
is single compound, condensing, and its principal dimen- 
sions are the following : 
Diameter of high-pressure 
cylinder... a .. «540 m. (21.26 in.) 
Diameter of low- pressure 
cylinder BS ae 


-860 ,, (33.85 ,, ) 


Stroke ... -550 m. (21.65 in.) 


Normal speed—revolutions 


r minute ... 2m sab 140 
Diameter of flywheel . 38.600 m. (11 ft. 10 in.) 


With a steam pressure of 9 atmospheres (128 lb. per 
square inch), and when running at 140 revolutions, 
the engine develops from 420 to 550 effective horse- 

wer. The condenser is placed beneath the floor 
evel and is worked by a beam from the high-pressure 
piston-rod.* The engine is designed for working with 
superheated steam. The high-pressure cylinder has 
main and expansion piston valves; the expansion 
valve is controlled by a spring governor, which allows 
a variation in speed of +7 percent. Distribution in 
the low-pressure cylinder is by a Trick valve ; this is 
balanced for weight and steam pressure. In order to 
prevent compression from rising too high in the low- 
pressure xy roel when running on exhaust, the clear- 
ances can be increased by taking space both in the top 
cover and at the lower part in the receiver. The 
low-pressure cylinder is jacketed by its own steam, and 
the high-pressure cylinder with live steam. The cut- 
off valve for stopping the engine can be worked from 
the floor level, or from the top platform. The cylin- 
ders are lubricated automatically by a twin pump. 

The engine is coupled direct to a continuous cur- 
rent dynamo, built by the Elektricitiits-Actien-Gesell- 
schaft, formerly W. Lahmeyer and Co., of Frankfort. 
This isa 400-kilowatt 500-volt 12-pole machine, the 
principal dimensions of which are the following : 

Diameter of armature 1.890 m. (6 ft. 24 in.) 
Width of armature ... we . 0366 ,, (14.40 in.) 

This is a bar armature, with series parallel winding, 
and equipotential connections. The commutator is 
1.500 metre (59.06 in.) in diameter ; 

Outside diameter of magnet 
rame ose ee ... 3.000 m. (9 ft. 10 in.) 
Diameter of shaft at the ar- 


mature ans ae <0... GeOs;, AA Aa)) 
Diameter of shaft at the 
dynamo bearing ... oso | N55? GB, D 
Length of shaft in dynamo 
i . ae (15.74 ,, ) 


3,600 kg. (3.54 tons). 
23,200 ,, (22.8 4, ). 


ring. ... ce 
Weight of armature 
Total weight of dynamo ... 








THE UNITED STATES STEEL 
CORPORATION. 
To THE EpIToR OF ENGINEERING. 

Srr,—Whether Charles M. Schwab will retire from the 
presidency of the United States Steel Corporation is a 
mooted question : but where there is so much smoke there 
must be some fire. Notwithstanding the denials from 
those who are closely associa with him, it would not 
be surprising if he were to retire. In justice to Mr. 
Schwab, however, it should be said that there are very 
few men like him. He is a mechanical genius with great 
powers of organisation. ‘These two forces of mind are 
very rarely found together. Carnegie, has great powers 
of organisation, but no mechanical ability. Some of the 
great revolutions in machine equipment which charac- 
terised the progress of the Carnegie companies were 
due to Schwab. His mind, mechanically considered, is 
one that greatly dares. Of course he had the great 
advantage of employers who had the nerve to let him 
dare. ut Mr. Schwab was not the first choice for 
the presidency of the United States Steel Corporation, 
nor is he to-day the choice of some of its most powerful 
stockholders. Mr. Schwab is Carnegie’s choice solely, 
and Carnegie is neither an underwriter nor a stockholder 
in the Steel Corporation. What Carnegie’s quarrel with 
Henry C. Frick was the world knows only in part, but, at 
any rate, it had not lessened in bitterness to cause 
Carnegie to consent to let Frick have the presidency. 
On the contrary, he opposed it outright, and probably 
made it one of the conditions of the transfer of his 
holdings to the Steel Corporation. The quarrel between 
these two men probably never will be patched up. Frick, 
doubtless, has not changed in his opinion of Carnegie—an 
opinion which was most contemptuously expressed a year 
ago. While a director in the Steel ration and a 
heavy holder of its stocks, Frick, since the Corporation 
was formed, has m personally more active in Pitts- 
burgh real estate than in anything else. 
would care for the presidency of the Steel Corporation 
now is an open question. 

He has such tremendous executive abilities as to bring 
about a refinement of labour that would make the duties 
of the president comparatively light. He was first choice 
for president of this giant organisation. He was the man 
to whom the Rockefeller interests instinctively turned, 
and it must be remembered that the Rockefeller interests 
are the heaviest holders of Steel Corporation stock. The 
properties which the Rockefeller interests turned 
into the Steel Corporation are the most valuable assets 
which the Steel Corporation possesses. Without them, 
indeed, the Steel Corporation would have a very short 
lease of life; with them, its life is indefinite. Mr. Schwab 
recognised this when, in the recent inventory in the bond 
conversion case, he placed a valuation of 700,000,000 dols. 
upon the iron ore properties which the Corporation owns. 

ese iron properties are largely on the Mesabi range, in 
Minnesota, and were rein to the Steel Corporation, 
with their railways, and fleet of fifty-six ships, by the 
Rockefeller interests. ‘The possession of these mines is 


* At the Exhibition the engine exhausts inte the cen- 








tral condensing plant. 
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the insuperable advantage which the Steel Corporation 
possesses over all of its competitors, for the reason that 
they cannot be duplicated. 

It was natural that Mr. Schwab, when he was elected 
president of the Steel Corporation, should turn to his old 
associates in the Carnegie Company for his assistants, 
This he did so completely that he ignored entirely the 
Rockefeller men. The Steel Corporation in its working 
force is Carnegie throughout. hile, of course, Mr, 
Schwab did the natural thing in turning to those whom he 
knew, it is clear that the other side could not take to it 
kindly, and it would be contrary to human nature for them 
to forget it. All things considered, Schwab’s retirement 
from the Steel Corporation is not an unexpected event. 

During the past week it has become apparent 
that revolutionary tendencies are at work in the 
movement of bulk freight on the great lakes. The 
question of loading iron ore into vessels was solved long 
ago. Nothing more expeditious for loading than the 
ore dock, with its storage bins and gravity shutes, 
could be imagined. From 5000 to 6000 tons of ore can 
be shot into a vessel’s hold in from two to three hours, 
The problem of unloading, however, has presented a 
different aspect. As far as time is concerned, loading 
and unloading have borne no relationship whatever, a 
vessel remaining in port frequently the better part of 
two days to discharge her cargo. Last week, however, 
the steamer James Hoyt was unloaded at Conneaut 
in 5 hours 23 minutes. During that time 5331 tuns of 
ore were taken out of her hold by the Hulett automatic 
unloading machine. Without the assistance of any hand 
labour whatever, the machines took out 96 per cent. of 
her cargo, and dumped it into the railway cars on the 
tracks alongside the dock. The steamer Hoyt departs 
in some de from the ordinary type of lake con- 
struction. Her hatches are spaced with 12-ft. centres 
instead of the ordinary 24-ft. centres—that is, there 
are but 12 ft. from the centre of one hatch to the 
centre of the next, instead of 24 ft. She has nineteen 
hatches, whereas the ordinary steamer has but ten. Her 
stanchions and _ stringers are so adjusted also as to offer 
the least possible obstacle to the unloading machine. 
This great increase in hatches, which are nothing more 
than open spaces, makes the deck of the vessel practically 
open from one end to the other, and has raised the ques- 
tion as to whether a vessel so constructed has sufficient 
rigidity to be considered absolutely safe. The classifica- 
tion societies are now considering it. At any rate, this 
new type of vessel has come, and four more are being 
constructed upon the same principle. It should be added, 
however, that the Hulett machine, which established 
this extraordinary record upon the Hoyt, does not 
require a special type of boat, but can work with 
equal facility upon any vessel with a 7-ft. by 10-ft. 
hatch. As a matter of record it may be _ said that 
four machines were employed upon the Hoyt, and 
that in the time given 5331 tons were unloaded. Their 
maximum capacity, measu by the work of one 
machine for 15 minutes, was 623 tons per hour per machine; 
but the average for the entire cargo was 230.8 tons per 
hour per machine, as some time was lost in shifting cars. 
It would be possible to work one of these machines in 
each alternate hatch. Extra’ speed could therefore be 
secured by the installation of extra machines. The im- 
portance of such dispatch as is indicated in this article 
cannot be over-estimated, as it will permit vessels to make 
an extra number of trips during the season of navigation, 
and will add greatly to the already enormous commerce of 
thelakes. Itis oneof the significant phases of the present 
industrial revolution. ; : 

The United States Steel Corporation is rushing de- 
velopment on the Mesabi range as never before, and par- 
ticularly so in the eo district.. The Hull, Rist, 
Burt, Read Sellers, Pillsbury, Clark, Chisholm, and 
Glen Mines are in operation. A new mine which, it is 
estimated, has 12;000,000 tons of ore in it, is being opened 
about a mile north of the Chisholm. The Corporation 1s 
ae a large amount in improving its properties. 

he Glen Mine, which is the ages on the range, will 
ship 50,000 tons of ore this year. It is expected that the 
Hibbing group will altogether contribute 2,000,000 tons 
of ore during the season. p 

Members of the underwriting syndicate of the United 
States Steel Corporation have received a third dividend 
of 5 per cent. on the face of the 200,000,000 dols. for which 
they were liable. The syndicate did not advance more than 
12} per cent. of this amount, however, so its profits to 
date are 30,000,000 dols. on the actual outlay of 25,000,000 


ols. 5 

The Exchequer Court has fixed the trial at Sydney, 
C.B., on the 25th inst., of the action brought by the 
Dominion Iron and Steel Company against the Dominion 
Government. The action is to recover from the Govern- 
ment 196,967.15 dols.. alleged to be due. to the company 
for bounties under the provisions of the Act of 1897, 
respecting the payment of bounties on iron and steel 
made in Canada. The defence made by the Government 
is interesting. It declines to ise an intermediate 
product between the ore and the steel in the steel- 
making process of the company. That is, the Govern- 
ment denies that pig iron has been produced, and hence 
that any pig-iron bounty is earned in the work of 
making steel from ore. The company, the Govern- 
ment contends, make use of molten iron taken directly 
from the blast-furnaces, which molten metal it main- 
tains is not pig iron within the meaning of the statute. 
Furthermore, it is held by the Government, inasmuch as 
such molten iron is not manufactured pig iron, — 
are not payable in respect of steel manufactured by such 
a process. Thus, it would appear that the canis td 
denies (1) that any pig iron is made, and consequently 
that any pig-iron bounty is earned; (2) that the stee 
which is An i is not produced from Canadian pig 1ron, 
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since none of the latter has been made, and that con- 
sequently no bounty has been earned from the steel. » If 
the molten metal were allowed to cool before a 
on to the steel works, there would be two unties 
earned—one on pig iron and one on steel; now, the 
Government maintains, no bounty is earned. : 

Although having no reference to the Steel Corporation, 
the following notes may be of interest : 

The great water-power canal at the Sault has just been 
finished, and water turned into it for the first time this 
week. It is 220 ft. wide, and cuts the town of Sault Ste. 
Marie into two parts. This great canal, which can gene- 
rate sufficient power to turn the wheels of a whole manu- 
facturing city, is the achievement of Francis H. Clergue, 
a young lawyer of Bangor, Me., who visited the Sault 
less than seven years ago, and recognised the immense 
possibilities of harnessing the Sault Ste. Marie Rapids. 
A group of industries is now growing about the power 
canals which he has built, of which the one just finished 
is by far the greatest. The canal is 24 miles long, from 
the mouth of the intake above the rapids to the overflow 
far below the entrance of the ship carals. The average 
width is 224 ft., and the depth is 22 ft. The intake 
has an area of more than 15,000 square feet, gap = 
which will flow a volume which is estimated to 
30,000 cubic feet per second, with a 7 of 
about 2 ft. r second, or about 14 mile per hour, 
The entrance 1s 891 ft. wide and 18 ft. deep. In its ex- 
cavation some 300,000 cubic yards of material were re- 
moved. Ata point about 1000 ft. east of the entrances 
the intake merges into the canal proper, the dimensions 
of which are outlined above. A cross-section of the canal 
at this point measures 4425 square feet. Fora distance 
of 4100 ft. from this point the canal is cut through solid 
rock. In cutting out the channel through this rock for- 
mation, the sides were first cut out by channeling machines. 
The rock was then drilled, blasted, and excavated, and 
the sides, wherever rough, were smoothed off with Port- 
land cement. The bed was similarly finished. ‘The im- 
mense labour necessary to accomplish this can scarcely be 
comprehended. The appearance of the canal bed, before 
the water was turned in, was as smooth as the ex- 
terior of a stone building. For the balance of the 
distance the canal traverses a formation of sand, gravel, 
and clay, the excavation of which was not attended 
by such difficulties. From the point where the rock 
formation leaves off to the entrance of the power-house, 
the sides and bottom of the canal have been planked 
with the best hemlock timber to be found in northern 
Michigan. At a point above the water-line the timbering 
ceases, and the remainder of the sides is paved with rock. 
Above that the banks are beautifully sodded, and a row 
of trees, recently planted at the company’s expense, 
borders each side of the great waterway. The object of 
planking beneath the water is to reduce the friction, thus 
securing as large a fall as ible at the point where the 
water power is secured. The lower 3000 ft. of the canal 
is ona continuous curve of about 3 deg. ‘The construction 
of the portion of the canal which traverses earth necessi- 
tated the removal of 1,500,000 cubic yards of material, 
and 15,000,000 ft. of timber were used in the flooring and 
sides of the canal. 

The canal in its course through the city crosses thirteen 
streets, and at the present time is spanned by five steel 
bridges ; one more is under construction, and others are 
projected by the city for the future as business demands 
them. At the lower end the canal widens out into the 
forebay, or millpond, for the purpose of securing sufficient 
frontage for the uniform distribution of the water to all of 
the turbines, which are installed along the river face of 
the forebay in the power-house. Because of this expan- 
sion the water issuing from the canal will at once disperse 
and enter the turbines at a velocity of 2 ft. per second. 
The river front of the forebay is closed by the power-house, 
the duplicate of which cannot be found in the United States. 
It is constructed of red sandstone, is 48 ft. over a quarter 
of a mile in length, is 100 ft. wide and 125 ft. high. The 
massive building sets upon a foundation of piles covered 
by log sills and caps, and covered with Portland cement 
concrete to a depth of 3 ft. The substructure consists of 
81 masonry walls 100 ft. long, 20 ft. high, and 3 ft. thick. 
The stalls or pits thus formed, aside from supporting the 
building, serve to deliver the water from the turbines into 
the river. The penstocks are all of uniform dimensions, 
40 ft. long, 15 ft. wide, and 20 ft. high. The dynamo 
floor occupies space on the same floor on the river side of 
the power-house. The floor above is used for the machi- 
nery which converts the energy of the water into electri- 
cal power. The energy to Se lerdened by this immense 
engineering achievement is estimated at 40,000 horse- 
power, developed by 320 turbines. Four of these turbines 
10 pairs are placed in each penstock. All of the turbines are 
joined to one high shaft of pressed steel. Thus the power 
1s produced to turn the dynamos awaiting on the floor 
above. The electrical equipment of the power-house con- 
sists of eighty dynamos. After converting the water- 
oar into electrical power, the latter will be transmitted 

y feed wires to the doors of the various plants, which 
are either in course of construction or projected, and 
which are expected to use the power produced. Among 
other things, the power will be used to light the streets of 
the Sault and to propel its street cars. 

An interesting side feature of the canal is the big 
movable dam constructed at the head of the canal to- 
ety the volume of water. This was built by the 
it troit Bridge and Iron Co., and the nee structure, 
d Mag estimated, represents a cost of not less than 100,000 

ds The dam is made up of four “leaves,” 50 ft. long 
and 28 ft. High, suspended from and operating between 
piers and solid masonry. When the water is entering the 
canal freely, these leaves are suspended, and when it is 

esired to stop the flow, the leaves are lowered against a 


 |dols. common, but_ only 7,500,000 dols. of each has been 


the ice rack, which”occupies a space just at the entrance 
of the forebay. This is designed to intercept the ice, logs, 
or other obstructions which may find a way into the canal, 
and divert them into a spillway, through which they are 
conducted into the river. One of the serious problems 
which confronted the engineers in planning the canal was 
the questi6n the effect of opening such an 1mmense water- 
way would have upon the level of Lake Superior. - Upon 
this problem the opinions of the very best engineers in 
the country were secured, and the result was the con- 
struction at the head of the rapids of what are known as 
‘“compensating works.” ‘To compensate for the loss of 
water caused by the opening of a new outlet from Lake 
Superior, whic cA discharge 30,000 cubic feet per 
second 24 hours a day, 365 days m the year, a submerged 
weir or dam, built upon timber cribs secured to the rock 
bed of the river, filled with concrete, with the weir of 
concrete upon this foundation, was constructed, __ 

The report, somewhat extensively circulated in the 
newspapers that the American Shipbuilding Company 
was to be purchased by the recently-formed United States 
Shipbuilding Company is untrue. The American Ship- 
building Company is a consolidation of all the lake =e: 
yards, and is probably one of the most conservatively 
organised trusts in the United States. It has an autho- 
rised capital of 15,000,000 dols. preferred and 15,000,000 


issued. It has steadily paid dividends of 7 per cent, on 
its preferred stock ; but while it has a surplus of over 
3,000,000 dols., it has never paid dividends on its common 
stock. The preferred stock, having been satisfied, how- 
ever, the common stock is held to be entitled to the 
surplus, a circumstance which is ‘causing the common to 
advance sharply. The company is virtually a close cor- 

ration, as ‘have is very little of its stock on the market. 
tis an excellent security, and it is not likely that the 
company would take the paper of the United States Ship- 
building Company for it. The transfer would have to 
be in cash, and probably not less than 20,000,000 dols. at 


that. 
Yours truly, 
Cleveland, Ohio, August 23, 1902. . D. W. 








COPPER CASTINGS. 

To THE Epitor OF ENGINEERING. 
Srr,—May we trespass upon a portion of your corre- 
spondence column to quire whether any of your readers 
will kindly state their experience as to the highest pos- 
sible percentage to which copper can be cast? 

Our reason for asking is that we are manufacturers of 
copper alloy castings, used considerably in this country, 
in which the highest possible proportion of copper is an 
advantage, and we have been unable to produce a satis- 
factory casting with more than 984 per cent. of purée 
copper, the remainder being tin and spelter. 

The agent of an American competitor is now guarantee- 
ing 994 per cent, of pure copper in the same article. 

This, we believe, to be impossible, but as they are 
selling their goods on this assurance we shall be glad if, as 
before mentioned, any of your readers will throw light on 


this problem. 

Yours faithfully, 
September 9, 1902. A. S. 
[The question as to whether or not the American cast- 
ings do or do not contain 994 per cent. of pure copper can 
surely easily be answered at slight expense by an analysis 
of one of the castings.—Ep. E f 








PURIFYING FEED-WATER. 
To THE EpIToR OF ENGINEERING. : 
Srr,—A few weeks ago a description of the ‘‘ Harris 
Anderson” system of porifying feed-water appeared in 
your columns. From the chemical reaction employed in 
the process, there would appear to be a reagent left in the 
purified water, and this is confirmed by experiment, a 
crystalline residuum remaining after evaporating a small 
sample of water treated as described. If this is so, this 
substance would gradually accumulate in a boiler fed 
with such water. riage the ‘‘ Harris Anderson” Com- 
pany will say whether the feed-water does contain any- 
thing in solution after purification. 
Yours faithfully, 

Liverpool, September 6, 1902. 








CHEMICAL FIRE ENGINES. 
To THE EpiTor or ENGINEERING. 
Sir,—This correspondence seems to lengthen out as it 
roceeds, like a shadow as the ee later. The 
areas from your two correspondents last week involve 
many fresh points which we cannot undertake to discuss ; 
but as Mr. Sinclair makes a direct challenge to us, we 
will ask you to extend to us once more the hospitality of 
your columns in order to say that we emphatically decline 
it. Public trials of the sort your correspondent refers to 
are many years out of date, and we cannot imagine any- 
thing more absurd than to sup that the result of one 
of teens (in which the personal element—viz., the skill of 
the man using the different machines—must enter very 
largely) can for a moment weigh against the many years’ 
mee we have had of the manufacture and, to a con- 
siderable extent, the use of fire apparatus of all kinds. 
Some years ago there was published in your columns 
(see 513, vol. xxxix.) an article pointing out the ab- 
sence of value in these trials, which concluded as under : 
‘* At one time when the vendor of some fire apparatus 
was making the conventional exhibition at Lowell, Mr. 
Uriah A. Boyden, the inventor of the type of turbine 
bearing his name, was present by special invitation, and 
came bearing a bucket and a broom, to the surprise of the 


spectators that he should have made and delivered such 
purchases. At the conclusion of the exhibition he re- 
quested that new fires should be kindled in the same 
manner as before, and, having filled the bucket with 
water, dipped the broom into it, and by continual spatter- 
ing extinguished the fire with greater success than was 
done by the patent gimcrack which had been used for the 
previous fire.” ; 

The broom mentioned above was, we believe, in actual 
fact a mop, but the principle is the same. Stee 

Mr. Sinclair has not sent us the circular of which he 
complained. He says it gave an account of a trial of. a 
chemical brigade engine supplied to “Wallacy.” This 
evidently refers to Wallasey, in Cheshire, to which town 
we supplied a brigade chemical; and as Mr. Sinclair mis- 
spells the word in this way, he is apparently. quoting 
from memory. _Whatever were the actual terms of the 
statement contained in this circular, we have not the 
slightest doubt they were perfectly correct, and the 
were so certainly, to the best of our cota gs and belief. 

There is only one other point to which we need allude. 
It might be inferred froni the correspondence that we are 
totally opposed to chemical fire engines, whereas we have 
made large numbers for many years. The essential 
difference between us and your two correspondents is 
that we do not claim for these machines such a high 
degree of efficiency as fire extinguishers as they do. 

We are, Sir, your obedient servants, 
ERRYWEATHER AND Sons.- 
Greenwich-road, S.E., September 10,-1902. 








“‘ FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES. 
To THE Epitor or ENGINEERING. 

Sir,—I hope that my experience as a fire, brigade 
officer will allow me to be sufficiently experien to 
record the fact that properly-constructed chemical fire- 
engines are undoubtedly ten times more efficient in 
extinguishing an incipient fire than the small or ‘‘ London” 
rh ee worked from a bucket, particularly when 
short-handed or having to wait for water. Moreover, 
when the face and hands are wetted with the CO., impreg- 
nated solution ejected therefrom, one can approach nearer 
to the flames; whilst another, operating with a small 

**London” pump, would at once have to retreat. 
CO, when used as a ‘‘water driver” from either a 
receiver or from steel bottles, in which it is compressed, 
has quite a different result to the properly-constructed 
engine, in which the acid is mechanically mixed with the 

alkaline solution. 

To test the superiority of chemical fire-engines over 
small ‘‘London” hand-pumps worked .from a: bucket, 
I am prepared to offer a prize of 20 guineas in any reason- 

able competition. 
Yours faithfully, 
- KX. Smrrn, C.E. 

Bush-lane House, E.C., September 9, 1902. . 








-TO PATENTS, &c. 

To THE Eprror or ENGINEERING. 
Srr,—It will be of considerable interest to manufacturers 
to know that on September 14:amendments of importance 
will take effect in all the States of the Convention—that 
is to say, in — Denmark, France, Italy, Japan, the 
Netherlands, Norway, Portugal, Sweden, Switzerland, 
Tunis, and the United States. 
The principal amendments taking effect are as follows : 
(a) The priority granted to applicants for patents, 
designs, or trade marks, in any of the-States of the Con- 
vention shall be twelve months for patents, and four months 
for designs or trade marks, reckoned from the date of 
the app ication in the State in which the applicant is 
domiciled. : ; 
(b) The patents applied for in any of the States of the 
Convention by persons entitled to the privileges thereof 
shall be independent in duration of patents obtained for 
the same invention in other States, whetlier parties to the 
Convention or not. 

(c) No patent applied for under the Convention shall 
incur forfeiture for non-working until the expiration of 
a minimum period of three years from the date of appli- 
cation. ; , 
The extended period of priority given to applicants 
under the Convention has been granted in Great Britain 
since January 1, 1902, by the amending Act that came 
into force on that date. 

We are, Sir, Your obedient servants, 
Epwarp Evans anp Co. 
27, Chancery-lane, London, W.C., September 9, 1902. 








LOCOMOTIVE PERFORMANCE ON THE MIDLAND. — A 
record run was made on Friday, the 5th inst., on the 
Midland Railway between Hellifield and Carlisle by the 
dining-car express leaving St. Pancras at 1.30 p.m. for 
G w and Edinburgh. The run of 762 miles from 
Hellifield to Carlisle was made in 79 min., being at the 
rate of 58} miles per hour from platform to platform. 
The train was drawn by a compound Midland engine, 
and comprised thirteen vehicles. Owing to delays in 
the south, the train left Hellifield 17 min. late. The 
254 miles from Hellifield to Hawes Junction, which is 
1175 ft. above the sea-level, were covered in 36 min., 
giving an average speed of 424 miles per hour. The 

escent from Hawes Junction to Appleby, a distance of 
204 miles, was effected in 16 min., being an ave: speed 
of 76% miles per hour, The last section of the journey, 
from Appleby to Carlisle, 30? miles, took 27 min., giving 
an average § of 684 miles per hour. At Carlisl¢ ‘the 
train was only 5 min. late. 








sill in the canal bed. Still another interesting feature is 
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MESSENGERS FURNACE DEFORMATION 
CONSTRUCTED BY MESSRS. T. 8. McINNES AND CO., LIMITED, ENGINEERS, GLASGOW. 
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THERE is no essential difficulty in measuring how far 
the furnace of a boiler differs from a circle, but when 
the operation has to be repeated at various points in 
a flue, there are abundant chances of mistake due to 
the bad light, the cramped position, and the fatigue 
of the observer. It needs a strict sense of duty, or 
abundant enthusiasm, to make an engineer undertake 
the task at frequent intervals, and often it is left un- 
done, with the result that the first stages in deforma- 
tion are not. noticed, and the furnace comes down quite 
unexpectedly. To render the business of measurement 
quite easy, and to insure it being perfectly accurate, 
Messrs. McInnes and Co., Limited, of Glasgow, and of 
113, Fenchurch-street, London, are introducing Mes- 
senger’s furnace- deformation indicator, which we 
illustrate on this page. This indicator will draw a 
series of diagrams on a sheet of paper showing, in an 
exaggerated form, the deformation of the flue at each 
point to which the instrument is applied. The exag- 
geration is not to scale, but is arrived at in the fol- 
lowing way: Suppose the flue is 42 in. in diameter, 
and the diagram about 10 in. in diameter, then the 
instrument subtracts 16 in. from the radius. If the flue 
be circular, the diagram will also be circular; but if 
the flue should be oval—say 43 in. vertically and 
41 in. horizontally—then the diagram will measure 
11 in. vertically and. 9 in. horizontally. Such a 
diagram appeals to the eye far more strikingly than 
the original flue from which it is drawn, while the 
amount of deformation can be measured off it by a rule 
without any allowance for scale. In other words, the 
flue is drawn to a scale of about cne-fourth, while the 
deformation in a radial direction is full size. 

The instrument has three pointed struts or legs 
which bear against the inside of the flue. They are 
all geared together, and can be set out and locked by 
a ‘worni and wheel, the centre of the instrument being 
always the centre of a cirele drawn through the three 
points. On the face of th» three legs there is clamped 
a small drawing-board, to which a sheet of paper can 
be attached by drawing-pins.. There is a long slot in 
the centre of the paper to allow it to be shifted after 
cach diagram is drawn, to enable all the diagrams re- 
lating to one flue to be accommodated on one sheet. 

Projecting from the casting which carries the gearin 
is a pin which passes through the drawing- an 
forms the centre or pivot for the trammel arm. This 
arm comprises two tubes clamped together at the 
centre and near each end. Within the tubes slide a 
pair of rods, which are also clamped together at each 
end. To render this possible, the tubes are slotted, as 
shown, the lower clamp sliding easily outside them, 
and being connected to the rods by pins passing 
through the’ slots in the tubes. The outer clamp 
carries a roller intended to run round the inside of the 





flue and follow all its variations of form, the roller 
being constantly forced outwards by the spring shown, 
which is joined at one end to the clamp on the rods, 
and at the other end to the clamp on the tubes. The 
former of these two clamps, which, of course, exactly 
follow the motion of the roller, carries a pencil, with 
the point emg 4 on the paper, and the pencil draws 
the diagram. The actual size of the diagram can be 
varied by shifting the clamp ; to do this the pins con- 
necting it to:the inner rods have to be withdrawn and 
shifted into other holes, several of which are pro- 
vided. 

To aid in centering the apparatus in the furnace flue, 
a spring is put on one of the legs, and this a a 
the weight of the apparatus when that leg is placed 
lowest. This spring is omitted in our views ; it goes 
on the leg with a collar in the middle. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3. 


THE upward tendency in prices of iron and steel 
throughout all American markets continues, but a 
minimum of business has been transacted during the 
past few days. Very heavy imports are now bein 
made from English, Scotch, and German sources, | 
contracts are being placed this week, which in- 
dicate that the demand is increasing. Rails, struc- 
tural materials, some plates, and a great deal of pig 
iron are being contracted for, and orders of this 
character are likely to increase in number and for 
reater quantities. Large orders have been placed 
or steel rails, and the aggregate of orders now 
on the books amounts to 1,500,000 tons. A large 
number of railroads still have requirements to be pro- 
vided for. Owing to the difficulty of obtaining desired 
deliveries, only a small portion of the business in sight 
is being placed. All of the Southern pig iron com- 
ies are sold well into next year. Titheen pig 
iron can hardly be had, as all the furnaces are over- 
sold, and those which are not far oversold prefer to 
await developments rather than to accept contracts at 
current rates. The Eastern anthracite strike still 





drags itself along slowly without any immediate 
prospects of success. Some additional coal is being | 
mined, but it is insignificant. Trouble is encoun- | 
tered by those who are using coke, owing to the | 
obstructed deliveries on account of rolling-stock and | 
motive power on railroads. At Pittsburgh large | 
quantities of low phosphorous iron and German steel | 
are being sold at prices considerably 
domestic figures. Domestic billets are almost im 
sible te be had, even at 35 dols. 


| 


ton. Foreign steel is put down at Baltimore at 
31.75 dols., which, with freight added, amounting to 
2.40 dols., makes the price at Pittsburgh 34.15 dols. 
As this imported iron and steel is available as soon as 
the distance from the seaboard is covered, it draws the 
premium over the domestic product for forward deli- 
very. Domestic consumers are overcoming difficulties— 
working the materials from abroad. As these difficul- 
ties are overcome the demand will probably increase. 
On account of the extraordinary activity in steel 
manufacturing, many new ore properties are being 
opened up, particularly on the Mesaba range. News- 
papers furnish much information of interest concern- 
ing the development.of new mines, but it is too soon 
to estimate with any degree of accuracy the amount 
of ore that will be pli. next year over that of the 
current year. 

The first week of September opens with very large 
requirements in sight for all mill products, but com- 
paratively few orders are being placed, owing to the 
oversold condition of mills, furnaces, and mines. The 
latest reports from the coke regions show a great 
rush of orders, but the rail s find it impossible 
to overcome the difficulties encountered for several 
months past. To handle the Connelsville coke pro- 
duction it requires 300 trains of 40 cars each, or one 
solid train of almost 13 miles in length to haul out the 
present production of the Connelsville region. At 
present there are 15,000 men reg in the mines, 
and all the coke yards are receiving higher wages than 
ever before known. 

Pig-iron shipments out of Birmingham and other 
Southern pig-iron producing districts are steady and 
heavy. Prices are strong, and when sales are made, 
they are 3 dols. to 4 dols. above regular quotations. 








Ovr Rais Asroap.—The exports of rails from the 
United Kingdom continue to be well maintained. The 
shipments for August have been 59,697 tons, as com- 
pared with 36,283 tons in August, 1901, and 33,987 tons 
in A t, 1900. The shipments exceeded 5000 tons in 
each of the following cases in August : 


| 
| 








Country. Aug., 1902. | Aug., 1901.| Aug., 1900. 
| tons tons | tons 
China.. | 7,307 44 | ~—s«1,285 
Japan. . a ..| 5,949 501 | 59 
British India ‘| 12}583 6,770 | 10,380 
Canada Ss a 14,844 6,208 | nil 





below the current | The aggregate shipments for the first eight months of 
: | this year were 390,557 tons, as com h 
perton. English iron | tons in the corresponding period of 1901, and 247,504 tons 


with 300,3: 


is being sold in Western Pennsylvania at,24 dols. per in the corresponding period of 1900, 
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GARVIE’SS HIGH-PRESSURE 


STEAM-SLIDE STOP-VALVE. 


CONSTRUCTED BY MESSRS. W. H. BAILEY AND CO., LIMITED, SALFORD. 
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We illustrate above a slide stop-valve patented by 
Mr. J. Garvie, of 69, Victoria-street, S.W., and manu- 
factured by Messrs. W. H. Bailey and Co., Limited, 
Salford, for steam pressures up to 200 1b. per square 
inch. The discs forming the inner gates are parallel to 
each other, and slide between parallel valve seats. The 
discs have between them a circular supporting plate, 
through which the spindle for opening and closing the 
valve passes, but they are free to rotate on this support- 
ing plate, so that they may adjust themselves in order to 
insure that the junction between the valve and seat may 
always be tight ; and to this end also springs are placed 
between the valve discs and the supporting plate, as 
shown on the section (Fig. 1). The discs and the 
body of the valve are fitted with detachable rings of 
hard gun-metal, which are secured to their places by 
screws ; but in addition to the screws, an annular ri 
formed on the discs and on the body of the valve en- 
gages with an annular groove in the ring, but without 
tting tightly therein, so that the differential expansion 
and contraction of the disc and ring by reason of 
Variation of temperature may proceed without strain- 
ing the metal and warping them. To enable the rin, 
which are fitted to the body of the valve to be readi 
removed and replaced, the only is made in two 
shown in the cross-section. Each’ valves tes 


y 
rts, as 


by hy- 




















draulic pressure to 450 lb. and by steam to 250 1b. per 
squareinch. The 2-in., 24-in.,and3-in. valves are of gan 
metal, the 4-in. size of gun-metal or cast-iron, -with 
gun-metal fittings, and those of 4 in. and upwards‘are 
of cast iron or steel. ; 








ENGINES FOR DRIVING ELECTRIC 

GENERATORS AT SHOREDITCH STATION. 

In briefly describing the new electric peg eend 
station constructed by the Borough Council of Shore- 
ditch (see ENGINEERING, vol, lxxiii., page 821), we 
indicated that one special feature was the arrangement 
of the valves, &c., of the engine built by the Wallsend 
Slipway and Engineering Company, Limited, Wallsend- 
on-Tyne, from the designs of their general manager, 
Mr. Andrew Laing, and we now reproduce on page 346 
drawings of the engines. There are two sets, and foun- 
dations are provided for a third to be erected at some 
futuredate. The engines are of the vertical, inverted, 
direct-acting, two-cylinder compound type, working on 
two cranks placed at an angle of 90 deg., and fitted with 
valves and automatic trip-gear of the Corliss pattern. 
They are coupled to Westinghouse multi-polar gene- 
rators, which, at 90 revolutions, give an output of 730 





amperes at 1100 volts; The engines are designed to 


work either condensing or non-condensing, arrange- 
ments being made for changing over from condensing 
to non-condensing conditions automatically. 

The valve gearing on all the cylinders is of the 
Corliss type, the recesses for the bottom valves being 
formed in the cylinder casting, while the top recesses 
are formed in the cylinder covers ; the clearance spaces 
are reduced to a minimum. The valves themselves 
are of cast iron with steel spindles. Separate eccen- 
trics are fitted for the steam and exhaust valves, the 
steam admission valves having’ trip-gears and being 
closed by means of spring dash-pots. The eccentric 
sheaves are of cast iron, the straps being of steel lined 
with white metal, while the per ag are of forged iron. 
The governor for “one the speed of: the er vines 
under ordinary working conditions is of the White- 
head type, and works in conjunction with the Corliss 
valve gear on both engines, and is driven by chain 
drive from the crankshaft. 

The cylinders, 244,in, and 53 in. in diameter, with 
a stroke of 42 in., are steam-jacketed on the sides, top 
and bottom, with pipe connections and reducing valves 
for admitting high-pressure steam to the high-pressure 
cylinder jackets, and reduced pressure steam to the 
low-pressure cylinder jackets. An efficient arrange- 
ment. of steam traps is fitted for draining the jackets, 
a pegeree trap being fitted for each jacket, and the 

hole connected to the hotwell. A steam separator is 
fitted to the steam inlet branch of the high-pressure 
cylinder. The cylinders are covered with an efficient 
non - conducting composition, over which is fitted 
planished sheet iron for protection. The usual escape 
valves, drain cocks, and indicator cocks, with pipe con- 
nection, are fitted to all the cylinders. 

All the pistons are of cast iron, that for the high- 
pressure cylinders being fitted with packing rings of 
the Ramsbottom type, and those for the low-pressure 
cylinders with a Buckley’s patent packing ring. The 
piston-rods are of sm § with solid crosshead, fitted 
with cast-iron guide-shoes, The connecting-rods are 
of wrought iron, with a solid double-eye at the top, 
and the crankpin bearings are of cast-steel lined with 
white metal. 

The bed-plate is of cast iron, of the box girder t pe, 
with recesses for the crankshaft bearings, of which 
there are four in all, three being of ordinary length, 
while the next to the generator is made extra long. 
The bed-plate is designed with a closed bottom, form- 
ing troughs for retaining the surplus oil from_ the 
bearings and eccentrics. These troughs are all con- 
nected together, and a resérvoir is provided for drain- 
ing them of oil. The standards are of cast iron’at both 
back and front, and of rectangular box section, | Cast- 
iron closing-in-plates are bolted to these standards, ‘to 
thoroughly enclose all working parts of the’engine. 

The crankshaft is of ingot steel, 14 in. in diameter, 
of the built type, the journals and pins being shrunk 
into the webs. A flywheel is mounted on the gene- 
rator shaft. The wheel is entirely of cast iron, the 
hub and arms being formed in two portions, while the 
rim is made in segments. The generator shaft is also 
of ingot steel. 

The condenser is constructed of cast iron, the wateér- 
ways and ends are of cast iron, and the tubes and tube- 
plates are of brass. The air pump is worked by means 
of levers from the high-préssure engine. For workin 
the engine on the non-condensing principle a shut-o 
valve is fitted in the low-pressure eduction pipe, and 
in addition to this, an atmospheric valve is fitted to 
this pipe, which, if a given pressure in the condenser 
is exceeded, opens automatically to the atmosphere, 
In addition to the above, the engines are fitted with 
a complete system of forced lubrication to all im- 
portant bearings. : 

Ladders and platforms are fitted for access to the 
various parts, and guard-plates are fitted’for protec- 
tion, and to prevent oil being thrown about. Pressure 
and vacuum gauges, counter, and tachometer are fitted. 
The attention paid to details, to the covering of steam 
pipe, &c., surfaces, combined with the efficiency of 
the valves, has resulted in a high economy, thé con- 
sumption of steam being 22 Ib. per kilowatt hour. 





GuATEMALA.—It is the intention of the Northern Rail- 
way Company of Guatemala to put up a fine cantilever 
steel bridge to replace one recently washed away by floods 
on the Motagua, near the Atlantic coast. 





_ SCANDINAVIAN EmiGRATION.—There has. been. a great 
rush of Scandinavian emigrants to the United States 
during the last few mont The cause of this exodus 
is said to have been un entedly hard times through- 
out Scandinavia as well as more stringent conscription 
laws in Sweden. 





Coat aT HamBurc.—The imports of coal at Hamburg 
in July were 361,312 tons, as compared with 392,284 tons 
in July, 1901; British coal figured in’ these totals for 
223,809 tons, as compared with 238,862 tons; and West- 
phalidn coal for 137, tons,’ as-comparéd with 153,422 
tons. The ag, te im of coal at Hamburg in the 
first seven months of this year were 2,473,405 tons, as 
— with 2,562,959 tons in the corresponding period 
0 ‘ +t ’ 
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THE LAW OF MASTER AND SERVANT. 


Bailey v. Stanton Iron Works Company.—This case was | 20,000 


heard at the Ilkeston Police Court on September 4. <Ac- 
cording to a report in the Sheffield Independent (Sep- 
tember 5), William Bailey, of Nottingham-road, Ilkeston, 
sued the Stanton Iron Works Company for 1/. 14s. 9d., the 
balance of wages due tohim. Mr. F. Searby appeared for 
the company, and Mr. J. Ormond, instructed by the Gas 
Workers’ and General Labourers’ Union, represented the 
complainant. 

Mr. Ormond stated that his client was a 
who had been 25 years at the Stanton Iron 


ipe-moulder, 
orks. In May 


he became ill, and absented himself from work for a few | 66s 


days, and on returning he received 14 days’ notice to quit. 
When he had worked two days, he was offered labouring 
work, or none. He refused todo this, and he had er 
sustained a loss of 1/. 14s, 9d. The point for the benc 

to decide was whether his client was justified in refusing 
to do labouring work, as the moulder was paid a higher 
rate of wages than a labourer. - 

Mr. F. Searby said this was a case. the company did 
not defend on a question.of £s.d. It was a case to de- 
cide whether their workmen were to be allowed to say, 
‘If you do not employ ys full time at a certain class of 
work, we shall demand a full rate of wages, and decline 
to do any other class of work.” The facts of the case were 
that complainant was employed at 15-in. pump work. A 
new process had been introduced in the making of 12-in. 
pipes, of which complainant was not cognisant, or 
capable of performing. As he was under notice to leave, 
it was not thought advisable to teach him the new method, 
as it was attended with considerable risk and loss in the 
hands of the inexperienced. Complainant was therefore 
offered labouring work to fill up his time—a common pro- 
cedure—but this he declined to accept. 

After a lengthy hearing, the Bench refused to make 
any order, and no costs were allowed. 

Spindler v. The Japan Mail Steamship Company.—This 
case was heard in the City of London oaek on Septem- 
ber 9, before his Honour Judge Rentoul, K.C., and 
a jury. According to a report in the Times (Septem- 
ber 10), the claim was made under the Employers’ Lia- 
bility Act, by George Spindler, stevedore, against the 
Japan Mail Steamship Company, Limited, to recover 50/. 
as damages for personal injuries. The plaintiff was em- 

loyed with ian to assist in loading one of the de- 
endant company’s steamers in the Royal Albert Dock 
on June 4 last. The gear was worked in such a way 
that, according to Spindler, it was dangerous. One of 
the bales slipped, he declared, and knocked him down 
into the hold of the vessel. One of his ribs was fractured, 
and he had to be medically treated at Poplar Hospital. 
He had earned on an average 2/. per week, and for 
12 weeks he could not work. He now demanded com- 
pensation. Mr. J. Watson Moyses, for the defendant 
company, said the plaintiff slipped and fell while trying 
to catch hold of one of the bales with his hook. The 
plaintiff had been offered the compensation to which he 
was entitled under the Workmen’s Compensation Act, 
and had refused it, preferring, as was so often the case 
with working men, a lump sum, instead of 50 per cent. 
of his weekly wages. The plaintiff said he did not know 
that the* dteneais had offered him anything. Mr. 
Moyses said that was incredible, as the plaintiff’s trade 
union was bringing the action for him, and the defendant’s 
insurance company were defending the suit. The jury 
found for the defendant company. Mr. W. H. Thomp- 
son, for the plaintiff. asked to have the damages assessed 
under the Workmen’s Act. The plaintiff was entitled to 
at least 1/. a week for twelve weeks. Mr. Moyses said it 
was no use doing that now, as the defendant company’s 
costs would more that exceed the amount which could be 
awarded. The plaintiff should have taken his 1/. a week 
for 12 or 14 weeks at theoutset. Judge Rentoul said that 
was so, and added he feared he could do nothing for the 
plaintiff. Judgment was entered for the defendant com- 
pany, who did not in the end ask for costs. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market, — Business continued quiet 
in the pig-iron market last Thursday forenoon. ‘The turn- 
over was about 4000 tons, and the tone wassteady. Scotch 
dropped 4d. per ton, and hematite iron 1d. In the 
afternoon some 3500 tons chan; hands, including 1000 
tons at three months at 52s. 6d. Scotch rose 1d., while 
hematite iron dropped 3d. per ton. The settlement quo- 
tations were: Scotch, 57s.~6d.; Cleveland, 53s. ia. 
and hematite iron, 61s. A quiet business was done on 
Friday forenoon, and prices were rather easier. Cleveland 
gave way 14d. per ton, and hematite iron 3d. Scotch 
was ld. dearer per ton, and the sales amounted to 4000 
tons. In the afternoon abou other 4000 tons changed 
hands, and the market was firn. Cleveland, after having 
been 14d. per ton down; closed unchanged; and the 
settlement prices were : 57s. 74d., 53s., and 60s. 6d. per ton. 
The market was strong on Monday forenoon in wap’ 
with the firmness of American advices, and the sale was 
recorded of 10,000 tons of East Coast hematite iron for 
pony to the United States. The chief buying was 
on behalf of a London firm, who have a large American 
interest, Cleveland which alone was dealt in, rose 3}d. 
per ton, and hematite iron was marked up 6d. -per_ ton, 
while there were buyers of Scotch iron at 57s. 74d. per 
ton, but no sellers. ‘The sales of Cleveland suselal te 
8000 tons. The settlement prices were : 57s. 74d., 53s. 6d., 
and 61s. 1}d. per ton. Only a small amount of business 
was done on Tuesday, some 4000 tons changing hands. 
The tone was steady. Scotch gained 14d. per ton, and 
hematite iron 3d., but Cleveland lost 4d. ton. 


The market was somewhat excited in the afternco: 








in consequence of the active buying of Cleveland 
for cash by one firm of brokers, between 15,000 and 
, tons changing hands. Prices were strong, 
Cleveland leaving off 4d. per ton up on the day, 
Scotch 3d., and hematite iron 6d. per ton. The settle- 
ment prices were: 57s. 104d., 53s. 44d., and 61s. 3d. per 
ton. A very small business was done this forenoon, not 
more than 3000 tons changing hands. Scotch gained 4d., 
but Cleveland lost that amount, and hematite iron 54d. 
per ton. About 2000 tons changed hands in the after- 
noon, and prices were rather easier. The settlement 
prices were : 58s., 53s. 9d., and 61s. per ton. The follow- 
ing are the quotations for No. 1 makers’ iron: Clyde, 
. 6d.; Gartsherrie and Calder, 67s.; Coltness and Lang- 
loan, 70s. 6d.; Summerlee, 71s.—the foregoing all payable 
at Glasgow ; Glengarnock (payable at Ardrossan), 69s. 6d. ; 
Shotts (payable at Leith), 69s. 6d.; Carron (payable at 
Grangemouth), 69s. per ton. The markets during the 
past week were very dull, with but little business doing 
or even coming forward ; but notwithstanding the dull- 
ness, prices have remained wonderfully steady, and no 
single day calls for special comment on its market trans- 


actions. American inquiries are stil! to the fore, but 4h 


most of the orders placed seem at present to be going to 
Germany, where the prices are somewhat lower than in 
Glasgow. The sales of Russian pig iron are again being 
pressed on the market for forward delivery. Home trade 
reports are quiet and steady. The number of furnaces in 
blast is 86, against 87 a week ago and 82 at this 
time last year. The principal holders do not seem 
specially desirous of selling, but are evidently inclined to 
support the market on any slight back-set, the conse- 
quence being that Cleveland warrants continue to close 
a few coppers up. The stock of pig iron in Messrs. 
Connal sa Co.’s public warrant stores stood yesterday 
afternoon at 41,745 tons, against 42,059 tons yesterday 
week, thus showing a reduction for the week amounting 
to 314 tons. 


Finished Irun and Stcel.—The market may be sail to 
be without any new feature, so far as steel 1s concerned. 
There is still, a large demand from abroad, and home 
inquiry is also good. The prices remain unchanged, 
but they are very firm. Generally speaking, the same 
may be said of the malleable iron trade; most of the 
= are kept well employed, and prices are exceedingly 
good. 

Steel Company of Scotland.—The annual business meet- 
ing of the Steel Company of Scotland was held on Monday 
afternoon, the chairman of the company, Mr. William 
Lorimer, occupying the chair. In the course of a long 
speech, in which he moved the adoption of the directors’ 
report, he said that the weight of finished steel made in 
the works of the company was in excess of that of any 
previous year in the company’s existence ; and that the 
value of their sales was considerably more than one million 
ap and yet, out of all that great turnover, they were 
only able to divide something like 11,000/., or a dividend 
of 24 per cent. In manufacturing concerns that was very 

r Soalieen: After referring to the slackness at the 
ne the of the year, he went on to say that in the 
month of March there sprang up a demand in the United 
States and Canada, and on account of their old and 
friendly relations with consumers on the other side of the 
Atlantic, they were almost the first firm in this country 
to obtain orders from the other side. On this account 
they had done fairly well. 

Sulphate of Ammonia.—The latest return of the ship- 
ments of sulphate of ammonia amounted to 2962 tons for 
the week, making the total to date this year 104,659 tons, 
being an increase over the shipments in the corresponding 
period of last year amounting to 7086 tons. The market 
continues to be very firm, with prompt prices of 12/. 2s. 6d. 
to 12/. 5s. per ton, Glasgow and Leith, where last week’s 
shipments amounted to 473 tons. 


Velocity of the late Wind Storm.—When the gale of 
this day week was at its highest, at 2 o’clock, at the Royal 
Observatory at Blackford Hill, Edinburgh, the recorders 
there put the velocity of the wind at 75 miles an hour. 
The storm was very violent in many parts of Scotland. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Companies.—A meeting of shareholders in Messrs. 
Kayser, Ellison, and Co., Limited, was held at Sheffield on 
Saturday afternoon, Mr. C. W. Kayser presiding. The 
chairman said they had to work during the last twelve 
months under considerable disadvantages. Fuel and raw 
material had been high in comparison to what they were 
a few years ago, but the worst feature of all had been the 
great falling-off in business. That had been general 
throughout the country—in fact, all over the world, 
except in the United States. The company’s home 
trade had kept up wonderfully well. In spite of all com- 
plaints, they had had a steady home business, and their 
turnover had not decreased at all; on the contrary, he 
thought that it had increased. That was their seventh 
annual meeting, and looking at the dividends paid during 
the various years, he found that in the seven years they 
had paid 80 per cent., which was above the average of 
10 per cent. The preference shareholders had had the 
sum of 42,000/., and the debenture holders 15,750/., making 
in all 136,506. which had been paid during the seven 
years in dividends and interest on debentures. In addi- 


| tion to that 10,0007. was paid as preliminary expenses 


when the company was formed. e refe’ to the gift 
by the directors of 500/. towards the Sheffield University 
liege. That institution had done a great deal for the 





steel and metal trades, and he thought that when the new 
ldings were erected it would be of great assistance to the 
various manufactures. The report was adopted, and a! 


dividend of 5s. per share, making 10 per cent. for the 
year, declared ; 2500/, was placed to the reserve fund, and 
6639/. 5s. was carried forward to the current year’s 
account. The ninety-fifth ordinary general meeting of 
shareholders in the Sheffield United Gas-Light Compary 
was held on Tuesday. Sir F. T. Mappin, M.P., who 
presided, said he thought the Pe + se would agree 
that there was cause to be satisfied with the half-year’s 
trading. The meeity of gas sold had been 1331 mil- 
lions, and the — ad been nearly 81 millions. The 
make per ton of coal had been satisfactory—10,368 cubic 
feet. Of gas engines, 44 additional ones had been fixed 
during the half-year, varying from 4 horse-power to 51 
horse-power, and there were now in Sheffield 411 gas 
engines in use. The report and accounts were adopted, 
and a dividend at the rate of 5 per cent. for the half-year 
was declared. 


The Yorkshire Automobile Club.—On Saturday afternoon 
about a couple of dozen members of the above club 
attended a garden party given by Mr. H. R. Kirk at 
Castle Grove, Headingley. In the evening there were 
hill-climbing contests, the winners being: For cars up to 
horse-power, Mr. F. J. Borland’s De Dion (Leeds), 
43 horse-power ; cars up to 8 horse-power, Mr. H. Routh’s 
De Dion (Leeds) ; cars 9 horse-power and_ upwards, Mr. 
T. Whitaker’s 10 horse-power Lanchester (Newlay). 


Iron and Steel.—A rather more hopeful feeling is 
coming over some of the trades of the city, and the 
future is more ——— Although the local crucible 
steel trade, taking it all round, is still only quiet, there 
are some firms who are much better off for orders, and 
have had during the last week or two to increase their 
output. Business with South Africa in steels has not 
improved as was expected, but a few houses who have 
been the longest in the market report that trade is 
improving. ‘There is much less German competition 
in steel now than was the case a few months ago. 
Houses engaged in the manufacture of spades, shovels, 
picks, large hammers, and similar mining and excava- 
ting tools are finding their people fuller employment, 
and a good many houses in the file trade have been 
in receipt for excellent lines of the heavier descriptions of 
files. The position seems to be that manufacturers in 
this and some other branches are fairly well off for busi- 
ness ; but what they complain of is that they have no 
reserve of orders to keep them going for any length of 
time ahead, and many of the favours that come to hand 
are only for small quantities. 


South Yorkshire Coal Trade.—Short time is being made 
at all the collieries in the district this week in conse- 
quence of the men attending Doncaster races. The actual 
position of trade remains unchanged, and prices all round 
are firm. There is still a good aos for all classes of 
fuel, and the collieries generally are well booked with 
orders. The steam coal trade is very brisk, the shipping 
business being well maintained, and the home consumers 
generally asking for large consignments. Rates for 
ordinary lots in the open market now rule from 9s. 3d. 
to 9s. 9d. per ton, and it is reported that the Great 
Central Railway Company have recently placed their 
contract at 9s. per ton, as against the &s. 9d. per ton 
paid by one or two other companies earlier in the season. 
Although the local sales of household cannot be described 
as heavy, the demand generally remains much above the 
average. London continues to purchase freely, and the 
demand from other centres is also well up to the usual 
quantity. Best silkstone is making up to 13s. and 13s. 6d. 
per ton; Barnsley house 12s. 6d. per ton, and seconds 
and nuts from 10s. 6d. per ton. Good slack is in fair 
request at 5s. 6d. per ton, but common sorts can 
procured at much easier figures. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
s MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the Royal 
Exchange here was re-opened after having been closed 
for over seven months for structural alteration and decora- 
tion. The market was well attended, the ’Change 
habitués being glad to get back to their old rendezvous, 
and general satisfaction was. expressed with the improve- 
ments that had been made fo the hall. A fair amount of 
business was transacted in Cleveland foundry iron, but 
little was done in other descriptions. No. 3 g.m.b. Cleve- 
land pig was sold at 53s. 3d. for early f.o.b. ~ eaten! & and 
that was the general market quotation. Towards the 
close some sellers were disposed to ask rather more than 
the foregoing quotation. No. 1. Cleveland pig was 
55s. 6d., No. 4 foundry could be bought at 51s. 6d., 
so that it was relatively cheaper than No. 3. Forge 
kinds of pig were rather quiet, the production being 
rather large and the demand only very moderate. 
Grey forge was 49s. 6d. ; mottled, 48s. 9d. ; and white, 
48s. East Coast hematite pig was again dull ; but there 
was more doing in it. An order from America for 10,000 
tons was reported ; but even this did not raise quotations. 
At the same time the orders delivery of which is over the 
next month or two is very acceptable. Nos. 1, 2, and 3 
were still 57s. for early delivery, whilst No. 1 was 
57s. 6d. Spanish ore was steady, rubio being about 16s. 
ex-ship Tees. To-day there was practically no altera- 
tion in prices. No. 3 was, if anything, a little stronger, 
but business was done on about the same terms as yester- 
day. Though the market at present may be described 
as steady and fairly strong, a very significant feature 1s 
the fact that purchases can be made for delivery over 
the autumn months at less than the rates ruling for 
early delivery. 

Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel trades. 
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anches are now slack, and new orders are by no 
pole ‘easily obtained. Makers, however, do not reduce 
their quotations, declaring that cost of production will 
not allow them to do so, and at the same time being of 
opinion that the lowering of rates would not bring work 
to hand. The following are the market quotations: 
Common iron bars, 6/. 5s,; iron ship-plates and iron 
ship-angles, each 6/. 2s. 6d. ; steel ship-plates, 5/. 15s. ; 
steel ship-angles, 5/. 12s. 6d. ; and heavy sections of steel 
rails, 5/. 10s.—all less the customary 24 per cent. discount, 
except rails, which are net cash at works. 


Coal and Coke.—Fuel keeps pretty steady. Some im- 
provement is noticeable in gas coal, but the demand is 
not yet full. Prices run from 9s. to 93. 3d. f-o.b. 
Bunker coal is in fairly good request. Unscreened 
Durham kinds are quoted 9s. to 9s. 6d. f.o.b., but 
for one or two descriptions rather more is asked. 
There is no new feature in manufacturing coal. Coking 
coal is strong. Demand for coke is good, especially for 
local consumption, and some firms have raised the price 
of average blast-furnace qualities to 15s. 9d. delivered 
here, but there are purchasers who report that they can 
still buy at 15s. 6d. 








NOTES FROM THE SOUTH-WEST. 

~ Cardif.—The steam coal trade has been quiet, but 
prices have at the same time been pretty well main- 
tained. The best descriptions have been making 15s. 6d. 
to 16s. per ton, while secondary qualities have brought 
14s. 6d. to 15s. per ton. House coal has shown little 
change; No. 3 Rhondda large has been quoted at 14s. 
per ton. Foundry coke has made 19s. to 20s. per ton, 
and furnace ditto, 17s. to 18s. per ton. As regards iron 
ore, the current quotation for rubio is 14s. 3d. to 
14s. 6d. per ton, while Tafna has made 15s. to 15s. 6d. per 
ton; and Almeria, 14s. 3d. per ton. 


Dowlais.—The iron and steel works have been mode- 
rately active. The delivery of steel rails has approximated 
to an average, and the engineering shops have been busily 
employed. 

Welsh Anthracite for New York.—The Glencoe and the 
Devonshire steamers have been loading about 4000 tons 
each of anthracite coal for New York, in the Prince of 
Wales Dock, Swansea. These are the first cargoes of coal 
ever forwarded to New York from this country, and they 
are, of course, a direct consequence of the great strike in 
the United States. 


Taff Vale Railway.—The dividends on the ordinary 
stock of the Taff Vale Railway for the ten years ending 
with 1901 inclusive, come out as follows: 1892, 3} per 
cent. perannum ; 1893, 3 per cent. per annum; 1894, 3} 
per cent. per annum ; 1895, 34 per cent. per annum ; 1896, 
3} per cent. per annum ; 1897, 33 per cent. per annum ; 
1898, 1} per cent. per arnum; 1899, 33 pe cent. per 
annum ; 1900, 24 per cent. per annum ; an : 
cent. per annum. The fluctuations observable in the 
dividends in 1898 and 1900 were wholly attributable to 
labour difficulties, either among the — own 
staff, or in the South Wales coal trade. The favourite 
dividend of the directors appears to be 3} per cent. per 
annum ; this is equivalent to 84 per cent. perannum upon 
the old ordinary stock. 


Welsh Railway Extension.—The Cardiff Railway Com- 
pany has determined to push forward the completion of a 
ine to Treforest and Pontypridd, for which it obtained 
Parliamentary powers in 1897. _ From a junction with 
the Rhymney, just above Roath Park to Tongwynlais, 
the railway has been constructed in a substantial manner; 
the delay in proceeding with the remainder of the line is 
attributed to the death of the third Marquis of Bute. 
The present Marquis, having now come of age, has thrown 
no obstacle in the way of the completion of the line. 
The approaching completion of the South Bute Dock is 
areason for hurrying on the work and constructing the 
line as soon as ible as far as Treforest, where a junc- 
tion will be formed with the Taff Vale Railway. 


Electric Power in South Wales.—The Bridgend gene- 
rating station of the South Wales Electrical Power 
Distribution Company is progressing rapidly, and will be 
running in November. The station, which was original] 
designed to supply the Bridgend Urban District Council 
with energy in bulk, and the Parc Gwylit and Angelton 
Asylums of the Glamorgan County Council with iene 
and power, is now being put down on a considerably 
— scale than was at first contemplated. This is in 
order to meet the large demand for power which has been 
made by the works and collieries in the surrounding dis- 
tricts. Seven hundred and twenty horse-power in engines, 
generators, and boilers are now being installed ; and the 
ta company is considering the advisability of puttin 

own a further 1250 horse power in order to cope wit 
the demand for power which has arisen. The mains 
throughout the district, which are in duplicate, and in 
some parts triplicate, will all be laid by the end of October. 








German Coat-Mininc.—The production of coal in 

russia in the first-half of this year was 47,594,568 tons, as 
compared with 49,828,383 tons in the corresponding period 
of 1901. The output accordingly declined in the first-half 
of this year to the extent of 2,233,815 tons. The number 
of workpeople pee in the first quarter of this year 
Was 412,557, and in the second quarter 402,885, showing 
an average of 407,721. The corresponding averages in 
the first half of 1901 were: First quarter, 402,033 ; second 
quarter, 402,148 i pees average, 402,091. The ove 

rman employed was accordingly smaller in the first 
half of 1901. 


f of this year than in the first 





1901, 34 per | h 


MISCELLANEA. 


THE open competition amongst sanitary engineers for 
the drainage of Eaton Bray, Bedfordshire, has resulted in 
the plans prepared by Mr. J. R. Elliott, Assoc. M. Inst. 
C.E., of Nottingham, being selected, and he has accord- 
ingly been appointed engineer to carry out the work. 


‘There were fifteen schemes submitted. 


In a paper read before the Engineers’ Society of Penn- 
sylvania, Mr. G. C. Clark stated that the following for- 
mulas for the thickness of retaining walls at the bottom 
had been used by the Pennsylvania Railroad Company 
during the past five years: 

For walls over 18 ft. in height— 


Thickness at bottom = # height — 3 ft. 
For walls less than 18 ft. high— 
Thickness at bottom = 4 height + 3 ft. 


The two equations give the same result for a height of 
4 sl a allowance is necessary for a surcharge of less 
than 6 ft. 


The Westinghouse Electric and Manufacturing Com- 
pany have undertaken the construction and br ager of 
a high-speed electric railway, connecting the three centres 
of Washington, Baltimore, and Annapolis. The current 
supply is to be generated at 15,000 volts, which before 
entering the trolley line will be transformed down to 
1000 volts. Thecars are to be fitted with alternate-current 
motors of a new design, which, it is claimed, can as 
easily varied in speed as the ordinary continuous-current 
motor. The cars are intended to run at 40 to 45 miles an 
hout, Each is to be fitted with four motors, of 100 horse- 
powereach. The length of the line between Baltimore 
and Washington is 40 miles, while the branch to Anna- 
polis will be about 15 miles long. 


In a recent issue, the Times notes a highly interest- 
ing undertaking now being carried out at Heathfield, 
Sussex, with the object of distributing the natural gas 
found in the underlying strata in this district, for pur- 
poses of light and power. The existence of natural gas 
was noted here some time back, whilst a borehole was 
being sunk with the object of improving the water supply. 
In this regard the borehole was a failure, but gas under a 
pressure of 140 1b. per square inch was met with at a depth 
of between 300 ft. and 400 ft., and this gas has since been 


used by the London, Brighton, and South Coast Railway | 8" 


Company for station lighting. A company has now been 
formed for exploiting this district, by collecting and dis- 
tributing the gas found. In one borehole, which is 
400 ft. deep, the gas pressure is 200 lb. per square inch, 
and the output about 15 million cubic feet per day. _The 
company hope to obtain from the district 50 million cubic 


| feet per day, and have acquired the right to lay mains 


along the railway for distributing the to different 
towns and industrial centres. Analysis shows the gas to 
contain 724 per cent. of marsh Bes 54 per cent. of higher 
ydrocarbons, 4 per cent. of CO, an’ 18 per cent. of 
oxygen.. Its illuminating power is from 12 to 14 candles. 


A serious accident occurred on Saturday last, by which 
twenty-seven passengers were injured and one killed, 
owing to one of the Glasgow Corporation tramcars 
getting out of the control of its conductor. The precise 
origin of the accident is not altogether clear. The motor- 
man asserts that, having stopped near the top of the 
heavy gradient up Renfrew-street, he was about to start 
the car again when the brake handle came off. This 
must have been after the brakes had been released, but 
before the current had been turned on to the motors. As 
a consequence, the car commenced to back, and had he 
then turned the current on to his motors, all would have 
been well. Instead of this, he tried to put on his elec- 
tric brake, but this failed to act, probably owing to 
the backward movement of the car forcing the trolley 
off its wire before the brakes were able to stop the 
car. The hand brake could still have been applied 
from the rear end of the car, but the conductor ap- 

rs to have lost his head, and, as a consequence, 
the car charged down hill, and collided with another car 
on the same track. This was at rest at the moment of 
collision, but the impetus carried it on, and the two ran 
down the hill together into a third car, which they 
carried along with them, until derailed in passing round 
a curve at the corner of St. Vincent-street. At this 
point they crashed into a shop-window, and knocked over 
a street lamp. Mr. Young, the general manager for the 
Corporation, asserts’ that the brake gear of the cars is 
carefully inspected every day, and he is therefore unable 
to account for the existence of the defects in which the 
accident originated. 


The new Hoch and Untergrundbahn, opened to traffic 
in Berlin last March, constitutes an important addition 
to the traffic facilities of this city. The length of this 
line, which crosses the city from Charlottenburg in the 
west to the City Zentralviehhof in the east, is 10.1 
kilometres (6.27 miles), and in this distance there 
are ten intermediate stations. Part of the line is 
carried on viaducts through the streets, whilst another 
portion of it is in tunnel. The section joining the 
overhead and underground portion involves a - grade of 
1 in 32, whilst the quickest curve is of 262 ft. radius. The 
line is of normal gauge, and is built to carry the heaviest 
classes of rolling stock, but is worked by electricity. 
The necessity for this line has long been obvious, the 
growth of the City of Berlin since 1870 having n 

henomenal. At that date its —- was about 
00,000, whilst inclusive of the suburbs it is now about 
24 millions. The traffic has, moreover, increased more 
rapidly than the population. The total numberof emeneers 
on Berlin lines, omnibuses, and tramways was 89 millions 





per anntm in 1882; but in 1895 it was 273 millions, and 





in 1900 460 millions per annum. The increase of popula- 
tion during the latter lustrum was but 17.4 per cent.; 
whilst, as stated, the increase of traffic was fully 60 per 
cent. The first of the Berlin Metropolitan Railways was 
the Ringbahn, which was completedas a surface line in 1877. 
Much of it has since been converted intoa four-track road, 
two of which are reserved for goods traffic, whilst all level 
crossings have long since been eliminated. The total capital 
cost of this line to date has been about 75,0002. per mile, 
the total length being about 30 miles. The Stadtbahn, 
which is 74 miles long, was finished in 1882. It is used 
exclusively for passenger traffic, and connects up several 
of the principal main line stations. It has four tracks, 
two of which are reserved for main line trains, the others 
being used for local traffic. The latter is served by trains 
running at intervals of two or three minutes, the speed 
being 12.5 to 15 miles per hour, whilst the stops at the 
stations last from 20 to 30 seconds. This line has been 
very costly to build, the capital expenditure amounting 
to about 450,0002 per mile. 


A recent issue of the Journal of the Society of Arts 
gives particulars of the Tonge hydraulic mining cartridge, 
to which the Council of the Society awarded the Ben- 
jamin Shaw prize. This cartridge is intended to replace 
explosives in fiery mines, and is simply an ingeniois 
modification of the ordinary hydraulic press. It consists 
of a steel cylinder 20 in. long by 3in. in diameter, alon; 
oné diameter of which are arranged a series of eight sm 
rams, which are —a sé that the ‘available traverse 
is practically doubled. ‘In using the device after the coal 
has been underéut in the usual way, a 3}-in. hole is drilled 
along the roof lineinto the coal for a depth of 3 ft. or 4 ft. 
The — is then pushed into the hole, backed by 
one or more liners, as may be necessary, under the line of 
the rams. Wateris then forced-by hand-pumps into the 
cartridge, and forces out the rams, a pressure of 3 tons 
per square inch being 2 attainable. In about 
10 minutes the. coal is brought down by the action of the 
rams, and is obtained in large pieces, the dust and 
small coal being much less than is the case when ex- 
plosives are used. In practice, it is stated that one 
man can make 25 to 30 “thrusts” per shift, or about 
150 per week, which will yield about 300 tons of of 
which 75 per cent. will be large coal. The actual weekly 
cost of working is practically the same as with ordinar 
explosives, but the value of the coal obtained is muc 
ter. The apparatus has been in use for two years 
in different mines. In one of these 19,000 ‘‘ shots” or 
“‘thrusts” have been made by four machines in twelve 
months, which yielded 40,000 tons of coal. The seam 
at this mine is made up of 3ft. good coal under- 
laid by 4 in. of dirt, and another 2in. of coal. The 
undercutting is done in part by machine, the depth of cut 
being 5 ft. 9in. The cartridge holes are then drilled to 
a depth of 5 ft., and are si 6 ft. apart. Where hand- 
holing is used, the depth of undercut is 4 ft., and the 
cartridge holes are made 3 ft. 6 in. deep and spaced 7-ft. 
centres. Four men look after the four cartridge machines, 
one of which is always kept in reserve. ese men go 
round the ee and break down the coal for each 
miner as soon as the latter has finished his undercutting 
and drilled his cartridge hole. The use of explosives has 
been entirely superseded by the machine in these mines. 


_Le Yacht publishes an article on the different kinds of 
shell at present in use in the French navy. The ordinary 
shells are of two kinds—those in cast iron, and those of 
‘*demi-explosion ” in steel. The first have a thickness of 
from one-fifth to one-sixth of their calibre. Those of a 
calibre of 4 in. or more are charged either with black 

wder or with melinite. Numerous experiments have 
n carried out on the hulls of old armoured warships, 
and notably La Galissonnitre at Cherbourg has been 
used asa target. The results have not been made public, 
either of the experiments at Cherbourg or of those pre- 
viously carried out at Toulon und at Gavres; but they 
have sufficiently demonstrated the importance of light 
armour, of the development of a system of small com- 
partments above the chief armour deck, and of the addi- 
tion of protection against shell splinters. Whether 
charged with gunpowder or melinite, the shells do enor- 
mous damage, projecting. splinters of shell and fragments 
of Lag as tes = the tpn of the — 
struck, setting alight; when’ charged wit npowder, to 
anything inflammable. and, when charged Cith melingt 
giving orth a deleterious gas. When fired at lan 
ortifications, the meliiite: shells were the more destruc- 
tive of masonry, and the gunpowder shells of life. The 
shells of demi-explosion, though never yet used in war, 
have long been carried on board French ships. They 
have a cap or mantle of hard steel, which enables them 
to pierce armour of moderate thickness and then to burst 
in the rear of it. They are made in all calibres between 
3.93 in. and 13.38 in. ; they are longer than the cast-iron 
shells, and their walls are from one-sixth to one-seventh 
of their calibre in thickness. Though their bursting 
charge is not so powerful as that of the iron shells of the 
same calibre, its force is all expended on the interior of a 
vessel or fort, and the explosion, therefore, is far more 
destructive, especially when melinite is . The 12-in. 
= of the model 1893-6, with which the more recent 
rench battleships are armed, will throw one of these 
shells with a muzzle velocity of 900 metres (2952 ft.), and 
ierce slightly more than 3} ft. of iron at a distance of 
546 yards (1 metre of iron at 500 metres), which, accord- 
ing to the writer in Le Yacht, is more than equal to the 
rformance of American and English guns and shells. 
hrapnel shells are not much u in the French navy ; 
but in some experiments carried out recently in the 
French Mediterranean squadron, it was found that the 





balls with which they are filled easily penetrate the plates 
ad a and send these anes quickly to the 
m. 
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THE TRADES UNION CONGRESS. 


ANOTHER scene has been enacted and closed in 
the drama of labour. The performers grouped upon 
the stage were unprecedentedly large, andthe subject- 
matter was of profound interest ; but the perform- 
ance has ended, and the whole has to be subjected 
to criticism and appraisement. Never before, in 
the history of congresses, conventions, or con- 
ferences in this country, were the delegations so 
large, or the representative character of the 
assembly so complete. Trades councils, political 
associations, and all similar bodies were excluded. 
None but bond fide trade unions could send repre- 
sentatives; and these only if they had paid their 
proper proportion of money per 1000 members 
towards the expenses of the Parliamentary Com- 
mittee, and other costs in connection with the 
annual congresses. The total number of delegates 
was 490 ; the aggregate membership of the unions 
represented was about 1,500,000. In some 
American conventions of labour the number of 
delegates has been larger; but it is doubtful if 
ever the representative character has been equalled 
in this or any other country. Whatever may be said, 
or can be said, of the proceedings and resolutions of 
the Congress, it was representative of the organised 
forces of labour in this country—that is, the trade 
union element. How far it indirectly voiced un- 
organised labour is another question, about which 
there might be differences of opinion. In any case 
its decisions must have weight in all that pertains 
to labour movements. 

The first day of the session was devoted to 
formal business—the welcoming of the delegates 
by London bodies, the election of scrutineers and 
of a Standing Orders Committee, and the presen- 
tation of the Parliamentary Committee’s report. 
On Tuesday the chairman delivered his presiden- 
tial address, and then followed a discussion upon 
the committee’s report. The chairman, in his 
address, carefully avoided controversial matters, so 
that there should be no note of antagonism to 
awaken discussion. The report seems to have been 
drafted on much the same lines; but one of the 
delegates fastened upon a weak passage, and moved 
an amendment. It was in reference to the war 
in South Africa. It proposed to add the word 
‘‘unjust,” thus expressing an opinion upon the 
The amend- 
ment was carried by 176 to 134—majority 42 ; and 
then, voting by card, by 591,000 to 314,000— 
majority 277,000. The result in each case was 
received with an outburst of cheering. There can 
be no doubt about the lack’ of wisdom of the 
amendment, especially as the war began nearly 
three years ago, and that peace was concluded 
months ago. The address was still further weakened 
in respect of the passages relating to the Education 


47 appear again and again, year after year. 


Bill, other such topics as the refusal of the 
Postmaster-General, and also the Secretary of 
State for War, to receive deputations from 
organised labour being more to the point. The 
report thus amended: was adopted, and the Con- 
gress proceeded with its programme ; the labour 
dispute at Gibraltar being first taken, as delegates 
were present to explain the state of affairs there 
existing. 

Some of the resolutions put before the Congress 
are what may be fitly called ‘‘annuals,” for they 
Of these, 
a few are regarded as of sufficient importance to be 
discussed ; others are dealt with rather summarily, 
as settled—in the sense of not requiring arguments 
to enforce acceptance. Labour representation has 
been before Congress for thirty-four years, but 
the policy in regard to it has changed. In 1869 it 
meant candidates selected from the working classes, 
irrespective of particular trades. To-day it means, 
or seems to mean, that only tailors can represent 
tailors, bricklayers the same craft, and so on to 
the end of the chapter. This narrow view limits 
the chances of success. It is not merely -‘‘class 
representation,” but sectional, each industry to 
have special representatives for the several separate 
trades. ~ Upon this rock Congress and the Labour 
Representation Committee will be wrecked. The 
constituencies will resent it, and they, after all, con- 
stitute the electorate. A general resolution in 
favour of a universal eight-hours’ day, or forty-eight 
hours per week, was passed, but not until after a 
protest was raised as to its inopportuneness by one 
who a few years ago was its advocate. It was 
pointed out that a law-limited day would operate 
badly in some trades, while in others it might be 
advantageous. But Congress could not all at once 
abandon a policy which had in past years been its 
ideal haven of happiness and of rest. 

The resolution in favour of Old-Age Pensions 
was universal for all persons, male and female—5ds, 
per week, after the age of sixty, to be paid out of 
the Imperial Exchequer. The mover suggested 
that the present high war taxation should be con- 
tinued for that purpose—not a wise suggestion, and 
one likely to evoke dissension in the ranks of the 
overburdened taxpayers. The Penrhyn Quarry 
dispute was debated, and, almost as a matter of 
course, the owner of the quarries was severely 
condemned by resolution. An increase of factory 
and workshop inspection and of inspectors was 
urged, as also was the inclusion of the building 
trades in the Acts for that purpose. Better 
cab accommodation was also advocated, especially 
at railway stations. Compulsory arbitration was 
rejected by 961,000 to 303,000. The Education 
Bill was severely condemned. The secretary’s 
salary was fixed at 2501. net, all clerical aid to be 
in addition. Congress refused to enlarge the 
Parliamentary Committee, or to change the mode 
of electing the President of the Congress. The 
resolutions as to picketing, the Taff Vale case, and 
other recent decisions in the Courts of Law, &c., 
were all consolidated into one, embracing the whole 
subject. This was carried unanimously. It included 
peaceful picketing and persuasion ; the right to 
withdraw all members from work if deemed to be 
required, but not to break contracts ; amendment 
of the law of conspiracy ; and the codification of 
the laws relating to labour disputes and arbitration, 
On this subject the whole weight of the unions is 
to be concentrated. 

The wages and conditions of employment of 
postal employés and other Government workers 
were discussed, and resolutions favourable to the 
workpeople were passed ; and one also to reduce 
the cost of death certificates to the members of 
trade unions to the level of those charged to 
members of friendly societies. A motion in favour 
of women’s suffrage was rejected by 110 to 103; 
one in favour of easier terms for naturalisation 
was carried ; also one dealing with the qualification 
of magistrates, and in favour of payment of mem- 
bers of Parliament. The resolution to extend the 
age at which children should be employed, to fifteen 
years, was warmly debated, and ultimately carried 
by 535,000 to-514,000, the voting being by card. On 
this subject there was plain speaking and hard hitting 
by some of the delegates. Great capitalist ‘trusts 
and combines” were condemned as injurious to the 
country. Other resolutions passed included one 
upon housing the working classes, and another for 
improving the condition of the blind, the latter being 
moved by a blirid delegate. Mr. Sam. Woods was 
re-elected as secretary, with an advanced salary. 
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There was little change in the character of the Par- 
liamentary Committee, except that the representa- 
tive of the brassworkers was replaced by a member 
of the unskilled labourers’ unions. It is rather 
notable that no pronounced Socialist was elected on 
the Parliamentary Committee, and only two repre- 
sentatives of the newer unions were placed on that 
Committee. 

The Congress, on the whole, compares favourably 
with those of the past twelve years. The proceedings 
were quiet and orderly, with a total absence of 


‘*scenes.” Socialistic proposals were almost entirely, 


abandoned. This may account for the harmony of 
the sittings. The boasted capture of Congress by 
the Socialists, if true, is balanced by the avoidance 
of their programme. If the public cannot endorse 
all the resolutions passed, at least it must agree 
that no very rash proposals were adopted. Con- 
gress has reverted to the old lines mostly as regards 
industrial legislation, but it has more largely em- 
barked upon slippery political agitation. If that 
course is pursued, trade unionists must not com- 
plain if all other sections in politics combine to 
frustrate their objects. After all, the whole is 
greater thana part. The community is of higher 
moment than any faction, however strong, or of all 
factions, as a matter of fact, for the mass of the 
people of all classes stand aloof from mere party 
fights, except upon great occasions when there is a 
fusion for temporary purposes, or with a view to a 
change of government in the interests of the 
nation. When the test shall come, the cry of 
**Our country !” will drown all faction cries, and 
make patriots of all who care for her progress and 
prosperity, righteous in rule, with liberty for all 
and disability for none except the criminal who 
deserves it. 








THE GLASGOW TRAMWAY ENGINES. 

Tue publication, in a recent number of Enat- 
NEERING (see page 250 ante), of tests made by 
Professor Barr of the two types of main engines 
in the tramway power station of the Glasgow Cor- 
poration, has revived to some extent the interest 
that was shown three years ago, when the several 
engine contracts were let to different manufacturers. 
Now that the two sets of main engines—the work 
of a great British, and a great American, firm respec- 
tively—have been subjected toa year’s test of daily 
work, and have been examined and reported on by 
an engineer of high reputation, it is worth while 
recalling the leading points of the story, and 
pointing out the valuable lessons which the results 
teach. Incidentally, too, the auxiliary engines 
constructed by Messrs. Duncan Stewart and Co. 
may be referred to, for in the early days of the 
Glasgow electric tramway working they played 
quite an important part for a short time. 

The Glasgow City tramways have been under 
the charge of the Corporation for thirty years—that 
is, since the first lines were opened for traffic in 
1872. Private companies at a later date sought 
to interfere with the prerogative of the Corporation, 
which as a matter of policy entered into mutually 
profitable arrangements, and leased the existing lines 
and extensions fora term of years, the lease expiring 
in 1894. The tenancy of the company having termi- 
nated, the Corporation took the working of the whole 
system (with horse traction) into their own hands, 
and shortly after began to consider the. possibility of 
adopting electric haulage. By October, 1898, this 
problem had received a practical solution, so far as 
regarded 2} miles of experimental line, which had 
been established complete with power station, 
trolley lines, and rolling stock. The experiment 
justified a prompt adoption of electric traction over 
the whole system and its projected extensions, and 
immediate steps were taken to convert all the 
lines controlled by the Corporation. As it was 
essential that the system should be in success- 
ful operation at the beginning of May, 1901, the 
year of the Glasgow International Exhibition, 
it was obvious no time could be wasted, and the 
Tramway Committee set to work with commendable 
despatch. Fortunately, the Committee was not 
afraid of accepting responsibility ; it was also capable 
of setting a proper value on popular criticism. 
Resolved to do the best for the City and the Cor- 
poration, the Committee decided to take no unneces- 
sary risks, and to secure as their consulting engineer 
the man who had most experience in electric trac- 
tion, and who was in close touch with the most 
advanced American practice. Under these circum- 
stances the choice fell on Mr. H. F. Parshall, and 





so far as can be judged, there has never been any 
reason to doubt the soundness of the selection. 
Having adopted Mr. Parshall’s recommendations for 
the adoption of one main station, of a high-voltage 
three-phase current, and converting sub-stations, 
there was little cause for hesitation or delay in 
completing and carrying out the works connected 
with the lines, the sub-stations, and the main 
station. 

The most difficult point to determine was the 
construction of the main engines. Mr. Parshall 
specified for four such engines of from 4000 to 
5000 horse-power. each, and he recommended the 
adoption of certain proportions, which appeared 
novel and extreme to some makers in this country, 
where no experience of the sort on a large scaie 
then existed. The burning question quickly arose 
as to whom the order for these engines should be 
entrusted. Naturally the Tramway Committee 
would have preferred placing the contract in 
British hands; at the same time they could not 
but remember that some engine builders in the 
United States possessed experience lacking in this 
country, and that a vast responsibility was thrown 
upon them. 

At a meeting of the Tramway Committee, held 
on August 15, 1899, it was decided by a very narrow 
majority to give the whole contract to the E. P. 
Allis Company, of Milwaukee. No doubt this 
decision was influenced by the consideration that in 
entrusting the work to a firm which had a great 
experience in building electric traction engines of 
large dimensions, the members of the Committee 
could urge, in the event of non-success, that they 
had at least acted in the best interests of the 
Corporation. The decision had to be referred to 
the Corporation for final approval, and, fortunately, 
that body did not share the views of the Committee. 
Even at the risk of delay, they referred the 
matter back to the Tramway Committee for re- 
consideration. Commenting on the discussion 
aroused at the time by the recommendation of 
the Tramway Committee and the decision of 
the Corporation, we said, ‘‘ whatever side one 
may take in the discussion as to the merits 
of British and American methods, it is beyond all 
doubt that British manufacturers can make steam 
engines equal to any in the world, and although 
they have not the costly, and in some instances 
the disastrous, experience of tramway engines 
which is current in America, yet they are quite 
equal to fulfilling the requirements of consulting 
engineers if these are put before them in concrete 
form. Asa mere matter of economy it is evidently 
cheaper to make drawings in this country than to 
bring 3000 tons of machinery over the 4000 miles 
intervening between Glasgow and Milwaukee.”* 

The action dictated by the Glasgow Corporation 
at their meeting of August 17, 1899, resulted in the 
contract for the four engines being offered to 
Messrs. John Musgrave and Sons, Limited, of 
Bolton. This firm, however, ‘after due considera- 
tion, found that they could only accept one-half the 
contract, consideration being taken of the limited 
time for delivery. The Tramway Committee had 
accordingly to recommend builders for the other 
two engines to the Corporation, and they urged 
that these two should be given to the E. P. Allis 
Company. This recommendation was confirmed by 
the Corporation, and it then appeared (and has 
been demonstrated by results) to have been a wise 
decision, on the one hand securing for the Corpora- 
tion an early delivery of sufficient engine-power in 
time to run the tramways during the summer of 
1901, from makers whose standing and experience 
made them quite reliable ; and, on the other hand, 
giving an eminent British firm the chance of proving 
its equality, if not its superiority. At the time we 
wrote: ‘‘Doubtless the result of the Tramway 
Committee’s decision will be to insure future large 
and similar orders remaining in this country, for we 
do not suppose Messrs. Musgrave intend that their 
engines are to be inferior in any respect to those 
of the E. P. Allis Company.”+ This paragraph, if 
written in the past instead of the future tense, 
applies exactly to the situation to-day. 

he minor contract, that for the auxiliary 
engines of 800 horse-power, was given to Messrs. 
Duncan Stewart and bo. of Glasgow. The price 
given to the E. P. Allis Company for their engines 
was much higher than that given to Messrs. 
Musgrave, the extra amount being in some sense 





* See ENGINEERING, vol. Ixviii., page 239. 
+ Ibid., vol. lxviii., page 275. 





a premium on early delivery, a condition Messrs. 
Musgrave, who had to lay down new plant, and 
erect special buildings, could not be expected to 
entertain. The three sets of engines were ordered 
on September 7, 1899, and the amounts of the 
contracts were : 


& 
Musgrave .. of si a * ws +» _ 47,000 
Allis ae Pe ns 2s os aie - _ 57,000 
Stewart .. i °e el 7,800 


The contracts provided that the various engines 
should be erected in the Glasgow power station at 
the following dates : 


Allis First engine ct . Feb. 7, 1901 
Second engine .. -- March 7, 1901 
First engine i ‘i .. March 8, 1801 
Musgrave { Secondengine .. 5 -. May 8, 1901 
Bioware First engine ’ -. dune 22, 1900 
Second engine .. - Aug. 8, 1900 


The actual dates of the complete erection were as 


follows : 


First engine . April 10, 1901 


Allis —_— engine .. . April 24, 1901 
. irst engine o% . . June 24, 1901 
Musgrave liecen engine .. sip -- Nov. 1, 1901 


As for the relatively small Stewart engines, they 
were delivered in good time, and could easily 
have been erected complete far in advance of 
the contract date, but that it was found there was 
no need to hurry them; moreover, the power 
station building was not ready. As a matter of 
history, they were both erected in April, 1901. 

Now it will be seen that both Allis and Musgrave 
completed the erection of their engines behind the 
contract time. In the former case, if the delay had 
been the fault of the makers, no excuse could be 
found : they had been paid a large price for prompt 
completion, and they had a vast experience, and 
the best means for production, behind them. But 
it was very different with Messrs. Musgrave, who 
had never undertaken a similar work before, 
and who had, as we said, to lay down new plant 
and erect a special shop. But so long as one pair 
of engines was ready, delay with the other was of 
less importance, for one pair could handle the 
whole of the traflic as then existing. 

We shall see, however, that the delay was 
due to no fault of the Allis Company, because the 
station was not ready at the proper time for the 
engines ; the building was still uncovered, the foun- 
dations had been scarcely commenced, and in the 
inclement winter season the site was a sea of mud, 
through which the heavy engine parts were hauled 
with difficulty. The American engines had been 
delivered, the first in October and the second: in 
November, 1900. As a matter of fact, delivery was 
commenced in the first week of September, and 
finished in the third week in November. None of 
the cases could, however, be taken into the engine- 
room, but were stored in the yard at the back. The 
contractors’ work was pushed forward on the station, 
but it was not till December 14 that the erecting- 
crane, provided by the Corporation, was tested, 
and the work of bringing in the engine parts was 
started a few days later. Erection was begun on 
the first engine on December 21, and on the second 
on January 21. The first engine was erected 
and ready for blowing through by March 13 ; but 
it was not until April 4 that the supply of steam 
was available ; the engine was turned for the first 
tame on April 10. The second engine was in steam 
on April 24. The time occupied from commencing 
erection to placing under steam was therefore 

First engine # nt : 104 days 
oT eee ea meee ” 
So that if the engine-room had been ready in 
September, 1900, the two Allis engines would have 
been under steam within the specified dates. __ 

On April 29 the first engine was run up to its 
normal power, and on May 8 the first run on the car 
load was made, when any defects in the engine could 
be detected for the first time. The second engine 
was put on the car load on June 7. Since that date 
both engines were available, and one or other ran 
on car service till July 25, when the first Musgrave 
engine was put on the load. 

The Musgrave engine deliveries began on Feb- 
ruary 11, 1901 ; erection was started on the 20th, 
but was greatly delayed because the use of the cranes 
was given to the other engine contractors, so as to 
enable those nearest completion to be finished. It 
was, indeed, not till the second week in May that 
work was pushed on, and the engine was ready for 
steam on June 24. The delay was again almost, if not 
wholly, due to the backward condition of the works 
—the engine-room was not wholly closed in till 
March 9, 1901. As for the second Musgrave 
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engine, it was not wanted, so that its erection 
was purposely delayed ; it was not completed till 
November 1. 

We have seen that the first Allis engiac was 
put on the car-load on May 8, 1901, and was in 
steady service after June 7; there was, there- 
fore, a month during which this engine (the same 
remark applies to the other three) was under 
adjustment ; we shall see later how slight these 
alterations were in all the engines. The Corpora- 
tion were anxious to get a few cars running before 
the opening of the Exhibition, and accordingly they 
pressed the Stewart engines, which were ready, into 
this emergency service. Moreover, as we have seen, 
when the first Allis engine was taken off for the 
builder’s test runs on a water load, there was no 
power available in the station-room, but that from 
the Stewart engines. Of course, too much could not 
be expected of these engines ; yet during the time 
they were called on they did good service, operating 
from 30 to 80 cars, and the Corporation was enabled 
to make, at least, a nominal start with their system 
at the appointed time. 

It may be of interest to follow cach set of 
engines through the preliminary stage of adjust- 
ment under load, and to record their initial troubles. 
We take the Stewart auxiliary engines first because 
they were in steam earlier than either the Musgrave 
or Allis engines : 

TaBLE I.—Jnitial Troubles of the Stewart Engines 
(800 to 1000 Horse-Power). 

| 





Dates, 


1901. Cause of Trouble. 


Number of Engine. 





.. High-pressure crosshead hot after 
14 hours’ run ; changed at 5.38 
a.m, 

| a es .. High-pressure main bearing hot ; 

| 7.16 a.m. change over. 

bouget .. High-pressure main bearing hot; 
7.55 a.m. change over. 

.. Low-pressure main bearing hot. 

..|Low - pressure crosshead slacked 
| back in guides, 

‘ .. High-pressure main bearing hot. 

...Would not run up to speed at 
starting up. 

.. Low-pressure main bearing hot. 

.. Low-pressure exhaust valves dry, 
and not working smoothly. 

.. Low-pressure top exhaust valve 

seizing. 

(Too much load for one engine ; 
low-pressure top steam valve not 
working.) 

.. Low-pressure crosshead brasses hot. 

... Twice during day low-pressure 
crosshead brasses hot. 

2 not taken off (As on 28rd.) Whole engine work- 
ing badly ; receiver pressure 60 1b. 
with about 500 h.p. 

..|Low-pressure valves 

ly. 

..|Dashpots gave unusually great 

| trouble—sticking. 

|High-pressure crosshead hot. 


April 29|No. 1 off load 


” 
” ” 


” ” ” 


“et =o 


C yy 
» 8 » 


” 


—_ 
iad 


20) ,, 


_ 


<= 21) », 1 not taken off 


2 off load 
» 24) 5, 2 455 


95) 
” 25) 4, 


| 
a 26 », 10 load grinding 


» 27, Both engines. . 


» 30 No. 1 off load 





This preliminary experience showed that con- 
siderable alterations in the valve gear were neces- 
sary ; these have been effected, and the engines are 
now used for auxiliary purposes and for taking the 
night load after the car service ceases. 


Taste II.—Jnitial Troubles of the Two Allis Engines 
(4000 to 5000 Horse-Puwer). 


= | Number of Engine. | Causes of Trouble. 











= 12\No.1 .. ..|Big end brasses eased on edges. 
015 
May8/,,1.. rf ..|No. 5 main bearing and high-pres- 
| sure big end warm. 
ee - Bh gg vas ys ..|High-pressure main bearing hot. 
| ‘aken off load. 
10) 55 Lae Ge ../One low-pressure big end seized. 


Taken off load. 

.-|Alterations of all big ends on both 

engines. 

..|Governor-rod came adrift, and shut 

engine down. On load again 

later in day. 

..|No. 5 nvain bearing hot; 3 p.m. 

taken off load; on again 4 p.m. 

Second low - pressure crosshead 

slacked back. Off load at 5 p.m. 

..|High - pressure bottom valve re- 
| versed. Taken off load. 

..|Top low-pressure rocker arm split. 
| Taken off load. 


May 11 Shut down .. 
to 20 
June7 No. 2 on load 


» 9No.2.. 





s 16/,, 1, 


Juy2 ,, 1.. 





It may be pointed out here that a considerable 
responsibility was incurred in placing the first engine 
direct on the car-load without preliminary full- 
power runs. At first a small load of 40 or 50 cars 
was thrown on, and this was increased within a 
few days to 200 cars and more : a state of things 
obviously undesirable, as once started, the Corpo- 
ration authorities naturally objected to the service 
being stopped, even for the short time necessary to 


continued till the representative of Messrs. Allis 
and Co. insisted on the load being taken off, and 
the engine run at full power against a water load. 
These runs occupied some 12 or 14 days, when the 
Stewart engines were found very useful in keeping 
part of the car service going. 

The urgent necessity of providing for the daily 
car service made it impossible to get the two engines 
finally adjusted for some time; but both engines 
ran the thirty days’ acceptance trial in July, 1901. 

As we have seen, the erection of the Musgrave 
plant was delayed (like that of Allis) on account of 
the unreadiness of the engine-room contractors. 
The pressure was, however, over before the end of 
June, when one Musgrave and the two Allis 
engines were taking the load steadily. At that 
time the Tramway Committee was ready with over 
300 cars on service, a number increased shortly 
after to 400. As we have already seen, the first 
Musgrave engine was erected and in steam on 
June 24, 1901; the erection of the second engine 
was not completed till November After pre- 
liminary tests, it was put on the car-load, and 
proved quite satisfactory from the start. The 
following is a list of initial troubles dealt with on 
the first Musgrave engine. 

TABLE III.—Jnitial Troubles of the first Musgrave Engine 
(4000 to 5000 Horse-Power). 














— Cause of Trouble. 
June 24 | ‘Outboard al 1 bearing warm, PORE ie Pa 
July 4) | Main stop-valve would not open easily. By-pass valve 
| opening increased, and new gear wheels fitted. 


| High-pressure crosshead slide warm. 
| Outboard bearing hot. Taken off load. 
1| High-pressure crosshead slide ho-. Taken off load. 
EE Ditto. Ditto. 
5! Ditto. ; Ditto. 
» &! Low-pressure crosshead slide hot. Taken offload. All 
| shoes refitted, cast iron being cut down to give bearing 
on white metal only. 
No.5 main bearing hot. Taken off load. 
| High-pressure crosshead hot. 
No. 5 main bearing hot. Taken off load. 
| High-pressure valve bonnet cracked. Taken off load. 
| On load. Unsteady on rotaries. 


ici ee | On load till 1.30 p.m. Valve bonnet cracked. 

», 24} Under repair—valve bonnet and some joints. 

» 26) Ditto. Ditto. 

», 27| Running light. 

om | On load; steadier, but high-pressure valve missing 
occasionally. 

»» 29| On load; two valve bonnets cracked, but engine still 

| running. 


30 & 81 | On load. 





No. 2 Musgrave engine ran well from the start, 
and was almost entirely free from the small troubles 
incidental to starting up a large plant. The same 
remark applies also to No, 2 Allis plant ; and in 
each case the reason was that the engine-room was 
in a more finished state, and the contractors took 
advantage of experience gained with the first 
engines. 

After some months of steady running the Allis 
and Musgrave engines were carefully tested by 
Professor Barr. There is no need to repeat in 
detail the result of these tests, as we published 
them so recently in ENGINEERING (see pages 250 
and 285 ante). We may, however, summarise the 
more important features of his report : 





—_— | Allis. 


Musgrave. 








Guaranteed steam consumption | 
per brake horse-power hour ..! 
Actual steam consumption per in-) 


14} Ib. 


dicated horse-power (Professor| > and \ 13.4 Ib. and 13.2 Ib. 
Barr) Cart Spe (J 12.4 Ib, 

Steam conumption per brake horse- — 13.9 Ib. and 13.6 Ib 
power ee oe 18 Ib. a . 


| 
Steam consumption per electrical! f 





horse-power a | \ ite. 14.4 Ib. and 14.2 Ib. 
Total indicated horse-powe os 5 3590 and 3840. 
Guaranteed mechanical efficiency |92 percent. 92 per cent. 
Combined efficiency obtained, en- 

gine and generator (Prof. Barr) {92.3 and 91.7 93 and 93 





It is also, we may add, most unfair to engine- 
builders to expect them to satisfactorily carry out 
the erection of large engines in buildings which are 
incomplete, and in which work is still being done 
by other contractors. Erection carried out under 
such conditions has over and over again resulted in 
troubles from hot bearings and other mishaps, 
which would never have occurred had the con- 
structors of the machinery been fairly treated. 

The lessons taught by the story of the Glasgow 
engines, set out by us in considerable detail, are 
obvious and most important, and it will, we 


think, be freely admitted that the Corporation of 
Glasgow did a great national service when they 





make adjustments. This state of things, however, 


divided the order for their main engines between the 


leading American makers of this class of plant, and 
the eminent British firm who had never before under- 
taken any work of the same kind. The Corporation 
did not hesitate to pay a very large sum for securing 
reliable engines, delivered promptly. Ten thousand 
pounds was a heavy amount to pay for a few weeks’ 
earlier delivery and a reliable guarantee. Yet no 
one can reasonably dispute the wisdom - of the 
decision. If it had not been taken, the Glasgow 
electric tramway system would have been crippled 
through the period of the Exhibition. 

It will be seen that, as regards securing power in 
good time, the efforts of the Corporation and the 
10,0001. extra price were lost to a large extent by 
the backward state of the engine-house. Had this 
been ready in time, most of the difficulties that had 
to be faced would never have existed. It is obviously 
absurd—and this applies to many other cases than 
the Glasgow Power Station—to have costly machi- 
nery lying in packing-cases, waiting for the com- 
pletion of the buildings in which they are to be 
installed. 

But the Corporation was doing something even 
more important than securing the safety of their 
tramway system. It provided the means for de- 
monstrating that in this class of work we have 
nothing to fear from American competition, but 
that, on the other hand, at least one firm of 
British. manufacturers can hold its own against 
the best American makers for home and foreign 
contracts. Handicapped as Messrs. Musgrave and 
Sons were, with price enormously against them, 
without previous experience of this special class of 
work, and without the special plant necessary, they 
yet filled the contract with but little delay ; and 
their engines, if a shade less economical than those 
of the E. P. Allis and. Co., are at. least as satis- 
factory from every other point of view, and more 
so as regards combined efficiency. 

Messrs. Musgrave and Sons have demonstrated, 
in the face of great difficulties, and probably 
because of those difficulties, that we need fear 
nothing in this direction from American competi- 
tion. It would be interesting to compare with these 
results the results of working of engines, similar 
in design and output to the Glasgow engines, which 
are being introduced into this country by eminent 
German and Swiss engineering firms. 








THE BRITISH ASSOCIATION. 

THe meeting of the British Association which 
commenced on Wednesday evening last, the 
10th inst., according to custom, with the reading of 
the Presidential Address, promises to be of consider- 
able interest. The fact that the meeting is being 
held in so interesting a city as Belfast should alone 
be sufficient to command a large attendance, 
although of course the numbers present will hardly 
reach the volume of membership that distinguished 
the great meetings of Manchester, Newcastle, and 
other monster gatherings of the past ; there is not 
a sufficiently large populous district, surrounding 
the city, to command a record meeting. 

Belfast is almost an anachronism in Ireland ; it 
is a great and thriving industrial centre, increasing 
yearly with great strides. Whether this is due to 
racial conditions, and the great element of Scottish 
blood, is a matter that might, perhaps, be of suffi- 
cient interest for Section H to discuss, if that 
learned department of the British Association could 
bring itself down to a theme so distressingly 
modern and utilitarian. The shipbuilding industry, 
no doubt, is largely responsible for the prosperous 
state of the city, but there are many other thriving 
manufacturing industries which find a home within 
its walls, bringing wealth arid occupation to its 
strenuous citizens. It is now 28 years since the 
Association met in the industrial capital of Ireland, 
the last meeting there having been in the year 1874. 
The number of attendances then was a little under 
2000 ; and although, at the time of writing, it is not 
known how many members have come to the pre- 
sent meeting, there is every appearance, to judge by 
the crowded state of the reception-room, that the 
last total has been exceeded ; as, indeed, it ought 
to be, considering that the population of Belfast 
has nearly doubled since the Association last met 
there, on which occasion the late Professor Tyndall 
was President. Since the Glasgow meeting of last 
year the Association has lost the assistant general 
secretary, Mr. George Griffith, on whom the re- 
sponsibility of guiding the destinies of the Associa- 
tion has chiefly devolved for many years past. 





The term “assistant general secretary” is mis- . 
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leading, and that of ‘‘ permanent secretary ” should | 
be substituted for it; the secretarial work practi- 
cally devolving upon the official who is known as 
the ‘‘assistant secretary.” Mr. J. G. Garson, 
M.D., for some time past a prominent official in 
the Anthropological Section, has been appointed 
to fill the place created by the death of Mr. 
Griffith. 

The President of the Association this year is 
Professor James Dewar, who, after the usual 
instalment formalities, read his Presidential 
Address.in the Grosvenor Hall before an apprecia- 
tive audience. We have not time before going to 
press to deal with Professor Dewar’s address at 
any length, but we shall do so in our next issue. 
Professor Dewar now holds the post that was 
formerly filled by the President of the last Belfast 
meeting of 1878 at the Royal Institution. His 
work in connection with the liquefaction of gases is 
well known, and has earned for him a reputation in 
the front rank of chemists, not only amongst scien- 
tific men, but perhaps even more so with the public 
generally. aturally, his address dealt largely 
with his past work. 

Yesterday, Thursday, the sections, being mostly 
housed in the various class-rooms of Queen’s Col- 
lege, commenced work. The morning was chiefly 
occupied with the Presidential Addresses. The 
Mathematical and Physical Section (Section A) met 
in the Natural Philosophy Department of the 
College. The President this year is Professor John 
Purser, whose address was chiefly of an_ historical 
nature, dealing with Irish mathematicians and 
physicists of the past. There is now a sub-section 
devoted to astronomy, over which Professor 
Schuster presides. Some interesting communica- 
tions are promised in this. section by Lord Ray- 
leigh, Professor Martin, Dr. Larmor, and others. 
The Chemistry Section is appropriately housed in 
the old Chemical Department; the President is 
Professsor Edward Divers, who discoursed chiefly 
on the atomic theory in his opening address. Geo- 
logy (Section ©) is presided over by Lieut.-General 
C. A. McMahon, and meets in a Presbyterian 
church. The address dealt largely with the geology 
of India, more especially in regard to the forma- 
tion of granite. Professor G. B. Howes presides 
over Section D (Zoology); Colonel Sir Thomas 
Holdich over Section E (Geography); and Dr. 
Cannan takes charge of Section F, which is 
devoted to Economic Science and Statistics. Dr. 
Cannan is well known to the frequenters of this 
section, and his address was looked forward to with 
much interest. He drew comparisons between 
theoretical economics, and sketched their bearing 
upon the practical questions of the day ; pointing 
out how much might be saved if politicians and 
those who have the conduct of affairs would proceed 
on the lines of economic science, rather than in the 
haphazard way that is generally followed. A 
feature of interest in this section is to be the dis- 
cussion on technical instruction and its bearing on 
industrial development, in which we understand 
the Right Hon. Horace Plunkett will take part. 
A popular paper will be that contributed by Dr. 
Ginsburg on ‘‘ Shipping Combines,” whilst com- 
munications on Trusts, preferential tariffs, and other 
matters will be brought forward. 

In the engineering section (Section G) Professor 
John Perry is this yeax’s president. His address 
was wholly on educational matters, dealing, of 
course, more especially with the education of engi- 
neers. It contains some very trenchant criti- 
cisms on the technical schools and colleges of this 
country, all of which, we should gather from the 
tone of the address, excepting Professor Perry’s 
pet establishment at Finsbury, are on hopelessly 
wrong lines. No doubt Professor Perry's stric- 
tures are largely deserved by those who have con- 
trol of technical education ia this country. They 
have had a ——— opportunity, which has been 
too much neglected, whether owing to lassitude, red 
tape, or what other causes we do not attempt to de- 
fine. The chief contention raised by the Professor 
in his address was, that classical subjects occupy far 
too much of the students’ time in the preparation 
for the business of life. Naturally Professor 
Perry maintained that mathematical teaching must 
be entirely reformed ; that is a thing which any- 
one who has followed his teachings knows perfectly 
well. There is to be a joint discussion between 
Section G and the recently-formed Section L, 
which is devoted to educational science. This 
is to be on the education of an engineer, so 


pointed out, the unique satisfaction of criticising 
their President’s Address: a thing which is, of 
course, under ordinary circumstances, opposed 
tothe rules of the Association. Weshall print Pro- 
fessor Perry’s address in our next issue, in accord- 
ance with custom. In presenting the report of the 
Road Traction Committee, Dr. Hele-Shaw will 
have an opportunity of dealing with a subject of 
special importance in the present day of bicycles 
and motor-cars. There is also a report by the 
Screw Gauge Committee to come forward ; whilst a 

per on ‘‘ Large Gas Engines,” by Mr. A. H. 

umphrey, will, it is hoped, provoke discussion, 
as the subject is one of great interest at the 

resent time. We shall shortly print Mr. 
umphrey’s important and very exhaustive paper 
in extenso. 

On the Monday of the meeting the ques- 
tion which is usually devoted to electrical engi- 
neering—the telephone question—will be brought 
forward for discussion, whilst Mr. Holroyd Smith 
will contribute to the section a suggestive paper on 
the ‘‘ Importance of Minor Details in Engineering 
Works.” It is a subject which has been too much 
neglected of late in this country, and by recognising 
its importance the American machine tool-makers 
have, in some instances, achieved notable successes 
which we, in a belated manner, are endeavouring 
to copy. It might be well to remember that the 
supremacy in the machine-tool trade which we once 
indisputably held was founded on the minute devia- 
tions from accuracy which alone were tolerated by 
Whitworth, and were made possible by the develop- 
ment of the measuring machine which he elaborated 
from the invention of Maudslay. 

Dr. Haddon will preside over Section H (Anthro- 
pology). Professor W. B. Halliburton is Presi- 
dent. of Section I (Physiology), and in his presi- 
dential address dealt with the chemical aspect of 
that science. Section K (Botany), which is a recent 
split from I, is presided over by Professor J. Rey- 
nolds Green, and dealt with the importance of bo- 
tanical science upon the practical results to be ob- 
tained in the cultivation of the fruits of the earth. 
The remaining Section L, devoted to educational 
science, is presided over by Professor H. E. Arm- 
strong, who will thus have a platform from which he 
can formulate his revolutionary views as to the way 
in which youth should be prepared for the battle of 
life. Perhaps no section of the British Association 
is more fully justified than that over which Pro- 
fessor Armstrong this year presides. 

In all the sections as much prominence as possible 
has very properly been given to questions which 
more nearly affect Ireland; possibly if certain 
prominent men in that country, holding strong 
political views, would attend Section F, and inter- 
pret their politics in the cool light of scientific 
economics, there would be less talk and more peace 
in the political arena. 

The usual Friday evening discourse will be 
delivered by Professor J. J. Thomson, the subject 
being ‘‘ Bacqueral Rays and Radio-Activity.” The 
Monday evening lecture will be delivered by Pro- 
fessor W. R. Weldon, of Oxford, the subject 
ng ‘*Inheritance.” The usual Saturday even- 
ing lecture to artisans will be delivered in the 
Grosvenor Hall by Professor L. C. Miall, of Leeds, 
the subject being ‘‘Gnats and Mosquitos.” An 
object of interest is the ship Scotia, which has been 
fitted out for the Antarctic Expedition of Scotland. 
This will be on view in Belfast Harbour during the 
meeting. 

For Saturday there is a list of excursions of a 
more than usually ambitious nature. One party 
will travel across the northern part of Ireland 
and visit the Giant’s Causeway ; another will go by 
the Northern Counties Railway to Larne and along 
the Antrim Coast road to Glenariff; another visit 
will be paid to Newcastle, County Down, and a 
fourth party will proceed to Rostrevor and Carling- 
ford. Still another excursion will be made to the 
valley of the Boyne. The whole-day Thursday ex- 
cursions, which were formerly so prominent a fea- 
ture in the meeting, have been abandoned, but in 
their place certain private scientific excursions have 
been organised. The change is doubtless for the 
better, but it would be more profitable still if it 
could be arranged that the sittings for the reading 
and discussion of papers were all brought to a close 
on Tuesday evening. Those sections which linger 
until the Wednesday survive, but to expire as effete 
valetudinarians in neglect and obscurity. 

In our next issue we shall commence our usual 





that members will have, as -Professor Perry 


account of the proceedings. 





ENGINEERING IN FORMOSA. 


In a recent issue (see ENGINEERING, July 25, 
1902, page 125 ante) we noticed some of the recent 
developments of trade in Formosa, especially in 
the southern part of the island. In a Consular 
Report which has since been issued on the trade of 
North Formosa for the year 1901, Mr. Consul 
Layard gives some information regarding recent 
engineering developments, of which the more im- 
portant ports may be noted. 

The railway line between Tamsui and Daidotei 
(Tuatutia) was opened on August 25, 1901, and has 
been of great benefit to the people of the district. 
The actual cost of construction was insignificant, 
the line having been laid upon a practically level 
surface for nearly the whole of its route, that por- 
tion near the Tamsui terminus alone having re- 
quired cuttings and one short tunnel, whilst only 
one girder bridge was necessary, so that the con- 
struction of the line involved no engineering difti- 
culties. The railway authorities had hoped to divert 
to their line some, if not all, of the river-borne 
goods traftic between Daidotei and Tamsui, but the 
difference in cost has proved in favour of the junks 
and cargo boats ; and not only have they been dis- 
appointed in this respect, but there is actually an 
increase in the number of river boats carrying cargo. 
Over 76 miles of railways are now in working order 
in this district, of which some 63 miles form the 
northern section of the main line, which is to 
extend from Kelung to the south of the island, and 
now reaches as far as the considerable town of 
Shinchiku, the remaining 13 miles constituting the 
line between Taiboku and Tamsui. In the south, 
the line has been completed and is in working 
order as far north as Kagi, nearly 67 miles from 
Takow, thus making in all some 143 miles over 
which traffic is running. It is hoped to extend the 
line for traffic to Chuko, over 11 miles beyond 
Shinchiku, by next month, and to Byoritsu, about 
10 miles further, by March, 1903, whilst in the 
south the line will be completed to Tarimu, 14} 
miles north of Kagi, within the current year. The 
gauge is 3 ft. 6in. with 60-Ib. rails generally, but 
36-lb. rails are employed on a part of the main line 
and on the Taihoku-Tamsui section; the latter, 
with most of the rolling stock, having been trans- 
ferred thither from the disused part of the line 
between Taihoku and Shinchiku. The cost of 
construction is, for the line, from 52081. to 15,625/. 
per mile; for the bridges, 381. to 81l. per yard; 
and for tunnels, from 251. to 501. per yard. 

The following note of the cost of labour 
employed on the railway may be of interest. 
The figures are for Japanese and Formosan 
workmen ; the second, where given, being for the 
latter, the calculation in each case being for ten 
working hours: Carpenters, 2s. 6d. and 1s. 6d.; 
sawyers, 2s. 7d. and 1s. 6d.; masons and plasterers, 
3s. 2d. and 1s. 7d.; roofers, 2s. 9d.; coolies, 1s. 6d. 
and 9d. to 10d.; workmen for scaffolding, 2s. 1d.; 
navvies, 1s. 11d.; painters, 2s. 9d. and 1s. 7d.; and 
blacksmiths, 3s. 2d. Cost of transport for pas- 
sengers is at the rate of 6 sen (14d.) per mile for 
first class and half that sum for second class. 
Heavy goods are charged a mileage, according to 
description, from about 3$d. to 6d. per ton. Most 
of the material for the railway, such as rails, 
spikes, bolts, &c., came from the United Kingdom 
and the United States. The locomotives come from 
the same countries, but the larger proportion from 
the United Kingdom, whilst the rolling stock is built 
locally with imported ironwork. Nearly all the bridge 
work, girders, &c., have their origin in the United 
Kingdom or the United States, but those of plate- 
girder type are imported in plate, and are built up 
by the local branch works of the Osaka Kisha, 
Raisha. During 1901 six radial tank engines of 
the value of 13,3251., by Messrs. Nasmyth, Wilson, 
and Co., England, were contracted for, and a con- 
siderable number of shop tools came from various 
British firms. The Steel Company of Scotland 
supplied 25 span-plate girders. 

he shipping at the ports of Tamsui and Kelung 
somewhat decreased during the year 1901. The 
number of British ships was 46, as against 56 in 
1900. Japanese shipping fell from 57. vessels in 
1900 to 53 in 1901. No other nationality is repre- 
sented, except the Chinese under the heading of 
‘‘ junks” solely. The subsidised steamers of the 
Japanese line, the Osaka Shosen Kaisha, are the 
ones which visit the port with the greatest regu- 
larity, the reduced profits consequent on the 
strenuous competition between that company and 
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the Douglas Company, which.is the chief repre- 
sentative of the British merchant marine in the 
island, making it almost hopeless for any unsub- 
sidised line to engage in the carrying business with 
a margin of profit. 

Nothing further has been done for the port of 
Tamsui, nor for the river frontage, beyond the 
reclaiming of two small stretches of foreshore, which 
have been filled up and faced with stone, and have 
been included in ‘the Custom House enclosure. As 
to Kelung, the harbour works authorities have 
been occupied in drawing up plans for the proposed 
improvements, and two dredgers have been em- 
ployed in deepening the harbour. Other two 
dredgers and hoppers have been ordered from Eng- 
land, so that the work will be pushed on with 
vigour. A breakwater is included in the pro- 
gramme, as in certain states of the tide and wind 
the harbour is open and unprotected. A slipway, 
completed some time ago, is available at Kelung for 
vessels of some 400 tons only, but a project is on foot 
to enlarge it so as to be capable of accommodating 
vessels up to 1000 tons. In addition to this, de- 
signs for another slipway are under consideration 
by the naval authorities. During 1900 a lighthouse 
was completed on Pak-sa Point, a low headland on 
the West Coast, some 20 miles south-west of 
Tamsui, which is of great assistance to vessels 
making the harbour or keeping a course for the 
north end of the island. It is a flashing light, show- 
ing red and white flashes alternately every ten 
seconds, elevated 122 ft. above high-water, with a 
range of 18 miles, and is exhibited from a white 
lighthouse 74 ft. high. 

In view of the ignorance still shown by many 
correspondents with regard to the proper method 
of securing delivery of mail letters in his district, 
the Consul repeats some information which he gave 
in his last report. The capital, called by the Chinese 
Taipeh, is now, under the Japanese nomenclature, 
called Taihoku. Tuatutia will be. found in the 
Japanese postal guide as Daidotei. It is here, on the 
outskirts of Taihoku, and on the Tamsui River, which 
flows past Daidotei, that the foreign merchants have 
their residential and business quarters. At the mouth 
of the Tamsui River lies the town of Hobe, in 
Japanese Kobi, but now most usually called Tamsui 
to avoid confusion with Kobe in Japan proper. 
Letters for the Consulate should be addressed to 
Tamsui, North Formosa (vid Japan, or vid Hong 
Kong, as the case may be, whether by America or 
ee but in no case should the word ‘‘ China” be 
added. 











THE SANITARY INSTITUTE. 

THE nineteenth Congress of the Sanitary Insti- 
tute is being held in Manchester, the proceedings 
lasting from the 9th to the 13th inst. The pre- 
sent Congress is under the presidency of the Right 
Hon. the Earl Egerton of Tatton ; one of the vice- 
presidents and chairman of the local .committee 
being the Right Hon. James Hay, LL.D., Lord 
Mayor of Manchester. It will be remembered that 
the last Congress of the Sanitary Institute was held 
in Paris, during the Exhibition of 1900, under the 
presidency of Professor W. H. Corfield, M.A., M.D. 
The proceedings of the present Congress were 
opened on the 9th inst. by the Lord Mayor of Man- 
chester, who received in the Town Hall the various 
members and delegates, and addressed to them a few 
words of welcome on behalf of the Manchester 
Corporation. “The purely business part of the 
Congress commenced on Wednesday, the 10th inst., 
when conferences were held of municipal repre- 
sentatives; port sanitary authorities; medical 
officers of health; engineers and surveyors to 
county and other sanitary authorities ; veterinary 
and sanitary inspectors ; and meetings on hygiene, 
Sanitary science, and preventive medicine ; engi- 
neering and architecture ; physics, chemistry, and 
biology. We shall deal later on, in detail, with 
several of the topics which have come up for 
discussion. 

A Health Exhibition is being held in St. James’s 
Hall, Manchester, in connection with the Congress. 
This was formally opened at 3 p.m. on Tuesday 
by the Lord Mayor. The various exhibits are 


classified under six divisions and subdivisions, 
covering science in relation to hygiene ; hygiene of 
Special classes, trades, and professions ; buildings 
and machinery (materials, paints, wall - papers, 
floorings, laundries, and dairies) ; water supply and 
Sewerage ; heating, lighting, and ventilating ; and 
personal and domestic hygiene (clothing, bedding, 





school fittings, foods, soaps, &c.). The Exhibition 
is very complete, and forms the illustrative part of 
the Congress. 

From the point of view of sanitary engineering, 
the most important displays are those of Messrs. 
Mather and Platt, Limited, of Salford Iron Works, 
Manchester, who show a patent water-softening 
apparatus, the capacity of which is 300 gallons per 
hour ; this is largely used in laundry plants. They 
exhibit also the following apparatus: a ‘‘ Reeves” 
patent gravity filter, 6 ft. in diameter and 12 ft. in 
height, the capacity of which is 125,000 gallons 
per 24 hours. The purification through this filter 
consists of four operations—centrifugal separation, 
upward straining, aération, and downward filtration 
through quartz beds. The cleaning of the latter is 
effected occasionally by reversing the flow of the 
water. They also exhibit a patent feed-water filter, 
and a high-lift centrifugal pump, capable of lifting 
250 gallons per minute against a head:of 70 ft., when 
running at 1460 revolutions per minute. The power 
required is approximately 10 brake horse-power. 
Messrs. Mather and Platt show besides very interest- 
ing models of their automatic apparatus for sewage 
disposal, illustrating their automatic mechanical dis- 
tributor, automatic retaining and discharging valve, 
and automatic revolving spreader. Their display 
also contains fire-extinguishers of various sizes, and 
the model of an armoured fire-door, self-closing in 
case of fire. 

Messrs. Meldrum Brothers ‘and Co., of Man- 
chester, exhibit a full-size model of their ‘‘ Koker” 
stoker, on the Meldrum and Clayton patents, as 
applicable to a Lancashire boiler ; also models on 
a reduced scale of their top-feed and front-feed de- 
structors, both connected to boilers for steam rais- 
ing. These models are reproductions of destructors 
of a capacity of 40 to 50 tons of refuse per day of 
24 hours, the boiler evaporation being equal to from 
450 to 600 gallons per hour. Allowing 20 lb. of 
steam per indicated horse-power, this would give 
225 to 300 indicated horse-power per hour. 

Messrs. Edward Bennis and Co., of Bolton, show 
a full-size working model of their patent pneumatic- 
geared machine stoker; and self-cleaning com- 
pressed-air furnace. 

The Horsfall Destructor Company, of Leeds, 
have models of various patterns of their destructors. 

Most of the other exhibits would apply chiefly to 
hygiene, and include laundry machinery, bath fit- 
tings, Doulton ware, stoves, and so forth. 

The proceedings include visits to the muni- 
cipal works of Manchester and Salford, to the Ship 
Canal, the Manchester sewage-purification plant, 
and to various private works, including those of 
the Westinghouse Company, of the United Alkali 
Company, Widnes, of the Lancashire and York- 
shire Railway Company, &c. 








THE DUSSELDORF EXHIBITION. 
THE GUTEHOFFNUNGSHUTTE COMPANY. 


Tue display made by the Gutehoffnungshiitte 
Company at Diisseldorf is one of the most im- 
portant of the Exhibition. Their pavilion is 
situated between the Machinery Hall and the 
Mining Building ; it is shown in outside view in 
ENGINEERING, vol. lxxiii., page 367. We described 
in preceding issues* their blowing, winding, and 
3000 horse-power vertical engines, the latter erected 
in the Machinery Hall. The Gutehoffnungshiitte 
Company is one of the oldest established firms in 
Germany. The first works were put down in 1808, 
by Messrs. Jacobi, Haniel, and Huyssen, and were 
finally taken over in 1872 by the present company. 
They include : 

1, The Sterkrade Engineering Works. These are 
fully equipped for the construction of engines, float- 
ing docks, and bridges, and the production of 
Siemens-Martin and crucible steel. 

2. The Oberhausen Iron Works, with 16 puddling 
furnaces, eight welding and 10 reheating furnaces, 
11 rolling mills, &c., for the production of bar 
iron, ship and boiler-plates, and light rails. 

3. The new Oberhausen steel works and rolling 
mills, for the manufacture of basic steel bars, joists, 
channels, light and heavy rails, tram-rails, tyres, 
and so forth. These works contain four basic 
Bessemer converters, eight cupolas, six Siemens- 
Martin steel furnaces, 12 reheating furnaces, nine 
rolling mills, one tyre and disc mill, forging plant 





* ENGINEERING, Vol. ]xxiii., page 709 ; and in es 179 
and 210 ante, ii ing 








for the manufacture of wheel centres, a forging 
press, steam hammers, &c. 

4. The blast-furnace plant at Oberhausen consists 
of nine blast-furnaces with 31 Cowper stoves ; 85: 
steam engines and boilers—total, 8500 horse-power ; 
13 blast-furnace gas-engines for a total of horse- 

wer, working blowing engines and dynamos for 
fighting and power. The blast-furnaces produce 
annually about 400,000 tons of pig iron obtained 
from iron and manganese ores mined by - the 
company in their. own properties situated in Ger- 
many, particularly in Lorraine and Luxemburg, 
also from ores they purchase from Spain, Sweden, 
and Russia ; they use puddling furnace slag pur- 
chased in the Rhine provinces, in England, France, 
and Belgium. 

5. The water works at Ackerfiahre, near Duisburg, 
which supply the whole-of the works and a number 
of private houses with water.. These works contain 
six electrically - driven penning engines of 100 
horse-power each, worked with electric energy pro- 
duced by the gas-driven dynamos at the blast- 
furnace works. The annual supply of water is 283 
million cubic feet. : 

6. The company own the following coal-mines : 
Oberhausen Pits 1 and 2, the output of which is 2200 
tons per day of bituminous and coking coal : Oster- 
feld Pits 1 and 2, with an output exceeding 2300 
tons per day of coal similar in quality to that of the 
peed sath pits. The coking plant, with 150 coke 
ovens, is situated in the vicinity of the Osterfeld 
Mine. . Two double shafts are now being sunk in 
the neighbourhood .of Sterkrade. The company’s 
colliery ‘‘ Ludwig,” at Rellinghausen, near en, 
supplies anthracite coal. 

r A firebrick works at New Essen, the annual 
output of which is about 10,000 tons, supplies the 
metallurgical departments with the required fur- 
nace material, linings, &c. 

8. All.the works are connected together by 53 
miles of railway; the transport of raw material and 
finished products is effected by 17 locomotives and 
615 trucks ; the latter have a total capacity of 7700 
tons. 

The company have a capital of 900,000/.; and 
employ 14, men. 

n entering the Gutehoffnungshiitte Pavilion, 
at Diisseldorf, the first engine seen is the winding 
engine. This occupies the whole of the space 
covered by the central bay. To the left is the gas- 
driven blowing engine. Also a 40-ton crab for an 
overhead travelling crane of 52 ft. 6 in. span, fitted 
with a 25 horse-power continuous-¢current motor 
for lifting, and a 6 horse-power motor for the tra- 
versing motion. The lifting speed-with the maxi- 
mum load is 6 ft. 6 in. per minute, and the travers- 
ing speed 65 ft. 7 in. An auxiliary lifting gear is 
provided for lifting loads up to 8 tons at a speed of 
32 ft. 9in. per minute. e electric motors are 
200-volt machines, built by the Elektrizitiits A. G. 
‘** Helios,” of Cologne-Ehrenfeld. 

To the right is a Riedler ‘‘ Express ” pump contain- 
ing two single-acting plungers 7.85 in. in diameter, 
with a 9.84 in. stroke. At a speed of 200 revolu- 
tions, it is capable of raising 88.3 cubic feet per 
minute, against a head of 1970 ft. Itis driven by 
a 450 horse-power, 2000-volt, three-phase motor, 
built by the ‘‘ Helios” Company. An air-pump, 
constructed by Ph. Hoélscher, of Berlin, driven by 
an 8 horse-power, 110-volt, three-phase motor, 
running at 1800 revolutions, supplied also by the 
‘* Helios” Company, is used for filling the air- 
chambers. 

The metallurgical exhibits are numerous and 
tastefully arranged over the building. There are, 
among other omnes, three Siemens-Martin steel 
plates, measuring 65 ft. 74 in. by 10 ft. by 1} in., 
weighing 15} tons ; 66 ft. 7} in. by 4 ft. 5{ in. by 
-294 in., weighing 1.6 ton; and 26 ft. 3 in. by 
11 ft. 84 in. by .992 in., weighing 5.6 tons ; a round 
steel plate, 13 ft. 14 in. in diameter, and .94 in. 
thick, weighing 2.4 tons ; and numerous boiler end 
plates ; sets of LP wang 65 ft. 74 in. long, and 
varying in depth from 8} in. to 21 in. ; switches 
and crossings built up of flange rails and tramrails; 
wheel tyres, from 15} in. to 6 ft. 6k in. in dia- 
meter ; rolled rings, 13 in. to 8 ft. 1 im in dia- 
meter ; numerous wagon and locomotive axles; 
forged and cast wheel centres ; and mounted wheels. 

In the left-hand hall are specimens of steel cast- 
ings, including an hydraulic press cylinder machined 
complete ; a sternpost for the steamer Sophie 
Rickmers ; a 12-ton rolling mill housing; and a 
32-ton housing for a sheet mill; a cylinder cover 
for 4 500 horse-power blast-furnace gas engine ; a 
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dynamo frame 12 ft. 7 in. in diameter, and a large 
number of small steel castings of intricate shape, 
such as pinions for three-high mills, valves, air 
chambers, &c. 

. The cast-iron specimens—both loam and sand 
castings—are no less interesting. They include an 
ingot mould for 30-ton steel ingots ; this has been 
used ninety times, and is stated to be serviceable 
still; steam-engine cylinders ; winding drums and 
head wheels, 6 ft. 6}} in. and 19 ft. 8} in. in dia- 
meter ; and so forth. 

The boiler works have contributed a set of four 
angle-iron rings 10 ft. 3g in., 4 ft. 32% in., 
2 ft. 114%, in., and 1 ft. 98 in. in diameter ; several 
boiler-plates ; and two head pulleys 17 ft. 2,5; in. 
and 13 ft. 1,% in. in diameter. 

The capacity of the works as regards the manu- 
facture of forgings is illustrated by a 32-ton hollow 
shaft, 105 ft. long and 15? in. outside diameter ; a 
built-up shaft for a North German Lloyd twin-screw 
steamer, formed of two crankshafts, two inter- 
mediate and a propeller shaft, with brass casing, 
for a total weight of 524 tons; a rolling mill crank- 
shaft; a 4-ton built-up crankshaft for a steam tug; a 
nickel steel flywheel shaft for a blast-furnace gas 
engine ; chains of various sizes, one formed of 2;5,-in. 
round iron ; four anchors, &c. 

Among the bridges built by the Gutehoffnungs- 
hiitte Company may be mentioned the one over 
the Rhine at Diisseldorf, completed in 1898 ; the 
Rhine bridge, near Bonn, built concurrently with 
the one at Diisseldorf; the bridge over the Aare, 
at Berne ; a railway bridge over the Elbe, in Ham- 
burg ; and many others for Germany, Greece, Rou- 
mania, Holland, Switzerland, and other Continental 
countries, and for Brazil, Columbia, Venezuela, 
Argentina, Egypt, Japan, and China. Many of 
these, as well as examples of their iron buildings 
for works and railway stations, floating docks and 
cranes, are illustrated in the pavilion by photo- 
graphs, water-colours, and tracings. 

Numerous samples are also shown of the coal and 
oolitic calcareous ironstone mined by the company, 
and of their coke, pig iron, and blast-furnace slag. 

The above brief description of the Gutehoffnungs- 
hiitte Works and industrial exhibits, and our pre- 
vious articles on their engines, show that this com- 
pany ranks among the largest and most enterprising 
German concerns. As far as we have been able to 
ascertain, they do not own any very special or 
striking metallurgical process of manufacture, but 
their display denotes a most remarkable power of 
production. This, to our mind, is also applicable 
to the Exhibition taken as a whole. 








NOTES. 
THREE Montus’ SHIPWRECKS. 

Lioyn’s returns, just issued, show that during the 
three months included the number of ships lost from 
all causes was 243, and their tonnage 145,228 tons— 
only about one-half the producing capacity of the 
private shipbuilding yards in Britain alone, so 
that one may readily understand the recurrence of 
periods of such great depression in the shipbuilding 
trade as we are likely soon to experience. Of the 
vessels lost, only about one-third the tonnage were 
steamers, the remainder being sailing vessels, for the 
most part of the old iron or composite type, these 
accounting for 115,000 tons of the total. Wrecks 
form the most frequent cause of loss, the number of 
vessels which thus met their end being 134, of 80,004 
tons, and here steamers accounted for 35,093 tons. 
Vessels abandoned at sea number 29, of 12,606 tons, 
practically all sailing ships. Collisions carried off 
17 vessels, of 14,247 tons, mostly steamers ; while 
the vessels which foundered numbered 26, and 
measured 12,514 tons. Seventeen vessels of 13,924 
tons go to swell the great fleet of ships whose fate 
is unknown. Of the total of 243 vessels, only 11, 
measuring 4249 tons, met ther end by that natural 
method classified as ‘‘ broken up, condemned, &c.” 
It is gratifying to find that the loss rate among 
British ships continues so low—2.2 per 1000 tons 
owned, while for the colonies it is only 4.4 per 1000 
tons. Sweden this quarter tops the list with 13.6 
per mille, Russia comes next with 13, Norway with 
12.6, France 10.1, the United States 9.5, Spain 7.5, 
Denmark 5.5, Germany 4.7, and Italy 4.5 per mille. 


THE ORDNANCE SuRVEY OF THE MALay 
States. 
A recent report by Mr. A. E. Young, chief 
surveyor of the Federated Malay States, gives some 
interesting detailsas to the measurement of a new 





base line on which the primary triangulation of the 
State of Perak has been closed. This base line, 
which is just over 11,000 ft. long, was measured 
by means of a 500-ft. steel tape made by Messrs. 
Chesterman, of Sheffield, and graduated at every 
100 ft. in Perak, by comparison with a 100-ft. tape 
made by the same firm, and standardised by the 
superintendent of the United States Bureau 
of Weights and Measures. Why it should 
have been considered necessary to go beyond 
our own Standards Department for this work 
the report does not ‘state; but it is possible 
that the well-known ‘reticence of this latter de- 
partment as to its methods of work has made the 
chief surveyor uncertain as to the degree of 
accuracy generally attained; and he may there- 
fore have preferred to have his standard tested 
by known methods, which allow of ‘the probable 
end being fairly estimated. In graduating the 
500-ft. tape, a comparator was extemporised at 
Tanjong Malim, Perak. This consisted of two gas- 
pipes 12 ft. long and 2 in. in diameter, driven 10 ft. 
into the ground, and bedded in cement concrete. 
The distance between the two tubes was about 
100 ft. Gun-metal plugs were screwed into the 
upper ends of these tubes, and fine lines scribed 
on the upper surface of these. The distance 
between‘a pair of these lines and the tape gradua- 
tions was determined by a micrometer microscope 
oo in. The tapes, being measured, 
were supported at 5-ft. intervals on stakes 
driven into the ground, and they were stretched 
by a spring balance to a predetermined ten- 
sion. Allowance was made for the error due to 
sag of the tape between its supports, and for tem- 
perature changes. In measuring the base line, the 
500-ft. tape was supported at intervals of 100 ft. 
on wire nails hammered into stakes firmly driven 
into the ground. An observer was stationed at each 
of these stakes, who took the temperatures, and also 
slightly lifted and replaced the tape on its supports 
just before each measurement, thus eliminating 
any sticking due to friction. Each end of the 
tape rested on a small table, into which was let a 
sheet of zinc. The observer at the rear end of the 
tape adjusted the zero mark of the tape to a line 
engraved on this zinc; whilst at the other end a 
second observer, when all was ready, scribed a fine 
line on the zinc co-lineal with the 500ft. graduation of 
the tape. The measurements were repeated several 
times, and making the necessary corrections for 
temperature, &c., the length of the base was found 
to be 1.1001 ft. 1.0062 in.; whilst calculation from 
a triangulation derived from the Larut base gave a 
length of 11,000 ft. .0253 in., the difference being 
but 1.91 in., a fact which constitutes a striking 
testimony to the great care taken in the Ordnance 
Survey of these States. 


reading to 


BicycLes AND AUTOMOBILES IN JAPAN. 


Bicycles and automobiles are not only becoming 
very important from an industrial point of view, 
but in many ways they are causing social and eco- 
nomic changes which are having great effects on 
the lives of the people. There is probably no 
mechanical development of modern times which 
has done so much as the bicycle to improve health 
and give a new zest to life,.by enabling large 
numbers to enjoy the fresh air and scenery o* the 
country. Its manufacture has added an important 
industry to the activities of the nation, and thus 
increased economic importance ; while individuals, 
by its use, have economised time, which of course 
means the saving of money. Theautomobile is still 
in its infancy so to speak, but its manufacture is 
already of sufficient importance to show its possi- 
bilities from an industrial point of view. It is im- 
possible to speculate on the developments which 
it will cause in the means of travelling and in the 
conveyance of goods, but they are certain to be 
very great, and to have very important effects on 
social conditions. The Japanese have always been 
very keen to introduce any mechanical appliances 
which would add to the efficiency of their com- 
mercial and industrial operations or to the 
convenience of their daily lives, but the state 
of their roads, at least in country districts, has 
prevented the use of the bicycle to any con- 
siderable extent. From the report of the 
United States Consul-General at Yokohama, 
however, we learn that the importation of bicycles 
into Japan has more than doubled in the past two 
years, the value of the imports in 1901 and 1900 
being 540,215!. and 521,0731. respectively, as com- 





pared with 227,149]. in 1899. He says that the 
bicycle has not yet penetrated int» the interior of 
the islands, but is used chiefly as a cheap method of 
locomotion in the seaports and large cities. Being 
employed principally for busmess rather than for 
pleasure, it is not subject to the caprice which 
sometimes causes such extraordinary fluctuations, 
In the opinion of the Consul-General, the 
demand for bicycles in J — is likely to grow for 
some time yet, after which it may be expected to 
continue fairly steady. For the first five months 
of this year, the imports of bicycles show an in- 
crease of 16 per cent. over the corresponding period 
of last year. A cheap bicycle costing from 2/. 10s, 
to 51. 5s. finds most favour. Some bicycles for the 
troops have been manufactured at the Government 
works ; and, as the Customs tariff on bicyles and 
automobiles is not conventional, the Government 
may, if it seems desirable, assist home industry 
by another schedule unfavourable to foreign makers, 
but there is no present indication that this will be 
done. The Consul-General further states that 
there is a fair prospect that automobiles may gradu- 
ally come into use for purposes of business. He has 
been told that the postal authorities are now con- 
sidering the advisability of purchasing automobiles 
for the transportation of the imperial mails at 
Tokio. The mails are now carried in wagons or 
carts, each drawn by a single horse. The Govern- 
ment must keep several relays of these horses, 
which are a continual source of annoyance and ex- 
pense. Should the postal authorities decide to 
buy automobiles, those that are run by steam would 
be considered objectionable, because of the real or 
fancied danger of fire to the imperial mails. At 
present gasoline is exceedingly expensive in Japan, 
but plans are in progress for its manufacture in the 
country. Should these prove successful, gasoline 
will, it is said, undoubtedly become very cheap, 
and its use for generating motive power will in- 
crease rapidly. The Consul-General thinks that 
an enterprising promoter might find it possible to 
establish a public automobile service, which, until 
additional street-car lines are built, would meet 
with no competition, except from jinrikshas. 








A CANADIAN TUNNEL.—A contract for driving a tunnel 
24 miles long through the mountain separating Lakes 
Beautiful and Coquitlam has been awarded by the Van- 
couver Power Company to Messrs. Ironsides, Rannie, and 
Campbell. . The amount of the contract is 50,000/., and 
the tunnel is to be completed in 27 months. 





Ruopestan Goip-Minina.—The production of gold in 
Rhodesia in 1899 was 62,313 0z.; in 1900, 91,850 oz.; and 
in 1901, 172,060 oz. The monthly output this year has 
been as follows: January, 15,955 oz.; February, 15,204 oz.; 
March, 16,891 0z.; April, 17,559 0z; May, 19,698 oz.; 
June, 15,842 oz.; and Suis, 15,226 oz.; making an aggre- 
gate for the seven months of 114,375 oz., or an ucronge 
of 16,339 oz. per month. The output has accordingly 
been moving on this year at the rate of 196,068 oz. per 
annum. The increase in production is thus still con- 
tinuing, although at a slackened rate. 





CoALIN THE UNITED States.—A demand has been made 
by a Committee of Railroad Coal Operators representing 
ail the principal companies working in the Pittsburgh 
district upon the coal railroads for more money for loco- 
motive fuel. The rate is now low and the consumption 1s 
enormous, the Pennylvania lines alone consuming 30,000 to 
40,000 tons per month. There is a strong likelihood that 
the demand will be acceded to, as the claim is considered 
a just one. The prospect noy is that prices for coal in 
the north-west this autumn will be much higher because 
of the apparent inability of the coal companies to satisfy 
the record-breaking demand. 





Our Coat ABROAD.—Our direct export coal trade con- 
tinues to show a certain dulness, although the general 
movement of coal from the United Kingdom is helped up 
by the continual increase in the shipments of bunker coal— 
that is, of coal shipped for the use of steamers engaged 
in foreign trade. The exports of coal—the expression 
‘‘eoal” including also coke, cinders, and patent fuel— 
in August were 3,711,528 tons, as compared with 4,003,009 
tons in August, 1901, and 4,173,499 tons in August, 1900. 
The largest deliveries made last month were those to 
Germany, France, and Italy, which compared as follows 
with the corresponding shipments for August, 1901, and 
August, 1900: 








eee = 
Country. ‘August, 1902| August, 1901 August, 1900 
is ~ ‘tons tons | tons 
Germany... a ..| 644,510 601,508 611,001 
France a “" --| 533,261 603,574 688,119 
Italy .. ss es ..| 487,288 474,416 515,969 





The aggregate exports in the first eight months of this 
year were 28,710,244 tons, as com with 29,080, 628 
tons in the corresponding period of 1901, and 30,217,726 
tons in the corresponding period of 1900. 
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THE LATE SIR FREDERICK ABEL. 


Tux sudden death of Sir Frederick Abel at his 
residence in Whitehall-court last Saturday removes 
from the ranks of scientists a distinguished chemist, 
whcse name has been specially associated with the 
development of explosive compounds, and their 
manufacture. 

Sir Frederick had only recently celebrated his 
seventy-fifth birthday, having been born on July 17, 
1827, the son of the late Mr. Johann Frederick 
Abel, of Woolwich. Electing to be a chemist, 
he entered ban his studies in 1844 at the Royal 
Polytechnic nstitution, and in the following year 
entered the Royal College of Chemistry, which had 
just been founded on the German method, with a 
temporary laboratory in George- street, Hanover- 
square. So apt was he as a pupil that in 1846 
he became assistant to Professor Hoffman, under 
whose direction the College ‘was conducted. After 
five years in this position he succeeded Faraday 
as Professor of Chemistry at the Royal Military 
Academy, a post he held until 1854, when he was 
appointed Chemist tothe War Office. For thirty-four 
years he remained the adviser of the department in 
all matters affecting ammunition and explosives, and 
for three years more, until 1891, he was president of 
the Explosives Committee. 

It was about the time of his selection for the post 
that a form of smokeless powder was being introduced 
on the Continent, and, acting on communications made, 
the Government in 1888 appointed a Select Committee 
to examine the various Linds of smokeless powder 
then in existence, and to report which of them was 
best adapted to the requirements of the Service. Sir 
Frederick Abel was President of this Committee, which 
had placed before it many explosive compounds, 
several of them meeting most, if not all, of the re- 
uirements ; but ultimately Sir Frederick Abel and 
Rechesat Dewar, who was also a member of the Com- 
mittee, patented the substance now known as cordite, 
and since adopted in both Navy and Army. A contro- 
versy resulted, with an appeal to the law courts for the 
nullifying of the patent, but Sir Frederick Abel won his 
case. In conjunction with Sir Andrew Noble he carried 
out investigations into the processes attendant on the 
firing of black powder. Charges up to 20 lb. were 
exploded in perfectly-closed vessels, and the resulting 
products submitted to analysis. In this way the 
enormous influence of the size of the grains and of the 
pressure under which they were fired was made ap- 
parent. To the theory of detonation Abel made im- 
portant contributions, his ingenious experiments throw- 
ing much light on the conditions of its occurrence and 
the rapidity of its transmission. The latter, he showed, 
might, in the case of wet gun-cotton, rise as high as 
4 miles a second. The construction of electrical and 
other fuses also engaged his attention, and his know- 
ledge of blasting powders and methods of blasting 
was of great advantage to the Royal Commission on 
Accidents in Mines, of which he was appointed one of 
the scientific members at its constitution in 1879. 

On the subject of the flash point of petroleum he 
rendered useful service, the result of some years’ 
investigation being the legalisation, in 1868, of his 
open-test apparatus ; and later, wlien it proved subject 
to manipulation, the cluse-test instrument was evolved 
and legalised in 1879, and has since continued the 
standard. In 1883 he was nominated an honorary 
life member of the Institution of Mechanical Engi- 
neers, having, in 1881, undertaken, for their research 
committee on the hardening, &c., of steel, experi- 
ments on the condition in which carbon exists in steel. 
The actual carrying out of these experiments, which 
he designated the most laborious, painstaking, and 
tiring portion of the whole work, was performed, as 
he was careful to point out, by his ae in the 
chemical department of Woolwich Arsenal, Mr. W. H. 
Deering. The final report, presented in January, 
1885, showed that the investigation had been carried 
as far as then seemed practicable by chemical research 
alone ; and the subject remained in abeyance until 
1891, when the alloys research, undertaken for the 
same Institution by Sir William Roberts-Austen, was 
found to offer a means of attacking it afresh from 
another side. 

In 1887, the year before he retired from his impor- 
tant appointment at the War Office, he became Organis- 
ing Secretary of the Imperial Institute. That, of 
course, was long before-the erection of the ambitious 
building at South Kensington, and he only: retired 
from the position a year or two ago. He was made 
a C.B. in 1877, was knighted in 1883, created a Knight 
of the Bath in 1891, and made a Baronet in 1893, 
after the opening of the Imperial Institute, while only 
last year he became G.C.V.O. He was a Fellow of the 
Royal Society, D.C.L. of Oxford, and D.Sc. of Cam- 
bridge ; he had been President of the British Associa- 
tion, the Iron and Steel Institute, the Chemical 
Society, the Institute of Chemistry, the Society of 
Chemical Industry, and the Institution of Electrical 
Engineers, and had also been Chairman of the Societ 
of Arts. He held the Albert, the Royal, the Telford, 








and the Bessemer Medals. . He was almost as’ active 
in the study as in the laboratory, and published several 
books, principally associated with - explosives. Sir 
Frederick Abel was twice married—first, in 1854, to 
Sarah Selina, daughter of Mr. James Blanch, of Bristol, 
who died in 1888 ; and secondly, in 1889, to Mademoi- 
selle Giulietta de la Feuillade, who died three years 
later. He leaves no issue. 








THE LATE MR. SAMUEL RADCLIFFE 
PLATT. 


THE head of the great firm of Platt Brothers and 
Co., Limited, familiarly, almost affectionately, known 
by his thousands of workers as Sam Platt, was almost 
an ideal captain of industry, and his death, although 
not quite unexpected, has awakened keen regret. He 
had all the hereditary advantages, for his grand- 
father, Henry Platt, was a man of great inborn genius 
and pluck, and founded along with Elijah Hibbert, 
in 1821, the firm which has become so famous for its 
textile machinery. His father was Mr. John Platt, 
M.P., who had been an active member of the concern 
from 1837, and chief of it from 1854 until his death in 
1872, when his son, the subject of this brief memoir, 
became the head. Mr. Samuel R. Platt’s education 
and training enabled him to take a broad view of life 
and its responsibilities and privileges. From his 
eleventh until his fourteenth year he studied at 
Cheltenham College, and for the next six years he 
was under a tutor in Berlin. Returning as a 
young man with well-balanced mind, he was sent 
into his father’s works, not only to acquire a sound 
practical knowledge of engineering and of the principles 
of design of those special productions which had made 
the firm notable, but to learn there to appreciate the 
worth of the British workmen, to respect their 
character, and sympathise with the failings of which 
their condition is often the cause. Machine construc- 
tion and moral character are splendid subjects of study 
for any engineer who aims at management; and one 
cannot help feeling that Sam Platt’s five years in the 
shops, werkhig side by side with all classes of men, 
was the real source of that acute insight to character 
which, as in his father’s case, enabled him to choose 
his men and afterwards to rely upon them, and at the 
same time to take a liberal view of shortcomings while 
encouraging commercial instinct. Platt’s firm, indeed, 
has always been fortunate in its staff, and now many 
are of old experience, and imbued also with a splendid 
esprit de corps. They devote much to research work, 
and carefully study the working of all textile machi- 
~— under all conditions. 

hen the firm was, in 1867, made a limited liability 
company, Mr. 8. R. Platt was made a director, and on 
the death of his father, five years later, he was made 
chairman of the company—a responsible position for a 
young man of 27 years of age; but his training and 
his natural commercial instincts well fitted him for 
the post. As colleagues he had his younger brother, 
Mr. James Platt, Mr. William Richardson, a very 
clever engineer, Mr. W. F. Palmer, Mr. E. Hartley, 
and Mr. E. Spencer. From this time forward Mr. 
Platt’s energy was almost entirely absorbed in the 
works, and many of the improvements introduced in 
textile machinery were due to him; Mr. Richardson 
devoting himsely largely to the design and arrange- 
ment of manufacturing machinery. But it is not now 
our intention to enter upon a consideration of these 
improvements: Mr. Platt’s story is the record of the 
firm, and a few years ago (see ENGINEERING, vol. lviii., 
page 102) we gave a very full description of the exten- 
sive works of the company, and reviewed the special 
features of the machinery which has gained for the firm 
a world-wide reputation. Mr. Platt became « member 
of the Institution of Mechanical Engineers in 1867, 
when 22 years of age; but he did not take any active 
part in the discussions. In 1875, and again in 1894, 
when the Institution visited the works of his company, 
he gave them a most hearty reception. From 1900 he 
was a member of Council, and during the last session 
he contributed to the Proceedings a valuable paper on 
‘* Guarding Textile Machinery.” Mr. Platt was one of 
the prominent supporters of the Manchester Ship Canal 
from its inception, and was one of the original directors. 

Mr. Platt travelled much. At the age of twenty, 
with his brother Henry, he spent seven months in 
India, and in the following year he visited America. 
In 1867 he took charge of the exhibit of his firm at the 
Paris Exhibition ; in 1869 he spent several months in 
Russia, partly on business and partly for pleasure ; 
and in the following year and again in 1876 he visited 
the United States, crossing the Atlantic on the 
latter occasion in his own steam yacht the Norse- 
man. In this craft he also touched the Arctic regions 
in 1881. 

While developing the resources of the firm, which 
has works now extending to over 60 acres, covered 
with buildings of one, two, and three storeys, and 

iving employment to nearly 20,000 workers, Mr. 
latt took his share of the duties of a citizen. Indeed, 
everything in Oldham interested him ; and in this he 
was admirably assisted by his wife, a daughter of 








Lieut.-Colonel Roberts, of Mallow, Co. Cork, to whom 
he was married in 1884, when thirty-nine years of age. 

Mr. Platt was madea county magistrate in 1873, and 
a Justice of the Peace for the borough in 1886. He 
was a high sheriff of the county in 1897, and a deputy- 
lieutenant. His work in connection with the town 
council commenced in 1882, when he was elected a coun- 
cillor. Three years later he was made an alderman, and 
in 1887 he was raised to the mayoralty, an office which- 
he held for two years in succession. He severed his 
connection with the corporation in 1892, but his close 
interest in the affairs of the town lasted till-his death. 
He liberally supported, local institutions, and, ‘along 
with his brother, rebuilt the Oldham Lyceum in 1877, 
ata cost of 10,000/. Charitable organisations werealways 
sure of his help. Music and the arts, cricket and shoot- 
ing were his favourite pastimes, but yachting took first 
place, and it was therefore to his yacht that he looked as 
a means of recuperation when a severe illness overtook 
him. He had been ailing from the beginning of last 
year, but it was only in the autumn that his weakness 
compelled him to dissociate himself from work and 
from the numerous organisations which interested him. 
In July he was taken for a cruise in his yacht Norse- 
man, the ultimate destination being the Mediterra- 
nean ; but he did not get any further than the Menai 
Straits, his condition being too critical for movement; 
and there, after a painful illness due to an internal 
abscess, he died on Friday night, the end coming 
somewhat suddenly from syncope. He was in his 
fifty-eighth year, avin been born on July 1, 1845, 
Oldham and a wide circle of engineers marked their 
respect and sympathy with the widow, and the family 
of one son and two daughters, by attending the public 
funeral, from Werneth Park to Chadderton Cemetery, 
on Thursday. 








MR. CHARLES HENRY MOBERLY. 

WE regret to announce the death of this well-known 
mechanical engineer, which took place on Wednesday, 
the 3rd inst., at his residence, 33, Bennett Park, Black- 
heath, London, in the sixty-ninth year of his age. 

Born at Odessa, in 1833, Mr. Moberly received his 
schooling in Dresden, and his engineering education at 
King’s College, London, and in the works of Messrs. J. 
and G. Rennie, Holland-street, Blackfriars, London. At 
the commencement of his practical career he acted for 
two years as engineer to the River Steamers Company, 
in Cork. Returning to London, he inspected the 
building of three light-draught steamers for the 
River Volga; and also organised the arrangements 
for sending them out under steam to St. Petersburg, 
and enabling them thence to make their way inland 
to their destination through rivers, lakes, and canals. 
As they were too long for the locks they would have 
to pass through, each steamer was so constructed as 
to allow of its being divided into two or three lengths 
whilst afloat, without beaching or docking ; and these 
portions could again be put together afloat, after 
passing through the locks. y this means, in 
the spring of 1859, he took the steamers out to 
the Volga through the inland route. The success 
of the plan led to its being followed on subse- 

uent occasions. His experience of this undertaking 
ormed the subject of a paper he communicated in 
1862 to the Institution of Civil Engineers of Ireland, 
which contained also some remarks on the inland 
navigation of Russia, and gave information of prac- 
tical interest for engineers desirous of expanding the 
inland traffic and trade of Russia. Until the end of 
1865 he remained on the Volga as assistant to the 
chief engineer of the Volga Steam Navigation Com- 
pany, and also as manager of their passenger steamers. 
~ Returning then to London, he became manager of 
the Erith Iron Works, of Messrs. Eastons, Amos, and 
Anderson—after 1870 Messrs. Eastons and Anderson. 
In 1878 he was made a partner ; and on the conversion of 
the firm into a company, he became one of the directors, 
until his retirement at the end of 1892. The period 
of his twenty-seven years’ connection with these works 
was one during which mechanical science was under- 
going rapid development ; and he was thus concerned 
actively in the production of a great variety of im- 
portant engineering work and machinery for many and 
distant parts of the world. 

From 1892 he raya as a consulting engineer, in 
which capacity his intimate acquaintance with the 
technicalities of the Russian and German languages 
was turned to good account. Thus it is to his pen 
that are due the articles on ‘“‘The River Volga,” 
which appeared in vol. lxiv. of ENGINEERING, and the 
series on ‘“‘ The Waterways of Russia,” published in 
vols. Ixvii. and Ixviii. Other valuable contributions 
on Russian engincering matters were also received 
from him. In 1882 he gave in the Proceedings 
of the Institution of Civil Engineers an account 
of some tests of riveted joints of steel plates for 
boilers, for which he was awarded a Telford pre- 
mium. A sequel, giving an account of some further 
tests, appeared in the following year. Both series 
of tests were undertaken with a view to proportioning 
the joints for steel boilers which his firm had to con- 
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struct. He wasa member of the Institution of Civil 
Engineers from 1881, and of the Institution of Mecha- 
nical Engineers from 1870. For the latter body he 
translated and abstracted in 1895 the voluminous 
report on “‘ The Results of Preliminary Tests of the 
Strength of Copper,” by Professor A. Martens, Prin- 
cipal of the Royal Technical Experimental Works, 
Berlin. At the meetings of both these societies he 
was for some years past an almost constant attendant. 








ON THE STRENGTH OF HIGH-SPEED 
VESS 


Ss. 
By M. J. A. NorMAND. 

Tue method employed by Fairbairn of calculating the 
maximum stresses upon the hull of a vessel does not give 
a complete idea of its strength. 

The resistance offered to statical forces ought not to be 
solely considered, and in very fast ships the resistance to 
dynamic forces becomes of much orcad importance. 

Among the causes producing fatigue which are often 
overlooked, the following awn & cited : 

1. The Degree of Suddenness with which the Force is Ap- 
plied.—The effect will be twice as great if the force is ap- 
plied suddenly. Ifa a attached to the end of asprin 
is allowed to fall quic Vy, the spring will be extend 
twice as much as it would be were the weight lowered 
gently. The destructive effect of quick-burning powders 
upon the lining of a gun as compared with that of slow- 
burning powders, even when the maximum internal pres- 
sures are the same, can heoiy be explained in any other 
ba Similarly, half the weig: s 
a shell by detonation that would be required to explode it 
by ignition. In each of these cases, the duration of the 
detonation is sensibly less than that of the transverse 
vibration of the gun or of the shell. 

If a vessel is driven at speed through waves, an analogous 
etfect is produced, and the ordinary calculations of the 
stresses of the hull on a wave thder-estimates them. The 
calculation should take account ‘of the worst condition, 
and this is when the bow is plun; in a breaking wave 
advancing to meet it. If the relative velocities are very 
great, the resulting forces are double what they would be 
under statical conditions, because the duration of the force 
may besensibly less than that of a transverse vibration of 
the hull. It may even be more than doubled, because the 
vessel not having time to rise to the wave, the excess dis- 
placement of the submerged upper works forward will 
increase the sagging moment meapey 2 to rupture the 
vessel. In addition to these causes of fatigue, the effect 
of masses of water falling upon the forward part of the 
deck may sometimes be considerable. 

The stresses due to the position on the wave are a5 r- 
tionately increased by the speéd. The shape of the hull 
has also a great influence on the dynamic stresses. When 
the stern is too flat and the bow sections are not suffi- 
ciently fine, pitching motion may be so suddenly arrested 
as to shake the vessel from end to end. Insufficient im- 
mersion of the screws will also cause racing of the engines, 
and severe vibration in the hull. 

Too much freeboard forward is also disadvantageous, 
although it will have the effect of reducing the quantity 
of water falling upon the fore-deck. The best shape of 
bow is probably a suitably-formed ram. 

The scantlings of many cargo boats are very weak. 
Most of those which run aground at the mouth of the 
Seine break in two at low water; nevertheless they can 
live through very rough seas. They owe their security 
in a seaway to the feebleness of their engine power, and 
the great reduction in their speed which takes place in 
bad weather. 

The higher the speed of a vessel, and especially the 
higher the speed that is maintained in rough water, the 
stronger the scantlings should be. It is not one of the 
least of the dangers attending excessive speed that hull 
weights need tebe reduced in order to obtain it, instead 
of being augmented; and also that the proportion of 
length to breadth has to be increased when it should 
properly be reduced. 

The high trial speeds demanded of torpedo-boats and 
destroyers tends without doubt to diminish the speed 
they can maintain in rough water. They would certainly 
have more chance of ary oy | from cruisers, if by limiting 
their smooth water speed to 25 or 26 knots, they could 
made to steam some knots faster in a seaway than they 
can at present. 

The advantage thus gained would outweigh the disad- 
vantage that they would be unable to catch a few of the 
fastest torpedo-boats in a calni sea. 

2. Vibrations Due to the Inertia of the Moving Parts of 
the Machinery, and to the Propeller.—These may become 
dangerous, if the impulses synchronise with the vibrat- 
ing period of the hull. It is no longer a case of sud- 
denly applied forces su ing each other at such an 
interval that the effect of each has time to subside before 
the impact of the next, and of which the maximum effect 
must certainly be limited to twice that of a gradual] 
applied force. It would seem impossible to affirm, @ priors, 
that synchronising impulses should not more than double 
the amount calculated for statical conditions. 

What appears certain is that it is very desirable to 
shorten the vibrating period of the hull, and thus in- 
crease the value of the extinction coefficient, and reduce 
the chance of synchronism. This period is proportional, 
other things being equal, to the square root of the static 
deflection ;* and — which tends to reduce this, 
such as transverse bulkheads, pillars, &c., increases the 


* “Des Vibrations des Navires, et des Moyens Suscep- 
- de les Atténuer.” (Mémorial du Génie Maritime, 
1893.) 
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strength. It is obviously very advantageous from this 
point of view to reduce the ratio of length to breadth 
and depth, for not only is the resistance to statical forces 
thus increased, but the vibrating period for a given dis- 
placement is reduced in the proportion of the $ power of 
this ratio. The case is analogous to that of suspension 
bridges. Old bridges of this type, with flexible cables, 
were dangerously affected by the ered of a body of 
troops marching in eg But by introducing rigid sus- 
pension members, and thus shortening the vibrating 
period, so that each vibration is extinguished before the 
next impulse is felt, American engineers have succeeded 
in making those bridges serve for the passage of trains. 

The importance of the vibrating period of the hull as 
affecting the strength is due to the possibility of syn- 
chronism. It might be neglected, if it were only necessary 
to take account of shocks due to waves occurring at long 
intervals. Sailing ships could be strong and flexible at 
the same time, within the limits compatible with water- 
tightness. In a note ‘ Dynamical Resistance,” com- 
municated to the Academy of Science, of which extracts 
appeared in their Presciiins in 1863, I showed that the 
resistance of a solid of rectangular section to a transverse 
blow was the same, whether the solid was placed edgewise 
or flatwise upon its supports. This is true of a single 
blow, or of a succession of blows with sufficient intervals 
between to allow the solid to return to rest between each 
impulse. It is obvious, on the other hand, that if sub- 
jected to a rapid succession of blows, or to a statical force, 
such as vessels are frequently called on to encounter—b 
grounding, for example—then the solid will be muc 
stronger if placed edgewise. 

3. The Unequal Distribution of the Load between the 
Different Parts of the Structure, which should Theoretically 
Equally Loaded.—In light hulls built of very long 
plates, the insufficient levelling of these and the effect of 
cold riveting may produce local tensions such that two 
adjacent plates may be oppositely stressed, one being in 
tension and the other in compression ; or, at least, their 
stresses rye: 4 be very unequal. This result is above all to 
be feared when the joints of the plates are butted, and in- 
sufficient play left at the ends. 

From this point of view, the system of lap-butting, such 
as we employ in our destroyers, is preferable, because it 
allows of some stretching of the plate during the process 
of riveting. 

The hull of a torpedo-boat or a destroyer, after it is 
riveted, can be compared to some extent toa piece of high 
tensile forged steel before it is annealed. Barts of the 
steel are in a state of tension approaching to the limit of 
elasticity, while neighbouring parts may be under equally 
severe compressive strains. 

It is for similar reasons that the process of tempering 
which, when properly carried out, improves a gun-tube, 
may be dangerous when the form is irregular and the 
thickness considerable, 

Compressive strains are most to be feared.in very light 
hulls, use the frame-spacing in proportion to the 
thickness of the plates is greater in small vessels than in 


—- ones. 

_ Nevertheless, it is not in close frame-spacing, but rather 
in an increase in longitudinal girders, that a remedy must 
be sought. Additional stiffening of this character is 
imperative, whenever “‘panting ” is observed in a plate due 
to vibration. Every plate exposed to this dangerous 
action, whether it be due to local compressive strains, 
resulting from defective levelling, or to tension produced 
by yy - or to its being too flat, is likely to break 
sooner or later. It seems difficult to attach too much 
importance to these considerations, which may seem but 
secondary, and also to the fitting of efficient compensa- 
tion in places where the strength has been reduced by 
the cutting of hatches, &c., and thus to ensure uniformity 
of strength and elasticity. It is for this reason that the 
section of the plain part of an engine bolt, subject to 
alternating strains, is turned down toa diameter rather 
less than that at the bottom of the thread, so that the 
ae may take place over as great a length as 


e. 
The influence of absolute size upon strength is difficult 
to determine. Other things being equal, the stress upon 
the material due to statical forces* and the vibrating 
= are directly proportional to the linear dimensions. 
‘rom both these points of view, the smaller the dimen- 
sions of a vessel, the greater should be its strength. A 
glass bottle will survive in the heaviest seas, and faith- 
fully deliver its m after many months, and even 
years. But if two similar ships of different dimensions 
are considered, steaming at the same speed through the 
same waves, and especially against the same head-sea, 
then other causes incline the balance in favour of the 
larger ship, and the advantages by the latter 
become incontestable, as soon as the sea is sufficiently 
rough and the — igh res to prevent the vessel 
from following faithfully the undulations ; and especially, 
when the s and the state of the sea are such that the 
waves which break upon the deck of the small vessel are 
safely surmounted by the larger one. 
It is also evident that at equal speeds the vibrations 


Y | caused by the engines, which are of such importance as 


affecting the strength, are more severe in the small 
vessel, since the weight of the moving parts so much 
greater a ratio to the total displacement. 

Besides this, other considerations, such as the safety of 
the crew, which depends partly on the height of the deck 
above the water in a rough sea, impose a limit to the speed 
of small vessels. 

For this reason, the flying decks fitted on our destroyers 
present substantial advantages. 

The adoption of high tensile steel for the construction 





* “ Bulletin de l’Association Technique Maritime,” 
1892, page 5, 





of the hulls adds to the strength in a greater degree than 
would be imagined. In the — already referred to on 
‘Dynamic Resistance,” I showed that the strength -of 
any solid to resist transverse blows is proportional to the 
ee of the coefficient of tensile strength and elasticit 
of the material, while the strength to resist a steady lo: 

is proportional simply to these coefficients. If then, as 
seems probable, the dynamic forces acting on the hulls of 
fast vessels are of more importance than statical for 
the strength of the hull is more than doubled by the sub- 
stitution of 39-ton steel for 26-ton steel. The advantage 
is greater still, if the elastic ‘limit is considered which 
should never be exceeded in any structure. 

But in order that this should be the case, the strength 
of the rivet om must evidently be amenend in the 
same proportion. Inan interesting paper on ‘‘Torpedo-Boat 
Destroyers,” read at the last session of the Institution of 
Naval Architects, Mr. Sydney Barnaby regretted to be 
obliged to rivet hard steel plates with Lowmoor iron 
rivets. We do not experience the same difficulty in 
France. Holtzer cast steel of 42 to 45 tons tensile strength 
when riveted cold retains all its ductility. Joints thus 
made can be se’ ted by wedges without breaking off 
the rivet-heads, but it is not thesame when the rivets are 
put in hot, because then the metal is hardened by con- 
tact with the cold plate. Rivets of large diameter should 
be put in hot. 

A ps ie tensile steel, which shall preserve its malleability 
both when tempered and when annealed—for both these 
conditions may be met with—would effect a great improve- 
ment; and only by the use of such material could com- 
plete advantage be taken of the great strength of high 
tensile steel plates in large structures, without an undue 
increase in the section of the rivet. It appears that some 
alloys of nickel or of manganese should realise the desi- 
deratum, because among those that are known, some 
are hardened by heating and quenching, and some by an- 
nealing. 

In my latest vessels I have made the rivets, contrary to 
usual practice, considerably superior in strength to the 
plates, in order to avoid the loosening of the joints by 
vibration, for when once a joint commences to move, it 
gets worse very rapidly. 

Precisely as a ‘‘knock” in the joints of a piece of 
mechanism, such as a connecting-rod, increases the stress 
on the material, so the shaking of a riveted joint will 
largely increase the stress on the rivets and on the plates. 

he section of the rivets and plates needs only to be 
considered when a joint is subjected to statical forces 
only ; but in order to resist vibration, the surface contact 
is important. 

In proportion as speeds increase, large vessels also are 
subjected to violent vibrations, and their strength would 
very probably be augmented by a considerable increase in 
the size of the rivets. It is well known how difficult it 
is, even when special care is taken, to prevent the rivets 
becoming loose in the vicinity of the propellers in large 
passenger vessels. There is no doubt that the vibration 
tends to produce a similar effect, although to a less 
extent, in other parts of the hull. Obviously the desired 
increase in rivet section should be obtained, not by spacing 
the rivets closer, which would weaken the plate, but by 
increasing the number of rows. 





BeEterANn Coat Imports.—The quantity of coal imported 
into Belgium in the first seven months of this year was 
1,771,729 tons, as compared with 1,511,436 tons in the 
corresponding period of 1901. In these totals German 
coal figured for 1,162,186 tons, ascompared with 895,461 
tons; British coal for 301,332 tons, as compared with 
393,901 tons; American coal for nil, as compared with 
465 tons ; and French coal for 281,429 tons, as compared 
with 195,395 tons. 





Coat IN THE NorTH oF France.—The deliveries of coal 
by railway in the Nord in July were 240,370 tons, as 
compared with 218,760 tons in July, 1901. The deliveries 
from the Pas-de-Calais in July were 650,440 tons, as com- 

red with 608,290 tons in July, 1901. The deliveries 
oon the two departments in July were accordingly 
890,810 tons, as compared with 827,050 tons in July, 
1901, showing an increase of 63,760 tons. 





Utinisinc NraGARA Fais.—Anticipating a still further 
increase in the utilisation of Niagara power, the Niagara 
Falls Power Company has started work on plant on the 
Canadian side of the Falls. This plant will be located 
in Victoria Park about 1500 ft. above the Horseshoe 
Falls. Its hydraulic features will be similar to those of 
the American plants, as there will be an intake canal, a 
wheel pit, and a discharge tunnel leading to the foot of 
the Horseshoe Falls. Power will be transmitted to 
Toronto and other Canadian cities within transmission 
distance and to Canadian factories in the neighbourhood 
of the power-house. 





Tue Universat Directory or Rariway OFFICIALS, 
1902.—The Directory Publishing Company, Limited, 
3, Ludgate-circus Buildings, E.C., have sent us the ei hth 
annual issue of this directory, which is — rom 
official sources under the direction of Mr. S. Richardson 
Blundstone, and is issued at 7s. 6d. to subscribers. A 
countries are included, and some 2000 railway or tramway 
companies, so that it is possible to find under the country 
and company the names of the staff, or from the eo 
index of railway officials, to locate any official whose 
name is known. Under each country there is given a 
list of Government officials associated with railways. It 
will thus be seen that the directory is comprehensive, and 
is certainly most conveniently arranged, 
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AUTOMATIC LUBRICATOR; 
CONSTRUCTED BY MESSRS. ‘SNOWDON, SONS, AND CO., 


“SINOL” SYSTEM. 


LIMITED, LONDON. 

















THE difficulty and trouble caused by the introduc- 
tion of oil along with the feed-water into steam boilers 
has, during the last few years, caused many efforts to 
be made, either to extract the oil from the water 
entirely, or to substitute for it some other lubricant 
which has no injurious effect on the boiler plates ; 
and in some cases the use of any kind of tobeioons 
whatever in the cylinders has been abandoned. This 
latter course is not, however, altogether: satisfactory, 
and may at times be attended with danger, and cause 
accidents which result in loss of life. 

With a view to the removal of any danger that may 
arise from the use of ordinary cylinder oils. in con- 
densing engines, Messrs. Snowdon, Sons, and Co., 
Limited, Millwall, E., have introduced a lubricant 
which they call ‘‘Sinol,” and’ which they claim can be 
used in all engine cylinders with advantage, but more 
particularly in the cylinders of condensing engines, the 
steam from which is returned as feed-water to the 
boilers. 

“Sinol” is a semi-solid lubricant, and is composed 
very largely of the finest graphite, incorporated with 
other lu acme reymoreny and is ‘used in the form of 
athick paste, This paste is forced into the steam- 
pipe or cylinder by means of a special patent positive- 
action mechanical Tubricatoe. 
_ One of these lubricators we illustrate above, and 
its action will be very readily understood by refer- 
ence to the engraving. It consists of a. gun-metal 
cylinder which can be screwed into the steam pipe, 
or can be placed some distance from it, and connected 
thereto by a tube. Inside the cylinder is a plunger, 
Which can be raised or lowered by means of a worm- 
Wheel, which forms a nut at the end of the screwed rod 
attached to the plunger. The wormwheel engages 
with a worm, on the spindle of which is fixed a ratchet 
Wheel. Motion is given to the ratchet wheel by means of 
the pawl and levers shown, these latter being actuated 

Y another worm and wormwheel connected with 

4 pulley at the end of the. worm spindle, this pulley 

ing driven by a small belt from the engine shaft. 

© worm engaging with the wheel forming the 
nut which raises and lowers the plunger can be 
thrown out of gear by simply drawing out the small 
pin (shown with chain attached). This allows the arms 
carrying the worm to hinge on the central pivot, and 
he worm to be drawn out of gear. This is a great 


Convenience, and enables the plunger to be screwed up 
Ay very rapidly, by turning the worthwheel by 


When the cylinder is filled with lubricant, and the 


} * . . * 
oy is at the top, the small indicatin 


ll on the top is fully out ; but as t 








descends, the rod falls with it, and shows at a glance 
the quantity of lubricant left in the cylinder. As the 
plunger descends, it forces tlie lubricant along a 
pipe to any part where it is desired to apply it, 
and it will be readily seen that this can be done at 
any rate of speed, and the cylinder made to empty 
itself in a few hours or in several weeks, as the case 
oy oy the flow all. the time being perfectly regular. 

e understand that these lubricators are now at 
work at several electric-lighting stations, among 
others the Kensington and the otting-hill Electric 
Lighting stations, where they appear to give every 
satisfaction. 








CaTALOGUES.—We have received from Messrs. Elliott 
Brothers, of.. 36, Leicester-square, London, W.C., 
circular describing their ‘‘Century ” test set, which is a 
very compact piece of bs agit specially designed for 
accurate measurements of current and ‘pressure over 
large ranges, and ¢an also be used for the determination 
of resistances. The apparatus is contained in two portable 
cases, of which one contains two large shunts, and the 
other a Weston low-reading voltmeter and a series of 
resistances. —In another circular, issued by Messrs. 
Elliott, Partridge’s sparklet fuse is described., In this 
fuse a couple of ordinary sparklets are ee in the 
path of any.arc formed-on the blowing of a fuse. This 
arc burns away the metal case of the sparklet, and the 
gas thus set free promptly extinguishes the arc. With 
this arrangement a fuse but 9 in. long can be used on a 
10,000-volt. circuit.—We have received from the Dolter 
Eleetric Traction Company, Limited, of 3 and 4, Great 
Winchester-street, E.C., a a describing the com- 

_ system as applied on the Chemin de Fer du Bois 
Re: wlogne. In this system.the road studs are cut in by 
magnetic means as a magnetised skate carried on the car 

over them.—We have received from Messrs, Walter 

oe ad Co., of the Bedford-street Works, Halifax, a 
catalogue describing engineers’ brass work of all kinds, 
such as lubricators, oil- ae injectors, and valves.— 
Messrs. F. Braby and do., ited, of 352-364, Euston- 
road, N.W., have issued a new Catalogue of ‘ Barffed” 
iron and steel work, such as cisterns, sinks, gratings, 
tters, and pipes.—We have received from Mr. Rogers 
Gown, of , Charles-street, Manchester, a circular 
describing his eccentric power hack-saw. In this machine, 
after. every 20 strokes or so, the inclination of the saw 
frame to the work is automatically altered, so that the 
saw is always kept ‘‘sawing on a corner until the end of 
its cut.” “Much less pressure is thus required to keep the 
saw up. to. its work, and it can, moreover, be run at a 
comparatively a speed.—Messrs. Thomas Broadbent 
and Sons, Limited, of the Central Iron Works, Hudders- 
field, have sent us a copy of their new list of hydro- 
extractors and centrifugals. Of the patterns shown, some 


rod with | are steam-driven, whilst others are arranged for electric 
e plunger | 


se 


or. belt-driving. ‘ i 





FLETCHER’S OIL. AND. GREASE 
SEPARATOR, . 

Ws illustrate on this page a simple device intended 
for extracting oil and from condensed steam, 
which is now wg le on the market by Messrs. Royles, 
Limited, of the Dalham Engineering Works, Ir 
near Manchester. This oil trap, as it may perhaps he 
called, is fixed close to the condenser, and all steam 
entering the latter has first to pass through the sepa- 
rator. The path of the steam through the trap is 
indicated: by the arrows in our engraving. On enterin 
A, any condensed water flowing along the bottom o 
the exhaust pipe falls through the pipe B, to the 
bottom of the casing, whence it. finally. passes off to 
an outlet branch, to which can be fitted an automatic 
extractor. -With-this water comes a large proportion 
of the oil originally in the steam, The uncondensed 
steam passes down through the inlet. pipes-C C, and, 
escaping at the lower ends of these, bubbles up through 
the water represented at D, This water entangles 
some of the oil in the steam. The rest deposits on 





















































the sides of the tubes, and finally falls. by gate. 
tion, either into the. water. at- D, -or,- in. the case 
of the outlet pipes, at. H, down in the -bottom 
of the casting at: Fs. In order to facilitate the 
collection of the oil, the pipes in the compartment 
E are provided with small ferrules at the lower 
ends which serve to further’ subdivide the streams 
of steam, causing the steam to rise through the water 
in small bubbles. On its escape from the water, this 
steam passes as indicated into the chamber F, and 
thence up through the pipes H into J, and ‘finally out 
into the condenser. .As the grease collects at D it rises 
to the surface of the water, and overflowing, passes out 
of the separator at K. In order to avoid the possi- 
bility of water being sucked up into the engine, in case 
of the accident of a higher vacuum ‘in the latter than 
in the condenser, one of the inlet tubes C is made too 
short todip' below the surface of the water. ‘The area 
provided for the flow of the steam ‘is ter through 
the outlet pipes H H than through the inlet pipes'C C, 
so that the velocity of the steam flowing down into the 
chamber E is much greater than that of the steam 
which passes up the tubes H into C. The risk of carry- 
ing es into the condenser is in this way further 
uc 





INDUSTRIAL NOTES. 
Tue proceedings and resolutions of the Trades Union 
Congress are dealt with elsewhere ; but there are some 
points of interest’ in connection with the gathering 
which stand apart, as it were, from the more sober 
labours within the Congress Hall, which may be here 
alluded to. In the first place the great demonstration 
on the Sunday preceding the Congress was marred’ by 
a downpour of rain, which had the effect of dampin 
the show on the Embankment, the ion throug 
the streets, and the parade in Hyde Park. ‘Still there 
was pluck enough in the attempt, ‘and even in-point of 
num the demonstration was not contemptible,:con- 
sidering the ‘weather.. On’ Moriday the delegates 
adjourned early,’ as is usual, and went with the 
Southwold Belle for a sail round the Nore. The 
weather was not propitious; but the latter part of the 
day was better, and some 800 persons, male and 
female, managed to enjoy the trip. On Tuesday the 
County Council reception at the Royal Botanic 
Gardens was also adversely affected by the rain. The 
banquet on Wednesday at the Holborn Restaurant was 
an undoubted success. Old feuds ‘were forgotten ; 
the new and ‘the old unionists fraternised, and the 
desire on all sides was that the hatchet should 
be buried. The dinner was given by the London 
Trades Council, and the Council did its level best to 
make it a great success. 
On- Thursday the National Democratic League en- 
tertained such delegates as were able to- attend at-a 








smoking concert at the Holborn Restaurant, and -was: 
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rewarded by a large assembly, including the chief 
survivors of the first London. Congress, in 1871. Each 
of them in turn had to respond to the reiterated cries 
for a short speech. One of the audience, for many 
years now a large employer of labour, and twice the 
mayor of his native town, said, ‘‘ This is the grandest 
re-union I have ever been at.” On Friday there was a 
rand concert and ball at the Holborn Town Hall, a 
rge concourse being present. On Saturday there 
was a pleasant garden party at Hendall’s Hall, 
Elstree, the weather being in all respects fayourable. 
In addition to these official functions there were 
special gatherings of the Labour Representation Asso- 
ciation, of the p Ae ln Labour Party, and some 
special but more limited assemblies in connection 
with some of the larger trade unions, whose delegates 
were welcomed by the London branches. There was 
no municipal recognition, as in most of the provinces, 
and the doors of the Mansion House and the Guildhall 
were closed as regards any official welcome. By work- 
ing strenuously between meals and functions, the 
delegates were able to gec through their programme. 
There was a wholesome dread of long speeches, even 
of short ones where there was agreement.. There were 
no scenes. The gallery was crowded with visitors, 
who evinced great interest in the proceedings. Indeed, 
the crowd was so great that there were melting 
moments from sheer heat. Those of the ‘‘ old guard’ 
who visited the hall were warmly welcomed by all 
who knew them or could be introduced, but the chief 
of these refrained from any public welcome by refus- 
ing to goon to the platform, so as not to interfere 
with the business of the day. 


The Ironworkers’ Journal for September reports 
the proceedings at the last half-yearly meeting of the 
North of England Conciliation and Arbitration Board 
for the manufactured iron and steel trades. One firm 
had ceased to be represented, as the work in one 
department was closed. There had been five or six 
disputes, all of which were dealt with by the Board. 
There had been but one reduction in wages—on Feb- 
ruary 28, of 24 per-cent.. At the April and June 
ascertainments there were no changes. Nevertheless 
the average price of material was less by 2s. per ton 
during the latter four months. The report complains 
of a lessened, demand for material, as disappointing 
alike to. employers and workmen, and also of severe 
competition. Mr. Cox, the workmen’s representative, 
was not so depressed in his views, as to the future of the 
iron and steel trades, as the chairman. He urged that 
the men and the employers should co-operate to reduce 
the cost of production, by economies and less waste, 
and by throwing into their work their best energies 
and skill. An employer stated that his firm had 120 
furnaces, and had cut down an estimate to cost price 
in order to get a contract ; but it went to Belgium. 
He urged a lower basis of wages asa remedy. Mr. 
Cox replied that the present. wages of puddlers was 
such that the men were leaving the trade. He deplored 
it, but in ten years’ time they would lose the manu- 
factured iron trade by the extinction of puddlers. 
Another employer urged that it was not wages so 
much as lack of sustained energy on the part of the 
men. Railway rates and royalty rents were the cause 
of loss of profit, not wages. At the meeting of the 
Midland Wages Board it was agreed to make up the 
difference between the North of England rates, if the 
next ascertainment of average prices does not do so of 
itself. Thus the dispute as to differences in lieu of 
extras is for the present adjusted. The loss of one 
firm had not been repaired by the selection. of another. 





The report of the National Union of Boot and Shoe 
Operatives complains of great slackness of trade. It 
is the slack season se , but seldom so bad as at 
present. The worst oi it is that there are no indications 
of a revival. Fortunately, disputes have been few, and 
none of them of a serious character. It is a matter for 
congratulation that, as a general rule, the officers of the 
union and the employers concerned are able to adjust 
the differences that arise. In this trade disputes are 
frequent by reason of the very numerous variations 
in style, quality, fashion, and methods of working. 
Changes are frequent, and these have to be adjusted 
to the list rates. Then there are questions of work- 
rooms, factory regulations, and proportion of boys and 

irls to be employed to acults. The latter question 

as just led to the closing of a Hucknall factory. 
There was a dispute at Newcastle as to the pro- 
portion of time and piece-workers, with the result 
that it was agreed to put all on time wages, at a mini- 
mum of 30s, per week, those earning more to have it. 
A dispute arose at Chesterfield over the price to be 
paid for a football boot. The officials of the union had 
an interview with the firm, and matters were agreeably 


arranged, at which all were pleased, as hitherto a 1} 
| Steel Institute meetings at the Diisseldorf Exhibi- 


parties had worked together amicably. Another dis- 
pute arose at Bristol about the pace, the manager 
asserting that the workers did not do enough. This 
matter was referred to the council, by whom action 
was taken. The final result is not yet announced. 


The report of the Cotton Spinners’ Association indi- 
cates an improvement in the cotton trades. The total 
number of members on the out-of-work list is still a 
large one, and the secretary states that he sees no sign 
of improvement. But the figures show that only 6.43 
per cent. were on the funds during the past month, 
whereas in the previous month there were 16.5 per 
cent. on the list, and 6.35 a year ago. Those figures 
refer to full financial members. But there were also 
212 full-timers and eight half-timers on the list of piecers 
out of work and on the funds. The total membership 
is now 13,759—an increase of 111 in the past twelve 
months. The total number of dispute cases dealt with 
in the month was 15, as compared with 24 in the 
month previous, and 12 in the corresponding month 
of last year. All the disputes last month were amic- 
ably settled. The total number of accident cases re- 
ported was only six, as compared with 26 in the pre- 
vious month, and 23° in the same month a year ago. 
There were eight compensation cases sent to the em- 
ployers, as against 14 in the month previous, and 10 in 
the corresponding month of last year. The total 
number of such cases since the Act came into force 
was 643, most of which have been dealt with without 
litigation. The financial gain to the Association in the 
month was 1049/.. 15s. 5d.; but of this 500/. was 
interest on investments. Altogether the position is 
more favourable, but the cotton trades are still ex- 
periencing a depression in trade. 





The Monthly Circular of the Durham Miners’ Asso- 
ciation gives a tolerably full report of the recent 
quarterly meeting of the Conciliation Board. The 
two chief subjects on the agenda had reference to 
the cokemen—their holidays, work at special ovens, 
fire-coal for all householders, and the deductions in 
the ascertainment of the net selling price of coal. 
Those matters were again remitted to the committees 
for consideration. The other subjects dealt with were 
the wages question, and the complaint of the em- 
ployers as to taking Bank Holidays without the sanc- 
tion of the Employers’ Association. The reduction in 
wages claimed by the employers was 3} per cent. ; 
the amount agreed to was 24 per cent. It appears 
that the claim of a reduction was partially based on 
the operation of the Coal Tax. The men’s represen- 
tatives declared against this. But the amount was 
only about jd. per ton, or 1} per cent. This part of 
the claim was abandoned, so that 2} per cent. only 
was finally agreed upon. The coalowners complained 
of the men taking the August and December Bank 
Holidays without any arrangement with the Coal- 
owners’ Association. The matter was considered for 
some time, when it was resolved that the question 
be dealt with by the Conciliation Board at ‘the 
November meeting. If not satisfactorily disposed of 
then, the umpire is to be called in to decide. 





The monthly report of the Associated Blacksmiths 
takes rather a gloomy view of the prospects of trade. 
‘It is quite evident that the shipbuilding industry 
is on the ebb,” it says. On the other hand, freights 
are said to be more favourable, and this may tend to 
stimulate the issuing of new orders. During the 
past month the new orders booked have only amounted 
to about 34 per cent. of the work launched, so that 
there is a great margin to the bad. The members are 
urged to ‘ be careful of their employment and means, 
to husband their resources, and prepare for all emer- 
gencies.” Such advice is always good, and some of 
the unions repeat it month after month. in their re- 
ports; but the thriftless disregard it until too late— 
when suspensions take place, and the less industrious, 
who absent themselves frequently from work, are the 
first to be discharged. One curious table is given of 
the exclusions from the union by reason of arrears ; in 
a large proportion of cases the men excluded have 
been the Tar st recipients of benefits, when sick or out 
of work. ar of these thriftless men drift into non- 
unionists after obtaining all they can from the union ; 
perhaps that is one reason why union men are so bitter 
with those who go into work during a strike. Resent- 
ment takes the place of prudence, and strife is the result. 
At Dumbarton there was a dispute over a holiday : 
the firm dimissed three of the oldest apprentices as a 
punishment ; all the men thereupon struck until those 
victimised were reinstated, which was done. The men 
claimed dispute pay ; it was granted; but they were 
told that the sudden stoppage was not justifiable, 
though excusable, as conciliation ought first to have 
been attempted. An alleged lockout at Dundee was 
found to be only a stoppage by reason of a breakdown 
in one department of the works. 





The position of the iron trades in the Wolverhamp- 
ton district is described as very unsatisfactory. To 
some extent, perhaps, this may be due to the hnalidege, 
many of the ironmasters being away at the Iron and 


tion. The anticipated development of South African 
trade has been, so far, disappointing, but there 
are still large expectations from that quarter of 





the globe. t' bars continue firm at the quoted 





rates, but common iron is suffering from keen 
competition by Germany and Belgium, though the 
material offered is said to be greatly inferior to 
the local make. Both galvanised and common sheets; 
have been in limited inquiry, but tube-strip is more 
in demand. There is keen competition in steel 
also. In the engineering and allied trades there is 
little change, but most of the larger, and especially 
the constructive branches, are still fairly busy. There 
are variations in the hardware industries, but no 
serious depression is complained of in any branch of 
importance. The situation, if not quite so hopeful as 
could be desired, is not such as to cause any great 
anxiety as yet among the workers. 

The Birmingham iron market was thinly attended, 
and business was slow. The chief topic of conversa- 
tion of late has been the action of the railway com- 
panies as to the owner’s risk question, about which 
there is some irritation. There was a slightly better 
tone in the market, but it was uncertain. The steel 
trade is active, but competition keeps down prices. The 
engineering and allied trades remain about the same, 
as do also the other iron, steel, and metal-using indus- 
tries. » Not till the holiday season is well over can any- 
thing be predicted as-to the near future of’ these in- 
dustries. 5 ; 

The position of the engineering trades throughout 
Lancashire remains almost unchanged. With electrical 
engineers, and the allied sections connected therewith, 
activity is well. maintained, and in. some special 
branches of the machine-tool trade business has im- 
‘akgond but in other departments the reports are 
ess satisfactory. New work, it is reported, comes 
forward slowly, in small quantities, and subject to 
Keen competition in order to obtain the contract. It 
is said that some firms are so badly off for work that, 
rather than allow the -works to idle, they will 
accept very low prices. . Boilermakers continue fairly 
busy, but some other branches are slack. There seems 
to a hopeful feeling, however, that the present 
quietude is the result of suspense rather than the 
beginning of a period of depression, and there is some 
justification for this, There has been a lack of anima- 
tion in the iron market, and thin attendance, but the 
holiday season to a great extent accounts for this. 
The steel trade has been, and continues, fairly brisk, 
especially in structural material ; but prices, though 
firm, have not advanced. 





It is reported that another effort: has been made to 
effect a settlement of the Bethesda quarry dispute by 
conciliation or arbitration, the Prime Minister or Lord 
Rosebery being suggested asthe mediators. But Lord 
Penrhyn declines to accept any ‘‘ outside interference” 
in the dispute. - The Conciliation Act gives the power 
of interference if the Board of Trade. feel called upon 
by circumstances to intervene ; but they abstain. 

The strike of masons at Burton-on-Trent practically 
came to an end last week, after five months’ duration. 
The men struck for 84d. instead of 8d. per hour ; the 
employers refused. It is now agreed to accept an 
arbitrator's award under the Conciliation Act, the 
umpire being appointed by the Board of Trade. 

As voluntary conciliation or arbitration has failed to 
bring about a settlement of the miners’ dispute in 
America, Senator Quay has induced the Republican 
State Committee to demand a special ‘session of the 
State Legislature for the purpose of passing a Bill to 
compel both parties to submit to compulsory arbitra- 
tion. 

It is reported that the Florence strike has ended. 
The metal workers. have resumed work with the ex- 
ception of some 200 old Pignone men who have been 
dismissed because of their part in the strike. But.the 
railway and some. other works remained closed as 4 
precautionary and disciplinary measure. Failure and 
punishment go together. . 





It is said that a- system of -piecework has been de- 
cided upon by the Johannesburg Chamber of Minés 
as a means of attracting native labour to the mines. It 
is thought that this policy will at least help to solve 
the labour problem. 





The pit-lads’ revolt in Yorkshire has ended at the 
collieries of Messrs. Henry Briggs and Son, near Nor- 
manton. An advance in wages has been conceded to 
the lads. Pres 

Another general strike has been proclaimed in Spain; 
this time at Denia. Ships left the port because It 
was impossible to discharge them. In these disputes 
politics have much to do; they are not wholly indus- 
trial. 

The strike of miners at Pendlebury ended last week, 
the men resuming work on the old terms, pending ,® 
settlement. The strike has lasted eighteen weeks, an 
has cost the Federation over 30001. 

A strike of 1000 miners is threatened at the Morton 
Colliery, Durham, because of the dismissal of a fire- 
man. But before the men cease work other sections 
are to be consulted, so that it is possible a strike may 
be averted, 
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THE OVERHEATING OF MILD STEEL.* 


By E. Hern, Professor of Metallurgy at the Laboratory 
of the Royal Technical Testing Institution at Charlot- 
tenburg. ; 

Tue question of the overheating .of mild steel has 

already on various occasions formed the subject of. dis- 

cussion before the Iron and Steel. Institute. Mr. J. E. 

Stead in particular has dealt fully with the question, and 

his experiments and views have been published in the two 

papers, on ‘* The Crystalline Structure of Iron and Steel,” 
and on “ Brittleness Produ in Soft Iron by Anneal- 
ing.” In spite, however, of the greatly advanced know- 
ledge of the properties of iron,. and notwithstanding the 
long years of experience in the treatment of iron, the fact 
that a mild steel material is occasionally met with which 
exhibits a remarkable de; of brittleness, the cause of 
which is undiscoverable by the aid either of chemical 

analysis or of the tensile tests, necessarily arouses a 

certain disquietude, and points to the expediency of 

devising, without delay, some remedy for this apparent 
defect in our present knowledge. The experiments of 


is, a taking up of oxygen by the metal, implying that a 
chemical change has taken place. The author accord- 
ingly defines ‘‘ burning” as a chemical change in metals, 
especially with respect to the taking up of oxygen by 
them; this change, of course, affecting their eieetes) 
properties. “ Overheating,” on the other.hand, he con- 
siders to mean an increase in the brittleness of- metals 
brought about. by heating under special conditions, but 
involving no change in the chemical composition ; that is 
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-The-following paper deals only with the overheatin 
of mild steel—that is, with a change of purely physi 
character unaccompanied by a chemical change. That 
the changes produced. in. the: properties of such steel 
by overheating can have ‘a .most disastrous, effect..in 
go does, not require to be specially em ised. 

{r. Stead.in his paper above alluded. .to, has furnished 
various examples.of this, and the author himself.has 
had in his hands a piece of rolled wire rod of. about 
Zin. in diameter which broke in two merely from fall- 
ing on the floor, yet the usual methods of examination 
of chemical analysis and the tensile tests failed to throw 
any light upon the cause. The: incentive to undertake 
the experiments about to‘be described was -afforded by a 
boiler-plate, which was so , brittle that it .was ible to 
break off. fragments here and there with a hand hammer, 
yet the analysis given below and the tensile tests. indi- 
cated nothing out of the common. The surest way 
towards solving the question seemed.to the author to be 
that of endeavouring to reproduce the conditions at will. . 
The possibility existed that in making the various pre- 
liminary experiments which had to’be undertaken for the 
purpose of clearing up the matter, the conditions influenc- 
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Mr. Stead constitute a great advance in this direction ; 
but all his efforts to produce with certainty, and at will, 
this brittleness in mild steel by heat treatment. proved 
unsuccessful in consequence, as will be shown later on, 
of an unfortunate series of unforeseen occurrences such 
as are apt at times to prove obstacles in the path of every 
investigator, and to lead him astray when almost within 
reach of ‘his ‘goal. The author may therefore, perhaps, 
be permitted, while fully recognising the value of Mr. 
Stead’s work, to give an account of his own experiences 
regarding the brittleness produced in mild steel by over- 
eating, which, though in some respects agreeing with, 
yet in others will found to differ from, that of 
fr. Stead. 
It should be mentioned, to begin with, that the whole 
of the author’s experiments refer only to mild steel, 
such as is employed in the manufacture of boiler plates, 
structural material, wire, &c. Any other deductions 
cannot therefore with certainty be drawn from these as 
to the behaviour of irons containing much above 0.1 per 
= of carbon. There is, moreover, a distinction to be 
rawn between overheating and burning. The term “to 
™m" conveys the idea of a process of combustion—that 








* Paper read before the Iron and Steel Institute. 





’ for 1900, page 
the title of “‘Copper and Oxygen,” by i. Heyn; and 








to say, it is a purely physical process. The difference | 


tween overheating and burning is most noticeable in 
the case of copper. By exposing copper for a length of 
time to a high temperature which does not ex 
20 deg., T being the point of solidification of pure copper, 
the bending capacity of the copper is tly reduced ; it 
becomes, in fact, overheated. part from the formation 
of a film of copper oxide on the surf however, no 
chemical change is discernible. If, on the other hand, 
the temperature T — 20 deg. is reached and maintained 
for a time, the copper takes up oxygen from the air form- 
ing oxide of copper, and thus undergoes a chemical 
change. It is then burnt. The formation of copper 
oxide is not confined to the surface, but takes Enos 
equally throughout the whole mass. The resulting 
material is not copper, but an alloy of eee and oxide 
of copper, as is shown in the photograph (No. 1, page 358), 
at a magnification of 365. The small globules dotted 
over the surface, which appear grey in the photograp 
are the oxide of copper.* 





é * Further information on this subject will be found in 
the communications to the Royal Technical Testing 
Institution, Charlottenburg, 315, under 






ing the phenomena would not be so exactly imitated as at 
once to produce such an extreme degree of brittleness as 
in the case above-mentioned. The chief efforts . would 
therefore, in the first place, have to be directed’ to ‘dis- 
cover some means of recognising with certainty degrees of 
brittleness, even if less extreme. The conditions which 
would produce the lower. degree of brittleness would then 
serve for the further progress of. the investigation, The 
first question, then, was to determine a method of pro- 
cedure — —_ —_ yr a means _ . i — 
matically the of brittleness: - For this purpose’ the 
following outhaue Wee ractised in turn : 
_(a) The tensile tests for determining the limit of elas- 
ticity, the yield point, the percentage of elongation at 
| the yield point, and the reduction of area, 

(b) The bending test with a plain bar under a dead 
weight. 
F The same with a notched bar under a dead weight. 





d) The impact bending test with a plain bar. 

e) The impact bending test with a notched bar. 

In comparing the results of these operations there was 
a source of error to be obviated which might have led to 
confusion. The boiler-plate consisted, as is almost always 
found to occur with mild steel, of two.zones, which in 
the case under consideration were 8 y divided from 
each other, Fig. 1 shows their configuration. he 
two outer or surface zones were 5 to 6 millimetres 
thick, and as regards their microstructure resembled 
one another. On the other hand, the inner or core zone, 
of a thickness of about 11 millimétres, differed consider- 
ably from the former. Hence arose the necessity:of taking 
the test-pieces for each of the tests enumerated above from 
the surface zones and the core zones separately. This, 


h, | again, introduced another. condition—that all the test- 





also in a paper by the same author, “ Short Communi- 
cations from the Metallurgical-Metallographical, Labora- 
to! by the Royal Technical Testing Institution, Charlot- 
tei 





r 
5) ,” presented at the Budapest Congress of the 
Interastional Association for Testing Materials. 
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pieces must be less than 5 millimetres in thickness. The 
tests a to c, and the values obtained by them, are co-ordi- 
nated in Table I. below. It will be observed, on studying 
these tabulated results, that these tests afford no indica- 
tion of the degree of brittleness, since the values obtained 
are in eee sufficiently satisfactory to insure the — 
ance of the material, notwithstanding the unmistakeable 
extreme brittleness. The results of test ¢ are somewhat 
more useful; but, nevertheless, the figures obtained are 
not ofa nature to serve ad a guide in judging the brittle- 
ness of the plate. : 
The test d, the impact test on the plain bar, is certainly 
useful, provided that the bars selected are of sufficient 
thickness. The behaviour of the boiler-plate, which frac- 
tured at the most brittle parts, is a proof of this. But 
the case is otherwise if the thickness of the bar does not 
exceed, say, 4 millimetres. Such bars, even if taken from 











specimens iseasily accounted for. In subjecting the bars 
toan equal force of blow, the tensile strains set up in the 
surface layers of the material are greater in the case of a 
thick bar than in that of a thin one, since these are further 
away from a neutral layer. The brittle material is 
accordi ngly sensitive to these greater strains when sud- 
denly produced, but the same material is able to withstand 
the smaller strains, though equally sudden, without losing 
its cohesion. Possibly in this fact lies the explanation of 
the circumstance that Mr. Stead was more unsuccessful 
in determining the brittleness produced by heat treat- 
ment in plates below a certain thickness than in those 
of a greater thickness. On account of the formation of 
the zones within the boiler-plate under examination, it 
was necessary to make the test-pieces less than 5 milli- 
metres in thickness, and in these cases the test d did 
not reveal the brittle quality of the material. 
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ey sitet cas zm <2 ee —; esas 
| | b.—Bending Test with | c.—Bending Test with 
Zone tid } a.—Tensile Test. Plain Bar under Dead | — — 
Zone frdim Load. 
State of | which Test: | 
Material. Pieces were | l i 1 oI 
taken, | Elongation | Ratio of | 
| Timitof | Yield ares roo’, | Angleof | Bending Angle of | Bending 
yer wud sce | Ot Point of | Elastic Limit Ted ity 
| Basticity. Limit. | Rupture. ito Yield Limit. Bend. Quantity. Bend. | Quantity. 
| kg. per | kg. per | percent. | percent. | deg. 50a* deg. | 50a* 
| 8q. mm, | sq. mm. | a ee a 
As delivered to| (Surfacezone) 231 | 33.5 21 | 69 180 | 100 90 23 
the laboratory! | Core zone 19.5 | 326 Se eee | 180 100 144 38 
Annealed at 750) iGoeene zone 139 | 2.3 29.9 | 48 | 180 100 180 56 
deg. Cent. ..| | Core zone | 17.1 31.7 27.1 54 | 180 100 174 61 





*@ = thickness of bending specimen ; r = radius of bend. 


the most brittle portion of the plate, can be bent into the 
form of a knot with a hand hammer without showing a 
sign of crac - In this case, therefore, the test does | 
not afford the slightest indication of brittleness. If one 
were to judge of the quality of the material by these 
results, one would be certainly misled. The reason for 





this difference in the behaviour of thin or thick bending | 


A long series of fruitless tests was carried out in the 
endeavour to determine the brittleness known to exist in 
the thin bars, and finally the impact tests with notched 
bars were found to answer the purpose fully. It ought, 





however, to be mentioned that bars of the best ahd 
— steel after being notched can be made to break 
suddenly under a blow, if the thickness of the bar, the 


depth of the notch, and the force of blow are suitably pro- 
rtioned. The values furnished by this test give, there. 
ore, no absolute, but only relative indications. In the 
case under consideration, after.many trials, the relation 
between the thickness of 4 millimetres, the work done on 
the material by the blow of an ordinary hand hammer, 
the mechanical moment of the blow, and the depth of 
notch was fixed insucha manner that the bars from the most 
brittle portions of the plate—that is to say, the material 
in wie beaiiinees was known to exist—were fractured 
at once under the first blow of the hammer, while other 
less brittle bars were bent + bo equal force to an angle of 
90 deg., and after straightening withstood bending a 
second time with the hammer. In Fig. 2, page 357, are 
given the measurements of the test bars and the notch. 
It will be observed that the notch was Y shaped, and 
had a depth of 0.5 millimetres. It was cut on a planing 
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machine, on one side of the bar only, with a tool of special 
form. The manner in which the impact bending test was 
made is rendered clear in Figs. 3 and 4. The bar (see 
Fig. 3) was gripped in a vice, and a short heavy blow 
with the hammer was then struck at the point indicated by 
the arrow on the notched side. 

If the bar was not broken, the blows were repeated 
until it assumed the position shown by the dotted line— 


| that is, bent toan angle of 90 deg. It was then released 


and straightened by squeezing between the jaws of the 
vice as shown in Fig. 4. If upto this point fracture had 
not occurred, it was fixed in the vice again as before, and 
the operation was repeated. The hammer blows were 
thus always struck on the notched side of the bar. Each 
time that the bar was bent with the hammer through an 
angle of 90 deg. and ‘te-straightened was counted as one 
bending operation. “The number of bendings till fracture 
occurred, or until a light pressure with the fingers sufficed 
to separate the portions of the bar, was termed the bend- 
ing number (B »).* 

The boiler-plate before alluded to. gave for the most 
brittle portions of its area, Bn = 0 to 4; that is, the bar 
either collapsed completely at the first blow of the hammer, 
or the upper portion flew off altogether. The test, there- 
fore, gave results which were in entire agreement with the 
original fact that led to the discovery of brittleness—-viz., 
that pieces could be broken off with the hammer. The 
average bending numbers which were determined in 
different parts of the plate and in different zones, 
before pi ge el annealing, are arranged in Table II., 

e 359. : 
he above numbers show that the brittleness of a 
plate in the state as delivered to the laboratory can be 


* The reciprocal of the bending number 1 may be 


taken as the measure of the degree of brittleness of the 
material. 
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removed by a suitable annealing operation. Moreover, 
they. prove clearly how completely the precaution was 
justified of taking separate specimens from each zone 
for the purpose of gong 2 since considerable dif- 
ferences are to be noted in the behaviour of the zones, 
especially after annealing, and in those specimens from 
the less brittle parts. Added to this circumstance is the 
fact that within the same zone the brittleness varies in 


Tasce II. 

















Average Bending Number (Bz ). 
Zone = 
State of which Test- 
Material. Pieces were | At the most Brittle | At theLess 
taken. Portions of the | Brittle Por- 
Plate. | tions of the 
| late. 
As delivered val Surface zone 0to}* 2t 
the laboratory f |Core zone .. 0to}* = 2t 
i f — bending to 90 
leg.. no crack oc- 
Heated for a Surface zone- | curred (not further 4t 
short time at tested) | 
1000 deg. to After bending to 90 
1117 deg. deg. slight cracking t 


Core zone | occurred (not fur- 
| ther tested) 
| : | 








* Very coarse-grained fracture. t Dull fracture, 
different parts of the plate. It did not, therefore, seem 
expedient to carry out experiments with the material of 
the plate for the purpose of producing brittleness arti- 
ficially by means of heat treatment, especially as it was 
not possible to judge whether the results would not be 
influenced by the rh ya state of the plate. A more 
correct procedure would evidently be to begin experiments 
upon material as nearly homogeneous as possible, whose 
initial brittleness was as low as ible, and the history 
of which was known. In the light of the experience thus 

ained, the trials could afterwards be extended to the 
Frittle boiler-plate. 

In accordance with this reasoning, a rolled bar of 26 by 
26 millimetres of basic open-hearth steel was selected for 
the experiments,. the material -being..very _homogeneous. 
Only in a limited area in the centre of the section were 
observable slight traces of a core zone. For the sake of 
convenience in the following pages:the term S 660 is used 
to denote the material of this bar. .For the tests about to 
be described ‘no test specimens were. taken from the core 
zone, but only from the thick ‘surface zone, and these, 
representing the condition of finished steel, after repeated 
trials gave 34.as the bending nuntber. The chemical 
composition of the bar 8 660 is given below, and for pur- 
—< comparison the analysis of the boiler-plate is also 
added. 














| Mild Steel. Boiler Plate. 
Eo he | Material S 660. 
a <2 ne als aaa 
Core Zones. | surface Zone. | Core Zone. 
- | . Per cent. Per cent, Per cent: 
Carbon hee ae ; | . 0.04 
Silicon cet 0.06 trace trace 
Manganese .. | 0.10 0.27 0.28 
Phosphorus .. | 0.01 0.016 0.028 
Sulphur Y 0.02 0.02 0.05 
Copper bi am | 0.015 0.08 0.09 





From the analyses of the plate and the fact that the 
brittleness: can be removed by suitable annealing, it 
is clear that the cause of the brittleness: observable in the 
finished plate is not due to chemical composition, but can 
-~ be attributed to physical treatment. 

xperiments were undertaken in great variety for the 
urpose of reducing by heat treatment the bending num- 

t; in other words, of increasing the brittleness of the 
material 8 660. In particular, test-pieces were annealed 
for long periods at a temperature between 700 and 850 
deg. Cent., which, according to Mr. Stead, is the most 
likely temperature for. producing brittleness. The ex- 
periments in this direction were, however, entirely with- 
out effect. In the next place, as the author’s former 
Investigations have shown, that by the very slow cooling 
of mild steel from a temperature above 900 deg., the ferrite 
crystal grains forming the structure of the iron can be 
enlarged, and since, according to Mr. Stead, brittle mild 
steel exhibits particularly large ferrite grains, it was 
endeavoured to induce brittleness in the test material by 
very slow cooling from 1000 deg. to 1100 deg. Here, too, 
the result was negative. Finally, by means of a syste- 
Matic investigation of the relationship existing between 
the duration of the annealing process, the temperature, 
and the bending number (Bn), the simple solution of the 
os was found.. The experiments for the one part 
ead to the well-known result that heating to too high a 
temperature—that is; overheating—renders mild _ steel 
brittle. But, on the other hand, they bring to light the 
hitherto unknown result, that’ under certain conditions 
the degree of brittleness can be rai by heating only to 
comparatively low temperatures, and that it is possible 
within certain extreme limits to impart any desired 
degree of brittleness to mild steel by annealing in a suit- 
able manner. The results show clearly that a great dis- 
tinction exists between one process of annealing and 
another, and the diagrams ated a basis for the correct 
Management of the operation in cases where the least 
degree of brittleness in the material is conditional. The 
tests were carried out in the following manner. Specimens 
of the material S 660 of different dimensions, consisting 
partly of pieces cut off the bar and partly of pieces of 





smaller section, were annealed for varying periods and at’ 


different temperatures. The operations were carried 
out partly in a tube of refractory material, around the 
exterior of which was wound a spiral coil of nickel, this 
latter being heated by an electric current ; a gas furnace 
with fo draught was used for heating some of the 
specimens, these being enclosed in a crucible, and covered 
well with a highly refractory claystone powder. The 
annealing was also partly conducted in a porcelain furnace, 
the specimens in this case being placed in closed crucibles, 
and similarly coyered with claystone powder. The tem- 
peratures during heating up,:.annealing, and cooling 
were carefully measured by means of a Le Chatelier pyro- 
meter, of the type constructed by Messrs. Siemens and 
Halske. . For every experiment a diagram was plotted, on 
which the time and the respective temperatures were 
registered. These diagrams were reproduced in Figs. 6 
to 9, It would be advisable in future scientific, works on 
the treatment of metals to publish similar diagrams, 
since by this means a clear representation of the anneal- 
ing process is obtained. Such expressions as “ rapidly 
heated,” “‘slowly heated,” &c., are an imperfect indica- 
tion of the operation with to the sensitiveness of 
the material to changes seemingly insignificant in charac- 
ter. After annealing, the bending number corresponding 
to the particular treatment was determined by means of the 
impact bending test on notched bars of 4 by 6 millimetres 
in cross-section and 60 millimetres long (compare Fig. 2). 


_| The results obtained are co-ordinated in Fig. 5 in axono- 


metrical representation. On the one horizontal axis is 
marked the time, ¢, in hours of the annealing period ; 
upon the other the temperature of annealing, T, is 
marked. The vertical co-ordinate indicates the bending 
number Bn. The different values of Ba which have re- 
ference to the period of annealing and the temperature 
form an ‘area which may be resem 

area. In Fig. 5 this area is bounded, in the first place, by 
the heavy lines which denote the change of the bending 
number at equal temperatures and with varying periods 
of annealing (lines of equal temperature) ; and, secondly, 
by the heavy dotted lines which represent the change in 
the bending number for equal periods of annealing and 
with varying temperatures (lines of equal periods of 
annealing). The points enclosed in small circles, and 
marked a to J on the area, were determined by ex- 
periment. The remaining points of the area have been 
partly interpolated and partly have had their position 
assigned as the result of reasoning. Thus it is self- 
evident that if the annealing period equals 0, and the 
temperature is 1100 deg., the bending number must 
remain unchanged, since this is vs to no anneal- 
ing at all of the material. By following this line of 
reasoning, the whole of the points situated in the area 
t = 0 can be at once determined. 

Before considering further the form of the bending 
number area, it should be observed that the points a to / 
agg se the result of different series of experiments. 
The division of the annealing period ¢ into the time 


‘spent in heating the specimens from 680 deg. to T, the 


time during ‘which the temperature T was maintained, 
and the time necessary for cooling from T to 680 deg., 
may be seen on examining the diagrams 6 to 9, where 
the same letters corresponding to the same series of 
experiments are again employed. In the case of the 
experiments a to g it was possible, on account of the 
nicety with which the temperature of the electric furnace 
could be regulated, to maintain within certain limits an 
equal rate of heating (the ratio between increase of tem- 
rature and increase of time) and the rate of coolin 
ratio between decrease of temperature and increase o! 
time), since this is desirable for the purpose of enabling 
a comparison of the values of the bending number to 
be made. But in the case of the experiments h to / 
this was not possible, on account of the type of furnace 
used for annealing. The annealing period ¢ was calculated 
from the moment at which the specimen reached 680 deg. 
until the moment when, after annealing, the temperature 
had, during cooling, again fallen to 680 deg. The choice 
of this initial and final temperature (680 deg.) was at first 
an arbitrary one, the reason of its adoption being, that 
below 700 deg. the cha: in mild steel do not occur ; 
therefore there was no likelihood that the time of heating 
up to or cooling below 680 deg. would have any particular 
influence upon the resulting value Bz. The diagram 
No. 5 con the correctness of this assumption. In 
diagrams Figs. 6 to 9 the time in hours is measured on 
the abscisse, and the corresponding temperature is 
measured on the ordinates. The values found from these 
diagrams for the annealing period ¢ were then used in 
—- diagram Fig. 5. In Fig. 7, the series h and ¢, 
it should be noted that the test specimens h were placed 
from the very inning in the porcelain furnace, and 
together with this latter were gradually heated to about 
1200 deg. At the time corresponding to the point B, the 
specimen which had been enclosed in a crucible with 
claystone powder was taken out from the furnace and 
cooled quickly in the air. On the other hand, the second 
group ¢ of test specimens, after enclosing in the crucible, 
were placed in the highly-heated furnace at the moment 
of time corresponding to point B. The heating was 
therefore very rapid, the furnace being maintained for 
half an hour at the high temperature of 1200 deg. 
It was then allowed to cool slowly in the furnace. 
The test specimens 7 were heated in a crucible, being 
packed in with claystone in the forced-draught fur- 
nace to @ oe of 1450 deg. Two of the 
bars were cooled rapidly in the air, while two others 
were cooled slowly in the furnace. In both cases 
the bending number was equal, being 0 to 4 ; two more of 
the bars were quenched in water from 1450 deg,, with the 
result.that Bn = 14. This result is not noted on —— 
Fig. 5, but will ‘be utilised later on. To form an idea of 
the trustworthiness of the impact bending tests on 
notched bars, thé individual valués obtained’ for Bu are 
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Norse.—3-+denotes that fracture ensued shoxtly after the third 
bending operation, 

8- denotes that fracture ensued shortly before the third 
bending operation. 


arranged below in tabular form, from which it willbe seen 
that in spite of the somewhat primitive mode of operatin 
them, the repeated tests give bending numbers ini whic 
there is little or no variation. It may be assumed, there- 
fore, that these are sufficiently exact for the;-present 
purpose. : : 
Referring now to diagrath Fig. 5, what does this. show ? 
Up to 1000 deg. the heavy lines of equal temperature run 
rallel to the plane of the axes of time and temperature. 
he annealing period at this temperature can therefore 
extend over nine hours without'sensibly diminishing the 
bending number ; in other -words, without causing an in- 
crease in the degree of brittleness. The line representing 


1100 deg, on the other hand, already declines downwards 
when the annealin; iod has exceeded six hours. If 
the period is extended to nine hours, the bending number 
falls from to 3. It declines still more rapidly at 


1150 deg., falling to 3 at the end of six hours. curve 
for 1200 deg, gives a value of 14 for the bending number 
after annealing for 74 hours, and it continues to fall till, 
at the end of 134 hours, it reaches 0 oF, By this means 
a degree of brittleness was produ in the 
such that notched specimens gave way at the first blow 
or broke off short. By this treatment, then, a brittleness 
was produced similar to that po by the boiler 
pate — ———, when in 3 pgrera as es 
still longer annealing peri a tempera’ : 

1200 deg., say for 29 hours, does not increase the brittle. 
ness, at jeast not to an extent that can be determined 
ih measurement employed. From this it appears 
that at the end of 13} hours the maximum state of brittle- 
ness is reached. 8 heating to above 1200 deg» this 
result-is obtained still more rapidly. Thus an annealing 
period of a quarter of an hour at 1450 deg. is-sufficient 
to induce the maximum degree of brittleness—that is, 
to ed the minimum value of 0 to 4 for the bending 
number. 

The latter result can cause no surprise, for this will be 
recognised as an evident case of overheating. But that 


annealing temperatures of 1200 deg. or even 1100 deg. 


should be capable of eros incipient c! cs 
of overheating was hitherto ron, omg and the avoidance 
of prot annealing at temperatures over 1100 deg. 
is gee if importance is attached to the produc- 
tion of a material with the lowest possible degree of 


brittleness. In annealing plates or wire, therefore, these 
conditions must be taken into account, and the neglect 
of this precaution has doubtless led to the instances‘ of 
overheating which are “met with in’ practice, and have 
been unable to-be satisfactorily accounted for. _ It is not, 
of course, to’ be supposed that’ from diagram Fig. 5 the 
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ractical steel-maker will be able at once to inform 

imself of the exact time necessary for the anneal- 
ing operation. The intended effect might not always 
be produced. It must be borne in mind that the 
experiments were carried out with comparatively 
small test specimens which required only a very 
short time to raise them to the desired temperature. In 
the case of large plates this period would naturally be 
considerably longer, and probably the points of the 
bending number area in Fig. 5. would be moved to the 
right. To what extent this would occur can, of course, 
be determined in actual practice ; but in any case Fig. 5 
indicates the method which should be followed. 

It would also be of interest to learn whether annealing 
for longer than nine hours at temperatures below 1000 deg. 
would lower the value of the bending number, Two pieces 
of the square bar S 660, each 70 millimetres long, were 
cut off.. These were designated m and n, and were kept 
for several days in a gas-heated furnace with natural 
draught, enclosed in a crucible and packed in claystone, 
at a temperature varying from 700 deg. to 890 deg. 
Bending specimens were then cut from the two annealed 
bars, and from these the bending number was determined. 
Table IV. gives details of the tests. 


Tasie 1V.—Experiments on the Effect of Long-Continued 
Annealing at Temperatures between 700 deg. and 890 
deg. Cent. 

















Number Bending s 
test Kind of Annealing: | of Test! Number |AVerage 
Number | Rear, | ta Ba. 
m, (Annealed for 22 hours | 
between 700 deg. and | 
850 deg. C. On account 
| of failure of gas supply 98 » 5 | 
| the experiment had to 99 5— 
be interrupted. Subse-| | 100 3 | 4 
| quently annealed for { 101 4+ 
15 x 24 hours between | 102 | 4 
700 deg. and 890 deg. C. 103 | 4 
The specimen was | 
cooled together with 


| the furnace | 
ae 
Annealed for 12 x 24 
hours between 700 deg. 
|} and 800 deg. Cent. < 
Cooling as in the case 
| of m, 117 
| i \ 118 


' ' ' 


dimensions. | 


113 | 4+ 
The bar had 
1144 | not the right; 
115 8 af 
116 | 4+ 





—5— denotes that fracture ensued shortly before the fifth 
aE ee 

4+ denotes that fracture ensued shortly after the fourth 
bending operation. 


This experiment on that even with a greatly pro- 
longed annealing of the mild steel material S 660 from 
12 to 15 x 24 hours, at temperatures between 700 deg. 
and 890 deg., a diminution of the bending number does 
not occur. On the contrary, the steel has a higher 
bending number—namely, 4—as compared to 34 in the 
rolled state. 

This shows that the lowest degree of brittleness—that 
is, the highest bending number—is not attained in mild 
steel by rolling, but that it can be reduced by a further 
small amount by prolonged annealing at the above- 
mentioned temperature. * 

If a a short annealing period at over 
1000 deg. reduces the bending number, and on the other 
hand a very much prolonged annealing at 700 deg. to 890 
deg. does not cause any such diminution, there must 
exist at some point between 1100 deg. and 890 deg. a 
temperature limit T 7, above which the bending number 
decreases as the annealing period is extended, but below 
which even a protracted annealing is without influence. 
The exact value for T J cannot be determined by means 
of the present experiments, but it probably lies between 
900 deg. and 1100 deg. Cent. 

Fig. 5 refers only to the material S 660. Several 
test-pieces were also taken from the brittle boiler plate 
mentioned in the opening portion of the paper, and were 
subjected to the same treatment as the steel S 660, with 
the result that exactly the same law was established for 
the material of the plate as for the latter. 

In his paper on ‘“‘ Brittleness in Mild Steel,” Mr. 
Stead states that by heating to 900 deg. Cent. and cooling 
naturally the brittle test specimens lose their brittleness 
again. The experiments carried out by the author for the 

urpose of removing the brittleness from overheated steel 

y a second annealing have fully confirmed his observa- 
tions in this respect, and since these experiments afford 
a further insight into the effect of other annealing tem- 
peratures an riods on the reduction of the brittleness, 
it might be well to record them here. 

Some test-pieces of the mild steel S 660 were placed 
in asmall crucible and packed with claystone, and were 
then overheated in a porcelain furnace. the cooling 
took place in all essentials in the manner shown in Fig. 8. 
From various portions of the overheated test-pieces four 
bending bars were taken, and in this state were subjected 
to an 7 bending test. “As may be seen on referrin 
to Table V., they gave as bending number 0 to 4—that is, 
they were in a state of precast, Sar sal ther bars 
of the same overheated material were then annealed at 
different temperatures, the influence of this annealing 
upon the. bending number being shown qeaty in 
ae 10. It is also rendered clear in Table V. 

fter short periods of heating, of about half-an-hour, 
a noticeable diminution in the degree of brittleness or an 
increase in the bending number begins to set in at 900 deg. 





_* This is not in aceordanee with Mr. Stead’s observa- 
tens, 


& | worthy occurrence. 
































f TABLE V. 
Bono ‘ ; Number Sit 
Kind of Subsequent of Test Bending Average 
a . Annealing. Bar, | Number Bn. Bn. 
1ece. ¥ . 
. : { 119 0 to H 
123 0,, . 
Not annealed 139 i : Oto} 
: : 140 0 to 
Annealed for half-an- - } 
-hour at 600 deg. 122 
z g Cent. “3 s 193 
a 3 
be Sp Annealed for half-an- - } | 
Bo hour at 700 deg./+° 54 }tol 2 
gs | Cent. oars | } | 
te Annealed for half-an-| { 129 | 
3an-)} 130 
Es hour at 800. deg. < 
Rj 131 | 
E 5 Cent. hs «+! { 439 |- | 
s <i | 
As | 7 148 
@ | |. 147 i 
33 Annealed for _ five 149 | 
ge — at 800 deg. - (\Put aside, not } 
3 — ** ++) | 150/ |having the right 
nee : 
Be dimensions 
sé 
“4 |Annealed for half-an- { a i ‘ | 
S2 hour at 850 deg./) 444 1 +. 4+ 
3 Cent. ok | 145 } J } 
= P 
£3 Annealed for half-an- = : 
- i hour at 900 deg. 135 3 3 
5 Cent. vs! 
z 136 3h 
sa 
Se Annealed for half-an- ad : 
| hour at 1100. deg. 140 3h 3 
g 8 Cent. ie ¥ | 141 3 
Annealed uninterrup-| ( 159 By 
tedly for six days at) | 161 3} to 4 
temperatures be-|) 163 4 3} 
tween 700 deg. and| | 160 4} | 
850 deg. Cent. 164 3 








see Fig. 10). Below this temperature, however—for 
instance, at 800 deg.—an annealing period of five hours is 
not sufficient to raise the bending number appreciably. 
But if the annealing operation is much prolonged, say, to 
six days at a temperature of between 700 deg. and 
850 deg., the brittleness disappears entirely even with this 
low temperature.’ ~~ 

It is noteworthy that by a short annealing of, say, half 
an hour at 1100 deg. Cent., for instance, a temperature at 
which after a fairly long annealing signs of overheating 
already begin to be apparent, the influence of overheating 
can be again removed. But by repeating the operation 
at this temperature for the longer period, the signs of 
overheating reappear once more. This fact is instructive 
in that it shows how sensitive mild steel is to heat treat- 
ment, and how important it is that the whole question 
of the annealing of mild steel should be thoroughly 
studied. ‘ 

A distinctive characteristic of the brittleness produced 
by overheating is the difficulty with which this brittleness 
is removed by annealing. Brittleness which has been 
produced by cold epi J or by a deformation of the 
material at blue-heat, or by quenching can be got rid of 
by annealing for a considerably shorter time, and at much 
lower temperatures than that due to overheating. ‘This 
may be regarded as a determining factor for the diagnose 
of overheated steel. a . 

The law relating to the overheating of mild steel, which 
is expressed in Fig. 5, assumes that cooling from the 
temperature of overheating does not take place too 
suddenly ; in particular that it is not produced by quench- 
ing. The effect of quenching subsequent to overheating 
requires further elucidation. To judge from the single 
experiment tried, the quenching of a mild steel bar in 











water after overheating produces a less degree of brittle. 
ness than if cooling had proceeded slowly. (See Table VL) 
TABLE VI. 
Bending 
Heating. Cooling. pm oh — = 
| 
\Cooled slowly in 17 0 to 
Heated in || the furnace 18 ee Oto} 
144 min. J Cooled rapidly in 19 0. 0 
to 1450} | the air 20 0” nf 
dg. Cent. \Quenched inwater{; 21 if uu 
| at 21 deg. Cent. {| 22 1 











In other respects the rate of cooling appears to exercise 
no particular influence upon the bending number—that is, 
the degree of brittleness as is shown in the series / of ex- 
periments in Tables III. and VI: 

Here in an instance in which quenching has produced a 
lesser degree of brittleness in mild steel than a slower 
cooling, which, at all events, may be regarded as a note- 


(To be continued.) 








RouMANIAN PetroteuM.—The working of petroleum in 
Roumania dates from 1862, the production of that year 
having been 3013 tons. Even in 1887 it did not exceed 
25,300 tons ; and in 1891, 50,690 tons. The yearly out- 
me for the last ten years has been as salboee: 1892, 

170 tons ; 1893, 56,600 tons ; 1894,. 64,530 tons ; 1895, 
76,000 tons ; 1896, 80,000 tons ; 1897, 110,000 tons; 1898, 
180,000 tons ; 1899, 250,000 tons ; 1900, 250,000 tons ; and 
1901, 270,000 tons: 





THE PROGRESS AND MANUFACTURE OF 
PIG IRON IN GERMANY SINCE 1880.* 
By W. Briiemann (Dortmund). 

(Continued from page 326.) 

Group II.—Tue SreceRLAND, Lawn District, anp 

- THE IRON Works oF Hessg-Nassav. — - i 

Tue. kind of iron produced in this group depends en-- 
tirely on the nature of the ores occurring in the locality, 
Foreign ores are smelted only in very small quantities, 
The iron manufactured in 1901 represents 8.1 per cent. of 
the total production of Germany, and amounts to 634,712 


tons.. The proportion which the various kinds bear to 
the whole production of the country is as follows : 
Percentage of ; 
the Total Pro. sie: ga 
Gatien of Group IT. 
, Per Cent. 
Forge spiegeleisen 32.9 0.3 
Bessemer pig ... 5.1 3.7 
Basic pig = 0.3 ° 2.1 
Foundry pig ... 10 23.8 
As will be observed, forge speigeleisen and foundry pig 
are the chief products. ~~ - 


In the Siegerland itself the first-named three varieties 
are manufactured and the foundry iron is blown in the 
Lahn district and Hesse-Nassau. . 

Although these districts are separated only by a dis- 
tance of 36 miles from one another, yet each possesses 
strongly distinctive characteristics, and therefore it is 
proposed to deal separately with each. 

Owing to the export of spiegeleisen the Siegerland has 
gained a wide reputation, more especially in England and 
America. Four blast-furnace works in particular were 
celebrated—namely, Au, Wissen, the Céln Miisener 
Verein, and the Charlottenhiitte. Twenty years ago 
speigeleisen was blown with 10 to 12 per cent. of manga- 
nese, In its production native ores were used exclusively, 
the chief kind being the spathic iron ore, and next in im- 
portance were the brown iron ores and the Nassau man- 
ganese ores, 

The numerous changes which have been effected in the 
processes of manufacturing mild steel, and also the great 
development in the American blast-furnace industry, 
have naturally had their effect upon the production of 
speigeleisen. At the present time the iron -blown with 
an admixture of foreign manganese ores has the following 
composition : 


Per Cent. 
Manganese... 6 to 30 
Carbon... pee 
Phosphorus a .-* 006 ,, 0.1 
Copper... bis ee si- << RBs, 28 
Silicon ae ae pb. 03 .,, 05 
Sulphur sis 0.01 


The iron for export contains preferably 20 per cent. of 
manganese. The production of spiegeleisen represents 
about 25 per cent. of the total production of the Sieger- 
land by itself (not of Group IT.). 

Of all the iron-producing regions of Germany the 
Siegerland is one of the oldest and most important. The 

uddled steel, forged iron, and plates of special quality 

ave long been especially noted among the other manu- 
factures. The peary tw, Eo. agg taken from the catalogue 
of the Diisseldorf Exhibition, show the effect of new pro- 
cesses upon the production of this special kind of iron : 


Industrial District of the Siegerland Division of Siegen, 
Olpe, and Altenkirchen. Production in.1000 Tons. 








ae | 1895. | 1806, | 1897. 1898, | 1899. | 1900. 

Mild steel plates.. ~..| 85.5 103.8 {103.7 | 118 | 135 /125.1 
» looms, slabs, | } 

and forgings .. ..| .. | .. |48.07| 521 | 66.91 /102.28 

Wrought-iron plates 2.67| 1.96) 1.58] 1.48] 1.31] 1.58 

8 looms Die 35.16 | 29.31 | 29.20 


a 





From the above it would appear as if the manufacture of 

uddling pig could not be continued. But, as a matter of 
‘act, over 200,000 tons, representing 35 per cent. of the 
production of the district, are still manufactured. The 
greater part of this is worked up in the district itself into 
merchant iron, wire, &c., and the remainder goes to the 
works on the Lenne and in Westphalia. 

Steelmaking pig iron forms 22 per cent. of the produc- 
tion of the Siegerland. It is only a few years since steel- 
works for the production of mild steel were erected in the 
district. The first was at Geisweid, then followed those 
at Bremer, and the Charlottenhiitte and the Karl Stein 
Works at Wehbach, near Kirchen. Here, too, the pro- 
portion of pig iron in the charge does not exceed 25 per 
cent 


nt. 
Roll-casting forms a speciality of the Siegerland. The 
collective exhibition of Siegen at Diisseldorf affords 
brilliant testimony of the extent and high standing of this 
industry. The chilled-iron rolls deserve. particular men- 
tion, ides the foundry pig of Siegen, manganese pig 
iron is used in their manufacture. The foundry pig re 
resents about 13 per cent. of the iron production 0 the 
iegerland. The native spathic ores and Nassau ores <4 
used, as well as the rich non-phosphoric Swedish 3 
Spanish ores. From the same material, and also from the 
Siegen brown ores, Bessemer pig is blown. The quantity 
of this latter represents 5 per cent. of the total iron pro- 


duction of the district. F 
The Siegen blast-works comprise not only well-arranged 
large works, but also works with very primitive appliances 


*Paper read before the Iron and Steel Institute, 
Diisseldorf meeting: 
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dsmall outputs, amounting in many cases to from 40 
to 60 tons po and sometimes not exceeding 12 to 17 
tons per furnace and day. Yet these older plants have 
manifested considerable vitality during crises of com- 
mercial depression. The excellent conditions of labour 
account for this circumstance. _ Almost every inhabitant 
of the Siegen district is skilled in mining and the metal- 
lurgical art, and is at the same time an agriculturist. 
The small works can thus be carried on almost without cost 
of supervision, and when times are bad the furnaces can be 
damped down without causing an exodus of the work- 


e. 
Pith transport arrangements of the ores fromthe mines 
to the works are admirable. Aerial ropeways are exten- 
sively used, and in addition to these there ‘is available a 
private line for goods traffic (between Eisern and Siegen), 
which has a standard gauge track, and thus permits the 
running of the wagons on to the State railways. 

The quantity of iron ore mined, by far the larger por- 
tion of which is spathic ore, has amounted to about 14 
million tons per annum during the last twenty -years. 
For the fuel supply the Siegen furnaces rely chiefly on the 
coke of the Ruhr district. The freights for coke are as 
follows: From Herne to Wissen: on the Sieg the distance 
is 92 miles, and the freight is 4s. 2d, per ton ; from Herne 
to Creuzthal the distance is 73 miles, and the freight is 
3s. 6d. per ton. 

In recent years some of the Siegen blast-works have 
been purchased by Westphalian steel companies for the 
purpose of insuring a source from which to obtain a good 
supply of pig iron. | : Bat 

bite in early times the iron-making industry of the 
Siegerland was of great importance, but charcoal was then 
used as fuel, and coke was unknown. The old remnants 
of the beechwood forests of the Siegerland and Sauerland 
bear witness to the former extent of the charcoal indus- 
try. In those days, too, the blast-furnaces were, as a 
a not the property of a single individual, but were 
under the ownership of several. , Each proprietor had the 
right to a certain number of working days, on which the 
whole plant was at the disposal of that particular indi- 
vidual to smelt pig iron from the material collected by. 
him. 

Only one furnace is still worked at Miisener Verein asa 
charcoal blast-furnace. This produces yearly about 2000 
tons, which is used in the manufacture of chilled castings, 
&e.. The iron is preferably smelted from foreign ores, 
and has the following composition : 


Per Cent 
Carbon m 3 to4 
Manganese... 0.3 to 0.5 
Phosphorus 0.2 
Silicon 1to3 


The charcoal is obtained partly by distilling it in retorts 
at the works, and partly by purchasing kiln charcoal 
elsewhere. 

The works on the Dill and the Laar in Nassau com- 

rise the Buderns Iron Works and the iron works of 

irzenhain and Lollar. These manufacture from the 
Nassau hematite, a foundry pig which contains 0.8 per 
cent. of phosphorus. Manganese. iron is also smelted 
from the native ores. Westphalian coke is used, the 
carriage of which costs about 5s. 7d. per ton for the whole 
distance of 132 miles from Herne to Wetzlar. 

In the paper by Mr. Schlink mention was made of the 
fact that German iron foundries were with difficulty 
persuaded to use German pig iron. At the present time 
this objection is fully overcome, and it is mainly due to 
the active efforts of the Buderns firm that the prejudice 
was finally removed. 

Group III.—SrLEs1A AND POMERANIA. 

The production of iron in this group amounts to 762,843 
tons, representing 9.8 per cent. of the whole of the pig 
iron produced in the country, exceeding the relative pro- 
portion of that of Group II. by 1.7 per cent. Of the 
several varieties manufactured within the group, the pro- 
portion to the whole is as follows : 


Per Cent. 
Puddling and spiegeleisen ae 
yc) an ee 25 
Foundry pig 24 
Bessemer pig 5 


It is noteworthy that in this group the production of 
puddling iron and spiegeleisen shows an increase over 
that of 1880. Basic pig began to be blown in 1884, and 
most of itis manufactured at the Friedenshiitte, chiefly for 
use in those works. The Kénigshiitte, which has worked 
the Bessemer acid process since 1872, has now adopted 
the basic process. : 
The yearly production of foundry pig iron has risen 
from 20,000 tons in 1882 to 185,000 tons. In 1897 it was 
only 60,000 tons. The cause of the rapid rise was the 
putting into operation of the blast-furnace plant “‘ Krafft- 
werk” at Stettin, These are ‘the only iron works in 
Germany which lie direct on the sea coast. The firm 
make their coke from German and English: coking coal 
in their own ovens, and they procure the whole of their 
ore from abroad, chiefly from eels and Sweden, by sea. 

The centre of the Silesian iron industry is situated in 
the southern part of the province, in the Upper Silesian 

district, near Beuthen and Gleiwitz. " ‘ 

At present, as rds the quantity of coal mined in 
Upper Silesia, this district ranks about midway between 
the Saarbriicken and the Ruhrdistricts. About 25 million 
tons of coal were raised in 1900. 

The conditions in Upper Silesia, however, do not 
favour the production of coke: The occurrence of coking 
coal is limited to a few seams only, which belong to the 
Zabrze and’ Kénigshiitte Sattel. The improvement in 
Coal-washing appliances has increased the coking capacity 
of the bituminous coal, and has even rendered it possible 


Silesian coke is inferior in hardness to the Westphalian. 
In Lower Silesia, a better coking coal is found in the 
Waldenburg district, but only a‘small quantity is mined. 
Almost all the Upper Silesian works manufacture the 
greater portion of their own coke supply. 

’ The question of the iron oré supply is a difficult one for 
the bb go Silesian works. There are considerable quan- 
tities of brown iron ore available in the chalk,’ but these 
do not contain more than 26 to 30 per cent.’ of iron, with 
over 20 per cent. of residues. The phosphorus contént is 
not excessive, being about 0.2 per cent. ; but the lead and 
zine present in the ore, amounting to over 1 per cent., 
have a most disturbing effect on the furnace working. 
Besides the brown ore, clay ironstone exists; but. the 
occurrence of this is of most irregular character. ‘-The 
transport of minerals’ to the blast-furnaceés is, however, 
greatly facilitated by a perce eee railway which tra- 
verses the entire district. The-delivery of the finished 
material can also be easily effected -by means of the same 
line. Besides the native ores, tap cinder and pyrites 
residues are smelted; spathic iron ore from Hungary, 
clay ironstone of Jurassic ‘from Poland, magnetite 
from Schmiedeberg in the Riesengebirge, blackband and 
— ores, the last-named: being imported through 

tettin. a6 ; , 

In addition to the works mentioned, the. following are 
also situated in Upper Silesia; the Borsigwerk, the 
Donnersmarckhiitte, the Julienhiitte, the Falvahiitte, the 
Kénigs and Laurahiitte, thé Hubertushiitte, the Reden- 
hiitte, and the Tarnowitzeérhiitte.: The. daily output: of 
most of the blast-furnaces does-not ‘exceed 50 to.70 tons ; 
it is a the newer furnaces at- the Kénigs and Laura- 
hiitte, the Friedenshiitte, and the Krafftwerk which can 
produce 95 to 120 tons a day. . 


Group IV.—Tue Kinepom or Saxony. 

This consists solely of a single establishment—namely, 
the Kénigin Marienhiitte, at: Cainsdorf, near Zwickau. 
At these works 20,942-tons of: pig iron were manufac- 
tured, representing 0.3 per cent. of the total production 
of Germany. a and open-hearth pig are blown, 
also Bessemer and foundry pig. - The- spathic-iron ores 
and brown ores from the Vogtland and Thiiringia are 
used, besides hematite from the neighbourhood of Zwickau 
and Eibenstock in the Erzgebirge, spherosiderite from 
the Saxon coal district, and cinder. 

The Saxon district, in which the works are situated, 
also supplies the coal for coking. In addition to this, 
coke from Westphalia and Upper Silesia is also used. 
The further ;treatment of the iron is carried on in basic 
yg ie furnaces, and the products find a market in 
the great industrial districts of the kingdom of Saxony 
and of Thiiringen. The blast-furnaces are not at present 
in operation. 


Group V.—HANOVER AND BRUNSWICK. 


Two works chiefly constitute this group, namely, the 
Ilsede Works and the Georg Marienhiitte, which to- 
gether produce 341,985 tons yearly, representing 4.4 per 
cent. of the iron production of Germany. - Two-thirds of 
this quantity are manufactured at the Ilsede Works, 
which smelts basic iron from its own ‘ores, and subse- 
quently works it up at the Piene rolling mills. The 
ores are of such a composition that cinder can be 
melted with them without the -addition of lime, the 
extraction amounting to 34.7 per cent. in the year. 

The consumption of coke in 1899 amounted to 984 
kilogrammes per 1000 kilogrammes of Pig iron smelted. 
Both coal and coke are obtained from Westphalia, and 
the freight for coke amounts to 6s. 6d. The whole of the 
ores are transported on the company’s own railways. 

The Georg Marienhiitte, near Osnabriick, produces 
annually about 100,000 tons, consisting of. puddling iron, 
open-hearth, mer, and foundry pig. The friable 
non-phosphoric ores of the Hiiggel are particularly suit- 
able for making the two kinds of iron, but they: contain 
only 15 to 25 per cent. of iron and much moisture. - The 
company also own ore mines in the Porta. 
The coke is obtained from Westphalia. The splint 
coal from the company’s own mine on the Piesberg was 
formerly mixed with the Westphalian bituminous coal, 
but this practice has been abandoned. They are now 
engaged in sinking shafts in‘the Westphalian district, 
near Werne, on the Lippe. The freight for coke from 
bane to the Georg Marienhiitte, a distance of 73 miles, 
is 38. 5d. 

In Group V. are also included the works in the Harz. 
The Mathildenhiitte here works with Westphalian coke, 
paying a freight of 7.2s. The available Harz ores have 
much residue and comparatively little iron. The foundry 
pig which forms the chief ‘product contains: over 1 per 
cent. of phosphorus. : 

It remains to be mentioned that the Harz works at 
Riibeland and Zorge, ‘also the Rotehiitte, smelt charcoal 
iron from the Harz ores. The charcoal is manufactured 
in retorts at Riibeland. 


(To be continued.) 








NorrincHaM CorPoRATION. WaTEeR Works. — The 
revenue of the panes, ses Corporation Water Works 
increased in the financial year ending March, 1902. to the 
extent of 5,684/. On the other hand, the eerie fim, 
weré larger by 39107: Pumping and distribution, including 
the new Boughton Works, cost 1421/. more ; income tax, 
rates, and other charges 507/. more; and sinking fund on 
new capital 1982/. more. - After paying all.working charges 
and providing for interest on. sinking fund, the water 
committee had a balance of 3431/., which it carried to an 
account for depreciation, renewals, and compensation to 
workmen under the ‘Workmen’s Compensation Act, 1897. 
At the close of March, 1902, the Corporation was supplying 
water to 66,501 houses; ; , 


CAPE GOVERNMENT RAILWAYS. 

THE general manager of the Capé Government- 
Railways has issued a report of considerable interest 
upon the working of the three systems in 1901. The 
manager (Mr. T. R. Price) reports the capital entitled 
to interest in 1901 at 22,125,085/.° The return upon 
this capital which the net receipts yielded after. provid- 
ing for expenditure incurred in working, repairs, re- 
newals of ‘permanent way, stations, engines, &c., was 
4]. 8s, 4d. per cent. : The corresponding return earned 
in 1900 upon a capital of 21,159,367. was 6/.’ 5s. per 
cent.,so that there was a falling-off of 1, 16s. 8d. per 
cent. This, of course, was to be expected in view of 
the t; dislocation. of South African life occasioned 
by the late war, while the working expenses were also 
increased: by the exceptional difficulties against which 
the-management ‘had to contend. The gross revenue 
derived. from: through traffic from Cape stations to 
stations on the Rhodesian lines from Vryburg to Bulu: 
wayo, and vice versd, last year amounted to 644,842/., 
of which 138,907/. was derived from the conveyance 
of passengers, parcels, live stock, and vehicles, and 
505,935/. from goods. The share of the Rhodesian 
lines in the 644,842/. was 364,687/.; the Cape share 
was 275,878/.; and the share claimed by “other 
administrations” was 4282/. -The revenue derived 
from through traffic from Cape stations to the Orange 
River Colony, and vice versd, last year was 717,578/., 


of which’ 231,830/. represented the Orange River 
Colony share and 485,748/. the Cape share. The 
revenue. derived from working through traffic to and 


from :the Transvaal last year was 771,211/., of which 
97,065/. represented the Transvaal .share, 334,755/. 
the Orange River Colony share, and 339,394/. the 
Cape share. The gross revenue of the Cape Govern- 
ment lines last year was 3,852,871/., as ones with 
3,520,537/. in 1900, showing an increase of. 332,334/. 
On the other hand, the working expenses last year 
amounted to 2,875,571/., as against 2,198,205/. in 1900, 
showing an increase of 677,366/. The growth of ex- 
agers Seposctinggy’ exceeded the growth of revenue 
y 345,032/. One effect of martial law was to contri- 
bute to the diminution of long-distance travelling ; 
while of an increasing number of refugees permitted to 
return to the Transvaal in 1901, a large number held 
return tickets which were regarded as available under 
the circumstances. The revenue derived from goods 
traffic showed an increase of 345,402/. To the increased 
working expenditure of 1901 (677,366/.) the locomotive 
department contributed 315,472/.; the maintenance de- 
partment, 184,534/. ; and the trafficdepartment, 115,124J. 
The balance of 32,236/. still remaining was accounted 
for by increased miscellaneous outgoings. The main 
causes of the increased expenditure were: first, the 
unusually high price of coal; secondly, the cost of 
patrolling the lines; thirdly, an increase of 10 per 

r cent. in wages and salaries of 300/. and under ; 
ourthly, payments to men on active service ; fifthly, 
an increase of 987,938 miles in the aggregate distance 
run by trains ; and sixthly, the necessity of overtaking 
arrears of repairs to the lines, rolling stock, and build- 
ings. ._The working of the lines was also not carried 
out upon ordinary conditions last year, as trains were 
held up for hours during the day and night to meet the 
exigencies of the war. ‘The main items in last year’s 
expenditure were: Salaries and wages, 1,424,843/.; 
coal, 667,107/.; other materials, 288, . The revenue 
of the Cape lines in 1892 was 2,250,000/. in round 
figures ; this total gradually rose until it exceeded 
4,000,000/. in 1896. In 1897 it fell below 3,100,000/., and 
in 1898 it further declined to 2,950,000/. ; in 1899 it 
sunk to 2,800,000/., but it recovered to 3,500,000. in 
1900 ; and last year it stood at 3,850,000/. In 1892 
the working expenditure was’ 1,375,000/. in round 
figures ; in 1893 the total rose to 1,500,000/. ; in 1894 
to 1,490,000/. ; in 1895 to 1,580,000/. ; and in 1896 it 
exceeded 1,900,000/. In 1897 it fell a little below 
that amount, but in 1898 it stood at 2,000,000/.; in 
1899 at 1,840,000/.; in 1900 at 2,200,000/.; and 
in 1901 at 2,880,000. There were no fewer than 
662 cases of derailment last year upon the Cape 
Government Railways— viz.,. 349 on the western 
system, 188 on the Midland system, and 125 on the: 
Eastern system. This great number of derailments 
was, of course almost. entirely occasioned by wilful 
interruptions of traffic by the Boers. There were 
also 57 collisions last year upon the Cape Govern- 
ment lines, 29 minor accidents, and 115 accidents 
occasioned by broken rails. The revenue derived from 
the transit of military traffic last year was 1,396,545/. 
But for this military traffic, the results worked out for 
the twelve trying months of 1901 would, of course, ° 
have been much less satisfactory. During the twenty- 
six months ending with December, 1901, the Cape 
Government imported and purchased locally ‘68 loco- 
motives ; 65 more engines are either under order or 
are due to arrive. On the other hand, 17 engines were 
‘* scrapped” or otherwise disposed of during the past 
year, making the net increase in the number of en- 
gines upon the Cape systems 116. The interruptions 
of traffic in 1901 were appreciably smaller than in 
1900, and the erection of 8 khouses along the lines 
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contributed very materially to this result; but the 
areas under which the running of trains at night was 
forbidden remained very considerable last year. 








LAUNCHES AND TRIAL TRIPS. 

On Monday, the Ist inst., Messrs. Workman, Clark, 
and Co., Limited, Belfast, launched from their North 
Shipyard a large twin-screw steamer named the Keemun, 
and intended for the Ocean Steamship Company, Limited, 
of Liverpool, The principal dimensions of the Keemun 
are: Length, 482 ft.; breadth, 58 ft.; depth, moulded, 
35 ft. 10 in. to upper deck ; with a gross tonnage of about 
9000 tons, and a pty Ben peed of 11,500 tons dead- 
weight. The vessel has m built under special survey 
for Lloyd’s highest class, besides fulfilling the require- 
ments for a Board of Trade passenger certificate. The 
machinery and boilers have been constructed by Messrs. 
Workman, Clark, and ‘Co. Limited, at their engine and 
boiler works, Queen’s-road, Belfast. 





. 


On Tuesday, the 2nd inst., Sir Raylton Dixon and Co., 
Limited, Middlesbrough, launched a steel screw steamer 
built to the order of Messrs. the General Steam Naviga- 
tion Company, of London, for their trade between Har- 
lingen and London, especially built and fitted for carryin 
dead meat, cheese, butter, and farm produce of the ric 
provinces of Friesland and Groningen. Her principal 
dimensions are 230 ft. by 34 ft. by 23 ft. moulded to 
shelter deck, and she has a deadweight carrying capacity 
of about 1150 tons on a light draught of water. _ Triple- 
expansion engines will be supplied by Messrs. Richard- 
sons, Westgarth, and Co., Limited, pray trees, 91 
having cylinders 22 in., 35 in., and 59 in. in diameter by 
39 in. stroke for a speed of 12 knots loaded. She was 
named Groningen. 





On Tuesday, the 2nd inst., the new *tween-deck turret 
steamer Clan Lindsay went on trial from the yard of 
Messrs. W. Doxford and Sons, Limited, Pallion. . She isa 
vessel carrying 6000 tons deadweight, with a speed of 114 
knots. She is the 78th turret steamer completed and sent 
to sea. The dimensions are 360 ft. by 48 ft. by 27} ft. 
The net register tonnage is 2500 ; measurement capacity, 
9000 tons ; and the water ballast capacity, 1850 tons. The 
engines are of the triple-expansion type, with cylinders 
oot in., 42 in., and 69 in. in diameter, and a stroke of 48 in. 
The boilers are fitted with Howden’s forced draught, and 
the indicated horse-power is 2109, 





On Wednesday, the 3rd inst., Messrs. Craig, Taylor, 
and Co., Thornaby-on- Tees, launched a steel screw 
steamer of the following dimensions—viz., 289 ft. by 
40 ft. by 27 ft. 6 in. moulded to upper deck. The accom- 
modation for captain, saloon passengers, &c., is neatly 
fitted up in central deckhouse, the engineers’ and officers’ 
accommodation being in deckhouses alongside the engine 
casing. The machinery has been constructed by Messrs. 
Blair and Co., Limited, Stockton-on-Tees, the cylinders 
being 24 in., 40in., and 65 in. in diameter by 42 in. stroke, 
with two large steel boilers working at 160 lb. pressure. 
This vessel, which is a duplicate of the Morea, recently 
despatched from the same yard, has been built to the 
order of Messrs. A. C. de Freitas and Co., Hamburg. 
The vessel was named the Achaia. 





There was launched from the shipyard of Messrs. 
Cochrane and Sons, Selby, on Wednesday, the 3rd inst., 
two wooden lighters (the last of six). The dimensions are: 
60 ft. by 22 ft. by 7 ft. The vessels are built in three sec- 
tions, are sheathed with Muntz metal, and are of a 
substantial construction. Ly Hage been sent to Car- 
diff, at which port they will shipped for the West 
Coast of Africa. They are intended for carrying coal 


and have been built to the order of Messrs. Watts Watts 
and Oo., 7, Whittington-avenue, Leadenhall-street, 
London, E.C. 





On Wednesday, the 3rd inst., there was launched from 
the yard of Messrs. W. Doxford and Sons, Limited, the 
*tween deck turret steamer Clan Chattan, built for the 
Clan Line Steamers, “Limited — Cayzer, Irvine, 
and Co., Gl w). The vessel has large measurement 
capacity, and is the 79th turret steamer launched. She 
is a duplicate of the Clan Lindsay, which was sent on 
trial on the previous day. 





On Thursday, the 4th inst., the Tyne Iron Shipbuild- 
ing Company, Limited, of Willington Quay-on-Tyne, 
launched a steel screw steamer built to the order of 
Mr. Wilh. Wilhelmsen, of Tonsberg, and of the follow- 
ing dimensions—viz.: Length, 335 ft.; breadth, 48 ft. ; 
depth, 27 ft. 3in. The engines,which are to be suppli 
by the North-Eastern Marine Engineering Company, of 

allsend, are of the triple-expansion type, having cy- 
linders 24 in., 39in., and 66 in. in diameter by 45 in. strok 
and —— ata pressure of 1801b. The vessel was nam: 
the Tancred. 





On_ Thursday, the 4th inst., Messrs. Irvine’s Ship- 
building and Dry Docks Company, Limited, West Hartle- 
pool, launched a steel screw steamer built to the order 
of Messrs. the British Maritime Trust, Limited, London. 
The vessel is of the following dimensions : Length, 360 ft.; 
breadth, 47 ft. 9 in. ; and depth, 30 ft. 24 in. ; and is of a 
large measurement capacity. Engines of the triple- 
expansion type are eg Bag me by Messrs. Richard- 
sons, Westgarth, and , Limited, Hartlepool, with 


cylinders 25 in., 40 in., and 67 in. in diameter, with a 





stroke of 45in., steam being supplied by two single-ended 
boilers constructed to work at a pressure of 165 lb. The 
ship was named Persiana. 





There was launched from the siploninting york of 
Messrs. Robert Sener, and Co., Limited, Hebburn- 
on-Tyne, on Thursday, the 4th inst., a steel screw steamer 
built to the order of Mr. James Cochrane Adam, of New- 
castle-on-Tyne. The vessel is of the following dimen- 
sions : Length between perpendiculars, 310 ft. ; breadth, 
43 ft.; moulded depth, ft. She will carry about 
4000 tons on a light draught. The propelling machinery 
consists of a set of large size triple-expansion engines, 
supplied with steam from two single-ended boilers work- 
ing at a pressure. of 160 lb. per square inch. The ma, 
chinery.is being supplied by the North-Eastern Marine 
Engineering Company, Limited, Wallsend. The vessel, 
which will be lighted throughout by electricity, was 
named Morpeth. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on Thursday, the 4th inst., the 
first-class armoured cruiser Donegal, which they have 
built for the British Government. The Donegal is of the 
‘“*County” class. The vessels are each 440 ft. long, 
66 ft. 2 in. broad, 24 ft. 6 in. deep, of 9800 tons displace- 
ment, and 22,000 indicated horse-power, and they will 
have a speed of 23 knots. The type, of which the Kent 
is the prototype, and the Bedford the first to be tried, 
have already Toom fully described in ENGINEERING. 


Messrs. A. and J. Inglis, Pointhouse, launched on 
Thursday, the 4th inst.; the steel screw steamer cog 2 
which they have built for the British India Steam Navi- 
gation Company, Limited. The dimensions of the vessel 
are: Length, 373 ft.; breadth, 45 ft.; depth, 29 ft. 3 in.; 
and she is of about 4000 tons Triple-expansion en- 
gines will be: fitted by the builders. The vessel is in- 
tended for fast service between Calcutta and Rangoon, 
and she is fitted to carry a large number of first and 
second-class passengers, with sleeping accommodation for 
native passengers in the ’tween decks. 








Messrs. Napier and Miller, Limited, Yoker, launched 
on Thursday, the 4th inst., the steel screw steamer 
Kooringa, which they have built to the order of Mr. F. 
J. Trewent, naval architect and marine engineer, Lon- 
don, for the Yorke’s Peninsula Steamship Company, 
Limited, Port Adelaide. The vessel is about 150 ft. in 
a. 23 ft. 6 in. in breadth, and 12 ft. in depth. She 
will be equipped for passenger service on the Australian 
coast, a large dining-saloon, ladies’ cabin, &c., being pro- 
vided. _The vessel will be fitted oe 
engines, and is expected to attain a speed of 12 knots. 





On Friday, the 5th inst., the steel screw steamer 
Normand, built by Messrs. William Gray and Co., 
Limited, West Hartlepool, to the order of Mr. A. Chris- 
tiansen, of Christiania, was taken to sea for her trial 
trip. The vessel takes Lloyd’s and Det Norske Veritas 
highest class, and her principal dimensions are: Length 
over all, 304 ft. 6 in.; breadth, 42 ft. 3in.; and depth, 
21 ft. 9in. The engines are of the et Sy oan type, 
from the Central Marine Engine Works of. the builders, 
and have cylinders 22 in., 35 in., and 59 in. in diameter, 
with a piston stroke of 39 in., and two large steel boilers 
to work at a pressure of 160 Ib. - square inch. The 
—_ was in t trim, and the speed averaged 104 

nots. 





Messrs. John I. Thornycroft and Co., Limited, Chis- 
wick, launched from their works on Friday, the bth inst., 
a first-class to o-boat which will be known as No. 110. 
This vessel is the second of the five torpedo-boats ordered 
from this firm at the latter end of last year. The length 
is 166 ft.; breadth, 17 ft. 3 in.; speed, 25 knots, carrying 
a load of 42 tons. The engines are to be four-cylinder 
ee romoune, and the boilers are of the Thornycroft- 


ulz type. 


On Saturday, the 6th inst., Messrs. R. C and 
Sons, Limi Middlesbrough, launched a steel ca: 
steamer, 340 ft. 8 im. long, 46 ft. beam, and 24 ft. 4 in. 
deep. The oe get | will be fitted by Messrs. Richard- 
sons, Westgarth, and Co., Limited, of Middlesbrough, 
and will have cylinders 24in., 38 in., and 64 in. in dia- 
meter by 42 in. stroke, steam being supplied by two 
single-ended boilers 15 ft. 6 in. in diameter working at a 
re of ps m to the square ine. The vessel we gina 

esigned to afford a very large cubic capacity, and is ex- 

ted to lift about 5200 tons deadweight on a light 
raught. She has been built to the order of Mr. D. 
Moraitis, of Andros, and was named Viotia. 


The s.s. Rosslyn, built by the Northumberland Ship- 
buil Company, Limited, Howdon-on-Tyne, to the 
order of Messrs. John Cory and Sons, Limited, of 
Cardiff, left the Tyne on Saturday, the 6th inst., for her 
trial trip. This vessel is of the single-deck type, her 
leading particulars being: Length, 350 ft. 6in.; breadth, 
extreme, 48 ft.; and moulded depth, 27 ft. 3 in. The 
engines have been constructed by the North-Eastern 

larine I eering Company, Limited, of Wallsend, 
with cylinders 24 in., 39in., and 66 in. in diameter by 
45 in. stroke, with two large steel boilers working at a 

ure of 180 lb. The trial proved in every way satis- 
actory and a speed of 114 knots was easily obtained. 


Messrs. Joseph L. Thompson and Sons, Limited, Sun- 
derland, launched the s.s. Miramichi on Saturday, the 
6th inst. She has been built to the order of the North 
Atlantic Steamship Company, Limited (Messrs. T. Hogan 
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and Sons), of New York and Bristol, and is the eleventh 
vessel Messrs. Tho m have constructed for these 
owners. The pehickent dianiiataga are : h between 
perpendiculars, 340 ft. ; breadth, extreme, ft. 2 in.; 
and depth, moulded, 28 ft. 4in. The propelling machi- 
ee’ has been constructed by Messrs. John Dickinson 
and Sons, Limited, of Sunderland, the cylinders being 
25 in., 42 in., and 68 in. in diameter by 45 in. stroke; 
ee with steam by two large boilers working at 
180 lb. pressure. 





The Montagu, battleship, returned to Plymouth on 
Saturday, the 6th-inst., on: completion-of-her~30: hours’ 
trial at four-fifths of her power. The trial.was perfectly 
satisfactory, the mean results being as follows: Steam 
in boilers, 262 Ib.; . vacuum—star' 26.3.:in., port 
25.7 in. ;_ revolutions — starboard -112.5, port 109.1; in. 
dicated horse-power.— 6885, port 6767. The 
mean speed of four runs.on the measured: course off the 

coast was.17.8 knots, and the eoal consumption 
1.78 Ib. per indicated. horse-power per hour. . Mr. R. R, 
Bevis represented Messrs. Laird Brothers, the contractors 
for the machinery. ~ 





The Niger, torpedo gunboat, returned to Sheerness 
Dockyard on Saturday from her 30 hours’ coal-consump- 
tion trial, which was run in the Channel on ‘Thursday and 
Friday at one-fifth the maximum power of her machinery, 
the particulars being. repo as follows: Draught: of 
water—forward 8 ft. 9 in., aft 10 tt. 44 in.; air pressure, 
.3in; Pte’ steam at boilers, 216-Ib.; ditto at en- 
gines, lb.; vacuum—starboard 26.3 in., port 26.7 in.; 
revolutions—starboard 229 per minute, port 232 ; mean 
pressue in cylinders—starboard, high 31.7, intermediate 
15.9, low 6.3; port, high 30.1, intermediate 15.7, low 6.1; 
indicated horse-power—starboard, high 187, intermediate 
227, low 218—total, 632; port, high 180, intermediate 230, 
low 216—total,‘ 626 ; total indicated horse-power, star- 
board fand port, 1258; coal consumption, 1.71: lb. per 
indicated horse-power per hour ; 8) , 14.493 knots. The 
Niger has completed her trials, and her new engines and 
boilers will be opened out for examination before being 
taken over from Palmer’s Shipbuilding and Engineering 
Company, of Jarrow-on-Tyne, who have re-engined her. 





A four-masted barque named the Saragossa was launched 
from Panmure Shipyard, Dundee, by the Dundee Ship-. 
builders’ Coegeny, Limited. The dimensions of the 
vessel are: Length, 292 ft.; breadth, 43 ft.; and = 
24 ft.; the cargo-carrying capacity being 4000 tons. e 
vessel was constructed to the order of Mr. Archibald 
Russell, Auchenraith, Bothwell, and will be managed by 
Messrs. J. Hardie and Co., Glasgow. 





Messrs. Hawthorn, Leslie, and Co., Limited, have just 
dispatched from their shi = ‘at Hebburn, the large 
twin-screw steamer nam urakina, which they have 
built for the New. Zealand —s Company, Limited, 
of London. The vessel is 487 ft. long between pa 
diculars, and 59 ft. 7 in. beam, and 43 ft. 5in. deep. The 
steamer has been>fitted out for the frozen mutton trade, 
and has three holds and three between decks completely 
insulated for this a. Two refrigerating engines 
have been fitted, and the system adopted is that known 
as the “dry air,” which has proved so successful in other 
vessels employed in the trade. Accommodation has been 
— in the steamer for 40 first-class passengers, in 

ouses on the shelter deck, with a large dining-saloon 
panelled in oak, having carved pan A music-room is 
also provided, and is tastily fitted up with satinwood 
panels, Accommodation is provided for 50 second-class 
passengers on the upper deck, with a large saloon in 
polished ash ; whereas the third-class passengers accom- 
modation is placed aft for 74 persons. There are three 


smoke-rooms on board the steamer for the convenience 
of the mgers. The machinery, which has been built 
at the St. Peter’s Works, consists of two sets of triple: 


expansion engines, having cylinders 25 in., 42 in., and 
72 in. in Fm seed with a techs of 48 in. Marshall’s 
valve gear has been fitted to the engines, and steam 18 
supplied by five cylindrical multitubular boilers, 14 ft. 6in. 


T° | in diameter by 11 ft. 6 in. long, and a at a pressure 


of 2001b. per square inch. A mean s of 144 knots 
was obtained on the trial, which is considerably over the 
guaranteed s) a 








Our Locomotive Exports.—The external demand for 
British locomotives continues satisfactory, The value of 
the engines exported in August was 159,007/., as coni- 
pared with 143,7071. in August, 1901, and 107,059/. in 

t deliveries were again made 

uth America, British South Africa, British India, 

and Australasia; but there was a t falling-off in 
August to the last-named quarter of the world. This 1s 








shown by the following totals illustrating the shipments 
in August in each of the last three years : 
Country. Aug., 1902. | Aug., 1901. | Aug., 1900. 
£ £ & 

South America Pe 26,188 12,591 10,328 
British South Africa 56,122 15,452 8,515 
British India 41,145 11,717 26,303 
Australasia .. 19,600 57,987 12,540 








The value of the te exports of locomotives from 
the _ United Kington A t 31 this year was 
with £145,471. in the corres- 


1,503,923/., as com 4 
ponding eight months of 1901, and 956,590/. in the corres- 
ponding eight months of 1900. 
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THE SANITARY INSTITUTE. 


In our last issue (page 351 ante) we gave a brief 
account of the nineteenth Congress of the Sanitary 
Institute, held last week at Manchester. The various 
meetings were held in the rooms and theatres of 
the Municipal School of Technology, and of Owen’s 
College. The arrangements made by the Sanitary 
Institute staff for the reception and the comfort of 
the members and other delegates were as perfect 
as they could be. Some of the meetings and lec- 
tures were rather sparsely attended; this is, no 
doubt, to be accounted for by the fact that the meet- 
ings were distributed—and necessarily so—among 
seven or eight different rooms simultaneously, each 
meeting receiving, presumably, its fair share of 
the 2000 delegates. The addresses and lectures 
covered a very wide field, and dealt with the pure 
air and pure water problems ; with the treatment 
of sewage and smoke ; with disinfection ; bacterial 
investigations ; the housing difficulty ; in short, 
with the progress made, and still to be made, to 
improve the sanitary conditions of the urban, sub- 
urban, and country districts of Britain. 

Progress has certainly been accomplished towards 
solving the sanitary problem, and much of this can 
be traced to the efforts of the Sanitary Institute. 
As an instance, it is sufficient to mention the im- 
proved systems now in use for the removal and 
treatment of sewage and for the water supply, 
which systems contribute to the welfare of the 
whole community. There are, however, and unfor- 
tunately, several other problems, and among these 
the housing and the living-wage difficulty, which 
hitherto seem to have baffled the wit of scientists, 
and the most earnest desires and active enterprise 
of philanthropists. The failure of many attempts 
is due partly to the very latge number of conflict- 
ing interests involved, and partly, no doubt, also 
to the apathy of the sufferers themselves. Improve- 
ments in the condition of the higher class workman 
would be comparatively less difficult to obtain, and 
many have been made ; but with regard to the con- 
dition of those labourers who are compelled, for 
various reasons, to dwell in crowded tenements, 
improvements would sometimes seem past hoping 
for. As far as we could gather, no thorough solu- 
tion, for immediate use, was suggested at the 
Congress; this would evidently be asking too 
much. The situation was, however, put down as a 
danger that will have to be met in the near 
future ; it will affect every member of the com- 
munity, even apparent outsiders. The problem 
will afford full scope both for the activity of the 
matter-of-fact man and for that of the philan- 
thropist. As regards this point, we cannot do 
better than quote a few opinions from the 
address to Section II. on ‘‘ Engineering and 
Architecture,” delivered by Sir Alexander R. 
Binnie. Sir Alexander stated that, looking back 
at the advances in sanitary science which he had 
witnessed during the past forty years of his profes- 
sional life, he congratulated the Sanitary Institute 
on the great success which had followed their en- 
deavours in promoting the health and happiness of 
the people of this country ; he felt that if good is 
to be done in the future, it can but flow from the 
concensus of opinion which the Institute had always 
cultivated, and which is gradually permeating the 
whole body of the people. 

One of the important sanitary questions of the 
day, which was ably discussed at the Congress, 
is that of the biological treatment of sewage. 
The treatment of the Manchester sewage, and the 
new installation of contact bacteria beds for deal- 
ing with this sewage, formed the subject of two in- 
teresting papers by Messrs. G. J. Fowler, M.Sc., 
and J. P. Wilkinson, A.M.I.C.E., both on the 
staff of the Manchester Corporation. Mr. J. Cor- 
bett, borough engineer, Salford, gave also the 
results of his experiments on sewage purification. 
We hope to deal in detail with these papers, and 
§ive abstracts from others on the water-supply 
problem, in one of our next issues. 


Smoke ABATEMENT. 

Mr. W. N. Shaw, M.A., D.Sc., F.R.S., in the 
course of a lecture he delivered in the Whit- 
worth Hall, Owens College, drew an interesting 
parallel between the treatment of smoke and 
the disposal of sewage. He stated that in large 
towns we had travelled very far in the path of 
development as regards the problem of the dis- 
og of sewage-polluted water, but there had 


smoke-polluted air. In London, ata cost to the 
community of 211,000/. a year, or 1.38d. in the 
pound on rateable value, nearly a million tons of 
sewage were removed, day by day, from about 
600,000 houses —about a ton and a half for 
each house, on the average. At the same 
time, each day in winter, each house throws into 
the atmosphere, on the average, perhaps, 10 
tons of smoke-laden air, or a total quantity of 
5 million tons of smoke-laden air for the inhabited 
houses of London per day, or possibly 7 million 
tons per day if the factories be included. That 
was his estimate of the amount of refuse which is 
thrown into the London atmosphere, for beneficent 
chance to remove, if it could. The actual weight 
of solid soot which gave colour and body to the 
smoke, was a very uncertain quantity ; it might, 
in the worst cases, amount to nearly 3 per cent. of 
the coal consumed, and the houses of London 
probably get rid of 300 tons of solid refuse every 
day by throwing itupthechimney. This was mixed 
with much larger quantities of other more or less 
injurious products of the combustion of coal. The 
whole difference between the problem of the removal 
of sewage and that of the removal of smoke on 
similar lines, lay in the comparatively trivial dis- 
tinction that under the action of the mysterious 
force of gravity the sewage naturally went down- 
wards, whereas smoke went upwards—in the first 
instance, at all events. If the smoke of our fires 
had been in the habit of falling downwards and 
finding a lower level, we should long ago have been 
driven into solving the problem of its disposal, as 
we have been driven to deal with the disposal of 
sewage. And, curiously enough, in days not so 
very remote, the arrangements for the disposal of 
smoke might be regarded as much in advance 
of those for the disposal of sewage; for the 
genius who first conceived the idea of confining 
smoke to a narrow flue, specially built for it, 
wrought a revolution in house-building. It was 
not only on foggy days that the method of 
leaving the atmospheric currents to act as smoke 
scavengers failed. In large towns the system was, 
generally speaking, inefficient. Insummer, London 
lost one-sixth of its sunshine, and, presumably, 
also about the same fraction of its daylight on 
account of its smoke; while in winter its loss 
amounted to one-half for a similar reason. With 
regard to the treatment of smoke, Mr. Shaw did 
not suppose that it was possible to establish a few 
main drains for smoky air corresponding to the 
main sewage drains, and to use one or two cleans- 
ing stations for purifying the air from smoke. 
He had made a rough calculation, and had con- 
cluded that to deal in that way with the smoky air 
of London would require some forty tunnels of the 
size of the Underground Railway tunnels to carry 
away the air; but in the case of air it might be pos- 
sible to achieve a similar result by a large number 
of systems on a correspondingly small scale, and 
the systems might be some of them municipal and 
some private. A single block of houses might have 
means for drawing off the smoke from all its fires 
into a chamber wherein the smoke could be treated 
before the fouled air was allowed to pass into the 
atmosphere ; and if such a system were mechanic- 
ally feasible, we should then be able to put a second 
question to practical men of science—viz., whether 
it is not possible to completely deposit from the 
air, as it passes on its way, the solid particles which 
form the smoke. It had been shown that sooty 
particles coagulate under mechanical action, and 
some years ago Sir Oliver Lodge showed experi- 
ments on the deposition of smoke in a closed 
chamber by means of electricity. Since that 
time the production of electricity on an indus- 
trial scale had been greatly facilitated, but no fur- 
ther step had been taken, so far as he knew, in the 
deposition of smoke particles. He should like to 
ask whether it were not possible to make a further 
advance in the direction indicated by Sir Oliver of 
purifying air from smoke by that means. He did 
not demand that no smoke should be produced, as 
he thought that some people might prefer to pay 
the cost of abstracting the smoke if they were 
allowed the free use of open fires, to which in 
England we are so much attached. If the men of 
science gave satisfactory answers as to the physical 
possibilities, the question then became one of cost. 
On supposing that the cost amounted to the equiva- 
lent of a 10d. rate, would ratepayers be willing to 
expend a sum of that magnitude for the purpose of 
eliminating smoke from the atmosphere of London 





no corresponding progress in the disposal of 





or Manchester? In concluding his address, Mr. 





Shaw mentioned Mr. Peter Spence’s proposal of 
several years ago for the erection of municipal chim- 
neys, and expressed the confident opinion that the 
science of the twentieth century wa = give as satis- 
factory an answer to the question of the treatment 
of smoke as the science of the nineteenth had given 
to that of the treatment of sewage. 

With regard to Mr. Shaw’s able and interesting 
lecture, and to the remarks subsequently made by 
other speakers, it seems to us that insufficient stress 
was laid on the question of smoke abatement, not 
so much with a view to improve the effects of 
coal consumption—and the improvements under 
this head would, perhaps, not be so great as might 
be supposed on first consideration—but specially 
with a view to get rid of a large proportion of the 
smoke now produced. We were glad to hear that 
great hopes were entertained in reference to the 
use of electricity, energy being generated at the pit 
mouth, and distributed from there to towns in the 
neighbourhood. This, however, without adequate 
smoke-consuming devices, would mean simply the 
transfer of the smoke nuisance from one populated 
district to another. 


Dust. 


The dust problem formed the subject of a very 
detailed étude by Sir James Crichton-Browne, M.D., 
LL.D., F.R.S., who stated that a long series of 
observations with Dr. Aitken’s apparatus had made 
it certain that the number of dust particles in the 
air, small in the open country, increase eriormously 
as we approach the centres of human habitation. 
In the wilds of Argyleshire, air was tested which 
had only a little over 200 particles per cubic centi- 
metre. On the summit of Ben Nevis the dust 
particles numbered about 300 per cubic centimetre ; 
while in London they numbered 150,000, and in 
Paris 210,000 per cubic centimetre. Although in 
a general way there was a relation between the 
number of dust particles present and the sources 
of human pollution, the increase in the number of 
particles was not always in proportion to the density 
of the population. A small village or town some- 
times gave air as polluted as that of a large city, 
and this is explained by the fact that with the 
increase in size of a city, there is not only an 
increase in the number of particles in the air 
close to the ground, but also an increase in 
the depth of the polluted stratum of air over 
the city. Sir James Crichton-Browne did not 
deal so much with dust containing bacteria, 
as with industrial dust, apart from poisonous 
or pestilential mixture, and stated that a de- 
tailed examination of the condition of work in 
each of twenty-two principal dusty trades, 
brought out clearly that the dust was primarily at 
fault in causing their unhealthiness. Dust making 
its way to the lungs, sets up irritation that may 
lead to inflammation. The effects of cotton dust, 
ganister dust, basic slag dust, coal dust, &c., on the 
human body, were considered at length. The air 
of our towns was loaded with soot and dust, of 
mineral and organic origin, and ventilation and 
humidity were the means by which we might 
combat it. Wind and rain were the great dust de- 
stroyers, and we should therefore give them free 
play, without let or hindrance, by providing wide 
and airy streets, and numerous open spaces, by pro- 
hibiting the aggregation of back-to-back dwellings, 
by putting suitable restriction on the height of all 
buildings, supplementing the somewhat capricious 
work of wind and rain by systematic scavengering 
and watering of the streets and pavements. 


Sewer VENTILATION. 


Two papers dealing with sewer ventilation were 
read: one by Councillor W. F. Dearden, Chairman 
of the Special Committee of the Manchester Cor- 
ration ; and the other by Mr. A. M. Fowler, 
. Inst. C.E. These and the discussions which 
followed were very complete; various systems of 
ventilation, by shafts running up to the eaves and 
ridge of houses, by mechanical contrivances, and so 
forth, were referred to. Several speakers mentioned 
the difficulties they had to contend with in the case 
of sea-borne sewage, and pointed out the dangers, 
from a bacteriological point of view, that might 
result from the drying of the sewer sides by 
reason of ventilation. The possible use of me- 
chanical fans, electrically driven, was rejected by 
some members, owing to its cost. Mr. Fowler, in 
concluding his address, stated that in the construc- 
tion of sewers themselves much could be done to 





prevent the accumulation of vitiated air, or its 
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GRINDING MACHINERY. 
(For Description, see opposite Page.) 
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Surractnc Macnine, By Messrs, Mayer AnD ScHMIpT, OrFENBACH-ON-MAIN. 


escape, at any particular point, wig Ag cases | sewer-scouring device for choked or partially si]ted- | larger section. Power is supplied to it by the pres- 
where sewers were of steep inclination. he atten-| up sewers and drains. This, the inventor claims, | sure of water from the water mains, or from a fire 
tion required for all systems of ventilation was more | is intended to pulverise and loosen the deposited | engine, through an ordinary canvas hose-pipe of 


particularly necessary in the case of street gullies. | silt, its work being supplemented by flushing, to 2} in. diameter. The apparatus is lowered down 
carry the loosened silt down the sewer. The ma-| a sewer manhole, and driven up the sewer lengths 


Sewer-Scourine Device. |chine is made small enough to pass along a 9-in.|to be cleared, the hose being attached to the 
Mr. J. Corbett, to whom we have already re-| circular pipe ; but it can work more freely in a rear end of the apparatus and handed out yard by 


ferred, gave particulars and tracings of his new | 12-in. pipe, and would be effective also in a much’ yard as it advances, the hose being used as a rope 
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to check its progress or to drag it back again. | quired. Metal wheels might be used, but they 
The right process, however, would be to let it | would be liable to damage the surface of the sewer. 
work its way up the sewer from manhole to man- | The rubber is, therefore, well worth its cost. 
hole, connecting it up afresh with another hose-| The economy of using this device, as compared 
pipe. The apparatus consists of a cylinder and | with the usual practice of sinking frequent holes 
double-acting piston, of the type used for hydraulic to the silted sewer, and clearing it by hand-labour, 
organ-blowers. The piston-rod is a rack gearing must be very considerable. The saving of time, 
into a spur-wheel, and this by bevel-gearing causes | and of obstruction in the streets, is equally impor- 
the working head to revolve alternately about two | tant, as the machine can traverse a considerable 
revolutions to the right and then two to the left. | length of sewer from manhole to manhole without 
This reciprocating head would be more efficient for requiring the opening out of the sewer at inter- 
pulverising the silt, and less likely to become | mediate places. The gear wheels, working cylin- 
clogged with rag, &c., than a continuously revolving | der, valves, &c., are all of strong and simple con- 
head. The head carries four small dise wheels of | struction, and entirely protected from injury by 
hard india-rubber, and these are so arranged as to|the outer casing. These working parts would be 
always tend to advance whether the head revolves | lubricated by the water passing through the appa- 
right or left ; and thus they tend to draw the appa- | ratus, and by the gradual solution of soap or other 
ratus forward up the sewer. The back end is suitable lubricant, deposited in recesses provided 
carried on four hard india-rubber rollers, so as not | for the purpose, and easily accessible for refilling. 
t) injure the surface of the sewer, and to give some | The machine can be readily handled by two men, 
grip resisting the turning movement of the head. |or by one man with the ‘‘ jack-rolls” commonly 
his movement is comparatively light and rapid, | used for working in sewer manholes. It being 
but the water pressure provides sufficient power for | new, there has not yet been time to use it much in 
pulverising ordinary silt very speedily; and by practical work. 
checking the advance of the device to a slow speed _It is impossible for us to deal with all the papers 
ae Sewer may be very thoroughly scoured and read, and the discussions which followed, as they 
c-eaned, the-loosened silt being meantime flushed | cover too wide a scope. With regard to many 
away by the waste water from the apparatus itself, questions of the day, and especially to those con- 
and by a flushing hose or tank. The whole wear nected with municipal action, the housing of the 
and tear comes on the india-rubber disc wheels | working classes, the efforts made to break up con- 
and rollers, and they can he readily renewed as re- | gested districts, and so forth,- we may refer our 


























| yeaders to the articles in our monthly supplement, 
TRACTION AND TRANSMISSION, on ‘‘ Municipal 
Trading.” 








GRINDING MACHINES AND 
PROCESSES.—No, VI. 


‘By JosePH Horner. 


THE surfacing machine shown in Figs. 81 to 83, 
page 364, is by Mayer and Schmidt, of Offenbach- 
on-Main. Its movements areall automatic, and the 
design renders it adaptable for grinding surfaces of 
all kinds within its range. A boxed bed, with an 
offset to form the base for the grinding support, is 
cast in one piece. A separate small base carries a 
74 horse-power motor A, by which the whole of the 
mechanism is driven automatically. 

There are two flanged pulleys on the motor 
spindle—B and C ; B drives the head D across the 
work-table, and so imparts the traversing motion 
to the wheel; C imparts the rotary motion to the 
spindle. The reason why three narrow belts are 
used on B and four on C is that it is found that 
these are less productive of shock and vibration to 
the mechanism than a single wide belt is. This 
appears to be a parallel case with that of the use 
of several small ropes in preference to.a lesser 
number of large ropes, or of the choice of ropes 
versus belts. 

Tracing out the details of these movements, B 
drives the countershaft pulley E and shaft F. The 
shaft G is belted from F with large speed reduction, 
and the screw spindle H from G with a second re- 
duction. H traverses the spindle-head D, and the 
latter carries the spindle kK and its mechanism 
transversely in relation to the sliding work-table L. 
The pulley C drives the long drum M on the opposite 
side of the spindle-head D, and a pulley on the 
drum shaft transmits motion to the spindle pulley 
N, on the end of the wheel spindle K. The table 
Lis driven from the spindle G through reversing 
r 











bevel wheels actuating screw wheels, the uppe: 
screw wheel being on a diagonal shaft which drives 
an endless screw and rack under the table. The 
outlines of these gears are seen in the plan view 








(Fig. 82), and the method is one which is familiar. 
These are the main elements, but further details 
are as follows: The adjustable dogs a, a on the 
edge of the table strike the lever b alternately to 
right and left. The amount of movement derivable 
from the lever is rendered capable of -variation by 
the slot in which the lever ¢ is clamped, and it is 
locked by the pawl wheel d. The pawl wheel is 
on the end of a shaft O, which drives the vertical 
screw P through a pair of spiral gears e, so giving 
the down feed to the emery-wheel head, in the 
manner shown in the end elevation and front view 
of the machine. The down feed can be regulated 
from ;}, to 45 millimetre. 

The movement driving the cross-feed is, in the 
first place, as before stated, obtained from the belt 
pulley B driving to the shaft F, thencetoG. G 
actuates the cross-feed spindle H by two sprocket 
wheels f, g ; g being on the end of thespindle. The 
direction of traverse is reversed by the dog h on the 
head striking the adjustable dogs j and j (Fig. 83) 
on the rod Q, which moves the lever R and its 
clutch S (Fig. 84) to right or left, and drives one or 
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the other of the pair of clutched bevel wheels seen 
in the plan viewat 8. The pointed pins k, k, slipping 
to right or left of each other, and being retained 
thus by the spring behind, keep the clutch and 
wheel engaged until knocked out at the end of the 
traverse. This detail is shown enlarged in Fig. 84. 
The traverse screw H is adjustable by hand with a 
crank handle at 1, at the front, and a pair of spur- 
wheels m. The vertical screw P is similarly adjust- 
able from J, through the spiral wheels e. 

The longitudinal movements of the table are con- 
trolled also from the same striker 6 that controls the 
other movements. In plan and front views a hori- 
zontal lever n is seen, coming from the rocker to 
which b is keyed. This actuates a lever o and 
spindle p, which moves the clutch to right or left for 
engagement with the bevel wheels that reverse the 
direction of rotation of the diagonal table driving 
shaft. A spring dead-stop, seen in the front view, 
locks o in either direction. 

The mechanism of the spindle and head is seen 
in the face and side views. The belt coming from 
the drum M to the pulley N is kept taut by the bar 
T, in conjunction with the slotted bearing bracket 
U, adjustable also radially at all heights of the 
grinding wheel. The wheel is partly encased by 
the sheet steel corrugated hood, which is the usual 
form of cap used on Continental machines. The 
table slides are well protected from dust by the 
turned-down sides, seen in the face view, Fig. 83, 
and the ways are covered at the ends by long tray 
extensions of the table. 

A surface grinder, in which provision is made for 
keeping the belt at an even tension at all heights of 
the wheel, is seen in Figs. 85 and 86. Two quadrant 
racks a, a on the inside faces of the housings are 
the means employed for moving the cross-rail up 
or down on the face of the housings, the curves of 
which are struck from the centre of the driving 
pulley. A worm and wormwheel b are used to 
actuate the rack pinions. The traverse feed of the 
wheel is imparted by the slotted disc ¢ and rod d, 
actuating a pinion e intermittently on the end of 
the cross-feed screw ; f is the stepped pulley belted 
from the overhead to drive the long belt drum g at 
the rear of the housings. The table drive is 
similar to that in planing machines. 

In the surfacers we have several examples of ma- 
chines which are highly specialised, being designed 
to operate on one class of work only, though in 
many instances they are adapted to the performance 
of other, but kindred, operations. We have had an 
example of this in the Reinecker piston ring grind- 
ing machine in the last article. Note may be taken 
now of a few others of special types. 

In a machine by the London Emery Works 
Company, two-edge wheels are mounted on sepa- 
rate heads, at one side of the table. It is de- 
signed specially to grind the edges of locomotive 
connecting-rods, either flat or curved, by changing 
the plain wheels for those of concave section. The 
slight wear of concave wheels in work of this kind 
is of no importance, as they merely grind for good 
appearance, and not for mutual fitting of parts. 
To provide for the difference in radius at the 
centre and the ends, wheels of different radii are 
used, and the curves that are thus ground overlap 
and merge between the middle and the ends. The 
wheel-heads are fixed, the wheels have automatic 
down-traverse or feed, and the table has automatic 
traverse under the wheels by means of tripping- 
dogs. The bed is of the lathe type, mounted on 
four standards. 

In one planer type of surfacing machine the cross- 
rail is a fixture, cast with the housings, and the 
only vertical adjustment is through the sliding of 
the wheel-head up and down on its saddle. The 
saddle has horizontal movement along the cross- 
rail. 

In one type of surfacer, used only for rapid 
roughing-out, the wheel spindle is supported at 
both ends in uprights. The table is adjustable 
underneath the wheel vertically, along with its 
carriage, which moves on strips on the inner faces 
of the uprights, and is traversed longitudinally on 
its carriage by a rack and pinion. A transverse 
movement is imparted to the table by a cross- 
handle. Its capacity is for pieces 20 in. long by 


20 in. wide by 8 in. high. 

The face-wheel is found to be better than the 
edge-wheel for accurate surfacing, because there is 
no tendency for it to wear into grooves on its face. 
It is therefore of value in finishing work that has 
been roughed out with an edge-wheel or by plan- 
ing. 


Planing does not distort pieces as heavy 





grinding does, but a planer cannot finish so accu- 
rately as fine grinding. 

Some surfacing machines, therefore, of the 
planer type, which are not provided with traverse 
movement to the wheel, are fitted both with an 
edge-wheel and a face cylinder. As the wheel does 
not traverse, approximately true work is not pos- 
sible, and so the face of the cylinder is used to 
correct the face, first roughly ground by the edge 
of the wheel. This, however, involves resetting 
of the face of the work from horizontal to vertical. 

For grinding thin bands of metal on both sides, 
the London Emery Works Company have a double 
emery roller machine. The lower roller runs in a 
frame adjustable for height, as the wheel wears, 
and the band of metal is slid over it, being ground 
between the wheel below and that above. The 
height of the roller is adjustable in housings by 
screws and hand-wheels above. As the centres cf 
the wheels are very close, a third pulley with 
horizontal adjustment serves as tightener for the 
belt. The bottom frame is box-shaped, to permit 
of the use of water when necessary. The wheels 
in this machine measure 7} in. in diameter by 
5§ in. wide. 

Another special type of surfacer has two face 
wheels for grinding opposite sides of vertical faces 
of work, parallel and to exact thickness. There 
are two designs in this: one we may term the 
lathe bed type, the other the milling machine type. 
The first is for short pieces, the second for those 
of considerable length. Those of the Diamond 
Machine Company, of Providence, R.I., U.S.A., 
one of whose surface-grinders was described in the 
last article, call for special notice. 

In the lathe type a bed is supported on lathe 
standards and carries two wheel headstocks. These 
are fitted with long bases and adjustment to the 
bed, and are moved simultaneously towards or 
from each other, or independently by a worm-gear 
attached to the shaft of a hand-wheel that comes in 
front of, and at the middle of, the length of the 
bed. Either emery wheel is thrown into or out of 
gear by means of clutches. The work is fastened 
to a cross-slide on the rest, and is traversed trans- 
versely to and fro between the wheels by means of 
a hand lever. The wheels are driven by broad 
single-belt pulleys. The usual size of this machine 
has wheels of 14 in. in diameter and 38-in. face, 
and the distance between their faces is adjust- 
able from 4 in. to 24 in. The cross-slide has 4 in. 
of traverse. The bearings are of cast iron. Sizes 
other than those given are made. 

In the milling machine type, by this firm, the 
bed has offsets at the centre bolted to it on each 
side, to serve as bases for the wheel-heads. These 
heads are of the same form as those on the other 
machine. A feature in this, as in some other 
machines having long beds, is that, instead of end 
standards, adjustable legs are fitted, by which the 
bed can be levelled up on uneven foundations. 
The length of bed—10 ft. in the standard size 
of machine—renders this provision desirable. 
The table runs on Y’s, which are protected by a 
flexible band that winds and unwinds under the 
action of a spring with the movement of the table : 
a similar device to that in use on some American 
Universals. The emery wheels can be fed to the 
work together or independently. Automatic feed 
is employed for the table, and its travel can be 
stopped or reversed instantly at any point, inde- 
pendently of the automatic feeds. 

The form of wheels used on these machines, and 
their mountings, is shown in Fig. 87. The feature 
to be noted is that a very thin emery cylinder is 
used, which is an important factor in reducing 
heating. The firm’s ordinary method of mounting 
is shown for the purpose of comparison in Fig. 88, 
being that type in which no support is afforded 
to the wheel anywhere near the cutting face. 
The emery ring has to be made, therefore, much 
thicker than it need be if supported close to the 
cutting face, as in Fig. 87, and a thick ring is more 
liable to heat the work, strain the machine, and 
absorbs more power. In the adjustable emery 
cylinder the cast-iron cup A, which is in one with 
the disc, encircles the wheel very closely to the 
cutting edge. It is split longitudinally at various 
sections, and is encircled and clamped round the 
cylinder by the ring B, which is tightened by means 
of bolts that pass down to the back of the disc. 
The screws a are used for drawing the wheel for- 
ward through the follower plate that lies within the 
disc, after which the check-nuts are tightened and 
the ring B clamped. 





A special surfacer by the London-Emery Works 
Company is designed for curved surfaces. In this 
case a former is used, on which a small guide pulley 
runs. The work is held on a compound table, and 
is traversed across and underneath the wheel. The 
wheel is belted from a rocking frame at the rear, to 
which the wheel-head is connected with side bars, 
The frame and wheel are traversed by hand over 
the work, and the templet or former is bolted to a 
standard situated midway between the work and 
the rocking frame. 

The methods of holding work in surfacers are 
very varied. All the devices which are employed 
on the planing and shaping machines are in use, 
The tee slots, with tee-headed bolts, or vee’d slots, 
are suitable for heavy masses; and wedges, and 
side clamping bolts, and angle plates for lighter 
work, and angle plates for both. Besides this, 
vices of several patterns are fitted to nearly all 
machines, predominating, however, in those of the 
pillar and knee type, and in the various floor 
types. The plain type of vice used on the shaper 
and milling machine is common, and suitable for 
small pieces which cannot be bolted down to the 
table, the vice being bolted to the table instead. 

In some of the face wheels of the floor typea 
rest is pivoted in front of the wheel, to be set to any 
angle to permit of the grinding of edges to various 
angles. The same provision is embodied in the 
disc grinders, in which emery cloth is cemented on 
the face of steel discs. 

Tilting tables of various types are very common. 
A special application of these is for grinding long 
knives ; a class of work, however, which lies outside 
the scope of this series of articles. 

Another holding device is a table carried on an 
upright, with quadrant slots for setting it to any 
angle between vertical and horizontal against a face 
wheel, so permitting of grinding the edges or faces 
of work to all angles. 

In another, work of small dimensions is held 
down with binding screws, in a similar fashion to 
that employed for holding plates down in edge- 
planing machines. Some of these, however, are of 
large dimensions, and are used for grinding the 
edges of plates and bars. These also in some cases 
are fitted with provision for setting to a few degrees 
of angle, the clamping table being pivoted, and 
raised and supported with vertical screws in pillar 
standards, 

In another, an angle bracket bolted on the table 
carries a vice with vertical jaws, for gripping long 
pieces that pass down beside the knee bracket. In 
another, a horizontal vice resembles a capped bear- 
ing, between the seating and the cap of which, 
round and other shaped rods or round tubes are 
gripped for grinding their ends. The magnetic 
chucks are another device, which will be illustrated 
in a iater article. 








THE BRITISH ASSOCIATION. 

In our last issue we gave a brief account of the 
opening proceedings of the Belfast meeting of the 
British Association for the Advancement of Science, 
a function which will have become, before these 
lines appear in print, a thing of the past. The 
time at our disposal, and the distance of Belfast 
from London, prevented the presentation of more 
than a brief outline of the proceedings, so we now 
commence our usual report from the commence- 
ment. 

The session began, according to custom, with a 
general meeting on the Wednesday evening (the 
10th inst.), when the retiring President, Principal 
Arthur W. Riicker, introduced his successor, Pro- 
fessor James Dewar, M.A., D.Sc., F.R.S. The 
meeting was held in Grosvenor Hall, a building 
which holds about 2000 people, and which was well 
filled. The usual formalities having been gone 
through, Dr. Riicker making an excellent speech, 
not devoid of humour, Professor Dewar proceeded 
to deliver his 

PRESIDENTIAL ADDRESS. 


In his introductory sentences Professor Dewar 
referred to the loss the Association had experienced 
by the death of its assistant general secretary, Mr. 
George Griffith, who had been a familiar presence at 
the meetings for a period of 40 years. Sir Josey h 
Gilbert, who has also passed away since the last mect- 
ing, was a past president ; he was one of the six who 
marked their 50 years of membership in 1898, and 
had indeed been an active member of the Society 
for over 60 years. He devoted his life to the study 
of agriculture, following his subject in the true 
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scientific spirit, submitting the complex conditions 
of agriculture to systematic analysis. By the death 
of Professor Alfred Cornu the world has lost one who 
worthily upheld the great traditions of France as a 
country of scientific culture. At the early age of 26 
he was chosen as Professor of Physics at the Ecole 
Polytechnique, which position he held until his 
death. His favourite field of research was that of 
optics ; but in electricity, in acoustics, and in the 
field of physics generally, he prosecuted much origi- 
nal research. The President next proceeded to speak 
of the progress of Belfast during the 28 years that 
have elapsed since the last meeting of the British 
Association in that city. Its population has in- 
creased about 75 per cent., and since the early 
‘Afties the customs collected at the port have 
developed tenfold. Belfast has distanced all rivals 
jn the linen industry, notwithstanding the fact that 
most of the raw material is now imported—a 
circumstance, we may add, not to the credit of 
Ulster, to judge by what was said at the last 
meeting in Belfast of the Institution of Mechanical 
Engineers. 

The address of Tyndall, as President of the 
Association at the meeting of 1874, next came 
under review, after which Professor Dewar spoke 
strongly on Great Britain’s lamentable neglect of 
education, and the disastrous effect it was likely to 
have on the prosperity of the country. 

This brought the President to that part of his 
address of particular interest to his audience— 
the branch of study with which his own labours 
have of late been more intimately connected. 
He traced the history of the artificial produc- 
tion of lower temperatures from the earliest 
records, commencing with Bacon’s suggestions and 
Boyle’s paper on ‘‘ New Experiments and Observa- 
tions touching Cold, or an Experimental History of 
Cold,” read before the Royal Society in 1682. 
This, the President stated, forms a most com- 
plete history of everything known about cold up to 
that date, and gives particulars of Boyle’s own ex- 
periments made by means of glaciating mixtures of 
snow on ice and salt. The important, but com- 
paratively little-recognised, work of Amontons, 
who contributed two most important papers to the 
French Academy in 1702-3, are next mentioned. 
He regarded heat as due to a movement of the 
particles of bodies, and as the general cause of all 
terrestial motions. The new facts he recorded 
were ‘‘ observations on the spring or pressure of 
air brought about by the action of heat ;” and he 
showed that ‘‘ different masses of air, measured at 
the same initial spring or pressure, when heated to 
the boiling point of water, acquire equal incre- 
ments of spring or pressure, provided the volume 
of the gas be kept at its initial value.” He further 
proved that ‘‘ if the pressure of the gas before heat- 
ing bedoubled or tripled, then the additional spring or 
pressure resulting from the heating tothe boilng-point 
of water is equally doubled or tripled. How much 
of this is at the root of the matter upon which the 
physics of heat engines is built up, our readers will 
at once recognise, but the more immediate result 
was the increased perfection of the air thermometer 
as a standard instrument, the old instrument of 
Galileo being ‘‘inconvenient to use.” Amontons 
was, the lecturer stated, the first to recognise that 
the use of air as a thermometric substance led to 
the inference of a zero of temperature. The zero 
of Amontons’ thermometer was minus 240 deg. if 
the usual centennial difference between the freezing 
and boiling points of water be adopted ; a remark- 
able approximation to our modern value of the 
same point of minus 273 deg. 

Amontons’ valuable contributions to knowledge 
were not appreciated until Lambert, in 1779, re- 
peated his experiments and endorsed his results, 
but corrected the value of zero of the air scale to 
minus 270 deg. Lambert pointed out that zero of 
temperature might be called absolute cold, and that 
at this temperature the volume of air would be 
practically nothing; ‘‘the particles of air would 
fall together and touch each other, and become 
dense like water.” In 1759, Braun, of Moscow, 
froze mercury by means of a mixture of snow and 
nitric acid, and the experiment was repeated by 
Hutchins at Hudson’s Bay, who showed that the 
freezing point was minus 40 deg. Cent., a much 

her point than was formerly considered to be 
the critical temperature. 

Passing by the interesting references made in 
the address to the speculations of Laplace, La- 
voisier, Dalton, Black, Gay-Lussac, Clement, and 
rmes, we arrive at the investigations of Lord 


Kelvin, who, in 1848, gave the question an en- 
tirely new form. The mechanical equivalent of 
heat having been determined by Joule, Lord 
Kelvin drew attention to the great principles 
underlying Carnot’s work on ‘‘ The Motive Power 
of Heat,” and demonstrated by the application of 
the laws of thermo-dynamics, not only that the 
zero of temperature is a reality, but that it must 
be located at 273 deg. below the freezing point of 
water. This, the address stated, was a great 
advance, and ‘‘as no one has attempted to impugn 
the solid foundation of theory and experiment on 
which Lord Kelvin based his thermo-dynamic scale, 
the existence of a definite zero of temperature 
must be acknowledged as a fundamental scientific 
fact.” 

In their speculations chemists were dealing 
theoretically with temperatures to which they could 
not make any but the most distant experimental 
approach, being sorely hampered by the want, of 
some powerful and accessible agent for their pro- 
duction. That want was supplied by Thelorier, 
who produced in 1835 liquid carbonic acid in large 
quantities, and further made the fortunate dis- 
covery that the liquid could be frozen into a snow 
by its own evaporation. Faraday took advantage 
of this, and under exhaustion lowered its boiling 
point from minus 78 deg. Cent. to minus 110 deg. 
Cent., and by combining this low temperature with 
pressure all the gases were liquefied by the year 
1844, with the exception of the three elementary 
gases, hydrogen, nitrogen, and oxygen, and three 
compound gases, carbonic oxide, marsh gas, and 
nitric oxide. Andrews, twenty-five years later, 
attempted to induce change by much _ higher 


pressure; using the temperature of a solid 
carbonic acid bath with 300 os but 
none of the gases mentioned exhibited any 


appearance of liquefaction. Joule and Kelvin 
in 1862 experimented ‘‘ On the Thermal Effects of 
Fluids in Motion,” in which the thermometrical 
effects of passing gases under compression through 
porous plugs furnished important data for the 
study of the mutual action of gas molecules. No 
one, however, had attempted to make a’ complete 
study of the liquefiable gas throughout wide ranges 
of temperature, but this was accomplished by 
Andrews in 1869. He found that at temperatures 
above. 31 deg. Cent. liquid carbonic acid could not 
be separated into two distinct kinds of matter, 
could not be effected even when the pressure 
reached 400 atmospheres. This limiting tempera- 
ture he called the critical temperature. By his in- 
vestigations he defined two constants—-critical tem- 
perature and pressure—which have been of the 
greatest importance in subsequent researches. 
His well-known equation of continuity was put 
forward by Van der Waals in 1873. Its chief merit 
is that it is based on a mechanical foundation, and 
it is in no sense empiric. James Thomson and 
Willard Gibbs carried the work further, and the 
later work of Andrews, Van der Waals, and Amaget, 
referred to in the address, rendered it possible 
to calculate the critical data for the so-called 
permanent gases—oxygen and nitrogen. This was 
done by Sarrau in 1882. Pictet and Cailletet made 
suggestive experiments upon the so-called per- 
manent gases, and the static liquefaction of oxygen 
was effected by Wroblewski in 1883. Oxygen and 
air were liquefied by liquid ethylene, by which, 
when evaporated in vacuo, a steady temperature 
minus 140 deg. was maintained. By these a tem- 
perature of 200 deg. below melting ice was obtained. 
Van der Waals evolved the important theory of 
corresponding states, in which the ratios of the 
temperature, pressure, and volume to the critical 
temperature, pressure, and volume respectively, 
are the same for the two substances ; and in corre- 
sponding states he showed that the three pairs of 
ratios all coincided. Madame Christine Meyer 
completely verified by experiment Van der Waals’ 
law of correspondence. By the light of these 
investigations it may safely be inferred that, if 
hereafter a gas be discovered, in small quantity, 
even four times more volatile than liquid oxygen, 
by a study of its isothermals at low temperature 
its most important liquid constants may be deter- 
mined, although the isolation of the real liquid 
may be for a time impossible. 

At this point, the lecturer said that theory had 
outrun experiment. Just as seventy years ago 
chemists were waiting for some means of getting a 
temperature of 100 deg. below melting ice, so ten 
years ago they were casting about for the means of 








going 100 deg. lower still. To produce liquid air 


in the atmosphere of an ordinary laboratory is 
analogous to the production of liquid water starting 
from steam at white heat, and working with all the 
implements and surroundings at the same high 
temperature. The problem was not so much how 
to produce intense cold as how to save it, when 
produced, from being immediately levelled up by 
the relatively superheated surroundings. Ordinary 
non-conducting packings were inadmissable because 
they are both cumbrous and opaque, while in 
working near the limits of our resources it is 
essential that the product should be visible and 
readily handled. It was while puzzling over this 
mechanical and manipulative difficulty in 1892 that 
it occurred to Professor Dewar that the — 
of an arrangement used nearly 20 years before in 
some calorimetric experiments, which was based 
upon the work of Dulong and Petit on radiation, 
might be employed with advantage as well to 
protect cold substances from heat as hot ones from 
rapid cooling. He therefore tried the effect of keep- 
ing liquefied gases in vessels having a double wall, the 
annular space between being very highly exhausted. 
Experiments showed that liquid air evaporated at 
only one-fifth of the rate prevailing when it was 
placed in a similar unexhausted vessel, owing to the 
convective transference of heat by the gas particles 
being enormously reduced by the high vacuum. 
But, in addition, these vessels lend themselves to 
an arrangement by which radiant heat can also be 
cut off. It was found that when the inner walls 
were coated with a bright deposit of silver the influx 
of heat was diminished to one-sixth the amount 
entering without the metallic coating. The total 
effect of the high vacuum and the silvering is 
to reduce the ingoing heat to about 3 per 
cent. The efficiency of such vessels depends 
upon getting as high a vacuum as_ possible, 
and cold is one of the best means of effecting 
the desired exhaustion. All that is necessary is to 
fill completely the space that has to be exhausted 
with an easily condensable vapour, and then to 
freeze it out in a receptacle attached to the primary 
vessel that can be sealed off. The advantage of 
this method is that no air pump is required, and 
that, theoretically, there is no limit to the degree 
of exhaustion than can be obtained. The action is 
rapid, provided liquid air is the cooling agent, and 
vapours like mercury, water, or benzol are em- 
ployed. It is obvious that when we have to deal 
with such an exceptionally volatile liquid as hy- 
drogen, the vapour filling may be omitted, be- 
cause air itself is now an easily condensable 
vapour. In other words, liquid hydrogen col- 
lected in such vessels, with the annular space 
full of air, immediately solidifies the air, and 
thereby surrounds itself with a high vacuum. In 
the same way, when it shall be possible to collect a 
liquid boiling on the absolute scale at about 5 deg., 
as compared with the 20 deg. of hydrogen, then 
the annular space might be filled with the latter 
gas to begin with, and yet there would be directly 
obtained a very high vacuum, owing to the solidifi- 
cation of the hydrogen. Many combinations of 
vacuum vessels can be arranged, and the lower the 
temperature at which operations are conducted, the 
more useful they become. Vessels of this kind are 
now in general use, and in them liquid air has 
crossed the American continent. Of the various 
forms, that variety is of special importance which 
has a spiral tube joining the bottom part of the 
walls, so that any liquid gas may be drawn off from 
the interior of such a vessel. In the working of 
regenerative coils such a device becomes all-impor 
tant, and such special vessels cannot be dispensed 
with for the liquefaction of hydrogen. 

In the early experiments of Pictet and Cailletet, 
cooling was produced by the sudden expansion of 
the highly-compressed gas, preferably at a low 
temperature, the former using a jet that lasted for 
some time, the latter an instantaneous adiabatic 
expansion in a strong glass tube. Neither process 
was practicable as a mode of producing liquid gases, 
but both gave valuable indications of ial change 
into the liquid state by the production of a tem- 
porary mist. Linde, however, saw that the con- 
tinuous use of a jet of highly-compressed gas, 
combined with regenerative cooling, must lead to 
liquefaction on account of what is called the Kelvin- 
Joule effect ; and he succeeded in making a machine, 
based on this principle, capable of producing liquid 
air for industrial purposes. These experimenters had 
proved that, owing to molecular attraction, com- 
pressed gases passing through a porous plug or small 
aperture were lowered in temperature by an amount 
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depending on the difference of pressure, and in- 
versely as the square of the absolute temperature. 
This means that for a steady difference of pressure 
the cooling is greater the lower the temperature. 
The only gas that did not show cooling under such 
conditions was hydrogen. Instead of being cooled, 
it became actually hotter. The reason for this ap- 
parent anomaly is that every gas has a thermo- 
metric point of inversion above which it is heated 
and below which it is cooled. This inversion 
point, according to Van der Waals, is six and 
three-quarter times the critical point. The 
efficiency of the Linde process depends on working 
with highly compressed gas well below the inver- 
sion temperature, and in this respect this point 
may be said to take the place of the critical one, 
when in the ordinary way direct liquefaction is 
being effected by the use of specific liquid cooling 
agents. The success of both processes depends 
upon working within a certain temperature range, 
only the Linde method gives us a much wider range 
of temperature within which liquefaction can be 
effected. This is not the case if, instead of 
depending on cooling by the internal work done 
by the attraction of the gas molecules, the com- 
pressed gas is forced to do external work as in 
the well-known air machines of Kirk and Cole- 
man. Both these inventors have pointed out that 
there is no limit of temperature, short of lique- 
faction of the gas in use in the circuit, that such 
machines are not able to give. While it is 
theoretically clear that such machines ought to be 
capable of maintaining the lowest temperatures, 
and that with the least expenditure of power, it is 
a very different matter to overcome the practical 
difficulties of working such machines under the con- 
ditions. Coleman kept a machine delivering air at 
minus 83 deg. for hours, but he did not carry his 
experiments any further. Recently Monsieur 
Claude, of Paris, has, however, succeeded in work- 
ing a machine of this type so efficiently that he 
has managed to produce one litre of liquid air per 
horse-power expended per hour in the running of 
the engine. This output is twice as good as that 
given by the Linde machine, and there is no reason 
to doubt that the yield will be still further im- 
proved. It is clear, therefore, that in the imme- 
diate future the production of liquid air and hy- 
drogen will be effected most economically by the 
use of machines producing cold by the expenditure 
of mechanical work. 

Professor Dewar next proceeded to deal with the 
liquefaction of hydrogen, which is a colourless 
transparent body. It has a clearly-defined surface, 
is easily seen, drops well, in spite of the fact that 
its surface tension is only the thirty-fifth part of 
that of water, or about one-fifth that of liquid air, 
and can be poured easily from vessel to vessel. The 
liquid does not conduct electricity, and, if anything, 
is slightly diamagnetic. Compared with an equal 
volume of liquid air, it requires only one-fifth the 
quantity of heat for vaporisation ; on the other hand, 
its specific heat is ten times that of liquid air, or 
five times that of water. The coefficient of expan- 
sion of the fluid is remarkable, being about ten 
times that of gas; it is by far the lightest liquid 
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known to exist, its density being only one-four- 
teenth that of water ; the lightest liquid previously 
known was liquid marsh gas, which is six times 
heavier. The only solid which has so small density 
as to float upon its surface is a piece of pith wood. 
It is by far the coldest liquid known. © At ordinary 
atmospheric pressure it boils at minus 252.5 deg. 
or 20.5 deg. absolute. The critical point of the 
liquid is’ about 29 deg. absolute, and the critical 
pressure not more than fifteen atmospheres. The 
vapour of the hydrogen arising from the liquid 
has nearly the density of air—that is, it is four- 
teen times that of the gas at the ordinary tem- 
perature. Reduction of the pressure by an air- 
pump brings down the temperature to minus 
258 deg., when the liquid becomes a solid resembling 
frozen foam, and this by further exhaustion is cooled 
to minus 260 deg., or 13 deg. absolute, which is the 
lowest steady temperature that has been reached. 
The solid may also be got in the form of a clear 
transparent ice, melting at about 15 deg. absolute, 
under a pressure of 55 millimetres, possessing the 
unique density of one-eleventh that of water. Such 
cold involves the solidification of every gaseous 
substance but one that is at present definitely 
known to the chemist, and so liquid hydrogen in- 
troduces the investigator to a world of solid bodies. 
The contrast between this refrigerating substance 
and liquid air is most remarkable. On the removal 
of the loose plug of cotton-wool used to cover the 
mouth of the vacuum vessel in which it is stored, 
the action is followed by a miniature snow- 
storm of solid air, formed by the freezing of 
the atmosphere at the point where it comes 
into contact with the cold vapour rising from 
the liquid. This solid air falls into the vessel 
and accumulates as a white snow at the bottom of 
the liquid hydrogen. When the outside of an 
ordinary test-tube is cooled by immersion in the 
liquid, it is soon observed to fill up with solid air ; 
and if the tube be now lifted out, a double effect is 
visible, for liquid air is produced both in the inside 
and on the outside of the tube—in the one case by 
the melting of the solid, and in the other by conden- 
sation from the atmosphere. 

The strong condensing powers of liquid hydrogen 
afford a simple means of producing vacua of very 
high tenuity. When one end of a sealed tube con- 
taining ordinary air is placed for a short time in 
the liquid, the contained air accumulates as a solid 
at the bottom, while the higher part is almost 
entirely deprived of particles of gas. So perfect 
is the vacuum thus formed, that the electric dis- 
charge can be made to pass only with the greatest 
difficulty. 

The evaporation of solid hydrogen under the air 
pump to within 13 or 14 deg. of the zero can be 
reached ; but to win these few remaining degrees 
would be a far greater achievement than any so far 
accomplished in low-temperature research. The 
difficulty is two-fold, having to do partly with 
process and partly with material. The application 


of the methods used in the liquefaction of gases 
becomes continually harder and more troublesome 
as the working temperature is reduced ; thus, to 
pass from liquid air to liquid hydrogen—a difference 





of 60 deg.—is, from a thermodynamic point of 
view, as difficult as to bridge the gap of 150 deg. 
that separates liquid chlorine and liquid air. By 
the use of a new liquid gas exceeding hydrogen in 
volatility to the same extent as hydrogen does 
nitrogen, the investigator might get to within five 
deg. of the zero; but even a second hypothetical 
substance, again exceeding the first one in volatility 
to an equal extent, would not suffice to bring him 
quite to the point of his ambition. That the zero 
will ever be reached by man is extremely im- 
probable. A thermometer introduced into regions 
outside the uttermost confines of the earth’s 
atmosphere might approach the absolute zero, pro- 
vided that its parts were highly transparent to all 
kinds of radiation, otherwise it would be affected by 
the radiation of the sun, and would therefore 
become heated. 

Helium is a gas more volatile than hydrogen. 
It has shown no signs of liquefaction even when 
compressed to 80 atmospheres, while the tube 
containing it was surrounded by solid hydrogen ; 
and on suddenly expanding, no instantaneous mist 
appeared. The inference drawn was that it must 
have touched a temperature of from 9 deg. to 
10 deg., and that the boiling-point would be about 
5 deg. absolute. 

After commenting on the prospects opened out 
to the chemist and physicist by the attainment of 
lower temperatures than have yet been reached, the 
lecturer proceeded to deal at some length on the 
temperature of the upper air, the effect of cold on 
electric conductivity, and the phenomena of 
auroras ; and. he concluded his address with some 
records of various low-temperature researches. We 
regret we have not space to deal with this most 
interesting part of the address. The following 
may, however, be quoted, without going into the 
more recondite part of the subject. 

The effect of cold upon the life of living orga- 
nisms is a matter of great intrinsic interest, as 
well as of wide theoretical importance. Experi- 
ment indicates that moderately. high temperatures 
are much more fatal, at least to the lower forms 
of life, than are exceedingly low ones. Some 
elaborate tests were carried out at the Jenner 
Institute of Preventive Medicine on a series 
of typical bacteria. These were exposed to the 
temperature of liquid air for 20 hours, but. their 
vitality was not affected, their functional activities 
remained unimpaired, and the cultures which they 
yielded were normal in every respect. The same 
result was obtained when liquid hydrogen was 
substituted for air. A similar persistence of 
life in seeds has been demonstrated even at the 
lowest temperatures ; they were frozen for over a 
hundred hours in liquid air, at the instance of 
Messrs. Brown and Escombe, with no other result 
than to affect their protoplasm with a certain inert- 
ness, from which it recovered with warmth. Sub- 
sequently, commercial samples of barley, pea, 
vegetable - marrow, and mustard seeds were 
literally steeped for six hours in liquid hydrogen 
at the Royal Institution, yet when they were 
sown by Sir W. T. Thiselton Dyer at Kew in the 
ordinary way, the proportion in which germination 
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occurred was no less than in the other batches 
of the same seeds which had suffered no abnormal 


treatment. Bacteria are minute vegetable cells, the | 


standard of measurement for which is the ‘‘ mikron.” 
Yet it has been found possible to completely tritu- | 
rate these microscopic cells, when the operation oe 
carried out at the temperature of liquid air, the 

cells then being frozen into hard breakable masses. 

The typhoid organism has been treated in this way, 

and the cell plasma obtained for the purpose of 

studying its toxic and immunising properties. It 

would hardly have been anticipated that liquid air 

should find such immediate a plication in biological | 
research. A research by Professor Macfadyen, | 
just concluded, has shown that many varieties of 

micro-organisms can be exposed to the temperature ; 
of liquid air for a period of six months without 
any appreciable loss of vitality, although at such a 
temperature the ordinary chemical processes of the 
cell must cease. At that temperature the cells 
cannot be said to be either alive or dead, in the 
ordinary acceptation of these words. It is a new 
and hitherto unobtained condition of living matter 
—a third state. A final instance of the application 
of the above methods was given. Certain species 
of bacteria during the course of their vital pro- 
cesses are capable of emitting light. If, however, 
the cells be broken up at the temperature of liquid 
air, and the crushed contents brought to the ordinary 
temperature, the luminosity function is found to 
have disappeared. This points to the luminosity 
not being due to the action of a ferment—a ‘‘ Luci- 
ferase””—but as being essentially bound up with 
the vital processes of the cells, and dependent for 
its production on the intact organisation of the cell. 
These attempts to study by frigorific methods the 
physiology of the cell have already yielded valuable 
and encouraging results, and it is to be hoped that 
this line of investigation will continue to be vigor- 
ously prosecuted at the Jenner Institute. 

At the conclusion of the reading a vote of thanks 
to Professor Dewar for his address was proposed by 
Sir Robert M‘Connell, on behalf of the Lord Mayor 
of Belfast, Sir Daniel Dixon, who was not present 
on account of the recent death of his son. In the 
course of his remarks the speaker welcomed the 
Association to Belfast, and spoke of the manner in 
which the city was connected with the application 
of scientific principles to industry, and also to the 
encouragement that had been given to technical 
education. 

Sir Frederick Bramwell seconded the motion, 
which, having been carried, and Professor Dewar 
having briefly returned thanks, the meeting was 
brought to a close. 


THE ENGINEERING SECTION. 


On the Thursday of the meeting, September 11, the 
sections met, and the various Presidents gave their 
inaugural addresses. In accordance with our usual 
custom, we commence our report of these proceed- 
ings with an account of the transactions of Sec- 
tion G, which is devoted to engineering. Later 
we shall have something to say about the proceed- 
ings in other sections in which papers have been 
read likely to be of interest to our readers. The 
section did not meet until half-past eleven—an un- 
usually late hour—when 


THE PResIpENT’s ADDRESS 

was read. As Professor Perry’s address was likely 
to attract an audience that would quite overflow 
the somewhat small class-room in Queen’s College, 
Belfast, allotted to Section G, it was arranged 
that the opening proceedings should be held in 
the Library of the College, a spacious hall, which, 
however, was quite full when Professor Perry com- 
menced his reading. As we commence the publica- 
tion of an abstract of the address on another page, 
we need make no extended reference to it here. As 
stated in our last issue, it was devoted to the educa- 
tional aspect of engineering, and raised some rather 
controversial points. In the main, we think engineers 
will agree with the views set forth, even if they do 
not all form such an exalted opinion of the original 
Finsbury practice as to class it as the unsurpass- 
able ideal of educational perfection. However that 
may be—and even parental fondness did not lead 
Professor Perry into so labelling it—we are glad to 
see anyone stirring the stagnant waters of the 
technical colleges, in the hope that, even if the 
placid surface is muddied, attention may be called 
to the need for a little more energy on the part of 
**the authorities.” 











On the conclusion of the reading of the address, 


a vote of thanks to the author was proposed by Mr. 
Hawksley, and seconded by Sir Frederick Bramwell. 


Larce Gas ENGINEs. 


Members of the section having proceeded to their 
own room, which was at first quite too small for 
the purpose, Mr. H. A. Humphrey read a paper on 
‘*Recent Progress in Large Gas Engines.*’ This 
we commence to print in full on another page. It 
was illustrated by a large number of lantern slides ; 
and, as will be seen, it contained a record of the re- 
markable advance that has taken place during the last 
few years—one might almost say the last few months 
-—in the construction of gas engines of larger power. 

There was no discussion on Mr. Humphrey’s 
paper, the meeting being adjourned immediately 
after its reading in order that members might make 
an excursion through 

Betrast Harsour Works. 


For this purpose the Harbour Commissioners 
had lent their steamer the Musgrave. Members 
were received by some members of the Commission, 
by Mr. G. L. F. Giles, the engineer, and Mr. Red- 
fern Kelly, the assistant engineer. The Spencer 
Dock and the entrance works now in operation were 
inspected. The Musgrave then steamed into the 
Musgrave Channel, which is now approaching com- 
pletion, and here the party were shown the exten- 
sive dredging operations and reclamation of slob 
lands which are there being proceeded with. On 
leaving the Musgrave Channel the vessel proceeded 
down the lough to the outer lighthouse, inspecting 
the light buoys and lighthouses. 


Tue STreaAmM TURBINE. 


At the second sitting of the section, on Friday, the 
12th inst., Professor Perry occupied the chair. A 
long programme had been prepared. The first paper 
taken was by the Hon. C. A. Parsons, and was on 
the steam turbine. The author referred to the 
trials of the Viper and the Cobra, the details 
of which have been already chronicled in our 
columns. In giving some _ interesting parti- 
culars of the early history of his invention, Mr. 
Parsons stated that the use of the compound tur- 
bine was commenced in this country in 1884 for 
driving dynamos ; by 1890 about 360 such plants 
had been set to work in sizes from 4 horse-power to 
120 horse-power, the total aggregate at that date 
being 5000 horse-power ; by 1896, 600 turbo plants 
had been sold, the total aggregate at that date 
being 40,000 horse-power, and the largest individual 
plant was of 600 horse-power. At the present 
time 800 turbo plants had been sold, aggregating 
200,000 horse-power, the largest being of 3000 
horse-power. On the Continent, Messrs. Brown, 
Boveri, and Co., of Baden, Switzerland, took up the 
manufacture of compound turbines in 1900, and had 
sold 20 plants with an aggregate of 29,000 horse- 
power, the largest being of 5000 horse-power. The 
British Westinghouse Company had lately contracted 
with the Metropolitan and District Railway Com- 
— for the supply of ten turbo-alternators of 5000 

orse-power, and several plants of moderate size 
had also been built by the Westinghouse Machine 
Company, of Pittsburg. The total aggregate of 
turbines at work and on order of the compound 
me we flow type, for generating - electricity in 

ngland, and on the Continent and elsewhere, was 
not far short of 300,000 horse-power. Turning to 
the question of economic results, the author said 
that the lowest steam consumption so far recorded 
had been 17.3 1b. per kilowatt-hour, with a 1000- 
kilowatt continuous-current plant, one of several 
built for the Newcastle and District Electric Light- 
ing Company; this figure corresponded to about 
10.2 lb. of steam per indicated horse-power hour. 
There seemed no doubt that still lower steam 
consumptions per horse-power would be reached in 
turbines of large size working with superheated 
steam and a good vacuum. Several turbine plants 
had been tested after being at work for a consider- 
able time, in order to ascertain if any increase 
of steam consumption occurred with age, and in all 
cases no observable increase could be detected. 

Reverting to the marine steam turbine, the paper 
stated that at present there have been seven vessels 
fitted ; the Turbinia, the destroyers Cobra, Viper, 
and Velox, the Clyde passenger boats the King 
Edward and Queen Alexandra (see page 372), and 
the yacht Tarantula. The large yacht Lorena will 
be completed this autumn. The destroyer Eden 
and the third-class cruiser Amethyst would be 
completed in 1903, and within the last few weeks 
orders for two turbine cross-Channel boats of about 


8000 horse-power had been placed with Messrs, 
W. Denny and Brothers ; one of these vessels is for 
the Chatham and Dover Railway, for the Dover and 
Calais route. The total aggregate indicated horse- 
power of the above vessels was 82,900 horse-power, 

The question of coal consumption was next con- 
sidered, and the author then described the method 
of economising fuel at low speeds by the fitting of 
additional small engines in the manner that has 
already been explained in ENGINEERING, in our de- 
scription of the destroyer Velox.* The excellent 
performance of the Clyde passenger steamer King 
Edward was next veheindhG Riri author. These par- 
ticulars also have already been given in these pages.+ 
Mr. Parsons quoted the remarks of Mr. James Denny 
at the launch of the Queen Alexandra, as to the re- 
sults of experiments and trials made with the King 
Edward. If the King Edward: had been fitted with 
balanced twin triple-expansion engines of the most 
improved type, and of such size as would consume all 
the steam the existing boiler could make, the best 
speed she could possibly have obtained would have 
been 19.7 knots, against the 203 knots actually done 
by the King Edward, showing an increase in speed 
of eight-tenths of a knot. This difference corre- 
sponded to a gain in indicated horse-power in favour 
of the turbine steamer of 20 per cent. It would 
hardly have been possible to drive the King Edward 
at 204 knots with ordinary engines owing to the 
extra weight of the machinery and the necessarily 
increased displacement. The attempt to do so 
could only have resulted in the speed being 
obtained at an enormously increased first cost and 
a ruinous expenditure of coal and the like on ser- 
vice. Referring to the question of coal consump- 
tion, the results of the King Edward on service had 
been compared with the Duchess of Hamilton, and 
from the comparison it had been found that the 
Duchess of Hamilton at 16} knots burned 16 tons, 
and the King Edward at 185 knots burned 18 tons. 
The Duchess of Hamilton had only compound en- 
gines ; by the use of triple engines her consumption 
could be reduced ; but .even with triple engines, if 
she were to be driven at 184 knots on service, her 
consumption would have been over 22 tons, as 
against 18 in the King Edward. This corre- 
sponded to a saving of about 20 per cent. in favour 
of the latter vessel. The figures were based on 
the assumption that the Duchess of Hamilton 
was left as she was as regards displacement, 
but as her speed was only 18 knots on trial, the 
greater displacement necessary to carry the extra 
weight of machinery for the higher speed would 
have resulted ina considerable increase on the coal 
consumption of 22 tons. The paper concluded by 
narrating the advantages that would follow the 
adoption of the steam turbine system of propulsion 
in vessels of large size, such as Atlantic liners, 
cruisers, and battleships. The benefit, the author 
stated, would be greater than in the case of smaller 
vessels, for the large turbines that would be suit- 
able to such vessels would be cheaper to build, 
lighter in weight, and occupy less space in propor- 
tion to power. The design of such large turbines 
presented no difficulties beyond those that had 
already been successfully disposed of in the case of 
smaller vessels ; and the greater size facilitated the 
introduction of important refinements for reducing 
coal consumption. 

The discussion on this paper was opened by 
Professor Unwin, who reminded the meeting that 
Girard had once said that the turbine would super- 
sede the reciprocating engine, and it was interest- 
ing to see what Mr. Parsons had done in connection 
with this prophecy. He was glad to see that the 
turbine was being reversed in pumping machinery. 
It was difficult to see finality in the changes in 
marine engineering that might be wrought by Mr. 
Parsons’ invention ; and as it. was stated that the 
larger the machinery was the easier it became to 
work, one could hardly conceive the limit of the 
steam turbine for purposes of ship-propulsion. 

Colonel Crompton, referring to the fact that 
Mr. Parsons had produced a reverse-acting turbine, 
looked on the fact as one of extreme importance. 
The turbine was already used for electric lighting, 
and a prospect was opened up by the reverse action 
for combining the lighting machinery of a country 
house with a system of water-raising which could 
be used for fire as well as domestic purposes, 1n 4 
manner that would not be possible with the ordinary 
reciprocating engine. 








| * See ENGINEERING, vol. Ixxiii., page 223. 
+ Ibid., vol. Ixxii., page 16, 
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Sir William Preece said that he had been a sup- 
orter of the steam turbine since 1884, and had 
watched its progress from the first. Although 
that progress might now appear to have been slow, 
it was a characteristic of good things to advance 
radually. The striking feature in the progress 
was the way in which the consumption of steam 
had been reduced. He had been connected with 
the electric lighting installation of the town of 
Whitby when the steam turbine was installed, 
and had found it to work in a most satisfactory 
manner. 

Mr. Carter asked what would be the result of 
superheating steam. : 

Mr. Hawksley said that as one interested in 
water works it was satisfactory to know that a 
rotating pump, which Professor Unwin had de- 
scribed as a reverse turbine, had worked so well. 
In comparing it with the reciprocating pump, the 
low efficiency of the engine’ might be compensated 
by the higher efficiency of the pump. 

Professor Dunkerley said that, acting for Pro- 
fessor Ewing, he had assisted in testing the steam 
turbine in 1897, and had found it gave highly satis- 
factory results. It had appeared by a comparison 
of the observed results with the Turbinia that there 
was a loss in efficiency of the whole mechanism of 
propulsion which was only to be referred to the 
propellers. The consumption of steam was 29 lb. 
per effective horse-power per hour. The propul- 
sive coeflicient was two-thirds, and that would work 
out at 19 lb. per indicated horse-power per hour. 
As Mr. Parsons was able to get in hand an efficiency 
of 15 lb. of steam per horse-power per hour, there 
was evidently a loss. The efficiency of an ordinary 
screw was about 68 per cent., but it would seem that 
the Turbinia’s screws had an efficiency of about 
50 per cent. He would ask the author whether 
this were so, and whether he obtained higher effi- 
ciency with larger screws. 

Professor Hele-Shaw said that Mr. Parsons had 
found that the best way of using steam was by 
the parallel flow turbine, which gave an increased 
economy of 15 per cent. ; but this result had only 
been reached by exhaustive trials. His success 
had been reached by carrying out experiments that 
very few people would have had the courage to per- 
severe with in the face of the discouragement that 
had been encountered. The great — of 
engineers had not believed economical results 
could be attained; but the wonderful economy 
of the machine and the accuracy of its mecha- 
nism were its most striking features. Practical 
men had stated that the wear of the bearings would 
lead to the blades not clearing, but such experience 
as had been gained tended to show this defect 
would not arise. He had seen: details of a test 
made with the steam turbine against a Corliss 
engine at Elberfeld, and the turbine had shown 
considerably higher economy. Reference had 
been made to the reverse action of the steam 
turbine for pumping; but it should be remem- 
bered that the turbine itself had been reversed 
when used for marine purposes through fitting 
extra reverse blades, which were called into play 
when needed, but otherwise rotated in vacuum in 
order that they might not absorb power. 

The President, in proposing a vote of thanks to 
the author, asked him when he might expect to see 
an oil or gas turbine. 

Mr. Parsons, in replying to the discussion, said 
that he had superheated the steam for running 
the turbine as high as 200 deg., the pressure being 
150 lb. to the square inch. He estimated the gain 
in efficiency due to superheating to be about 1 per 
cent. for every 10 deg. of superheat. The gain was 
rather higher for the first few degrees ; but the 
figure stated was about the average. He had not 
gone very high yet; but he saw no reason why 
the steam should not be superheated up to any 
temperature within reason. It would, however, be 
necessary to keep the metal of the cylinder of uni- 
form section, as any irregularity in the thickness 
would tend to bend the casting. He had been 
asked about high lifts for the reverse turbine. In 
New South Wales pumps were placed in series, and 
raised water a distance of about 700 ft., each pump 
working against a head of about 240 ft. The efti- 
cieney of screw propellers was a difficult subject. 
In the Turbinia he made an assumption that there 
was 55 per cent. between the indicated and pro- 
pulsive horse-power. That was on the basis that 
14} Ib. of saturated steam at 200 Ib. pressure at 
the engine was used per indicated horse-power per 
hour. If the augmented resistance due to the fric- 





tion of the shafts, the under-water fittings connected 
with the propeller, the water on the blades, &c., 
were 10 per cent., that would bring the efficiency of 
the propellers to 65 per cent. That agreed with 
the tank experiments made by Messrs. Denny at 
Dumbarton, with a model from which the under- 
water fittings were removed. The slip rates of 
a screw would generally be about 22 per cent., 
but in the Queen Alexandra model it was 30 per 
cent. with flat blades. It should be noted that the 
velocity of the blade tips with the screws of the 
Queen Alexandra was not greater than that attained 
with the screws of third-class cruisers. The re- 
versal of the marine turbine was effected, as stated, 
by separate blades which ran in vacuum when not 
in work. It could be arranged that the blades 
would work in either direction by the reversal of 
the flow of steam, but this would mean that the 
form of blade would not be efficient for either 
direction of rotation. It was therefore best to 
shape the blades so that they would give the best 
results for going ahead, and have a separate set for 
the sternward motion of the ship. In regard to 
efficiency, it might be added that the turbine had 
been tried against a Sulzer engine of the same 
power. At three-quarters load the two were equal; 
above that the turbine had the advantage; but 
below, the reciprocating engine was best. The 
turbine, however, used from 1 to 2 per cent. less 
oil than the other engine, which would be about 
16 per cent. on the value of the steam. At the 
Newcastle station the use of steam turbines gave a 
saving which averaged 5/. a week in value. 


Roap ReEsIsTaNce. 


The report of the committee appointed to inquire 
into ‘‘The Resistance of Road Vehicles to Trac- 
tion” was next presented to the section by Pro- 
fessor H. 8. Hele-Shaw, the secretary of the com- 
mittee, who had drawn up the report, assisted by 
Mr. Gill. The report is a long and valuable pub- 
lication, which comes opportunely at the present 
time. The first ten sections give a summary of 
the work done in road resistance from the earliest 
time for which records are available. The com-| 
piling of this reswmé must have been a labour | 
which occupied a great deal of time, and| 
for which all travellers upon roads on wheels '| 
owe their thanks to the author and his assistant. 
After dealing with the work of Corréze and | 
Manés, 1832, of Corioles, 1835, General Morin, 
1837-42, the researches of M. Dupuit, the theo- 
retical investigations of Edmund Leaky, 1847, the 
work of Charié-Marsaines, the experiments by A. 
Michilin, 1896, the report of Professor Unwin to 
the Royal Agricultural Society, 1897, and the 
experiments made by Professor Hele-Shaw himself 
during the same year, the report goes on to describe 
the investigation undertaken by Professor Ira O. 
Baker, made during the present year. The follow- 
ing conclusions were reached as a result of these 
investigations. The resistance to traction of a 
vehicle upon the road consisted of three indepen- 
dent elements: Axle friction ; rolling resistance ; 
and grade resistance. Nothing was said about 
grade resistance, since it was perfectly understood 
that it was equal to 20 lb. per ton for 1 per cent. 
of grade. Axle friction had nothing todo with the 
surface of the road. The coefficient of friction 
varied with the material of the journal and its 
bearings, and with the lubricant. It was nearly 
independent of the velocity, and according to the 
author’s experiments seemed to vary inversely as 
the pressure. 

For light carriages when loaded the coefficient = 
0.020* of the weight on axle. 
For heavier carriages when loaded the coefficient = 
0.015* of the weight on axle. 
For American thimble skein wagon coefficient = | 
0.012* of the weight on axle. 
| 


* The above figures assume good lubrication. 








With a deficiency of lubricant, these figures were | 
two to six times greater. General Morin’s value 
for axle friction was 0.065 ; a difference probably | 
due to the better mechanical construction of the 
present day. The tractive force required to over- 
come the axle friction was about 3 lb. to 34 lb. 
per ton of the weight on the axle for ordinary 
wagons, and from 3} Ib. to 43 lb. for wagons with 
medium-sized wheels and axles. The resistance 
of a wheel to rolling was due to the yielding or 
indentation of the road, causing the wheel to be 
continually climbing an inclination. The resist- | 
ance should be measured by an horizontal force | 
necessary at the axle to lift it over the obstacle or | 





to roll it up the inclined surface. The rolling 
resistance varied with the diameter of the wheel, 
the width of the tyre, the speed, the presence or 
absence of springs on the vehicle, and the nature 
of the road surface. The rolling resistance varied 
inversely as some function of the diameter of the 
wheel, since the larger the wheel the less the | 
force required to pull it over the obstacle. 

If the wheel cut into the road, the traction is 
thereby increased ; but for surfaces where there 
was little or no indentation the widti of tyre had 
practically no effect upon the traction. The roll- 
ing resistance increased with the velocity owing to 
the effect of the shocks or concussions produced 
by the irregularities of the road surface. It re- 
quired from two to six or eight times as much 
force to start a vehicle as to keep it in motion at 
2to 3 miles an hour. The extra force required was 
due to the fact that during the stop the vehicle had 
partly sunk into the road, and to axle friction being 
greater at starting than after motion has begun. 
Springs decreased the traction by decreasing the 
concussions due to the irregularities of the ground, 
and were therefore more effective at high speeds 
than low, and on rough roads than on smooth. 

The committee have had made a dynamometer 
for the purpose of continuing the research, and 
with this some experiments have been made. The 
instrument was described and its action illustrated 
by means of diagrams at the meeting. Some results 
have already been obtained, but the apparatus has 
only been a short time at work, and during the 
ensuing year it is hoped more may be done. We 
propose returning to the subject therefore at a 
later date. 

(To be continued.) 








THE WORKS OF MESSRS. BELLISS 
AND MORCOM, LIMITED. 

THE firm of Messrs. Belliss and Morcom, of 
Birmingham, have attained so high a reputation 
as the makers of high-speed engines that a 
description of their works cannot fail to be of 
interest to our readers. The Company of Belliss 
and Morcom, Limited, are successors to G. E. 
Belliss and Co., an engineering establishment 
that was started in the year 1852. For many 
years Messrs. Belliss and Co. were chiefly noted 
as the makers of small marine engines, used in 
steam cutters and pinnaces for Her Majesty’s 
Navy, the vessels themselves being built by Mr. 
John Samuel White, of East Cowes. When the 
torpedo boat came to the front, Messrs. Belliss 
made several sets of the more powerful engines 
required for these vessels ; notably in the case of 
the Sea Serpent, a very much enlarged torpedo 
boat, on the lines of the present destroyers, but 
which was built before destroyers were introduced, 
as a class, into the Royal Navy.. The high descrip- 
tion of workmanship needed for the fast-running 
engines of the torpedo flotilla put Messrs. Belliss 
in an exceptionally good position when the demand 
for a superior class of engine arose with the develop- 
ment of electric lighting. Mr. Morcom having 
joined the firm shortly before this time, full advan- 
tage was taken of this new development. 

he original works, situated in Ledsam-street, 
and which had been enlarged at frequent intervals, 
after a time became too small for the ever-growing 
operations of the firm. A short time ago a large 
piece of land close to the original factory was pur- 
chased, and on this was built what are known as the 
Rotton Park Street Works, or, more familiarly, the 
““K. M. D.,” which is the short for Electrical 
Machinery Department. The Ledsam Street Works 
are still fully occupied. There details of large 
engines are machined and fitted. Also, small 
sizes of engines are made and completed,.as well 
as auxiliary marine machinery, such as com- 
pressors for topedo machinery in destroyers, light- 
ing sets, blowing engines for water-tube boilers, air 
and circulating pumps for condenser plant for both 
land: and marine work. On page we give a 
view of one of the machine-tool shops of the 
Ledsam Street Works In this department there 
are numerous automatic and semi-autumatic ma- 
chine tools for producing standard parts. Itisa 
part of the system of this Company to standardise 
as much as possible, and reduce all such parts 
to accurate dimensions, so as to make them 
interchangeable. The canal from Birmingham to 
Wolverhampton bounds the new works on one 
side, whilst on the other there is a branch of an 
old canal, which, however, gives good wharfage 
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accommodation. In order to reach the premises 
from Ledsam-street this canal had to be bridged, 
an operation which the firm undertook themselves. 
A specially-designed electric lorry runs from the 
one works to the other. 

We will commence our description of the works 
with the foundry, an exceptionally fine and light 
building. It is 225 ft. long by 55 ft. wide. The 
height to the traveller rail is 27 ft. 6 in., and to 
the wall-plates 34 ft. 6 in. ; above this is the roof. 
The capacity of this foundry is 70 tons a-week. 
Here are made the big castings for the bed-plates 
and casings which are the distinguishing feature of 
the design of engine made by the firm. Another 
foundry, situated in Ledsam-street, is devoted to 
cylinder work, guides, piston and slide valve rings, 
&c. It is thought well to keep these separate from 
the heavier castings, as a different kind of metal is 
needed for them. Every casting is mechanically 
tested for hardness, by means of counting the 
number of revolutions needed to make a ?-in. hole 
2 in. deep with a special drill working under known 
conditions. The cylinder iron used by this firm 
is tough and close-grained to insure a good wear- 
ing cylinder. All power required for driving the 
machinery is transmitted electrically ; thus the 
sand mixing, blowing of.the cupola, the cranes and 
other apparatus, are all electrically driven. The 
air-compressors, which are needed for machine 
moulding purposes, to supply compressed air, are 
also electrically driven. The whole floor is com- 
manded by a 25-ton and a 5-ton electrical over- 
head traveller: one by Jessop and Appleby, and 
the other by Craven Brothers. At the time of our 
visit these were already in place, and there was 
& similar 15-ton crane in progress. A liquid 
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switch is provided for the crane work : this is 
found very convenient, as it gives excellent control, 
especially when lowering cores into moulds, the 
amount of current being regulated by the depth of 
immersion. The core ovens in this foundry are 
very well arranged ; they are warmed by air, 
heated in the outside furnace. Coke is the fuel 
used, and air is driven through the fire, entering 
the oven with the products of combustion. This 
is found to be a much cleaner arrangement than 
the more ordinary one of making up fires in the 
ovens. A pneumatic jigger is to be introduced for 
drawing in and out the trolleys carrying the cores. 

An apparatus which has been adopted for drying 


‘the moulds has been found of great advantage in 


working; this is the portable hot-air stove of 
H. Morris and Bastert, Limited, of Loughborough. 
It consists of an iron box on legs, which contains a 
coke fire. An air main is laid down along the 
foundry ; this has stand-pipes at intervals. By 
means of a flexible pipe, the pressure air is carried 
from the main and blown through the fire contained 
inthe box. The hot air and products of combus- 
tion are directed down into the mould, which is 
covered with galvanised sheets for keeping in the 
heat. The hot air penetrates into all parts of the 
mould, and thus dries it. We learn that by this 
apparatus 75 per cent. of the coke that would be 
consumed by the open fire kettles is saved. In 
addition to this the drying is much more quickly 
done, the operation taking, indeed, but a quarter of 
the time, whilst the effect is more uniform, and 
the sand is dried to a greater depth. One large 
core stove is 15 ft. by 20 ft. by 13 ft. in height ; 
another is 12 ft. by 20 ft. by 11 ft. in height ; and 


another 14 ft. by 8 ft. by 9 ft. in height. The, 





latter is in the core shop, where are made small 
cores. Some large cores have been needed for the 
work that has been carried out ; for instance, the 
2000 horse-power engine casing, made for the Leeds 
station, needed a core weighing 30 tons; this was 
made all in one piece. The blast pipes for the 
cupolas are all taken overhead, a convenient arrange- 
ment which leaves an open space round, whilst the 
blast is carried over the stoves and thus dried. 
The hoist is electrically driven, the lowering being 
by gravity. There is a good supply of crane ladles, 
including one of 15 tons capacity. The shop is 
lit by 20 arc lamps. 

Sand for the moulds is brought in by boat, the 
foundry being alongside the canal, and is then 
carried to the mill by means of a Barker’s travelling 
hoist. This has been found to act very satisfac- 
torily. Rubbish is taken out by the same appa- 
ratus, and is dumped into the boats. 

In the sand-mixing house -there are the usual 
grinders and mixers, all being electrically driven. 
The casting stores are at the end of the main 
machine shop. For all standard work there is a 
complete system for storing the castings and giving 
them out as required for erection ; all are arranged 
in racks according to the machine they belong to. 
The smithy is in the adjoining building to the 
foundry, and here are the usual fires and machinery, 
such as power hammers, &c. re 

We now pass to the large machine-shop, which is 
the principal building of the works. In Fig 1 
on our two-page plate we give a view of this part 
of the works, and Figs. 2 and 3 show parts of the 
erecting department. The machine-tools are ar- 
ranged on the modern principle of keeping the 
parts progressing from tool to tvol until they are 
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finally all assembled for erection, the object being | 
to prevent traversing the same ground over again. | 
The castings are brought in and carefully checked | 
over in the store before going to the machine, and | 
are marked for each operation on three marking- | 
out tables. An extensive system of standard temp- | 
lets, gauges, jigs, &c., is adopted in these works, 
the whole arrangements having been carefully | 
worked out as a system of standardisation, so that | 
parts can be duplicated for different engines with- | 
out fear that they will not fit into their places. In| 
the work of electrical generation this is especially 
necessary, as a delay in the substitution of a part, | 
owing to an accident to machinery, might be of | 
very serious consequence. In Fig. 1 we give 
a view of this machine-shop. It is 320 ft. 
long and 100 ft. wide, the height being 33 ft. 
6 in. to the springing of the roof. As will 
be seen, it consists of one large bay, with a 
broad gallery on each side. The main floor is 
commanded by two overhead travellers, one of 
15 tons and the other of 5 tons capacity, supplied 
by J. Adamson and Co. A number of jib- 
cranes for hand work are attached to the gal- 
leries, and are sufficient to serve all the machine | 
tools. The machines themselves are so arranged 
as to leave a good open space down the centre 
of the building, for moving about the different 
parts. The castings are brought into this depart- 
ment from the foundry on trucks, which are 
worked by an electric capstan, placed at the en- 
trance. The tools are arranged in groups, so as to 
have the same class of work as nearly as possible 
concentrated together, and this allows the same 
oe to have control of the tools in any one 
spot. 

The first large tool, which projects more into the 
central space than others, seen in our illustration, 
18 a planing machine which will take work 10 ft. 
high and 8 ft. 6 in. broad, and will take a cut 
of 20 ft. There are close by two other planing 
machines by Shanks, of Johnstone; these are 


| guides. A lapping machine is used for finishing the 
| holes in which the piston valve works; these are 
finished to standard gauges, the work being finished 
to accuracy within ;j45 in. One machine is set 
apart for making these valve holes; it is a triple- 
geared lathe by Hulse and Co., and will take 
5 ft. 6 in. in the gap. 

Some very fine tools for machining crank-shafts 
are placed near here. The shafts enter in the 
rough as forgings, and are then examined carefully 
and centered. The webs are cut out by a band- 
saw by Clifton and Waddell, and a test-piece is 
taken ; this is sent away in order to be tested to 
find the qualities of the steel. The forgings are 
then rough turned, there being two obaitel ities 
for this purpose—one by Craven Brothers, the other 
by Dean, Smith and Grace. Heavy cutting is done 
on these lathes (some of the turnings being 1} in. 
to 14 in. broad), at a speed of 58 ft. to 62 ft. per 
minute ; they will run up to 81 ft. per minute as 
an ree thing, using the ‘‘Speedicut” or 
‘*Capital” tool steel. The ordinary speed, how- 
| ever, is more nearly 60 ft. per minute ; this is with 
steel up to 35 to 37 tons. The next operation 
is to shape the webs. This is done in a shaping 


INDIGATOR DIAGRAMS FROM A CROSSLEY GAS ENGINE 
WORKING WITH PATENT CUT-OFF GEAR. 


Supply of Gas varied to suit Power Required. 














18 ft. 6 in. long, 8 ft. wide, and 8 ft. deep; they 
can therefore be worked in unison on one piece. 
The ends of castings are drilled by a horizontal | machine by Archdale and Co. ; it is double-headed, 
drilling machine by Muir and Co. To some extent | each head working independently. The crank-pins 
milling has taken the place of planing of late ; for | are next roughed out in a lathe by Craven Brothers. 





‘instance, casing doors are milled instead of being Each crank-pin of a three-throw crank can be 


laned, as was done formerly. A fine horizontal | brought in line with centres by means of a throw- 
Covttie machine by Campbell and Hunter will bore | plate, properly marked and adjusted. In order that 
a 24-in. bed through its five or six bearings at one | the particular features of the engines made at these 
time ; this will bore up to 5 ft. diameter. Bed | works may be preserved, the cranks are very care- 
plates, with extensions for dynamos, are drilled and | fully machined so as to be accurately in line. There 
milled on the Muir horizontal milling, drilling, and | is a special design of steady and carrier plate, so 
tapping machine. Next to this is a Kendall and | arranged that various centering plates are attached 
Gent radial drilling and tapping machine for main | to the carrier plate, and by this means the crank- 
guides and cylinders only ; they are all drilled from | shaft can be machined to within a limit of yg in. 
jigs. The men who operate these machines do not | to ;o/5q in. of circularity ; this sag to cranks u 
fix the work, as there is one man going from to § in. or 9 in. in diameter. ey are afte: 
machine to machine getting all jigs ready in place. | gauged, and then lapped up until perfectly cylin- 
Another machine of the same kind is used for | drical. 





somewhat smaller. There is still another by Craven 
Brothers. Messrs. Belliss and Morcom appear to 

lieve in broad cuts, to judge by the size of some 
of the swarf seen about these machines. On 
the opposite side are two large radial drills by 


drilling, tapping, and studding cylinders. There is| The special system of lubrication introduced by 
a special pneumatic arrangement to carry away the | this firm necessitates a considerable amount of 
swarf. It may be worth stating here that a j-in. | machining, especially in the way of drilling holes. 
hole is drilled to a depth of 1} in., recessed, tapped, | Some of these holes are not less than 30in. long and 
and studded in 58 seconds. There is a large radial | § in. in diameter. They are most carefully marked 





ur and Co. ; between them they command a pit 





drill by W. Muir and Co., which is used for large | up, so as to coincide and give free circulation through- 
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out. For drilling the holes to convey the lubricant, 
a special drill of the firm’s own design was made. 
This machine may be described as a vertical drill, 
with a head which radiates in a vertical plane, so 
that it will drill at any angle. This machine is 
novel in design, and extremely useful for the 
work it is intended to perform. After the cranks 
have been drilled for lubrication-passages in this 
way, they are slot-drilled for keyways by a 
machine made by Richards and Co. All cranks 
are balanced in themselves by means of weights 
attached. There are some excellent vertical boring 
mills: one by Smith and Coventry has a double 
rest, boring and facing being done at the same 
time. There is a 6-ft. machine on the same prin- 
ciple, by Hulse and Co. There is a 10-ft. face- 
plate lathe for turning large engine guides. It is 
quadruple-geared, with an internal drive, and has a 
double slide-rest, using three tools at a time. 
A special lathe by Hulse and Co., with boring- 
head attachment, enables boring and turning to 
be done at the same time. The chuck is arranged 
to move the piece across to centre it, so as to 
bore the main guide and valve-rod guide in en- 
gine standards at the same setting. There is 
also a profiling machine by Hulse, which is used 
for long connecting-rods and edges of cylinders. 
It will take 3 ft. 9 in. on the table, and swing 
5 ft. 6in. on the circular table. A smaller machine 
of the same type beside it is by J. Archdale 
and Co. Next is a lathe for boring and turning 
cylinder liners. There also are some planing 
machines of a smaller size, taking 8 ft. by 4 ft. 
6 in. ; they are by Wilkinson and Sons. Close by 
are a 6-ft. face-plate lathe, with double rests, by 
Shanks and Co., a triple geared face-plate lathe by 
Dean, Smith and- Grace, and four double-headed 
boring machines by Archdale and Co. One of these 
has a 14-in. head at one end, and a 12-in. head at 
the other. The table is 6 ft. wide, and by means 
of sliding angle-plates may be made 2 ft. wider. 
The two _ tee can be going at once, and the heads 
of the machine can be so moved to any part of the 
tuble as to bore holes of any axis in a given hori- 
zontal plane, either longitudinally or transversely, 
the holes having, of course, to be squared to the 
side to which the head is fixed. There is a face- 
plate lathe, triple-geared, which will take work up 
to 7 ft., by James Lang and Sons. 

We now pass under one of the side galleries, 
illustrated in Fig. 6, page 380. As the overhead 
travellers cannot reach here, there is on each side of 
the building a single-rail electric travelling jib-crane. 
Their capacity is 2 tons, and they can be made to 
run at 300ft. a minute. There isa milling machine, 
of the planer type, by W. H. Ward and Co. It is 
used for milling casing doors, covers, &c. There 
are two saddles on a cross-slide. It has a square 
table, but can be made to revolve. The machine 
runs very easily, the spindles being on ball bear- 
ings. The tools are worm-driven, an arrangement 
that is found to act very satisfactorily, giving a 
steady cut. The tool-room, illustrated in Fig. 4 on 
the two-page plate, is placed in one corner of the 


-building. Here are kept the templets, jigs, gauges, 


and other special tools. Boys are engaged to fetch 
tools from the machines to the work-room, a voucher 
being given, the workmen being responsible for 
their return. Here there is a Whitworth standard 
measuring machine, which reads up to 8 ft. ; micro- 
meters and verniers, which are supplied to exami- 
ners, are kept here. Point gauges are a good deal 
employed, and every time one is used it has to 
come back to the tool-room to be checked. No 
man is allowed to borrow any of these gauges 
from another. All gauges are called in and 
checked every Saturday. The foreman of the tool- 
room has under him charge-hands, who follow 
all tools while being used, as the tool-room depart- 
ment is responsible for the accuracy of the work 
done by the tools, so far as the tools themselves 
are concerned, This, of course, applies only to 
special tools. 

The smith’s work for tools is also all under the 
control of the tool-room. Special care is taken 
throughout the works to insure accuracy of work- 
manship, and all work is gauged by inspectors, 
after each operation, before it leaves the machine, 
to insure that it is correct; cylinders and guides 
being built up and tested with true bars to see that 
they are lineable before being passed away from 
the .machine-shop to the erectors. Some of the 
templets used for bed-plate drilling and for casings 
are 15 ft. 6 in. long, and weigh as much as 35 cwt. 
Several of these, and similar large templets, are kept 





together at one end of the shop; the smaller jigs 
and templets are placed in the middle of the shop. 

We now pass to the galleries, which are reached 
by an electric lift. The first department we come 
to is that in which the pressure gauges and electrical 
instruments are repaired and fitted in connection 
with the test department. A washing department, 
with wash-basins, and hat and coat racks, has been 
established, and is much appreciated by those who 
use it ; although it is somewhat of a novelty, it is 
fast growing in favour. In one gallery those small 
parts of engines and machines which are not done 
in Ledsam-street are operated upon. These con- 
sist of covers, guards, piston rings, eccentric sheaves, 
and all smaller cast-iron parts of engines which are 
not fittings or stock parts, the latter being done at 
Ledsam-street. Here are the usual machine tools, 
mostly of English manufacture, although there are 
a few from America. A notable tool is a flat turret 
lathe by Sharp, Stewart and Co., which turns 
columns, bolts, &. It runs at a very high speed, 
using special steel of the ‘‘Speedicut” or ‘* Capital” 
description. It will run up to 100 ft. a minute in 
roughing out mild steel. Whilst we were in the 
shop a cheese-headed motion bolt, 16} in. long and 
1} in. in diameter, screwed 4in., was manufactured 
from the rough forging, screwed, cut off, ended and 
faced, in 52 minutes. There is also here a self- 
acting facing lathe, designed especially for pistons, 
made by Daveys. It has two rests, and one tool 
will sweep out the radius where the flat part of the 
piston turns into the boss (this is done by means 
of a special tool-holder, which allows the cutting 
tool to turn on an axis). In the meantime the other 
cutting tool may be turning the outer part of the 
piston. By the use of this lathe the time of turning 
these pistons has been reduced by one-half from 
that which was originally occupied. This gallery is 
fitted with handy overhead hand travellers, having 
roller bearings. There are maple floors and benches, 
which are found of great advantage. Some special 
tool-stands are very well designed for the work. 
The other gallery is arranged as a light erecting- 
shop, but the work was hardly complete at the time 
of our visit. 

For supplying steam for driving the works, and 
also for testing purposes, there are four Babcock 
and Wilcox boilers, with a nominal evaporative 
capacity of 5000 lb. of water each per hour at the 
boiler pressure of 250 lb. This duty has been 
largely increased at times when a heavy test has 
been put on ; and, indeed, the demand on the works 
has grown so rapidly that the boilers are always kept 
up to their full capacity. A superheater to heat 
the steam up to 700 deg. has lately been in- 
stalled. Induced draught is used, there being a 
fan in the chimney, thus doing away with the 
necessity for a tall brick shaft. Two of the boilers 
are worked by means of the Erith underfeed stokers, 
there being no firebars, the air for combustion 
being introduced by means of tuyeres. The coal is 
pushed up through the hearth by plungers, which 
work in a trough tunnel opening into the furnace. 

The engines made by Messrs. Belliss and Morcom 
are now well known. They are of the enclosed 
type, and have a forced circulation of lubricant 
throughout. This entails a large amount of extra 
work, and, of course, expense, but the result is 
well worth the cost. The firm were the first to 
introduce an arterial system of forced lubrica- 
tion; that is to say, the system by which the 
lubricant is conveyed through all the working parts 


of the engine. The paper read by Mr. Morcom | 


before the Institution of Mechanical Engineers in 
the year 1897 (see ENGINEERING, vol. lxiv., pages 
177 and 214), gives an excellent description of the 
engines, to which nothing can be advantageously 
added. 


TestinG DEPARTMENT AND Borer Hovse. 
The testing department is an important part of 
Messrs. Belliss and Morcom’s Works, as, indeed, it 
must necessarily be in all establishments which 
turn out engines of high efficiency such as this firm 
produces. As a great deal of thought has been 
iven to this section of the works, and as the need 
or complete tests is daily becoming more fully 
recognised, it will be useful if we give somewhat 


fully the details which the firm have courteously | 


placed at our disposal. All engines sent out are 
~ through a thorough practical trial before being 

espatched. Steam for testing and power for 
driving the works are both obtained from the same 
boilers. For driving the works the central power 
supply is derived from two of the firm’s standard 


compound engines which drive dynamos direct, 
supplying current to the factory at 220 volts pres- 
sure. 

The testing department will allow of eight engines 
| being tested at once. Engines of 1300 indicated 
| horse-power are tested here to their full power. We 
| believe that no other firm in England, or abroad 
| test engines of such large size to their full capacity 
j}at their own works. The foundation plates to 
| which the engines are bolted are of massive cast 
| iron, and are attached to deep concrete foundations. 
| They are arranged at two levels in order to set up 
large alternators and dynamos without the trouble 
of packing up the engines. These plates can be 
washed down very readily, there being a system of 
gutters which discharge into a central well. The 
testing plates are under the same roof as the erect- 
ing and overhauling departments, and the erecting- 
shop cranes command the whole space, so there is 
no difficulty in lifting engines up to 1100 horse- 
power on to or off the plates. A large series of 
standard steam and exhaust pipes can be readily 
coupled up to the engines. Tests are made with 
either brake or electrical load, there being water 
brakes of the Froude pattern of various sizes which 
give accurate results with heavy or light loads, 
The electrical load is taken up either by water 
resistances or by frames, the connections being 
arranged to carry voltages up to 3000. 

The water resistance apparatus consists of large 
wooden tanks containing cast-iron electrodes. The 
temperature is kept down by means of a steady 
flow of canal water fed from a by-pass on the con- 
denser circulating system. The various instruments 
for taking electrical measurements are periodically 
checked against standard instruments kept for the 
purpose. The weighing machines used for taking 
the water consumptions are by Messrs. Avery, and 
are fitted with electrical bell connections in order 
that the time readings may be taken at any point 
suitable to the requirements of the test. These 
weighing machines are also frequently checked by 
the makers, who give a certificate as to their 
accuracy. The surface condensers, consisting of 
|three of the firm’s 1000 horse-power sets, are 
| arranged to pass the water of condensation into the 
| weighing tanks, either under condensing or non- 
condensing conditions. It may be said generally of 
this department that the details have been very 
carefully thought out, and the arrangements 
admirably designed to enable inspecting engineers 
to make tests with the greatest ease. The instru- 
ments are as simple as is consistent with accuracy, 
and a good deal of attention has been paid to 
enable observations to be made with facility. 

The drawing-office and designing staff work in 
conjunction with the testing department. The 
results obtained are tabulated, both on final and 
preliminary trials, in order that accurate data may 
be accumulated as to the capacity of existing 
designs and requirements for future improvements. 
Readings also are frequently taken of the shop 
plant, and these are found extremely useful, as they 
give practical information when engine details have 
to be tested under working conditions for a con- 
siderable time. 

After each engine has been tested, and before 
being sent off, it is thoroughly overhauled by a 
special staff, who are engaged in this work only. 

he parts are completely taken to pieces and 
examined, their condition being noted and recorded. 
After this the engines are erected, so far as facili- 
ties for transport will permit, and are again care- 
fully inspected before being packed, to make 
certain that everything is complete. Records of 
this work are regularly kept. In the few cases in 
which engines have come back for alterations after 
running for a considerable time, opportunity 1s 
invariably taken of making a re-trial, and the 
results as to wear, economy, and quiet work are 
‘noted. Some of these results—in fact we believe 
all—have been highly satisfactory, the special 
'method of forced lubrication being favourable to 
the durability and long-continued efficiency of the 
engines. We cannot do better than conclude our 
description of these interesting works than by 
‘giving an example of this latter fact. We there- 
fore reproduce a copy of a test-sheet containiug 
details of two trials made with one of the firms 
|engines, which was first tested in 1896. It will le 
seen that after 5} years’ running the wear on tle 
rubbing surface was so small as to be prac- 
tically inappreciable, and could only be measured 
by instruments of the greatest accuracy. _ 

Table of results taken from engine as it was IC 
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ceived from station, without any overhauling, | flotilla. In short, it cannot be doubted that the low 


compared with original sizes and performance :— 


As Tested at Maker’s Works, June, 1896. 














| | | | 
eal | | Fric- 
— Full.' 3. | 3. }. | nn. 
Range pressure ae | 154 ; 154 | .142 | 147 
140 | 100 | 62.75) 32 


Chest pressure 


Steam temperature | 377.5° 368.7°| 372° | 361° 


Vacuum sg. : ../25Fin, 26} in. 26} in. 264 in. 264in. 
Revolutions ..| 364 ; 360 | 359 | 359 | 360 
Brake horse-power -| 2184 ° 162 | 107.7) 53.8 | 
Indicated horse-power .. .| 245.5 184.5! 126.9 65.68 (12.394 
Efficiency ..  s.¥""s. «4 89% 87.7 %848 % 82 % | 
Water per brake horse-power ..; 19.4 19.9 21.3 22.9 

Water perindicated horse-power) 17.3 17.48 18.08 18.7 





As Tested at Maker’s Works, April, 1902. 






































aes Full. | Full. | Full. | Full.| 3. | 3. 3. 
Range pressure ..| 141 | 157 | 156 | 150 | 135 | 140 | 150 
Chest pressure ..| 137 | 138 | 189 | 188 | 98 | 97 2 
Steam tempera- 

ture --| 876° | 378° 368° | 382° | 372° | 377° 
Vacuum . . {27.8 in/27.8 in|27.8 in|27.8 in}27.8 in|27.8 in|27.8 in 
Revolutions ..| 360 | 360 | 3 360 | 360 | 360 | 360 
Brake horse-power| 218 | 218 | 218 | 218 | 162 | 162 | 108 
Indicated _horse- 

power .| 238.5 | 230 | 281.5] 282 | 174.1) 173 | 117 
Efficiency .. 98.5 4194.7 4194.1 %| 94 % | 938 % 193.7 {192.2 % 
Water per brake 

horse-power -|19.2 | 19.2 |19.4 |19.4 | 191 {19.5 | 20.4 
Water per indica- | 

ted horse-power| 17.95 | 18.2 | 18.25 18.23 | 17.75 | 18.29 | 18.8 

{ 





Amount of Wear on Working Parts after about Five- 
and-a-Half Years’ Running. 


Main bearings pease ... about .0025 in. 
High-pressure crankpin ... 005 


” ” 


Low-pressure crankpin a 
High-pressure crosshead pins 9» 90086:,, 
Low-pressure crosshead pins 55: AONB 4 
Eccentric sheave tak eee an ee 
High-pressure piston-rod ... sie? oe RR Gs 


ose, |. 9). SOOT 9s SIOOK. 
—(.002 original) = .0055 
... about .012 in. slack 
—(.002 original) = .010 in. 
Cylinder and valve-chest in excellent condition, wear 
being practically negligible. _ 
Piston-rings in excellent condition. 

This engine was supplied to an electrical statiou 
in the South of England, and in réferring to the 
testing the chief engineer of the station wrote 
that he had made an estimate of the time the 
engine had been running, and it was certainly not 
under 14,000 hours. On the question of cost of 
repairs, he wrote: ‘‘I daresay we have spent 
more money on overhauling the engines than would 
be necessary ; as you know, we believe in over- 
hauling engines periodically, whether required or 
not ; but altogether I do not suppose the engine 
has cost us 20. in repairs and labour, if as much.” 

We may state, in conclusion, that the works 
employ on the average about 1000 hands, and the 
production of Belliss engines for several years past 
has been at the rate of 50,000 to 60,000 horse-power 
per annum. 


Low-pressure piston-rod ... 
High-pressure valve-rings 


Low-pressure valve-rings ... 








THE SWEDISH TORPEDO-BOAT 
DESTROYER ‘‘ MODE.” 

We illustrate on page 368 a fine torpedo-boat 
destroyer, recently completed for the Swedish Navy 
by Messrs. Yarrow and Co., Limited, of Poplar. 
contract for this boat was let in October last, and on 
August 28 the official trial. was made, so that only 
ten months were needed for the construction of the 
craft. The builders had a fairly free hand as to the 
details of the design ; but were required to provide a 
boat capable of making 31 knots when carrying a load 
of 35 tons on board. This guarantee was very easily 
realised, as during a three-hour run a speed of no 
less than 32.4 knots was maintained, although the 
engines with which the boat is fitted are only designed 
to furnish 6500 horse-power. 

In fact, the speed reached is greater than that of 
any boat now belonging to the British Navy, although 
some of the destroyers built for the latter are fitted 


with very much more powerful engines ; in one case, | 


indeed, engines of 10,000 indicated horse-power have 
been fitted ; but the speed at which the boat has been 
taken over is only about 31 knots. That the excellent 
results obtained in the Mode have not been reached by an 
undue lightening of scantlings is clearly proved by the 
fact that ten very similar boats built by Messrs. Yarrow 
for the Japanese navy have been navigated without 
accident out from this country to Japan. It is, of 
course, possible that some of these boats had. fair- 
weather trips, but it is inconceivable that the whole 


ten could each have steamed over the 11,000 miles | pass 


between London and Yokohama without very heavy 
Weather being met with by one or other of the 


The | 


| ratio of power to speed is due mainly to the excellent 

| lines of the hull. Though we have not had an oppor- 
tunity of seeing the Mode at a full-speed trial, yet at 

25 knots or so we noticed that the craft slipped 
|through the water with astonishingly little wave- 
| making action, and, the engines being balanced on the 
| Yarrow-Schlick-Tweedie system, there was practically 

;no vibration. The hull measures 220 ft. 3 in. over 

| all, and is 20 ft. 6 in. wide, whilst the displacement is 

400 tons. The bunkers will hold enough coal to 

take the boat right across the Atlantic at a speed 

of 13 knots. here are four Yarrow water-tube 
| boilers, each of which has 3000 square feet of heat- 
ing surface, and is designed for a working pressure 
of 240 lb. per square inch. There are two large 

stokeholds. The fan for the forced draught runs on a 

vertical spindle, and can thus be fixed well out of the 

way over the centre of the stokehold, occupying what 
would otherwise be useless space. The engines in the 
three-hours trial indicated a mean of 6800 horse-power. 

Their general arrangement is well shown in Figs. 2 and 3. 
There are two sets of these engines, .which are of 

the four-cylinder triple-expansion type, there being 
one high-pressure cylinder 204 in. in diameter, one 
intermediate 314 in. in diameter, and two low-pres- 
sure cylinders 34 in. in diameter, the stroke in 
all cases being 18in. The reversing gear is very 
light and neat. The reversing lever is to be seen 
to the left of ‘Fig. 2. This lever controls the distri- 
buting valve of a steam-reversing gear, fixed between 
the columns near the centre of the engine as shown. 
This distributing valve is balanced, so that it is 
very easily moved, and there is, of course, an ‘‘ over- 
taking motion “provided which shuts off steam from 
the reversing cylinder as soon as the links are over to 
the desired amount. Any further motion of the 
reversing piston will cause steam to be admitted to 
the other side of it; and in actual running this 
| piston is kept floating slightly about its mean position. 
| All the hand-wheels for steam valves have their 
| rims formed out of a spiral coil of wire, as shown to 
the left in Fig. 3. This spiral, having a small area 
| through which heat can be conducted and a very large 
| radiating surface, always remains cool, and it affords, 
| moreover, a capital grip for the hands. 

The armament of the craft consists of two 18-in. 
| revolving torpedo tubes placed aft of the engine-room, 
| which can be fired over either side at any angle, and 
|of six 57-millimetre quick-firers. An electric search- 
) light is mounted over the chart-house. 

The contractors’ report of the official trial is given 
below. It should be stated that this trial was run 
immediately after a single preliminary trial, it having 
been found quite unnecessary to nurse the boat through 
a series of preliminary runs before entering on the 
official one. 

TRIAL OF A SwEDISH DESTROYER. 

The following is a record of the official trial of the torpedo-boat de- 
stroyer Mode, constructed for the Royal Swedish Navy, by 
Messrs. Yarrow and Co., Limited, London. Present on behalf 
of the Royal Swedish Navy Board: Director Engstrém, Captain 
Fallenius, and Mr. J. Lindbeck, engineer. Load carried, 35 
tons ; runs on the Maplin mile; weather fine; light breeze; 
sea calm ; left yard at Poplar 10.45 a.m.; returned to Poplar 
7.35 p.m. 

Three Hours’ Official Trial, August 28, 1902. 
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Mean for the three hours’ trial, 240 lb. steam —72 Ib. in first 
intermediate receiver, 15 lb. in second intermediate receiver ; 
21in. vacuum; air pressure in stokeholds, 1.5 in.; mean revo- 
lutions per minute, 421.4; mean speed during three hours, 
32.428 knots. 








TURBINE STEAMER ‘QUEEN 
ALEXANDRA.” 

In view of the discussion on steam turbines at the 
British Association meeting, reported on page 370. of 
this issue, we reproduce on page 372 an effective 
photograph of the steam turbine steamer Queen 
Alexandra, which has had such a successful season on 
the estuary of the Clyde. This illustration clearly 
shows one of the more interesting departures in the 
design of this boat—the addition of a shade deck 
extending for a considerable distance amidships, 
and affording an additional promenading space for 
engers, while at the same time providing a 
shelter in wet weather—a specially useful adjunct 
in view of the changeable weather of the West 








of Scotland. The success of the vessel, indeed, has 
been such that a new company has been formed, as 
mentioned in page 214 ante, for the purpose of ex- 
tending the service of turbine steamers to the 
locks and islands of the Western Highlands, and 
there can be no doubt that there will be a great 
accession to traffic as a result of the faster service 


which they will give, combined at the same time 
with that light draught which is very necessary. 
The Queen Alexandra has recently been. runnin 


excursions from Oban, but during the greater part o 

the season made the daily run to Cunpiclioes ; while 
the King Edward, the first of the class, conducted the 
Tarbert and oe service. Their running was 
regular and without a hitch. The Queen Alexandra, 
it may be said, is 270 ft. long, 32 ft. moulded breadth, 
and 11 ft. 6 in. indepth to the main deck. The machi- 
nery is of the Parsons turbine type, as fully described 
already in ENGINEERING, and on trial the vessel 
attained a speed of 21.63 knots, with the central tur- 
bine making 750 revolutions, and the two side turbines 
1100 revolutions. The vessel was built by Messrs. 
William Denny and Brothers, of Dumbarton, and the 
machinery by the Parsons Marine Steam Turbine 
Company, Limited, of Wallsend-on-Tyne, who, with 
Captain John Williamson, the managing director of 
the owners, are partners also in the new company. 








RECENT PROGRESS IN LARGE GAS 
ENGINES.* 


By Herpert A. ——— M.I. Mech. E., A.M.I.C.E., 


oe UTE wry 


THE development of large gas engines which has taken 
place during the last few years has but few parallels in 
the history of a ee Gas engines of 
1200 horse-power and 1500 horse-power are already work- 
ing, and others of 2000 horse-power to 4000 horse-power 
are being constructed. In the Paris Exhibition of 1900 
the 600 horse-power Cockerill gas engine created much 
surprise, but now the makers have in hand an engine of 
2500 horse-power, and are quite prepared to build a 5000 
horse-power gas engine. 

In England the rst gas engines above 400 horse-power 
were rm started in the year 1900, and they worked 
with Mond gas. One was a 450 horse-power Crossley 
engine, and the other a 650 horse-power ‘‘ Premier” 
engine ; both engines had two cylinders, and were direct- 
coupled to large dynamos supplying current for an 
electrolytic plant at Messrs. Brunner, Mond and Co.’s 
works at Winnington. Additional gas engine plant is 
now being added, and all the dynamos work in parallel. 
At the present time (August, 1902) the two leading English 
manufacturers have delivered, or have under construction, 
51 gas engines, varying in size between 200 and 1000 
horse-power. Of these Messrs. Crossley Brothers, of Man- 
chester, supply 28 engines, a an aggregate of 8500 
pone yf age or an average of 296 horse-power per engine, 
and the Premier Gas Engine Company, of Sandiacre, 
Nottingham, supply 23 engines, with a total of 9300 
horse-power, giving an average of 404 horse-power per 
engine. These two makers collectively supply 17,600 
horse-power, and of this power 12,500 horse-power is for 
driving dynamos. 

This is a striking proof of rapid progress, but we have 
to look abroad for the great achievements in this direction. 
Neglecting throughout this pega all engines below 200 
horse-power, we nnd that Messrs. Kérting Brothers and 
their licencees have made, or have underconstruction, 32 gas 
engines, with a total of 44,500 horse-power, averaging 1590 
horse-power per engine. The Société Anonyme John 
Cockerill, of Seraing, and their licencees come next with 
59 engines, having an aggregate of 32,950 horse-power, so 
that the average size of the engines built by this firm is 
558 horse-power. ‘The Gazmotoren Fabrik Deutz takes 
the third place with 51 engines, ped ge my. yg ones 
20,655 horse-power, and are followed by the Deutsche 
Kraftgas Gesellschaft and licencees working under the 
Oeche! gen tents, with -. : 7 ——o 28 and 
giving 16, orse-power. Table I., page gives a 
Siasaified list of these and other large gas engines, and 
shows the remarkable total of 327 gas engines, capable of 
supplying 181,605 horse-power. : 

though America has lagged somewhat behind the 
Continent in adopting large gas engines, there is evidence 
that this state of affairs will not long remain. The De la 
Vergne Refrigerating Machine Company, New York, 
have taken out a licence to manufacture the Kérting 
engine, and have on order sixteen 2000 brake horse-power 
engines (total 32,000 however) of the Kértin wv 3 
oak the Lakawanna Steel Works, Buffalo, U.S., have 
ordered five 1000 brake horse-power engines for coupling 
to dynamos. It is only a question of time before America 
will be one of the largest producers of gas engines, and 
one enterprising American firm, the Snow Steam-Pump 
Works, of Buffalo, New York, have already put to 
successful work six 1000 horse-power gas engines, and 
have now nearly completed the construction of two enor- 
mous gas engine gas-compressors of 4000 horse-power 
each, the first to be running by next November and the 
second by January, 1903. The Westinghouse Machine 
and Manufacturing Company, of East Pittsburg, have 
made gas engines of 1500 horse-power, and are prepared 
to build sizes up to 3000 horse-power. ; 

[At this point the coke exhibited a series of lantern 
slides, of which considerations of space prevent us from 


* Paper read before the British Association (Section G) 
at Belfast, September 11. j 
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500 AND 2000 HORSE-POWER “ PREMIER” GAS ENGINES. 
(For Description, see Page 375.) 
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publishing more than a selection. The first slides had 
reference to a 500 horse-power Crossley engine. This, it 
was stated, was a two-cylinder “‘vis-4-vis” engine, with 
both connecting-rods coupled to the same crank. The 
“Otto” cycle was employed, and the explosions followed, 
two explosions taking place in one revolution and none in 
the next. The diameter of the cylinders was 28 in. length 
of stroke 36 in., and s 150 revolutions. Of the seven 
engines of this size, four were working with Mond gas, 
two with Dowson gas, and one with blast-furnace gas. 
A smaller engine (150 horse-power) of the same type ran 















SQ 


| horse-power engine of the tandem ‘‘Scavenger” type. The 
| motor cylinders of this are placed tandem, and the front 
|cylinder has an enlargement, in which an additional 
| piston compresses the air required both for scavenging 
;and combustion. - The large air piston acts asa guide 
|for taking the oblique thrust of the connecting-rod, 
and also assists in bringing the reciprocating parts to 
rest by cushioning the air on the return stroke, thus 
| facilitating smooth running and helping to keep the con- 
necting-rod always in compression. The motor cylinders 
are 28% in. in diameter, the scavenger cylinder 43} in. in 
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FROM LARGE KORTING GAS ENGINE 
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386 Ubs, 0° 
@ 
FRONT 
123 US. G. 
33 lbs 0° 
427 lbs. n° 
b 
FRONT 
126 lbs. a. 
383 Lbs. a" 
2 Ibs. a: 
Cc 
FRONT 
1268 Ubs. 7. 
33 lbs. 0: 
FRONT 
Mean Effective Pressure 
(533.2) 86-2 Ubs.per Sq.tnv. 


for 138 days and-nights at nearly full load without a 
single “ey and holds the world’s record in this respect. 

e last design of Crossley gas engine was next shown 
on t the vertical type, with two 
inclined vertical cylinders. It is claimed to be specially 
suitable for dynamo-driving, and was illustrated in ENcI- 
NEERING, 110 ante. As there shown, it is coupled 
through a Raffard flexible coupling to a 215-volt by 
200-ampere direct-current dynamo, running at 275 revolu- 
tions per minute. We reproduce on page 374, Fig. 1, 
details of the new Crossley cut-off gear, as shown by Mr. 
Humphrey, and which, together with the diagrams 
obtained (Fig. 2), will be found fully dealt with in Mr. 
Humphrey’s r below. : 

The next slides shown illustrated the “Premier” gas 
engine, The first of these to be dealt with was a 650 


on the screen. This is o 
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38 lbs.2 














389 lbs. a: 
Cc 
BACK 
714 lbs.o’. 
Bee 36 Ubs.c. 
BACK 
Mean Effective Pressure 
-3I3'9 lbs. per Sq.In. 


| diameter, and the common stroke 30 in. The engine runs 
| well at 125 revolutions per minute. 

| In another slide, reproduced in Fig. 3, page 376, the 
| new type 500 horse-power ‘‘ Premier” engine was shown, 

|in which the scavenging is performed by a separate 
| cylinder placed at an incline, and driven from an attach- 
/ment to the main connecting-rod. The motor cylinders 
|are 27 in. diameter, the stroke 27 in., and the speed 150 
| revolutions per minute. In this engine the side rods 
| used with the 650 horse-power ongine are dispensed with, 

'and the two pistons are joined by a tail-rod passing 
| through a gland in the front cylinder. All the valves 
| are positively driven from the elevated side-shaft shown, 

| and are both opened and closed mechanically. The levers 
' for this purpose carry conical rollers, engaging in grooved 


| cams; and when two engines are placed side by side to 


give a 1000 horse-power combination, the same side-shaft 
and cams serve for both, thus making a very simple and 
compact arrangement. The author carried out a very 
successful 24-hour trial of this 500 horse-power engine a 
few months ago, the engine using Mond gas. 

In a third slide, reproduced in Figs. 4 and 5, page 376, 
was represented a drawing of the new type 2000 horse- 
power ‘‘ Premier” four-cylinder double-tandem engine. 

A 1000 horse-power ‘‘Premier” engine, ordered by 
Messrs. Alfred Hickman and Co., Limited, for blast-fur- 
nace work, was also shown on the screen by Mr. Hum- 
phrey. It is required to give 900 indicated horse-power 
with blast-furnace gas, but would easily develop 1200 indi- 
cated horse-power, using Mond ‘-. The blowing and 
motor cylinders are all arran in one line, and the 
latter are 38 in. diameter by 4 ft. stroke, the s vere J 
85 revolutions per minute. A higher speed is not ad- 
visable where the reciprocating masses are necessarily 
so heavy; nor will the valves on the blowing cylinder 
work so well at increased eee. The firm mentioned 
have also ordered from the Premier Company three gas 
engines of 400 horse-power each. 

oming next, the ‘“‘Simplex” type of engine slides repre- 
senting a number of these built * the Société Anonyme 
John Cockerill were exhibited. The original designs of 
this engine were due, it was stated, to M. lamare 
Deboutteville, who did perhaps more than any other man 
to hasten the advent of large gas engines, and whose 
early death deprived the engineering profession of one of 
its most skilful and cou us workers. The ‘‘Simplex” 
engine was the first to give 300 horse-power in a single 
cylinder ; but after ing into the hands of the Société 
Anonyme John Cockerill, the development of this t 
has been marked by rapid progress, and as much as 1 
horse-power can now be obtained from one cylinder. 

Amongst the slides shown was one of a 650 horse-power 
engine arranged for dynamo a Aan ti and running at 
150 revolutions per minute. The Cockerill Company are 
now building an engine of exactly this type for 2500 
horse-power, or 1250 horse-power per cylinder. By dupli- 
cating the arrangement, a 4-cylinder double tandem en- 
gine of 5000 horse-power is obtained. 

Nine engines of this type have’ been erected for 
the Société des Hauts-Fourneaux de Differdange, each 
of 600 horse-power, three being direct-coupled to dynamos 
and six to blowing cylinders for producing the blast re- 
quired by the furnaces. These engines work with blast 
furnace gas, purified by passing it through centrifugal 
fans with water injection. 

The aggregate power of the a here is 5400 
horse - power, and the Cockerill Company are sup- 
plying an even larger horse-power to Messrs. Wendel 
and Co., where nine engines have a total of 6700 horse- 
power, and include three dynamo engines of 1200 horse- 
power each. 

Messrs. Richardsons, Westgarth and Co., Limited, of 
Middlesbrough, have taken up the manufactureof Cockerill 
engines in this country, and are now engaged in building 
two engines of this type for the igs 3 leet Iron Com- 

ny, of Middlesbrough. Messrs. Cochrane and Co, 
fone had a 600 horse-power Cockerill + mates Bagg ine at 
work at their Ormsby Ironworks since November, 1901. 

The next slides shown illustrated the details of the blow- 
ing cylinder, and showed the addition of a bottom row of 
mechanically-operated suction valves, which can be kept 
open until varying points in the return stroke are reached, 
thus regulating the amount of air delivered according to the 
pressure of delivery ; so that with a higher pressure the 
quantity delivered may be less, and the horse-power kept 
within the limits of the gas-engine. This valve-gear is also 
useful in allowing the engines to start under reduced load. 

Another slide (see ENGINEERING, May 2, 1902) showed 
the general arrangement of the 1200 horse-power Cockerill 
blowing engine and slide. Three such engines have been 
built for the Rochling’sche Eisen und Stahlwerke, Volk- 
lingen. The design of these engines involves many fea- 
tures which will well repay a careful study. The 
Cockerill Company are now making double-acting gas 
engines of 600, 1200, and 1800 horse-power, the last 
size being for dynamo driving. 

The Kérting engines made by the Gebr. Kérting, 
the Maschinenbau Actien-Gesellschaft, of Dahlbruch, and 
others were next described. This engine is double-acting, 
and Fig. 6, annexed, shows a horizontal section through the 
motor cylinder and the two pump cylinders, one of which 
supplies air and the other gas. The length of the piston 
is practically half the length of the motor cylinder, and 
the exhaust port is at the centre of the latter, and is 
uncovered when the piston is at either end of its stroke. 
Following the exhaust comes a scavenging charge of air 
from the air-pump, which sweeps out the burnt products 
and finally there enters a mixture of gas and air together. 
The mixture passes a diaphragm, which gives it a whirl- 
ing motion, and makes it act like a plug; it being main- 
tained that the mixture remains at the back end of the 
cylinder with the pure air in front next the piston. 
the return stroke the piston closes the exhaust fa and 
compression takes place ; then the mixture is fired, and 
the working-stroke results. Both sides of the piston are 
utilised, and thus two impulses per revolution are ob- 
tained, and the crank effort approaches in evenness the 
turning moment of a double-acting steam engine. Indeed, 
in some ways it resembles a steam engine using gas, and 
the speed can be regulated by simply opening or closing 
the gas valve. In practice the mixture is regulated by 
the governor acting on a by-pass in the gas suction, in 
such manner that more or less gas is returned to the 
gas-pipe, and only a portion of the pump-volume delivered 
into the motor cylinder, according to the work to be 
done. The piston is water-cooled, as well as the jacket 
and valves. One of these engines was illustrated in our 
issue of June 27 last 


Messrs, Mather ‘and Platt, of Manchester, it was 
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___ TABLE I.—List oF Gas ENGINES OVER 200 Horse-Power, DELIVERED OR IN HAND. 





ENGINES FOR OTHER PURPOSES. ToraL Exginns FOR ALL 












































ENGINES FOR Driving DyNAMos. PURPOSES. 
io MRAZ 3%, |S ORE RS RRS CR ws ol 2 SR 
STYLE oF ENGINES AND NAME a Total i Total Average 
westab on Nomber| Hor: | Tota | ome [wamber| Horm | Total worm (04 | gota | ors 
oO ‘ower oO} | , ower orse- ‘ower 
A | of of “ oO tt) | of . 
petal Each. | Engines ames nn Each. Engines oo aa Engines Power. St ~ 
“Simplex” engine, manufactured ; 4 ) if 2 7) 
by the Société Anonyme John jeer ’ 3 800 - ‘ oe K 
Cockerill, of Seraing, and Licen-|7 3 250 25 11,959 |- 26 600 34 21,000 59 32,950 558 
sees | 9 600 | 3 200 
2 800 s | 
| 
Kérting engine, manufactured by 16 2000> 
Gebr. Korting, Maschinenbau 7 1000 1 1000 
Aktien Gesellschaft, formerly 1 za | 11 9,200 |, 1 700 21 =| 35,300 32 44,500} 1390 
Gebr Klein, in Dahlbruch, and 3 500 | 1 600 | 
Licensees . g 50C | 
11 200 
12 800 
2 350 
G t Fabrik Deutz (Deut 7 ng 
yasmotoren Fabri utz utz, 7 500 am P P nr e 
Koln) 6 oo 50 20,455 1 200 1 200 51 20,655 405 
5 1 
1 280 
2 250 
3 225 
6 1000 
**Oechelhaeuser,” manufactured by ( 3 600 ) | | 1 1200 | 
the Deutsche Kraftgas Gesell- 3 500 +} 22 13,000 1 | 700 6 890) 28 16,900 603 
schaft and Licensees | 7 400 | \ 4 | soos | | 
| 2 300 ) | | | | 
| | | | 
; 35 | 3800 }| | 
Westinghouse Machine and Manu- 4 500 | | 
facturing Company, East Pitts-/- 4 650 +} 45 | 17,600 Returns not complete 45 17,600 | 391 
burg, U.S.A. | 1 | 1000 ]| 
1 1500 
The British Westinghouse Electric \ 93 950 | } 
and Manufacturing Company, 1 600 \ 24 6,350 1 250 1 250 25 6,600} 264 
Limited J | 
Snow Steam Pump Works, of But- | f 2 | 4000 
“talo, New York USA. , - \ . J 6 1000 9 14,500 9 14,500 | 1611 
4 500. 
1 7 | 
“Premier i wo, eanetacbared [ 4 600 ] ( 1 1000} 
ny e mier” Gas Engine 1 500 ee 1 600 oe | < 
Company, Sandiacre, Notting- - 3 400 ‘a 19 | 7,250 |- 1 250 f 4 2,050 | 23 9,300 404 
ham. | 9 250 | ( 1 200 | 
1 200 
Cranday Becthirs, Lantted; Opel) 1 | oe | box 400 
rossley Brothers, Limited, Open- 1 400 ” 1 400 ° OF | 20 
shaw, Manchester. { 3 250 | 17 5,250 | 1 250 { ll 3,050 28 8,300 296 
8 200 cs, 200 
ene to] a | ey. - = “ 2 | 1,000] 500 
** Letombe” engine, manufactured \ 5 400 \ | | | 
by Compagnie de Fives Lille, } 4 250 +}| 16 | 4,400 = - - os pa el 4,400} 275 
France J 7 | 200 J} 
“Stockport” engine, manufactured \ 8 300 | | 
by Andrew and Co., Reddish, ° 250 \| 5 1,400 “ kn be = 5 1,400 280 
near Stockport J # 250 J 
a engine, manufactured | | 
by Vereingte Maschinenfabrik 1 700 \ | ‘ | 5 F | “a 
Augsburg und Maschinenbau J 1 400 | 2 1,100 2 1200 | 2 2,400 | ~~ 3,500 
Gesellschaft, Nurnberg "a 
a ee ee Tins | 238 | 98,955 5s .. | 89 | 82,650 | 327 | 181,605] 555 
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TABLE IT.—Cockerill “* Simplex” Gas Engines Working 
_with Blast-Furnace Gas. 
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eS] ix System. oS dicom 4 
es le ov es Sx rey = 
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2% |3* =o | 2 | 25 [53 
=*| | na” | <7 fo 
I. a} 100) Single-cylinder | 150} 600 mm. | 800 mm. 85 60 | 
(23.62 in.)} (31.5 in.) 
b) 225 Tandem | 150 * es | 41 80 
‘ 450) Double-tandem | 150 se - | 52 | 210) 
| | | 
Il. a} 200) Single-cylinder | 150) 750 mm.} 900mm.| 42 78 
| (29.5 in.) | (35.5 in.) | 
b) 425 Tandem 150 én a | 5O 96 
¢| 850, Double-tandem | 150 * as | 65 | 260 
| } 
III. a) 300) Single-cylinder | 130) 900 mm. 1m. 63 | 110 
| | (35.5 in.) (89.875 in.) 
b 650 Tandem 130 ae M4 | 77 150 
¢}1300 Double-tandem | 130 ‘, a | 100 | 400 


Iv. a| 475) Single-cylinder | 100} 1.100 m. 1.200 m. | 62 | 105) 


| (43.3 in.) | (47.24 in.)| 
| 1000 Tandem 100 »” ” 74 | 140 
¢/2000 Double-tandem | 100 ok = 95 380 


< 


| 
@| 600 Single-cylinder | 90} 1.300 m. | 1.400m. | 19 30 
Lal (51.18 in.) | (55. 
5/1250 Tandem 90: ey 














11 in). | 

| oe, RS het 

¢}2500) Double-tandem | 90 a es | 29 120 
| | 

200) Single-cylinder, | 105) 850 mm. lm. 82 55 
bayonet con- (83.5 in.) \(39.375 in.) 
structed 


| 





Nors. --The cyclic speed variation is equal to the maximum an- 
gular velocity minus the minimum angular velocity divided by the 
mean angular velocity, The reciprocal of this is the regularity 
given in the last column. When the governor cuts out one admis- 
sion of gas the regularity is diminished, and is then called the 


* absolute regularity,” as shown in the last column but one. 


| Regularity 


| stated, have secured the English license to manufacture 





| TaBLE ITI.—Comparison of Various Types of 
Gas Engines. 
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| Cockerill engine’ mmmm! | | 


single cylinder! | | 
“Otto” cycle ..| 1 |1300) 400 600 


94,000) 127,000 | 90 1:30 
Deutz engine, four-| | 
| 


| 


cylinders “‘ Otto’ | 
| 600] 88,000] 100,000 |150 1 : 180 


cycle .. - 
Kérting _ engine, | 
single - cylinder) | 
double-acting ..| 1 | 635 1100 


| | 
| | 
4 | 660 850 


} 
550/ 58,000 70,000 100 1: 80 
| \ | | 





Korting — for dynamo driving and general pur- 
rom and Messrs. Fraser and Chalmers, of Erith, Kent, 
have purchased the right to make these engines for blow- 
— compressing, and for rolling mills. 

ig. 7, page 377, is prepared from some indicator dia- 





eee taken from the single-cylinder double-acting 700 
orse-power Kérting gas engine at the Diisseldorf Exhi- 
bition, using producer gas. One 700 horse-power and one 
500 horse-power engine are on order for this country, and | 
will be worked with Mond gas. Both engines are for | 
dynamo driving. ] 

Table III. is a table of comparison of different types | 
of engines, showing the advantage obtained by using a 
double-acting engine of the Kérting type as compared | 
with Otto cycle engines. Three engines of approxi- | 
mately the same power are compared as to size of cy- 
linders, stroke, weight, and cyclic speed variation. 

A larger number of gas engines of medium size have 





been turned out by the Gasmotoren Fabrik Deutz than 
any other Continental firm, and now they are well in 
evidence with some fine examples of large engines. 

One firm alone, the Gutehoffnungshiitte fiir Bergbau 
und Hiittenbetrieb, of Oberhausen, has been supplied 
with eight Deutz engines varying in size from 300 to 1000 
horse-power, and aggregating 2400 horse-power, besides 
three smaller engines. Another firm, the Eisenhiitte. 
Actien-Verein, Diidelingen, has two 1000 and two 600 
horse-power engines, giving 3200 horse-power for the four 


(To be continued). 


| engines, 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market. — A fair amount of business 
was done on the pig-iron warrant market last Thursday, 
and prices were easier, mainly as a result of “bear” 
selling. Scotch fell 74d. per ton, Cleveland 3d., and 
hematite iron 1 It was reported that further sales 
of Cumberland hematite iron had been effected for 
shipment to the United States in addition to the cargo 
of 5000 tons which was about to in loading. Ton- 
nage has been secured for the bulk of the 10,000 
tons of East Coast hematite iron recently sold for 
export to America. On the other hand, it is re- 

rted that sales of German foundry pig iron have just 
Coon made for America at about 4s. per ton less than 
Middlesbrough No. 3 iron. About 17,000 tons changed 
hands during the day, and the settlement prices were : 
Scotch, 57s. 9d.; Cleveland, 53s. 44d.; hematite iron, 
60s. 9d. per ton. The market was strong and moderately 
active on Friday forenoon in response to the large with- 
drawals from the stores on Thursday, and the heavy 
shipments from Middlesbrough. About 20,000 tons 
were dealt in, and Scotch advanced 1ld., Cleveland 
43d., and hematite iron also 44d. per ton. There 
was much less doing in the afternoon, and only some 
5000 tons changed hands, but the tone kept steady. 
The American advices reported the position as 
being generally unchanged, and the buying of forward 
billets still continued. The settlement prices were: 
58s. 3d., 53s. 9d., and 61s. 14d. A moderate amount of 
business was transacted in the warrant market, and 
prices were slightly irregular on Monday. American 
advices were altogether satisfactory, yet Cleveland 
declined 1d. per ton. Cumberland hematite iron, on the 
other hand, was firm, and left off 44d. up on the day, 
in response to the further sale in the morning of 
10,000 tons of East Coast make for shipment to the 
United States. Scotch was 4d. higher per ton. In 
the forenoon between 10,000 and 12,000 tons changed 
hands, and in the afternoon only 3500 tons were 
dealt in. On Tuesday forenoon a firm tone prevailed, 
and on a turnover of about 10,000 tons Cleveland rose 24d. 
per ton, and it was sold at 53s. 9d. three months ; and in 
the afternoon about 4000 tons changed hands. The settle- 
ment prices were: 58s. 3d., 53s. 9d., and 61s. 6d. ne 
ton. his forenoon the market was very quiet, but 
about 6000 tons changed hands. Scotch warrants were 
not dealt in. The market was still quiet in the after- 
noon, but there was no change in the prices. The 
settlement quotations were : 58s. 44d., 53s. 9d., and 61s. 6d. 
A somewhat livelier tone has prevailed in the pig-iron 
market. During the week warrants of all descriptions have 
been more dealt in, and fluctuations were more frequent 
than for some time past. The tendency has on all occa- 
sions been upwards, as American inquiries, from being 
indefinite, have lately taken the concrete form of sub- 
stantial orders for Scotch pigs, for German pigs of equal 
quality to our ‘‘special” brands, and for Longwy iron of 
nearly equal quality to Middlesbrough pigs. Thus, 
buying from the other side seems again to have 
cated up all along the line, and the drain on stocks 
here and in England looks like continuing, at any 
rate for the present. Under such circumstances the 
warrant and makers’ prices cannot fall, and pig pro- 
ducers must rain blessings on the American demand, for 
home trade reports are getting considerably duller. 
Under the influence of American purchases, makers’ prices 
here are in some cases considerably dearer, and are as 
follow for No. 1: Clyde, 65s. 6d.; Calder, 66s. : Gartsherrie, 
66s. 6d.; Coltness, 70s. ; Langloan, 70s.; Summerlee, 
70s. 6d.—the foregoing all ship at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 69s. 6d.; Shotts (shipped at 
Leith), 69s.; Carron (shipped at Grangemouth), 69s. per 
ton. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood yesterday afternoon at 41,190 
tons, as compared with 41,745 tons yesterday week, thus 
showing a reduction for the week amounting to 555 tons. 


Finished Iron and Steel.—The tone of the manufactured 
iron and steel trades is dull, but consumption continues 
to be on a fairly large scale. The steel rail trade, how- 
ever, is an exception, as owing to the absence of American 
competition for foreign and colonial orders, the greater 
part of the works have now good order-books, the price 
for heavy sections being from 5/. to 5/. 5s. per ton f.o.b. 
shipping port. 

Sulphate of Ammonia.—The market for sulphate of am- 
monia continues very firm at 12/. 7s. 6d. for prompt 
delivery f.o.b. Leith, and f.o.s. Glasgow, supplies being 


| scarce. Numerous orders have been booked for delivery 


between October and March. The shipments at Leith 
last week amounted to 431 tons, and last month to 2363 
tons, as against 3138 tons in the corresponding month of 
last year. 

Imports of Nickel Ore.—The barque Altona, laden with 
nickel ore, arrived during the week, and her cargo brings 
up this year’s imports to 34,000 tons in four French 
sailers, one German, one Norwegian, two British, and 
two British steamers, 
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Iron Ore Imports at Ayr.—The imports of iron ore at 
Ayr amounted in the past three months to 22,562 tons, 
being a decrease of 5614 tons when compared with the 
imports in the corresponding quarter of last year. 


Edinburgh Association of Science and Arts.—About 200 
members of this association : ed on Monday (which 
was the autumn holiday) to Falkirk by special train, and 
by permission of the Carron Company visited and in- 
spected the Carron Iron Works. They were taken in hand 
by about a dozen members of the staff, who acted as guides 
to the visitors. After getting so far through the works 
they were entertained to luncheon, and then they passed 
through the rest of the works, including the dressing and 

sing shops, the grinding and fitting-shops, the electro- 
Coane and porcelain enamelling departments, and the 
numerous warehouses. The visit was of the most instruc- 
tive kind, and was highly appreciated by the members of 
the party. It may possibly be remembered that the 
present King, when a student of chemistry in Edinburgh, 
under Professor Logan Playfair, also visited the Carron 
Tron Works, but when the foundry had not attained any- 
thing like the completeness that it now has. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

British Steel Trust.—With reference to the statement 

ublished, that an association of British steel rail manu- 
acturers had been successfully floated for the purpose of 
controlling prices and pe Jconpes the output, Messrs. Chas. 
Cammell and Co., one of the most prominent firms named 
as comprised in the Trust, strongly deny that there is any 
truth in the rumour so far as they are concerned. 


A Tragic Death.—Sheffield has sustained a loss during 
the week in the tragic death of Mr. Frank Steel, a 
partner in the well-known firm of Messrs. Steel, Peech, 
and Tozer. Mr. Steel, who was only twenty-nine years 
of age, with Mr. Peech, went on a week-end fishing 
excursion to Filey, on the East Coast. Whilst fishing 
off the cliffs near Flamborough Head, the coble which 
they had engaged was overturned in a squall, and Mr. 
Steel and two fishermen drowned. Mr. Peech managed 
to swim ashore, and, climbing the cliffs, escaped. 


What is Steel ?--With reference to the recent dispute 
in Sheffield as to ‘‘ what is steel,” and the decision of the 
stipendiary magistrate that forks made of what was de- 
scribed by Professor Arnold as ‘‘grey iron” came within 
the definition of steel forks, the latter gentleman writes 
an interesting letter to the press. It has, he says, been 

inted out to him that as occupant of the Chair of 
elias in the University College, it is his duty to 
take up arms in defence of the g name of Sheffield. 
From this duty he will not shrink, and proposes at an 
early date to take decisive public action in the matter. 
He intimates that his action has received the approval of 
the Lord Mayor, Sir Frederick Mappin, and of the Presi- 
dent of the Sheffield Society of Engineers and Metallur- 
gists. 

Iron and Steel.—There is no improvement to be noted 
in the iron market, and though prices are firm and have 
an upward tendency, buyers show no disposition to order 
beyond actual requirements. The heavy American buy- 
ing that has been going on has had a steadying effect 
upon the market, and should this develop a revision of 
quotations may be looked for. In the crucible steel trade 
some firms are much better off for work, but the improve- 
ment is by no means general, and in most cases the out- 
put is still restricted. Business is very quiet in the 
engineering and casting trades, although there is more 
employment now than was the case a few months ago. 

he experience of local houses is that there is not as brisk 
ademand from electrical engineers, and there are fewer 
enquiries in the market. 


South Yorkshire Coal.—The output during last week 
was considerably restricted, and, as is usual after Don- 
caster races, a heavy demand has set in locally. In almost 
every instance pits which are working are making full 
time. The demand at present largely exceeds the supply, 
-due largely to the pc! 9 summer and frequent stoppages 
having prevented southern merchants keeping their stocks 
up to an average quantity. They are now pressing for 
supplies, but the northern demand having set in heavily, 
find considerable difficulty in SS ee 
Quotations are still unchanged, but will substantially 
advanced on October 1, if not earlier. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on’Change here was pretty numerous, and the market 
on the whole was cheerful. A fair amount of business was 
transacted, and some qualities of pig iron improved 
slightly in price. There were more inquiries from 
America, and another 10,000 tons parcel of hematite 
was reported to have been sold to the States, making 
20,000 tons of hematite disposed of within a fortnight to 
customers across the Atlantic.” It was said that there 
Were inquiries in the market for fully 20,000 tons of pig 
iron for America. No. 3 Cleveland pig was practically 
unobtainable for prompt delivery, unless it was taken from 
the public warrant stores. The general market quotation 
for early f.0.b. delivery of No. 3 g:m.b. was 53s. 6d.; and 
several lots were sold at that price. No. 1 was 55s. 9d.; 
No. 4 foundry, 52s.; grey fo 49s. 6d.; mottled, 48s. 9d.; 
and white, 48s. East Coast ematite prices were firmer, 
but not quotably changed. Mixed numbers sold at 57s. 
for early delivery, whilst No. 1 was 57s, 6d. and No. 4 


forge 55s. Spanish ore was steady and firm. Rubiosold 
at 16s. ex-ship Tees. To-day prices were unaltered. 


Manufactured Iron and Steel. — An unsatisfactory 
account must again be given of the manufactured iron and 
steel industries. In nearly all departments there is slack- 
ness, but it is rather surprising to have to report that 
iron —_- have been raised to 6/. 5s.—less 24 per 
cent. All other quotations are very weak. Makers, how- 
ever, do not lower their rates, because in the first place 
they do not believe that by doing so they would get 
more orders, and, secondly, because they declare 
that present cost of production does not’ warrant 
them taking such a step. At the Eston Works 
the plate mills are stopped for want of specifications, and 
it is likely that stoppages will occur for the same reason 
at other establishments before long. Several firms are 
taking advantage of the present slackness to execute re- 
pairs, and alter and improve their plant. 


Coal and Coke.—Bunker coal is very plentiful, and 
quotations have rather a downward tendency. Un- 
screened Durham kinds are quoted 8s. 9d. to 9s. 6d. f.0.b. 
The demand for gas coal’ improves only slowly, but a 
slight change for the better is noticeable.- Quotations 
range from 9s. 3d. to 10s., according to =: Manu- 
facturing coal is in only moderate demand ; but coking 
coal is brisk and — in price. Coke continues in very 
good request for local consumption, and average blast- 
furnace qualities are fully 15s. 9d. delivered here. Export 
coal shows a slight tendency to ease. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown little change, 
prices having remained fairly steady. The best steam 
coal has made 15s. 6d. to 15s. 9d. per ton, while secon- 
dary qualities have brought 14s. 6d. to 14s. 9d. per ton. 
There has been a good demand for house coal, as supplies 
are being laid in for the winter months; No. 3 Rhondda 
large has made 14s. to 14s. 3d. per ton. Foundry coke 
has been quoted at 19s. to 20s. per ton, and furnace ditto 
at 17s. to 18s. per ton. As regards iron ore, Rubio has 
been quoted at 14s. 3d. to 14s. 6d. per ton ; Tafna at 15s. 

to 15s. 6d. per ton ; and Almeria at 14s. 3d. per ton. 


Keyham Extension.—The great Keyham works, for 
which Sir J. Jackson has a contract, are expected to 
completed within the next three years. It is thought, 
however, that the dockyard extensions will not be fully 
disposed of by 1905. : 


The Tyne Commission.—The Tyne Commissioners have 
been visiting Cardiff, Swansea, Penarth, and other 
Channel ports. At Penarth the Commissioners wit- 
nessed the loading of the steamship Dalegarth, owned by 
Messrs. R. and J. H. Rea, which was berthed at the new 
basin tips, all of which were brought to bear simulta- 
neously upon the vessel. At Swansea, the commissioners 
inspected the new pits, shafts, and loading appliances, as 
well as the new lock, which is almost y for opening. 
The Prince of Wales Dock, with its tinplate shed and 
warehouses, was visited, and the site of a proposed new 
deep-water dock was pointed out. 


Ruilways in the West.—There is a probability of a new 
line from Cary to Langport being commenced. It has 
been announced that 500 men will be at work shortly 
between Cary and Lydford, and another 500 between 
Lydford and Somerton. 


Welsh Coal for Italy.—The South Italian Railwa 
Company has ordered 100,000 tons of Newport coal, 
colliery screened. The contract was taken by Messrs. 
Powley, Thomas, and Co. at a mean price of about 
20s. 6d. per ton for all the ports at which deliveries are 
to be made—viz., Venice, Ancona, Brindisi, and Leghorn. 
The shipments are to be made from November, 1902, to 
September, 1903. 


Marconi Telegrams.—Mr. Marconi, who left England 
on August 23, on the Carlo Alberto, one of the flagships 
of the Italian Navy, has been in daily communication by 
wireless telegraphy with his long-distance station at 
Poldhu, Cornwall. He has received perfect messages, 
direct from Poldhu, inside Gibraltar harbour and 
throughout the entire course of the Mediterranean. The 
messages must have passed across the Bay of Biscay and 
Spain, over France, and across the Alps. Telegrams 
from the directors of the company for the King of Italy 
and the Italian Minister of Marine have m sent from 
Poldhu, and correctly received on the tape of the wireless 
telegraph receiving apparatus on the Carlo Alberto at 
La Spezzia. 

Trade of Swansea.—The monthly meeting of the 
Swansea Harbour Trust was held on Monday, Mr. 
Griffith Thomas presiding. Mr. Glyn Price said there 
had been an increase of 26,000 tons in ig sorte. for August, 
as compared with the previous August, but a decrease of 
13,000 tons in imports. The chief increases had been in 
coal, coke, patent fuel, and tin-plates. The exports of 
tin-plates were practically double what they had been in 
the corresponding month of last year, and their total was 
higher than the total of any other month for a long 
riod. The increases had been: To Russia, 7000 tons ; 
olland, 1200 tons; France, 1000 tons.. The chief de- 
crease was to the United States, 1000 tons. The revenue 
of the Trust for August was one of the largest on record, 
and showed a surplus of 10727. 

Guest, Keen, and Co., Limited.—Four furnaces are to 


be built at Cardiff upon the latest American — 
e ease in 


Cardiff has been selected in consequence of t 
handling Spanish ores at that place. 

Boom in Welsh Anthracite.—A boom in anthracite coal 
prevails at Swansea, but neither coal nor ships are to be 
obtained to any great extent, so that its real importance 





is less than might be assumed. Mr. W. C. Atwater, a 
coal-owner in the West Virginia coalfield, has been 
buying anthracite at Swansea. He is shipping 1000 tons 
by the Jersey City to New York, and is about to charter 
for 5000 tons for Boston and New York, while he also 
wishes to ship a cargo to Falls City, Massachusetts. Mr. 
Atwater’s action is explained by the great strike in the 
American coal trade. é 


South Welsh Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in August were: 
Foreign, 1,380,096 tons; coastwise, 539 tons; total, 
1,702,635 tons. The exports of iron and steel in August 
were 8,795 tons ; of coke, 5,465 tons ; and of patent fuel, 
77,188 tons. The exports of coal, foreign and coastwise, 
from the six. en in the eight months ending August 31 
were: Cardiff, 10,881,767 tons ; Newport, 2,371,497 tons; 
Swansea, 1,327,768 tons; Port Talbot, 342,440 tons ; 
Neath, 188,361 tons; and Llanelly, 184,540 tons; makin, 
an aggregate of 15,296,373 tons. The exports of iron anc 
steel were: Cardiff, 18,233 tons ; Newport, 15,204 tons ; 
Swansea, 7,422 tons; and Port Talbot, Neath, and 
Llanelly, nid; making-an te of 40,859 tons. The 
exports of coke were: Cardiff, 31,634 tons; Newport, 
10,411 tons ; Swansea, 7,074 tons; Port Talbot, 10,897 
tons ; and Neath and Llanelly, ni/ ; making an te 
of 60,106 tons. The exports of patent fuel were: Cardiff, 
268,125 tons; Newport, 47,177 tons; Swa: 338,111 
tons; Port Talbot, 49,162 tons; and Neath ond Limeeily, 
nil ; making an aggregate of 702,575 tons. 








Strret.—The exports of steel from the United King- 
dom in August were 23,219 tons, as com wit 
18,739 tons in August, 1901," and 22,639 tons in August, 
1900. In the eight months ending August 31 this year, 
steel was exported to the aggregate extent of 190,608 
tons, as compared with 144,046 tons, and 232,907 tons in 
the corresponding periods of 1901 and 1900 respectively, 
The principal exports were the following : 


| 








Country. | 1902, | 1901 | 1900, 

| tons tons tons 
Norway v6 Bes ..| 11,806 8,557 13,371 
United States “a --| 82,068 | 7,797 13,136 
British India. . ‘ie ee 29,141 | 26,517 997 
Australasin .. .. ../ 17,829 | 24,906 29,151 
Canadia a “+ 29,566 7,991 12,611 





The large increase in the shipments to Canada will not 
escape attention. The value of the steel exported to 
August 31 this year was 1,809,818/., as compared with 
1,602,981/. in the corresponding period of 1901, and 
2,727,839/. in the corresponding period of 1900. 





CaTaLocuEs.—-The Stirling Boiler Company, Limited, 
of 25, Victoria-street, Westminster, have just issued a 
new catalogue of ‘‘Stirling” boilers, specially designed for 
use on sugar estates, where the fuel used is principally 

gasse, or megass. The furnaces designed for burning 
these materials have also a provision for burning wood in 
case the supply of cane refuse fails. It may added 
that the latter can be burnt even in a very moist con- 
dition.—The Union Electric Company, Limited, of 151, 
Queen Victoria-street, E.C., have sent us a copy of their 
new list of electric arc lamps, suited either for direct or 
alternate-current working. The firm also supply the 
enclosed type of arc lamp.—We have received from 
Messrs. McOnie, Heer: and Co., Limited, of the Scot- 
land-street Engine Works, ponent a m4 of their new 
catalogue of sugar-making machinery. e firm supply 
es for making sugar from either beetroot or cane.— 

essrs. Babcock and Wilcox, Limited, of Oriel House, 
Farringdon-street, E.C., have just published a hand- 
somely-illustrated volume showing applications of their 
water-tube boiler to marine purposes.—We have received 
and Valve Company, of 


from the Crosby Steam — | ones 
.C., a copy of their new 


147, Queen Victoria-street, 
catalogue of steam fittings. This catalogue consists of a 
number of separate sheets bound up into a stiff 
cover, ‘in such a way that further sheets can be easily 
added whenever such may be issued by the company. 
A special feature in the catalogue is the series of 
outline drawings and tables of dimensions of the 
different valves, enabling a draughtsman to see at a 
glance the room he must allow foreach size and 
type of valve, as also the flange diameters, the number 
and sizes of the bolts used, and the diameter of the 
flange circles. Many of the gauges we note have two 
Bourdon tubes actuating the same pointer.—The Nernst 
Electric Light Company, Limited, of «82, Victoria- 
street, S.W., have just issued a ee of the standard 
cog now on sale of the Nernst electric lamp. i 

mp, it will be remembered, consists of a rod made up of 
a mixture of certain metallic oxides, which when cold is 
practically a perfect non-conductor. On heating, how- 
ever, it allows current to pass, and when this current is 
properly adjusted the heat generated in overcoming the 
resistance of the rod raises the latter to so high a tem- 
perature that it gives out a brilliant light. The company 
claim it is easy to get one candle-power per 1? to2 watts. 
The sizes now offered to the public range from 15 to 170 
candle-power.—We have received from Messrs. T. Silk, 
Wilson, and Sons, model makers, of 20, Albert-square, 
Manchester, a pamphlet illustrating a number of topo- 

phical architectural models, which they have executed 
or different customers.—Messrs. Tangyes, Limited, of 
the Cornwall Works, Birmingham, have issued a new 
catalogue of hydraulic pa eg A Perce presses of 
all kinds, pumps, accumulators, hoists, and testing ma- 
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THE WORKS OF MESSRS. BELLISS AND MORCOM, LIMITED, BIRMINGHAM. 
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EDUCATION. 


Last year, in our report of the meeting of the 
British Association, we spoke of the prospects 
opened out by the new section then inaugurated— 
that which dealt with education. We then said 
that no subject could come more legitimately 
within the scope of an Association for the Advance- 
ment of Science, and this year it would seem that 
the leaders of the organisation are realising the 
fact. In the address of the General President, 
Professor Dewar, the first subject dealt with was 
education. Professor Perry, the President of the 
Engineering Section, devoted his address entirely to 
the question, and one of the chief incidents of the 
meeting has been the conference between Sections G 
and L on the education of engineers. 

In the opening remarks of his presidential 
address Professor Dewar made an apt quotation 
from a former presidential address, delivered 
forty-three years previously : ‘‘ We may be justi- 
fied,” said that past-president of the Association, 
who has long since passed away, ‘‘in hoping that 
by the gradual diffusion of science, and its increas- 
ing recognition as a principal part of our national 
education, the public in general, no less than the 
Legislature and the State, will more and more 
recognise the claims of science to their attention ; so 
that it may no longer require the begging-box, but 
speak to the State like a favoured child to its 
parent, sure of paternal solicitude for its welfare ; 
that the State will recognise in science one of its 
elements of strength and prosperity, to protect 
which the clearest elements of self-interest demand.” 

How little has been done for science since Prince 
Albert uttered these hopeful words, those who have 
followed the advancement of science best know. 
Our sorrow is, perhaps, not so keen for what has 
been left undone as for what has been ill-done ; 
our regret is for money wasted, for good effort 
thwarted, as much as for neglect. Well may 
the President of the British Association now 
say: ‘‘Had this advice (of the late Prince 


386 |Consort) been seriously taken to heart and acted 


upon by-the rulers of the nation at the time, what 
splendid results would be accrued to this country ! 
We should not now be painfully groping in the 
dark after a system of national education; we 
should not be wasting money, and time more valu- 
able than money, in building imitations of foreign 
educational superstructures before having put in 
solid foundations. We should not now be hurriedly 
and distractedly casting about for a system of tactics 


5|after confrontation with the disciplined and co- 


ordinated forces of industry and science, led and 
directed by the rulers of powerful: States. . Forty- 
three years ago we should have started fair had the 
Prince Consort’s views prevailed.” 

‘Unhappily, the Prince Consort died before there 





was time for his views to prevail. Had he lived, 
with the fast growing confidence the peopie of this 
country were reposing in the husband of their 
Queen, the President of the British Association in 
1902 might have had occasion to speak in a different 
manner. Continuing, Professor Dewar said: ‘‘ As 
it is, we have lost ground which it will tax even 
this nation’s splendid reserves of individual initia- 
tive to recover. Although in this country the King 
rules, but does not govern, the constitution and 
construction of English society assume to him a 
very potent and far-reaching influence upon those 
who do govern. It is hardly possible to overrate 
the benefits that may accrue from his intelligent 


and continuous interest in the great problem of. 


transforming his people into a scientifically edu- 
cated nation.” 

It is not, however, upon what ‘‘ rulers of the 
nation ” can do that the nation should depend. It 
is useless crying to Jupiter to get the wagon out of 
the ditch. The fault has been that the people 
themselves have been careless of education. It is 
easy to acquiesce in expenditure; each man re- 
members that the thousands are not his own, and 
the burden that falls directly is comparatively light. 
But to consider the problem closely, to study what 
is best, and still more to take steps, each according 
to his power and influence, to direct public expen- 
diture to the best interests of education ; this is a 
task which the people of this country have shirked. 
No doubt there has been much talk of late, in Par- 
liament and elsewhere, on what is miscalled educa- 
tion, and we are certainly all ready enough to grumble 


at the growing School Board rate, some of us to 


air vague theories on the functions of univer- 
sities ; but how many will do the close thinking, 
will. undertake the study of the subject, that is 
needed to form sound views on-the chief end of 
education (the only end that justifies public ex- 
penditure) which is to fit a man for that state in 


life to which it may please God to call him? Pro-. 


fessor Dewar’s instances, given in the address, 
help us to answer that question ; and the answer 
must be: ‘‘ Very few !” 

We fear it must be confessed that the joint con- 
ference at Belfast of Sections G and L affords 
evidence of the general lack of that close thinking 
to which reference has been made. We must not 
expect too much from speakers called upon at 
short notice to express opinions in an extemporary 
speech of 10 minutes’ duration, although that limit 
was not always observed. It may be concluded 
that the aim of such a conference should be chiefly 
to define, as nearly as possible, how the brief time 
available—a mere instant almost compared to the 
vast field of knowledge to be desired—for educa- 
tion can- best be spent in fitting youth for the 
business of life. There were two or three thought- 
ful addresses, but even these gave little that would 
serve for practical guidance to a parent eager 
rightly to frame his child’s education, or to a 
teacher humbly anxious to learn how best he 
might direct his energies to the highest advan- 
tage of his pupils. For that, perhaps, the 
speakers were not to blame. With the lack 
of education from which we all sutfer, how can 
we think accurately of education? It is a science 
that has to be evolved, and the initial step, gene- 
rally the most difficult in evolution, must be to 
sweep away the superstitions that cloud our vision 
and hide the road to progress. 

The first. thing to realise is that the mere learning 
of lessons is not necessarily education. The three 
R’s are not education, except in a very limited 
sense. They are rather the useful tools by which 
education may be acquired. There are at present 
starving in the Colonies—and some at home too— 
graduates of our two Universities who are less 
educated than men who can neither read nor write. 
There is a great difference between being learned— 
having learnt lessons—and being educated. 

This appears, perhaps, more plainly in regard to 
technical education than in other sorts. The tech- 
nical colleges and polytechnics, which have been 
established so plentifully of late, turn out annually 
scores of young men who have been crammed 
with formule, and yet are no better equipped 
for the profession or calling they propose to 
follow than they were when they left school. They 
have had the tools (some most unsuitable) put into 
their hands, but have not been told how to use 
them. That, sometimes, is the fault of the student, 
but this. is not often so; for the love of learning 
something new and strange is almost universal in 
human nature, and even the most careless youth 
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has the desire quickened by knowing his future 
prosperity is involved in the acquisition. It 1s 


when the acquirement of knowledge is made abso- | 
|more. The strongholds of learning have been | 


lutely uninteresting by disguising its significance 
that first impatience and then disgust arise. The 
construction of any completed and symmetrical piece 
of work is a pleasure in itself ; to be interested in 
a task we need some practical end in view, to see 
our goal and prize. Butthe committing to memory 
of dry disjointed facts from text-books is distasteful 
to every student and an intolerable labour to all 
but a few, and those not the brightest and best. 

That the disjointed facts of the text-books—the 
dry bones of science—are capable of being clothed 
with flesh and transformed into living bodies of 
surpassing beauty and interest, is true enough ; 
and it should be the instructor’s duty to perform 
this task. But here we strike the main obstruction 
in the path that leads to real technical education— 
the lack of funds. In all our technical colleges 
there are not enough instructors qualified for the 
work. Students need personal attention, help 
over difficulties, explanation of points they cannot 
grasp. In lectures a point is missed that may be 
a clue to the whole mystery, and for lack of which 
the skeleton that was being built up, and would 
soon have been clothed with flesh, falls back to the 
formless heap of dry bones. The youth drops 
hopelessly behind, his attention wanes, and thoughts 
of cricket, football, or other amusements fill his 
vacant brain ; or he devotes himself to ‘‘ragging,” 
‘‘ rotting,” and playing the fool generally. This in 
turn prevents others from following the course of 
instruction, and is among the sources of trouble to 
college professors in this country. 

A great deal of this is due to the imperfect 
manner in which youths are trained before coming 
to college. Someone said during the discussions at 
Belfast that it did not matter much what the 
student had learnt previously—that is to say, what 
his school training had been, whether classical or 
otherwise—but that his scientific education should 
begin at the technical college. It is the result of 
this defect in school training, as it must be con- 
sidered, against which the technical college pro- 
fessors so often exclaim. They say that young men 
come to them almost completely ignorant. That 
they are expected to act as schoolmasters, not as 
science instructors. The complaint is well founded. 
There are few schools where pupils are adequately 
prepared for a science course. We know that most 
now, bowing to expediency, havea modern side, but 
it is generally neglected by the governing autho- 
rities and despised by the masters. It is a ques- 
tion of tradition and caste. There are few schools 
coming from which the average boy dues not need 
some special coaching in order to pass the entrance 
examination of a technical college. Of course, 
coaching means cramming—a process that does 
not fit the student to profit by subsequent in- 
struction. 

To hark back to the school brings forward the 
inevitable question of the desirability of teaching 
dead languages—Latin and Greek. The modern 
technical professor has been iconoclastic enough to 
condemn classical studies as a mode of preparation 
for a science course. To condemn classical studies 
for any course is, as we know, only short of blas- 
phemy in the eyes of those instructors of youth 
who represent the monastic system inherited from 
the Middle Ages ; a period when a native literature 
hardly existed, when science was unknown, and an 
organised manufacturing industry remained yet to 
be evolved. The battle, however, has now com- 
menced, and must be fought to an issue; but 
before the moderns can array their forces 
for the attack on ancient superstitions, it is 
needful that they should consider the matter 
quantitatively. It is said, if not in so many 
words, yet by inference, that to be ‘‘a gentleman” 
one must have studied the classics. During the 
joint discussion we were told by an ex-university 
coach how he was found fault with by the father of 
an undergraduate because the speaker had induced 
the son to go in for a science examination. ‘I 
sent my son to college to learn to be a gentleman, 
sir!” said the irate parent; and that fairly well 
illustrates the feeling of a large number of people, 
although it is seldom so bluntly expressed. Now 
we are free to say that the majority of gentlemen 
have studied classics, and we are also willing to 
admit that it is desirable those who lead in the 
professions or commerce should be gentlemen, 
accepting the word in its usual conventional 
acceptation. But it by no means follows that 








classics make the man a gentleman, or that a! 
man cannot be a gentleman if ignorant of classic 
lore. It is just an accident, a coincidence ; nothing | 
held from generation to generation by the suc- | 
cessors to the monastic system since the days when | 
classic erudition was the only culture, and when | 
nearly all literature was in the ancient languages. 
The great prizes of the teaching profession are still | 
bishoprics. That the latest descendants of this 
cult will fight hard to maintain their position is 
natural, for they have been trained to think it 
their right ; moreover, it is their bread-and-butter. 

The engineer, the chemist, and other represen- | 
tatives of applied science have to think for them- 
selves. They have to consider whether, under the 
altered condition of manufacturing industry — 
brought about by the strenuous foreign competition 
which we all now recognise as a very real and un- 
pleasant fact—it is possible to afford the time to 
the acquirement of these tags and remnants of a 
dead past which have hitherto been thought the 
necessary ornaments of a gentleman’s mental equip- 
ment. There is so much to be done that education 
should commence in the nursery—that is, educa- 
tion in the true sense, not merely the learning of 
conventional school lessons. Professor Armstrong, 
in his admirable address as President of the Educa- 
tional Section, added another ‘‘ R.” to the original 
three—‘‘ Reasoning, the use of thought power.” 
The suggestion is excellent, but we would amend it 
by making the new ‘‘R” the first. It should be the 
primary lesson ; its exercise and training—lovingly 
and gently cultivated—should commence with the 
dawn of intelligence. 

That is what we mean by education commencing 





in the nursery ; and it should be continued step 
by step throughout the school period, until the’ 
youth enters on his college career, the whole | 
directed with a foreseeing eye to the man’s ultimate 
desiring and career in life. This may seem a! 
counsel of perfection ; and it certainly includes a | 
higher sense of parental duty than is now common. 
We are aware of the cramping effect of too early | 
specialisation ; that is not what we are advocating. | 
A trade or profession cannot be taught in school or | 
college. But as the college course should enable a | 
man, when he is launched in life, to adequately 
learn his trade, to master its intricacies to the! 
bottom, to know its fundamental principles—in | 
short, to understand and practice it as a science—so | 
also should school instruction prepare the pupil for 
the college course. We are not now consider- 
ing what are generally known as the learned 
professions—the Church, the bar, or medicine— 
but a career involving the practice of ap- 
plied science, chiefly, of course, and of the en- 
gineer. In this strenuous battle of life that 
modern conditions enforce, can time be afforded 
for classic studies? Should the continuity of in- 
struction be broken by the learning of Greek verbs 
or Latin declensions? For the average student 
cannot hope to get beyond that. He will never 
arrive at the free comprehension of that ancient 
literature—the loves of the gods and the goddesses, 
the records of thwackings and vapourings of 
mythical heroes—which, we are told, excel all other 
reading for cultivating the intellect. When the 
professor at the technical college complains that 
his first year’s students are ignorant of the most 
elementary principles of science, that they have 
no working knowledge of mathematics, hardly of 
arithmetic, is it any consolation to him to know 
that they are only beginning to forget certain shib- 
boleths that are as meaningless to them as the 
hocus-pocus of an African witch-doctor? Even if 
these things could all be remembered, would they 
help the student one bit in acquiring that know- 
ledge which should form his necessary equipment 
to rise in his profession or calling as an engineer, 
or chemist ? 

We must treat these things quantitatively. Life 
is short, art is long. Sound technical education is 
necessary to success in manufacturing industry 
under modern conditions; and it should be re- 
membered that a man once well grounded in scien- 
tific instruction, his technical education does not 
cease with his college career, but will last through 
his life. 

Upon the moral side, the ornamental side, of a 
man’s character—as essential to an engineer as to 
any other citizen—we have not space to dwell ; but 
we have yet to learn how the smattering of Greek 
and Latin, which is the most the average school | 
boy can acquire, helps either the one or the other. 





THE PROGRESS OF THE ELECTRICAL 
INDUSTRY IN AMERICA. 


We have heard much of the progress of the 
electrical industry in the United States, and there 
can be no question of the dominant position it has 
held ; but there is hope that if we have not fully 
asserted our place in this, as in most branches of 
mechanics, we are steadily approaching that most 
desirable position. Many, however, will be sur- 
prised to learn that the capital invested in electric 
manufacturing concerns in this country appears to 
be considerably in excess of that similarly utilised 
in the States. According to the United States 
census return just issued, the total number of esta- 
blishments have in ten years increased from 189 to 
580, and the capital from 3,800,000/. to 16,630,000/. 
According to Garcke’s ‘‘ Manual,” there were in 
the United Kingdom at the end of last year 154 
limited companies, with a capital of 25,990,6061., 
engaged in electric manufacturing, apart altogether 
from the many small private works. In the States 
the capital has taken ten years to multiply four- 
fold ; in Britain this result has been brought about 
in five years; so that here, at all events, we have 
some indication of that awakening about the need 
for which we hear so much. The comparison may 
not be precise, for the basis upon which selection is 
made may differ ; but at the same time the general 
result is satisfactory. 

Our record of British firms here ends ; but many 
interesting details are given in the Census Report 
of the United States which are worth noting ; and, 
perhaps, the most striking features generally are the 
decrease in the average wage, the heavier cost of 
materials, and the fact that the product has not 
increased in selling price at the same rate as ex- 
penses or costs. Thus we find that, as compared 
with ten years ago, capital invested has increased by 
337.6 per cent., the total wages paid by 347 per cent., 
while the total selling value of the manufactures in- 
creased by 377.9 per cent. This is satisfactory so 
far ; but material, which constitutes more than half 
the cost, has increased at a much greater ratio—by 
454.6 per cent.; while the total miscellaneous ex- 
penses were augmented by 488 per cent., and thus 
profits are not so great as they were ten years ago. 
The leading figures may be tabulated : 


Per Cent. 
1890. 1900. of Increase, 

Number of establishments 189 580 206.9 
Capital . a 8,800,000 16,630,000 337.6 
Wage-earners es = 8,802 4(,890 364.6 
Wages paid .. e £ 903,400 4,(33,000 347 
Miscellaneous expenses _,, 231,000 1,357,900 488 
Cost of material .. »> 1,764,000 9,783,300 454.6 
Value of product .. 5, 3,828,000 18,270,000 377.9 


Coming to details of the productions, an interesting 
feature is that the average size of alternating-cur- 
rent generators was between five and six times 
greater than the mean power of continuous - cur- 
rent machines, the averages being 254 and 47 horse- 
power respectively. During the year 1900 10,527 
generators were made, with a collective power 
of 770,832 horse-power, and a value of 2,100,000I. 
Of dynamometers, motor generators, and boosters, 
649 were made, of 14,397} horse-power, and 76,0001. 
value. Of transformers there were produced 36,518, 
of 593,0001. value, and of 407,451 horse-power ; the 
average size, 11 horse-power, being about five times 
greater than in 1890 ; but transformers up to 3000 
horse-power have been made in connection with 
the Niagara installation. Switchboards numbered 
6422, and were worth over 369,3001.; and switches 
1,723,387, worth 226,0001. 

Coming now to plant for the utilisation of the 
current generated, motors were made to the value 
of practically four million sterling, including the fol- 
lowing : 
No. H.-P. Value. 


£ 
Direct and alternating.. 35,604 515,705 —1,510,000 


Railways .. Ss ~. 36,206 666,669 = 1,514,000 
Automobiles ‘ os 8,017 8,220 40,000 
Fans ‘6 bs “s 97,577 12,766 211,000 
Elevators .. = ss 385 6,780 103,009 
Miscellaneous... “ 7,913 11,392 123,000 


Of storage batteries, over 512,0001. were made ; the 
total number was over eleven millions. __ 
Lighting absorbed a very large proportion of the 
electrical production, as of arc lamps there were 
made—of the open type 23,656, worth 55,300/., and 
of the enclosed design 134,531, valued at. 310,000/. 
As to incandescent lamps, there is a striking pre- 
dominance of the 16 candle-power light, as the 
figures show : 


£ 
Of 16 candle-power 21,191,131 worth oas,000 
Under 16 candle-power wae 2,906,817 55 “. +4 


Over 16 candle-power .. ‘3 1,222,250, 
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Search-lights made numbered 8283, and were 
valued at 45,1501. The total value of electric light 
fixtures exceeded 533,0001. 

Of telephone apparatus there were manufactured 
in the census year 797,246 receivers and trans- 
mitters, the total value, including other items in 
the equipment, being 2,103,000/.; but this only 
conveys a suggestion of the extensive ramifications 
of the telephone service, there being one instru- 
ment per forty residents throughout the States. 
Telegraph appliances only accounted for 330,0001. ; 
but the telegraph companies themselves meet their 
own requirements, and their manufactures, unfor- 
tunately, are not included in the returns under 
review. 








COPPER. 

Tue market for copper, especially ‘‘ standard ” 
copper, has been and remains very dull, partly as 
a result of the holiday season (which can always be 
relied upon to account for an unsatisfactory situa- 
tion), but mainly of the recession of the New 
York quotation for Lake copper and of the very 
low prices at which American electrolytic copper 
has been offered to both English and Continental 
consumers. This last is an indication that, in 
spite of assurances, production in the United States 
is up to and even in excess of consumption. In 
plain English, the idea prevails that large stocks 
of copper are still held in the States; and if 
that is the case, there is clearly no reason to buy 
the metal now, but, on the contrary, every reason 
to abstain until the inevitable reaction, which the 
Combine is doing its very best to obviate, comes 
along. Is there any ground for’ the belief that 
secret American stocks are large? Steps have been 
taken for the first time to ascertain what these 
stocks actually are; and Messrs. Ledoux, of New 
York, whose good faith is not in question, put them 
at 62,000 tons. Just before the smash of a year ago 
it was ascertained that the unsold stock in the ware- 
houses of the Amalgamated Copper Company was 
not far short of 100,000 tons, and if Ledoux’s 
estimate of the present quantity were final, it would 
follow that American consumption and the exports 
were between them in excess of this year’s output. 
But is it final? What the figures do show is that 
62,000 tons have been actually traced, which metal 
is stacked up awaiting buyers; but some of the 
largest people refused to give any information re- 
garding their holdings, and therefore the figures 
cannot correctly reflect the situation. Moreover, 
as a trade correspondent of the Standard points 
out, the report apparently deals only with ‘‘unsold” 
stocks, and takes no notice of stocks ‘‘ sold but not 
yet worked up.” How important an item this is 
may be gauged from the fact that, whereas the 
apparent English consumption and exports during 
the whole of 1901 amounts to about 156,000 tons, 
the deliveries were about 230,000 tons. ‘‘ Sold 
but not yet worked up” stocks would therefore 
amount to many thousand tons more than those 
characterised merely as ‘‘unsold.” The dominant 
factors of the copper situation, apart from the 
American accumulation, stand out clearly, and may 
be summed up as increased production and heavy 
deliveries, with diminished consumption throughout 
Europe. Under these circumstances, as the corre- 
spondent referred to again points out, it is difficult 
to see how any substantial upward movement can 
be brought about. Copper is pressed for sale, in 
fact in all directions, and is likely to be until the 
surplus material accumulated has been absorbed. 
It is estimated that the production during 1902 by 
the Lake Superior Mines will be 176,000,000 lb.— 
an increase of about 20 per cent. over the output 
of last year. It may be, as Messrs. James Lewis 
and Son argue, that the production for August and 
September may show a considerable reduction on 
previous months, because the United Verde Mine 
of Arizona has been closed down on account of the 
fire, and because in the Isle Royale Mine of Lake 
Superior work on No. 1 shaft has been suspended, 
and about 100 men discharged by reason of the low 
price of copper. But it is pretty clear that, should 
these two months actually see a decrease (which we 
doubt), the production will still be in excess of 
Tequirements. Therefore there is no need to an- 
ticipate requirements of copper. 

The production of copper in the United States 
for the half year ended June totalled 140,448 “‘ long” 
tons. The imports were 29,469 tons, and the 
exports 97,960 tons. Deduction of exports from 


combined production and imports leaves 71,957 





tons, which, plus the stock on hand on January 1, 
represents the amount available for consumption 
the first half of the year. The stock on hand on 
January 1 has been estimated by good authorities 


| Mediterranean squadron formed in single line ahead, 
| parallel with the Northern squadron. The latter 
| might have found here a good opportunity to send 
|in the torpedo-boats ; these en + i 


no doubt, have 


at 87,000 tons, leaving the amount available for| caused some disarray, as the Mediterranean Fleet 


consumption in the half year as 158,957 tons. The 
extent of recent consumption is the vexed question 


which a good many people would be glad to have | 


answered exactly. The export to Europe during 
the first half of the present year amounted to 
200,344,654 lb., compared with 107,111,417 Ib. 
during the corresponding half of last year, and 
88,819,494 lb. for the six months ended December. 
Of the 200,344,654 1b. sent to Europe, Great Britain 
received 64,869,5141b. That Great Britain received 
the bulk of the rush of exports after the break 
from 17c. is shown by the increase in exports to 
this country of 199 per cent. over the same period 
of 1901, and of 247 per cent. over the preceding six 
months, while exports to France increased similarly 
but 69 per cent. and 128 per cent., and to Germany 
but 70 per cent. and 46 per cent. respectively. The 
counter effect to this abnormal movement is brought 
out by the recent easing-up of exports. ‘‘In the 
last five years,” says the Boston News Bureau, 
‘* America consumed an average of 61 per cent. of 
its production. In 1902, with a probable year’s 
product of 605,000,000 lb., it is hardly reasonable 
that we should suddenly rise to a consumption of 
90 per cent. of production. Or, if we take the 
percentage of consumption to production, and im- 
ports minus exports, we find it to be for the past 
five years 94 per cent., while at the rate of 
600,000,000 Ib. in 1902 it figures out 171 per cent. 
so far this year, at which rate copper should soon 
be scarcer than coal. Unless some such astonishing 
growth in consumption has occurred, the conclusion 
is inevitable that not only has the reduction of 
copper stocks ceased, but that the process of accu- 
mulation has again begun on a small scale.” This 
conclusion is confirmed from other quarters. 








THE FRENCH NAVAL MANCUVRES. 
(Continued from page 339.) 
II. Tue Seconp Pertop. 


THE second period of the manceuvres commenced 
on July 15 ; this may be found less interesting than 
the first period, as it was to a greater degree 
governed by convention. The Northern squadron 
steamed out of Mers-el-Kébir during the night, the 
cruisers of the Mediterranean squadron leaving 

Igiers at the same time. The battleships of the 
latter fleet got under weigh on the 16th only, at 
early dawn, and were kept in touch with the 
cruisers of their squadron by the Cassard and Du 
Chayla, which formed wireless telegraphic stations. 
In execution of the problem drawn up by Admiral 
Gervais, and which contained no special or original 
features, as soon as both fleets were in sight, they 
had to clear for action and engage each other 
as follows: The battleships of the Northern Fleet, 
six in number, were to represent units of equal 
value to those of the Mediterranean Fleet, nine in 
number, and the maximum speed of the former was 
limited to 11 knots, as against 13 for the latter. 
The engagement took place off Cherchell; the 
Bouvet reinforced Admiral de Courtilhe’s line by one 
unit, and the Amiral Charner, stationed near the 
Montcalm, increased to three the number of his 
armoured cruisers. He, moreover, had at his dis- 
posal the torpedo-boats of the Oran mobile defence. 

Both squadrons took up their fighting position 
in good order and with great precision, the cruisers 
and torpedo-boats leaving the stage clear to the 
ironclads. The Mediterranean squadron had the 
Saint Louis on the port side, and the flying and 
reserve squadrons to starboard. The cruisers in 
the stern formed two groups unequal in value ; on 
one hand the armoured cruisers Pothuau, Chanzy, 
Latouche-Tréville, and on the other the protected 
cruisers and torpedo - gunboats Cassard, Du 
Chayla, Linois, Dunois, and Lahire ; the two last 
may be reckoned as useless units in an action of 
the kind, as they have not sufficient guns, and no 
torpedoes. The Northern squadron, full line 
ahead, turned its left flank towards its opponents, 
and appeared to try to double them on the port 
side; on the Northern squadron’s outside flank 
were the Oran torpedo-boats and the squadron’s 
own destroyers; further away were stationed the 
squadron’s three armoured cruisers. 

Both forces opened fire when about three miles 





from each other, and when at about 14 mile the 


| did not take up its formation in single line without 


a certain amount of hesitation. By sending in the 
torpedo-boat flotilla at full speed and at the start- 
ing of the action, such a confusion would have 
been produced that the Northern Fleet would pro- 
bably have gained a decided advantage, although 
some of the torpedo - boats would have been 
sacrificed in the fight. Admiral de Courtilhe 
had endeavoured once to advance against the 
left wing of his opponents’ and to outflank 
them, but was thwarted in his attempt by their 
manceuvre. From that time the operations con- 
sisted of manceuvres and counter-manceuvres. 
Admiral de Maigret doubled his line and tried to 
surround the Northern Fleet in order to place it 
between two fires ; while the latter, bearing in the 
opposite direction to the planned evolution and 
remaining always in good formation, maintained 
its line ahead simply by altering its course. These 
tactics have often been tried, and the conclu- 
sion arrived at is that the weaker squadron, so 
far as speed is concerned, will easily succeed, 
in the normal duration of a fight, in prevent- 
ing its adversary from enveloping it. This ap- 
plies to two armourclad squadrons, in the evolu- 
tions of which there is never much difference ; in 
an. engagement between armourclads and fast 
cruisers the case is different, but then the fight 
would be a dangerous one for the cruisers, from a 
purely ballistic point of view. The result was as it 
could be foreseen, and yet the Mediterranean 
squadron was granted 2 knots more speed—a higher 
difference than would be met with in actual warfare ; 
but even this difference did not enable it after one 
hour’s action to gain the tactical advantage it was 
seeking. A higher speed would therefore be of 
valuable help only in enabling one side to take ad- 
vantage of an error committed by the other. 

In the course of the action, the armoured cruisers 
of the Northern squadron took advantage of the 
fact that the hostile battleships were occupied to 
surround the Mediterranean squadron by the rear, 
and to come down suddenly upon its light division, 
which, as we have seen, was divided into two 
groups. The armoured cruisers of the Mediter- 
ranean Fleet, being the weaker, were compelled to 
retreat, and they were in a very bad way, notwith- 
standing the intervention—not a very effective one, 
it must be admitted—of the protected cruisers. 
The cruisers of the Northern Fleet had therefore 
gained a manifest advantage; those of the Medi- 
terranean Fleet being able to run at the same speed 
as the former, ought not to have allowed a fight to get 
brought on at such close quarters. The torpedo-boat 
engagement, which was ordered at the time when 
the combatants were close to each other, was 
carried out under specially interesting conditions, 
seeing that they were as similar as they could 
possibly be to actual warfare practice. As soon as 
the Oran division torpedo-boats were unmasked, 
the destroyers of the Mediterranean Fleet cut their 
line and intercepted them, but they had then to 
fight the destroyers of the Northern Fleet which 
were supporting the torpedo-boat charge. It has 
not been possible to ascertain what would have been 
the effective result of such an engagement ; it would 
naturally have depended upon the way in which the 
firing from the destroyers would have told. The 
evolutions, however, were carried out with such a 
briskness and precision that they denoted a large 
measure of intrepidity and a remarkable ability for 
taking in the situation at a glance. The firing of 
torpedoes would evidently not have been attended 
with success had the lighter guns of the battle- 
ships remained intact; it must be remembered, 
however, that when the torpedo-boat engagement 
took place the fight had been going on for some 
time, and damages to artillery would certainly have 
been achieved. 

The fight ceased shortly after this engagement, 
on the command of Admiral Gervais, and both 
fleets formed into four squadrons in single line 
ahead. The first contained the Bouvet, Brennus, 
Hoche, Masséna, Carnot, with the Lahire as 
signal-repeating ship; the second, the Formidable, 
Bouvines, Courbet, Valmy, Tréhouart, Jemmapes, 
and the Cassini for signal - repeating ; the thi 
consisted of the St. Louis, Charlemagne, Gaulois, 
Jena, Jauréguiberry, and the Dunois for signal. 





repeating ; and the fourth, of the Pothuau, Chanzy, 
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Latouche - Tréville, Charner, Dupuy-de - Léme, 
Montcalm, Du Chayla, Cassard, and Linois. We 
do not propose to dwell on several of the evolutions 
that were carried out at this part of the manceuvres, 
leaving out among others the steaming past Algiers. | 
During the night, the squadrons increased their | 
distance apart, and manceuvred not only by means | 
of long-distance signalling, but also with the help} 
of wireless telegraphy. 

A number of the French ships are provided with | 
apparatus on the Rochefort system. These are 
very reliable, but the perceptive distance has not 
increased since 1900, remaining practically at 25 
or 30 knots. It is not our intention either to de- 
scribe the deployment and other manceuvres of 
July 17 and 18, and the anchoring off Bougie, 
rhilippeville, and Bone on the 19th. The general 
opinion is that the taking and casting of moorings 
was carried out with unimpeachable correctness. 
We do not doubt that such was the case; these 
operations were, after all, simply the repetition of 
a daily drill, carried out in the present instance 
under no preoccupation of any kind, tactical or 
otherwise. 

On the 21st the forces steamed away from Bone 
for Bizerta, where they arrived during the evening. 
Near 2 o’clock on the following morning the light 
division commenced bombarding the forts ; these 
replied by a heavy firing, and tried to light up the 
ships by means of their search-lights. The defen- 
sive army had taken every precaution to prevent a 
landing, and, in fact, at daybreak the cruisers were 
considered as having been repulsed by the batteries 
of the Nador-Djebel-Gebir semaphore. Unfortu- 
nately, the details of the operation have been kept 
very secret, as their object was to test the value of 
the important military works which have of late 
been carried out in the harbour. The action, how- 
ever, had been planned to turn to the advantage of 
the defensive forces ; it was carried out in order to 
ascertain how they would work simultaneously by 
day and by night, and to test their ultimate firing | 
strength over every sector, with a view to remedy 
all possible defects. From what has transpired of | 





forming the left wing, and divided in four sections, 
had concentrated their efforts. Each one of these 
sections stood out at sea, off the forts, in position 
for a front attack, and reducing the distance down 
to 14 mile, when it steamed out of its sector by a 
flanking movement and came to the rear, renewing 
the attack in the same manner. By this means the 
forts were continuously stormed by fresh divisions 


'that had been given time to regain a fighting 


efficiency, and the defending forces were not allowed 
one moment’s rest. At the same time, the 
cruisers were attacking the batteries at the north- 
west end. Notwithstanding, however, the heat of 
the attack, the batteries in the forts replied to 
every round ; they seemed to be most ably directed. 
The torpedo-boats kept cruising between the lines 
of the forts and of the battleships, for what reason 
we cannot tell; they would not have done so, we 
take it, in actual warfare. 

This action lasted until 9 o’clock in the morning, 
and gave agood idea of the organisation and power 
of the Bizerta frontage ; the hattery sectors cross 
each other over the whole bay, without leaving one 
single dead space. A fleet as powerful as the one 
employed in the manceuvres would evidently have 
caused serious damage to the works, but it is no 
less certain that the fleet itself would have suf- 
fered heavily also. The opinion generally arrived 
at, however, is that the mobile defence of Bizerta 
should be reinforced, especially by submarine boats. 

After the action the ships renewed their supplies 
at Biserta, La Goulette, and Tunis. They steamed 
to Ajaccio and Toulon for the third period of the 
manceuvres, and during the trip a certain number 
of evolutions were performed, which applied more 
especially to the defence of Corsica. A flying 
division headed for Ajaccio, and the Mediterranean 
Squadron steamed east of Sardinia, also with a 
view to enter Ajaccio. As the torpedo-boats of 
the Corsican mobile defence were to attack during 


| the night, the squadron entered the Straits of Boni- 


facio with lights out, and despatched a light divi- 


'sion to search the coast. The torpedo-boats had 


steamed out under the lead of the Levrier, but in 


the operations, it may be stated that now the spite of the clearness of the night, they cruised up 
military defensive works are completed, the sea| and down in vain; they could not find the Squad- 
frontage of Bizerta is able to hold in check a/ron; and when in the morning they were off the 
powerful naval force, similar to that which attacked | entrance to Ajaccio Bay, they were so unfortunate 


it in the course of the last naval manceuvres. 
Besides the forts the defensive army worked the | 
coast-defence ship Tempéte, and the armoured gun- | 
boat Phlégéton ; these were stationed in front of | 
the harbour entrance to cover it at a short range. 
The mobile defence had, moreover, been sent out, | 
and included the torpedo gunboats Fléche and Casa- | 
bianca. In order tobringabout the night attack above | 
referred to, the attacking fleet had taken the follow- 
ing arrangements: The battleships had kept off shore 
at a distance, out of reach of torpedo-boats, and 
covered by a double-protecting screen. The first 
screen consisted of two groups of armoured 
cruisers, which performed evolutions in a line with 
Galita Island, and had dispatched the Cassard and 
Du Chayla to reconnoitre the coast, with orders to 
rejoin before daybreak, with information. The 
second one contained two groups of destroyers 
under command of the Dunois and Lahire; 
their mission was to survey the coast from a short 
distance, to try and compel the defensive army to 
reveal what were their means for keeping watch by 
night, and to try and destroy the search-lights of the 
forts by firing. It may be remarked here that a 
torpedo-boat division belonging to the mobiledefence 
had approached Galita Island and the attacking 
cruisers in the course of the evening, but the Fléche, 
commanding it, had to consider herself captured, and 
the attacks of her torpedo-boat fleet as repulsed ; 
the operation had been carried out in full moon- 
light. We may add here that it was the second 
attacking screen which had, with the forts, the 
engagement above referred to, and which terminated 
by its admitted defeat. It is stated that the two 
attacking divisions fired at one time against each 
other, both taking the other for the enemy. This 
last incident would tend to prove the difficulties 
isolated groups have to meet with when cruising, 
and when they cannot exchange signals for fear of 





letting the enemy know their position. The Biserta 
torpedo-boats, on entering the harbour in the 
morning, were fired at by the attacking destroyers, | 
which had been told off for duty off the entrance. 

In the morning, the fleet appeared in sight of | 


|as to fall in with the Mediterranean Squadron’s 
destroyers, who attacked them forthwith. They 
soon had to be considered routed: they did not 
even attempt to increase their speed to escape. 
The confidence which has hitherto been placed in 
France in the fighting value of torpedo-boats is on 
the wane, and with a good cause, as would appear. 


(To be continued.) 








CANADIAN PATENT LAW AND 
FOREIGN PATENTS. 
By W. Lioyp Wise. 


Tue writer has in the past repeatedly questioned 
the policy of providing in patent laws that a patent 
for a given invention in one country shall cease at 
the expiration of a patent obtained elsewhere for 
the same invention. 

Generally, such provisions are made to apply 
only in cases where the foreign patents have been 
obtained before the home patent ; and at one time 
United States patents were subject to that condi- 
tion, as were also British patents in respect 
of the inventions of foreigners. But both the 
United Kingdom and the United States have 
eliminated from their patent laws the provisions in 
question, whereas the Canadian Patent Law still 
contains a section, which, as interpreted by the 
Judicial Committee of the Privy Council, provides 
that a Canadian patent for an invention that has 
been patented elsewhere, either before or after the 
grant of the Canadian patent, shall expire at the 
date on which the foreign patent expires. 

The section referred to, so far as material, is as 
follows : 

**(8) Any inventor who elects to obtain a patent 
for his invention in a foreign country before obtain- 
ing a patent for the same invention in Canada may 
obtain a patent in Canada, if the same be applied 
for within one year from the date of the issue of 
the first foreign patent for such invention . . 
and, under any circumstances, if a foreign patent 


the forts, divided in three sections, on a line north- exists, the Canadian patent shall expire at the 


west to south-east, bearing to port on the southern 
part of the coast; at that part the battleships 


earliest date on which any foreign patent for the 
same invention expires.” 





In the case of the Dominion Cotton Mills Com- 
ny, Limited, and the American Stoker Company, 
imited v. The General Engineering Company of 
Ontario, Limited, the Privy Council recently had 
to decide whether a Canadian patent for improve- 
ments in boiler and other furnaces, applied for on 
the same day as an English patent for the same 
invention, but not actually granted until after the 


| grant of the English patent, expired at the date on 
which the English patent had lapsed through non- 


payment of renewal fees, or was thereby un- 
affected. 

The Exchequer Court in Canada had decided that 
the Canadian patent did so expire, but its judgment 
was reversed by the Supreme Court. The de- 
fendants then appealed to the Privy Council ; and 
Lord Justice Lindley, in delivering their Lordships’ 
judgment, said the whole question turned on the 
meaning and legal effect of the words ‘ under any 
circumstances, if a foreign patent exists, the Cana- 
dian patent shall expire at the earliest date on 
which ‘any foreign patent for the same invention 
expires.” The words ‘‘if a foreign patent exists” 
invited the question, When? What time was re- 
ferred to? The Supreme Court had held (by a 
majority) that those words referred to the date of 
the application for the Canadian patent. 

The Exchequer Court held that they referred to 
the date of the grant of the Canadian patent. 
That last construction was sufficient for the appel- 
lants in this particular case, but their counsel con- 
tended that even that construction was too narrow, 
and that the words referred to any time during the 
continuance of the Canadian patent, the duration 
of which was made to depend on the existence of 
any foreign patent for the same invention. Their 
Lordships were of opinion that that wider construc- 
tion of the words was the true one. They were 
unable to discover any sufficient reason for putting 
any more restricted meaning on the words. The 
language was clear and imperative. Their Lord- 
ships could only understand it as declaring that 
under all circumstances, as soon as any foreign 
patent for the same invention expires, the Canadian 
patent, if then existing, should expire also. They 
could find no limit as to time, except that the foreign 
patent must both exist and expire after the Cana- 
dian patent had been granted, and before it had 
ceased from any other cause. The French version 
of the Act was, they thought, if possible, even 
clearer than the English version. Both, however, 
expressed the same meaning. 

In a leading article on ‘‘ The Interdependence of 
Patents,” in ENGINEERING of August 30, 1895, 
occurs the following : 

‘* So far as we can make out, the theory is that 
the existence of a monopoly in one country in re- 
spect of that which is public property in other 
countries, is calculated to place the inhabitants of 
the country wherein the monopoly exists at a dis- 
advantage in competition with those of the coun- 
tries where it does not. 

“Carried to its logical conclusion, this is tanta- 
mount to a statement that it is injurious to the 
interests of the inhabitants of any country to allow 
a patent to exist in that country for any invention 
that is not the subject-matter of monopolies through- 
out the civilised world.” 

That was written with especial regard to the 
United States Law and the decisions thereunder ; 
and it was satisfactory to note, soon after, that the 
United States repealed the illogical section, thus 
following the example of the British Legislature, 
which, by the Patents, &., Act, of 1883 had got 
rid of a similar provision. Not only so, but in 
1894, in a case in which the writer was concerned 
(see re Semet and Solvay’s Patent, R.P.C., vol. xii., 
page 10), the Privy Council actually granted 4 
five years’ prolongation of an English patent, not- 
withstanding that the patentees were foreigners, 
and that certain foreign patents of subsequent 
dates to the English patent had been allowed to 
lapse. Lord Alverstone (then Sir Richard Web- 
ster), on behalf of the patentees, remarked with 
regard to the section of the Patent Law Amend- 
ment Act of 1852, which related to the effect of 
the expiry of foreign patents on a correspond- 
ing British patent, that the enactment arose 
from the idea that a patentee ought not to get an 
extension when he had, by taking out patents, 


. | taught the invention to foreigners ; and where, by 


the expiration of the foreign patent, foreigners 
would able to practise the invention without 
restraint, while the English public was still re- 
stricted ; but that old idea had exploded. It flowed 
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from the notion that, in former days, the only 
channel of communication to foreign countries was 
the inventor himself, which, of course, was no 
longer the case. 

The effect of the Canadian enactment and the 
decision of the Privy Council is apparently much 
more serious than were the effects of the repealed 
British and United States sections, as a Canadian 
inventor is given no opportunity of applying for 
patents abroad at such times that they will not 
affect the term of his Canadian patent, but must 
decide whether he will abandon the advantages of 
patents abroad, or pay fees to maintain the foreign 
patents, notwithstanding that they prove unre- 
munerative. 

Surely the Canadians will realise the impolicy of 
a law which, by practically compelling a Canadian 
inventor who happens to possess unprofitable 
foreign patents to enrich the coffers of foreign 
countries to his own loss, is calculated to induce 
Canadian inventors generally to rest content with 
monopolies in their own country, and to leave their 
inventions open to the rest of the world. 

Of course, one must not presume to question the 
soundness of a judgment delivered by so learned a 
tribunal as the Judicial Committee of the Privy 
Council ; but perhaps it may be permissible to doubt 
whether the Canadian Legislature really contemplated 
the interpretation of the section which turns out to 
be the correct one. This doubt is encouraged by the 
fact that the words ‘‘if a foreign patent exists” 
were introduced into the section. It almost seems 
that these words may have been intended to re- 
strict the scope of the section to cases in which a 
foreign patent actually existed at the time the 
Canadian application was deposited. If such was 
not the intention, then the words ‘‘if a foreign 
patent exists” were really not required, because 
the meaning which has been placed by the Judicial 
Committee upon the section would have been amply 
expressed by the sentence ‘‘and, under any circum- 
stances, the Canadian patent shall expire at the 
earliest date on which any foreign patent for the 
same invention expires.” 

In this connection it may also be pointed out that 

it is ‘the Canadian patent” that is referred to— 
ie., the particular Canadian patent contemplated 
in the opening part of the section; or, in other 
words, a Canadian patent applied for by an in- 
ventor who has elected to obtain a patent for his 
invention in a foreign country before obtaining a 
patent for the same invention in Canada. 
: However, as the Privy Council’s decision is final, 
it is to be hoped that an opportunity will be taken 
to modify the Canadian law, so that the life of 
a Canadian patent shall be independent of that 
of any foreign patents for the same invention. 

It is important to bear in mind that, in order to 
obtain a patent, there must have been filed a 
specification correctly and fully describing the 
mode or modes of operating the invention, as 
contemplated by the inventor. It results that in 
these days of rapid intercommunication the inventor 
who holds a valid patent may usually be taken 
to have practically taught the trade concerned, 
throughout the world, how to carry out his inven- 
tion; and that, consequently, if one adopt the 
guiding theory of those who favour independence 
of patents, it may well be argued that the placing 
of difficulties in the way of protecting an invention 
in more than one country simply tends to handicap 
that one country by securing for all other countries 
the free use of the invention. 





NOTES. 
TELEGRAPHS AND TELEPHONES IN JAPAN. 

Amonc their other numerous applications of 
Vestern science, the Japanese have taken full ad- 
vantage of telegraphs and telephones, and these are 
now to be found in all parts of the country. The 
official report for the year 1900-01 shows a total 
length of lines of 6038 ri (1 ri is nearly equal to 24 
miles), and the total number of messages despatch 
during the year was 16,737,150, being at the rate 
of 35.64 per 100 inhabitants. If we go back to the 
year 1895-96, we find the total length of the line 
was 3881 ri, and the messages 9,097,102, being at the 
tate of 21.54 per 100 inhabitants. In addition to 
the land telegraphs, there is a considerable length 
of submarine cables which are not included in the 
above figures. In the year 1900-01 there were 
273,924 international tel h messages received 
and 294,085 despatched. In 1895-96 the number 
Feceived was 148,071, and the number despatched 


165,053. The telephones have increased at an 
even greater rate. We need not go into details, 
but the increase will be seen when we mention that 
in 1900-01 the number of employés was 1529 
and of subscribers 18,668, while in 1896-97 the 
number of employés was 311 and of subscribers 
3232. Some years ago a rather extensive pro- 
gramme was made out for the construction of tele- 
graphs and telephones in Japan, and that is ex- 
pected to be completed during the present fiscal 
year, but a very considerable extension will be sub- 
mitted to the consideration of the Diet in the 
coming session. It is proposed that the second 
period of the construction of the telephones and 
telegraphs shall cover five years, beginning with the 
thirty-sixth fiscal year, and that the works shall be 
carried out ata cost of 5,000,000 yen for telephones 
and of 3,500,000 yen for telegraphs, excluding the 
Government’s ordinary expenditures under these 
items. . The programme of the works comprises 
the establishment of the new telephone exchanges 
in five places ; in Tokaido, in Kokura, Hakata, and 
Kagoshima of Kyushu, in Utsunomiya and Hiro- 
saki of Tohoku, and in Okayama, and of tele- 
phone call-oftices in about thirty places in Tokaido, 
in Nakatsu, Kurume, Sasebo and Beppu of Kyushu, 
in Himeji, Kure, and Ujina of Chugoku, in Taka- 
saki, Hachioji, and many other cities in Tohoku, 
and the prolongation of the telephone connection 
in Sapporo and Otaru to Hakodate, and of that in 
Hiroshima to Kobe. Although it is not finally 
fixed, a plan to construct a telephone service in 
Matsuyamo or Tadotsu of Shikoku is mooted. The 
programme of the construction of new telegraph 
connections includes that of a submarine cable be- 
tween Tamsui of Formosa and Nagasaki, and be- 
tween the important ports in Japan proper, the 
importance being measured from the military and 
naval standpoint. 


Tue TRANsport OF Goops WAGONS OVER 
Narrow-GauGe TRAMWAYS. 


In our issue of August 17, 1894, we described 
an interesting method of conveying standard-gauge 
wagons over narrow-gauge tracks which had been 
developed in connection with a number of agricul- 
tural lines in Germany, and which has since been 
copied, with excellent results, on certain lines of a 
similar character in France. A further develop- 
ment, or rather modification, of this system is 
described in a recent issue of Le Génie Civil. The 
adoption of electric traction on tram-lines has led 
to such a stiffening of the track that this is now 
quite capable of carrying without injury the 
heaviest loads now transported over the principal 
railway lines. In many cases, however, the gauge 
of the tram-lines is much smaller than that of the 
railways, and itis thus impossible to pass a railway 
wagon over the former, though were this possible 
much trouble and expense might be saved in con- 
veying freight between the goods stations and the 
different factories of a town. Tecoguiaitig this, MM. 
Druart and Le Roy have been trying experiments 
at Reims with ‘‘ transporters,” on which railway 
trucks can be mounted and conveyed over the city 
tramway tracks. These ‘‘ transporters” differ in 
several essential details from the type already de- 
scribed in our columns (loc. cit. sup.). Two types 
have so far been constructed, one being a motor trans- 
porter and the other atrailer. The former is fitted 
with four 7.5-kilowatt motors, and takes the current 
necessary to drive these from an overhead trolley 
wire in the usual way. The platform of these 
transporters is built up of steel plates and Z-angles, 
and is provided with rails set to standard gauge on 
to which the wagon to be carried is run and finally 
secured. This platform measures 10 metres over 
all, and is mounted on two metre gauge bogie trucks, 
the centres of which are 3.5 metres apart. The 
total weight of ‘these motor transporters is 
8 tons. The trailers used are much smaller, being 
6.77 metres in length and weighing 4.6 tons. 
The deadweight is high; but it is stated that 
a tramway train of this kind carrying 40 tons has but 
little greater deadweight than a metre-gauge rail- 
way train of equal capacity. In the latter case 
four wagons, each with a tare of 4.5 tons, would 
be needed, whilst the locomotive would weigh 
22 tons, or a total of 40 tons. On the tramway the 
deadweight would be three trailers, each weigh- 
ing 4.6 tons, one motor transporter, weighing 
8 tons, and four standard-gauge wagons, each 
weighing 6.5,tons, making a total non-paying load of 
48 tons. If the standard-gauge wagons are of the 





20-ton type, the advantage lies with the tramway, 





the total tare of the train being then reduced to 
31 tons. The preliminary trials made at Reims 
last May gave, it is stated, excellent results, the 
driver proving to have perfect control over his 
train. 


Tue SrRENGTH OF FERRO-CoNCRETE. | 

In a recent communication to the Paris Académie 
des Sciences, M. Considére describes a series of 
valuable experiments carried out by a commission 
appointed by the Ministre des Travaux Publiques, 
with a view to ascertaining the precise réle played 
by the metal in ferro-concrete constructions. e 
specimens tested by the commission were generally 
2 metres (6.56 ft.) long, and had a cross-section 10 
centimetres (3.94 in.) square. Each of these con- 
crete bars was reinforced at the corners by four 
steel rods, having a total section of 113 square 
millimetres (0.177 square inches). The concrete 
employed was made by mixing 300 kilogrammes 
(661 lb.) of Portland cement with 0.800 cubic 
metres (1.04 cubic yards) of gravel, passing a 25- 
millimetre (.98 in.) screen, and 0.400 cubic metres 
(.52 cubic yards) of sand, passing a 5-millimetre 
(.19 in.) screen. It was found that in setting, the 
contraction of the concrete gave rise to an initial 
compression in the steel reinforcement amounting 
to 2.86 tons per square inch of the metal. 
The corresponding tensile forces simultaneously 
called forth on the concrete amounted to 74 lb. 
per square inch. Tested in tension, it was found 
that the specimens stretched rapidly until the stress 
on the concrete was practically equal to the ordi- 
nary tensile strength of this material. From 
this point the tested bar stretched much less 
rapidly, and throughout this period the tensile 
stresses in the concrete remained constant, the 
whole increase of load being taken by the iron 
bars. It follows, therefore, that during this period 
the elastic modulus of the concrete was zero. In 
one case the test-bar was subjected to a load of 
2060 kilogrammes, equivalent to a stress of 292 lb. 
per square inch of cross-section, under which the total 
extension of the specimen was 0.024 in. The reinforc- 
ing rods were then cut out, and the +-shaped bar left 
was then tested in cross-breaking, and in spite of 
being somewhat injured in the cutting out of the 
reinforcing bars, only failed under a calculated 
stress of 128 lb. per square inch. Summing up, M. 
Considére states that ferro-concrete submitted to 
tension acts precisely as ordinary concrete, so long 
as the Sonaile stress does not exceed the usual 
breaking stress of ordinary concrete. Under higher 
stresses it will support without breaking extensions 
which, in the case of specimens hardened under 
water, have been as great as ;4oth the total length; 
and, in the case of air-hardened concrete, have 
ranged between sgyoth and gtoth of the total 
length. When the ferro-concrete is stretched 
beyond the usual elastic range of ordinary concrete, 
the tensile stress on the concrete remains constant 
up to the ultimate breaking-point, the whole of the 
additional load being taken up by the metal. 
When subjected to repeated tensile stresses, how- 
ever, the fraction of the load carried by the metal 
tends to augment, and that of the concrete to fall, 
until ultimately the working stress on the concrete 
is only 70 per cent. of its original value. If finally, 
after a series of loadings and unloadings, the maxi- 
mum load is raised 30 per cent., the concrete again 
exerts a tensile resistance equal to its primitive 
value. It may be added that the modulus of elasticity 
in compression of a ferro-concrete bar is reduced 
on stretching the latter. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 10. 

Tur two most noticeable features of the American 
trade this week are the heavy importations of Euro- 
pean material—crude and finished—for early and late 
requirements ; and, second, the enormous demands that 
are being presented by railroad companies, mainly 
for bridge iron for bridge-building purposes through- 
out the country. Railroads have been quite heavy 
buyers for the past week or ten ay for 1903 delivery, 
ranging as late as next autumn. ntracts are about 
being placed for 125,000 tons of structural plate and 

ipe material, so far as negotiations and inquiries in 
hand show. It is the purpose of a great many rail- 
road corporations to push construction requirement of 
all kinds vigorously. A great deal of track-laying is 
done ; many wooden bridges are to be supplanted by 
steel bridges ; a great deal of new work is to be in- 
stalled in machine shops, and orders for machinery for 
railroad purposes are now crowding into engineering 
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plants. Heavy orders tor steel rails are also under 
negotiations ; some of these will be delivered as earl 
as January, while other portions of the contracts will 
not be executed until midsummer of next year. The 
quotation of 28 dols. per ton for standard sections at 
eastern mills is still given. In reference to importa- 
tions, it is to be noted that orders are increasing, 
and American consumers, finding they can obtain 
supplies from abroad, are feeling much easier over the 
pareer. The upward tendency in prices appears to 
nave been arrested, but this applies only to late de- 
liveries. So far as early deliveries are concerned for 
small lots, premiums are still paid, and buyers have in 
many cases no time to waste in waiting for forward 
deliveries, or rather in taking their chances for secur- 
ing what they want. A great deal of rolling mill ma- 
chinery and machine-shop equipment is being ordered, 
and managers of engineering plants now say they are 
figuring on an unusual amount of supplies for the 
month of September. It appears that the require- 
ments in the way of equipment this year will consider- 
ably exceed the requirements of the closing months of 
last year. 

Reports to-day from the Connellsville coke region 
show that while the coke production in the Connells- 
ville region continues to beat all records, the furnaces 
are clamouring against the railroads for not moving the 
tonnage fast enough. The railroad managers are un- 
able todo more than they are at present, but are 
taking steps for an increase of facilities in the early 
future. The Pennsylvania Railroad has ordered 1500 
cars of 100,000 pounds’ capacity ; some of the coke 
yards throughout the coke region have reached the 
limit of their stock, and cannot run much longer 
unless they are relieved of the supply of coke which 
is tied up. The National Steel and Wire Company, 
which was incorporated under the Laws of Maine 
with 5,000,000 dols. capital, has just secured control of 
three or four large wire mills throughout the country. 

The anthracite strike from the standpoint of the 
strikers shows that there is no change in the situation. 
The district officers are receiving reports from strikers 
all over the region that there is no break. The 
officers of the coal company claim that the number of 
applicants for work is increasing every day, and that 
the output from the washeries in operation will be the 
largest since the strike began. The annual report of 
the Dominion Coal Company just published shows that 
the surplus for 1901, ending February 28, was 
159,182 dols., and for the fiscal year ending February 
28, 1902, the surplus was 937,681 dols. The reports 
from the bituminous coalfields throughout the central 
west show remarkable activity in every direction and 
enormous shipments. There is an immense tonnage to 
the New England and Middle States east of the Alle- 
gheny Mountains, on account of the anthracite strike. 
Soft coal is generally being substituted, and the 
managers of the anthracite coalfields are apprehensive 
that the hold which western coal is securing in the east 
will not be easily overcome. 








THE NAVY AND THE ENGINEER. 
To THE Eprror or ENGINEERING. 

Sir,—When a subject of any importance has to be dis- 
cussed, it rarely happens that the same question is ac- 
cepted by the opposing sides as being the point at issue, 
and in extreme cases this results in the two parties argu- 
ing about entirely different subjects having only the 
remotest connection with each other. 

A very characteristic example of this has lately been 
presented in the articles on the ‘‘ Navy and the Engineer,” 
in the Monthly Review, by Lieutenant Carlyon Bellairs. 
He there deals with the alleged grievances of naval engi- 
neers, a subject which is no doubt of importance to those 
concerned, but which has practically no interest for 
the general public. That people are often dissatisfied 
with their lot is a troible as old at least as the days of 
Horace ; but so far as outsiders can judge from any facts 
that have been made public, naval engineers have no 
special grievances which deserve to be aired. 

It is perfectly well known that the engineer is not 
classed as a combatant, that he has no substantive rank, 
and no executive powers in the ship ; that he has no execu- 
tive authority, even over the men of his own department ; 
that his pay is, as a rule, less than that of naval officers 
of the same age ; and that, in fact, he is treated officiall 
as a member of a useful but quite subordinate civil branc 
of the service. If, then, an engineer, knowing this, but 
impelled by a love of his profession or a desire to serve 
his King and his country, enters the Navy, he has abso- 
lutely no right to complain if he finds things exactly as he 
—enwet to find them. So far, therefore, all Lieutenant 
Bellairs’ statements regarding the unreasonableness of 
the engineer’s complaints, or his demands for chan 
will probably be accepted in full by every member of the 
public who cares to bother his head about it, and his 
paper might be passed over but for a few statements 
which indirectly bear upon an infinitely more important 
question, which, though entirely distinct, comes fairly 
under the heading of the “‘ Navy and the Engineer.” 

The question I refer to is this : 

Admitting, as wen § fair-minded person must admit 
that our Navy is excellent, and even admitting, as I, for 
one, am also prepared to a the st of what 

have seen in many parts of the world, that our Navy 


is the best navy afloat, it is, nevertheless, the case that 
it might be improved, not slightly, but very materially, 





by making the most of all the mechanical appliances in 
the ships ; that is to say, if we could count on the very 
best effect being larly obtained from every piece of 
machinery on board, would it result in nine ships being 
able to do the duty of 10, or perhaps of four ships being 
able to do the duty of five? Or, to put it differently, if 
we could get this improvement that I have mentioned, 
would we increase our naval power as much as by spending 
many tens of millions of pounds in building new ships, 
— a corresponding number of millions yearly in manning 
them ? 

If the first of the above questions must be answered in 
the negative, there is an end of the matter. 

If, on the other hand, it must be answered, as I believe 
it must, in the affirmative, the following question at once 
comes up. : 

Does the failure at present to get the very best possible 
results arise from the fact that the position accorded to 
naval engineers by the Admiralty is not good enough to 
attract a sufficient number of first-class men, and that the 
power placed in the hands of those they have is not suffi- 
cient to enable them to make the most of the machinery 
nominally placed under their charge ? 

It is clear that the question here dealt with is not the 
restricted one of the status of a certain number of indi- 
viduals, but it is the efficiency of the first line of defence 
of the Empire. 

Naval engineers are the people who are in the best posi- 
tions to know where the faults of the present system lie, 
and how they are to be cured ; and for this reason only, 
and not because they are personally interested, it is of 
national importance that they should have a hearing and 
be allowed to state their side of the case, which will pro- 
bably be in general terms to the effect that in a battleship, 
next to the captain the most important man on board is 
the senior engineer. 

Until, however, their opinion is asked, it is, to say the 
least of it, extremely difficult for them to ventilate the 
subject without being guilty of insubordination, and 
respect for the rules of the service makes them keep 
silence. It therefore becomes the duty of those who are 
imbued with the importance of the question to do all they 
can to arouse public interest in the matter. 

To members of the engineering profession the import- 
ance of the various duties of naval engineers is clear 
enough, but to the general public it may not be so evident. 
To exemplify it, take the case of coal consumption. The 
only man wh can economise coal is the engineer. The 
captain may, of course, save coal. He may avoid extra- 
vagant speed when the object to be obtained does not 
justify it, and in many ways he can, and as a matter of 
fact d avoid waste of fuel; but true economy—i.e., 
getting the same speed and distance out of 90 tons of 
coal that another man gets out of 100—is beyond his 
power. Suppose an engineer finds that in a certain ship 
it has been usual to get one horse-power per honr out of 
2 1b. of coal, and suppose he manages to save an ounce 
out of each pound. It may not seem much, and possibly, 
to an outsider, may represent the saving of a few paltry 
pounds sterling per annum, but it really means that after 
an eight days’ run he finds himself with twelve hours’ coal 
supply on board, instead of empty bunkers, or it means 
adding perhaps a third of a knot to the speed, or it means 
adding 6 per cent. to the coal-carrying capacity of the 
ship; but in whatever shape it be put, it may well mean 
in an emergency the safety of an empire. 

Economy of fuel is important in the merchant service— 
it results in saving money and allowing more space for 
cargo; but in the Navy, in time of war, it is of para- 
mount importance. 

Its equivalent in the days of sails would have been 
increased speed, with the addition of always getting the 
by ren m o of the enemy. 

It lies with the engineer alone to effect this ; but with 
the number of officers now available, the constant atten- 
tion required to obtain the best results, and to keep the 
men constantly up to the mark, is physically impossible. 

Lieutenant Bellairs continually speaks of the naval 
engineers as ‘‘civil engineers,” using the word “civil” 
evidently in the true sense in which it a rs in the 
Royal Charter of the Institution of A ag tom 
viz., aS O to military ; but, in insisting upon this, 
he begs all that part of the question. 

The naval engineers, whatever they may be called, are 
military engineers. They are combatant officers in every 
sense of the word ; that is to say, in battle they carry on 
operations the direct aim of which is to destroy or inflict 
injury on the pana # But not content with calling them 
civilians, he does his best to belittle the importance of 
their duties, going so far as to suggest that watches should 
be kept by artificer engineers. 

If Lieutenant Bellairs means to hint that he has known 
engines of a battleship to be left in charge of artificers, I 
have no wish to question the statement. An engineer, 
“not being a bird,” cannot be in two places at once; 
still. I trust the case is rare. 

The need of attention may not always be evident. I 
have acertain amount of experience of sea life. I have 
at least crossed the Atlantic a good many times. I have 
even crossed it in a man-of-war. I have also crossed the 
Pacific several times, and have often gone from land to 
land without seeing a sail. I have been for weeks in the 
Pacific without seeing anything larger than a bird, and I 
have seen lots of fine weather. Now there have. often 
been not only hours but or when to all appearance a 
petty officer ~~ quite well have been in c of the 
ship. I think I may vonigy Hen that in the whole course 
of my experience I never knew a case of the ship being 
without a responsible officer in charge ; but I will say this, 
also: that if it had been necessary to dispense with an 
officer of the watch, I would rather in many cases have 
dispensed with the officer on deck than’ the one in the 
engine-room. 





This letter, already far too long, has only touched the 
fringe of the subject ; still, I hope it may to some slight 
extent help to raise the question in this important form. 

First—Can our Navy be immensely a by 
getting better results out of the engineering department ; 
and, second, if this be the case, what are the proper steps 
to be taken to bring about this result? 

The Americans answered the first question in the affir- 
mative some years ago. The means they took to remedy 
existing faults have turned out to be unsuccessful, as [ 
suggested was likely to be the case, in a letter addressed 
to you so long ago as December 8, 1899. Their failure 
should help us to avoid similar mistakes ; but that some. 
thing has to be done is becoming clear to a large and 
influential section of our naval officers. <A line-of-battle 
ship has for some years been so full of steam engines 
ree electrical and hydraulic machinery, and so many 
of the operations formerly performed by hand are 
now ormed by machines of various sorts, that 
the lieutenants first me accustomed to them, then 
got interested in them, and gradually acquired a very 
sound knowledge of their construction and manage- 
ment. These men are now becoming commanders, 
captains, and admirals. Imbued with a real knowledge 
of what machinery is, and of the important place it 
holds in naval warfare, they fully appreciate the fact that 
no pains should be spared to place its management in the 
very. best hands, and that those to whom it is entrusted 
are fairly entitled to the same rank and power as are 
given to officers of any other branch. 
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NAVAL ENGINEERS. 
To THE Eprtor oF ENGINEERING. 

Sir,—For some time past the question of the shortage 
of naval engineers, and the possible serious consequences 
of the same, has m perturbing the minds of some of 
our leading naval experts. In and out of Parliament the 
question has been raised, but as yet there appears to be 
no satisfactory way of dealing with the subject. This 
being so, I venture to point out one class of young men 
who certainly should not ener over. I refer to the 
considerable number of highly-trained dockyard engine- 
fitter apprentices who are fully capable of carrying 
out the duties of naval engineers. These apprentices 
undergo practically the same theoretical training as the 
engineer students at Keyham, but as the standard required 
from them, in order to remain at the Dockyard school for 
four years, is higher than that required for engineer 
students, it necessarily follows that they are excellent 
men indeed. Their practical training also is such as to 
make them thoroughly conversant with the propelling, 
gun, and torpedo machinery of every type of warship. ii 
is the custom of the Admiralty to award an appointment 
as engineer student to the fitter apprentice holding the 
premier position on the examination list at the conclusion 
of four years’ service. During their college training at 
Keyham these apprentices carry off most of the honours. 
That these apprentices remaining at the [dockyards are 
well able to acquit themselves in a similar creditable 
manner is evident from the large number of important 
successes obtained in the past. a the recent competition 
for scholarships an ex-fitter apprentice obtained a Whit- 
worth, and five Royal Pe. 5 were obtained by fitter 
——. These are but a few instances of the ability 
of these — men, for in the private engineering and 
shipbuilding firms many hold prominent positions, one 
having risen to be manager and part-owner of one 
of the largest a firms in the country. With 
such facts as these, it is hard to understand why 
the Admiralty seem so reluctant to award more ap- 
pointments to these apprentices than at present. By their 
remissness in this respect the services of many valuable 
men are annually lost to the Navy. From these facts it 
will be gathered that there is much excellent material 
which could be utilised by my lords for the benefit of the 
naval service. 

Tn conclusion, it is evident that if these appointments 
were thrown open to wider competition, there would be 
no difficulty in obtaining engineers for the Navy. 

September 17, 1902. ENGINEER. 








PURIFYING FEED-WATER. 
To THE Eprtor OF ENGINEERING. ; 

Sir,—In reply to your correspondent, ‘J. S.,” he is 

uite right in thinking that there is a by-product from 
the ‘ Harris-Anderson”: process of purification. There 
is a brief reference to the matter in the article itself --in 
the last paragraph but one. 

This b A eggs consists of a minute quantity of sul- 
phate of soda, with a trace of carbonate of soda. 

These two salts are two of the most soluble known, 
and could not under any circumstances give rise to trouble 
in the boiler, even when concentra to a very great 
extent. Sulphate of soda, in fact, is a common by-product 
of water-softening ; but although in such cases it occurs 
in far ter amount than in our purifying process, 1t 18 
never found objectionable. 

As to carbonate of soda, the presence of a small propor- 
tion of this salt in the boiler is actually beneficial, as 1t 
preserves the plates and tubes from corrosion, and mini- 
mises the scale-forming tendency of hard make-up feed- 
water. : 

If “J. S.” cares to communicate direct with us, we 
shall be happy to furnish him with practical evidence 
from actual users of our plant on this point. 

ours faithfully, 
Tue Harris Parent Feep-Water Fiuter, LimitED. 
Frep. A. ANDERSON, Consulting Chemist. 
73, Queen Victoria-street, London, E.C., , 
September 17, 1902. 
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‘“ FIRST-AID ” FIRE-EXTINGUISHING 
APPLIANCES. 
To THE Eprtor oF ENGINEERING. ' 
Sir,—Messrs. Merryweather have exercised a wise 
decision in declining my challenge ; to have accepted it 
would have courted inevitable defeat. One can only smile 
at the reasons given; others as well as they have had many 
years’ experience of theuse of fire-extinguishing appliances. 
‘Yet we do not set ourselves up as the only authority ; and 
I think your readers will arrive at the same conclusion. 
I, however, Mr. Editor, do not intend to let thé matter 
rest. I will make other arrangements to afford the _— 
an opportunity of judging of the respective merits of hand 
pumps v. extincteurs, and under the direction of a com- 
mittee of experts ‘who will be above suspicion. 
Yours faithfully, 
Bianp G. SINCLAIR. 
19, Eldon-street, London E.C. 








THE HYDRAULICALLY-BALANCED 
ASHLEY PUMP. 
To THE Eprror oF ENGINEERING. 

Sir,—I know that the question ‘‘Can a poor man 
live?” is more important than ‘‘Can a poor man save?” 
but I was rather amused at your note on my last letter. 
I did not know that the principle of the Ashley pump 
was so unfamiliar to your readers that it was necessary 
to explain it before daring to mention anything else in 
the design of the pump. Moreover, I drew attention, 
in respectful terms, to an article in ENGINEERING referring 
to your “‘ treatment of the principles involved.” 

In your article you stated that for equal deliveries the 
smaller diameter of the —— where it works through 
the stuffing-box has to be a certain proportion of that of 
the bucket. In my letter I showed con this smaller dia- 
meter can be determined. 

I also pointed out that the outside diameter of the 
pump-rod is a dimension which disappears in equations 
for equal deliveries, which is one way of showing that it 
is immaterial to that emma but practically, of course, 
the wall should be as thin as possible, as the rising main 
is already made, to take one case, 6 in. in diameter when 
the pump bucket is only 4? in., both internal. 

As many practical men with otherwise clear brains get 
confused over hydraulic questions, I put the question of 
counterbalancing thus: Taken as proved that for hydraulic 
balance the area of the inside of the pump-rod should be 
half the area of the bucket, we can see that if the rod, 
imagined negligibly thin in that proof, grows to a prac- 
tical thickness, with an additional area of cross-section 
= «, and the pump bucket area grows by the same addi- 
tion, the hydraulic balance is not upset, but the new 
—— must be wholly counterbalanced. But as the area 
of the pump bucket is not made any greater, the effective 
area for downward pressure to act upon is reduced. It is 
therefore only necessary to use a counter-force equal to 
the weight of the rod Jess the weight of a volume of water 
equal to that of the metal; up to delivery level in one 
case, and up to the. point of reduction in the other case, 
with delivery above the engine. 

In the case of a pump delivering below the engine a 
further weight equal to that part of the rod above the 
delivery level has to be added, and in the other case the 
whole weight above the point of reduction has to be added. 
If the diameter of the rod were not reduced, the counter- 
force would have to be equal to the whole weight of the 
rod less a force equal to a x H; for the reduction of down- 
ward pressure in this case = a x H. 

With a reduced rod the reduction of downward force is 
a x (H-head above point of reduction). 


= a x ahead equal to the leng:h of the rod up to 
int of reduction. 
= the weight of an equal volume of water. 


Thus, since we do not always know what H will be 
when the pump is being made, the reduced diameter is 
necessary for counterbalancing, and not only to insure 
equal quantities of water being delivered on the up and 
down strokes. 

Of course, the works done on the’ up and the down 
strokes are not equal when the level of the well water 
is below the bucket; but if, as in sinking, the well were 
kept almost dry for considerable periods, a counterweight 
could be arranged for this; or even, in extreme cases, a 
movable weight could be used, as the pump would be 
frequently — other reasons. 
wae are other important points in this design, as we 
. Vv. 

Yours faithfully, 

Cartagena, September 12, 1902. REGINALD Ryves. 

: To THE Eprror or ENGINEERING. 

Sir,—I am much interested in Mr. Ryve’s letter upon 
this pump, appearing in your issue of the 5th inst., and 
am gratified to find an interest taken in it so far away. 

It is, of course, exceedingly easy to make a pump 
double-acting, but, as perfectly correctly point out, 

he problem I set myself to solve was how to make one 
dump working by itself in a well or borehole not only 
doub e-acting, but automatically balanced, so that, no 
matter how irregularly or rapidly the suction water level 
fluctuated, the work done on successive up and down 
strokes should be always precisely the same. A pump 
working under such conditions enables, of course, the 
machinery to be worked in the most economical manner, 
but the problem did not seem easy of solution. 

With a suction water level which never varies, the 
matter is simple, and can be arranged by the use of a 
fixed ceweight, 

Where, however, the suction water level varies, the 
Case is different, as you then require a balanceweight which 





varies from moment to moment ; and it then occurred to 
me to employ-the actual cause of the difficulty, and 
compel it to neutralise itself. 

By admitting the suction water to the interior of the 
hollow pum rod, and making this of correct dimensions, 
a balanceweight is obtained which obviously varies exactly 
as the level of the suction water, and this is exactly what 
is required. 

_ The theory is a little tricky, but perfectly correct, and 
it would be a pleasure to me to furnish details to anyone 
who may be really interested in the matter. 
Yours faithfully, 
HERBERT ASHLEY. 
45, Victoria-road North, Southsea, Sept. 15, 1902. 





ELECTRIC CRANES. 
To THE EprtoR OF ENGINEERING. 

Srr,—Our attention has only just been drawn to the 
letter in your issue for August 29, wherein Mr. Ernest 
Gearing, of Leeds, takes exception to a quotation you 
have made from our recent pamphlet on the above subject, 
as to the amount and power taken to drive the high-speed 
ropes of overhead travelling cranes. 

ithout going so far as to doubt Mr. Gearing’s figures 
—although the method he has adopted for ascertaining 
them is very liable to give incorrect results—we may give 
you particulars of our own tests, on which our statement 
is based, so that your readers may judge as to their pro- 
bable accuracy. 

In November, 1894, and again in December, 1895, we 
made arrangements to drive two of our rope cranes, tempo- 
rarily, by means of electric motors, in order to ascertain 
the efficiencies of these cranes, and at the same time com- 
pare the results with the electric cranes we were putting 
in. By measuring the power electrically we consider we 
obtained more nearly accurate figures than by indicating 
the engines, that drive the whole of the machinery, 
including the crane ropes, and we could institute a more 
accurate comparison with our electric cranes, as the same 
measuring instruments could be used. 

We had previously made experiments by the method 
adopted by Mr. Gearing—i.e., indicating the engines 
when driving the cranes, and when not doing so, and 
obtained very variable results, owing possibly to the 
flywheel effect of the comparatively large amount of 
shafting and pulleys in motion. 

The first crane tested in November, 1894, was a 10-ton 
crane in a shop 200 ft. long, the rope being § in. in 
diameter and about 550 ft. long, running about 5000 ft. 
per minute. The motor and belt on loose pulley took 
2.9 electrical horse-power. The power when drivin 
rope was 12.5 electrical horse-power gross, or ).6 electrica 
horse-power to drive rope alone—i.e., 4.8 electrical horse- 
power per 100 ft. of shop. When hoisting 55 tons at 
5.3 ft. per minute, the power taken was 17.1 electrical 
horse-power gross, or 4.6 electrical horse-power net, 
showing the efficiency of the gearing to be 43.2 per cent. 

The crane tested in December, 1895, was a 20-ton 
crane, in a shop 230 ft. long, the rope being j in. in 
diameter and about 600 ft. long, running about 4000 ft. 
per minute. 

In this case the motor, countershaft, and belts took 
3.9 electrical horse-power. The power when driving rope 
was 15.6 electrical horse-power, or 11.7 electrical horse- 
power to drive the rope alone—i.e,, 5.1 electrical horse- 
power per 100 ft. of shop. 

Confirmation of our figures will be found in a paper 
read by Mr. John Barr in December, 1894, before the 
West of Scotland Iron and Steel Institute, showing that 
6.3 indicated horse-power and 5.9 indicated horse-power, 
respectively, were taken per 100 ft. length of shop by 
the ropes of two 20-ton cranes. 

This question of the power required to drive be 9 
of overhead travelling cranes was very fully discu: in 
March, 1896, before the Manchester Association of Engi- 
neers, in connection with a paper read by our Mr. Daniel 
Adamson ; and one of the speakers had made tests to 
ascertain the power inkiadeh we a gas engine driving a 
crane rope, g in. in diameter, at 1850 ft. per minute in a 
shop barely 200 ft. long, and found this to be 2.23 indi- 
cated horse-power, or 1.15 indicated horse-power per 
100 ft. of shop, and he brought these figures to the meet- 
ing to refute a statement in the paper similar in effect to 
the one criticised by Mr. Gearing ; but he had overlooked 
the fact that owing to the lower s his rope had only 
about one-half the capacity for doing work that our ropes 
had—say, 74 horse-power, against 134 horse-power—and 
that therefore, if he ran his rope at a higher speed to 
enable it to do more work, the power wasted in driving 
would be increased, and would not then be very different 
from that given by us. This is a point we think Mr. 
Gearing also has overlooked : his ropes, according to reli- 
able authorities, would transmit about 10 horse-power for 
the 1-in. rope at 1800 ft., and 16 horse-power for the 14-in. 
rope at 2500 ft., and from these figures must first be de- 
ducted power to drive each rope. According to Mr. 
Gearing’s figures, there being seven ro this would 
average 5 horse-power—i.e., one-seventh of 35 horse- 
power ; this average would not be absolutely correct, as 
the larger and faster ropes would take more to drive than 
the others, so that this leaves, say, 6 horse-power avzil- 
able to drive two 5-ton cranes, and, say, 10 horse-power 
for two 74-ton cranes. The sschamtodl Gittbleniny of the 
hoisting motion rope-driven cranes is something under 
50 per cent., so that the maximum hoisting speeds that 
can be expected from these cranes, assuming that the 
hoisting motion is worked alone when under full load, is 
about 9 ft. or 10 ft. per minute. Comparing these speeds 
with the rates of hoisting provided in modern electric 
cranes, it is seen that they are only about one half, or 
even less. : . 

Mr. Gearing says that his ropes have sufficient capacity 
to drive both cranes in all the motions simultaneously, 





so that the hoisting speeds must even be less than this ; 
and from other information we have we know this to 


80. 

From this your readers will see that, even allowing Mr. 

ing’s figures as to power wasted by his ropes to be 
correct, it is high time he ‘‘considered the alteration ” of 
his eight-year old rope cranes, as suggested in the earlier 
part of his letter. Mr. Gearing falls into the very common 
error of looking only into the power taken to drive his 
machinery, and is satisfied if this is low; he does not 
realise that to do work quickly ample power must be at 
the command of the workman, and this can only be given 
by electric transmission. _ : 

Hoping that the above will be of interest to some of your 
readers, to any of whom we shall be glad to send a copy 
of the pamphlet you rc from, 

e remain, yours truly, 
JOSEPH ADAMSON AND Co., 

Hyde, Cheshire, September 17, 1902. 








COPPER CASTINGS. 
To THE Eprtor OF ENGINEERING. | 
Str, —Will you kindly insert the following in reply to 
the question of ‘‘ A. 8.” re copper castings ? 
0 you require the copper cast in chills or sand, and 
are they required for electrical —— 
I have done this class of work in Waterbury, U.S.A., 
which turned out 994 per cent., using no tin in the alloy. 
If ‘A. 8.” will: write to the address below, I would go 


into details with him. 
Yours truly. 
C. Carpozo. 


5, ‘‘Stainby,” Mount Pleasant-road, Tottenham, N. 








Hampurc.—The number of vessels which entered the 
port of Hamburg in the first eight months of this year 
was 8930 (5978 steamers), of an aggregate burthen of 
5,778,414 tons. The corresponding entrances in the 
corresponding period of 1901 comprised 8686 vessels (5831 
steamers), of an a; a a burthen of 5,658,535 tons, The 
clearances from eet urg in the first eight months of this 
year comprised 8913 vessels (6093 steamers), of an aggre- 
gate burthen of 5,784,728 tons, as compared with 8643 
vessels (5849 steamers), of an aggregate burthen of 
5,645,863 tons in the corresponding period of 1901. 


New ZEALAND Iron-SAnp.—A French company, known 
as the Compagnie Electro-Thermique, has announced its 
desire to establish in New Zealand large metallurgical 
works for the treatment of Taranaki iron-sand. This is 
the company which, some time ago, imported 20 tons of 
iron-sand for the ca of making tests. In previous ex- 
periments with this sand the ordinary blast-furnace process 
was employed ; but after some trials with its furnaces and 
electrical processes, the French company obtained, it is 
stated, both cast iron and steel under economic condi- 
tions absolutely determined and practically advantageous. 
The Acting Premier has communicated with the Agent- 
General, stating that while it might be advantageous to 
the colony to have the French process carried out, he 
does not see that the Government could by correspond- 
ence secure to the company the rights applied for ; as, in 
the first place, the foreshores containing the iron-sand 
deposits in the vicinity of New Plymouth have been 
vested in the Taranaki Harbour Board, and it is under- 
stood that Mr. Cadman has secured from the Board cer- 
tain concessions in respect thereto. The sites for build- 
ings and water-power can only be decided upon when it 
is known where the company proposes to establish its 
works ; and as regards securing rights to utilise the 
streams flowing from Mount Egmont for generating elec- 
tric power, the Government cannot undertake to grant 
any concessions, as most, if not all these streams pass 
through properties before reaching the sea. Mr. Cadman 
is now in London for the pu of completing arrange- 
ments for the formation of an English company. 





CoAL-MINING IN THE pov aE op of 
coal in the Hainaut last year was 15,683,500 tons, or 
849,130 tons less than the output of 1900, which was the 
most considerable ever attained. The out-turn in each of 
the three divisions of the Hainaut showed a falling-off 
last year. In the Charleroi basin the decline was7 per 
cent. ; in the Mons basin, 5.per cent. ; and in the Centre, 
3 per cent. The p of coal-mining in the Hainaut 
is now cae ase y less rapid than it we was. 
Formerly it doubled itself every fifteen years, having 
risen from 1,965,166 tons in 1835 to 4,420,761 tons in 
1850, while it was further carried to 9,206,058 tons in 
1865. Since 1865, however—that is, during a period of 
36 years—the augmentation in the output has not ex- 
ceeded 70 per cent., while it would have been 235 per 
cent. if the old rate of progression had been maintained. 
There were 55 collieries worked at a profit of 1,462,988/. 
last year in the Hainaut, while 11 mines were carried on 
at a loss of 90,796/., leaving a definitive profit of 
1,372,192. The number of persons engaged in coal- 
mining in the Hainaut last year was 70,265 below 
ground, and 25,872 above ground. Only females over 
21 years of age are now allowed to be employed below 
ground in the Hainaut, and the number of those em- 
ployed —— lessening, having fallen from 637 in 
1891 to 558 in 1893, 547 in 1895, 208 in 1897, 259 in 1899, 
164 in 1900, and 99 in 1901. The depth of the d t 
pit in the Hainaut is 3833 ft.: this is the depth to which 
one of the collieries of the Produits Company has been 
ca-ried in the Couchant de Mons. The production of 
coke in the Hainaut last year was 1,268, tons; the 


output has made no progress in the last ten years, having 
stood at 1,296,659 Tons in 1891. The 
briquettes last year in the Hainaut was 1, 
compared with 961,699 tons in 1892. 
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LAUNCHES AND TRIAL TRIPS. 


On Tuesday, the 9th inst., the steamer Monmouthshire, 
built by the Sunderland Shipbuilding Company, Limited, 
pr ed on her official trial. She is a steel screw 
steamer 400 ft. by 52 ft. by 30 ft. 11} in. deep, to carry 
about 8000 tons deadweight upon Lloyd’s summer free- 
board. The long bridge deck is covered with teak. 
Accommodation is placed on the bridge for captain and 
passengers, with dining-saloon for 30 first-class passengers 
fitted up in polished hardwood. The main engines are 
by the North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne, and have cylinders 28 in., 
46 in., and 77 in. in diameter by 48 in. stroke, with three 
large boilers and one large auxiliary boiler working at 
180 lb. pressure. This vessel is the seventh built to the 
order of Messrs, Jenkins and Co. by the Sunderland Ship- 
building Company, Limited. 





The trials were run on the 10th inst. of the steamship 
Kiama, owned by the Kiama Road Metal Company, 
Limited, of Sydney, N.S.W., and contracted for by 
Messrs. McKie and Baxter. The vessel has been built 
under special survey for the road metal-carrying trade of 
the company, and is 140 ft. between perpendiculars b 
26 ft. beam by 11 ft. 6 in. moulded. The engines, whic 
are supplied by the contractors, have cylinders 16 in, and 
36 in. in diameter by 24 in. stroke, supplied with steam 
rom a large‘horizontal return-tube boiler. The contract 
speed was exceeded by fully half a knot. 





The new steamer Alva, built by Messrs. Ropner and 
Son, of Stockton-on-Tees, to the order of the Newman 
and Dale Steamship Company, Limited, of London, 
proceeded for her official trial trip in the Tees Bay on 
the 14th inst. Her deadweight cargo capacity is about 
5200 tons. She is fitted with triple-expansion engines 
by Messrs. Blair and Co., Limited, of 1100 indicated 
horse-power. The trials proved satisfactory. 





The official trial has been completed of the coast-defence 
vessel Aran, built for the Swedish Navy. She is 3700 
tons, 6500 horse-power, and furnished with eight Yarrow 
water-tube boilers. The mean speed exceeded the con- 
tract speed by six-tenths of a knot, amounting to 17} 
knots, and the horse-power exceeded the contract power 
by 1000. The coal consumption, including the steam for 
the auxiliary engines, amounted to 1.78 lb. per horse- 
power per hour. 








TRANS -SAHARAN TELEGRAPHY.—Lieut.-Colonel Mon- 
teil is about to proceed to Gabes for the purpose of 
studying the question of the desirability of making that 
jlace the terminus of the Trans- Saharan telegraph line. 
This line would put Tunis and Algeria in connection 
with the French African possessions to the north, the 
south, and the east of Lake Tchad. Arrangements are 
also being made for uniting the Soudan with the Lake 
Tchad district. The time is accordingly approachin 
when all the French colonies in Northern, Western, a 
Central Africa will have telegraphic communication with 
each other. It is proposed to establish wireless telegraph 
communication between French Africa and Paris. 





AGRICULTURAL Encines.—The value of the agricul- 
tural engines exported from the United Kingdom 
in August was 65,854/., as compared with 47,754/. in 
August, 1901, and 84,593/. in August, 1900. In the eight 
months ending August 31 this year, agricultural engines 
were exported to the value of 483,896/., as compared with 
484,941/, in the corresponding period of 1901, and 567,9211. 
in the corresponding period of 1900. The exports have, 
accordingly, been about stationary this year, but they 
have shown some falling off as compared with 1900. The 
Australasian demand has been a little languishing of late, 
the value of the engines exported to that quarter having 
been only 18,402/. to August 31, ascompared with 21,6601. 
in the first eight months of 1901, and 21,2662. in the first 
eight months of 1900. Antipodean agriculture has of 
course, been suffering greatly from the prolonged drought, 
which appears to have now at length happily broken up. 





_ Personat.—Professor J. H. Biles, naval architect, 
Glasgow University, has found it convenient to have an 
office in London ; it is at Lloyd’s Avenue House, Lloyd’s- 
avenue, E.C., and he has appointed Mr. Gray, formerly 
chief of the scientific department and drawing-office of 
Messrs. William Denny Brothers, of Dumbarton, and 
recently naval architect to the British India Steam Navi- 
tion Company, to take charge of this office. Mr. C. S. 
Jouglas continues to be Professor Biles’ assistant in 
Glasgow, where his office is 10 University Gardens.—Mr. 
James Andrews, formerly with the Naval Armament and 
Construction Company, of Barrow-in-Furness, lately with 
Messrs. G. and J. Weir, Cathcart, has joined his father, 
Mr. Allan Andrews, of Kilmarnock, in the business of 
consulting engineers, at 180, West Regent-street, Glas- 
»w. The new firm is styled Allan Andrews and Son.— 
he Electrical Company, Limited, of 122 and 124, Charing 
Cross-road, and the Allgemeine Electric Company, of 25, 
Victoria-street, London, have amalgamated, and the joint 
business will be conducted under the name of the Elec- 
trical Company, Limited. Mr. Hadley, formerly manager 
of the Allgemeine Electric Company, has been appointed 
joint general manager of the Electrical Company, and will 
conduct the central station and tramway business, both at 
home and abroad.—Messrs. F. A. Glover and Co., elec- 


trical engineers, of 97, Queen Victoria-street, E.C., give 
notice that they are pensorieg Som their present address 
to 10 and 12, Garrick-street, W.C. 





MISCELLANEA. 


Tne traffic receipts for the week ending September 7 on 
33 of the principal lines of the United Kingdom amounted 
to 2,082,186/., which was earned on 20,251} miles. For 
the corresponding week in 1901 the receipts of the same 
lines amounted to 2,101,726/., with 20,153} miles open. 
There was thus a decrease of 19,540/. in the receipts, and 
an increase of 98 in the mileage. 

At the ordinary general meeting of the European 
Petroleum Company, Mr. H. Pike Pease, M.P., stated 
that the proposed pipe line from Baku to Batoum, which 
should be ready for use at the beginning of 1904, is pro- 
gressing so slowly that it cannot be ready by the date 
named. The delay has arisen mainly from the Russian 
Government confiding the work wholly to native firms, 
and refusing to allow any foreigners to assist. 

We are informed that the traffic on the Sondrio-Colico- 
Chiavenna line of the Electric Main Railway in Upper 
Italy, built by Messrs. Ganz and Co., of Budapest, was 
opened on the 4th inst., and that since that time the 
regular express— nger and freight—traffic on the 
above-mentioned line has been carried on without the least 
hitch. There are thirty trains daily on this line. The 
electric working of the line Lecco-Colico of this rail- 
way will be opened in a few days. 


It is stated that a contract has been signed between the 
British Pneumatic Railway Signal Company and the South- 
Western Railway, whereby automatic and: power signal- 
ling will be installed on the company’s main line between 
Woking and Basingstoke—a distance of 24 miles. ‘Lhe 
installation contracted for includes eight pneumatic inter- 
locking plants, ‘averaging seventy levers each, and thirty- 
one sets of automatic signals to_be erected on bridges 
spanning the four tracks of the railway. The basis of the 
installation is to divide the line between the points 
named into 1000-yard sections, thus more than trebling 
the number of sections now existing. 


Ferro-concrete sleepers are now being laid down on the 
lines of the Adriatic Railway Company, Italy, having 
already successfully passed a comprehensive series 0: 
laboratory tests. The sleepers in question are 8.53 ft. long, 
and in section resemble a safe with the corners cut 
off. The apex of the triangle is at the top, but at the 
rail seats the sleeper is widened out at the top to its full 
bottom width of 7.87 in. These ty, weigh about 
287 lb., of which the iron reinforcin, rs weigh about 
88 Ib. Their cost is about 9s. each, which is about double 
the cost of the wooden sleepers hitherto used ; but it is 
hoped that the life of the cement sleepers will be thirty 
or forty years. A few of these sleepers have been under 
the rails at Ancona since 1900, and, so far, they have 
given every satisfaction. 

From a report just published in the Bulletin de la 
Sociéte d’ Encouragement it appears that very great im- 

rovements have recently been effected in lamps intended 
or lighting = methylated spirits, the consumption of 
spirit per candle-power being less than half of what was re- 
quired in lamps tested twelve months ago. One lamp of 
60 candle-power, submitted by M. Denayrouse, of Paris, 
burnt only about one-twentieth of a fluid ounce of 
spirit per candle-power hour, so that 1 pint of spirit 
would supply this lamp for between 6 and 7 hours. 
Another lamp of the same make, but of 40 candle-power, 
showed very nearly the same efficiency. _ In these lamps 
the flame is directed on to a mantle of the Welsbach 
type, since the flame itself is non-luminous. In some 
cases, however, where a mixture of spirit and benzine is 
used, the mantle is dispensed with the flame being then 
sufficiently luminous per se. With these cata however, 
the consumption of spirit per candle-power hour is very 
much greater than it is in the case of the lamps using 
mantles. 

Aseries of experiments on “ fireproofed” wood have 
recently been carried out by Professor C. L. Norton, at 
the Massachusetts Institute of Technology, on behalf of 
the Factory Mutual Fire Insurance Company. In the 
first place, small pieces of treated and untreated wood 
were held over a Bunsen burner. The untreated woods 
flamed, but the fireproofed specimens burned without 
flame, and the glow always psy een very quickly 
after removal from the flame of the Bunsen burner. On 
weighing the specimens after the experiment, it was found 
that in the case of oak the loss in the Bunsen flame was 
the same, with fireproofed and untreated specimens ; but 
with pine the latter lost 15 per cent. more than the treated 
wood. In other experiments the time taken to burn 
through sticks in the Bunsen flame was noted, and in 
—— the fireproofed specimens lasted one minute 
onger than the untreated ones. Placed in an electric 
muffle, all the fireproofed woods could readily be reduced 
to charcoal ; but if dropped on to a red-hot iron plate, 
untreated specimens caught fire, whilst the others merely 
charred at the points of contact. Other experiments in- 
cluded the firing of two huts—one built of natural and 
the other of fireproofed timber, the latter showing much 
the greater resistance. An important point brought out 
in the experiments was that specimens merely 
with a fireproof paint resisted quite as well as those in 
which the 9 mass of the timber had been impregnated 
with a fireproofing solution. 


on heating a bar of steel, the expansion is uniform up to 
about 700 deg. Cent., at which point the bar suddenly 
contracts. The amount of this contraction is greatest 
with steels containing 0.89 per cent. of carbon, and with 

ure iron bars no such contraction whatever is observed. 
Bn further heating the bars it is found that they begin 
to expand again ; but in the case of steels containing less 
than 0.89 per cent. of carbon, the coefficient of expan- 
sion is much less than it is at temperatures less than 
700 deg. Cent. ; and this coefficient becomes less and 
less as temperature is further raised, and finally becomes 
negative again at a temperature which varies with 
the nature of the steel. After a certain interval, the 
bar again begins to expand on further heating, the 
coefficient of expansion being much the same as below 
700 deg. Cent. Thesecond contraction is not well marked 
with steels containing less than 0.65 per cent. of carbon. 
For hard steels containing over 0.89 per cent. of carbon 
there is no second contraction above the temperature of 
700 deg. Cent.; but the metal for a certain interval 
expands rather more rapidly than it does at low tempe- 
ratures. 

In a recent issue of the Bulletin Technologique, M. G. 
Gauthier gives some figures as to recent tests made with 
the Diesel engine. This engine, it will be remembered, 
generally uses oil as the working agent. Pure air is 
drawn into the engine cylinder during the suction stroke, 
and this is compressed during the return stroke to a pres- 
sure of about 5001b. per square inch. At the end of the 
compression stroke the charge of oil is injected and ignites 
spontaneously, driving the piston forward on its working 
stroke. The period over which the oil is injected is 
lengthened or shortened according to the load on the 
engine, the s being regulated by diminishing or 
augmenting the supply of oil in this way, and not by 
missing ignitions as in an ordinary explosion engine. The 
diagrams obtained show that there is very little rise of 
ng ge on the injection of the oil, the heat furnished 

y the combustion of the latter serving merely to main- 
tain the pressure during the earlier portion of the 
working stroke. The temperatures reached at the moment 
of ignition range from 650 deg. Cent. to 700 deg. Cent., 
and do not rise to more than about ,800 deg. Cent. 
during the remainder of the stroke. The thermodynamic 
efficiency attained is very great, experiments on an engine 
of 30 horse-power showing this efficiency to be 45.8 per 
cent. at two-thirds load, 42.7 per cent. at full load, and 
35 per cent. at 33 per cent. overload. The mechanical 
efficiency is, however, low, being 60 per cent, at full 
load and about 58 per cent. at half load. This effi- 
ciency is_ practically independent of the kind of 
fuel used, being the same with both light and heavy oils. 
Methylated spirit also gives good results, and lighting 
gas may also be used in this engine ; but the method of 
working has then to be modified, since, to make certain 
of ignition, it is necesssry to inject a little petroleum at 
the beginning of the working stroke. Powdered coal has 
also been used successfully, though with this working 
agent trouble has arisen from “seizing” of the piston, 
owing to some of the dust collecting on the greasy walls 
of the cylinder. 


The thirteenth annual general meeting of the Mining 
Institute of Great Britain was opened on Tuesday last in 
Newcastle-on-Tyne, and simultaneously with it was held 
the jubilee meeting of the North of England Institution 
of Mining and Mechanical Engineers, upon whose foun- 
dation the Mining Institute was built up. The meetings 
were held in the Wood Memorial Hall of the North of 
England Institute, the chair being occupied by Sir 
Lindsay Wood, President of the Mining Institute. The 
President, in his address, reviewed the past history of 
the Institute, and showed that the objects of the founders 
had been carried out, and that the results they antici- 
peed had been realised. For many years the loss of 
ife in mines had been most serious, and though Par- 
liamentary inquiries were held, the committees were 
unable to make any useful recommendations. It, was 
under these circumstances that a meeting of mining 
engineers and gentlemen connected with the working of 
mines in the North of England was held at Newcastle on 
July 3, 1852, for the purpose of forming a society to meet 
at fixed periods and discuss the means of ventilation of 
coal mines with a view to the prevention of accidents and 
for general purposes connected with the mining an 
working of collieries. The society so formed was the 
beginning of the Mining Institute. The good work of 
the Institute was seotaneene by the Government in 1876, 
when it was granted a Royal Charter. During the last 50 
years the coal trade of the country had greatly increased, 
the output having more than quadrupled in the —— 
From 1851 to 1855 the number of deaths caused by ex- 
plosions in mines averaged 231 per annum, whereas the 
average of the last five years was 64; if the differ- 
ence in the number of men employed was taken into 
consideration, the deaths, calcula at the same rate 
as in the earlier period, would have been 765. The number 
of fatal accidents from the falls of roof and sides and from 
accidents in and about shafts had also greatly decreased. 
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The total loss of life from all sources on the average 0 


the five omy from 1851 to 1855 was 985 per annum, 
whereas the average of the five years from 1896 to 1900 
was 1001 per annum, or sixteen more than in the first 


period, although there were 525,297 more men and boys 
loyed in and about the mines. If the earlier phe 
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INDUSTRIAL NOTES. 


Tue American Federationist for September is 
devoted to the celebration of ‘‘Labour-Day.” In 
addition to its usual contents,.there is a ‘‘ sym- 
posium” by seventeen well-known writers on labour 
and social questions. The editorials and other articles 
also deal with Labour-Day, while there are twenty-four 
special articles on Trade Union History in the United 
States, each written by the official of the union whose 
story is told. There are several groups and a 
portraits of prominent men in the labour world 
Among the former is a group of mayors who are trade 
unionists—three in Ohio and three in Connecticut. The 
writers in the ‘‘symposium” agree as to the import- 
ance of the labour question. Mr. George E. McNeill 
says that ‘‘our form of Government is changing from 
a Republic to that of an Empire.” He goes on to say 
that the process of change is to most imperceptible, 
‘‘ but to some who recognise the trend of events it is 
as desirable as it is believed to be inevitable.” This 
is a strange confession in the Republic which, 
above all, prides itself upon its republicanism. The 
change is supposed to have arisen through the vast 
amassing of wealth, but more because of ‘‘ its exces- 
sive display by inordinately extravagant expenditure.” 
This vast accumulation of wealth in a few hands, and 
the exploitation of labour and of peoples by govern- 
ments, it is contended, are inconsistent with republican 
ideas, and will eventuate in empire, unless the balance 
between wealth and industry is more equitably re- 
stored. 

Mr. Carroll D. Wright, at the head of the Bureau 
of Labour, deplores that employers and <r 
alike ignore or disregard political economy as a branch 
of knowledge. This is lett to professors and students 
to the injury of the science and to the disadvantage 
of the community. Its teachers are much to blame 
for this, and he advises a broader basis. He says that 
the interests of employers and employés are not 
identical,” but ‘‘ reciprocal.” Mr. Henry George, 
Jun., advocates such conditions as will develop the 
‘“ individualities” of workmen, and make them more 
independent. This is the opposite of ‘‘ collectivism,” 
but much better in the sense in which Socialists 
employ that term. Mr. T. V. Powderly, one of the 
labour leaders in the States, would have Labour-Day 
to be not only a celebration of things done, but a day 
of new determination to aspire to higher and nobler 
things in the future. Mr. Gompers, the editor, and 
President of the American Federation of Labour, gives 

‘Labour-Day greetings” to all and sundry throughout 
the States, and beyond them. He also bespeaks 
.“‘help for the miners” on strike in Pennsylvania, 
where 150,000 have been “‘ out” for 16 or 18 weeks. 
He thinks that the men can and will win if properly 
supported. The story of the rise and progress of a 
number of the chief trade unions in America is a piece 
of history well worthy of being told. The rise and 
progress of many of the British trade unions have yet 
to be told. Even the history of the London Trades 
Council is mistold in the ‘‘souvenir” just issued in 
commemoration of the recent Trades Congress, and 
there are omissions in its lists of the Trades Union Con- 
gresses. In the United States men cherish the history 
of their movements, and take care that it shall be 
told by those who know, ere they pass away from their 
labours, or from active participation in the cause with 
which they are identified. 





The Amalgamated Engineers’ Journa states that the 
number of financial members in the preceding month 
was 92,426. Of these, 3506 were on donation benefit, 
1905 on sick benefit, and 4142 on superannuation allow- 
ance. The state of trade has been sluggish, but no 
material change in the situation is reported. Still, the 
army of unemployed is large for this season of the year, 
considering there is no great depression in trade. The 
journal contains a notification of a new ballot for five 
of the nominees thought suitable as Parliamentary can- 
didates at the next general election. A letter on the 
subject has been addressed to each branch secretary 
explaining the reason for this fresh ballot. The circular 
with reference to the proposed ‘‘ American Commission” 
1s given in full, so that members of the Amalgamated 
Society of Engineers may see what is intended by Mr. 
Alfred Mosely’s offer. Mr. Geo. N. Barnes, the 
general secretary, is invited to be one of the com- 
mission. It appears that Mr. Mosely is a diamond 
merchant, and has stated to an interviewer, who paid 
him a visit on behalf of two of the delegates of trade 
unions invited to be part of the commission, that he 

ad no axe of his own to grind; but he thought that 
such a commission, composed of officers of trade unions 
in whom the workmen had confidence, would be advan- 
tageous to all. The reported settlement of the dis- 
pute on the ‘‘ premium-bonus” system is another evi- 
dence in favour of the mutual principle in dealing 
with disputed labour problems. The Joint Committee, 


or Conciliation Board, in the engineering trades has 
good work since its institution, towards the close 
the engineers’ great strike in 1897. Much has been 


done 
of 


|creased, chietiy for export. 


done since then to avert strikes by the action of the 


committee. 





The monthly report of the Friendly Society of Iron- 
founders indicates that the state of trade is almost 
stationary. There have been some changes in the situa- 
tion, but the aggregate result is about the same. There 
was a total increase of 67 on unemployed benefit, but 
the increase in the cash balance shows that the average 
payment in benefits was less than in the previous 
month. The returns of the state of trade show varia- 
tions, but no great change on the whole. The number 
of places where trade was reported to be very good had 
fallen from'27 to 20, members from 2614 to 1941 ; on 
the other hand, cases where it was reported to be good, 
increased from 25 to 30, and members 3837 to 3784. 
But taking the whole set of returns, the following 
results appear: In 94 places, with 11,784 members, 
trade was very good to dull, as compared with 94 

laces, with 12,502 members, in the previous month. 
fi places where employment was reported to be from 
discharging to very bad the figures were: In 33 
places, with 6497 members, as against 32 places, with 
5715 members, in the previous month. These figures 
showa decline, but not to any veryserious extent. There 
were on donation benefit 1078—increase, 21 ; sick, 431— 
increase, nine ; on superannuation, 1032—increase, 20 ; 
on other trade funds, 163—increase, nine ; on dispute 
benefit, 11—increase, eight. The total number of 
members was 18,281. The weekly cost of benefits 
was 857/. 19s. 2d., or about 114d. per member per 
week. The total balance in hand was 99,943/. 19s. 10d. 
—increase in the month, 1080/. 17s. 1d. The aggregate 
balance is nearly 5000/. less than a year ago. The 
union having decided to support Parliamentary repre- 
sentation, the Council suggest one candidate, and a 
vote is about being taken as to who that candidate 
shall be. If elected, he is to be the ‘‘ General Organiser 
of the Society,” and as such paid for his services, 


The report of the Amalgamated Society of Car- 
penters and Joiners gives a lengthy account of the 
dispute at Madford, which lasted over 15 months, 
the circumstances which led to it, and the mode and 
terms of settlement. The employers’ notices were to 
reduce wages ld. per hour, and to impose conditions re- 
garded as objectionable by the men. The masons were 
included in the notices, and. both sections struck work. 
But the masons went in at a reduction in January 
last. The termination of the dispute was brought 
about by the Mayor of Bradford. A meeting under 
his auspices took place on August 6, and terms of 
settlement were agreed to. As an outcome of the 
action of the Mayor, a Conciliation Board was formed, 
with five representatives on each side, the Mayor, as 
convener, being the umpire; and it was decided that 
union and non-union men should work side by side, 
that six months’ notice of change of rules should be 
given, and wages were to be not less than 84d. nor 
more than 9d. per hour. The arbitrator appointed b 
the Board of Trade awarded 8d. per hour instead of 9d. 
as demanded by the men, and of 8d. as demanded by 
theemployers. The union denies the rumour as to the 
publication of ‘‘ black-lists,” stating that the execu- 
tive decided years ago that they were illegal. The 
society has taken over the joinery works established 
at Hull, Bradford, and Blackpool, the requisite changes 
in the rules being duly certified by the registrar. The 
men engaged at the works of the Portable Building 
Company at Fleetwood have struck against piecework. 
The total number of members in the society was 
69,241 ; of these, 1597 were on unemployed benefit ; on 
sick benefit, 1278; and on superannuation allowance, 
1184. The branches in South Africa are protesting 
against the immigration of carpenters and joiners, as 
work is scarce and wages are falling. 





The report of the Associated Ironmoulders of Scot- 
land indicates that trade is better, or that it has some- 
what recovered from the holiday season, and is now in 
a normal condition. There has been an increase of 
102 in employment, while there were 49 fewer on the 
idle list benefit, as compared with the previous month. 
It is stated that the number of out-of-work members 
on the funds might be still further decreased if the 
local committees did their duty. This would imply 
that there is more work to be had by seeking for it. 
But some members refuse to leave their homes to work 
elsewhere, so long as unemployed benefit can be ob- 
tained. There were on the superannuated list 373 to be 
provided for. There was an increase of expenditure 
over the income to the extent of 153/. 11s. Idle benefit 
cost 970/. 6s. 11d. in the month. The total balance in 
hand at date of report was 73,313/. 10s. 11d. 





The position of the iron and steel trades in the 
Wolverhamptcu district has improved somewhat, the 
demand for bars, plates, and girder iron having in- 

ome well-filled , iv 
have been received from South Africa for heavy hard- 
ware goods and railway material, which is regarded as 
a hopeful sign of the reopening of active trade with 





that country. Some g orders have also come to | 





hand from India. - Prices have been firmer, especially for 
the better class of rolled iron, markéd:bats; best thin 
sheets, and tube-strip. On home account also there 
has.been more business; but in second-class qualities 
of bars and sheets producers are still handicapped: by 
foreign competition. Steel producers are similarl 

affected, especially by inferior : qualities imported, 
which. keep. down prices. - For pig.iron 1s. per ton 
advance is required for prompt delivery. -In the engi- 
neering’ arid: allied trades there is little change to 
report. In constructive work there is still fairly good 
employment. In the hardware industries there*-is 
greater variation in degrees of activity, but on the 
whole there are no serious complaints. The advices 
recently received have come just in time to stave off 
any serious depression, which was feared in some 
branches. ‘ 

In the Birmingham district the iron.market was 
quiet, with moderate attendance, but prices were 
very firm. For pig iron and tinplates prices tended in 
an upward direction. Some large orders for tinplates 
have come to.hand from America, but at reduced rates. 
German and Belgian competition is felt in the sale of 
bars and sheets, which are offered far below British 

roducers’ prices. The foreign supplies are said. to bé 
ar inferior to British make, and it is said that mate- 
rial is sold at cost price to some customers. In the 
| and allied trades there has been little 
change of late. In the other iron, steel, and metal- 
using industries the varying degrees of activity are 
more strongly marked, but no serious depression is as 
yet felt in any of the chief branches. 

The situation as regards the engineering industries 
of Lancashire has undergone no material change. 
Electrical engineers, locomotive builders, _ boiler- 
makers, stationary-engine builders, and some special 
sections of machine-tool making are still busy, with a 
considerable amount of .work in hand, sufficient to 
give full employment for some time to come, In 
other branches; there is a tendency towards slackness, 
and the returns of trade unions with branches in the 
Lancashire districts show a decline in employment, 
though not to any serious extent. In those depart: 
ments, the new work coming forward is not of ‘great 
weight, and low prices have to be quoted to secure 
orders. 





There has been some stir again at the Bethesda 
Quarries.. Lord Penrhyn has refused to consider the 
proposals for reopening negotiations, as reques by 
the men. His lordship refers to the intimidation and 
violence as a reason. As if to accentuate that plea} 
the men have again broken out into fits of violence 
towards the ‘‘ secessionists,” the men who went. in, 
and the non-union men who have accepted work at 
the quarries, These outbreaks of violence have injured 
the men’s cause in all respects. 





The result of the referendum to the miners as 
regards a general strike in the Loire district of France 
was 1011 votes for, and only 85 against. Not only 
the miners, but the puddlers struck work, and also 
some metal-workers. Those on strike at once com: 
menced aggressive action towards the non-strikers, 
and about 200 of the former forced their way into the 
works. They were resisted, and several arrests were 
made. Later on a mob of over 1000 assailed the 
houses of the non-strikers and afterwards the works; 
considerable damage — done. Then they attacked 
the barracks of the gendarmarie, but were dispersed 
by the latter firing into the air. The military was at 
once strengthened to avert further violence. The 
socialist deputy for Monceau les Mines arrived on the 
scene to try to effect a settlement. French workmen 
are always impulsive in their action, but their efforts 
as quickly collapse as a rule. 

The: masons at Barcelona struck work last week for 
an increase in wages. The employers refused to make 
concessions, and some disturbances arose, many of the 
men being arrested. The Spanish railway workers are 
ina state of unrest, and a general strike is threatened 
unless their wages are increased and the hours of labour 
decreased. 

The socialists in Italy have declared in congress for 
an evolutionary policy, and condemned the revolu- 
tionary party as inimical to peaceful progress, 
Anarchism .is ruining the labour policy wherever 
it is advocated and pursued. 





The postal employés and those engaged in the tele- 
graphic branches have been holding their second con- 
gress. The Post Office administration was described 
as a sweating establishment; the employés, it was 
said, are employed at starvation wages, were denied 
the rights of combination, and generally were treated 
badly b the State. Whether the wholesale condemna- 
tion indulged in is justifiable is a matter to be threshed 
out in Parliament, but it is not likely to tell favourabl 
with the higher officials on the staff, who are, after all, 
the actual administrators. 


- The ‘pontoon lumpers” connected with the 








Grimsby fishery dispute have refused to be bourid 
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by the award of the arbitrator, and the Grimsby 
Owners’ Federation has written to the officials of the 
Gasworkers’ and General Labourers’ Union to enforce 
the award, or to expel the members of the union who 
refuse to accept the award of the arbitrator. The 
aoe is whether in this case the union can be sued 
or damages as in the Taff Vale case. The point is a 
curious one. The union concerned is in favour of 
compulsory arbitration. 

It is reported that the Taff Vale case will come on 
for hearing immediately after the Long Vacation. The 
damages are laid at 20,000/. Able counsel are em- 

loyed on both sides, and the issues are important to 
abour and to trade unions. 





The ultimatum addressed to the officials of the 
Dockers’ Union, in connection with the strike at 
Clydach, Swansea Valley, seems to indicate the possi- 
bility of another case for the Courts. The company 
decline to receive back the discharged men, and notify 
that the places of those on strike will be filled up if 
the men do not resume work. The notice expired on 
the 16th inst. 

After a strike of five weeks, costing about 2000/., 
the Wirral miners, at the recommendation of the 
agents of the North Wales Federation, resumed work 
last week on the old terms. The advice was late, but 
better late than never. 


MUNICIPAL TRADING.* 
By the Hon. Rosert P. Porter. 

I HAVE been requested by the President of the 
Economic Section of the British Association to submit a 
paper on “‘ Municipal Trading,” a subject which of late 

ears has entered widely into economic discussion, both 
in Great Britain and in the United States. While this 
title conveys a precise meaning and clear limitation of 
the question intended to be discussed to the British 
economist and statistician, we should express what is 
here intended a little differently in America—namely, 
**Municipal Ownership of Public Utilities ;” or, to be 
still more brief, ‘‘ Municipal Ownership.” The cities and 
towns of the United Kingdom have exhibited much 
greater activity in what may be called business ventures 
than our cities in America; therefore, so far as actual 
experience is concerned, I am afraid my observations will 
be extremely preg enere The fundamental idea of 
the founders of the Republic was a form of Government 
that would interfere as little as possible with individual 
effort and enterprise ; and, as a result, our railway systems 
and large city undertakings of all kinds were left—so far 
as the Federal Government was concerned—to make their 
advent with as few restrictions and obstacles as possible. 
In the early part of the last century the various State 
Governments entered into financial partnership with the 
promoters of canals; and later, ion steam railways 
were introduced, states and cities and towns and counties 
were alike appealed to for assistance in building railways. 
Nor was the appeal unheeded, for in the ‘forties and 
fifties an epidemic, very similar to the present fever for 
municipal trading in England, literally swept over the 
country, and ended in bankruptcy and ruin, not only of 
cities and towns, but of important States. Bonds issued 
by State and local authorities for the promotion of rail- 
ways went in default; while the A moc taxpayers, 
deluded by the belief that these were ‘‘ productive,” not 
‘‘unproductive,” undertakings, were simply unable to 
stand up under the burdens imposed upon them. 

These and kindred experiences taught us the useful 
lesson that there was a limit to State and municipal 
credit; and though, as I have said, it occurred before 
municipal trading was a known art, it has had much to 
do with the hesitancy on the part of the United States to 
plunge into experimental municipal industries. The tax- 
payers of those times, who saw their property practically 
confiscated to pay for enterprises which should have 
been left entirely to individual endeavour or private 
speculators, invented a device known to us as “the 
debt limit clause ;” and this clause, in some form or 
other, has been inserted in nearly every State con- 
stitution drawn and adopted since those days of financial 
disaster and destruction of State and local credit. In 
some States, so deep were the scars that additional 
clauses were inserted, prohibiting the use of public funds 
in any industrial enterprise whatever. The Supreme 
Court of the State of Michigan recently, in construin 
this clause in the constitution of that State, compell 
the city of Detroit to return to a company a street railway 
which that municipality had purchased, and was about to 
operate. The debt limitation ranges from 10 per cent. of 
the value of property returned for taxation in 
New York to 5 per cent. in many of the Western States, 
and in one State to as low as 2 per cent. The method of 
comrenas gecperty for taxation in America is based on the 
capitali value, and not on the rental value, as in 
England. Thus, assuming the assessed value of taxable 
property in New York City is 600,000,000/., the limit of 
its indebtedness would be 60,000,000/. In returning pro- 
pany for taxation, some States assess the value much 

igher than others, so a 10 per cent. debt limit in a State 
where the assessment is very low may work out about 
the same as a 5 per cent. limit in a State where the 
assessed value of property more nearly approaches its 
real value. The period for repayment of a loans in 
America is much shorter than in England, extending 








* Paper read. before the British Association for the 
Advancement of Science ; Belfast Meeting. 


generally about 25 years. This seems to give our cities 
sufficient borrowing powers for their legitimate needs, 
but not latitude enough for a full swing in the fascinating 
arena of municipal trading. Partially because of the 
debt limitation, and parti because private enterprise 
has been allowed a freer headway in such undertakings as 
the supply of gas, electric lighting, tramways, and tele- 
phones, we find in the United States no city eo 
operating its own tramways and street railways, probably 
less than half-a-dozen manufacturing gas, a very few 
engaged in supplying electric light, and, I think, not one 
engaged in the telephone business. American cities, 
however, are well supplied with all such utilities. We 
have at least 20,000 miles of very good street railways, 
nearly all penpenet by electric traction, and, as a rule, 
planned to take the population from the congested dis- 
tricts quickly into the suburbs at a moderate uniform fare. 
The distance one can travel on these electric tramways 
for 24d. ranges from 5 to 15 miles. The companies pay 
annually <p sums, aside from the regular taxes on 
capital, for the use of the streets; and so far as these 
amounts are comparable, I find they bring as much net 
revenue to the municipal treasury as the profits of your 
best-managed municipal enterprises. The public on both 
sides of the Atlantic seem to be equally well served, 
according to their respective requirements. In America 
we believe in the cheap, quick, long-distance haul, 
enabling the wage-earner to have a small home beyond 
the bricks and mortar and smoke of our modern centres 
of industrial energy. In England I find those who 
favour municipal trading put especial —— on 
the short penny, and even halfpenny, fares. The quick 
short-distance and lower-priced haul is undoubtedly grow- 
ing in favour in the United Kingdom. The workman, I 
am told, does not like to be too far away, as living near 
enables his family—boys and girls—often to earn a living. 
This may be better for England, but whichever policy be 
pursued, private companies would be as likely to find out 
and adopt the most expedient and profitable method as 
municipal authorities. 

Our cities are well supplied with good quality of gas, 
at prices generally regulated by the State legislatures. 
In many cities, competition has brought down the price 
below — rate, mes ig it has been found difficult, if not 
impossible, to put it up again. The few experiences we 
can point to in which cities have undertaken to nay a 
their own have been melancholy failures. Some few 
of the smaller towns have undertaken municipal electric 
lighting ; but where comparisons are possible, the cost 
is found to be relatively higher. We have had no experi- 
ence in municipal telephoning. Since the expiration of 
the original patents, competition has not only greatly 
increased the efficiency and reduced the cost, but in some 
States where the laws have effectually regulated these 
monopolies, established a service that would be difficult 
to excel. I need only mention the State of Indiana: 
population, 24 millions, with 55,000 exchanges belonging 
to one company, and 22,000 to another—in all, for the 
State, 77,000 exchanges. The cost for unlimited use in 
business in Indianapolis is 8/. per year; for residence, 
less than 5/. In the smaller exchanges, the prices range 
from 4s. to 8s. per month. One-fifth of the whole number 
of exchanges are in farmhouses. 

Without for a moment assuming that we have solved 
the difficult problem of the management and restriction 
of public utilities, a study of the history of the several 
industries above mentioned, in the United States, will, I 
think, show that our progress has been on the whole satis- 
factory, and that public requirements have been fairly 
looked after. We have about 400,000,000/. invested in 
street railways, and as much more in gas, electric lighting, 
and telephoning: an estimated total of, say, 800,000,0002. 
We may be thankful that this huge sum has not been 
added to our municipal debts, even if it may properly be 
placed in that seductive column the municipal trader has 
christened ‘productive debt.” Productive or non-pro- 
ductive, we have an inherent antipathy to debt—National, 
State, or local—in America, and hesitate to shunt it off 
upon posterity. Immediately after the Civil War, we 
vigorously attacked our immense National Debt, and 
would have wiped it out in one generation, had it not 
been for the Spanish War. State debts which were once 
burdensome have been similarly reduced ; our municipal 
indebtedness shows a great proportionate decrease be- 
tween 1880 and 1890, when compared with the increase 
of taxable values; and, I think, an actual diminution 
will be shown during the decade ended 1900. 

. Municipal trading is rapidly increasing municipal debt 
in England, and serious complaints may be heard on_ all 
sides in consequence of the increase of local taxation. 
The answer is that the debt is ‘‘productive,” and that the 
profits of these industrial undertakings will be used to 
reduce the taxes. If the object of all this municipal 
trading was profit, it would be simpler to exact adequate 
compensation from private companies for the occupation 
or use of the street. Or, in the case of tramways, build 
the tracks ; or, as in the case of the cities of New York 
and Boston, construct the subways and lease them to 
private companies ; thus avoiding the responsibility of 
ae and practically remove the transaction from 
the domain of speculative industry. But the object is not 
profit, we are told by those who rank high in the counsels 
of English municipalists, and many go so far as to advo- 
cate no profits for municipal undertakings. While theo- 
retically occupying the high ground of “no profits,” I 
have yet to examine the budget of a city or town en 

in Dg orm industries where a distinction is not 
made between the productive and non-productive under- 
takings, and in which the authorities do not congratulate 
the ratepayers cn the surplus (when there is any) from the 
tramway, gas. or electric-lighting accounts. Indeed, it 





is a regrettable fact that municipal book-keeping not 
infrequently shows profits — vanish et the 


stern test of a shareholder's dividend warrant is 
geri to them. The municipalists, who have acquired 
the tramways on tie und that the poor man is 
entitled to a halfpenuy fare, and that the wage-earner’s 
pennies support these industries, are apt, later on, to 
point with conscious pride to the large profits from 
this undertaking which had gone to reduce rates—thus the 
well-to-do, and even rich, landowner is benefited by the 
—_ obtained from those who patronise the tramways. 

he other day I noticed that a large Yorkshire textile 
town increased its city tax rate 6d. in the pound, 34d. of 
which, it is naively announced, ‘‘is given back to the . 
ratepayers in the shape of a reduction in the price of gas.” 
Not a gift to the ratepayers, but to the consumers of gas. 
There is not the semblance of equality of taxation in such 
financing. The entire community in the case quoted is 
apparently taxed 6d. in the pound that a portion of the 
community, including the large manufacturers who use 
rodigious quantities of gas, may be rewarded by a re- 
uction in the price of that commodity. It is possible 
the reduction of price was on gas oy to street light- 
ing and for city purposes alone. If so, the action is not 
quite so indefensible. 

_An interesting point has been introduced into this 
discussion by Mr. Emile Garcke, based, I believe, on the 
practice in Scotland, where the burghs are not allowed to 
make profits out of such enterprises in aid of taxes ; and 
this restriction has lately been imposed by Parliament 
in dealing with Scottish towns. The charges, Mr. 
— contends, should comprise the following items 
of cost : 

(1) ‘‘The cost of all direct and indirect salaries and 
wages paid for or made chargeable to the operation and 
administration of the undertaking ; (2) the full and fair 
cost of all materials consumed ; (3) the cost of insurance 
against loss by accidents of all kinds; (4) the cost of 
adequate maintenance and upkeep, and provision for 
wear and tear; (5) the value of municipal taxes relin- 
quished by reason of municipal ownership, and the 
amount of State taxes paid or chargeable in: respect of 
the undertaking; (6) interest on the entire investment; 
(7) a sinking fund for reduction of capital within a period 
approved by ratepayers and Local Government Board, 
Should there, however, be a surplus, notwithstanding the 
enforcement of this principle, such surplus should be 
applied either (1) to reduction of the charge for such ser- 
vices, or (2) to an increase of sinking fund for reduction of 
the capital account of the undertaking; but in no case 
should such surplus be applied to a reduction of rates.” 

It is not difficult to see that the end of this plan is State 
socialism,* or absolutely free service. In fact, ‘‘ Municipal 
trading,” defined in one word, is ‘‘ Socialism,” and on this 
point all consistent and really earnest Municipalists seem 
to agree. I remember reading, some years ago, an in- 
teresting pamphlet written by Mr. Cooper, an erratic 
Norwich man, who spent much of his life and energy 
in advocating free State railways. He proposed to 
abolish six out of the seven lines between Manchester and 
Liverpool and London, and open the seventh free to all. 
At least Cooper was logical. On this point—and it is well 
worth consideration—Mr. Garcke says: 

‘* If the ratepayers are frankly told that the enterprises 
they are to sanction are not for the primary purpose 
of reducing the rates, it will be Soon that the really 
dangerous aspects of municipalisation will disappear ; 
while such undertakings as are allowed by the ratepayers 
to be municipalised will be carried on at the risk of the 
community for the benefit of the community : not in the 
narrow sense of producing commercial results, but in order 
to render public services, which are of such general im- 
portance to the community that their excellence and 
efficiency are paramount considerations.” 

In referring to — I touch upon a controversial 
oa. and one that has been much discussed. Personally, 

do not think it wise for a municipality to take a penny 
profit from such undertakings. Cheapness and efficiency 
of service should come first, and hence, in making bar- 
gains with companies for supplying public utilities, it 
concerns the community much more that the company— 
in case of a tramway, forexample—should be compelled 
to extend its lines into districts favourable for workmen’s 
homes and unprovided with transportation, or that the 
promoters should give additional trains and cheaper fares, 
than the mere payment of a sum into the city treasury. 

If this course is faithfully pursued, those who use the 
utility, by reason of the authorities, will get as much as 
they may reasonably expect for their money; but the 
community will neither be taxed to make up for a too 
low rate nor be responsible for a larger capital commit- 
ment. I venture to suggest that there is a danger when 
municipalities take up industrial enterprise that they do 
not always consider simply what is best for the public, 
but what will make a good showing in the annual budget. 
They are apt to be bitten by the desire to deal in larger 
matters, whereas, if they looked at the matter fairly and 
squarely, they would see that their only hope of safety lay 
in keeping out of business with trust moneys, and looking 
sharply after those undertaking to manage semi-public 





*In a pamphlet entitled ‘‘The Independent Labour 
Party: What it is and Where it Stands,” one may read : 
“The practicability of Socialism is shown in no better 
way than by recent advances in municipalisation. The 
great point which experiments in municipalisation have 
ses beyond dispute is that public authorities can 
organise labour and provide for the needs of the people, 
not worse, as was held until recently, but very much 
better than private capitalists. Every town council in the 
country is contemplating some greater or less application 
of the Socialist idea to its own special circumstances. 0, 
with the ideas which underlie al tana. mong action, 
Socialism is’ effecting a revolutionary change. The old 





notions of individual enterprise are going.” 
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businesses in their midst. This seems to me the real 
function of municipal administrators. | ; 

This is not the occasion for a comparison of corporation 
and company operations, either as to services rendered, 
cost to those using the particular utility, or profits secured. 
That phase of the problem has been pretty well threshed 
out by the Select Parliamentary Committee, and by daily 
and special trade newspapers. Nor will the reference I 
have made to the hesitancy on the part of America in 
municipalising its public utilities warrant the rejoinder 
that our municipal governments are untrustworthy and 
corrupt. That is another theme, and one that has been 
worn threadbare by discussion. ‘Those who fail to see 
clearly where the English municipalist is coming out will 
not be satisfied with the rose-tinted exploits of a few well- 
managed undertakings, taken over as ‘‘going concerns,” 
modernised and built up without fear of competition or 
governmental interference. It is childish to compare 
these enterprises, as is frequently done, with the last days 
of company operation, when private endeavour had been 
given its passports and notice to quit. The questions 
which, it seems to me, must be answered are more far- 
reaching than these, and the principles involved much 
broader than the profit-and-loss account of a municipal 
ledger. 

irst of all—and I put it before all fiscal con- 
siderations — what will _o the effect of municipal 
trading on the excellent work which your English 
municipalities have taken up and conducted with such a 
large measure of success during the last twenty-five years? 
More than twenty years ago I was commissioned by one 
of our Government departments to visit England, and 
study your methods of administrating municipal affairs. 
The budgets of many of ce cities were at that time 
carefully gone over, and I had no words except of praise 
for the conduct of affairs. Everything was being done 
to brighten and improve the life of the people: better 
sanitary arrangements, more parks and open spaces, 
additional supply of pure water, increased school accom- 
modation, establishment of free libraries, encouragement 
of music in the parks, and other movements for the up- 
lifting of the ple and the maintenance of a high 
degree of municipal spirit. It was a programme that 
everyone could heartily endorse, so long as it was continued 
upon lines of equality, and all were fairly taxed for the 
benefit of the entire community. No one thought of 
making money out of these enterprises : no communities 
had then built around the sacred person of a town clerk 
a competitive force which was soon not only to antagonise 
existing railway companies—oftentimes the largest rate- 
payers of a district—but was to compel its own citizens 
to assume responsibility for loans to promote industrial 
undertakings. which -would compete with, and perhaps 
ultimately destroy, their own- business. In short, the 
ennobling civic work in which all could join has, since 
the period I am speaking of, been changed, and. munici- 
palities have in many instances descended to a form of 
competition which is not only unjust to the ratepayer, 
but which, when it assumes the shape of organised town 
clerks attempting to influence parliamentary legislation, 
— be considered an illegal proceeding in the United 
States. 

The bitterness expended by these Parliamentary con- 
tests to prevent individual enterprise, and continue 
municipal monopolies in tramways, in gas works and 
electric lighting, and the disposition on the part of 
municipalities to secure these rights and hold them, dog- 
in-the-manger-like, against private companies anxious to 
invest and serve the public, have, in my opinion, done 
much to side-track public-spirited municipal work in 
England. It may lower the tone of your administration 


of local affairs from the high standard it should occupy | Pp 


by introducing too much of the commercial spirit. e 
government of cities and towns, to be completely suc- 
cessful, must be in the hands of its most public-spirited 
and successful men of affairs. Of late years many of this 
class are losing confidence, and some may be found 
actively engaged promoting public sentiment in opposi- 
tion to whet they ave a right to regard as the dangerous 
tendencies of municipalities, in promoting complica 
business ventures with the public funds. Is it possible, 
I ask in all sincerity, that with the murmurings and 
mutterings of this sort of opposition audible in so many 
quarters, the good work for which you have been so 
justly famous can be held up to the standard? Your local 
politicians are becoming large employers of labour—at 
minimum hours and maximum wages—to popularise 
themselves with the non-taxpaying voter. They openly 

t in their reports of the increase they have ordered in 
wages, the reduction of hours of labour, and the decrease 
in fares and in the price of commodities. This reckless 
scattering of public funds is in strange contrast with the 
experience and economies deemed necessary for the suc- 
cessful promotion and development of private enterprise. 
When called to account, they seek to sooth the troubled 
ratepayer by dividing the rapidly-increasing municipal 
debt into ‘‘ productive” and ‘‘ unproductive.” The in- 
creased tax rate, they promise, is soon to be reduced by 
the “‘ profits of the new enterprises.” It is a game that 
cannot be played to the end to the satisfaction of both sides. 
The profits toooften are chimerical, and disappear in higher 
cost of installation and of operation, which more than 
Offsets the somewhat cheaper cost of capital when the 
public credit is pledged for its repayment. Then there 
are the heavy expenses resulting from changes in methods, 
involving the sacrifice of entire plants, that modern in- 
dustry must continually face, and which sometimes results 
in heavy sacrifice of capital. There remains but one place 
for the losses—and business ventures are liable to 


losses—namely, the rates. 

As to how much local debt and taxation you can stand 
up under here in England, Iam not prepared to deter- 
mine. Yo are better qualified to gauge your capacity in 





this direction than one whose experiences have been 
drawn from a country where municipal debt must be dis- 
tinctly limited as to amounts, and the time of repayment 
is well within the generation contracting the obligations. 
The present local indebtedness of the United Kingdom is 
well over 300,000,000/. ; an amount equivalent to double 
the same class of indebtedness in the United States. 
Between 1879 and 1898 this indebtedness has grown 
150,000,0002. The piling up of local indebtedness, we 
should remember, tends to escape the purview and control 
of Parliament, in a way in which the National Debt does 
not, and the danger is thereby increased. This may not 
cause any alarm; and I even notice an endeavour on the 
oa of representatives of some municipalities to induce 

arliament to extend the period of repayment of certain 
of loans to 100 years. Here is unloading obligations on 
posterity with a vengeance. There is another aspect of 
municipal trading which is more than suspected, and 
which likewise involves oe up of cileuiean for 
future generations. Gradually, but certainly, additional 
classes of workpeople and their superintendents are com- 
ing in for pensions or superannuation—such as school 
teachers, policemen, poor-law officers, gas workers, tram- 
way men, and so forth. [am pointe that no sufficient 
provision is being made to provide the capitalised value 
of these accruing pensions, and that some day your rate- 
payers will wake up and find obligations representin; 
25—perhaps 50—millions sterling, the services for whic 
were given to a previous generation. Obviously the con- 
tinued growth of municipal employés increases this 
danger. 

Actually there was a small increase in local indebted- 
ness in the United States between 1880 and 1890 ; rela- 
tively to ability to pay, we might say there was no in- 
crease, because in the same = the value of taxable 
property doubled. In the United Kingdom the total 
increase in the rateable value of the country in twenty- 
five years has been less than 30 per cent., while its local 
indebtedness has trebled. ‘The American returns for the 
last ten years have not yet been published ; but I think 
it may safely be assumed that the reverse of this proposi- 
tion 1s true—namely, that our local indebtedness has in- 
creased in thirty years 30 per cent., and the value of 
taxable property has trebled. 

These figures are not introduced for the pur of 
indicating that we are wise and you are unwise, Ahut for 
the purpose of showing the effect of placing a limitation 
on this class of debt. Nor is it unlikely that the muni- 
cipalist may be able to prove, to the satisfaction of some, 
that, always keeping separate the ‘‘ productive” and 
‘* unproductive,” a steady increase of local debt has been, 
upon the whole, a good thing. Sir Henry Hartle 

owler’s admirable statistical cnasifestion oO indebted. 
ness shows that the so-called ‘‘ productive” debt is only 
about half of 1 per cent. beyond the danger line. If, in 
consequence of the anxiety in financial circles at the 
steady increase of local debt, the rate of interest should 
rise } per cent. on all local securities, what would become 
of the ‘‘ productive” debt? Assuming that the trading 
debt represents one-third of the total local debt, a rise of 
4 Pee cent. would extinguish the ‘‘ productive ” properties 
of these loans, and, in a sense, throw them on the rates. 
Those who have watched railway dividends in England 
and America for a series of years will realise the uncer- 
tainty of such investments, and with such a narrow margin 
the uncertainty would seem to be accentuated. For 
example, are these heavily indebted municipalities pre- 
pared to face the steady increase in the working expenses, 
which, in the case of railways in England, in thirty years 
has mounted from 48 to 63 per cent. of the gross receipts : 
an increase largely due to additional demands on the 
art of labour—which can practically dictate to politic- 
ally-elected boards—the ter requirements of the public 
for less money, and to the increase of taxation, especially 
local taxation? I believe the facts here warrant a dis- 
passionate examination on the part of the public. 

The safer method for the ratepayers is, undoubtedly, 
that adopted recently by both Boston and New York, 
and to some extent in London, in the leasing of the 


ted | North London tramways—in which cases the munici- 


palities insure themselves a net revenue for certain under- 
takings, by leasing to responsible private companies the 
subways for a series of years at a rate of interest from 1 
to 14 per cent. higher than the city pays for the actual 
money expended on the undertaking; reserving as addi- 
tional security a bond, and the entire equipment, to in- 
sure the public treasury against possible losses. Such 
arrangements do not prevent adequate safeguards as to 
fares, speed, frequency of train service, provision for 
safety and comfort of travel, and I recommend them to 
the consideration of English municipalities. The form of 
agreement is simple, and merely involves a contract in 
writing, to the effect that the company agrees to pay for 
the exclusive use of the tunnel and subway, for the period 
of 25 years, an annual rental equal to 44 per cent. of 
the net cost of the tunnel or subway. Then follows a de- 
finition of the ‘net cost,” which is deemed to include all 
expenditure incurred in acquisition and construction, in- 
cluding damages, expenses, and ies of the commis- 
sioners, and interest at 3} per cent. per annum on the 
debt incurred in construction, prior to the beginning of 
the use. As Boston can borrow money at from 3} to 34 

r cent., one may cypher out to a certainty the revenue, 
and the risks are ni. 

It would be presumptuous for me to suggest any remedy 
for municipal trading; but as an alternative plan, the 
leasing system, when the contracts are wisely drawn, 
secures the revenue for the city treasury, and good, cheap 
service for the public.. On the other d, it shifts the 
financial risk from the ratepayers’ shoulders. This, with 
some form of debt limitation, will — modify 
existing conditions, especially if backed by a strong public 
opinion in opposition to further use of the public funds 





in this manner. The ‘‘no profit” idea would take muni- 
cipal trading out of the arena of debateable questions in 
the United States, use desire for the enormous profits 
we have been told British municipalities are reaping 
out of business enterprises 1s the only argument in 
favour of municipal trading that arrests attention with 
us. It —_ hava the same effect in England, but as 
your cities have actually embarked in business, it would 
require some time to change the system and achieve 
results. In spite of the activity of municipalities in Eng- 
land, private ae has not been entirely beaten in 
the race ; while I observe in certain quarters it holds its 
own admirably in competition with tax-exploited . in- 
dustry. Even the capital invested in private company 
electrical undertakings is a i _and this in spite of 
almost insurmountable obstacles. It is a case for gradual 
readjustment, not violent change. . With the facts fully 
understood, the people will by degrees curtail these un- 
wise and. dangerous economic experiments, and_ bring 
your cities back to the sphere of work which is strictly 
their own. 

The broadest objections to municipal trading, as carried 
on in England, would seem to be six in number. The 
injurious effect en the work- which is strictly within 
the municipal sphere of operation. The fact that in 
giving the required attention to trading operations, the 
“‘ unproductive” work is almost certain to be neglected. 
The tendency to discou improvement or development. 
The engendering of ill-feeling, which is sure to arise when 
the taxpayer finds himself obliged to help defray the cost of 
competing with himself, and which ends in quenching 
civic pride. The difficulty in adjusting the burden of a 
trading undertaking on the right shoulders, and such 
an equitable lation of the charge as will not put 
a burden on those who derive no benefit. The im- 
— of drawing a line as to which industries shall 

taken up by municipalities, and which shall be left to 
individual enterprise. 

Who among us is prepared to formulate hard-and-fast 
rules as to the limits of municipal action? The question 
was once asked, I think by Lord Avebury, whether it is 
intended to buy up every business which pays 3 per cent., 
and if not, why not? Bread is more of a necessity, and 
more universally used, than either gas or tramways, and 
bakers make more than 3 per cent. The real municipalists 
will answer this question logically, and say, by all means 
municipalise the bakeries. The town clerk municipalist 
will hesitate, and go off on a long discussion of what he 
calls ‘‘natural monopolies,” and will probably contend 
that bread does not come under this category. If the 
cities took up its manufacture, all competition, how- 
ever, would soon be abolished in the -interests of 
monopolistic municipal bakeries. Thus the conditions 
would remain identical, whether naturally or artificially 
sustained. These gentlemen would. probably contend 
that telephoning is a natural monopoly, yet I have seen 
remarkable results of free competition in parts of the 
United States: results quite — to the municipal and 
governmental achievements of European countries. 

In summing up some of the objections to municipal 
trading, the London Zimes says: ‘‘The time has come 
for the mass of the people to make up their minds about 
a movement which must have consequences reaching far 
beyond the expectations of those who now encourage or 
acquiesce init. Nor is it an answer to say, ‘We will sto 
when mischief is being done.’ Once create jarge municipa 
staffs; once bring together large bodies of men accustomed 
to light work, regular employment, and wages ; put 
down plant, erect buildings, and purchase land; create 
vested interests with subtle ramifications ; and it will not 
be possible without using heroic means to rectify a series 
of mistakes. 
city of our public bodies to deal effectively and wisely 
with all the functions thrust upon them. And, gravest 
uncertainty of all, there is the question whether the purity, 
such as it is, of municipal government will be maintain 
if it exercises a multitude of duties, touches finance at 
many points, and makes politics and business almost 
synonymous.” 

The relations of municipalists to labour must always be 
a source of concern, because, especially in the case of the 
Metropolis, it is undesirable on several grounds that the 
governing body of larger cities should be a gigantic em- 
ployer of labour. It might in such event become a grave 

uestion whether the council would control the statf, or 
the staff would control the council ; whether, in fact, the 
dog would wag the tail or the tail wag the dog. The con- 
cessions of to day may become the basis for still greater 
and more exorbitant demands on the part of labour to- 
morrow ; and between the inc cost due to these and 
similar causes, and the lessened receipts resulting from 
the demands for lower fares and reduced price of commo- 
dities, there will always be a tendency to place the muni- 
palities at a disadvantage. There are, of course, man 
other.obstacles, such as the conflict arising through dif- 
ferent areas in distribution of light, power, and heat, as 
well as :vcomotion. In some cases, notably Glasgow and 
Manchester, these difficulties have been partially over- 
come, but in London I find this conflict of area and of 
jurisdiction in relation to streets and highways has been 
a serious obstacle in building up a harmonious system of 
locomotion. Private companies in the United States find 
no difficulty in linking up towns, villages, and townships, 
and all other minor civil divisions, into one es over 
which through booking and a uniform fare usually extends. 
have purposely avoided any allusion to the numerous 
state failures in conducting such enterprises as railways, 
telegraphs, and other industries, that as a rule flourish 
better under the skilful guidance of men reared to the 
business, and whose expert knowledge is often taxed to 
the utmost to meet the growing and changing public 
demands. France, Italy, and nearly all European coun- 
tries, except possibly Germany, .have failed to make the 


Then, too, there is the question of thecapa- . 
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most cf their railway systems. In Germany the work is | 14 millimetres. The forging was continued only until it 
well done, but railways are not the potent force they are | was bright red-hot.. From that point it was cooled in the 
in Great Britain or the United States. Those favouring | air. The bars taken from the forged test-piece gave the 


State ownership find no encouragement in Australia or 
New Zealand ; while the losses on your-telegraph system, 
since it has been managed by the British Government, 


| 





bending numbers recorded in the preceding column. 
In order to check this test another was made with a 
specimen from the material 8 660, which was similarly 


does not encourage us to go and do likewise. These | heated ona smith’s hearth, but was allowed to cool un- 


matters are, strictly s 
me, but they have a 


how far it is wise for States to depart from the safe | 


— that ‘‘ the State is governed best that is governed 
east,” 

been left to individual endeavour. To dampen individual 
effort may prove a’ dangerous experiment, and its effects 
may be more far-reaching than seems at present. In 
conclusion, permit me to say that I am a firm believer in 
the municipal spirit of the age, and an ardent supporter 
of all itshigher aims. These few words of warning are 
therefore offered because I believe municipal- trading 
propensities, if not limited, -wil] neutralise.and destroy 
much of the good already accomplished by conscientious 
municipal workers, in’ their ‘proper sphere, both in 
England and in the United States. 








THE OVERHEATING OF MILD STEEL.* 
By E. Heyn, Professor of Metallurgy at the Laboratory 

of the Royal Technical Testing Institution at Charlot- 

tenburg. 
(Concluded from page 369.) 

ANOTHER question then presents itself —namely, to what 
extent the degree of brittleness is influenced, if, after 
overheating, the specimen, instead of being left undis- 


and undertake enterprises which have’ usually | 


turbed to cool, were forged or rolled. On this point ex- | 


king, outside the subject allotted | disturbed in the air. Two bars taken from this gave the 
ring on the general question of | following results : 


No. of Bar. Bending Number. 
— 0 tol 
87 
Average ... i a2) fic 


will result-each. time if the material is in the most extreme 
state of overheating.. The transition stages, however, from. 
this to a less degree of overheating are not easily traceable 
in the fracture of the test specimens. Coarse fracture in: 
mild steel can therefore be regarded as possible evi- 
dence of overheating, but is not to be considered as a de- 
cisive proof. 

Even with fractures produced by similar means, as b 
the bending test for determining the bending number, the 
degree of brittleness is not proportional to the size of the 
grain ; at least not in the various mild steels which the 





author has up to now investigated. 

| The fractured grain which is visible on newly-fractured 

| surfaces must not by any means—as, unfortunately, often 
of the 


| occurs—be confounded with the ‘‘size of grain ’ 


| From these experiments a result of considerable im-| steel. If low carbon mild steel is polished and after- 
' portance for the testing of material is deduced—viz., that | wards etched, it will be observed on examination under 
mild steel which bears the characteristics of overheating | the microscope that, apart from very minute inclusions of 

















| 

g | 

a 

5 

| 

3 ae 
+ = SIS 
a | SS 
500~ ~~~ ea ee ee. RN 

! ) - 






































: ih 
3500 E Sul 
a 
scl ee | Maateriat: Boiier plate 
i. \ The whole of the test specimens were heated uv 
s fg hour to W000 and thar coded at varying rates 
sookt 
7 
2000. in. 














| ak 
£500 
<a —— —_O 
. Core Lone. _tanem=1 
PY oa | Lotion beoweerv aes 5 = 
ra ariegrains and the rate of cooling 









































(iL) 


perience has already taught something. With each 
welding operation a considerable degree of brittleness 
would be coved, were it not that, in consequence of 
the hammering, the effect of the previous overheating was 
neutralised. An experiment on these lines confirmed the 
fact that mild steel which has been annealed sufficiently 
long at a high temperature, so that after undisturbed 
cooling it would certainly have manifested signs of over- 
heating—that is, a high degree of brittleness and a low 
bending number, does not exhibit these characteristics, 
if it has been forged down to a bright red heat during 
cooling from the temperature of overheating. 


No. of Bar. Bending Number. 
90 3 


91 3 

92 34 

93 2h 
Average .. 3 


One piece of the square bar of the material S 660 was 
heated for 14 minutes on a smith’s hearth at a white heat. 
On taking it out of the fire it was at once drawn down, 
by forging, from the section 25 by 25 millimetres to 9 by 








* Paper read before the Iron and Steel Institute, 
Diisseldorf meeting. 


Time of cogling frayv 1100 to 680°C in ours 
2 3 ? 5 é 


7 8 $ w” 


has not been overheated before rolling or forging, but 
subsequent to these operations. It is not, however, 


the present intention to discuss the question, whether | 


the prolonged heating of mild steel before forging or 
= may not be productive of evil results of another 
ind. 
The practical man is accustomed to judge of the degree 
of brittleness from the grain of the steel when frac- 
tured. This is reasonable, if in all cases the same method 


is employed to produce fracture, and provided that the | 


material before being fractured has not undergone very 
drastic change of shape. This is exemplified in the mild 
steel bars of the test series m and n, for example, which 
exhibit the lowest d of brittleness, and give the ex- 
ceptionally high bending number 4. The fracture is ex- 
tremely cross-grained, if care is taken that considerable 
— of form does not occur previous to fracture, by 
deeply notching a thin test bar on both sides, and break- 
ing it with a good blow. On the other hand, mild steel 
that has been much overheated, and exhibits the 
highest degree of brittleness with a bending number 


of 0 to 4, may show a dull fracture if the thin bars of 4 by | 


6 millimetres in cross-section are not sree | notched, 
but are broken gradually by bendin kwards and for- 
wards. If one takes as a standard method the impact 


| bending test on notched bars of the same dimensions 


given in the earlier portion of this paper, a coarse grain , 
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No. 2.—Etching figures in the ferrite grains of a cast 
basic steel — with 0°25 per cent. of carbon. The three 
grains marke 


L., IL, and III. are in juxtaposition. 


a structural component containing carbon ——, the 
material is similar in structure to marble built up entirely 
of small crystal grains of iron (ferrite). The size of 
these crystal grains of ferrite, commonly called the size 
of the ferrite grains, doubtless has a certain relation to 
the type of grain in fractures, but it by no means forms a 
standard by which the latter can be judged. By the’ 
employment of a different method of fracturing, an en- 
tirely different fracture grain can be produced in one 
and the same material, though the size of grain of the 
ferrite is the same. Quite apart from this, however,’ 
the fractured grain in the case of similar methods of pro- 
ducing fracture is not only dependent on the size of the 
ferrite grains, but, as the author will show in a work 
shortly to be published, it isdependent in a much greater 
degree on the manner in which crystallisation first takes 
place in the mild steel during solidification. Though’ 
this latter is: modified by the changes which proceed 
within the material during cooling between 900 deg. and 
700 deg. (formation of ferrite and pearlite), yet, the 
influence of it is strongly noticeable, unless the solidified 
steel subsequently undergoes great alterations in ts 
| transverse section either by rolling or forging at red heat. 
These factors often entirely neutralise the influence of 
the size of the ferrite grain. The conditions can best > 

grasped on observing the phenomena which manifest 
themselves during the solidification of sulphur. Sulphur, 
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on solidifying, crystallises in long monoclinic columns 
which’are visible to the naked eye. At first the sulphur 
has a waxy-yellow colour, and is transparent. After some 
time individual sulphur-yellow points are formed in the 
set mass, which soon grow into larger patches. The yellow 
tch is com of an agglomeration of minute crystals 
of the rhombic system, and ually and continually 
expands. Ata certain stage, the hand is even sensible to 
the re-warming which is an accompanying feature of 
this process. inally, the whole block of sulphur con- 
sists of nothing else but the mass of tiny rhombic crystals, 
but the original form of the large monoclinic columns is 
left unchanged. The fracture of the sulphur is accord- 
ingly considerably influenced by the arrangement of these 
coarse columns, which were originally single crystals, but 
now consist of a mass of small crystals. In the low- 
carbon mild steel an exactly similar process takes place 
after solidification. The coarse homogeneous crystals 
originally formed during solidifying are changed below 
900 deg. to a conglomerate mass of small ferrite crystals, 
which, however, leave the outline of the original crystals 
unchanged, and in no way destroy it. The non-observance 
of these peculiarities has often led to erroneous views. For 
instance, it is supposed that an estimate of the mechanical 
roperties of the material can formed direct, accord- 
ing to whether the dimensions of the ferrite grains are 
larger or smaller.» Artificial theories have also been con- 
structed regarding the connection between the more or 
less hook-like dovetailing into each other of the ferrite and 
pearlite grains, and the property of tenacity of the re- 
spective steel. These all are at fault, for the reason that 
they take no account of the far more important influence 
of the first crystallisation just now described. Further 
confusion in the opinions regarding the influence of the 
size of ferrite grains on the mechanical properties of the 
iron seems to have had its origin in the inadequate de- 
finition of the idea of ferrite grain. On etching a 
polished section of a specimen of mild steel with a suit- 
able etching medium (nitric acid according to Stead, dilute 
copper ammonia chloride according to Heyn) the bound- 
aries of the different grains usually become well-defined. 
With a strong magnification—say with a linear magni- 
fication of 1600—very minute geometrical figures may 
detected (see also Stead on ‘‘ Crystalline Structure of Iron 
and Steel”), which the author terms “‘ etching figures,” 
according to the precedent of mineralogists, especially 
Baumhauer.* Since the neighbouring crystal grains of 
the ferrite in general lie in every conceivable position 
with respect tothe surface of the polished specimen, and 
since it is known from the investigations of Baumhauer 
that on crystallographically equivalent surfaces the etch- 
ing figures are alike in regard to form and position, but 
are unlike on erystallographically dissimilar surfaces, 
hence there must exist at the places on the polished sur- 
face, where the etching figures suddenly assume a different 
position and form, a line of demarcation (compare photo- 
micrograph No, 2, page 392, on which portions of three 
grains are illustrated). Within this line lies the ferrite 
grain, and its size is indicated by the size of the enclosed 
area. By this means a ‘scientifically exact definition of 
the idea ‘‘ ferrite grain” is obtained, and also of the con- 
ception “‘ size of the ferrite grain.” Even though in 
many cases the confining walls of the grain may be dis- 
tinguished ina more simple manner, yet on the other 
hand these more simple methods are apt to lead to illu- 
sory results, which would be avoided if the etching figures 
are taken as a criterion in doubtful cases. In general, 
the area of grain surfaces which are in juxtaposition varies, 
but this is only natural, since the grains are cut —— 
at different ints by the section. By taking a suffi- 
ciently large field of vision for purposes of measurement, 
calculating the total area of the ferrite, and dividing this 
7 the number of ferrite grains observed, the average size 
of the ferrite grainsis obtained : a value which hasabout the 
same significance as the term ‘‘ average lifetime of man,” 
and other similarquantitative values employed in systems 
of insurance. The determination of the average size of 
the ferrite grains would enable many points to be cleared 
up, and the discovery of the exact laws which govern the 
connection between heat treatment and the size of the 
ferrite grain would certainly lead to important results, 
which would have especial value in the testing of ma- 
terial. It unfortunately cannot be said that these laws 
relating to iron are as yet fully known, and exceptional 
Sticalties are met with in carrying out their investiga- 
10n. 

After these ng mag. 9 the question can be approached 
as to whether there exists aconnection between size of 
ferrite grain and the degree of overheating. In the ma- 
jority of cases investigated by the author, the mild steel 
when in the most extreme state of overheating, that is, 
with the ‘lowest bending number, Bu, showed ferrite 
grains of considerable dimensions. But there occurred 
unmistakable instances where, in spite of the lowness of 
the bending number, the average size of ferrite grain was 
comparatively small. It was evident at once that the 
conditions of cooling exercise a determining influence on 
the size of the ferrite grain. Further, it has already been 
shown in Table VI. that the bending number is not ap- 
preciably affected by slow or rapid cooling of the mild 
steel from the temperature of overheating, and that even 
quenching could only produce an increase in the bending 
— from 0 to 4 to 14; therefore it is quite clear that 
; € size of ferrite grain is by no means characteristic evi- 

lence of overheating. Added to this is the fact that the 
srPeriments, in which the material S 660 was annealed for 
rps at between 700 deg. and 890 deg., with the result 
: f inducing a state of lowest brittleness, that is, the 
ighest bending number produced in the material, when 





: Pinas Mitteilungen der Kéniglichen Technischen Ver- 
Un sanstalten, Berlin, 1898, E. Heyn. Mikroskopische 
ntersuchungen an tief getitzten Eisenschliffen. _ - 


jin this state, ferrite grains of very considerable dimen- 
| sions. 

There is, therefore, no doubt that the existence of 
coarse ferrite grains is not necessarily an indication of 
brittleness in mild steel ; neither, on the other hand, can 
ferrite grains of small dimensions be regarded as charac- 
teristic of a low degree of brittleness, 

It was stated by Mr. Stead, that in the cases where he 
was able to determine the brittleness in the material, the 
ferrite grains were of considerable size, and that grains 
in juxtaposition approximately resembled each other in 
their crystallographical orientation with reference to the 
ay of the polished section. In mild steel, which is 

uilt up of coarse ferrite grains, but exhibits no brittleness, 
on the other hand, the orientation of crystal grains was 
said to be haphazard. The author has studied this question 
more closely with the aid of etching figures, which display 
beyond question the orientation of the crystal grains, and 
also with the aid of the slip-bands* of Ewing and Rosen- 
hain, but has never been able to detect a difference in the 
orientation of the ferrite grains, assaid toexist by Mr. Stead. 
In both cases, whether the mild steel was brittle or not, the 
microscopic characteristics observed were the same, and 
there was no indication that the orientation of the ferrite 
grains in juxtaposition in brittle material was at all 
similar. But the author has certainly noted a similar ap- 
ranice of almost regular occurrence in the case of over- 
eated copper, resembling that mentioned by Mr. Stead 
as occurring in overheated mild steel. It cannot be ex- 
pected that in iron the similar orientation of the ferrite 
grains, even if it might have been existent at the tempe- 
rature of overheating, would not have been disturbed 
during cooling, especially as the conditions of cooling, as 
will be shown further on, exercise a determining influence 
on the size of the ferrite grains, and as the change of 
orientation most probably goes hand in hand with the 
variation of their size. 

For the present, therefore, the result’ of the author’s 
experiments shows that there exists no assured micro- 
scopic characteristic by which the overheating of mild 
steel might be detected. Ferrite grains of coarse di- 
mensions may in the most favourable case afford an in- 
dication that overheating may perhaps have occurred, and 
thus point to the advisability of making further tests, for 
instance, for the purpose of determining the bending 
number. 

The occurrence of overheating and the consequent in- 
crease in the degree of brittleness are net met with in 
mild steel alone. In thecase of copper the conditions are 
simpler than in that of low-carbon mild steel. It may, 
therefore, perhaps, be permitted to refer to the laws 
of the overheating of copper, because from these certain 
retrospective conclusions may be drawn regarding the 
complex conditions of mild steel. 

The experiments with copper were made with hard- 
drawn wire of 5 millimetres diameter. In order to deter- 
mine the effect of overheating upon the mechanical pro- 
perties of the copper, and om it numerically, the im- 

act bending test with notched bars was not adopted. 

his is unsuitable, and likely to give incorrect comparative 
values ; for the reason that with copper in its least brittle 
state the effect of notching only extends to the first bend- 
ing operation. After this the notch disappeared, on 
account of the extreme capacity of the material to change 
itsshape. The second bending took place, therefore, with- 
out the notch. The procedure determined on was, there- 
fore, the following : Fisest of wire 50 millimetres in length 
were = in a vice ina oqo oa in iy gt 
were held in copper grips e, bent sharply over the edges 
of the vice. With a ew with a hand-hammer on the 
side s of the wire, it was bent to an angle of 90 deg. 
into the position shown by the dotted lines. The bent 
wire was straightened again in the vice with the copper 
grips and again fixed in the original position shown in 
Fig. 11. A blow was then dealt on the opposite side 7, 
and so on alternately, each side being struck until fracture 
occurred. Every time of bending to 90 deg. and every 
time of re-straightening was coun as one bending 
operation, and the sum of these until fracture took place 
is denoted by the sign Be, and is hereafter called the 
bending capacity. 

Before making the bending test, the wires were an- 
nealed at different temperatures and for varying lengths 
of time, and after annealing all the test-pieces were 
quenched in water. The relation between the annealing 
ger annealing temperature, and bending capacity, 

e, is represented clearly in di m, Fig. 12, in the 
same manner as the results for mild steel are shown in 
Fig. 5, page 357 ante. From the diagram, and from the 
further experiments, which need not be given here in 
detail, the following laws for copper were determined : 

a. As the result of annealing at above 500 deg. Cent., 
the bending capacity of the wire is reduced, the reduc- 
tion being greater in proportion as the temperature is 
higher. A comparatively short annealing period suffices 
to produce the effect. The difference between the highest 
and lowest bending capacity corresponds to the values 
Be = G2and B, = 4. Annealing at 500 deg. for a short 
period only does not suffice to eliminate the effect of 
cold-drawing, which explains the initial rise of the curve 
for 500 deg. in Fig. 12. After annealing for twenty-six 
miriutes, the maximum value of Be = 62 is reached, and this 
undergoes no change even after four hours’ annealing at 





* A circumstance might be mentioned here which re- 

uires a fuller investigation. It seems to the author 
that in mild steel of a low brittleness, but with ferrite 
grains of large size, the slip-bands occu only in the 
case of violent distortion, and then were crooked; while 
in the overhéated material they appeared after a much 
less distortion, and were rectilinear. Since this side of the 
question was not tested systematically, this distinction 





can only be aceepted as a supposition. 





this temperature. Even at the end of thirty hours at 
500 deg. no appreciable diminution in the bending capacity 
could be observed. If itis desired to obtain the maximum 
bending capacity in a hard-drawn wire by annealing, the 
operation must be carried out at 500 deg., the length of 
time being immaterial; or it must be done by a very 
rapid and short heating to higher temperatures of about 
1000 deg. Cent.. Above 1000 deg., however, a heat of 
seven minutes’ duration will essentially diminish the bend- 
ing capacity. 

p to this point the behaviour of the copper with re- 
gard to overheating presents features exactly analogous to 
those of low-carbon mild steel, but important differences 
in the behaviour of both metals are indicated by the fol- 
— laws which apply to copper : 

b. The rapid reheating of overheated copper up to 
about 1000 deg. does not remove the brittleness due to 
overheating. - 

c.. By overheating, the size of the crystal grains form- 
ing the structure of the copper was considerably increased. 
After extreme overheating the crystal ins became so 
coarse as to be capable of detection by the naked eye on 
the surface of the wire when cleaned. 

Table VII. shows the change of the size of grain and 
its relationship to the bending capacity. 
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* With the increasing size of grain the determination of the 
average value becomes always more inexact, on account of the 
less number of grains in the field of vision which it is possible to 
obtain under the microscope, and for this reason no exact values 
are given. In the wire annealed for 26 minutes at 1050 deg. 
there was tained, for inst , & single grain of 0.6 square 
millimetres, while the average value obtained was about 
111.160 #2, 


Thus it will be seen from Table VII. that from the 
average size of grain the kind of annealing to which the 
material was subjected may with some certainty be con- 
jectured. The bending capacity does not bear a ——_ 
ratio to the average size 0 n, but in general it de- 
creases with the growth of the grain. 

It was further observable that the increase of average 
size of grain was accompanied by numeroustwin growths, 
and that the twin lamelle lay perpendicular to the surface 
of the wire in a remarkable number of instances. In the 
cases where coarse copper grains were formed, the im- 
pression often gained, on examining these under the 
microscope, was that the coarse crys' n formed 
from smaller crystals by a gradual Lacicve g movement of 
the latter into a similar crystallographical orientation. It 
was often difficult to determine the limits of the grains by 
means of etching figures, because they often differed only 
very minutely as regards position and form in the case of 
grains in juxtaposition. This fact is somewhat in accord- 
ance with the statement of Mr. Stead regarding ferrite 
grains in brittle mild steel. 

The laws relating to the overheating of copper con- 
tained in paragraphs a toe are surprising in their sim- 
plicity, as compared to those for mild steel given pre- 
viously. The notable differences in this respect between 
the two metals would beyond doubt form a fitting subject 
for further investigation, since they are of a far-reaching 
nature. But the cause of them may be sought for with some 
degree of certainty in the following facts. Copper, after 
solidifying, cools down without exhibiting. any note- 
worthy phenomena. Low-carbon mild steel, on the other 
hand, shows below the point of solidification two other 
transition points, one of which is about 900 deg. Cent. 
and the other about 775 deg. Cent. At the first transition 
stage a crystallisation occurs, but with copper no such 
point of crystallisation exists. If then, during the cooling 
of low-carbon mild steel, crystallisation takes place at 
900deg., the size of the crystals produced (the ferrite grain) 
must be influenced by the rate at which crystallising pro- 
ceeds. For example, if a solution of alum is left alone 
a long time to crystallise, beautiful large stals will 

w; but if the process is allowed to sasdeel rapidly, a 

rge number of small crystals will be obtained. It is, 
therefore, only reasonable to expect that the rapidity with 
which iron passes through the transition zone at 900 deg. 
must influence the size of the ferrite grains which after- 
wards are observable under the microscope. . The more 
rapid the cooling the smaller are the crystals, and the 
more slowly cooling takes place the larger these will 
result, This was — confirmed by experiment, 
and the result is arranged diagrammatically in Fig. 13, 
The testing material was taken from the boiler plate 

reviously mentioned. The whole of the test-pieces were 

eated to 1100 deg, in half an hour, and then cooled at 
varying rates, some even being quenched. The time in 
hours which was requisite for cooling from 1100 deg. to 
680 deg. is measured on the abscisse. The average size 
of the ferrite grains in the area »*, which was measured 
with the planimeter, corresponds to the ordinates. The 
test-pieces were taken =, from the surface zone 
and core zone, and for both the same law was deter- 
mined; that the size of grain increases with the period of 
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cooling. The absolute values are, however, different for 
the zones, being found to depend in a great degree on the 
initial state from which the metal is annealed. Thus 
the two points ar and ax, in Fig. 13, denote the size of 
grain in the surface and core zones respectively, which 
was obtained when the material, before heating up, had 
already undergone one annealing. Both points lie out- 
side of the line traced for the test-pieces heated for the 
first time. 

The law represented by Fig. 13 was found to be con- 
firmed in the case of all kinds of mild steel. Even though 
it may not be possible to foretell what will be the absolute 
value of the size of the ferrite grains produced by a definite 
cooling period, yet it may be learnt from a study of Fig. 13 
in what direction the influence of cooling makes itself felt. 
The manner in which the most minute variations in the 
chemical composition can influence the absolute value of 
the size of the grains obtained by definite coolin riods 
is proved, for example, by the fact that a Swedish mild 
steel, which Mr. Brinell very kindly presented to the 
Testing Institution at Charlottenburg, showed after heat- 
ing for half an hour to 1100 deg.., and after cooling from 
that point to 680 deg. in seven hours an average size of 
grain of 47,187 u?. This exceeded by ten times the value 
of the grains obtained by the same treatment in the ma- 
terial of the boiler plate. For comparison, the analysis 
of the Swedish iron is given below: 


Per Cent 
Carbon 5 a = Se ee 0.08 
Silicon ee 3% bs we = 0.005 
Manganese ... 33 Be nt ssi 0.08 
Phosphorus ... Js - ‘es vos Oe. 
Sulphur - 0.014 


Compare the analysis of the boiler plate given on 
page 359 ante. 

t is worthy of mention that the ferrite grains in the 
boiler plate in the case of every cooling period were 
equiaxial, while those in the Swedish specimen of mild 
steel appeared after seven hours’ annealing to be dis- 
tinctly elongated. 

Since there exists no transition point in the copper cor- 
responding to that of iron, at 900 deg., the size of grain 
will not be much affected by the cooling. The cooling of the 
copper in effect somewhat resembles the heating of it. 
It is — of causing a further enlargement of the 
grains if carried out sufficiently slowly. A diminution 
of the grains is not, however, further effected, even by 
quenching. If the crystals in a piece of copper, in con- 
sequence of overheating, have grown to a definite mean 
size k, quenching produces no alteration in this value. 
After cooling, the crystal grains k are of the same size as 
they were at the temperature at which overheating was 
discontinued. With peraanins mild steel it is otherwise. 
Assuming, what, however, is by no means proved, that in 
this case, too, the ferrite crystals have grown to a size of 
definite value k, on account of prolonged overheating, then 
i fter cooling the value & will undergo a change, on account 
of the occurrence of the transition at 900 deg., and will be- 
come of value k,, which is greater or smaller according to 
the length of the cooling period, and becomes very minute 
indeed in consequence o ace Hence it is not 
possible to deduce from the value of 4, which is visible 
under the ee after cooling, any direct conclusion 
as to the value k. The same reason explains the irregu- 
larity in the relationship between the degree of over- 
heating, and the average size of the crystal grains in iron 
in contrast to that of copper. 

At the same time is also explained, at least temporarily, 
the fact that by rapid re-heating to a definite Tom gros 
rature (above 900 deg ) it is possible to eliminate brittle- 
ness in mild steel, though with the copper this is not 
possible. In heating iron to above 900 deg., the iron 
passes the transition zone (where carbon is present even 
sooner), in which a far-reaching change in the structure 
is effected. 

SumMMaryY. 

1. When low-carbon mild steel is annealed at tempera- 
tures above 1000 deg. Cent., there occurs an increase in 
the degree of brittleness if the annealing period is suffi- 
ciently long. This increase is more considerable, and 
manifests itself the sooner the higher the temperature of 
annealing. By judicious adjustment of the annealing 
temperature and annealing period, it is ible to produce 
any desired degree of variation in the brittleness of low- 
carbon mild steel within definite limits. 

2. Prolonged annealing—say uninterrupted for fourteen 
days, at temperatures Binh 700 deg. and 890 deg. 
—produces no increase in the brittleness. In such cases, 
where the brittleness of the material in its initial state 
was not yet at the lowest degree possible, by this treat- 
ment the lowest degree of brittleness will be attained. 

3. Between 1100 deg. and 900 deg. there exists a 
temperature limit, above which, if annealing is carried 
on for a longer period and \t an increasing temperature, 
the d of brittleness increases. Below this limit, how- 
ever, this is not the case. 

4. Overheating does not only occur at most extreme 
white heat, but manifests itself already at considerably 
lower temperatures, which must, however, exceed the 
temperature limit referred to in (3), the degree being 
more marked the longer the annealing period. 

5. By suitable annealing, the brittleness of overheated 
low-carbon mild steel can be eliminated. If annealing is 
carried out at above 900 deg. Cent., a short period of 
about halfan hour is sufficient. Longer annealing must 
be the more carefully avoided, the more the temperature 
limit referred to in (3) is exceeded, otherwise the signs 
of overheating reappear. Below 800 deg. an annealing 
of even five hours is not sufficient to eliminate the 
brittleness in over-heated low-carbon mild steel, but by 
annealing of several days’ duration, at temperatures be- 
tween 700 deg. and 850 deg., this object can be attained. 


6. If low-carbon mild steel, which has been annealed 





for a longer period at a high enough temperature, so 
that after undisturbed cooling it would show extreme 
brittleness, is rolled or fo during ge. to bright 
red-heat, it will exhibit no brittleness when cold. | 

7. The fracture of overheated low-carbon mild steel 
generally shows a coarse grain, although this is not 
necessarily always the case. 

8. The single crystal grains of which the structure of 
the iron is built up, which can be detected under the 
microscope by suitable etching, are often of considerable 
dimensions when in the state of overheating. Neverthe- 
less, this is not to be considered as proof positive that 
overheating has taken place, since the method of cooling 
also exercises a great influence on the size of the ferrite 
grains. Rapid cooling from the temperature causing 
overheating produces fine ferrite grains without reduc- 
ing the brittleness appreciably. Moreover, it is pos- 
sible, by heating low-carbon mild steel for days together 
at between 700 deg. and 890 deg. Cent., to bring the ma- 
terial into such a condition that it will show exceedingly 
coarse ferrite grains, and yet not exhibit brittleness. 








THE SCIENCE OF THE WORKSHOP.* 


By Wi.t1am Taytor, Stoughton Street Works, 
Leicester. 

Awonc the writings of engineers themselves, there is 
probably nothing which defines more perfectly the founda- 
tion of their craft than that which Emerson wrote in his 
Essay on Civilization, where he says :— 

‘* All our strength and success in the work of our hands 
depend on our borrowing the aid of the elements. You 
have seen a carpenter on a ladder with a broad-axe, chop- 
ping upwards chips from a beam. How awkward! At 
what disadvantage he works! But see him on the ground, 
dressing his timber under him. Now, not his feeble 
muscles but the force of gravity, brings down the axe ; 
that is to say, the planet itself splits his stick... . And 
that is the wisdom of a man in every instance of his 
labour, to hitch his wagon to a star, and see his chore done 
by the gods themselves.” 

Except that it applies equally to every other depart- 
ment of human work, this saying of Emerson’s, “hitch 
your wagon to a star,” might appropriately be written as 
the motto of this section of the British Association 
which exists for the advancement of the science of 
engineering. For the true science of engineering consists 
in the ordered study of these stars and their courses, the 
materials and forces of nature with which we have to 
deal, and which in all successful work we do but use in 
their own ways to be the servants of our will. 


This conception of the function of science in engineer- | },, 


ing is now accepted with more or less distinctness, not 
only among men of science, but by men who distinguish 
themselves as practical engineers. But up to the present 
time the idea has been limited mainly to engineering 
design, the business of the drawing-office ; while the older 

rt of engineering, the business of the workshop, which 
Reusichod as a craft long before even the name of science 
was known, is not sufficiently regarded, either by men of 
science or by practical engineers, as being capable of 
scientific treatment. 

Not long ago I was engaged in a correspondence on 
this subject, when the Director of a Technical School 
wrote to say, ‘‘ If you will favour us with a call, I think I 
can show that we are doing in a thorough manner what 
you say is everywhere neglected.” I called; and found 
that during each term the equivalent of three weeks was 
devoted by the students to exercises with the chipping 
chisel, file, scriber, centre punch, drill, lathe, and planer. 
Another principal wrote, ‘‘You are much mistaken. 
Besides general physics and mechanics, which we treat in 
a thoroughly practical way, we have a well-equipped 
workshop, including an automatic screw machine ; and 
have engaged an expert from America to show our 
re to cam it for any job within its capacity.” 

I have quoted these cases because I believe they repre- 
sent fairly, not perhaps the best, but the average position 
of technical schools pegendinng she subject of this paper. 

Not in engineering alone, but in other crafts, through 
the lack of suitable knowledge, our technical schools are 
reduced to the necessity of teaching workshop practice, 
merely by following the methods and copying the appli- 
ances of trade itself. In this way they ever lag behind 
the best business establishments; and thus it is that 
skilled artizans find in our evening schools compara- 
tively little to help them in their own daily work. 

It would be an exaggeration, however, to say that we 
have no science of the workshop. A considerable part of 
the material is already to be found scattered in various 
books and papers, and much more is known to experienced 
men, and only awaits publication ; but, so far as I am 
aware, no attempt has yet been made to gather and weld 
it together, nor to make such scientific knowledge readily 
available to those who could use it. 

The object of this paper is to call attention to the sub- 
ject, and to trace the foundation and outline of this 

ience of the Workshop. 

Engineering workshop processes are chiefly directed to 
effect the shaping of materials, but sometimes also to 
change their character or appearance. The machine-shop, 
the forge, and the foundry are occupied mainly in giving 
form to objects ; but the hardening of steel by quenching, 
the hardening of metals by pressure, and the making of 
alloys are examples of common processes designed to 
change the character or mechanical properties of materials. 

Processes for changing the superficial appearance of 
ae I will only mention here, use some, as the 
polishing of metals, are more accurately to be described 
as methods of changing form—a polished surface being 
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merely a surface free from minute irregularities of con: 
tour—and others, as the chemical colouring of metals 
and the application of paints, are branches of applied 
chemistry siandie having scientific treatment. 

If then we consider only processes for changing the 

“anges properties of materials, or for changing their 
orm, we shall see that these two have one common 
origin or foundation ; for processes available for changing 
form are wholly dependent on the physical properties of 
the materials. For example, processes of cutting, which 
constitute the chief business of the machine-shop, are 
dependent on the hardness, plasticity, or other mechanical 
properties of the materials, which determine the 
manner of separation of the chips. In the forge the 
plastic property of metals is increased by heating, so that 
without being ruptured they may bes se directly by 
pressure suitably applied. And in the foundry metals 
are made fluid by heat, so that the force of vity alone 
is sufficient to give them the forms of moulds into which 
they are poured. 

In these and other processes the well-known properties 
of elasticity, plasticity, tenacity, and hardness bear their 
part, and the study of these properties of materials is at 
the foundation of the science of the workshop. When 
the properties of any given material are known, the pro- 
cess most suitable for giving it any desired form may be 
told, and the tools for carrying out the process chosen or 
constructed. we 

The subject, therefore, divides itself naturally into these 
parts: Materials, Processes, and Tools. 

MatTERIALS. 

Of the physical properties of materials used in engineer. 
ing we already have considerable knowledge, but it must 
be admitted that the subject has been studied much 
more from the point of view of the designer, who cares 
chiefly that his structures shall not be strained beyond 
the elastic limit, than from that of the mechanic who 
shapes materials nearly always by straining them beyond 
this limit. 

Although, to the designer, the plastic properties of 

materials are generally of little importance except as 
things to be avoided, to the mechanic plasticity and hard- 
ness are matters of great concern, ause upon these 
depend most of the processes he employs in the workshop. 
It is especially in the further investigation of these quali- 
ties that the study of materials might be usefully 
extended. That the respective objects of the designer 
and the mechanic are not necessarily antagonistic is 
known in the case of the low tempering of steel, a process 
which raises the elastic limit and tensile strength of the 
material, and sometimes improves also its capacity for 
ing cut. 
The use of photo-micrography in the study of the 
structure of materials appears Vikely to add greatly to our 
knowledge of their properties. The valuable work of the 
Alloys Research Committee of the Institution of Mechani- 
cal Engineers, on the structure and composition of alloys 
as affecting their strength and elasticity, might usefully 
be extenden toward the study and improvement of their 
plastic properties. 

Professor Unwin, in his work on the testing of materials, 
deals briefly with the plastic properties of metals, and 
refers to papers by M. Tresca on the flow of solids, read 
before the Tnstitation of Mechanical Engineers in 1867 
and 1878, and which appear to be the principal contribu- 
tions to our knowledge of this subject. These papers 
describe a number of experiments connected with the 
operations of forging, punching, stamping and cutting; 
but although full of interest and suggestion, they do not 
a to have led to the full investigation of the laws 
which govern those various operations. 

Various methods of determining the hardness of «ma- 
terials have been devised, and the term ‘‘hardness” has 
been defined as the power to resist abrasion; but the 
hardness of materials as determined by these tests does 
not appear to be ern in harmony with experience when 
such materials are subjected to abrasive action ; and much 
of this subject still remains obscure. 

The effect of high temperatures on the mechanical pro- 
perties of metals is a subject of comparatively small 
importance to the designer, but to the mechanic it is a 
very important matter, because he uses heat with the 
~ saggnees object of changing for the time the properties of 
the materials he works, Experiments have been made 
from the designer’s point of view to determine the be- 
haviour of metals when heated—as, for example, the 
materials of steam boilers; and such experiments might 
well be extended to discover for the sahente the way in 
which the hardness and plasticity of metals is affected by 
such temperatures as are used for changing these pro- 
perties in the workshops. arem. 

The invention of the Taylor-White tool steel, which is 
comparatively soft at ordinary oe genom but which 
possesses sufficient hardness at high temperatures to do 
excessive duty in the form of cutting tools, is full of 
suggestion in this direction. : 

The proper thermal treatment of tool-steel in the pro- 
cess of Lettondag is a subject of which a more general 
knowledge is desirable. 

The researches of Sir William Roberts-Austen and 
others into the structure of tool-steel, and the effects of 
annealing and sep tee form an invaluable portion of 
the science of the workshop. 

The writings of Meteal? and Ede are not only valuable 
guides for the practical treatment of steel, but contain 
many suggestions on matters as to which more exact 1n- 
formation is desirable—for example, the question of the 
expansion of steel in hardening. Makers of screw taps 
find sometimes that their taps expand in length, and 
sometimes shrink, in the process of hardening. hether 
they expand or shrink seems to depend not only on the 
initial state of annealing, but also on their general size 
and proportions and A form of thread; but these 
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matters appear to be so obscure that no general plan is 
followed to secure constancy of results. A simpler 
example is that of a steel ring, the bore of which either 
shrinks or expands in diameter in the process of harden- 
ing, according as the radial thickness of the ring is either 
great or small in relation to its diameter. 

PROCESSES. 

Having completed from the mechanic’s point of view 
the study of the materials used in engineering, together 
with such processes as may be employed to alter their 
physical properties, we come to consider processes, whose 
object, the chief business of the workshop, is to effect 
the shaping of such materials. The simplest of these 
processes has been used from the earliest times in the 
production, for example, of metal coins ; and consists in 
taking the right amount of material, and, with suitable 
dies or moulds, squeezing it into shape. When this 
process can be employed, its simplicity renders it extremely 
economical, while the results are sometimes remarkable 
for their uniform accuracy and the perfection of finish. 
At present this process is comparatively limited in its 
application, probably because its limits have never been 
scientifically determined. When they have been, and 
when materials shall have been as far as possible adapted 
to it, we might reasonably expect it to replace, in many 
instances of repetitive production, the more costly and 
laborious methods at present used. 

An example of what may be done in this direction was 
recently shown to me in the United States. A straddle 
milling cutter, between 3 in. and 4 in. in diameter, with 
deep teeth on its periphery and on both faces, had been 
formed cold from a blank of tool steel by hydraulic 
pressure. It showed no sign of rupture, and was said to 
serve its purpose as well as any cutter milled from a solid 
blank. hether or not these claims were perfectly well 
founded, the result itself was certainly remarkable and 
suggestive. 

In operations of this character it has been observed that 
the element of time is one of considerable importance. 
Metals appear to behave, in varying degrees, after the 
manner in which it is well known that pitch behaves. If 
strained suddenly, it is extremely brittle ; but if strained 
slowly, it exhibits high plastic properties, and changes its 
form under the action of gravity alone. Whether all 
metals behave in this manner, though in less degree, or to 
what extent they are thus influenced by time, does not 
appear to have been fully determined. 

Variations of this process of shaping metals cold by 
-— are well known in the cold rolling of metals, the 

eating of gold, the drawing of wire, in operations like 
that known as “‘ knurling,” in spinning, and in the press 
working of sheet metals. 

Some remarkable work has been done in connection 

with cycle-making and in other industries, in the drawin 
of sheet metals in the press, but the principles whic 
should be followed to secure extreme changes of form 
without rupture are not commonly understood. One of 
the ordinary limitations of this process is the hardening 
of the metal under treatment. The change of structure 
which accompanies this hardening in various metals may, 
perhaps, be exhibited microscopically, and a study of the 
subject might lead to treatment of materials, and to the 
production of alloys resisting in a greater degree this ten- 
dency to harden. 
_ When the plasticity of metals at ordinary temperatures 
is insufficient to permit the desired deformation without 
rupture, or when the force necessary for this purpose is 
inconveniently great, the plasticity of the metal is some- 
times increased by heating it. ~ 

This practice is well known, not only in the smithy, but 
also in the hot-rolling of metals, and in the squirting of 
lead pipes and rod. 

With the remarkable process practised by Mr. Alex- 

ander Dick, in the ‘‘ extrusion ” of alloys in what is speci- 
fically termed their ‘‘plastic state,” every engineer is 
acquainted. His work suggests a large and fruitful field 
for scientific inquiry into ogee in which the hardness 
and plastic properties of ordinary metals and alloys vary 
with temperature. Mechanics generally know little 
definitely upon this subject, and I am not aware that it 
has been studied in any complete way. 
_ In forging heavy masses of steel, the element of time 
is found in practice to be of great importance. Small 
articles are produced satisfactorily in quick-acting drop 
presses ; large masses demand the slowly-acting hydraulic 
press. But little information appears to generally 
available as to the best relation between time, mass, form, 
and temperature, for any given material. 

The heating of metals sufficiently to render them liquid, 
so that they may be poured into moulds and shaped under 
the influence of gravity, is the business of the foundry. 
As I am not a foundryman, I will leave it to others to 
Suggest such scientific instruction or investigation as 
would be most helpful to men engaged in that business. 

The use, in casting, of force supplementary to the force 
of gravity has long been practised in the casting of types 
for printing; and now the production in the United 
States Ly the Franklin Manufacturing Company of 

finished castings,” shows that here is a possibility of 
—_ many of the expensive operations of the machine- 

_At present, however, processes of shaping materials by 
direct pressure, either cold or with the aid of heat, are not 
the principal processes used in engineering workshops. 
Nor are they applicable to such materials as wood, stone, 
and hardened steel, which have little or no plasticity. 

The chief processes of our workshops we vaguely de- 
scribe as “‘ of cutting,” and our chief tools as 


scribe : TOCeSsses 

cutting tools.” Of the philosophy of this subject com- 
paratively little is known. Professor Robert Smith’s 
woe entitled ‘Cutting Tools Worked by Hand and 
aching is the only publication I know dealing with 
this subject in the English language, and the author will 





probably be the first to admit that he has touched only 
the fringe of a large subject. He refers to the writings 
of the German, Hart, who made numerous experiments 
to determine the best angles for tools cutting various 
metals. But the most complete theory of cutting action 
is probably one to which Mr. Boys has called my atten- 
tion, and is contained in a paper. by Mr. Mallock, com- 
municated by Lord Rayleigh to the Royal Society in 
1881. This deserves to be much more generally known. 

I am not aware if any acceptable definition of the term 
‘‘cutting action ” has ever been made. 

We understand clearly what is meant by shearing, and 
recognise that this pla s some part in what we com- 
monly call ‘‘cutting.” For example, in the use of parting- 
tools we know that the metal is shorn from the sides of 
the cut, the surfaces there being left correspondingly 
rough. But where the chip is removed by the end of the 
tool, the surfaces are left smooth, and we ey ye here 
an action which we distinguish from shearing by calling 
it ‘‘ cutting action.” 

Mr. Mallock and Professor Smith have shown, how- 
ever, that this which we call more cone pe “cutting 
action” may be itself largely composed of shearing. 
They show that in turning mild steel, for example, the 
tool acts by compressing the material in front of it until 
rupture occurs by shearing within the body of the chip, 
and that by such intermittent action chips are sometimes 
removed. But this is not always so. Tt instead of steel 
we take for illustration an extremely plastic substance, 
such as butter, or even lead, or a substance which is both 
elastic and plastic, such as moderately dry cheese, we can 
remove chips apparently without such shearing action, 
because the chips are sufficiently elastic or plastis to bend 
or flow without rupture, and permit the passage of the 
tool. Again, in planing wood along its grain, the chips 
are not removed eS intermittent shearing, but if ruptured 
at all are ruptured by bending. 

But these various accompaniments of cutting action are 
not the real essence of the thing. What we recognise 
especially as the thing itself is the more or less perfect 
action of a tool edge in reaching into the material, as a 
boat cuts the water, to decide the plane of separation of 
the chip. When this ceases, when from any cause rup- 
ture occurs in advance of the cutting edge and within the 
body of the material, then perfect cutting action ceases ; 
but rupture of the chip, whether it be caused ——— or 
shearing, and although in some cases it may be necessary 
to permit continued motion of the tool, is not the 
essential part of cutting action. 

A more complete knowledge of the factors concerned 
would enable us to find a satisfactory answer to the 

uestion, which has been disc among engineers, as to 
the respective merits of high speeds and fine feeds, and of 
low speeds and thick chips ; and the whole question of the 
best forms of cutting tools for various purposes and 
materials might be put upon a connected and intelligible 


is. 

In materials such as glass, stone, and hardened steel, 
which have no appreciable plasticity, and which suffer 
only slight elastic deformation, what I have attempted 
to define as true cutting action cannot take place. In- 
stead of it, we have an action com: almost entirely of 
that intermittent shearing which has been described, and 
as the result we get with such materials only ragged and 
broken surfaces which require further treatment to render 
them smooth. Moreover, for such materials, hardened 
steel tools are not hard enough, nor can the removal of 
large chips be controlled with sufficient accuracy. It is 
therefore necessary to take small chips, and to use harder 
tools in the form of abrasive materials. Abrasives in the 
form of natural stones, also as emery, diamond dust and 
other hard particles supported in metal laps, have been 
used for centuries ; but their action appears to have been 
studied but little scientifically. Their use is, however, 
extending rapidly, both in the form of wheels and rings, 


in which the abrasives are held by vitreous bonds, and as | }, 


the more tenacious abrasive-coated steel disc, which with- 
stands velocities of 10,000 ft. to 15,000 ft. per minute. 
Among the exceedingly able makers of these abrasive 
wheels very little appears to be definitely known as to the 
way in which the various factors enter into their efficiency. 
It is known in general terms that a hard wheel—that is, 
one containing a large proportion of the vitreous bond— 
must be run more slowly than a softer wheel ; also that 
with wheels having the same proportion of bond, one 
having its abrasive in finer particles behaves as a harder 
wheel ; but it is not definitely known in what ways the 
coarseness of the abrasive, the strength of the bond, and 
the velocity of action should be related to the structure 
and mechanical properties of the material to be ground 
and to the purpose in view. 

In operating on the surfaces of metals and other plastic 
substances, the action of an abrasive appears to consist 
partly in shearing off minute particles, and partly in 
causing the metal to flow into the cavities, as it is made 
to flow under a burnisher, or as plaster is laid smooth 
under the mason’s trowel. With glass and hardened 
steel, which possess but little of this plastic property, the 
action is chiefly confined to the first mode, and has been 
described by Lord Rayleigh in connection with the 
optical polishing of glass. 

At high velocities, however, it appears likely that 
abrasives act on all metals and fusible substances Leosly 
by heating the particles which they remove, and so, for 
the instant, by increasing their plasticity, permitting true 
cutting and burnishing actions. That particles are so 
softened before being removed is, of course, proved by 
their coming off as a shower of sparks. 

In the case of metal laps charged with abrasives for 
grinding hard materials, it is known in — terms 
that the lap must be softer than the material to be ground, 
as a lead lap for cast iron, a cast-iron lap for hardened 
steel, a soft-steel lap for diamonds ; it is generally known 





that the hardness of a lap must vary with the size: of the 
abrasive particles: thus soft laps are used for polishing 
steel, and laps of wax or pitch for polishing glass lenses ; 
but precisely what is the best relation of oon things, as 
measured 7 the structure and mechanical properties of 
the material, does not appear to be known. 

Recent experiments in sawing. glass with diamond- 
charged steel discs appear to show that the greatest 
efficiency is reached at a certain velocity. This suggests 
that the time element, which has been illustrated by the 
behaviour of pitch, may have some influence in abrasive 
action at high velocities. 


TOooLs. 


Having founded our science of the workshop upon the 
study of the structure and properties of materials, and 
having traced to this foundation the nature of the pro- 
cesses used in shaping them, it remains to consider only 
the tools or instruments used for carrying out these pro- 
cesses. I will not discuss here this portion of the sub- 
ject, which is more or less familiar to everyone. 

Modern workshop appliances, although the product of 
long experience among practical men, are, however, far 
from having reached their final development. Their rate 
of Spe rowel change was never greater than it is to-day ; 
and nothing will assist this progress more than a fuller 
scientific knowledge than that we now possess of the 
essential character of workshop processes. 

And it is for the special recognition of this branch of 

engineering science, which I have attempted briefly to 
outline, that I should like to plead. 
_ Owing partly to the influence of our engineering schools 
in regarding the business of the workshop as a handicraft, 
and only the business of the drawing-office as a science, 
we have in fs. gpemom works a certain social distinction 
and caste which, among other things, robs the workshop 
of many of our most cultured minds. 

But we must not blame the schools for not teaching 
what is not sufficiently known. Nor, with a system of 
education inseparably connected with nt-earning, cen 
we expect many schools to teach even that part of work- 
shop science which is already known, unless it is made.a 
grant-earning subject. I submit that this branch of engi- 
neering science should be recognised as a grant-earnin 
subject, and a syllabus prepared embodying as much o 
the matter as is already established. 

The science, so planted, would soon grow and yield, I 
believe, abundant fruit ; but it will need for its growth 
the help of practical as well as of scientific men. 

Some of the questions to which answers are wanting 
are known only to experienced mechanics, and do not 
come within the observation of the ordinary teacher or 
specialist in science. 

What is needed is, that mechanics who have questions 
to solve or experiences to record should make them known; 
that scientific men, and especially those who are practical 
engineers, and have facilities for experimental investiga- 
tions, should give increased attention to this subject ; 
and that those concerned in teaching engineering science 
should teach not only the science of design, but also this 
science of the workshop which shows mechanics how best 
to “hitch their wagons to the stars, and get their work 
done by the gods.” 
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Abstract of Address to the Engineering Section, by Pro- 
fessor JOHN Perry, M.E., D.Sc., LL.D., ERS. 
President of the Section. 


WHEN a man has become a at engineer, and he is 
asked how it happened, what his education has been, how 
young engineers ought to be trained, as a rule it is a 
question that he is least able to answer, and yet it is 
a question that he is most ready to answer. He sees that 
e benefited tly by overcoming certain difficulties in 
his life; and forgetting that every boy will have diffi- 
culties enough of his own, forgetting that, although a few 
difficulties may be good for discipline, many difficulties 
may be overwhelming, forgetting also that he himself is 
a very exceptional man, he insists upon it that those diffi- 
culties which were personal to himself ought to be thrown 
in the path of every boy. It often happens that he is a 
man who is accustomed to think that early education can 
only be given through ancient classics. ing an excep- 
tional boy, he did not altogether lose his natural incli- 
nation to know something of his own language ; and he is 
in the habit of thinking that he learnt English through 
Latin, and that ancient classics are the best mediums 
through which an English boy can study anything. The 
cleverest men of our time have been brought up on the 
classics, and so the engineer who cannot even quote cor- 
rectly a tag from the Latin grammar, who never knew any- 
thing of poe se literature, insists upon it that a classical 
education is essential for all men. He forgets the weary 
hours he spent getting off Euclid, and the relief it was to 
escape from the class-room not Fes stupefied ; and he 
advocates the study of pure mathematics and abstract 
dynamics as absolutely n for the training of the 
mind of every young engineer. _ I have known the ordinary 
abominable system of mathematical study to be advocated 
js engineers who, because they had through it 
themselves, had —. to loathe all kinds of mathe- 
matics higher than that of the grocer or housekeeper. 
They said that mathematics had trained their minds, but 
they did not need it in their profession. There is no 
profession which so much requires a man to have the 
mathematical tool always ready for use on all sorts of 
problems, the mathematical habit of thought the one most 
exercised by him ; and yet these men insist upon it that 
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they can get all their calculations done for them by 
mathematicians paid so much a week. 

I do not want to speak of boys in general. I want only 
to speak of the boy who may become an engineer, and 
before speaking of his training I want to mention his 
essential natural qualification—that he really wishes 
to me an engineer. I take it to bea rule to which 
there are no exceptions that no boy ought to enter 
a profession—or, rather, to continue in a profession 
—if he does not love it. We all know the young man 
-who thinks of .engineering things during office hours, and 
never thinks of them outside -office hours, It is -true, 
family influence may perhaps get such a man a better posi- 
tion, but he will never bean engineer. He isnot fit even to 

2 a hewer of wood and drawer of water to engineers. 
Love for his profession keeps a man alive to its interests 
all his time, although, of course, it does not prevent his 
taking an interest in all sorts of other things as well ; but 
it is only a professional problem that warms him through 
with enthusiasm. I think we might assume that there 
never yet.was an engineer worth his salt who was not 
fond of engineering, and so I shall speak only of the 
education of the young man who is likely to be fond of 
engineering. 

How are we to detect this fondness in a boy? I think 
that if the general education of all boys were of the ra- 
tional kind which I shall presently describe, there would 
be no great difficulty ; but as the present academic want 
of system is likely to continue for some time, it is well 
to consider things as they are. Mistakes must be made, 
and the parent who tries during the early years of his 
a to find out by crafty suggestion what line his 
son is likely to wish to follow will just as probably do evil 
by commission as the utterly careless parent is likely to 
do evil by omission. But in my experience the Anglo- 
Saxon boy can stand a very great deal of mismanagement 
without permanent hurt, and it can do no kind of boy 
_ very great harm to try him on engineering for a 
while. 

It may be that there are some boys of great genius to 
whom all — science or application of science is 


hateful. I have been told that this is so, and, if so, I still 
think that only gross mismanagement of a youthful 
nature can have produced such detestation. or such 


curious persons engineering experience is, of course, quite 
unsuitable. I call them ‘* curious,” because every child’s 
education in very early years is one in the methods of 
the study of physical science ; it is Nature’s own method of 
training, which proceeds successfully until it is interfered 
with by ignorant teachers, who check all power of observa- 
tion, and the natural desire of every boy to find out 
things for himself. If he asks a question, he is snubbed ; 
if he observes Nature as a loving student, he is said to be 
lazy and a dunce, and is punished as being neglectful of 
school work. Unprovided with apparatus, he makes ex- 
periments in his own way, and he is said to be destructive 
and full of mischief. But however much we try to make 
the wild ass submit to bonds and the unicorn to abide by 
the crib, however bullied and beaten into the average 
schoolboy type, I cannot imagine any healthy boy suffer- 
ing afterwards by part of a course of study suitable for 
engineers, for all such study must follow Nature’s own 
system of observation and experiment. Well, whether or 
not a mistake has been made, I shall assume the boy to be 
likely to love engineering, and we have to consider how he 
ought to be prepared for his profession. 

I want to say at the outset that I usually care only to 
speak of the average boy, the boy usually said to be 
stupid, ninety-five per cent. of all boys. Of the boy said 
to be exceptionally clever I need not speak much. Even 
if he is pitchforked into works immediately on leaving a 
bad school, it will not be long before SS chooses fis 
own course of study and follows it, whatever course may 
have been laid down for him by others. I recollect that 
when in 1863 I attended an evening class held in the 
Model School, Belfast, under the Science and Art De- 

rtment, on Practical Geometry and Mechanical 

drawing, there.was a young man attending it who is now 
well known as the Right Honourable William J. Pirrie. 
He had found out for himself that he needed a certain 
kind of knowledge if he was to escape from mere rule-of- 
thumb methods in shipbuilding work; it could at that 
time be obtained nowhere in the North of Ireland except 
at that class, and, of course, he attended the class. For 
forty-two eee the Science and Art Department, which 
has recently doubled its already great efficiency, has been 
giving chances of this kind to every clever young man in 
the country, from long before any physical science was 
taught in any English public school. The one essential 
thing for the exceptional boy is that he shall find within 
his reach chances to take advantage of ; chances of learn- 
ing ; chances of practice ; and, over and above all, chances 
of meetin, at men. It takes me off my subject a 
little, but ould like here to illustrate this matter from 
my own personal experience. 

Thad already been an apprentice for four years at the 
Lagan Foundry when I entered Queen’s College for a 
course of civil engineering. 1] suppose that there never 
was on this earth a college so poorly equipped for a course 
of engineering study. Even the lecture room — this 
lecture room in which you are now sitting—was borrowed 
from the physics professor. There was a narrow passage, 
ironically called a ‘‘drawing room,” and this was the only 
space reserved for engineering in a town whose engineer- 
ing work was even then very important. There were 
some theodolites and levels and chains for surveying, but 
nothing else in the way of apparatus. But there was as 

rofessor a man of very great individuality ; he acted as 
*resident to this section twenty-eight years ago. I can 
hard!y .express my obligations to Professor James 
Thomson.- It was my fortune-to be a pupil both of 
this great man and of his younger brother, Lord Kelvin, 


men were born in Belfast that we call them great. It is 
not because Tait, late of Edinburgh, and Purser, now the 
President of Section A, were professors at this Coll 
that we call them great. All the scientific men of the 
world are agreed to call these men very great indeed. 
To come in contact with any of them, even for a little 
while, as a student, altered for ever one’s attitude to 
Nature. It was not that they gave us information, 
knowledge, facts. The syllabuses of their courses 
of study were nothing like so perfect as that of the 
smallest German polytechnic. And yet, if a youth with a 
liking for physical science had gone to a German 
gymnasium to the age of nineteen, and had become a 
walking encyclopedia on leaving one’s polytechnic at the 
age of twenty-four, the course of that life-study would not 
have done for him as mueh good as was done by a month’s 
contact with one of these men. People call it ‘‘ personal 
magnetism,” and think there is something occult about it. 
In truth, they revealed to the student that he himself was 
aman, that mere learning was unimportant, that one’s 
own observation of some common phenomena might lead 
to important results unknown to the writers of books. 
They made one begin to think for oneself for the first 
time. Let me give an example of how the thing worked. 
James Thomson was known to me as the son of the 
author of my best mathematical books, but more par- 
ticularly as the man who had first used Carnot’s principle 
in combination with the discovery of Joule, and I often 
wondered why Rankine and Clausius and Kelvin got all 
the credit of the discovery of the second law of thermo- 
dynamics. Men think of this work of his merely as having 
given the first explanation of regelation of ice and the 
motion of glaciers. He was known to me as the 
inventor of the Thomson Turbine and Centrifugal Pump 
and Jet Pump. His name was to be found here and there 
in all my text-books, always in connection with some 
thoroughly well-worked-out investigation, as it is to be 
found in all good text-books now ; for wherever he left a 
subject, there that subject has remained until this day ; 
nobody has added to it or found a mistake in it. He was 
to me a very famous man, and yet he treated me asa 
fellow-student. One of his early lectures was about flow- 
ing water, and he told us of a lot of things he had ob- 
served, which I also had observed without much thought ; 
and he showed how these simple observations completely 
destroyed the value of everything printed in every text- 
book on thesubject of water flowing over gauge-notches, even 
in the otherwise very perfect Rankine. I felt how stupid 
Thad been in not having drawn these conclusions myself, 
but in truth till then I had never ventured for a moment 
to criticise anything in a book. I have been a cautious 
critic of all statements in text-books’ever since. If any 
engineer wants to read what is almost the most instructive 
a that has ever been written for engineers, let him 
refer to the latest paper written by James Thomson on 
ven to 


this subject. The reasoning there given was 
ad been 


me in lectures in this very room in 1868, and 
given to students for many years previous. 

Again, soon afterwards he let me see that although I 
had often looked at the whirlpool in a basin of water 
when the central bottom hole is open, and although I had 
read Edgar Allen Poe’s mythical description of the maél- 
strom, I had been very much too careless in my observa- 
tion. Among other things, Thomson had observed that 
particles of sand gradually passed along the bottom 
towards the hole. When he found out the cause of this, 
it led him at once to several discoveries of great import- 
ance. Indeed, the study of this simple observation gave 
rise to all his works on (1) What occurs at bends of pipes 
and channels, and why rivers in alluvial plains Saad 
more and more; (2) The explanation of the curious phe- 
nomena that accompany great forest fires ; (3) The com- 
plete theory of the t wind circulation of the earth, 

ublished in its final form as the Bakerian Lecture of the 

y Society in 1892. ’ 

m fresh who wants to know what kind of engineering 
school there ought to be in such a college as this can see 
excellent —— (sometimes several in one town) in 
Glasgow, Birmingham, Live’ 1, London, Manchester, 
Leeds, Bristol, Nottingham, Edinburgh, and other great 
cities. There the fortunate manufacturers have given 
many hundreds of thousands of pounds for instruction in 
— science (engineering). In America the equipment 
of such schools is much more thorough, and there are 
large staffs of teachers, for fortunate Americans have con- 
tributed tens of millions of pounds for this kind of assist- 
ance to the rising generation. Germany and Switzerland 
compete with America in such preparation for supremacy 
in manufacture and engineering, and nearly every country 
in the world is more and more cs a its importance 
as they see the great inventions of Englishmen like Fara- 
day and Perkin and Hughes and Swan developed almost 
altogether in those countries which believe in educa- 
tion. Even one hundred thousand pounds would provide 
Queen’s College, Belfast, with the equipment of an en- 
gineering school worthy of its traditions and position, 
and Belfast is a city in which many large business for- 
tunes have been made. 

Well-equipped schools of applied science are getting to 
be numerous, but I am sorry to say that only a few of the 
men who leave them every year are really likely to become 
good engineers. The most important reason for this is 
that the students who enter them come usually from the 
public schools ; they cannot write English; they know 
nothing of English subjects; they do not care to read 
anything except the sporting news in the daily papers ; 
they cannot.compute; they know nothing of natural 
science ; in fact, they are quite deficient in that kind of 
general education which every man ought to have. 

Tam not sure that such ignorant boys would not benefit 
more by entering works at once than by entering a great 
engineering school. hey cannot follow the college 





as well as of Dr, Andrews. - It is not because these three 





courses of instruction at all, in spite of having passed the 


entrance examination by cramming, whereas after a while 
they do begin to understand what goes on in a work. 
shop ; and if they have the true engineer’s spirit, their 
workshop observation will greatly correct the faults due 
to stupid schoolwork. 

Perhaps I had better state plainly my views as to what 

eneral education is best for the ave English boy. 

he public schools of England teach English through 
Latin, a survival of the time when only special boys were 
taught at all, and when there was only one language in 
which people wrote. Now the average boy is also taught 
Latin, and when he leaves school for the army or any 
other pursuit open to average boys, he cannot write a 
letter, he cannot construct a grammatical sentence, he 
cannot describe anything he has seen. The public 
school curriculum is always growing, and it is never 
subtracted from or rearranged. There is one subject 
which ordinary schoolmasters can teach well—Latin. 
The other usual nine subjects have gradually been added 
to the curriculum for examination purposes; they are 
taught in watertight compartments—or, rather, they are 
only crammed, and not taught at all. Our school system 
resembles the ordinary type of old-established works, 
where ual accretion has produced a higgledy-piggledy 
set of shops which one looks at with stupefaction, for it 
is impossible to get business done in them well and 
promptly, and yet it seems impossible to start a reform 
anywhere. What is wanted is an earthquake or a fire— 
a good fire—to destroy the whole works and enable the 
business to be reconstructed on a consistent and simple 
plan. And for much the same reason our whole public- 
school system — to be ‘‘scrapped.” What we want 
to see is that a boy of fifteen shall be fond of reading, 
shall be able to compute, and shall have some knowledge 
of natural science ; or, to put it in another way, that he 
shall have had mental training in the study of his own 
language, in the experimental study of mathematics, and 
in the methods of the student of natural science. Such 
a boy is fit to begin any ordinary profession, and whether 
he is to enter the church, or take up medicine or surgery, 
or become a soldier, every boy ought to have this kind of 
training. When I have advocated this kind of education 
in the ase T have usually been told that Iwas thinking 
only of boys who intend to be engineers ; that it was a 
specialised kind of instruction. But this is very untrue. 

+ me quote from the recommendations of the 1902 Mili- 
tary Education Committee (Report, page 5): 

“The fifth subject which ma considered as an 
essential part of a sound general education is experimental 
science; that is to say, the science of physics and 
chemistry treated experimentally. As a means of mental 
training, and also viewed as useful knowledge, this may 
be considered a necessary part of the intellectual equip- 
ment of every educated man, and especially so of the 
officer, whose profession in all its branches is daily be- 
coming more and more dependent on science.” When 
statements of this kind have been made by some of us in 
the past, nobody has paid much attention ; but I beg you 
to observe that the headmaster of Eton and the head- 
master of St. Paul’s School are two of the members of 
the important committee who signed this recommenda- 
tion, and it is impossible to ignore it. Last year, for the 
first time, the President of the Royal Society made a 
statement of much the same kind, only stronger, in his 
annual address. I am glad to see that the real value of 
education in physical science is now appreciated ; that 
mere knowledge of scientific facts is known to unim- 
portant compared with the production of certain habits 
of thought and action which the methods of scientific 
study usually produce. 

As to English, the committee say: ‘‘They have no 
hesitation in insisting that a knowledge of English, as 
tested by composition, together with an acquaintance 
with the main facts of the history and geography of the 
British Empire, ought in future to hold the first place in 
the examination and to be exacted from all candidates.” 
The italics are mine. It will be noticed that they say 
nothing about the practical impossibility of obtaming 
teachers. As to mathematics, the committee say: “‘It is 
of almost equal importance that every officer should have 
a thorough grounding in the elementary part of mathe- 
matics. But they think that elementary mechanics and 
geometrical drawing, which under the name of practical 
geometry is now often used as an introduction to theo- 
retical instruction, should be added to this part of the 
examination, so as to insure that at this stage of instruc- 
tion the practical application of mathematics may not 
be left out of sight.” As Sir Hugh Evans would 
have said: ‘‘It is a very discretion answer—the mean- 
ing is good ;” but I would that the Committee had con- 
demned abstract mathematics for these army candidates 
altogether. ; 

This report appears in pent time. It would be well if 
Committees would sit and take evidence as to the educa- 
tion of men in the other professions entered by our average 
boys. It is likely that when an authoritative report 1s pre- 
pared on the want of education of clergymen, for example, 
exactly the same statements will be made in regard to the 
general education which ought to precede the technical 
training; but, perhaps, a reference may be made in the 
report to the importance of a study of geology and biology 
as well as physical science. Think of the clergyman being 
able to meet his scientific enemies in the gate ! 


(To be continued.) 








Rosario.—A contract has been concluded between the 
Argentine Government and the Creusot Company for 
the construction of the port of Rosario. Six years are 
allowed for the execution of the works, which comprise 
3 miles of quays and docks, an electric light installation, a 
railway, and a grain elevator with a capacity of 1,000, 





bushels. The cost of the works will be about 2,200,000/, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 18883—1888. 
he number of views given in the Specification Drawings is stated 
24 each case ; where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
&e., of the Communicators eh in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ts of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date a 
the advertisement of the opt a Complete Specification, 

ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 








ELECTRICAL APPARATUS. 


17,023. H. M. Hobart, Berlin, Germany. Static 
Transformers. [10 Figs.] August 24, 1901.—In an alternating- 
current transformer according to this invention there are sub- 
divided coils, of which the primary or secondary coils, or both, are 
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made of a wide continuous copper strip bent on its thin edge, 
the width of the copper strip equalling the total depth of the 
winding, and the primary and secondary coils being arranged 
alternately along the core. (Accepted July 16, 1902.) 


19,461. E. Ducretet, Paris. Hertzian Telegraphy. 
(2 Figs.) September 30, 1901.—This invention is limited in the 
title to transmitting and receiving apparatus for Hertzian waves, 
but there is claimed ‘‘in all its general applications ” an apparatus 
which appears to be a transformer having a single winding for 
performing the functions both of the primary and the secondary, 





and with sliding contacts for including more or less of the winding 
in the primary or secondary circuits. The apparatus is described 
in the claim as ‘a solenoid” having ‘various multiple sliding 
contacts permitting the utilisation of the whole or a part of the 
total length of the wire of this solenoid, and any combination of 
circuits, according to the applications of the said apparatus for 
currents of high tension.” (Accepted July 16, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11000. Sir W. G. Armstrong and Co., Limited, and 
G. Stuart, Newcastle-on-' e. Electric Primers. 
{1 Fig.] September 6, 1901.—In this electric primer the capsule 
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has a turned-in end to retain the insulation and may be held in 
place by a ridge in the interior of the body. The bridge may be 
soldered to the end of the capsule. (Accepted July 16, 1902.) 


GUNS AND EXPLOSIVES. 


18,161. F. W. Jones, Barwick, Ware, Hertford. 

Explosives. September 11, 1901.—According to this invention 
nitro-cellulose and nitro-glycerine substances for making gun- 
powder have added to them a proportion of dinitro-toluene, pre- 
ferably of the kind possessing a low melting point and a maximum 
solubility in nitro-glycerine, in proportion equalling or exceeding 
the nitro-glycerine in weight. Dinitro-toluene of this kind, it is 
stated, possesses a slowing effect on the nitro-powder containing 
it, and its use confers several advantages, among which are that 


the dinitro-toluene may be mixed with the nitro-glycerine in an | shaft due to end-thrust pressure against the sides of the conical 


early stage of the preparation of the latter, thus lessening the 
i ger of its manufacture, and that the large percentage of 
iquid ingredients renders elimination of the gelatinising solvent 
easier, The physical properties of the powder are improved by 
reason of the dinitro-toluene possessing mutually solvent proper- 


ties in reference to the other ingredients, exudation is lessened, | §T@dually increase) arranged so that those portions of the walls of 


guntamed ” nitro-glycerine cannot be found in the powder, and 
i © Proportion of “‘taming” substance that can be used is so 
arg: as to give a powder of minimum heat of combustion. (Ac- 
Cepced July 16, 1902.) 


13,400. A. Reichwald, London. (F. Kru i i i 
. . . pp, Essen, tact with the metal to be forged can be of different formation. 
Germany.) Ammunition Rammers, [21 Figs.) September CAccapted Sealy 16, 1902.) ie neg 


bo 1901.—This invention relates to electro-motor rammers for 
nance, and in order that the rammer may be automatically 


it can impart its motion to the reversing rod of the motor, 
whilst the other is attached to the rammer so that at acertain posi- 
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tion during the movement of the latter it strikes the movable 

stop, and by means thereof returns the reversing rod to the i- 

og’ =. Ty Contributory devices are described. (Accepted uly 
, 1902. 


12,555. C.D. Abel, London. (Rheinische Metallwaaren und 
Machinenfabrik, Diisseldorf, Derendorf, Germany.) Shell. [2 
Figs.] June 2, 1902.—This invention relates to explosive shell con- 
taining composition for augmenting the production of smoke. It is 
suggested that all such shell have heretofore been made up with ex- 
plosive in quantity greatly in excess of that necessary for bursting 
only, and forming therefore a scattering charge. According to this 
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invention the bursting charge is “‘ limited in amount to that neces- 
sary to burst the shell.” The scope of the invention is limited in 
the claim to shell in which the bursting charge is “‘arranged in 
the shape of a cylinder, prism, or the like in the shell soas to ex- 
tend approximately throughout the length thereof, and sur- 
rounded by, or surrounding, a smoke developer.” (Accepted 
July 16, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,190. S. E. Deicher, Pittsburg, Pa., U.S.A. Shaft 
Coupling. [5 Figs.) May 15, 1902.—This shaft coupling or 
pipe coupling comprises oppositely - twisted spiral spring-like 

ies adapted to fit closely upon the pipe or shaft, and a sleeve 
adapted to fit closely upon and to hold together the springs. The 
springs are tapered upon their outsides towards their inner ends, 
and the sleeve is screwed upon small threads on the outside of the 
spring or upon the natural thread of the convolutions of spring. 
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In making a connection between shaft or pipe sections, the coils 
are slipped on to the ends of the sections, which they fit snugly, 
and the ends of the coils arid sections are then inserted into the 
ends of the case or shell, and the latter is rotated so as to draw the 
coils and section ends into it. While the case or shell is rotated 
on the coils, the latter and the sections are held stationary, con- 
veniently by lugs provided on the outer or larger ends of the coils 
and adapted to engage the pipe tongs or other tool employed for 
holding the pipe sections. (Accepted July 9, 1902.) 


9275. A. G. Brookes, London. (The Moffatt Bearing 
Company, Chicago, It. U.S.A.). Roller Bearings. [5 Figs.] 
April 22, 1902.—This bearing is designed as an improvement on 
the roller thrust-bearing described in the specification of British 
Patent No. 14,029, of 1900, and comprises a travelling cage with a 








smooth and circular poor and roller bearings co-acting 
with the periphery of the cage to arrest any tendency of the cage 
to move laterally with relation to the longitudinal axis of the 


bearing rollers. (Accepted July 23, 1902.) 


16,385. O. Briede, Benrath. Germany. For 
Machine. [3 Figs.) ‘August 15, 1901.—This forging machine 
has oscillating parts containing grooves (the diameters of which 


the grooves coming in contact with the pieces to be forged can be 
changed in order that various patterns or sizes of forging can be 
produced with the same machine. When for use in forging conical 
pieces means are adopted by which during the forging operation 
the parts of the walls of the grooves consecutively coming into 


joint flexible shaft coupling according to this invention comprises 
a ball and socket, a pivot engaging one of these members, and a 





sliding-block on the pivot base adapted to slide longitudinally in a 
way within the other member. he ball may be hollow and 
adapted to contain oil. (Accepted July 16, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


16,109. J. R. Down and J. Godfrey, Swansea... 
Calcining Furnaces. [4 Figs.) August 10, 1901.—The 
furnace according to this invention has a rotatable lower hearth 
and a fixed upper hearth, and may be provided with means for 
feeding the lower hearth from the upper. The feeding means may 
comprise revolving arms “‘ fitted with blades” and situated above 
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the fixed hearth. In order to prevent escape of hot fuel gases and 
products of combustion from the lower to the upper chamber 
through an orifice through which oe roasted material drops, 
the hole may be provided with a tube or sleeve down which the ore 
or material can pass and automatically seal the orifice until re- 
moved from the vicinity by the nearest plough-blade. (Accepted 
July 9, 1902.) 

7157. H. L. Sulman and H. F. K. Picard, London. 
Treating Ore Slimes. April 4, 1901.—In the process of 
treating ore slimes according to this invention material contain- 
ing a proportion of one liquid so small as not to be separable cen- 
trifugally is rotated in a filtering separator, and another liquid, 
with which it is desired to have the material impregnated in the 
absence of the liquid first mentioned, is added to the inner wall of 
the mass in limited ——, and, it is stated, under the influ- 
ence of the centri force then progressively displaces the 
former liquid, which flows away through the filtering medium 
before its advance. A complete process of treating slimes accord- 
ing to this invention comprises the use of the centrifugal machine 
for separating and drying the slime, and for substituting leaching 
solution or water for the residual water or leaching solution con- 
tained in the slime. The slime may, under certain conditions, 
wholly leached in the centrifugal machine without being removed 
therefrom to stand in leaching vessels. (Accepted July 16, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


16,990, F. W. Clark, and Kelvin and James White, 
Limited, G . ers’ Compasses. [5 Figs.) 
August 24, 1901.—In mariners’ compasses according to this inven- 
tion the suspension for carrying the compass bowl and gimbal 
ring is composed of a helical or spiral spring of sufficient diameter 
to envelop the bowl and gimbal ring, and to allow them to freely 








swing therein, and the said suspension is supported upon flat, 
— or other springs having a period of vibration different to 
that of the suspension spring. Instead of the second set of springs 
being under the suspension spring, these may be between the 
coils, guiding rods or other means for preventing rotary motion 
of the compass being also provided. (Accepted July 9, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


13,845. J. H. Rosenthal, London. Headers for 
Water-Tube Boilers. (5 Figs.) July 8, 1901.—A header for 
a water-tube steam generator of the Babcock and Wilcox type is 


fig. : Fig.2 Fig.3. 
; s| 
(3.845) 


according to this invention formed on its inner face with embor- 








26,767. J. Sinclair, Balmain, N.S.W. Flexible 





Stopped at the right position a controlling gear is provided in | Shaft Coupling. [6 Figs.] December 24, 1901.—The universal 





sations having orifices for the reception of the ends of a group cf 
tubes, and there are corresponding embossations on its outer face, 


| wherein square, oval, or other shaped orifices are cut to form 
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hand-holes for access to the ends of the tubes, the said orifices 
being covered by removable plates. The hand-hole orifices may be 
situated one in line with each tubeend. (Accepted July 9, 1902.) 


7175. E. Thomson, Lynn, Mass., U.S.A. Steam Gene- 
rator. (2 Figs.) March 14, 1902.—In this ification it is im- 
plied that all steam boilers that might be comprised within the term 
“* flash boilers” have hitherto been worked under such pressure 
conditions as would without the use of restricted me- 
tallic packing, or other mechanical water-baffling means, allow the 
water entering them to pass into the spheroidal state, and in con- 

q to b ingled in an unevaporated condition with 
steam passing to the engine. There is broadly claimed “the 
method of operating a flash boiler at high temperature, which con- 
sists in continuously maintaining such a pressure therein as will 
prevent the water entering into the spheroidal state.” The boiler 
18, of course, supplied with sufficient water to keep up steam pres- 
sure to the desired point in view of the steam consumption, 
but no special means are essential to the invention, as it is 
stated that “‘ the engine itself may, when running slowly, act as a 
sufficient back resistance to the passage of steam.” (Accepted 
July 2, 1902.) 





7227. W. Fairweather, Glasgow. (The Babcock and 
Wilcox Company, Paris.) Steam Boilers. [2 Figs.) March 
25, 1902.—According to this invention a thermal accumulator is 


























located over a boiler (but is not exposed to the combustion gases) 
The water is “ada to enter directly into the boiler by a 
simple valve and suitable piping.” (Accepted July 9, 1902.) 


6509. H. Davey, London. Water-Level Control. 
{5 Figs.) March 17, 1902.—This invention provides a steam trap- 
like device for use in maintaining the level of water in boilers, and 
for other purposes. One arrangement according to this inven- 
tion comprises an outer vessel connected to the boiler at two 
evels, one above and the other below the normal water-line, and 
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an inner vessel whose form alters with alteration of temperature, 
and adapted to transmit motion, generated during variations of 
pressure within it, to the point where control is to be utilised. In 
an apparatus described the inner vessel becomes cooler when 
immersed in water than wher surrounded by steam, and so con- 
tracts, closing a passage betwien the boiler and the water feed. 
(Accepted July 9, 1902.) 

14,151, N. and N. R. Chandler, Cannock, Stafford 
Steam Engines. (8 Figs.) July 11, 1901.—In this steam en- 

ine there are cylinders arran; tandem-wise, and the outer or 
Eich-secnmee cylinder com an inner wall or liner having 
upper and lower-faced external surfaces, in each of which is or 
are a port or ports connected with the interior of the cylinder 
by passages formed in the liner, and fitted into an outer wall Fe 


around the outer or high-pressure cylinder and above the low- 
pressure cylinder top cover, in order to minimise condensation of 
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steam in both the cylinders and facilitating withdrawal of the 
piston of the low-pressure cylinder. (Accepted July 16, 1902.) 


TEXTILE MACHINERY. 


21,804. S. Brogden and J. Duxbury, Blackburn. 
Looms. [5 Figs.) October 30, 1901.—This invention relates to 
loose reed motions for looms, and provides improved means of 
holding and retaining the reed case in its correct position, and 
also a simple method of regulating the pressure on such a reed 
case according to the weight or strength of the cloth to be woven 
and the number of picks at which the loom is to be run, with the 
object of insuring a steady, simple, and more efficient action with 
uced wear on the stop-rod and its bearing. At the back of the 
shuttle-box, and preferably to the back of the slay sword, is fixed 
a bent or curved blade spring, and on the stop-rod is a finger or 
arm that bears against the lower inner edge of the spring, the 
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Fig.1: 


Fig.2. 
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arm being held by the pressure of the spring. When the shuttle 
stops in the shed it causes the arm to be suddenly moved clear of 
the spring and the reed is thereby rendered loose and free to be 
thrown out. In the bent or curved spring is a bolt which passes 
through the two sides, and is provided with adjusting nuts for 
drawing the ends of the spring closer together to make the spring 
more rigid, so that it consequently exerts a greater pressure on 
the end of the finger on the stop-rod to prevent the reed case 
from umping when the loom is running at a high number of 
picks. By this means the bow spring and the bracket for the 
same on the end frame of the loom and the bowl on the finger 
are dispensed with, as are also the spiral springs for holding the 
reed case in. (Accepted July 9, 1902.) 


21,444. E. Kirkpatrick, Belfast. Combing Machines. 
(8 Figs.] October 25, 1901.—This invention relates to combing 
machines of the kind referred to in specification of British Letters 
Patent No. 18,960, of 1896, and consists of an addition whereby the 
working of the machine is improved and a greater turn off ob- 
tained, with a more regular sliver. In machines of this class after 
or by the operation of combing, the fibres are taken hold of by an 
oscillating frame on which is an endless sheet that has an inter- 
mittent forward movement, and carries with it the combed fibres 
and delivers them to a pair of rollers that have a continuous 
rotation. The sliver or mass of fibres in passing from the oscil- 
lating intermittently moving endless sheet to the delivery rollers 
is made narrower and passes through a trumpet-mouthed guide 




















eyes 


to the continually - moving delivery rollers. As the oscillating 
diess sheet ay hes the delivery rollers, the sliver is 





jacket to which the necessary steam pipes are ted, 

which is ae formed with two faced internal surfaces 
having ports therein communicating with the distributing valve. 
The construction is such that the two respective sui of 
the liner and jacket form upper and lower steam-tight joints, and 
the corresponding portsin the said surfaces coincide, that a steam 
jacket space is formed around the liner, and that upon withdrawal 
of the liner the piston of the inner or low-pressure cylinder can be 
withdrawn through the jacket without ing steam-pipe joints. 
High-pressure steam may be admitted to the steam jacket space, 
so that it passes thence to the outer or high-pressure cylinder. 
The cover of the inner or low-pressure cylinder may be formed 


slackened, this slack being taken up by the delivery rollers and 
the retreat of the frame that carries the endless sheet, This 
slacke' and tightening of the sliver is, it is stated, a fruitful 
in continuity of the sliver, and it is to remedy 


according thereto a smooth 


venting its dismemberment. e “conductor” is the full width 
of the sliver next the endless sheet, and its sides are con 


mouth while forming a selvedge to the sliver. (Accept 


slack ee and su it slightly and momentarily, thus pre- packs gs 
el 


to the shutters. Byer 
next to the delivery rollers to assist the action of the trumpet- | across the passage-way and having an aperture coinciding 
7 ed July 9, (Accepted 


MISCELLANEOUS. 


20,468. F. Knuttel, Charlottenburg, Berlin. Ma} 

Drums. (3 Figs.] October 12, 1901.—This jinvention i 
lates to malting and drying drums, and has for its object to 
render more uniform the circulation of the air in the malt. [py 
an ordinary malt drum having a rotating shell, and in which the 
malt is ventilated by means of a perforated central tube in com. 
bination with perforated tubes disposed concentrically to the 
central tube, it has been found that the ventilating or heating of 
the malt between two adjacent ventilating tubes, the centra] 





(ages 


tube, and the drum shell, was not sufficiently uniform, as the air 
current proceeding from the ventilating tubes had the tendency 
to escape on the shortest path towards the central tube through 
which the air is exhausted. This objection is overcome in appa- 
ratus according to the present invention by irregularly perforating 
the ventilating tubes in such manner that the holes provided in 
them are increased in number and area with increase in their 
distance from the central tube. (Accepted July 9, 1902.) 

1435. M. , London, and G. H. Ide, Birming- 
ham. Ball and et Joint. (3 Figs.) January 18, 1902, 
—This invention provides means to prevent relative rotation of 
the two halves of a ball and socket joint. Projections on the ball 
or on the socket engage tively recesses between projections 
on the socket or on the ball. The claims are limited to the use 


Fig.3 





of the coupling for electrical connections, and to such couplings 
in which there is either “a hollow ball having radial projections 
freely engaging with inverse projections upon a socket,” or “a 
serrated hollow ball with a co! ndingly serrated cup socket.” 
One form of such a coupling is described and illustrated. (Ac. 
cepted July 9, 1902.) 


10,958. E. H. H , Bethlehem, and H. J. Seaman, 
Catasanqua, Pa., U. Portland Cement. 
{4 Figs.) May 28, 1901.—According to this invention the blast 
end of the cement kiln is kept under air pressure, either by the 
use of an unusually pone , full of materials to be treated, 
or of a damper on the discharge 7. The pressure must 
be such as will produce fusing of the lime by reason of the 
increased heat, and the lime should be used in greater proportion 























(iq 868) 


than heretofore; it should constitute about 67 per cent. of the 
whole ingredients of the cement. ‘There are two tap-holes for 
the fused cement at different levels, in order that cement may be 
drawn from the upper hole of a quality free from iron. It is 
stated that any iron in the kiln is reduced to the metallic state 
and descends to the bottom of the fused mass, and that cement 
—— by the process has great strength, and is quite free 
rom uncombined lime and from discolouring materials. (A¢- 
cepted July 9, 1902.) 

15,426. Sir W. E. J. Vavasour, Tadcaster, Yorks. 
Stop vatvee. (7 Figs.) a 80, 1901.—Stop-valves according 
to this invention comprise guide-ways across the passage-way to 
be controlled, two supe shutters in the guide-ways and 
capable of sliding in opposite directions, and an aperture through 
each of the shutters and formed in such relative positions that 
when the shutters are in their first position relatively to each other 


Fig. 1. 





























source of 5 ’ 
this defect that apparatus according to this invention is devised ; | the passage-way is open by reason of the apertures in the = 4 
surfaced “conductor” receives the | and the pay ae coinciding, whilst in the second position 

n ti 


i shutters do not coincide and the passage-way is 
Means are provided for giving the requisite sliding motions 
ere may be a stationary face-plate extending 


-way and against which the shutters slide. 








integrally with the liner, and a steam jacket space may be formed 


the passage 
1902.) July 9, 1902.) 
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690 HORSE-POWER VERTICAL COMPOUND ENGINE; DUSSELDORF EXHIBITION. 
CONSTRUCTED BY THE DINGLER MASCHINENFABRIK A. G., OF ZWEIBRUCKEN. 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION, 

(Continued from page 336.) 
DISINTEGRATORS. 

A DIsINTEGRATORS of many kinds are to be seen 

in the Exhibition. Some designed especially for 

chemicals are shown by Gebriider Burberg, of Mett- 
mann ; for quartzite mills by Louis Soest and Co., of 

Reisholz-Diisseldorf, who also exhibit tandem and 

eompound engines with slide-valve gear of their own, 

and motors for furnace. or producer gas; by the 
seiniache Maschinenfabrik, of Neuss, who have 

S i elevators on view ; and by Berger and Co., of 

: bach, near Cologne, whose ball mills are parti- 

ly constructed for the recovery of moulders’ 
sand, and for other purposes. 





(For Description, see Page 408.) 





Siac CEemMENTSs.—BupERvUSs.—RHEINISCHE 
Berea A. G. 

Slag cements are made and exhibited by many 
iron works, but the denomination ‘slag cements” 
is widely objected to. This is justified because 
great care is taken in the manufacture, and excel- 
lent results are obtained in some cases, as the cer- 
tificates testify. But the Portland cement manu- 
facturers are right in their protests. The term 
‘iron Portland cement,” adopted by the two 
firms we shall mention, may, perhaps, be acquiesced 
in. 

The Buderus Eisenwerke, of Wetzlar, which 
employs 2000 men, has built up a handsome pavilion 
of such cement blocks of different colours. The 
pavilion contains specimens of iron and manganese 
ores ; a section of their Amanda iron mine, on the 
Lahn River ; models of a blast-furnace of novel 





type, and of their double covers for furnace 
tops ; specimens of castings; and{cement blocks 
for various purposes. A test-piece, 5 square centi- 
metres (0.8 square inch) in section, has been hang- 
ing in the pavilion for months, loaded with 150 
kilogrammes (330 lb.); the testing apparatus is 
also on view. The iron cement is made by intro- 
ducing the liquid slag into water, and compressing 
the resulting grains with slaked lime ; very high 
pressure is applied, and subsequent calcination is 
not required, it is said. Two of the firm’s works 
turn out slag stones. 

The Rheinische Bergbau-und Hiittenwesen A. G., 
of Duisburg, has also a pavilion of its own, in 
which cement blocks play an important part next 
to iron and steel. Noteworthy is the model 
of a steel ingot mould for charges of 30 tons, 
made in one piece. The whole exhibit, like the 
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last-mentioned one and many others, is excellently 
arranged. The ores, products, and test-pieces dis- 
played are all labelled with corresponding numbers, 
so that the composition can quickly be traced. 
The blast-furnace slag is ground with limestone, 
the powder shaped under the press, and the baked 
clinker ground again. As colouring matters, ochres 
and ultramarine are chiefly employed. These 
colours are ground with the finished cement, and 
pressed into the soft slabs, which are not baked 
afterwards. The resulting tiles and the artificial 
sandstones, which are worked with the chisel, 
look very attractive; but the coloured stones 
were only introduced two years ago. The pavilion 
itself was erected by Gebriider Kiefer, of Duis- 
burg, who build blast-furnaces, coke ovens, &c., 
and who have also erected the coke-oven pavilion 
of Dr. C. Otto and Co., already mentioned. 

We have been asked to state that the president 
of the Deutscher Beton Verein, Herr Eugen 
Dykerhoff, is head of the firm of Dyckeroff and 
Widmann, of Biebrich. 


FIrREBRICKS.—STONEWARE.—TUFA. 


This firm of Otto and Co. employs about 
1250 men in its works at Dahlhausen on the 
Ruhr, which were established in 1872. The 
quartzite conglomerate quarried near the works 
contains from 95 to 97 per cent. of silicic acid, and 
from 3 to 5 of alumina. So many firebrick factories 
were represented at Diisseldorf that we cannot do 
more than name some of the chief firms, most of 
whom also supply clay conduits, ordinary bricks, &c. 
These are the Pennie H. Roth and Company, of 
Arloff; the Diisseldorfer Chamotte - Tiegelwerke, 
formerly Schorn and Bourdois, who also exhibit 
graphite crucibles ; the Diisseldorfer Thon-und 
Ziegel Werke, who have built up a handsome 
arched gate of bricks, with rosace and windows, 
tastefully decorated with green and brown tiles ; 
J. Chr. Forsbach and Co., of Miilheim (Rhine), 
(muffles and retorts); the Idawerk, of Krefeld- 
Linn, which makes a speciality of silica and dinas- 
stones, and shows a Siemens-Martin furnace of 
8 tons capacity ; E. Miillensiefen, of Diisseldorf, 
clay bricks, and also tufa and pumice-stone, 
to which we shall refer again. The Stettiner 
Chamotte-Fabrik, formerly Didier, of Niederlahn- 
stein, has enamel muffles and a model of a bench of 
inclined gas retorts on view, which are very largely 
used in German gas works. The Westdeutsche 
Steinzeug Chamotte-und Dinaswerke, of Eus- 
kirchen (late Euskirchener Thonwerke), are 
likely to be overlooked, as they have their 
exhibit behind the main building and the Alpine 
panorama ; their acid and alkali-proof stone- 
ware is, however, well worth inspection. They 
make all kinds of chemical stoneware, nitra- 
ting vessels, chlorine apparatus, boilers, con- 
densers, galvanic baths, mostly in one piece, 
with stoneware taps without any —_— and in 
some cases provided with iron shells, facilitating 
transport. Their ‘‘montejus” of 500 gallons can 
withstand an internal pressure of several atmos- 
pheres. A stoneware vessel of 2000 gallons capacity, 
the greatest ever made, probably, forms the chief 
show-piece ; an acid-absorption tower, to be charged 
with coke, balls, or tubes, one metre in internal 
diameter, and further, a large cooler coil, freely sup- 

rted, are also noteworthy. Two firebricks, 8 ft. 
- 3} ft. by 6in., dinas stones, and Cowper ap- 

aratus represent other branches of the works. 
he firm supplies complete chemical and metal- 
lurgical installations. 

The Feuerfeste Industrie, of Diisseldorf, makes 
a speciality of firebricks of the W. Engels type, 
which are covered with a layer of three parts of 
carborundum and one part of soluble silicate ; 
these stones are said to bear a heat of 2800 deg. 
Cent. 

The Vereinigte Grossalmeroder Thonwerke, in 
conjunction with Dango and Dinnenthal, metal- 
lurgical workers (tuyeres, &c.), of Siegen, show their 
quartz stones, coke ovens, and graphite crucibles, up 
to one ton in capacity, in the Siegener collection ; 
the graphite crucibles are recommended for metal 
foundries ; some of the tirebricks contain up to 
43 per cent. of alumina. 

In stoneware are particularly to be mentioned— 
Franz Hensmann, of Cologne; the Verein West- 
deutscher Thonrdhrenfabriken, of Cologne; and 
the Ribbertwerke, of Hermiilheim, near Cologne. 
The latter make all kinds of stoneware pipes for 
conduits and sewers, and they confine themselves 
to stoneware in this branch; their briquette 


machines have already been referred to. The cen- 
trifugal machines and hydro-extractors, shown by 
Gebr. Heine, of Viersen, are lined with stoneware ; 
whilst Franz Clouth, of Kélnnippes, uses hard 
rubber as lining. The centrifugal apparatus of 
Robert Spiess Fr. Sohn, of Barmen, are constructed 
for dyeing and bleaching works. 

The trass, tufa, and basalt of the district were 
scarcely so prominent as one might have expected. 
The Siebengebirge opposite Bonn, the Eifel moun- 
tains, and the Brohl valley, north of the Moselle 
on the left bank of the Rhine, are all volcanic ; 
basalt and tufas are quarried. The trass, which 
occurs chiefly in the Brohl valley, is a porous loose 
trachyte tufa, resembling sand, aad .generally quite 
white, although it may contain more than 10 per 
cent. of iron oxide. Like the puzzolane, Santorine, 
and other volcanic alumina-iron silicates, it forms 
with lime a natural cement, which has a limited 
application in concrete. The trass is further the 
raw material of the so-called Schwemmsteine, a 
very light stone which looks like a pumice-stucco, 
and to which many houses near Coblenz and 
Neuwied owe their natural white exterior. The 
Rheinische Schwemmsteinindustrie des Neuwieder 
Beckens has erected a house to explain the various 
forms in which the stones and products are ap- 
plied. Recently, the Stein-und-Industrie-Gesell- 
schaft Brohlthal, of Cologne, has added another 
building near the cement exhibits. The house is 
built up of massive Weibern tufa, cut with a 
diamond saw; phonolite stone, another volcanic 
silicate of the district, generally a grey or greenish 
mass of sanidin and nephelin (feldspars), in which 
crystals are imbedded and hence styled a porphyr, 
is also shown as building stone. 


Crramics.—Mosaics.—FLOooRsToNES.— TILES. 


These industries also prosper on the Rhine, and 
although several notable firms have kept away, the 
handsome pavilions and Group IX in the main 
building, and also in the annexe behind it, give a 
good idea of the efficiency of the factories and of the 
trend of the popular taste. Coloured tiles and 
ceramic panels seem to replace parquet floors, 
wainscoting, and carved house decorations to a cer- 
tain extent. In the pavilion of Wessel’s Wand- 
plattenfabrik—a lofty hall, with skylight, wall pic- 
tures, floor and walls all in coloured glazed tiles— 
the effect is decidedly pleasing. The pavilion of Ville- 
roy and Boch, of Mettlach, is essentially modern. 
The firm was established in 1767, and possesses eight 
works in which building materials, mosaics, terra- 
cottas, china, and glass-ware, are manufactured. The 
pavilions of Lamberty, Servais and Co., of Ehrang- 
Trier, and of the Sinziger Mosaikplattenfabrik 
are noteworthy for their mosaics, which, in the 
latter case, appear somewhat crude. F. A. Mehlem, 
of Bonn, whose porcelains we also notice, mounts 
his fine stoneware and other articles in copper and 
brass. All these pavilions are situated near 
the Hofgarten entrance. Rud. Leistner, of 
Dortmund, displays his glass mosaics in Group 
XIX—Building and Engineering; this firm has 
frequently been mentioned in the Press of late 
years, because the mosaics it supplied for the 
Emperor William’s monument in Berlin developed 
cracks which may or may not be due to faulty 
foundations. The firm also exhibits brick presses ; 
Ed. Laeis and Co., of Trier, show presses for 
bricks, mosaic tiles, and converter bottoms of 
dolomite. The pavilion of Kiipperbusch and 
Sdhne, of Schalke, again near the Hofgarten, con- 
tains stoves and fireplaces, together with articles by 
Villeroy and Boch. The Unter - Westerwalder 
Thonindustrie has a collective exhibit of old- 
fashioned art stoneware and other goods, by S. P. 
Gerz, R. Hanke, R. Merkelbach, Marzi and Remy, 
Thewaldt, and others. The Ceramic school of Héhr 
has taken a noteworthy part in this exhibit. We 
may finally mention: the Thonwaarenfabrik Oeyn- 
hausen (clinkers and terra-cotta statuary) ; Math. 
Grathes, of Osterath (mosaic and majolica); and 
the obelisk of refractory products of G. Haarmann 
and Co., of Witten. 


GLASS. 





The glass industry of the district is responsible 
|for the disappearance of large forests. Of 75 
German plate-glass works, 12 are situated in the 
| district. The works of the Saar basin, where the 
industry first found a home, do not appear to be 
represented, however. We notice the art glasses of 
Van Houten, of Bonn ; the Glasgraphische Werke 
L. C. Duntze, of Frankfort-on-the-Main; the 


Glas-und Spiegelmanufactur, W. Kinon, of Aachen; 
the Rheinishe Glashiitten, A.G., of Koln-Ehrenfeld; 
and the Verein der Rheinischen und Westfilischen 
Tafelglashiitten, of Bonn. The last-mentioned firm 
has composed a group of its technical and artistic 
glassee in the main building. The K6ln-Ehrenfeld 
firm claims to have re-discovered the secret of the 
medieval ruby cathedral glass, thanks to the re. 
searches of Dr. O. Rauter. One of their specialities 
are glasses, the coloured faces of which are wholly or 
partly removed by chemical or mechanical means, 
The Glasgraphische Werke make transparencies, 
glass tiles, and glass decorations for furniture on a 
different plan. The face is smooth, the pattern is 
attached to the back, and the back of the pattern is 
rough. This back is fixed with the aid of mortar, 
&c. ; the colour effect is therefore not impaired by 
the method of mounting, and the decorations can 
be cleaned and polished without detriment. The 
pavilion of the Schalke firm, which employs about 
600 men in its two works at Schalke and at Dorsten, 
is filled with specimens of plate glass of large 
dimensions, and various types of smooth and pat- 
terned glasses up to 2 in. in thickness, and with 
glass for floorings and roofings. A_ speciality 
of their ornamental glasses is the polished or dim 
black glass with ground-in inscriptions. This 
glass is said to be very durable, and enjoys popu- 
larity. W. Vaupel Sohn also has his works in 
Schalke ; he exhibits in the Machinery Hall. M. 
Kinon, of Aachen, displays silvered and opalescent 
crystal glasses. 

Emery stones are shown by Merkelbach, Stadel- 
mann and Co., of Grenzhausen, and Peter Laux, 
of Haan. The Aktien-Gesellschaft fiir Schmirgel- 
und Maschinen-fabrikation, of Frankfurt-Bocken- 
heim, combines its emery tools with planing, shap- 
ing, and bevelling machines. 


Burtpine. AspHaLt.—-PorTTER AND Co.— 
A. Srepet.—W. JOEDECKE. 


In the building branch we notice first Poetter and 
Co., of Dortmund, who have erected a producer plant 
of their own system, driving a rolling-mill motor, 
and who undertake metallurgical and mining in- 
stallations. The pavilion of A. Siebel, builders, of 
Diisseldorf-Rath, a wooden structure of two stories 
with filled-in walls, is interesting, especially on 
account of the asphalt-lead packing of the firm, 
the application of which is exemplified by models 
of bridges, tunnels, conduits, houses, &c. The 
garden on the flat roof of the house also demon- 
strates the use of this packing, which generally con- 
sists of one sheet of lead foil between two layers of 
asphalt. It is further shown how damp spots in 
walls can subsequently be protected against the 
moisture. Artificial ponds have been supplied with 
such lead-asphalt bottoms, and have stood the 
winter cold well. 

The small pavilion of W. Joedecke, of Niiremberg, 
labelled ‘‘the Best Roof,” exemplifies the manufac- 
ture and application of novel roof-tiles made only of 
one part of cement and two parts of sand. The rec- 
tangular tiles are made with lateral ridges on two 
adjoining edges of the upper side, and two corre- 
sponding ridges on the lower side ; there is further 
a ridge provided with a nose on the lower side, 
and a cross-ridge to hold the tile if the nose should 
break off. The tile thus rests on the purlins of the 
roof only with the nose-ridge, and the tiles lie a 
little slanting, engaging with their flanged edges 
into one another. The tiles are made by hand ina 
simple moulding machine, with whose aid one man 
can finish 400 tiles in a day. 


ASBESTOS.—PoRTABLE HovseEs. 


The asbestos house of the Frankfurter Asbest- 
werk, formerly L. Wertheim, consists of wood and 
asbestos ; it is built in the Scandinavian style, and 
contains both asbestos and rubber goods in superior 
quality. The rubber plates are all pressed, not 
rolled. Asbestos packings of all kinds are shown, 
the asbestos being woven with hemp, cotton, 
wires, &c. i 

The Erste Deutsche Asbest-und Korksteinfabrik 
J. Kathe, of Deutz, has given its pavilion, also 
built up of wooden posts and asbestos plates, the 
appearance of a shooting lodge. Cork asbestos 
forms the speciality of this firm. The Deutsche 
Asbest-Gesellschaft, of Duisburg, has supplied tke 
lagging for the superheated steam pipes leading 
from the boiler-house to the Machinery Hall. 
Portable barracks and temporary buildings can te 
seen close to the Rhine Gate of the Exhibition. 





| The Deutsche Baracken-Gesellschaft, of Cologne, 
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builds the houses up of wooden panels on the 
Briimmer system ; each panel consists of two boards 
with air space between. In the Docker Barracks 
impregnated cardboard, guaranteed to stand the 
weather, replaces the wood. Asbestos houses in 
the strict sense are not on view. The calamity that 
befell General Waldersee’s asbestos house in China 
is not yet forgotten ; but asbestos houses, after all, 
are only intended to be light, portable, and fairly 
fireproof buildings. 


RupBeR.—CaABLes. Franz CLroura.—LanbD-uND 
SEEKABELWERKE A. G. 


Asbestos brings us to rubber, and rubber to 
cables. The firm of Franz Clouth, Rheinische 
Gummiwarenfabrik, of Cologne-Nippes, which is 
represented in the main building and in the Dort- 
mund miners’ collective exhibit, was established in 
1862. The parent works command 600 horse-power 
in steam engines, and 400 horse-power in electric 
motors ; nearly 600 men are employed. We will 
presently speak of the affiliated companies. Of 
especial interest in their stand in the main building 
are two rubber belts; one 130 ft. in length, 16 in. in 
width, and 0.44 in. thick, containing eight layers of 
cotton, has done twenty years’ duty in the coke- 
oven plant of the Roechling steel works of Alten- 
wald, and having been sent up only for the Exhi- 
bition, will go back to these works. The other is a 
conveyor belt, over 300 ft. long, 30 in. wide, 0.6 in. 
thick, with seven layers of cotton, and is made for 
a gravel-dredger. There are also some rubber- 
covered rolls for parchment paper. works, 1905 mm. 
(6 ft. 3 in.) long, 290 mm. (11.4 in.) in diameter ; 
for paper works, 344 mm. (13.5 in.) in diameter ; 
and for wax-cloth works, 6 ft. 11 in. long. The 
centrifugal pump, with hard rubber lining, has 
already been mentioned. The hard rubber pumps 
of the firm are made for hand and power working ; 
the cylinders have, as a rule, a diameter of 4 in. 
and a stroke of 10 in., pipes of 2 in. diameter, and 
ball valves; plunger pumps are fitted with dia- 
phragms, also of rubber. No packings are applied. 
These pumps, which are recommended for alkalies 
and acids, have received the highest distinction at 
the Paris and other exhibitions. 

The complete outfits for divers of Fr. Clouth 
have, since 1887, been used exclusively at the 
German Navy dockyards; these outfits are also 
made on the Rouquayrol and the Schaphander 
systems. That all kinds of sporting, chemical, 
and medicinal articles, pneumatics for cycles 
and automobiles, hose, &c., can be seen, need 
hardly be said. But the novel rubber tiles for 
flooring deserve mention, as they are already 
widely used in bath-rooms, hotels, offices, and 
especially on board ship. These floorings are 
stamped in squares of 34 in., 0.3 in. thick, the 
edges being notched so that the tiles fit tightly into 
one another ; they are fixed with the aid of cement, 
and varnished over. They are made in a variety 
of colours, and can be scoured with soap and water. 
The roofs of several of the Exhibition buildings— 
for instance, of the large hall of the Dortmund 
miners’ exhibit—are covered with Clouth’s water 
and fire-proof cloth. 

Two affiliated companies of the firm of Fr. 
Clouth are represented at Diisseldorf, the Nord- 
deutsche Seekabelwerke A. G., of Cologne and 
Nordenham, established 1899, only by patterns of 
cables and models of cable steamers, &c. The 
works at Nordenham on the Weser, which employ 
350 men, have made and laid the submarine cable 
to the Rote Sand lighthouse ; the cable Emden- 
Bacton, and the Tsingtau cable, which they also 
laid, as well as the cable steamer Von Podbielski, 
were, however, of British origin. 

The Land und-Seekabelwerke A. G., of Cdéln- 
Nippes, the other affiliated firm, dates from 
1898, and is very well represented ; the parent 
firm had manufactured cables since 1891. The 
works draw copper wire, and supply insulated con- 
ductors and balata and gutta-percha cables of all 
kinds, High-tension cables form a_ speciality, 
whose reliability is demonstrated every afternoon in 
the Exhibition by experiments which remind the 
visitor of the deafening spark display of the 
Allgemeine Elektricitits - Gesellschaft in Paris, 
1900. But what’ attracted crowds in Paris is not 
much stared at in Diisseldorf, although the display 
18 certainly not less interesting. The 110-volt 
currents of the Exhibition supply circuit are raised 
to 100,000 volts in three transformers, and the cur- 
oy are taken through a-concentric cable to the 

Tont and back of a mica dise, 4 ft. in diameter, 





the sparks splashing from the centre to the peri- 
phery. In another experiment, the current is 
suddenly short-circuited through two cables. A 
high-tension cable for 50,000 volts helps to illumi- 
nate the Rhine Gate of the Exhibition, and the 
handsome steel-arch Rhine Bridge,* on which the 
name of the constructors, the Gute-Hoffnungs- 
hiitte, shines out in the evening. This triple cable 
has a length of half a mile. 

In the low-tension cables, the conductors are 
wrapped with rubber, jute, and hemp. The high- 
tension cables are insulated only with manila paper, 
which is applied in several layers, and afterwards im- 
pregnated in vacuo. The compound called solodin 
remains always soft. In multiple cables the separate 
conductors generally consist of several wires, which 
are wrapped with paper, twisted, and then im- 
pregnated. A triple cable for currents of 15,000, 
6000, and 1000 volts has, for instance, been supplied 
to the petroleum district of Baku. 

The firm has also furnished the cables for the 
interesting power transmission, opened in Decem- 
ber, 1899, from the electricity works Berggeist, 
near Briihl, which supply the district between 
Cologne and Bonn with light and power. The cables 
have already spread to the right bank of the Rhine. 
Most of the current is used in electric motors ; 
triphase current is generated at 5700 volts. This 
plant is due to the enterprising spirit of the sugar 
works of Briihl, of the lignite mine Berggeist, and of 
twenty small municipalities of the fertile district. 
When supply was opened, sixty communities were 
already on the list of customers. The company, 
which works in conjunction with the Union of 
Berlin and the Gesellschaft fiir Elektrische Unter- 
nehmungen, of Berlin, has secured a monopoly for 
twenty-five years. The town of Bonn is excluded 
from the area of supply, but several works, com- 
manding more than 100 horse-power in their own 
plants, very soon joined. The Kabelwerke supplied 
fifty-five miles of high-tension cables to start with, 
all of which passed the severe tests. Bare aerial 
conductors are applied on some high-tension circuits 
without any guard wires. The boilers of the cen- 
tral power station are heated with lignite. 

The junction boxes for these polyphase cables 
show some interesting novelties. We also notice a 
telephone cable containing a thousand loop wires, 
made for the German Postal Department, and shaft 
cables for collieries. 

The Deutsch-Atlantische Telegraphengesellschaft, 
of Cologne, explains the working of the German 
submarine cable Emden-Azores-New York. 


FELTEN AND GUILLEAUME. 


This famous firm, of Miilheim-on-the-Rhine, is 
distinguished more by its exhibits .of metal work, 
wire cables of iron and steel, copper, rolled and 
forged, bronze, dynamo and piano wires, metal 
springs, &c., than by its electric cables and rubber 
goods. The firm have built up two imposing 
pavilion stands in the main hall, the most striking 
feature of which are, perhaps, the steel wire cables, 
built up of wires of Z section. These wires fit so 
well into one another that a cable 3 in. in diameter 
readily yields to any pressure. The Carlswerk is 
the chief factory of the firm, which was established 
in 1826, and employs now 5600 men. 

The Kabelwerk Rheydt, of Rheydt, was only 
founded in 1898, and gives occupation to 280 men. 


Pant ; Saut ; MEeIswinKEL.—KEMPCHEN. 


Of rubber firms we have further to notice the 
Pahl’sche Gummi and Asbest-Gesellschaft, of Diis- 
seldorf ; S. Saul, of Aachen ; and Hans Meiswinkel, 
of Essen. The latter confines himself to water- 
proof outfits for miners. Pahl makes specialities 
of plunger packings, system Landgriiber-Frantz, 
elastic metal packings, system Holzer, and of his 
polypyrit compound, supplied in sheets and washers, 
and recommended as packing for steam cylinders, 
acids, alkalies, oils, &c. 8S. Saul calls his special 
rubber compound for that purpose ‘‘ melanit” ; he 
further displays articles connected with sport. 

The German manufacturers of rubber goods have 
combined to form a Centralverein, which at present 
numbers 39 members, 19 of whom each employ more 
than 100, and four more than 500 pee le. Belt 
makers also form an association, which held its 
annual meeting at Diisseldorf this June. Wenotice 
one firm, the Oberhausener Treibremen-Gummi-und 
Isolirwerke W. Kempchen, which shows leather 





* See ENGINEERING, vol. lxix., page 677. 





belts, 1 gs, &c., of rubber and asbestos, and, as 
a speciality, insulating compounds for damp mines, 
(To be continued.) 








THE BRITISH ASSOCIATION, 
(Continued from page 371.) 
THE AcTION oF SLEDGES ON Roaps. 


A PAPER by Mr. Vaughan Cornish on ‘‘ Regular 
Undulations Produced on a Road by the Use of 
Sledges ” was next read in Section G. Although, 
judging by the title, the — did not appear to 
promise results of wide application for usefulness, 
there would appear to be analogy between the action 
of the sledge and the steam roller on surfaces not 
properly prepared for its action. The author stated 
that on the steep road from the Saddlestone Slate 
Quarry, Coniston, sledges were used to convey the 
slate down to the railway, the load for a sledge being 
half a ton. On the up journey the empty sledge 
was placed in the cart, to which on the down 
journey it acted as a drag, sothat the sledges were 
only pulled down hill. The sledges produced un- 
dulations of a symmetrical and rounded form, 
resembling a curve of sines, in theroad. The length 
of the sledge runners was 4 ft. 7 in. The average 
length of the undulations from crest to crest was, 
in September, 1901, 14 ft. 8 in., and in August, 
1902, 14 ft. 9.4 in.—-i.e., a little more than three 
times the length of the sledge. The average height 
from trough to crest of a series of seven ridges, 
measured in 1902, was 7.5in. Identical sledges 
were used on part of the road from Cove Quarry, 
on another side of the hill, which also produced 
undulations, the average length of which was 
14ft.9in. Sledges have been in use on ‘the 
Saddlestone Quarry road for forty years, and it 
had not been found practicable to avoid the forma- 
tion of these inconvenient undulations.. From time 
to time the crests, which were said to become very 
hard and compact, were hacked up, and the material 
thrown into the troughs. Their formation was 
generally ascribed by those who used the road to 
Initial inequalities (such as cross-channels caused by 
violent rains) of sufficient size to make the sledge 
pitch. Unequal hardness of different parts of the 
road had also been assigned as a cause for com- 
mencing that pitching motion which was obviously 
associated with the formation of the undulations, 
When these conditions existed, they undoubtedly 
tended to produce the effect ; but the author found, 
by experiment with a miniature sledge, that when 
the detritus of the road consolidated readily under 

ressure, these undulations arose spontaneously 
y the action of a steadily moving sledge when 
furrowing a homogeneous and level road. The 
wedge of detritus pushed along in front of 
the prow of the sledge became compacted, the 
sledge surmounted it, rolling like a wheel, 
and the detritus remained behind, as an ex- 
crescence incorporated with the road. At the 
same time the sledge pitched, furrowing the road 
more deeply, accumulating detritus in front of it, 
which it finally surmounted, with the rolling move- 
ment which assisted to compress, bind, and consoli- 
date the material, building up the next crest.. The 
conversion of the plane surface to a strongly un- 
dulating surface of definite wave-length, in the 
author’s experiments about 3} times the length of 
the sledge, proceeded very rapidly when the mate- 
rial (coarse river sand by the shore of Coniston 
Water) was of the right degree of dampness. The 
(horizontal) track was free from inequalities or ob- 
structions, and the sledge was drawn steadily and 


mai & 

A long discussion followed the reading of this 
paper, and was opened by Colonel Crompton, who 
pointed out that the steam roller was apt to form 
a series of undulations on a road such as the author 
had described, and these were aggravated by cross 
channels. The effect had always been a great 
mystery ; but the author had given a clue to its 
solution. Another speaker said the same thing had 
been observed on the roads near Belfast, where 
sledges were used ; but the undulations varied with 
the gradient of the road. 

Mr. W. W. Beaumont, referring to Colonel 
Crompton’s remarks as to. the action of road 
rollers, referred to the proceedings of the Roads 
Improvement Association. If the road roller were 
watched whilst at work, it would be seen to push a 
wave in front of it for a time, until the roller 
would mount the wave, thus forming a series of 
hard and soft places. He exclaimed against the 
practice followed in London of throwing a road 
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THE DAW AIR-COMPRESSOR. 
CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS LINCOLN. 
(For Description, see Page 408.) 
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THE DAW AIR-COMPRESSOR. 


CONSTRUCTED BY MESSRS. ROBEY AND CO., LIMITED, ENGINEERS, LINCOLN. 


(For Description, see Page 408.) 
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THE DAW AIR COMPRESSOR 
SINGLE STAGE DIRECT ACTING TANDEM. 
Dia’ Aur Cyinder 16, Stroke 38; Revs 112. 
Piston. speed 616 1% per min. Gauge pressure 70 lhs. 
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open to traffic as soon as it was rolled, and then 
doing nothing at all to keep it in order until it was 
closed and picked up again. The hammering and 
jumping of vehicles from crest to hollow of the 
irregularities was the cause of mischief. If men 


were regularly employed to make good small defects | 


as they arose, it would lead to saving of money 


and much increase the safety and convenience of | shown. The author said that in previously-designed | through a slot in the tail of the spring its tension 


| vehicle wheels having springs inserted between hub | could be adjusted so as to keep the rim true. The 


the public. 


- John Brown said that the effect described | 
would be well shown by the use of the viagraph ; | 
whilst other speakers referred to the fact that metal | 








of such joints involved continual loss of power by 
friction in the joints as the wheel revolved. In the 
wheel shown at the meeting no joints were ‘used, 
and the spring spokes were attached rigidly to hub 
and rim, but the tendency to fracture at the points 
of attachment was overcome by spreading the break- 
ing stress over a foot or more of the ends of the 
spring, the ends of the steel strip from which the 
put on the London roads was too large, that the | spring was made being given a taper form, gradually 
rollers were too heavy, and that too much ‘‘lining” | increasing in thickness towards the ends. The 
was spread on the macadam. | Spring spokes were crossed alternately between hub 
|and rim to give sideway stability. The outer ends 
An Exastic WHEEL. were bolted to a casting attached to the inner side of 

Mr. John Brown, of Belfast, next described | the rim; the inner ends to a specially-made hub, 
‘* A New Elastic Wheel,” an example of which was|so formed that by means of a taper key passing 





and rim, such springs, if rigidly fixed at their ends, 
would be‘soon broken off at the points of attach- 
ment owing to the bending due to the continual dis- 





whole set of springs were clipped fast by rings 
bolted on the faces of the hub. The wheel stood 
well a test at considerable speed on rough roads 
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when used as a driver, and carrying a load of 
11 cwt. ; 

During the discussion on this subject Colonel 
Crompton pointed out that a period of vibration 
mee 8 be set up in the wheel which would make 
travelling very unpleasant. So much weight near 
the periphery would be a serious matter if it were 
necessary to brake the wheel suddenly. 

The author, in replying, said that plate springs 
had been suggested ; But they introduced an 
element of friction, whilst his wheel was especially 
designed to get over friction. Colonel Crompton’s 
remarks were pertinent, and he had found the 
bounding motion due to the springs to be rather 
difficult to get over. 

An Aut-Stations Express. 

Mr. Brown next explained, by the aid of a 
model, an idea he had evolved for running a train 
continuously and yet enabling 8 agent wy to join it 
and get off at any station. Tho model showed a 
circular track. The last carriage on the train was 
slipped as each station was passed, and passengers 
wishing toalight at the next station would proceed 
to the last carriage, the train being, of course, 
continuous on the American plan, so that access 
could be had right through. When the slipped 
carriage had deposited its passengers and taken up 
a fresh load, it would be started, and the next train 
would be allowed gradually to catch it up. It 
would then form part of the new train until, having 
passed a sufficient number of stations, it came 
to be the last carriage again, when it would be 
once more slipped. Of course the cars would be 
electrically-driven, and the author exhibited a 
model showing how by an electrical device it could 
be shown in the separate car and in the overtaking 
train how far the two were apart. 

Sir Frederick Bramwell suggested that, to pro- 
ceed from one car to another, the cars might be 
made to run side by side on different tracks, an 
idea which was further elaborated by the Pre- 
sident. 

A New Levene Starr. 

A paper was read by Mr. G. W. Herdman on 
‘*A Direct Reducing Levelling Staff,” an example 
of which was shown. The author stated that the 
object of this staff was to lessen the arithmetic 
which is always necessary to obtain from the 
observation through the level telescope the actual 
height above datum of the spot where the staff is 
held. The staff might be any number of feet in 
length, and might be graduated according to any 
pattern which the user found convenient. It dif- 
fered essentially from the ordinary levelling staff in 
having a shoe which slides on the staff at the end 
with the maximum graduations, and which can be 
extended and fixed at any particular hundredth of a 
foot, so as to lengthen the staff by the amount of 
that extension. The method of employing it 
was as follows: Having set up the level, the 
height of the instrument above datum or collimation 
level is obtained, as usual, by adding to the value of 
the bench mark on which the staff is held the read- 
ing seen on the staff. The shoeis then extended to 
the amount of the decimals in the collimation 
level ; and in the field-book, beneath the collima- 
tion level, is written the datum level, which is the 
total length of the extended staff less than the 
collimation level. The datum level consequently 
is a whole number without decimals. All other 
obeervations from this point of the level are then 
taken with the staff inverted—i.e., the shoe on 
the ground—and the reduced level is obtained by 
adding the reading to the datum level. The amount 
to which the shoe is extended only has to be altered 
when the collimation level is altered—i.e., when 
the instrument’s position has been altered. The 
booking at reduced levels of a large number of ob- 
servations from one position of the level is: ex- 
tremely simple and rapid. 

Professor Hele-Shaw, in speaking on this 
paper, referred to the difficulty of getting the same 
results in levelling from various students. The 
reversal of the staff in the manner proposed gave 
an excellent check, and with an experienced 
worker the accuracy would doubtless be very great. 
With careless workmen, such as one often has to 
put up with, the check would be a great safe- 
guard. 


RAINFALL AND Water Power IN IRELAND. 


Two papers, one by Dr. Mill, on ‘‘ The Rainfall 
in Ireland,” and a second by Mr. Dick, on ‘‘ Water 


Power in Ireland,” were also read. Dr. Mill, in| an 





his paper, said that to ascertain the mean rainfall | horse-power in the 30 ft. of fall. It was important 
of any region it was necessary to have continuous | to reduce the useless taxation and utilise the power, 


observations at a large number of stations. It was 
now possible for the first time to give a fairly satis- 
factory account of Irish rainfall, though the observ- 


ing stations at work were only one for every 170| 


square miles, as compared with one for every 20 
square miles in England. The number of stations 
in Ireland had increased from 83 in 1874 to 190 in 
1901, an increase of 140 per cent. The number of 
stations was still far too small, especially in Con- 
naught, and after the stimulus of the British Asso- 
ciation in Belfast produced its effect in 1875 the 
number in Ulster had ceased to grow. While 
1400 additional stations would be necessary to place 
Ireland on the same footing as an equal area of 
England, only 185 additional observers were re- 
quired to give the same number of rain gauges per 
thousand of population. Perfect records for the ten 
years 1890-99 existed for 108 stations in Ireland. 
The distribution was not satisfactory, the western 
half of the country and all the mountainous dis- 
tricts being very poorly represented. There were 
only three small areas with a fall exceeding 50 in. 
= annum in the west of Kerry, of Mayo, and 

onegal respectively. Possibly some parts of the 
eastern mountains might also have a fall exceeding 
50in. More than 40 in. fell over the whole of 
Ireland west of the Foyle and the Shannon, and to 
the west and south of a line drawn from Limerick 
through Mallow to Clonmel, whence a narrow belt, 
equally wet, ran north-eastward through the 
counties of Waterford, Wexford, and Wicklow. 
Two smallareas with more than 40 in. occurred in 
the south-east of county Down and the east of 
county Antrim. All the rest of Ireland had be- 
tween 30 in. and 40 in. of rain, except parts of 
county Dublin and county Meath, where the fall 
averaged less than 30 in. The variations of rain- 
fall in Ireland were less than those in England. 
Thus for the ten years 1890-99 the rainfall over 
Ireland was only 2 per cent. below the 30 years’ 
average ; that over England and Wales showed a 
deficiency of 7 per cent. 

Mr. Dick in his paper, of which we print an 
abstract on page 430 of the present issue, pointed 
out that the expense of the necessary works 
would prevent the waters of the Shannon being 
used with advantage; and the same was true 
of the Earne and the Ballyshannon. On the 
Lower Bann the necessary works had _ been 
carried out at a very large cost by the Board 
of Works, as in the report of Mr. M’Mahon 
in 1854. There were three falls—one at 
Kilrea, of 144 ft.; one at Carnroe, of 10 ft.; and 
one at Movanagher, of 5} ft., in addition to the 
fall at the Cutts, which varied from 4 ft. to 11 ft., 
according to the height of the tides. The flow 
varied, and it was necessary for industrial works 
to take it at its lowest, which was 50,000 ft. per 
minute. The maximum flow was 400,000 ft. It 
was useless to depend on the maximum flow, and 
for industrial purposes they had only to do with the 
minimum. 

In the discussion on the two papers, Mr. Percy 
stated that in his opinion water power would be 
useful in Ireland in starting industries which could 
be after extended by steam engines. 

Professor Fitzgerald said it was useless to hope 
for large supplies of power from water, but that, 
since water mills have ‘almost disappeared, it is 
most desirable that some use should b2 made of 
small units of power, which are plentiful in all 
parts of the country. He pointed out that, 
though little power could be obtained near Kil- 
laloe, there was suitable natural provision in other 
places. 

Mr. 8. M. Macrory, representing the Derry County 
Council, said he found that Derry and Antrim were 

ying 1300]. a year to maintain the navigation, 
which brought in only 321. last year. His council 
wT to stop that, and to utilise the power. 

e had had considerable experience with turbines, 
both in County Derry and on the Upper Bann, and 
pointed out that the flow of the Lower Bann 
differed from that of the Shannon, because Lough 
Neagh acted asa reservoir. If it were regulated at 
Toome by sluices, it could be kept uniform. He 
mentioned that the largest water-power in Ireland 
was at Sion Mills, driving the spinning. mills of 
Messrs. Herdman; and Mr. E. T. Herdman had 
recently told him that they had replaced the water- 
wheels with turbines, and would gain 50 per cent. 
of psp The s er knew the Foyle and Bann, 

was certain that the latter would develop 5000 








and save the cost of sea-borne coal. 

The meeting then adjourned until the Monday 
following, September 15, when the members of the 
Engineering Section met again in the logic class- 
room. There were six papers down for reading 
and discussion. These were all taken in the morn- 
ing, the afternoon being reserved for a joint dis- 
cussion with the Education Section on the training 
of engineers. The first paper taken was a contribu- 
tion by Mr. J. E. Kingery on 


THE Future oF THE TELEPHONE IN THE 
Unitep Kinepom. 


Mr. Kingsbury commenced his paper by the 
early history of the introduction of the telephone 
into this country, and the events which preceded 
it. On these incidents the author commented at 
considerable length, and compared the telephone 
service to telegraph and railway communication. 
The subject, although of interest and importance 
to engineers, and, indeed, to all classes of the com- 
munity, was one that it would have been more 
proper to discuss in the Economic Section ; and 
probably had the suggestions of the author been 
brought forward there, they would have been more 
freely criticised. 

Mr. Kingsbury went on to give instances of the 
manner in which subscribers to a telephone ex- 
change—that in Dundee—benefited by amalgama- 
tion of opposing companies. The annual cost of 
the right to speak with each subscriber was reduced 
from 3.975d. to 2.919d., and with the increase in 
subscribers this reduction was continually growing 
in favour of the original subscribers. In addition 
tothis the amalgamation gave the subscribers to 
the local company access to other localities. In 
Manchester, the Mutual Telephone Company 
was acquired by the National Company. At 
the time of the amalgamation 492 of the 1349 
subscribers of the Mutual Company also sub- 
scribed to the other company. The ratio of sub- 
scription to number of subscribers was 1.320d. per 
head per annum ; on amalgamation it was reduced 
to .567d. The author wished to combat the asser- 
tion, frequently made, that on the fixed subscription 
plan every additional subscriber was a monetary 
gain. With the same class of equipment the in- 
crease in subscribers would lead to a dispro- 
portionate increase of plant and working ex- 
penses. The reason why working costs at pre- 
sent are not higher than in earlier years was 
attributed by the author to improved appli- 
ances being introduced. These had cost money, 
and still further expenditure would need to be 
made, and that without an increase of revenue. 
From this might be seen the importance of making 
allowance for depreciation before arriving at the 
cost of service. Depreciation in telephone plant 
should not be confounded with the wear-and-tear of 
ordinary machinery. Certain portions might be 
claimed to be practically indestructible in them- 
selves, and yet required considerable depreciation 
allowance, owing to the changes whereby plant 
would need to be replaced, although quite capable 
of continued use. 

In 1899 an Act was passed, in virtue of which 
competition might be developed by the aid of rate- 
payers. Two municipalities—Glasgow and Tun- 
bridge Wells—took advantage of the permission. 
The first annual report of the Telephone Com- 
mittee of the> Glasgow Corporation showed that 
192,6931. 14s. 3d. had been spent in equipping an 
exchange for 5494 stations. The stations were 
subscribed for by 4697 personsand firms. Of these, 
2059 had never been telephone subscribers before. 
This, the author said, might be taken to mean that 
all the other subscribers to the principal exchange 
were also subscribers to the company’s exchange. 
The average capital expenditure per person or 
firm (not per station) was 41l., but the total ex- 
penditure included work which was undertaken in 
advance of requirements; and it was a reason- 
able inference that with a comparatively small addi- 
tion of expenditure sufficient subscribers could be 
added to reduce materially the above average. It 
was futile to take only the. cost of the usable lines, 
because there would always be considerable excess. 
To make a comparison between useful and useless 
expenditure, at a capital outlay of 351. each, 2059 
new subscribers gave a useful expenditure of 
72,0651., and 2638 subscribers a useless expendi- 
ture of 93,3301. How much. more useful the 
expenditure would have been if it had widened 
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the field of the new subscribers. In Tunbridge 
Wells there was the same result of duplicate 
subscribers and duplicate subscriptions. The 
account of Glasgow was compared in the paper 
with what the author described as ‘‘ the admirable 
arrangement concluded by the Postmaster-General 
in London,” in which every subscriber to the Post 
Office system was in communication with all the 
40,000 subscribers to the previously existing 
system. ; j : 

Dealing with the question of inter-communica- 
tion between the rival exchanges, the author said : 
‘“‘Inter-communication locally from the beginning 
would render the development of the Corporation 
exchange difficult. . . . But when the Corporation 
exchange has become larger, the conditions will be 
reversed ... On reaching that point inter-com- 
munication might be insisted upon by the Corpora- 
tion with every advantage, for the effect would be 
to complete the ruin of the opposite system.” In 
the United States the companies supplying the 
service had no limit to their existence; in the 
United Kingdom the company would die in 1911. 
Mr. Forbes had stated that it would be the policy 
of his company not to embark on new expenditure 
after 1904, but to maintain the existing system in the 
best condition till the expiry of the licence in 1911. 

Corporations, the paper stated, could borrow 
easily and cheaply. oney could therefore be 
spent on competitive systems which were the most 
wasteful, and which would give the maximum of 
inconvenience with the minimum of public benefit ; 
but money could not be spent on developing the 
existing system, to which additions could be made 
ata minimum of cost with a maximum of benefit. 
Engineering and construction work should provide 
for considerable growth ; but such work could not be 
undertaken on the terms of existing licences. The 
best that could be expected from competitive 
services with unremunerative rates and short 
tenure was hand-to-mouth construction work. 
Competitive services meant that on the expiry 
of licences it would be better for the State to lay 
down a new system, but the author considered it 
extremely doubtful whether competitive systems 
would continue to the end of the licence. He 
suggested that those municipalities which had 
undertaken competition had done so under a mis- 
taken view of the benefits to be obtained, and the 
cost of obtaining them. Duality would give way 
to unity, as the only reasonable method of con- 
ducting work. 

The discussion on this paper was commenced by 
Sir William Preece, who said that the author had 
given generally a fair review of the history 
of the telephone in this country. Mr. Kings- 
bury had, however, stated that Bell’s inven- 
tion was first introduced into this country by 
Sir William Thomson at the Glasgow meeting 
of the British Association in 1876. The speaker 
would point out, however, that the Graham Bell 
telephone brought over would not work, and Lord 
Kelvin found it impossible to make it work. Sir 
William Preece had himself brought over the 
first practicable instrument in 1877. Turning 
to another aspect of the paper the speaker 
pointed out that Mr. Kingsbury had argued 
against corapetition. He felt sure that the 
author would be looked upon and assailed as an 
advocate of the Telephone Company, but that was 
the fate of everyone who took this side of the 
question. .He himself had been surprised to find 
that he was included in that category of persons. 
Continuing, Sir William said'that he thought a 
broad distinction should be drawn between a class 
of business undertaken by a private company, a 
municipality, and a government respectively. He 
thought that the municipalities should have a con- 
trol over matters of purely local interest, but 
undertakings which affected the public at large, and 
which appertain to the whole country, should be in 
the hands of theGovernment. The Post Office was 
an example of the latter class ; and he would say 
that no business in the world was better conducted 
than that of the Post Office. If that argument were 
true, it should be employed in regard to locomotion 
Over long distances ; and he was not sure that the 
Government would not have some day to take 
over the whole of the railways. The same thing 
applied to localities, and municipalities were 

ound to take up that business which affected 
the whole district. No one would suppose that 
toads, sewers, water, &c., should be administered 
by other than municipalities and corporations ; 
but that did not affect telephone messages or 





letters, the interest of which extended over the 
whole country. 

Colonel Crompton pointed out that telephony 
was such an exasperating subject that few per- 
sons gave attention to details such as were now 
cae forward by the author. In view of what 

ad been said, he would like to ask whether 
the meeting was to conclude that we could only get 
perfection at the hands of the State. It appeared 
to be considered that we must come to that, and 
on this argument Sir William Preece would also 
include the railways as being fit subjects for State 
ownership. At first sight this might seem desir- 
able, but closer consideration would show the re- 
verse. If the administration of railways were in 
the hands of a Government department, many new 
inventions would not be adopted so quickly as at 
present. That had been the effect in regard to 
telephony ; State control had checked improve- 
ment, and at present we were far behind other 
countries. The analogy of public roads as applied 
to railways would not hold, for the conditions were 
quite different. He belonged to a society for the 
improvement of roads which was now petitioning 
Government to make certain roads accessible to 
the public, and that bad roads should be improved. 
The proposal of the society was that the whole of 
the roads of the country should be to some extent 
under Government control, and that a certain 
proportion of the cost of making and maintaining 
roads should be contributed by Parliament. Govern- 
ment in that case would have the power to appoint 
a certain proportion of members who constituted 
the road authorities. He thought that perhaps that 
might give a line as to what might be desirable for 
telephone work. In regard to opening up new dis- 
tricts, a lesson might be learned from the course 
pursued in regard totelegraphs. In a small village, 
for instance, if a new line were desired by the inhabi- 
tants, a few people would join together, or, per- 
haps, the great man of the district would do it 
himself and guarantee a certain return for the 
money for a given time, if the line were made 
when the Government could execute the work. 

Sir Bosden Leech said that if he had known that 
the paper was to have been read, he would have 
taken trouble to bring figures to controvert the 
statements made by the author. He considered 
that telephones were as legitimate a part of muni- 
cipal business as anything else, because it was 
necessary for telephones to go under the roads, 
and as the roads were the property of the munici- 
palities, they should control the matter. If mono- 
poly grasped any enterprise, it was not as effective 
as it should be. In Manchester the National Com- 
pany had got hold of the Mutual Company ; still 
the dual system was not as bad as had been made 
out. It gave the subscriber two strings to his bow. 
There was not much extra cost, but there was the 
benefit of competition. He agreed toa large extent 
with what had been said about the railways some 
day or other being nationalised ; that was inevit- 
able. If the Post Office authorities, with the large 
powers they possess, dealt energetically with the 
telephone question, they would be as successful as 
they had already been in the carrying of letters. 
He had been one of the deputation from Man- 
chester that had visited Glasgow and seen there 
that a municipal system of telephones, instead of 
being a failure, had been a great success. He had 
gone into the matter himself, and had found great 
progress was being made. The business would 
grow to be a still greater success, and it was 
intended that the Manchester system should be 
equally successful. The National Telephone Com- 
pany was a powerful body and had got hold of 
everycne, including the Press. If private enter- 
prise would do as well as the municipal telephones 
had done, he would be very well satisfied. In 
regard to the Glasgow telephones, it had been 
objected that the accounts were not fair, be- 
cause there had been no allowance made for de- 
preciation. The speaker considered that there 
was no need to write anything off for depreciation 
during the first year, for the plant was practically 
as good at the end of one year as it was when it 
was new. 

Mr. Charles Hawkesly said he was not connected 
with telephones, either professionally or as a share- 
holder, or asa subscriber, and he might therefore be 
supposed to take an unprejudiced view of what, in 
modern speech, was described as municipal trading 
—whether undertakings should be in the hands of 
corporations, or, still worse, in the hands of the 
Government. 


Sir William Preece : Worse? - 

Mr. Hawkesly : Worse ! 

The speaker went on to point out the great 
detriment to enterprise that resulted from makin 
undertakings determinable, so that at the en 
of a certain period the adventurers would have 
to hand them over to public bodies. The elec- 
tric industry was a most convincing example 
of this evil, until Parliament doubled the term 
of proprietorship, bringing it up to forty - two 
years. In regard to depreciation he considered 
that nothing need be written off under this head 
in undertakings that go on indefinitely, as they 
should be kept up out of the revenue. Formerly 
there had been competition in gas and water supply, 
but now these were practically all amalgamated, 
with great advantage to consumers. He was glad 
to hear what Sir Bosden Leech had said in 
to wires being placed underground, as overhead 
wires were a great disfigurement to roads and 
streets. He would narrate one little incident 
which he thought might throw a good deal of light 
on the effect of telephones. Coming down to the 
meeting on an outside car, he had got into con- 
versation with the driver and had asked him 
whether his business had not been greatly injured 
by the establishment of electric tramways and 
the introduction of bicycles. The man had said 
that it was not the cars and bicycles that did 
him so much harm as the telephones; people 
found they could transact their business without 
leaving their houses. He mentioned one case in 
which he had received often from a single firm a 
considerable sum every week for taking messages. 
That business was now, however, all done by the 
telephone. 

. Kingsbury, in replying, said the discussion 
illustrated how the main objective of a paper can 
be obscured by details. Sir Bosden Leech, no 
doubt, wished to do the best he could for his own 
party. If the streets are of such importance that 
everything they carry should be the property of 
the corporation, that policy, he thought, would be 
against public utility. 


A Magnetic Testing INSTRUMENT. 


Mr. F. Holden next described, by means of dia- 
grams and sketches on the blackboard, a new mag- 
netic testing instrument. As, however, the author 
stated that his experiments were not complete, it 
may, perhaps, be as well to leave the matter over 
for the present. 


ELectricaL Conpuctivity oF ALUMINIUM ALLOYs. 


Professor Ernest Wilson next read a paper on 
‘*The Electrical Conductivity of Certain Aluminium 
Alloys as Affected by Exposure to London Atmo- 
sphere.” 

The physical properties of certain light aluminium 
alloys had formed the subject of a communication 
by the author, and a specimen of each alloy de- 
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scribed had been placed on the roof of King’s 
College, in order to investigate the effect of expo- 
sure to London atmosphere. The specimens were in 





the form of wire, 0.126 in. in diameter, supported 
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one another. The instrument, as shown, was essen- 
tially one for workshop and testing-room purposes, 
and not for switchboard work. The fault-indicator 
had been designed especially for tramway circuits. 
Feeders for electric tramways were, the author said, 

rotected by automatic circuit-breakers, which not 
infrequently opened. The general practice was to 
close the circuit-breaker without taking any special 
precautions ; and if it came out three times in suc- 
cession, the line was considered to be short-circuited, 
and the fault had to be searched for. The resist- 
ance of the feeder to earth should be a sufficient 
guide as to whether the feeder were shorted or not. 
If shorted, the resistance would be under 1 ohm ; 
if, however, the short disappeared, the resistance 
would be fairly high. If the power were cut off 
any section, the motor-man would at once turn off 
the controllers, and would switch on the lights, 
waiting for them to glow, so that the resistance 
would be merely that of the lamp circuits. The 
fault indicator is thus merely a Wheatstone bridge 
where the feeder circuit forms the unknown re- 
sistance, the voltmeter on the galvanometer and 
ratio arms being so proportioned that if the un- 
known resistance were less than 1 ohm, the needle 
would go hard over, pointing to ‘‘Line blocked ;” 
if over 20 ohms, the needle would point to ‘‘ Line 
clear.” For synchronising gear, the author was in 
favour of installing a set of pilot lamps near the 
stop-valve of each engine, so that the driver could 
know what was golng on, and manipulate the valve 
till paralleling were accomplished. 

There was no discussion on this paper. 


ScreNcE IN THE WORKSHOP. 

Mr. W. J. Taylor’s paper on ‘‘The Science of 
the Workshop” was next read. This interesting 
communication we printed in full in our last issue. 

Professor Perry, in opening the discussion, said 
he did not think any more important subject could 
have come before the Section, and the author had 
treated it in a most complete and interesting 
manner. Colonel Crompton also bore testimony 
to the great interest of the subject. The matter 
was of such importance that he would be glad if 
the paper could be printed and distributed in all 
the workshops of the country, if only to show the 
workman the supreme importance of his work. 

Professor Unwin said the paper was remarkably 
suggestive and interesting. ngineering was so 
wide a subject that persons were apt to take too 
narrow a view of it. The part of the paper he 
wished to speak upon, however, was that which 
had contained complaints against the technical 
colleges. Professor Unwin himself had not had 
to do with the education of artisans, but with 
young men who were training to be professional 
engineers. These did not, he maintained, want the 
same training as the workman, and the technical 
colleges were not a failure because they did not 
train young men of this class in workshop prac- 
tice. Reference had been made to grant-earn- 
ing, and he, the speaker, considered it a great 
misfortune that technical schools should be made 
grant-earning schools. It prevented them from 
striking out a line of their own and led to a 
diluted form of instruction of a nature that should 
be reserved for more advanced positions. These 
polytechnics had not faced the question of im- 

roving the status of a man aiming to bean artisan. 
tvening schools gave to the mechanic scraps of 
science which he did not want, and which would 
not help him in his work. To give effective tech- 
nical instruction of the higher order, it would be 
necessary to have well-paid instructors, to give 
them sufficient apparatus, leisure, and a limited 
number of pupils. 

Mr. Price said that the Essex County Council 
proposed starting a school which he thought 
would meet with the approval of the author. 
He hoped this would come about at Chelmsford, 
but he had great doubt of the good effect of 
earning grants. 

Mr. John Pirrie said that the ordinary workman 
was much in the same position as the bourgeois 
qentiihomme in Moliére’s play, who had been speak- 
ing prose all his life without knowing it. In the 
same manner the workman was always dealing with 
science without being aware of the fact. He ought 


to be made acquainted with the elements under- 
lying his operations ; for instance, the bellhanger 
stretched a wire and strengthened it by the stretch- 
ing, the reason for this ought to be explained to 
him. 
lead pipe, but not on one of brass or copper. 


A plumber could make a wiped joint on a 
He 





would be better for knowing how it was that lead 
being a poorer conductor of heat than copper, 
enabled his alloy to remain fusible for a longer 
time. These matters should be explained to the 
workman, and teachers were needed for the 
purpose. 

Mr. Davidson, who had engineering works in 
Belfast, and employed a considerable number of 
men, had found a great want of education amongst 
his own apprentices. He had started a technical 
school in his works, hoping that would meet the 
case. The workmen had, however, objected, the 
trade unions raising difficulties in regard to having 
a school in the works, whilst the boys themselves, 
who were in the shops the whole day, did not care 
to remain on the premises after work was over. 
For this reason he had cordially welcomed the 
establishment of the Belfast Technical School, and 
he had come to the conclusion that no private 
establishment of the kind could compete with a 
public school. 

Mr. Taylor, in replying to the discussion, said 
the interest that had been taken in the paper was 
gratifying to him. Professor Unwin had obviously 
misunderstood the meaning of the paper, and it 
was not his wish to find fault with technical schools. 
The object of science in the workshop was not only 
to teach workmen, but also masters and designers. 
It was a too common idea in engineering works that 
the drawing-office should design everything, and 
that it should be left to the workshops to carry 
the designs out. That was obviously a wrong 
principle : the two should work together. 


A Frasnine Licutsovse Licat. 


The last paper on the programme was a contribu- 
tion by Mr. J. R. Wigham, in which was described 
‘*A New Flashing Lighthouse Light Without In- 
tervals of Darkness.” An example of this light 
had been placed on the top of the tower of Queen’s 
College, where the meetings were held, and had 
been shown in operation nightly, giving most 
effective illustration of the invention. 

The paper pointed out that it was hardly neces- 
sary to enlarge on the obvious advantages of having 
a fixed continuous light. A fixed light enabled the 
mariner to take a bearing in a way that was 
often not possible with a revolving light; but he 
would not = satisfied with an ordinary light. unless 
he could get from it as powerful a beam as that 
which proceeded from an annular revolving lens. 
That combination had not before been given, but 
the new light was intended to satisfy his require- 
ments in that regard. In looking ata revolving light, 
in order to make sure of his position, the mariner had 
to watch the length of time during which, according 
to his instructions, the light should be invisible, and 
this exact time was not always easy to ascertain, 
especially in hazy or rainy weather. Moreover, the 
light seldom seemed to reappear in the exact posi- 
tion from which it disappeared owing to the insen- 
sible wandering of the eye during the time of 
darkness, and in thick weather the recurring 
of the light might be altogether invisible ; thus 
a still further advantage would arise to the sailor 
from his having a continuous light. When the 
light in the new apparatus fell upon each of 
the eight lenses, and the rate of their rotation 
was sufficiently fast, the flashes followed one 
another with such rapidity that the impression upon 
the eye of each flash replaced that made by the 
flash immediately preceding it with definite distinct- 
ness ; that was to say, before the impression of the 
first flash left the eye the second, without any dimi- 
nution of power, took its place, and thus the flashes 
were made continuous, and the light was shown 
without any interval of darkness. The substituting 
of one image for the other caused perfectly distinct 
pulsations, and yet involved no perceptible interval 
of darkness between the pulsations. An important 
consideration in all lighthouse lights was cost, but 
in the present case the cost of the new light was 
not greater than that of other first-class lights with 
revolving annular lenses, and it was much less 
than the ‘‘Feu Eclair” system, which required 
for its exhibition specially constructed optical 
apparatus of a very expensive description. Any 
illuminant at present known might be used with 
this form of light, the peculiarity of its appearance 
being due to the nature of the lenticular apparatus 
and the manner in which it was operated. 

The meeting then adjourned until the afternoon, 
when the joint discussion with Section L took 
place. 

(To be continued.) 











THE DINGLER COMPANY’S EXHIBIT 
AT DUSSELDORF. 


Tue Dingler Maschinenfabrik A. G., of Zweibriicken 
exhibit at Diisseldorf a 600 horse-power vertical com. 
pound engine, a view of which is shown on page 399, 
They exhibit also four horizontal engines of 37, 47, 60, 
and 76 horse-power respectively ; and a direct-fired 
superheater, which uperheats the steam for these 
engines to 350 deg. The 600 horse-power vertical 
engine works a crankshaft, on one end of which is 
keyed a continuous-current dynamo, built by the 
Elektricitits A. G., formerly W. Lahmeyer and Co., of 
Frankfort. 


Diameter of high-pressure cy- 


linder a ie3 me -600 m. (238 in.) 
Diameter of low-pressure cy- 

linder ae hi ree, 4Ole: 5, ) 
Stroke ° -700 ” (2735 9, ) 
Speed . 120 revs. per min. 


The engine exhausts into the central condensing plant 
of the Exhibition. The steam distribution in the high- 
pressure cylinder is by a balanced piston-valve, with 
internal admission. The working of the engine is regu- 
lated by a Dirfel-Proell shaft governor, provided with 
a device (German Patent No. 89,364) for modifying the 
speed while the engine is running. The main and ex- 
Sreang eccentrics are so connected together (German 

‘atent No. 91,539) that when the load on the engine 
decreases or increases rapidly, both the cut-off and the 
steam compression are controlled by the governor, 
The low-pressure cylinder is fitted with an ordinary 
three-ported slide-valve ; in this the steam admission 
is constant. 

The dynamo is a 16-pole machine of 450 kilowatts 
normal and 560 kilowatts maximum power ; pressure, 
550 to 600 volts. The revolving armature is 10 ft. 6 in. 
in diameter and weighs 16 tons 84 cwt. ; this is a bar- 
wound armature, with series-multiple windings and 
equipotential connections. The commutator is 
7 ft. 24 in. in diameter. 

The small horizontal engines above referred to are 
the four largest types of a series of seven, which the 
firm build in large numbers. They each drive, by means 
of belt transmission, a small Lahmeyer dynamo for 
generating the exciting current for several of the large 
dynamos at the Exhibition. The flywheel is keyed at 
one end of the crankshaft, the other end being fitted 
with a Dirfel-Proell shaft governor. The steam distri- 
bution is by piston valve, with internal admission, the 
expansion valve being controlled by the shaft governor, 
which regulates the angle of lead and the stroke of 
the expansion valve eccentric. These engines work 
at varying steam pressure with saturated or highly 
superheated steam. They are supplied with steam at 
156 lb. per square inch, generated at the Exhibition, 
but this steam is superheated in a direct-fired super- 
heater which the Dingler Works exhibit in the boiler- 
house. This apparatus contains two sets of weldless 
serpentine pipes, surrounded by the hot gases, and 
through which the steam is made to flow on the down- 
flue principle. The heating surface is 1615 square feet, 
and the apparatus is ca’ mn A of superheating 6 tons of 
steam per hour at 156 lb. per square inch, to 350 deg. 
An interesting feature of the apparatus is the patent 
device for regulating the temperature. This consists 
of a number of steam-tight tubes, filled with air 
and placed in-the lower serpentine pipe. ‘These 
tubes are closed at one end; the other end opens in a 
collecting-pipe, the latter being connected by a small 
tube with another tube containing glycerine, the free 
surface of which carries a float. When the tempera- 
ture of the superheated steam in the lower serpentine 
pipe increases—as would happen, for example, when 
the engines are suddenly stopped—the air in the air- 
tube increases also in temperature, the float rises and 
closes a valve, thus reducing the current of air under- 
neath the grate. 





THE DAW AIR-COMPRESSOR. 

THE use of compressed air, which has long over- 
flowed its earlier and narrow field of work, now em- 
braces a wide area of usefulness in our workshops and 
factories, as well as in hundreds of industrial operations, 
in mining, quarrying, tunnelling, transportation, rail- 
way appliances, and refrigeration. he ease with 
which it is transmitted, its safety and simplicity, and 
its general applicability are rapidly increasing its field 
of usefulness, and creating a growing demand for 
larger sizes of air-compressing engines. 

From no class of machinery is higher duty re- 
quired, and Messrs. A. and Z. Daw, of London, the 
well-known mining engineers, and patentees of the 
Daw air-compressor, have applied themselves to 
design and construct a machine to give the highest 
duty. Recognising that perfection of manufacture 
was essential to give effect to their invention, and to 
the production of high-class air-compressors, they 
entered into co-operation with Messrs. Robey and Co., 
Limited, of Lincoln, who now manufacture these 
machines for them. The object of the invention 18 
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roduction of compressed air with much greater 
ar. and at speeds of compression hitherto 
thought unobtainable, securing greater output from 


smaller size machines, with considerable reduction in 


first outlay for plant. 

othe saeaaes in the ‘production of compressed air by 
the Daw compressor is due to the valves, which allow 
a full and uncontracted gee for the air. They 
are mechanically controlled, thereby enabling the com- 

ressor to be run at speeds between 80 and 140 revo- 
fations per minute, with piston speeds of from 400 ft. 
to 750 ft. per minute, according to the size of the 
compressor. ¢ 

The salient features of the Daw valve gear are its 
automatic controlling, adjusting, and balancing action. 
The valves are directly controlled and balanced by 
the air pressure; have a rapid movement, with quic 
opening and closing ; and when once set, the valve 
gear is self-adjusting for all speeds and pressures. 
The valves are practically noiseless in operation, and 
the wear-and-tear is scarcely appreciable. 

One large inlet valve only is used in each head of 
the compressing cylinder, except in very large sizes, 
giving a wide opening and free passage. There is no 
delayed valve action. During admission each valve is 
kept wide open, so that the compressing cylinder 
is completely filled with air at the atmospheric pres- 
sure throughout the whole stroke, and during com- 
pression there is no loss of any part of the con- 
tained air by reflux to the atmosphere. Like results 
are obtained with gas as with air. From this action 
of the Daw inlet valve, full volume efficiency is ob- 
tained, with corresponding greater economy of power 
in compression than is possible with inlet valves 
which are operated wholly or partly by ‘suction 

ressure,” as, owing to the suction work required to 
ye done to overcome inertia and spring load, they can- 
not open, or remain open, unless the pressure in the 
compressing cylinder is less than the exterior pressure. 
The Daw inlet valve system eliminates the great 
loss of efficiency due to the throttling of the air in its 
admission to the compressing cylinder, caused by 
mechanically operated valves which are closed gradu- 
ally, and also by automatic or self-acting valves which 
require a small lift, making large numbers of small 
valves necessary. The various losses caused by defec- 
tive inlet valves are saved by the Daw inlet valve 
system; and although not easily determined, the saving 
effected thereby is very appreciable, and is stated to 
exceed 5 per cent. over ordinary ‘‘suction pressure” 
valves, 

Only one delivery valve, except for the largest size 
compressors, is used in each head of the compressing 
cylinder, and, to insure free delivery, it is made the 
same size as the inlet valve. As the Daw delivery 
valve is perfectly balanced and controlled, it offers 
the great advantage over all other valve systems that 
it enables air or other gases to be compressed without 
“excess pressure,” thus saving the serious loss of 
efficiency which this entails. In all other valve 
systems the seating always causes ‘‘ excess pressure,” 
owing to the valve presenting a greater surface to the 
pressure in the receiver than to the pressure in the 
compressing cylinder. Further, other valve systems 
necessitate the reduction of the seating to the lowest 
possible margin, as will be seen from the following 
calculations, showing the great loss of efficienc 
which otherwise would result. There is some ris 
also that undue reduction of the seating may cause the 
valves to be leaky in actual work. 

A 3-in. circular valve with }-in. seating exposes a 
surface of 7.07 square inches to the pressure in the re- 
ceiver and 4.91 square inches to the pressure in the com- 
pressing cylinder. If then air was being compressed 
to 80 lb. gauge, the pressure on the valve on the re- 
ceiver side would be 7.07 x 80 = 565.5 lb., which 
would have to be balanced by an equal total pres- 
sure —i.e., 565.5 Ib. on the cylinder side of the 
valve before it could open and the compressed air be 
delivered into the receiver. The unbalanced valve 
therefore necessitates a pressure per square inch of 
555.6/4.91 = 115.2 1b. in the compressing cylinder, or 
35.2 lb. above the required pressure. 

On the other hand, a6-in. circular valve with 35; in. 
S2ating exposes a surface of 28.27 square inches to the 
pressure in the receiver, and 22.69 square inches to the 
pressure in the cylinder. The total pressure on the 
receiver side of the valve is, therefore, 28.27 x 80 = 
2261.6 lb., and would have to be balanced by a pres- 
sure per square inch of 2261.6/22.69 = 99.7 lb., which 
18 an excess pressure of 19.9 Ib. 

In the latter, and most favourable case, owing to the 
excess pressure, the whole volume of air in the cylinder 
is heated 50 deg. higher than with balanced valves. 
Tae increased work uring compression only, which 
this causes, according to the law of the equivalence of 
heat and work, is 13.4 per cent., and itis much greater 
for the smaller valve. Owing to some of the “‘ excess 
p-essure Me being lost during expulsion of the air under 
the receiver pressure, the actual loss of efficiency is, 
perhaps, not so high as the 13.4 per cent., but never- 
— the loss is serious, and is saved by the 

Manced valve system. The Daw compressors have 





a water jacket for. cooling the air as completely as 
possible during compression. 

The ideal is to produce the theoretical condition of 
isothermal compression in the compression cylinder. 
Naturally, this is unobtainable, and the actual mean 
pressure practically is between the adiabatic and 
isothermal compression, and in most compressors is 
much nearer to the adiabatic than the isothermal 
line, especially so with all ordinary compressors when 
running at high speeds. By the balancing of the 
discharge valves the mean pressure even in the Daw 
single-stage air-compressors approximates very closely 
to the isothermal, even when running at its highest 
speeds, and thus the great advantages of the most 
economical conditions of compresion are secured. 
This is shown by the reproduction of an indicator card 
(Fig. 7, page 403) taken from a Daw single-stage air- 
ra spat’ whilst running at 112 revolutions, or 
616 ft. piston speed per minute, and compressing the 
air to 70 lb. gauge pressure per square inch. At 
60 lb. per square inch gauge pressure, the theoretical 
mean pressure per stroke with isothermal compression 
is 23.84 lb. ape square inch. The mean obtained from 
a number of cards from the Daw compressor at speeds 
from 90 to 120 revolutions per minute is 28.07 lb.—an 
increase of 4.23 lb., or 15.8 per cent.; the net efficiency 
in the air cylinder for single-stage compression being 
thus 84.02 per cent.—a remarkable efficiency for such 
high speed. By two-stage compression losses caused 
by the heating of the air during compression are 
reduced by 14 per cent., and this would give us for a 
Daw two-stage compressor the very high efficiency of 
93 per cent. 

In the autumn of last year the Ashanti Goldfields 
Corporation, in order to expedite some very important 
development work at their mines in Ashanti, Necided 
to lay down an air-compressing and rock-drill plant, 
and applied to Messrs. A. and Z. Daw to meet their re- 
quirements. The difficulties of transport in this recent 
addition to the British Empire—the great natural 
wealth of which is now being made manifest by 
British enterprise—are of such a nature, pending the 
completion of the railway, as at the time to cause 
great misgivings as to the feasibility of building a 
machine (subject to such heavy work and strains as 
an air-compressor) in such small sections as to admit 
of its being taken up country by native carriers. The 
distance from Cape Coast Castle to the Ashanti Gold- 
fields mines is 110 miles, the pathway to the mine 
being for the greater distance through a primeval 
forest. Full particulars of the difficulties of transport 
were given by the consulting engineer to the Ashanti 
Goldfields Corporation, who fixed the limits of weights 
of each section at 80 lb. to 90 Ib., except for the cy- 
linders, crankshaft, and rims of the flywheels, which 
parts were limited in number, and were not to 
exceed 250 lb. each in weight. To these limits of 
weights Messrs. A. and Z. Daw in conjunction with 
Messrs. Robey and Co., Limited, designed and built 
the compressor shown in our illustrations (Figs. 1, 
2, 3, 4, 5, and 8, pages 402 and 403). The com- 
pressor is of direct-acting duplex type, consisting 
of two 13-in. diameter steam cylinders, and two 12-in. 
diameter air cylinders, all with 18 in. stroke, car- 
ried on a massive wrought-steel foundation plate 
built up in sections of 901b. The steam and air 
cylinders were constructed in sections of 250 lb., 
the liners being whole; all joints are metallic, and to 
keep within the limits of weight the steam cylin- 
ders have loose steam chests. The 54-in. diameter 
crankshaft required special care, and was built 
up in five sections, varying in weight from 200 lb. to 
226 lb. each section, and was so dowelled together as 
to prevent the possibility of error on its re-erection. 
The two flywheels are each 7 ft. in diameter, and 
built up in 36 sections. The air cylinders are fitted 
with Daw patent balanced inlet and delivery valves, 
shown in detail in Figs. 3 and 6. 

Taking first the inlet or suction valve (Fig 3), A 
shows the inlet valve in an open position. It is 
pivoted at B, and opens inwards, its weight and the 
pressure within the compressing cylinder, and also the 
strong spring C, tending to keep it closed. 

The valve is opened at the commencement of the 
suction stroke through the small slide D, which is 
actuated by the valve gear E, placing the rear end of 
the small cylinder F in communication with the 
receiver through pipes 8, so that the pressure in the 
cylinder acts upon the piston G, to overcome the action 
of the spring C and the weight of valve A, such pres- 
sure being maintained, and the inlet valve thereb 
kept in its open position, after it has been o sat | 
during the full length of the suction stroke. On the 
completion of the suction stroke the small slide-valve 
D is reversed to exhaust, and the spring C, being 
thus relieved from the pressure acting against it, 
closes the valve. The small cylinders F and H act as 
dashpots or buffers, and insure the valve opening and 
closing quietly and without shock. The pressure set up 
on the inlet valve A at the commencement of the suc- 
tion stroke is sufficient to insure its opening instantly, 
and its removal causes the equally ready closing of the 
valve by the spring C, 








Fig. 3 shows the delivery valve in its closed 
position, the spring J, pressure in receiver and 
weight of valve K tending to close it. It is pivoted 
like the inlet valve, and is arranged to open outwards 
in its relation to the compressing cylinder, and is 
enclosed in a casing in open communication with the 
receiver, the pressure in which, consequently, is 
always exerted in the back of such valve. 

The delivery valve K is also balanced through the 
small slide-valve D which is actuated by the valve 
gear, placing the front en 1 of the balancing cylinder L 
in communication with the receiver, so that on the 
pressure in the compressing cylinder becoming equal 
to the pressure in the receiver, the latter pressure, 
acting upon the pistun M, balances the difference in 
pressures on the delivery valve K, due to the valve 
seating, and also the spring J and the weight of valve, 
thus causing the delivery-valve to open without any 
excess pressure or work being set up in the com- 
pressing cylinder. As the delivery-valve lifts off its 
seat a portion of the balancing pressure in cylinder L 
becomes an active force, opening the valve rapidly and 
maintaining it full open until the compression stroke 
is completed. The slide-valve D is then reversed by 
the valve gear, so that the pressure in cylinder L is 
exhausted, and the strong spring J, being thus relieved 
from the pressure acting against it, instantly closes 
the valve. The cylinders L and N.act as dashpots or 
buffers, and ensure the valve opening and closing 
quietly and without shock. 

The small slide-valves D controlling the small 
pistons, governing the opening and closing of the 
inlet valves, are mechanically actuated as follows: 
To the piston-rod is connected a short: rod R, Fig. 1, 
which actuates the long arm of a lever, the fulerum T 
of which is placed a distance above it approximately 
equal to the travel of the piston. Forming part or 
connected with this lever is a connection nearer to 
the fulcrum, to give a short travel to the rod Q. 

This has a sliding connection U upon’ the hori- 
zontal rod O, upon which are adjustable stops, which 
actuate the small slide-valves D exactly at the end of 
each stroke of the air-compressor, the valves remaining 
stationary at all other times. By this positive motion 
it is insured with absolute certainty that the valves D 
will move exactly at the time required, thus causing 
the admission valves to open and the discharge valves 
to close in the manner required to give the best 
results. 

On completion of this unique air-compressor it was 
exhaustively tested by the consulting engineer of the 
Ashanti Goldfields Corporation, and although weighing 
15$ tons, built up in the remarkably small sections 
above described, it worked with the greatest smooth- 
ness and steadiness. The compressor was designed to 
run at 133 revolutions, or 400 ft. piston speed per 
minute, and was run for several weeks in the shops at 
its maximum speed with very pra f results. 

The compressor was then dismantled and packed, 
special care having to be taken in the packing to meet 
the great difficulties to be contended with in landing 
goods at Cape Coast Castle and the absence of all roads 
through the country; and the following particulars of 
how the landing and transport were effected in getting 
this first compressor into Ashanti will be of interest. 

Owing to the known difficulties, a special transport 
officer was sent out from England vy the Ashanti 
Goldfields Corporation in charge of the compressor. 
The landing was effected by means of surf-boats, 
which, on grounding on the sand, were turned over on 
their sides, and the heavy packages rolled up beyond 
the reach of the seas, the cases, in most instances, 
being covered by sea-water. Previous to the arrival 
of the vessel, it had been arranged that about 600 
carriers should be present to take all the parts of 
the machine inland, over rivers and through swamps, 
many of which were dangerous to human life. The 
corporation also ran the risk of losing important sec- 
tions (especially when the loads are not cut down to 
a weight which could be conveniently handled), 
thereby rendering the machine useless until a renewal 
could be despatched from England. 

About two months were occupied in the transit 
through the 110 miles of bush, and Messrs. A. and Z. 
Daw have lately received the gratifying news from the 
Ashanti Goldfields Corporation, Limited, that the 
whole has been safely delivered at the mines, and that 
no part has been lost or damaged. 








AmerIcAN METALLURGICAL InDusTRY.—In 1900 there 
were 29 States of the American Union producing iron or 
steel in the form of pig iron, steel ingots, or nee, rolléd 
iron or steel, or hammered blooms and bars. The pro- 
duction of Pennsylvania was 15,291,581 tons, as compared 
with 8,622,745 tons in 1890 and 3,229,168 tons in 1870. 
The production of Ohio in 1900 was 5,297,191 tons, as 
compared with 2,210,296 tons in 1890; 830, 483 tons in 1880 ; 
and 401,579 tons in 1870. Illinois ranked third, with a 
production of 2,954,876 tons in 1900, as compared with 
1,479,754 tons in 1890; 373,185 tons in 1880; and 23,001 
tons in 1870. Alabama came fourth, with an output of 
1,303,505 tons in 1900, as compared with 864,120 tons in 
1890 ; 56,237 tons in 1880, and 6304 tons in 1870, 
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500 H.-P. DOUBLE-ACTING KORTING GAS-ENGINE AND BLOWING CYLINDER. 
THE SIEGENER MASCHINENBAU-ACTIEN GESELLSCHAFT, SIEGEN, PRUSSIA. 


CONSTRUCTED BY 
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We illustrate on our two-page plate and on this page 
a 500 horse-power Kérting gas-engine, constructed by 
the Siegener Actien-Gesellschaft, of Siegen, and exhi- 
bited by them at the Diisseldorf Exhibition. As shown, 
the engine is arranged for supplying the blast for iron- 
smelting. The blowing cylinder, which is 1750 milli- 
metres (69 in.) in diameter, is provided with governed 
Corliss inlet valves and with Riedler-Stumpf delivery 
valves. These latter are opened by the air-pressure, 
but are closed mechanically at the end of each stroke 
by rubber buffers fitted to the piston. 

Returning to the engine, this, it will be seen, is 
double-acting ; the piston, as shown in Figs. 1 and 2, is 
about half the length of the cylinder in depth, and the 
exhaust ports ure at the centre of the cylinder length, 
one set serving both ends of the cylinder. As shown 
in Fig. 2, the back end of the cylinder has been opened 
to exhaust by the piston uncovering the ports. At 
this moment a blast of air, furnished by a separate 

ump cylinder, shown to the right in Fig. 2, is sent 
into the cylinder, clearing out the spent gases. This 
is followed by a mixed charge of gas and air, the 
gas being delivered by the second pump cylinder, 
shown in Fig. 2. This charge is next compressed and 
fired in the usual way. There is thus an impulse 
every stroke, as in the case of a steam engine. The 
speed of the engine is regulated by a governor which 
opens a bye-pass on the Sutivery rom the gas pump, 
so that the latter returns some of the gas to its inlet 
pipe instead of forcing it into the power cylinder. The 
compression used is high, being about 120 lb. per square 
inch, and the pressure on firing may attain over 400 lb. 
per square inch, whilst the mean pressure during the 
stroke is generally somewhere about 90 lb. per square 
inch. In Fig. 3 is’shown a section through the ex- 
haust port of the engine, whilst Fig. 4 shows one 
through the crosshead, and Fig. 5 asection through an 
admission valve. These valves, it will be seen, are 


——— opened by means of a cam mounted on a 
side shaft driven by bevel gearing from the main 
crankshaft. 


The engine shown has a working cylinder 635 
millimetres (26.87 in.) in diameter, the stroke being 
1100 millimetres (43.31 in.). It will be seen from 
Fig. 2 that the gas and air pumps are of larger 
diameter than the working cylinder, but the pres- 
sure on these is low. 








HEAVY AMERICAN LOCOMOTIVES FOR 
SUBURBAN TRAFFIC. 

Untit quite recently the American railway com- 
yanies have not, except in a few cases, had special 
| ere of locomotives for hauling the suburban traffic 
of their lines, but have utilised tender engines which 
have become more or less obsolete. This class of 
traffic has, however, become very exacting of late, 
requiring engines that will accelerate quickly and haul 
very heavy loads. Engines specially designed for such 
traffic are accordingly now Gains introduced, and on 
pages 406 and 407 we illustrate one of the huge tank 
engines just built for the New York Central and 
Hudson River Railroad. These engines have attracted 
a great deal of attention in the United States, as they 
are very heavy and powerful, and quite a novelty for 
their work. As shown in Fig. 1, they are carried on 
fourteen wheels, being in reality of the ‘‘ Mogul” 
type, and are fitted with a trailing six-wheeled bogie 
to carry the water and coal-tanks. This arrangement 


of carrying the fuel and water at the back has several 











SJ 


BFA OQ J 7, 50 
~~ £2. 


Zz 


TIT ITT ed aaadadda 


\\ SIYVAIAGS B 
ry N 


SPLPEITTTIEEE 
tana 


SETOREOIREE 
= 





Gezzstlttherrrssetltheg 


fi 


Zs 


advantages, which have long been recognised here: 
one—and that made the most of—in the engine, is the 
possibility of using a boiler with a wide firebox, thus 
obtaining the extra grate area required when burning 
poor coal; another point is, of course, that the 
adhesive be a is practically constant. 

The cylinders are 20 in. in diameter by 24 in. 
stroke ; they are fitted with piston-valves, and are 
spaced at 7 ft. 2 in. between centres, as shown in 

ig. 3. ‘The crossheads are guided by ‘‘ alligator” or 
double-slide bars. The frames (see Fig. 2) are of the 
usual bar type, braced together at the cylinder end 
and in the rear of the trailing coupled axle. They 
are in the form of slabs, or plates, 24 in. wide, and 
vary in depth from 12 in. tol4in. The total length 
is 40 ft. At the front the engine rides on a two- 
wheeled pony-truck of the swing bolster type, having 
2-ft. 6-in. wheels. The driving-wheels are 5 ft. 3 in. 
in diameter, and the trailing end, or tanks, are carried 
by a six-wheeled, centre-bearing, swing-motion bogie, 
with 2 ft. 6 in. wheels, The spring rigging is com- 
pensated to form one system from the leading pony- | 
truck to the trailing coupled drivers. The springs | 
for the merges tary are only four in number, arranged | 
as shown in Fig. 1, one end of each spring on one | 
side bearing on the top of the front or hind axle- 
boxes, whilst the other end rests on the centre axle- 
box. The boiler is of the straight-top type, having 











wide fireboxes of the modified Wootten type; the | 
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outside diameter of the first barrel-plate is 6 ft. 8 in. ; 


the distance over the tube-plates is 12 ft. There are 
365 tubes, 2 in. in diameter ; the longitudinal seams 
are sextuple riveted, with inside and outside butt 
strips, the circumferential seams being double riveted. 
The inside firebox is 7 ft. 9 in. long outside; the water 
spaces are at the side 4 in., at the front 5 in., and at 
the back 4 in. wide at the bottom, tapering to 5 in. at 
the top. The. back plate is slo forward, as shown 
in Fig. 2. The firebox is stayed by radial direct stays, 
the front rows on the firebox crown being articulated. 
The designed working pressure is 200 lb. per square 
inch, and the grate area is 62.07 square feet. Water 
to the amount of 3700 gallons is carried in the rear 
tank over the bogie, where also space is provided for 
5 tons of coal. : 

The principal dimensions of these engines are pee 
below ; they have been built by the American Loco- 
motive Company at their Schenectady Works. 


General Dimensions. 

Anthracite coal 
216,000 Ib. 
128,000 ,, 
35 ft. 10 in. 


roel... = So ra 
Weight in working order ... 

+» .. on driving wheels... 
Wheelbase, total... s 


rigid 


” éeo 15 ” 0 ” ‘ 
a S3: re ... dia, 20 in., stroke 241n. 
ind of piston-rod packing J.8. 
oe slide valves se Piston 
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RAPIER’S COALING CRANE. 


WE illustrate on page 414 a crane intended for 
loading coal into ships se a but yet with a mini- 
mum of breakage, which has been built by Messrs. 
Ransomes and Rapier, Limited, of the Waterside Iron 
Works, Ipswich, for the Wallsend and Hebburn Col- 
liery Company, Limited, who have had it erected at 
their coaling staithe on the Tyne. The coal is de- 
livered at these staithes in steel tubs, which hold 
5 tons each. ‘These are mounted on underframes 
running on rails, over which they are delivered from 


the pit head. On reaching the staithe the full tubs) 


s along rails at one side of the crane, and on reach- 
ing this point they are pushed forward over a turn- 
table on to the stage just in front of the crane framing. 
Arrived here the crane lifts the tub by tooth trunnions 
at the ends, over which pass as slings pitch chains 
coupled up, as shown in our illustration, to the 
crane ropes. Having raised the tub, the crane 
next lowers it into the hatch of the vessel. 5 
pulling one set of the crane ropes and slacking the 
other, the pitch chains ‘‘tip” the tub, and the coal, 


having only a short distance to fall, suffers little: 


breakage. The empty tub is finally raised again 
above the platform of the staithe and lowered on to 
its under-body, on which it is removed over the turn- 
table on to the *‘ empties” track at the other side of 
the crane framing. A special feature of the plant is 
that the power needed for handling the tubs is provided 
entirely by the excess of work done by the full tub in 
its descent over and above that done in lifting the 
empty tub. The loaded tub, in short, as it descends 
to the ship’s hatch, is made to force water into an 
accumulator, from which water is afterwards drawn, 
to effect the other manipulations necessary, including 
the raising of the empty tub. The crane, it should be 
stated, can be shifted laterally, and the jib ‘‘ derricked” 
so that the hatchway of any ship is readily ‘‘ plumbed.” 
One man only is required to work the crane proper, 
dials being provided which show him at all times the 
position of the tub, even when the latter is out of 
sight. From 40 to 45 tubs can be handled per hour, 
each containing 5 tons of coal. This coal, being less 
broken than is that sent down the ordinary shoots, 
commands a higher price than the latter on its final 
delivery. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 16. 

CoNSIDERABLE steel-making capacity is rendered 
useless owing to the impossibility of obtaining suffi- 
cient supplies of coal and coke. Two large mills— 
the Pennsylvania Steel Company and the American 
Steel Company—are now, in consequence, working 
only four days a week. Other companies have been 
obliged to restrict production. The mills are from 
one to two months behind in their deliveries. In 
consequence of this condition of things, for which 
there is no immediate prospect of betterment, quite 
a number of railroad companies are now contract- 
ing for rails abroad. Within two weeks it is pro- 
bable that announcements will be made of very 
heavy contracts having been placed on the other side 
of the water. Rumour is current here that British 
rail-making interests have combined, and the rumour 
is received with credence. The present cost of rail- 
making in the United States is under 14 dols. per ton, 
and as the present price is 28 dols., the margin is satis- 
factory. Immense requirements are new in sight for 
1903, notwithstanding the enormous orders which 
have been placed, amounting to 1,500,000 tons. It is 
figured out that this year’s production will reach 
3,000,000 tons, and estimates as to next year’s out- 
put vary, although some figures put it at 3,500,000 
tons. The anthracite strike still continues, and 
causes great inconvenience to manufacturers. Anthra- 
cite companies are making strenuous efforts to induce 
miners to return, but with what success the public is 
not permitted to be made acquainted. The efforts made 
last week to bring about an agreement have not as yet 
— any result, and matters stand as heretofore. 

ewspapers are all talking about the strong proba- 
bilities of an early termination, but the bottom. facts 


are that the miners are, as a body, determined to hold | pe 


out, although it is quite prebable there is an increas- 
ing percentage of weakness, which under favourable 
conditions would result in an increase of work- 
men in the mines. The larger industries are suf- 
fering, not only from a shortage of coal and coke, 
but also from inability on the part of a good many 
railroads to deliver supplies. Motive power is 
scarce, and rolling-stock is also scarce. The Pennsyl- 
vania Railroad Company has placed an order for 400 
locomotives, for which arrangements have been made. 
The first contract amounts to 250 locomotives, which 
will be built at the Baldwin Locomotive Works and 
at the Altona shops of the Pennsylvania Company. 
Orders for 150 locomotives have been given out within 
a week by other railroad companies west and east. 
The large car-builders, including the Steel Car Works, 


are unable to increase their engagements just at this 
time for deliveries within any reasonable date. The 


re Business has not revived yet; great hopes were 


volume of business is steadily increasing, and with all 
the strenuous efforts made by managers, they are 
unable to reduce the accumulation of freights at various 
points. 








NOTES FOM JAPAN. 
[From ovr Own CoRRESPONDENDT. ] 


YeEsTERDAY the Imperial Government Railway De- 
partment opened tenders for 10,000 tons of 61-lb. rails, 





of washers, and 310 tons of spikes. The lowest tender 
for the lot was 74,326/. This price included landing 
in Yokohama and Kobe, payment to be made after 
| delivery in railway yard. No duty was included. 
The specified delivery dates were: One-third in April, 
balance in June next year. This delivery, of course, 
refers to delivery in yard in ie ag Messrs. Illies, 
a local German firm, and agent for Krupp, were the 
successful tenderers. 





based upon this year, but it has been an exceptionally 
wet and cool one, keeping things backward in a 
general way. We have now had a few days of fine 
warm weather, which, it is hoped, will continue ; 
if it does for a couple of weeks or so, the rice 
crop should, at least, not be below the average. 
Prices for rice have gone up about 10 per cent., and 
orders for foreign rice have been sent forward in antici- 
pation of a shortage. 

The near future ought to see the three electric rail- 
way companies of this city running. The one known 
as the Tokyo City Railway is already in the market 
for supplies ; the present horse tram company is in 
the course of transformation into electrical power by 
Americans, and the Tokyo Electrical Railway Com- 
pany seems to be wakening up. 

The orders for the power and boilers for the elec- 
trical installation of the city portion of the Kobu Rail- 
way have been placed in Germany and America ; the 
motors and car fittings are not yet settled, and it is 
— they will go to a British maker. 
okyo, August 22, 1902. 








NOTES FROM THE NORTH. 

G iascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair business was done | 
last Thursday forenoon, about 11,000 tons changing | 
hands. Hematite iron was firm and 2d. per ton up, 
while Cleveland was unchanged, but Scotch was quoted | 
44d. per ton lower. In the afternoon about 10,000 tons | 
were dealt in, and the market closed steady. The settle- 
ment prices were: Scotch, 58s. 14d. ; Cleveland, 53s. 9d.; 
hematite iron, 61s. 104d. The sales were confined to 1000 
tons Scotch foundry iron for Canada, and 2000 tons Cleveland 
for the United States. There were further considerable 
sales of German iron for America. A moderate amount of 
business was transacted on Friday in the warrant market. 
At first the tone was rather quiet, but good support was 
forthcoming, while at the afternoon session London was 
stated to have been buying, and quotations recovered and 
closed very firm. Cleveland rose 2d. per ton at 53s. 10d. 
per ton cash, which, up to Friday, was the highest price 
touched this year. The settlement prices were: 57s. 9d., 
53s. 9d., and 61s. 6d per ton. A moderate amount of 
business was done on Monday, and the tone was firm, 
although at the last prices were slightly back from the 
best. points. Compared with the prices ruling on 
Friday, Scotch showed a gain of 5d. per ton, and 
Cumberland hematite iron 2d., but Cleveland marked 
a fall of 1d.. per ton. During the latter part of last week, 
three cai of German foundry pig iron had been sold 
for shipment to the United States, that iron being lower 
priced than Cleveland, while on Monday it was reported 
that about 3000 tons of Scotch iron had also just been 
sold for export to America. In the forenoon from 10,000 
to 12,000 tons changed hands, and in the afternoon 
only about 300 tons were done. The settlement prices 
were: 58s, 44d., 53s. 10/d., and 62s. per ton. Business 
was very quiet in the pig-iron warrant market on Tues- 
day. At the opening the tone was steady, but in the 
afternoon prices had an easier tendency in consequence of 
a little realising. Cleveland fell 2)d. per ton. Only some 
1500 tons changed hands in the forenoon, but in the after- 
noon the dealing was confined to Cleveland iron, of which 
5000 tons changed hands. Scotch warrants were quoted 1d. 
r ton lower, while Cleveland and Cumberland hematite 
iron were the turn easier at 53s. 8d. cash buyers and 61s. 9d. 





53s. 9d., and 61s. 10}d. per ton. To-day’s 
market was moderately active, and in the forenoon about 
10,000 tons were dealt in. tch warrants were un- 
changed at 58s. 14d. per ton. In the afternoon only 
about 4000 tons changed hands. Scotch warrants, 
after selling at 58s. ld. per ton cash, left off 1d. 
down at 58s. buyers per ton. The settlement prices 


695 tons of fish-plates, 79 tons of bolts and nuts, 5 tons | P 


ee respectively. The settlement prices were : Co 





were: 58s. 1}d., 53s. 4$d., and 61s. 9d. per ton. 
The quotations of makers’ iron No. 1 are as follow: | 
Clyde, 66s. 6d.; Calder and Gartsherrie, 67s.: Coltness | 
and ae igo 70s. 6d. ; Summerlee, 71s. 6d.—the fore- | 
ing all quoted as sold at G 
(shipped at Ardrossan), 69s. 6d.; 
th), 69s. 6d.; Carron (shipped at Grangemouth), 69s. 








w; Glengarnock | 
hotts (shipped at | 
nad ton. The market has again been quieter this week, 

ut prices may be said to have been steadily maintained, | could be produced at much less cost than if they were 
and as the stream of American orders for pig iron both | 
from here and the Continent continues flowing calmly | 


and continuously, no drop in prices seems yet likely. 
Predictions are freely indulged in that America’s prosperity 
must continue for some time to come. This view may 
be correct, but it is impossible to prevent an uncom. 
fortable feeling when it is recognised that this market 
is entirely dependent on America for the present high 
range of prices. uced costs in wages and fuel 
continue to make the production of Mon. iron, with 
its steadily advancing prices, highly remunerative to 
the producer in this country, and naturally we may look 
for a slow but certain increase in production while the 
resent condition of things lasts. The number of furnaces 
in blast is 82, against 85 a week or two ago, and 83 at 
this time last year. It is interesting to note that the 
prices of makers’ iron have not changed with the prices 
of warrants. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 39,351 tons, against 41,190 tons yesterday week, thus 
showing a reduction amounting for the week to 1839 tons. 


Shipments of Scotch Pig Iron.—The following are the 
returns of the shipments of Scotch pig iron for the week 
ending last Saturday: To the United States, 1250 tons; 
to Canada, 700 tons; to Australia, 350 tons; to Germany. 
245 tons; to Holland, 150 tons; to Spain and Portugal, 
155 tons; to China and Japan, 300 tons ; lesser quan- 
tities to other countries, and 2898 tons coastwise. The 
total for the week was 6310 tons, against 4185 tons in the 
corresponding week of last year. Ts till and including 
last Saturday the shipments for this year amounted to 
254,024 tons, against 199,013 tons for the same portion of 
last year. 

_ Scotch Steel Firms Underbidding Americans.—Accord- 
ing tothe New York correspondent of the Morning Leader, 
Scotch mills are now underbidding the American Steel 


Trust. They are also adopting thoroughly up-to-date 
methods. They have issued new pe announcing 
a higher grade of construction in steel and iron to con- 


form to the American wants, and their prices, instead of 
being for the old familiar unbusinesslike f.o.b. at Glasgow, 
now almost a include tariff duties and freight 
charges right into Chicago itself. An order for 50,000 
tons of steel rails has just been placed in Lanarkshire ; it 
is presumed on American account. 


Diirr Boilers to_be made at Fairfield.—The Fairfield 
Shipbuilding and Engineering Company have contracted 
to supply the Diirr boilers required for the first-class 
cruiser a which is to be built by the London and 
Glasgow Shipbuilding Company. he Orient liner 
Ormuz, built at Fairfield in 1886, 1s to undergo an exten- 
sive overhaul, and for that purpose she will be brought 
from London to Glasgow, to the builders’ new yard, in the 
course of the next month. 


Purification of the Clyde.—The Lord Provost of Glas- 
ow, when addressing the members of the Clyde Amateur 
wing Club the other night, addressed himself to the 
purification of the Clyde. He remarked that there was 
no doubt that the condition of the Clyde was not credit- 
able to the Corporation or to the city, but he thought that 
if the people had cried louder the Corporation would have 
been compelled to give heed earlier. They realised now, 
however, that ——. uired to be done. It was an 
enormous business, but they had set themselves to remedy 
it. It would then be their duty, having their own door- 
step washed, to apply themselves to the towns and burghs 
on the upper reaches. 


The New Technical College.—A meeting of the Gover- 
nors of the Glasgow and West of Scotland Technical 
College was held yesterday, when Mr. W. R. Copland, 
C.E., chairman, reported pro; . In reference to the 
new college, he said that the total amount of new con- 
tracts adjusted was 130,1977. The works were abou to 
be commenced, and they. represented 72 per cent. of the 
total buildings to be erected. It was calculated that the 
total sum for buildings would amount to about 180,000/. 








NOTES FROM SOUTH YORKSHIRE. 
: SHEFFIELD, Wednesday. 

New Battleship Orders.—The Admiralty department 
has gre out orders for two more battleships—one of 
which will be built in the Government dockyards, and 
the other by Messrs. John Brown and OCo., of the Atlas 
Works, Sheffield, and the Clydebank Works, Glasgow. 
The new ships, except in some unimportant details, will 
be precisely similar to the three battleships Dominion, 
Commonwealth, and Edward VILI., recently given out. 
In the barbettes they will have armour 14 in. in thick- 
ness, heavier than has been known since the old days of © 
iron armour, some seventy years ago. The side armour 
will range from 9 in. to 7 in., the latter being below the 
water-line. Messrs. Brown are now engaged on the 
armour for the Edward VII., building at Devonport. The 
mmonwealth was secured by Messrs. Charles Cammell 
and Co., and the Dominion by Messrs. Vickers, Sons, 
and Maxim. 


The Umbrella Combine.—At the annual meeting of 
Messrs. pe gn Bindley, and Gell, the amalgamation was 
confirmed of that company with five other leading firms 
engaged in the production of umbrella ribs and f irniture, 
these representing some 90 per cent. of the production in 
that branch of trade. The firms pha a) in the new 
combine are Messrs. Wright, Bindley, and Gell, Limited ; 
Corder and Turley, Limited; Cox Brothers and Holland, 
Limited ; Henry Holland and Co., and Mannont and 
Taylor. In the course of the meeting, Mr. Bindley, 
one of the directors, stated that business men knew if 
manufactories could be kept going all the year, goods 


rtially employed. German houses fully realised this 
act, and brought to England all their surplus output, 
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-clling it at what price they could obtain. Owing to the 
ie tariffs ps saa nglish manufacturers had no 
chance of retaliation, and after careful thought the manag- 
ing directors of the various companies were tnanimous in 
the opinion that German competition could best be met 
by joining forces, which would enable them to make con- 
siderable economies and change five active competitors 
into five equally active allies. The chairman, Mr. Samuel 
Roberts, M.P., while deprecating the prevailing idea that 
immense combinations were for the permanent, good of 
any particular trade, in view of the combined opinions of 
the various managing directors, waived his individual 
views and approved the proposed change. 

heepbridge Coal and Iron Company.—The annual meet- 
Rie: of tthe above company was held in Sheffield on Tues- 
day. The chairman, in moving the adoption of the report 
recommending a 10 per cent. dividend, expressed the 
opinion that they had had a satisfactory year, if they 
took into consideration the fall in the price of coal. The 
company’s output had been upwards of 1,250,000 tons, and 
this would be largely increased when their new coalfield 
at Dinnington was in operation. The pig-iron trade had 
been very variable, while business in finished iron was weak 
and prices unremunerative. Sir Charles McLaren, M.P., 
reterred at some length to the iron works of the company. 
They had, he said, rebuilt one of their blast-furnaces on 
lines which they hoped would insure a large and econo- 
mical production of pig iron. The appliances connected 
with it comprised the latest American ideas, and should 
reduce the cost of labour to a minimum. The new fur- 
nace produced as much iron as any two of the other fur- 
naces, and at a lower cost. They could not, however, 
entirely Americanise the iron trade unless they secured 
the co-operation of the men, and also Americanised the 
railway system. 

Tron and Steel.—Local and g.m.b.’s have maintained 
their prices. This, however, is not owing to the home 
demand, but chiefly to the heavy American buying. 
Stocks are low, and the difficulty of obtaining supplies has 
had a strengthening tendency. Prices during the last 
six months have advanced fully 10s. per ton, and as owing 
to bad trade consumers have been unable to correspond- 
ingly raise their lists, there is little profitable business 
being done. Hematites remain practically the same ; 
but if, as is reported, the Americans are requiring this 
class of iron, it 1s safe to predict that markets will harden. 


South Yorkshire Coal Trade.—All the collieries in the 
district are working well, the restricted output caused by 
the pit lads’ strike having reduced stocks to a very low 
ebb. The demand for house qualities is above the average, 
and London merchants are in some instances finding a 
difficulty in obtaining supplies. Steam coal continues in 
brisk request, values beimg unchanged. The export 
demand is fully up to the average, though locally there is 
no great pressure. 








Exectric Traction IN CANADA.—Some Cleveland capi- 
talists are credited with an intention to build an electric 
traction system between Toronto and Hamilton, a dis- 
tance of 50 miles. 





Lreps AND Liverroot Canau.—The half-yearly meet- 
ing of the Leeds and Liverpool Canal Company was held 
on Friday at Liverpool... Mr. W. W. Warde-Aldam pre- 
sided. The chairman, in moving the adoption of the 
directors’ report, said the shareholders would notice that 
25007. was carried from the revenue account to a fund for 
subsidences and special expenditure. There were two 
items in the last half - year’s expenditure which, he 
thought, might fairly be considered exceptional. There 
was, first, repairs to the Foulridge Tunnel, 1150/., to 
which must be added the loss caused by the interruption 
of through traffic for three weeks, making a total loss of 
some 20007. ; and, secondly, there was an item of 3701., 
the expenses of an investigation committee. In ordinary 
expenditure the chief increases were: Rates, 5601. ; ice- 
breaking in February, 3387. ; and interest on the general 
account, 4397. 





CaTaLoauEs.—We have received from Mr. P. Pitman, of 
64, Stanley-road, Halifax, a copy of his new list of small 


Pelton wheels, suitable for laboratories and small work- F 


shops. The smallest size made gives 7, horse-power 
when running under a 200-ft. ba We have received 
from the Vacuum Cleaner Company, Limited, of 25, 
Victoria-street, S.W., a catalogue illustrating and de- 
scribing their apparatus for ming carpets without 
lifting them, by sucking air through them, this air 
carrying away the dust to the filter. The method was 
described in some detail in our issue of August 8 
last.—The Electrical Company, Limited, of 122 to 124, 
Charing Cross-road, W.C., have sent us a copy of their 
new price-list of switchboards, of which the firm in 
question supply practically all sizes. The different fit- 
tings mounted on these boards are also illustrated and 
priced separately, a feature which should prove valuable 
when repairs or enlargements are necessary. We note 
that in most cases dimensions are given exclusively in the 
mnetric system.—We have received from Hughes-J ohnson 
Stampings, Limited, of Langley, Birmingham, a list of 
their a These include eye-bolts, swivels, 
crane-hooks, lever ends, and also a large variety of special 
forgings for motor cars.—We have received from Pe og 
Buck and Hickman a most elaborate catalogue of Ameri- 
can machine-tools of practically every type, ranging from 
the heavy lathes down to the small micrometers, squares, 
and other hand-tools, of which for many years past our 
trans-Atlantic friends have made a speciality. The 
volume contains over 500 large which are ve 
elaborately illustrated. A comprehensive index facili- 
tates ready reference to any article desired. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was fairly numerous, and the market was 
pretty cheerful in tone, but the amount of business 
actually transacted was only small. Whilst quotations 
for early delivery were strong, an unsatisfactory fea- 
ture of the market was the fact ‘that sellers were 
prepared to do forward business at below current quo- 
tations; some of them, indeed, offering to sell over 
periods next year at a few shillings per ton less than 
they would name for early delivery. The general market 
quotation for this month’s delivery of No. 3 g.m.b. Cleve- 
land pig iron was 53s. 6d., and sales were recorded at that 
rice. For October delivery of No. 3 the quotation was 
. 3d. No. 1 Cleveland pig was 55s 9d.; No. 4 foundry, 
52s. 6d.; grey forge, 49s. 6a. mottled, 48s. 9d., and white, 
48s. East Coast hematite pig was firmer ; and, in fact, a 
better account was given of it than for some considerable 
time past. This was owing to reduced output and the 
better demand. More inquiries on American account 
were reported, and now that customers in the States 
appear to be less particular about analysis, there seems 
to be a likelihood of further business being done. For 
early delivery of mixed numbers buyers were quite 
puss to pay 57s. 6d., and asa rule that figure was named, 
though several of the makers were inclined to hold out 
for a rather higher price. No. 1 was 58s. and No. 4 forge 
55s. Spanish ore was steady, rubio being still 16s. ex- 
ship Tees. To-day prices could hardly be described as 
uotably altered, though the market was changed in tone. 
o. 3 Cleveland iron was decidedly weaker, though still 
put at 53s. 6d.; but East Coast hematite pig was a good 
deal firmer. : 


Manufactured Iron and Steel.—There is not much new 
in the manufactured iron and steel industries. The plate 
mills at Messrs. Bolckow, Vaughan, and Co.’s are still 
closed ; but we understand this is chiefly owing to the 
firm absorbing most of their hematite pig for railmaking, 
in which department they are. very busy. It is expected 
that the plate mills will be restarted before long. 
The Moore Iron Works are to close next week, and they 
are likely to remain idle until an improved demand for 
shipbuilding material shows itself. Railmakers keep 
busy and are executing orders for New Zealand, New 
South Wales, India, Japan, and the Continent of Europe. 
The following are the market quotations: Common iron 
bars. 67. 5s.; best bars, 62 15s.; iron ship-plates, 6/7. 5s.; 
iron ship angles, 6/. 2s. 6d.; steel ship-plates, 5/. 15s.; 
steel ship angles, 5/. 12s. 6d.; and heavy sections of steel 
rails, 5/. 10s.—all less the customary 24 per cent. dis- 
count, except rails, which are net cash at works. 


Coal and Coke.—Fuel, on the whole, is steady and firm. 
A good demand is now setting in for gas coal. The 
supply, however, is large, and quotations vary from 9s. to 
10s., according to quality. Bunker coal is abundant, and 
prices range from 8s. 9d. to 9s. 6d. f.o.b. Thedemand for 
manufacturing coal is only quiet. Household coal un- 
altered. Coking coal strong. Coke very firm, average 
blast-furnace qualities being fully 16s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has ruled quiet. . The 
best descriptions have made 15s, 6d. to 15s. 9d. per ton, 
while secondary qualities have brought 14s. 6d. to 14s. 9d. 

r ton. Household coal has shown no material change, 

o. 3 Rhondda large has been quoted at: 14s. to 14s. 3d. 
per ton. Foundry coke has been making 19s. to 20s. 
per ton, and furnace ditto, 17s. to 18s. per ton. As 
regards iron ore, the quotation for rubio 1s*14s. 3d. to 
14s. '6d.:per ton ; for Tafna 15s. to 15s. 6d. per ton ; and 
for Almeria 14s, 3d. per ton. 


Portsmouth Dockyard.—A large new pumping station 
is to be built in Portsmouth’ Dockyard to fill and empty 
the docks used for destroyers. The contract for the 
building has been placed with the Westminster Con- 
struction Company, which’ has begun opérations. 


Briton Ferry.—The tinplate trade has shown some| S.W. 


activity. The output of hematite iron at the Briton 
erry works has n satisfactory. The six smelting 
furnaces at the Briton Ferry Steel Works and the three 
at the Albion Steel Works have been fully employed. 


Dock Matters at Swansea. -The new entrance to the 
South Dock, Swansea, was formally opened on Thursday. 
The work, which has cost about 100,000/., has been carried 
out in about two years by Mr. Nott, the contractor. 


Tramway between Cardiff and Penarth.—A project for 
a light railway from Cardiff to Penarth has been revived, 
and a company is expected to be registered shortly for the 
construction of an electric tramway. A Board of Trade 
inquiry will probably be applied for. The promoters in- 
clude some leading residents. 


Welsh Coal for the United States. ae vessels which 
have been loading at Welsh ports with coal for the 
United States are the Bidart, for San Francisco (3500 
tons); the Chicago City, for New York ; and the Turret 
Crown, for Quebec and Montreal (3000 tons). The Mont- 
auk is to | 5000 tons for Boston Falls City ; the Man- 
chester Engineer 7000 tons for Montréal ; ‘and the’ Lord 
Downshire 6000 tons for Baltimore. 


The “King Edward VII.”—During the last few weeks 
considerable progress has made with the King Ed- 


ward VII. at Devonport. Although she was only laid 
down in March, over 2000 tons of material have been 
built into her, and at the present rate of progress she 
will be ready for launching early in March, 1903. The 
staff of the ship fitting-shop, at which her plates and 





frames are being prepared, are employed on overtime 

every night, and so are the mechanics at the smithery, 

— a large number of men are preparing the bar- 
ttes. 


Dry Docks for Cardiff.—A few weeks since a syndicate 
was formed to undertake the construction of new dry 
docks in connection with a new dock now under construc- 
tion by the Cardiff Railway Company. The syndicate 
has now been registered as a limited liability company, 
with a capital of 100,000/. in 1000 shares, the objects 
being to acquire lands and properties in or near Cardiff 
or elsewhere for the construction of dry docks, patent 
slips, pontoons, and other works and conveniences. 


The ‘* Montagu.” — A further trial of the Montagu 
line-of-battleship was made on Monday off Plymouth. 
The previous steam trial was of 30 hours’ duration at 
three-fourths of her full power ; and although the engines 
worked smoothly at the required power, there was an 
enormous leakage of water from the boilers. It was con- 
sequently believed that the trial at 13,500 indicated horse- 
power would probably have to be repeated. The instruc- 
tions on ae , however, were for a 16 hours’ continuous 
steam trial, eight of which were to be at full power. 
The course selected was between Dodman’s and Rame 
Head. The results at first were fairly satisfactory ; but 
as the hours wore on it became evident that owing to the 
leakage from the boilers the horse-power expected of the 
machinery would not come up to expectations. At the 
conclusion of eight hours’ steaming, it was decided not 
to proceed further with the trials. The ave horse- 
power registered per hour for the eight hours had been not 
quite 17,700 (instead of 18,000); the speed was 18.37 
knots. The speed therefore leaves nothing to complain 
of, and it is anticipated that she will be able to make 
19 knots when the drawback due to leakage in the boilers 
is remedied. The working of the engines was excellent. 


The Severn Tunnel.—The South Wales Institute of 
Engineers organised on Wednesday a visit to the pump- 
ing station of the Severn Tunnel. This station is situated 
on a headland which overlooks the confluence of the Wye 
with the Severn at Sudbrook. The pumping-station con- 
tains 37 boilers and 14 pumps, and there is a daily average 
outturn of 17,000,000 gallons. The maximum put forth 
by the plant was 33,912,000 gallons on a neunavels day in 
February, 1899, when a tidal wave which submerged the 
adjoining land, swamped the workings. For the spring 
which has to be dealt with there are six pumps in posi- 
tion—three of the bucket class and three plungers of 
34 in. and 35 in. diameter and 9 ft. stroke, and each 
averaging 342 gallons per stroke. Eight others deal with 
the surface water and what percolates through the walling 
and floor of the seven odd miles of tunnel and open 
approaches. No fewer than eighty persons are employed 
regularly in and about the engine- house and shaft. 


Bristol Docks.—The engineer reports that since the 
close of May good progress has been made with the Royal 
Edward Dock at Avonmouth. . About 200,000 cubic yards 
have been excavated from the site of the dock, and 36,500 
cubic yards of stone rubble have been deposited on the 
embankment or seawall, Trenching for the dock walls 
has been commenced, and permanent work for the north 

ier has been takenin hand. The diversion of the Severn 

unnel Railway has been commenced at the northern end, 
and about 400 ft. of embankment have been completed ; 
the number of steam navvies has been inc from 
three to six, and eight additional locomotives have been 
put on the works, making 14 in all. The number of men 
employed has increased from 635 to 1291, the daily average 
during August being upwards of 1100. 








‘ 

PERSONAL.--We are asked to state that Messrs. Edwin 
Cooper and Co., Limited, have removed their offices to 
86, enhall-street, E.C.—Mr. A. W. Ackermann, 
A.M.I.C.E., M.S.1., who has been practising as an enyi- 
neer and architect in Cape Colony for 26 years, the last 
six being in partnership with Mr. W. Adamson, as MM. 
Ackermann and Adamson, has just dissolved partnership, 
and is returning to England for some time. His busi- 
ness address is now 47, Victoria-street, Westminster, 





Patmer’s Iron AND Suipsuitpine Company, LimitTeD. 
—The report of this company states that the profit 
for the year ending June 30, after providing for repairs, 
ee of plant, and contingencies, was 89,925/., while 
73497. was brought forward. The directors propose to 
pay a dividend of five per cent. on the ordinary shares, to 
write off for extensions 50,000/., and to carry forw: 
82447. The directors consider that the profits are satis- 
factory, in view of the condition of trade during the 
past twelve months. A sum of 34,7071. has been ex- 
pended in extensions and improvements. The engine 
works are in course of reconstruction and modernisa- 
tion. The first-class line-of-battle ship Russell, built 
to the order of His Majesty’s Government, has been 
delivered, and has satis’ actorily undergone her trials. 
The refitting of His Majesty’s ships Gossamer and 
Niger has been practically completed, and the latter 
is undergoing trials at the dockyard. His Majesty’s ship 
Medusa has been fitted with water-tube boilers, to the 
order of the Boiler C: mmittee, and delivered ; and His 
Majesty’s ship Medea, in which water-tube boilers have 
also been fitted, will shortly be completed. The Admi- 
ralty has entrusted the company with a contract for im- 
portant repairs to the line-of-battle ship Howe, and has 
also given an order for five torpedo-boat destroyers, to 
steam 254 knots. The came Ba well supplied with con- 
tracts for mercantile ships of tonnage. The blast- 
furnaces and steel — and the works generally, con- 
tinue to be well employed. 
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COALING CRANE FOR THE WALLSEND AND HEBBURN COLLIERY CO., LTD. 
CONSTRUCTED BY MESSRS. RANSOMES AND RAPIER, LIMITED, ENGINEERS, IPSWICH. 


(For -Description, see Page 412. 
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Ting GAS ENGINE AND BLOWING 


\SCHINENBAU-ACTIEN GESELLSCHAFT, SIEGEN, PRUSSIA, 


Description, see Page 410.) 
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THE ECONOMICS OF PRODUCTION. 

To increase the weekly wage of the worker by 
augmenting the amount of work that he can do, and 
thereby to reduce the total cost of the manufacture, 
may be regarded as a concise interpretation of what 
is knownas the economicsof production, It embraces 
the chief end in the policy of ‘‘ waking up,” about 
which we hear so much, and its realisation must 
enable Britain to hold her own in the great inter- 
national competition on which we have entered. 
There may be many ways of expressing the ‘ condi- 
tions desiderated, just as there are various systems 
whereby they may be attained, each differing accord- 
ing to the manufacture ; but there should be unity 
of purpose in enforcing the necessity for action 
towards the end indicated. As effort is called for 
alike on the part of labour and capital, there must 
be reward for both. It is true that since the result 
worked for is the maintenance of the prosperity of 
the nation, and therefore the continuance in work of 
all citizens, this alone may bring ‘@-reward to each 
worker ; but in such case the reward is more or 
less problematical and obscure. Moreover, should 
trade leave the country, so also can the worker ; that 
would only be a repetition of history, for already 
the new conditions in the United States have en- 
couraged the emigration of many of our best 
artisans. Greater remuneration to the men must 
therefore be as prominently set forth as the reduc- 
tion of the cost of production. Even were this 
always recognised by employers—and some are, 
we fear, too short-sighted to realise the advantage 
of such encouragement—there is the serious ob- 
stacle of the uniform wage, which is a dominant 
characteristic of trades unionism. ‘‘ Equality” is a 
very fine sounding word, but it presupposes a 
psychological state which is impossible. - Each 
man differs in his will power and in his physical 
resource, and the malingerer, who continues a 
trades unionist so long as he can get ‘out-of- 
work” benefit, should never be classed with the 
diligent worker, honest in his labour and faithful 
in the payment of every levy. Theadvocate, there- 
fore, of the new condition of economy in manu- 
facture must encourage each workman towards his 
best effort by making him an immediate partner in 


| the gain. 


This point is too often lost sight of, but it is a 
In 
the technical papers read before our institutions we 
have data of the reduction in the cost of produc- 
— rhaps also of the greater rapidity of output 

both useful qualities in their way ; but of equal 





importance, although less frequently given, is in- 
formation as to the increase in the sum of wages 
earned by each worker engaged. All must rejoice 
at the greater disposition of employers to visit 
foreign factories, to study foreign methods, and, we 
hope, to apply them. The visit of the Iron and 
Steel Institute to the Rhenish- Westphalian province 
of Germany is a case in point: as the President 
put it, ‘‘they could not fail to go home with their 
minds brightened and enlightened,” Technical 
education, he added, was not a thing for youth 
alone, but should continue through a man’s active 
life. In this connection we are disposed to plead 
that such mental awakening process is also good for 
the worker, and we are glad that a scheme has been 
evolved to enable some leading workmen to visit the 
States; for the men must ‘‘ wake up” as well as the 
employers, and by impressing upon them the great 
advance made in the States and Germany, and also 
the material comfort which workers in those coun- 
tries earn by their independently regulated effort, 
there may be a realisation of the fact that the 
equality in wage-earning is neither good for the 
individual nor for the commonwealth. 

We have just received the census report on the 
United States Iron and Steel Trades. It is a mass 
of figures ; but a careful analysis yields some plain, 
wholesome truths which are worth digesting, alike 
by men and masters. We are not concerned for 
the moment with the immense growth of the 
industries ; we are considering rather the economics 
of production ; and it is significant enough to point 
out that in 30 years there has been a reduction of 
50 per cent. in the average price per ton of the total 
product in this industry, which supplies the article of 
primary use for all manufactures, either in the pro- 
ducing machinery or in the finished manufacture. 
Thirty years ago (in 1870) the average price was 
63.49 dols., in 1880 it was 45.70 dols., in 1890 it 
was 29.43” dols., and in 1900—a year of high 
prices and of great prosperity—it was 27.24 dols.; 
to-day it is much lower. But here in 30 years 
we have a reduction from a little over 121. 14s. 
to 5l. 9s. The interesting point is as to how 
this has affected the wages of the men employed. 
Ten years’ comparison: suffices, and shows that 
the average wage has increased from 521 dols. per 
annum. to 542 dols., although the proportion ,of 
skilled labour has greatly decreased. fF f we take pig. 
iron separately, we find an increase in the average. 
weekly wage from 437 dols. to 470 dols. In the’ 
manufacture of steel ingots and castings we have 
the same appreciation of the wage, for the mean 
year’s wage has increased from 542 dols. to 558 dols. 

There has been a great increase in the volume 
of the production—that is an economic necessity ;, 
but the facts we have dug out from the mass 
of figures show that the progress of the United 
States towards successful competition with us 
is. not at the expense of the earnings of the men ; 
and. with improved appliances .in this country 
it should be easy to reduce the cost of production 
without any decrease in the mean annual wage ; a 
gain is more likely. But this presupposes that the 
improved appliances are most effectively utilised by 
the men to increase production. The mechanical 
methods adopted in the iron and steel industries in 
the States need not be. enlarged upon here; they 
have from time to time been described : immense 
excavating navvies at the ore mines, special piers for 
loading by gravity into specially designed steamers, 
large capacity railway wagons, great mechanical 
charging devices at the blast-furnaces, high capacity 
steel-smelting plant, and every conceivable labour- 
economising apparatus at the steel-rolling mills, 
all worked at the highest capacity to ensure 
the greatest output within a given period. The 
age of plant is not measured by time units, but 
by the amount of work done. So also with 
Germany : the Diisseldorf Exhibition carries con- 
viction even to a casual visitor of the enormous 
strides made, and the immense buildings erected 
by individual firms is an evidence of their broad- 
minded policy in manufactures, and an earnest of 
their determination to establish their position. 

The increased production in the States is proved 
by the fact that the average annual output of iron 
and steel ten years ago was 95 tons per worker, and 
in 1900 it had increased to 132 tons. The improved 
appliances, of course, involved capital ; and to in- 
stitute a comparison on some common basis, we 
have worked out the percentage of increase in the 
various items during the ten years. The increase 
in the total production is 81.3 per cent. ; and in its 
total value 68 per cent. ; so that the average price, 
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as we have shown, was less: but to secure this 
addition to the total result, there has been an in- 
crease of 42.4 per cent. in capital, of 30 per cent. 
in the number of workers, and of 35.4 per cent. in 
the amount of wages, while the cost of materials 
used was 59.5 per cent. more. 

Taking pig iron separately, the same trend is 
clearly marked ; the average increased size of the 
furnaces is reflected in the fact that the total 
annual output per furnace averaged 36,000 tons in 
1900, against’ 12,900 tons in 1890; the annual 
output per man has increased from 264 to 367 tons 
—all due to superior appliances ; but at the same 
time, as we have shown, the average wage has 
gone up appreciably. The total production has 
increased by 75 per cent., and its value by 42.2 
per cent.; so that here the user has gained, and a 
step forward has been taken towards success in 
competition. This large addition to output has 
only involved an increase to capital of 10.2 per 
cent.; the augmentation of the army of workers 
is 17.8 per cent., and of their wages 26.6 per 
cent.; while the material cost 19.4 per cent. more. 

With steel the results are even more pronounced. 
The total output has more than doubled, the increase 
being 104 per cent. ; but it has been found possible 
to sell cheaper, so that the increase in the value is 
only 80 per cent, while the cost of material has only 
increased, pari passu, by 80 per cent. Capital has 
had a large share in reducing the cost, for it has 
been found necessary to add 58.2 per cent. But 
there has been an increase in the annual output per 
man—from 54 to 82 tons. In other words, the 
number of men increased 33.6 per cent., and their 
wages by 37.5 per cent., while, as we have shown, 
the addition to output was 104 per cent., all of which 
goes to show that the iron and steel situation in the 
States has been largely improved by the increased 
productivity of man’s labour, contemporaneous 
with which there has, of course, been a higher 
wage. Another factor is that the salaried staff has 
been increased in numbers and in cost, and here 
also is suggestion for better technical organisation 
in all our works. Therein lies ultimate economy 
in production. 








THE GENESIS OF COAL. 

Tne popular view of the formation of coal may, 
perhaps, be summarised as follows: Certain plants 
or trees grow in morasses ; they decay and sink ; 
more plants grow on the first layer, and sink in 
their turn. The weighted-down residue decom- 
pose through the influence of microbes, with the 
generation of methane and carbonic acid ; and 
when the decomposed mass is afterwards exposed 
to high pressure, we find, according to the age of 
the deposit, peat, lignite, coal, or anthracite : 
graphite does not appear to have the same genesis 
as coal, Some weak points of the popular view are 
pretty apparent. If time and pressure be the main 
factors which decide the character of the coal, then 
we should find anthracite in the oldest geological 
formations, and peat in the most recent. But 
lignite occurs in the Devonian, and we know histori- 
cally of the change of mine timber into lignite, 
while we have no examples of peat passing into 
coal. Further, anthracite forming the bottom 
layer should contain most ashes, and so far as actual 
experiments can teach us, the very highest pres- 
sures of 20,000 atmospheres do not cause vegetable 
fibre to become coal. 

Dr. J. F. Hoffmann, of Berlin, who discusses 
this question in the Zeitschrift fiir Angewandte 
Chemie, raises some other points. He would dis- 
tinguish three periods in the formation of coal. 
First, a period of microbe activity, a fermentation, 
so to say, then a period of decay; and, finally, the 
carbonisation period proper, The microbe period 
cannot have extended into the subsequent stages, 
for most coals are comparatively dry, so that 
microbes could not have had access, nor lived in them, 
and the aromatic compounds which coal contains 
are, moreover, poisonous for microbes. There is 
probably no uncombined carbon as such present in 
our coal, according to F. Muck. The chlorophyll 
of the green plant has the power, we believe, to 
split the carbon dioxide which the plant inhales 
through its pores, in the sunlight, into carbon and 
oxygen, and this nascent carbon combines with 
water to form carbo-hydrates which build up the 

lant. These carbo-hydrates are not decom d 
in their turn, but they polymerise, and the albumi- 
noids which are also formed likewise. High pres- 
sure, time, long-continued access of oxygen, fermen- 





tation, and decay do not yield us carbon and water 
as final products, as long as we keep to ordinary 
temperatures. 

The case is different—and this is Hoffmann’s 
chief point, argued out in a novel way—when we 
presume that the temperatures have fluctuated 
considerably. Mere heat does not change wood 
into coal, though we can finally obtain a sub- 
stance like anthracite when we gradually raise 
the temperature above 400 deg. Cent. Hoffmann 
draws attention to the spontaneous heating and 
ignition often observed in vegetable products, and 
he studies the problem thermo-chemically. When 
carbo-hydrates are subjected to dry distillation, 
they split into carbon and water, the more com- 
pletely the lower the temperature is kept. The 
water reacts again on the carbon in statu nascendi, 
and there result unsaturated compounds, such as 
we meet in coal. This combination takes place 
with absorption of heat, and is comparatively 
quick, so that we need not assume periods of thou- 
sands of years for this second period. During the 
first stage heat is given off, and the temperature 
may rise to 670 deg. Cent. in the case of carbo- 
hydrates under decomposition. Albuminoids behave 
similarly. With them, in fact, spontaneous igni- 
tion is very common, in a certain sense. While, 
for instance, starch does not heat spontaneously, 
germinating grain becomes very hot in the presence 
of albuminoids. 

We will not inquire into the mutual relations 
between plant life, microbe life, and albuminoid 
food for the germ and for the microbe, which 
problem Dr. Hoffmann leaves untouched; but 
we will pass to authenticated cases of spontaneous 
ignition. Hay is very apt to heat in warm, damp 
condition, and to burst into flames when air gains 
access. Bran is not so easily inflamed ; but Hoff- 
mann had to investigate a case which set him think- 
ing. The organised remnants of plants, such as hay 
and bran, he says, continue to breathe, and when 
they find no free oxygen—the live plant inhales 
carbon dioxide, though—they feed on the inter- 
molecular oxygen, as the yeast fungus does in 
alcoholic fermentation. Wet flax is notoriously dan- 
gerous, and so are oiled rags. A mill containing grain 
and flour was buraed down in Berlin some years ago ; 
the fire was ascribed to spontaneous combustion ; 
and in some big lumps of smouldering grain, which 
had been thrown into the river, Hoffmann dis- 
covered layers resembling lignite, coal, and anthra- 
cite in this sequence. In all these cases moisture 
favours the combustion or the fungus growth start- 
ing it, because there is a breathing process. With 
coal this is not so, because there is no organised fibre 
and no breathing—or no fungus growth, we prefer 
to say. Geologically, we have reason to believe that 
the formation of the coal-beds was followed by vio- 
lent tertonic convulsions, during which heat and 
pressure may have co-acted. If we start with a 
deposit of peat, most of the water would be squeezed 
out during these convulsions; but enough would 
remain for chemical reactions. By spontaneous 
combustion some seam would become charred ; the 
heat would be communicated to another seam and 
so on, so that coal-beds of considerable extent 
would be produced. But Hoffmann himself sees 
that we do not understand, on these lines, how it is 
that coal-beds consist of fairly uniform coal—coal, 
anyhow, not lignite—all through down to their 
extreme veins. We do not arrive at any final con- 
clusion as to the genesis of coal, therefore, and the 
chief interest of Dr. Hoffmann’s paper lies in the 
fact that he draws attention to the influence of 
spontaneous combustion. The standpoint which 
geologists maintain towards this ‘‘growth in place ” 
theory was very well expressed by Mr. Aubrey 
Strahan, in a paper which he presented to the 
Geological Society last year.* 








THE BRITISH ASSOCIATION. 

Now that this year’s meeting of the British Asso- 
ciation is well over, one is able to form a better 
judgment of the degree of success that attended it. | 

n one important respect it was unfortunate : the | 
weather was bad. It was pleasanter to sit over a | 
fire than to attend excursions, garden parties, con- | 
versaziones, or evening lectures. This, it may be | 
said, should not damp the ardour. of strenuous | 
workers for the advancement of science, but it must | 





be recognised that the success of a British Associa- | 
tion meeting does not depend entirely on cold, 





* See ENGINEERING, vol. Ixxii., page 243. 


science. About 1600 persons attended the meet- 
ing ; a disappointing total which does not, by 300, 
bear out our estimate—formed during the first 
flush of the meeting—that the muster-roll would 
equal that of 28 years ago, when the Association 
last met in Belfast. Now, although the Association 
is for the ‘‘ Advancement of Science,” it would be 
idle to pretend that the larger part of these 1600 sub- 
scribers to its funds were scientific luminaries, even of 
the second order. If one looks through the ofticia] 
list of members and associates, the names of the 
great lights of the scientific world are as the plums 
in the schoolboy’s pudding, whilst the smaller 
names— those of men doing admirable journey- 
man work—may be likened to the currants for 
number. But the remainder, those simply “ in- 
terested in science,” as the term is, are needful to 
the making of a British Association meeting as the 
flour to the pudding ; whilst, to continue the simile 
to the end, the ladies supply the sweetness and 
essences, without which the whole would be as un- 
appetising as a meeting of one of those other 
societies to which we need not specifically refer. 

All this means that the British Association meet- 
ing is largely a picnic. It is a scientific picnic, 
though, and one has only to look through the roll 
of present and past regular attendants to realise 
how fully it has fulfilled its declared function of the 
advancement of science. This year the death of 
Mr. Griffith has introduced a new chief of the ad- 
ministrative department ; and it is quite possible a 
man who has taken a keen interest in the purely 
scientific work of one of the sections may be a little 
impatient of picnic distractions. This we say at 
a venture, knowing: nothing of Dr. Garson’s views 
on the subject. 

It is well to remember, however, that there is a 
bread and cheese—to say nothing of roast beef 
and pudding—side even to the advancement of 
science ; and without the guineas of those who 
think, perhaps, more of the garden parties and 
excursions than of the inside of the section-rooms, 
the British Association would soon die a natural 
death. This year the Thursday whole-day excur- 
sions were abandoned. The Times, in a retro- 
spective article, in its issue of Monday last, says : 
‘*Ttis to be hoped that these will never be revived ;” 
but the writer evidently considers that their ab- 
sence may have had some effect on the member- 
ship, for he immediately adds: ‘‘There is no 
reason to regret the falling off, if it is mainly 
due to the fact that the attractions to the un- 
scientific trippers were fewer than in the past. It 
is true that the diminished attendance led to the 
cutting down of the grants for scientific research 
to an unusually low figure; but, after all, there 
are nowadays many other ways of obtaining pecu- 
niary support for such purposes.” 

The organisers of scientific research would be 
very grateful to the Times writer if he would indi- 
cate specifically some of these many other ways. 
So far as our experience has gone, the fields of 
scientific research, uncultivated through lack of 
pecuniary support, are so extensive that the many 
other ways, or all ways together, are but as a barrow- 
load of fertilizer to a whole farm. 

It is nothing against the British Association that 
it depends for its existence on the pleasantness of 
its yearly gatherings. The Association fills a useful 
place, and without it science would be distinctly 
poorer. It is easy to sneer at it asa picnic—it is 
always easy to sneer—but the British Association 
brings men of science together in a way that no 
other institution does, or ever has done. After 
all—and we seem almost in danger of forgetting 
this—science isa mundane thing. However super- 
natural the brainwork of him who sees furthest 
into Nature’s laws may seem, it is a human brain, 
and on its unscientific side is swayed by like im- 
pulses and governed by the same wants as the rest 
of us. Now, the great leaders of science are of 
refined and gentle natures, and so they like to 
bring their wives and daughters to the British 
Association meetings, and to meet the wives and 
daughters of their fellow-workers. : 

The British Association is not the Royal Society ; 
Section A’ is not the Cambridge Philosophical ; 
Section G is not the Institution of Civil Engineers ; 
neither is Section I the Royal College of Surgeons. 
Nevertheless, many important contributions to 
mathematical, engineering, and medical scicnce 


| have been introduced to the world through these 


sections, to say nothing of the others; and even 
among the minor presentations there is much that 
is valuable (as our columns bear testimony), and 
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would otherwise be lost, or, at any rate, might 
have too long to wait for publication. After all, 
there is freedom of selection at the British Associa- 
tion. Those who do not like the whole-day excur- 
sions can leave with the closing of the sections, as 
we have had to do for many years past so that 
our readers may have their report in due season. 
Those who do not like garden parties or evening 
meetings can stay away, and surely there is oppor- 
tunity enough for high science in the four days’ 
sittings to satisfy the most voracious appetites. 
The Times, very appropriately to the present time, 
makes an appeal for the younger workers in science, 
who come from all parts to attend these meetings 
to be brought into personal relations with those 
who have made their reputations. These things 
are not done in the section-rooms ; they come about 
during the less formal periods. 








CHARCOAL-BURNING IN THE LAKE 
DISTRICT. 

A.raoucH the wood charcoal manufacture is a 
topic treated of in the majority of books devoted to 
chemistry pure and applied, yet such descriptions 
rarely go beyond generalities: they give the pro- 
cess, and in some respects may go into rather 
wearisome detail, but with regard to the custom of 
the trade as ruling in the various forest districts, 
and the financial problems which those essaying to 
carry on the business have to face, the reader who 
goes to the sources of information mentioned must 

erforce turn hungry away, detail in such directions 
ie lamentably deficient. Perhaps, therefore, 
it will be breaking somewhat new and not un- 
interesting ground to present a few details of the 
charcoal-burning business as still carried on in 
Great Britain, and for the purpose one can hardly 
select a more picturesque or representative field of 
operation than the Furness district of Lancashire. 
Here we have a miniature Sweden, one of the very 
few localities in Great Britain where the charcoal 
iron manufacture is carried on: not on a large 
scale it is true ; but still it exists, and the inquisi- 
tive tourist on a ramble from Windermere to 
Ulverston may contemplate an iron furnace un- 
obtrusively situated in a picturesque valley, and 
drawing its supplies of fuel from the oak and beech 
woods which surround it. 

There are those, of course, to whom the idea of 
any manufacture whatever in the sacred precincts 
of Lakeland is obnoxious; but to such devoted 
adherents of Ruskinian ideals we would say—as we 
took occasion once to remark with regard to tourist 
diatribes on the pumping engines and mine heaps 
of Cornwall—Is not any industry which. can find 
employment for people in the depths of the country 
to be welcomed as affording, at any rate, a partial 
solution of the great problem of the increased over- 
crowding in our towns? We are not by any means 
advocating the laying waste of rural beauty by 
chemical fumes, nor can we contemplate with 
equanimity the destructive advance of those to 
whom Wordsworth is a sealed book, and whose 
ideals have come to be entirely under the controlling 
inflence of money. It is possible to strike a mean, 
and to desire the progress of such industries as are 
not of an objectionable nature, and which do not 
to any extent injure the landscape. With these 
remarks on behalf of the charcoal-burning industry 
we leave generalities and attack our subject proper. 

It would be too great a strain on our knowledge 
of medizeval history to attempt to give even an 
approximate date for the inception of the industry 
in Lakeland, and we shall perforce be content with 
the safe, but somewhat vague, announcement that it 
is of remote antiquity. hat is more to our pre- 
Sent purpose is to show that a close connection 
exists between the present and the past by reason 
of the art of charcoal-burning having been handed 
down from father to son. Simple as the operation 
of burning looks, as described in a book, quite the 
Teverse is really the case in practice ; that is, 
if satisfactory pecuniary results are to be ob- 
tained. Charcoal of a sort is easily enough made, 
but with the somewhat. exacting conditions under 
which the work isoarried on, the greatest skill and 
care are requisite tensure that the venture, which, 
as we shall see, is largely a speculative one, does 
not turn out disastrous from a financial point of 
view. This degree of technical knowledge which 
is so highly requisite is not. to.be acquired by 
Fe Eat at a technical school, but only by prac- 
i. ©xperience under those who are old hands, 

So we find that but few recruits go to swell the 





ranks of those families whose’ members have been | we have said, a description of the process is to be 
associated with the industry in years long past. | found in almost all books on chemistry, and any 


Not that once a charcoal-burner always a charcoal 
burner, for the men frequently turn to work of a 
more regular and less laborious nature ; but the 
point we wish to emphasize is that the art of char- 
coal-burning is not to be easily acquired by a 
novice, and that we have in the charcoal-burners of 
Furness a group of craftsmen of specialized know- 
ledge, and comparable to what may be found in 
various other special industrial districts of our 
Isles, such as, for example, in Cornwall, where the 
practised eye of the miner is rarely at fault in 
estimating the value of lodes. 

Now, as to the conditions under which the 
charcoal - burning is carried on: The land, as 
is usual in this country, is in the hands of a 
limited number of large proprietors, with the 
agents of whom the would-be charcoal-burner has 
to come to terms before commencing operations. 
It is the fact at the present time that, owing to the 
reduced area of woodland available for cutting, 
competition for it has become somewhat keen. 
It is customary for a land agent to advertise 
the fact that so many acres of woodlands are 
on offer, and to invite tenders from charcoal- 
burners therefor, a proceeding which is, of course, 
in the landowner’s favour, when it is known that a 
general desire exists to obtain the woods, or certain 
of them. In making his tender the charcoal-burner 
has to bring all his judgment into play, for it 
is here that likelihood of profit or loss hangs in the 
balance. Inspection of the wood is, naturally, 
permitted, and the practised eye can form a fair 
estimate both as to the quality and quantity of the 
yield. It is the regular rule, it should be 
mentioned, not to allow any one portion of wood- 
land to be cut oftener than every fifteen years, so that 
it is only possible for a charcoal-burner to cover 
the same ground a few times during his life. In 
the woods of this district the casual observer may 
note that there are large patches where the vegeta- 
tion is in a state of maturity, while lying along- 
side are tracts of ground in which the trees are but 
passing from infancy to adolescence—a fact which 
may have seemed somewhat strange to passers-by 
who were unfamiliar with the local industry. 

A variety of trees and shrubs are utilized for char- 
coal, and where the product is intended for iron- 
smelting, no discrimination is made of the wood, 
the various species of trees being carbonized 
together. The practice is different when the char- 
coal is intended for gunpowder manufacture, the 
wood of certain trees only being selected. Although 
there are several gunpowder factories in the Lake 
District, it is the exception rather than the rule for 
the charcoal to be purchased locally, the product 
either coming from a distance or being carbonized 
in retorts at the works. The tenancy of an 
area of woodland having been arranged, the 
burner takes possession for a year, the winter 
months being mostly occupied in felling the timber 
ready for burning in the summer. Not that the 
burning could not be carried on all the year round ; 
but the conditions of the work are such as render it 
very trying in cold weather. The men have to 
sleep in their clothes in rudely-constructed huts in 
the wood, and have often to be up all the night ; 
moreover, snow or | gpang. ae cold rain has a bad 
effect upon the work, so that they prefer to limit 
the operation in the winter months to wood- 
cutting. In addition to the charcoal proper, there 
are some subsidiary products from which profit 
is derived. These are not the bye- products 
obtainable from the smoke, which are recovered 
in the chemical works where wood is distilled ; 
we refer to the preparation of bobbins for cotton 
mills, and for which a certain kind of wood 
is requisite. Then, again, there is the bark stripped 
from the oak trees, which, it is hardly necessary to 
say, is used for tanning purposes. It does not 
make any difference whether the logs are carbonised 
with or without their bark, but in the case of the 
oak, at any rate, the labour of stripping the bark is 
repaid by the price obtained for it. The purpose 
to which the wood is put is left to the option of the 
contractor, and though his primary purpose is the 
preparation of charcoal, if he can sell it to advan- 
tage for such purposes as pit props, in competition 
with Norway and Sweden, he is at liberty to do so. 

We are not, on the present occasion, writing a 

pular article, and therefore it does not suggest 
itself as desirable or necessary to go into the theory 
or explain the practice of the carbonisation of wood 
in open heaps or pits, as they are locally called. As 





repetition would be tedious to technical readers. 
In pursuance therefore of the scheme on which we 
set out to write, we proceed to some considerations 
relating to the sale of the product. Here we meet 
with a somewhat primitive custom, and one which, 
to the best of our knowledge, has no parallel exist- 
ing at the present time within our shores. When the 
charcoal-burner has a quantity of material ready for 
sale, he acquaints the manager of the local factory, 
iron works or otherwise, of the fact, and, if requested 
to do so, he sends a sample together with a statement 
of the quantity available. The sample is tested by 
the purchaser and a price fixed upon it, which price 
the seller is bound to accept, as it appears that he 
is not at liberty to withdraw his offer. We are not, 
in commenting upon this proceeding, suggesting for 
one moment that any undue advantage is likely to 
be taken by the purchaser from his commanding 
position, but it certainly strikes us as being rather 
an unusual way of conducting business, and one 
which could hardly be adopted in the bulk of com- 
mercial transactions. Two facts in connection with 
this sale and purchase stand out prominently— 
firstly, the great variation there isin the lots of charcoal 
which are offered for sale, some being well and some 
badly burnt ; and secondly, the difficulty which the 
burner would experience in disposing of his product 
elsewhere if he did not cheerfully bow to the ruling 
of the purchaser. Other purchasers there may be, 
but they lie at a distance, and, in addition to 
the competition likely to be met with in what 
is known as chemical charcoal made in retorts, 
there is the fact that railway companies look askance 
at charcoal, and charge high rates for carriage 
owing to its liability to spontaneous combustion. 
Circumstances, therefore, are against the charcoal- 
burner if he thinks himself hardly treated by the 
local purchaser who sets a price upon the charcoal. 
As showing the variation in prices which are ex- 
perienced, it may be mentioned that the limits are 
about 22s. to 40s. per dozen sacks, a sack being 
about 1 cwt, or one square yard of wood. It is no 
wonder that the charcoal-burner, at the end of his 
labours, awaits with some trepidation the verdict 
which may involve him in actual loss according to the 
rent he has to pay, or may yield him a profit. 

Those who are accustomed to buy charcoal for 
specific purposes can easily form an idea of its 
value to them, and there is no reason whatever to 
suppose that in the transaction we have just 
described a perversion of justice ever takes place. It 
might be thought that, seeing the amount of charcoal 
which is now made as a bye-product in wood- 
distilling works, the industry of forest charcoal- 
burning would have suffered eclipse, if not annihila- 
tion ; but this seems to be far from the case. Just 
as there is a difference between the coke made in 
beehive ovens and high-pressure recovery ovens for 
iron-smelting purposes, so, it seems, there is a 
difference between the charcoal. of the pit and that 
of the oven ; at any rate, it is stated that the iron 
works, who turned to chemical charcoal in times of 
difficulty, quickly reverted to the — of the local 
woods as giving superior results. With regard to the 
yearly yield of charcoal in the Lake district, we are 
not in a position to give any figures, but this year 
the demand seems to have exceeded the supply, a 
fact which has contributed directly tu a decreased 
output of iron in the district. This charcoal iron, 
is only made in very small amounts compared with 
that smelted with coke, but what is produced finds a 
ready sale at high prices. 

With regard to the hygienic conditions of 
charcoal-burning, as we have said, the work is 
laborious, but there is nothing unhealthy about it. 
Opinions may differ as to whether the dense 
white fumes are agreeable or not, but, at any 
rate, they are the reverse of unhealthy, nor 
does one hear of any complaints with regard 
to their effect on the vegetation which they per- 
meate. To those who would track the charcoal- 
burner to his lair, these fumes, strongly redolent of 
wood creosote and forming a white cloud slow of 
dissipation into the atmosphere, form a useful guide, 
all the more so as in the woods and on the fells, 
where the work is mostly carried on, population 
is anything but redundant, and a considerable space 
of time may elapse before the stranger can obtain 
personal direction. Not that the information 
tendered is always reliable ; in the matter of dis- 
tauce for instance, ‘‘ abouta mile” may easily prove 
to be more than three miles. Again, a resident of 
some social position, in the neighbourhood of Win- 
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dermere, said he had never heard of charcoal being 
made in the district, and was somewhat disinclined 
to believe in its production there. This remark, un- 
important in itself, is, however, mentioned as an 
illustration of the ignorance which is often so pre- 
valent and which, of course unintentionally, is apt 
to lead the sojourner in strange lands into making 
mendacious entries in his note-book—that is, if he 
be of the class who travel with open eyes and 
receptive mind. But this is somewhat of a 
divergence for a descriptive article, and a writer 
dealing with a technical subject has no justification 
for moralizing. In presuming to enlighten our 
readers on some details of the charcoal-burning 
industry in England, the desire of contributing 
something of paramount importance to chemical 
technology has not been uppermost ; it is rather as 
a holiday contribution to a journal which does not 
boast a summer number that the topic and its 
treatment must be regarded. 








THE FRENCH NAVAL MANCUVRIS. 
(Concluded from page 384.) 
Ill. THe Turrp Perron. 

In the third period the French force consisted 
of Fleets A and D; Fleet A was blockaded in 
Bizerta Harbour by a hostile fleet, B, of assumed 
equal power. Fleet B was stationed at Porto- 
Farina ; it was employing its cruisers for keeping 
the blockade, and was in connection by cable and 
by cruisers with Fleet C—hostile also ; Fleet C was 
stationed at Ajaccio, Corsica being considered a 
hostile coast of the East Mediterranean basin. The 
French Fleet D was at Toulon, completing mobilisa- 
tion. The four fleets were composed as follow : 








French Fleets. Hostile Fleets. 
Neutral. 
Fleet A. Fleet D. Fleet B. Fleet C. 
Formidable Brennus Saint-Louis Bouvet 
Courbet Hoche Bouvines Charlemagne  Galilée 
Tréhouart Masséna Valmy Gaulois Hallebarde 
Casabianca Lahire Jemmapes Jena 
Fléche withthe Dupuy-de- Jauréguiberry 
Yatagan Toulon tor- Lome Pothuau 
Tempéte | pedo-boats Montcalm Latouche- 
Phiégéton and Charner Tréville 
withthe | submarines Du Chayla Chanzy 
Bizerta tor- Cassini Cassard 
pedo-boats Durandal Linois 
Fauconneau Dunois 
Epée 
Espingole 
Pique 
With the Cor-! 
sican mobile 
defence 
blockaded At Toulon, Cruisers In Ajaccio 
in Bizerta completing | blockading roadstead 


mobilisation Bizerta and 
ready to 

inform “‘C” ; 

main station 

Porto Farina 


The French forces, as.will be seen, had no cruisers. 

The object of the French was the concentration 
of Fleets A and D, while that of the enemy was to 
destroy Fleet A. The latter had to run the 
blockade, and reach the Hyéres Islands. Fleet B, 
warned of this intention, had to get under weigh, 
and to try to keep Fleet A in sight withéut giving 
battle, both fleets being supposed of equal force. 
Fleet B was to inform the much more powerful 
Fleet C, and this had to leave Ajaccio with the 
object of opposing Fleet A, thus compelling the 
latter to retreat and fight. Should the French 
Fleet A succeed in escaping from Fleets B and C, 
it was to take refuge in the Hyéres roadstead, 
under protection of the forts. The Band C Fleets 
were then to effect a junction, and blockade Fleet A; 
Fleets D and A were to work a sortie, and try to 
run the blockade by a com ined action against the 
B and C Fleets. The programme was a very 
interesting one, and was to show how the contact 
would be kept. Fleet A was under a great dis- 
advantage, having no cruisers. 

The programme being so arranged, the Dupuy- 
de-Léme, Montcalm, Amiral Charner, Du Chayla, 
and Cassini took up blockading quarters off Bizerta, 
but out of range of the batteries ; at the same time, 
the Durandal and Fauconneau had to watch the 
entrance to prevent a torpedo-boat sortie. The 
French Fleet waited for night, but when it tried to 
leave, the hostile cruisers obtained immediate 
knowledge and manceuvred to insure contact. 
The Admiral commanding Fleet B was duly in- 
formed, and cabled at once to Fleet C ; the battle- 








ships of the latter fleet got under weigh to find 
the course of Fleet A. The cruisers of Fleet C had 
been kept in readiness, and at 3 a.m. the Cassard 
steamed out in a_ southerly direction along 
the Sardinian coast, supported by the Espingole ; 
she was followed at regular intervals by the Chanzy, 
Latouche-Tréville, and Pothuau, each attended by 
a destroyer to act as despatch-boat. They were 
all able to communicate together by wireless tele- 
graphy, and they followed the course Ajaccio- 
Bizerta in a direct line. As soon as the Du Chayla 
had found out the route followed by the French 
Fleet, she was to steam at full speed to meet 
the above cruisers of Fleet C, who were to tele- 
graph down the information to their commanding 
admiral. 

Fleet A had succeeded in forcing the Bizerta 
blockade; it had diverted the attention of the 
cruisers by a sortie, in which the coast-defence 
ships and torpedo-boats took part, but all the night 
(July 28 to 29) the cruisers of Fleet B had managed 
to keep it in sight, not without great difficulties 
and many dangerous exposures. The battleships 
of the B Fleet had got under weigh also. Seeing 
that the B cruisers had maintained contact during 
the day time ; seeing also that Admiral de Maigret, 
commanding the C Fleet, had ordered his ships 
to get under steam to run towards Fleet A, that 
his cruisers had been informed of the A Fleet’s 
position by means of wireless telegraphy and 
through the information given by the B cruisers, the 
A Fleet could be reckoned as discovered. In fact, 
as soon as it saw the cruisers of the C Fleet, it 
tacked, and started to attack the less powerful B 
Fleet. A despatch-boat had, it is true, been sent 
forward to get the help of the Corsican torpedo- 
boats, but these could not reach a firing posi- 
tion before daytime. It may be remarked here 
that wireless telegraphy played a most im- 
portant part in this phase of the operations, 
especially, perhaps, from the moment when Fleet 
C steamed out of Ajaccio. It served to direct 
the latter fleet with mathematic precision, by in- 
forming it rapidly and accurately of the successive 
positions and variations in the course of the oppos- 
ing squadrons. The telegraphic stations, however, 
were organised rather late, and Fleet C had to 
develop its maximum speed ; this was about 5 knots 
in excess of the opponent’s; too great a difference, 
no doubt, although some ships of the French 
Northern squadron are found to be desperately 
slow. This portion of the manceuvres, therefore, 
meant principally the keeping up of communications 
by a line of cruisers, and the directing of a squadron 
from a distance. It would seem that the French 
Navy is able to turn the cruisers to good account in 
operations of this kind. 

In the afternoon of July 30 the signalling 
echelons were constantly getting closer to each 
other, until they could communicate by direct 
signals ; the three squadrons got in sight of one 
another, B following its cruisers at a distance, and 
C, having cleared for action, manceuvred to place 
its opponent between it and Squadron B. At this 
moment the operations were stopped by order of 
Admiral Gervais, and Fleet A steamed for the 
Hyéres Islands ; during the night a scouting man- 
ceuvre was carried out under cover of darkness, 
without the help of destroyers. 

As soon as Fleet A had arrived in the Hyéres 
roadstead, it established a barrier protecting it 
against torpedo-boats. When the hostile fleet came 
off the roadstead it cruised about at reduced speed, 
out of range of the batteries. The latter fleet 
placed between the land fortifications and its battle- 
ships a line of destroyers for protection against a 
possible attack from the defensive torpedo-boats ; 
the battleships and cruisers formed two lines off 
shore. A first group, composed of battleships, 
cruised at a distance of about 6 miles south of the 
main entrance to the roadstead, while all the 
armoured cruisers were stationed at about the same 
distance from the coast, between Porquerolles 
Island and Toulon. A third group was at about 9 
miles south of the Levant Channel. All the lighter 
artillery stood prepared to meet a possible torpedo- 
boat attack. The channels were watched by scout- 
ing cruisers. The Corsican mobile defence had 
made for the French waters and was operating in 
conjunction with the hostile fleet. The French 
Fleet A separated into two groups, one of which 
took up anchorage in the vicinity of Porquerolles 
Island, and the other in the bay ; it organised also 
a guarding service inside the entrances, formed of 
destroyers and steam launches using searchlights. 


|his rear to the attac 6 squadron. 





During the night the Toulon torpedo-boats tried 
a sortie ; but besides being fired at by a cruising 
= they lost their time in useless scouting. 

he hostile fleet started firing on August 1 ; it is, 
however, impossible to ascertain what was the effect 
produced. e armoured cruisers first steamed past 
at a distance, shelling the batteries ; then the battle- 
ships got at a closer range to attack in earnest, 
both classes of ships withdrawing afterwards, 
The decisive action took place during the night 
from August 1 to 2. The torpedo-boats made 
a second attempt to reach the hostile ships, but 
they could not do so, as they had been imperfectly 
informed with regard to the position of the latter, 
On the other hand, the attack by the hostile fleet’s 
torpedo-boats appears to have been carried out 
under pretty.good conditions ; it was, however, im- 
possible to ascertain whether their torpedoes would 
have hit the defending ships. Meanwhile Fleet D 
got under steam in the Toulon roadstead, before 
daybreak, and, when in the small entrance, it met 
the scouting cruiser ; this was shelled, but she went, 
nevertheless, to report to the hostile fleet. It has 
been questioned whether the commanding officer of 
the A Fleet, Admiral de Courtilhe, instead of joining 
the D Fleet in the Salins Roadstead at this part of the 
manceuvres, would not have done better by ordering 
his fleet to get under weigh at the same time as the 
D Fleet, and to effect a junction with it at early 
dawn, at a spot to be agreed upon, six miles down 
south. He might thus have cut the concentration 
line of the hostile fleet, and disabled completely 
one of the three hostile sections, before the arrival 
of the two others. It is true he did not know in 
what manner the hostile ships had been distributed, 
though he had found out by his scouts that the 
enemy had separated in the night to take up dif- 
ferent positions. 

As soon as they were together, the A and D 
Fleets made for the open sea, line ahead through 
the wider channel. The battleships of the other 
fleets were on two parallel lines abreast, with 
the cruisers distributed in two divisions, one 
to port and the other to starboard. The hostile 
fleet tried to maintain its battleships as concentrated 
as possible, on a line with the French ships, so as 
to gain immediately a superior firing position. 
The object of Admiral de Courtilhe, the commander 
of the French forces, was to draw the hostile fleet 
in the field of fire of the forts, while fighting it on 
sea. The hostile fleet was, to say the truth, very 
vulnerable, standing as it did in compact forma- 
tion, several echelons deep. At one time the 
armoured cruisers of the hostile fleet concentrated 
their fire on the stern of the D Fleet and tried to 
take it obliquely, but the commander of the D Fleet 
ordered it to tack and to front the cruisers ; these 
were soon forced to retreat. While this was going 
on, Fleet A reached the sectors of the batteries on 
the Giens peninsula, and placed itself under the 
shelter of their guns. During the operations the 
torpedo-boats had seemed very active; they, 
however, remained long under a very heavy fire, 
and it is impossible to say what results their 
efforts would have given in actual warfare. Shortly 
afterwards the operations were brought to a con- 
clusion. 

After a few days of comparative rest at the 
Salins d’Hyéres anchorage, a formation of the 
fleets was experimented upon, in which the fastest 
ships were placed in the rear, with a view to 
envelopthe enemy, whilethe slower unitscommenced 
firing. The fleet so formed was under the direct 
command of Admiral Gervais. Its slower squad- 
ron contained the Bouvet, the Northern battleships, 
and the reserve division, or eleven battleships 
placed in two indented columns ; the second squad- 
ron, with a 15-knot speed—the enemy could only 
count on a 12-knot speed—contained the five Medi- 
terranean battleships and the armoured cruisers. 
The enemy was represented by a number of 
cruisers and light craft. On arriving in sight of 
the latter the first attacking squadron engaged him 
broadside on, while the second one got up a 10- 
knot speed, and steaming line ahead, tried to 
envelop him by thestern. The enemy endeavoured 
to escape by obliquing, but the attacking commander 
made a similar move ; the enemy were afraid to try 


'a flanking movement, which, though it would have 


delayed the enveloping action, would have exposed 

The latter 
gained the position it in view but slowly, and 
if the enemy had had torpedo-boats the squadrons 
battleships would have been in a bad way, as 
fighting took place at a short range, and the battle- 
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ships would not have had time to stop them. The 
enveloping action was fully carried out. This 
manceuvre, however, must be considered as form- 
ing part of naval drill pure and simple ; its tactical 
value would only come in, were it possible to reckon 
in actual warfare, on a disproportion between the 
forces, comparable to that whieh ruled in the action 
in question. Admiral Gervais must have had in 
view certain possibilities, which he keeps secret ; 
otherwise this particular action would appear in- 
significant. 

The experiment of general revictualling, which 
was to form part of the programme, was not carried 
out. It would have been full of interest, as it 
would have borne on a large number of ships, and 
would have proved the accommodation to be utterly 
insufficient. The opinion is current that it might 
have been advisable to demonstrate this insufti- 
ciency, with the object of obtaining funds for the 
necessary installations, the need of which would be 
greatly felt in time of war. 

The submarines- were used with some success in 
the defence of the Hyéres Islands ; the Gymnote, 
for instance, approached, without being seen, two 
battleships that were lying at a distance of about 
300 yards, and torpedoed them with a striking 
cone. 

The general conclusions arrived at in France may 
be stated as follows : The manoeuvres have proved 
the officers and crews to be fully trained; the 
various operations were carried out with great 
readiness ; the problem of working numerous units 
seems to have been efficiently solved, and during 
the 33 days the manceuvres lasted there were no 
breakdowns, apart from one of no great importance 
(this is referred to in our account of the first 
period). They have demonstrated the disadvan- 
tages of line-ahead steaming, and that a double line 
would be as easily manageable, although this would 
involve two difficulties—the nearer line would mask 
the enemy’s ships, and often prevent the further 
line from firing on them ; besides this, such a 
formation would afford a greater depth to the fire 
from the enemy. It would thus mean less offensive 
strength, but greater vulnerability, except, how- 
ever, when the enemy would happen to be athwart 
the double line ; but this would seldom be the case. 
Formation in double line could, at all events, be 
resorted to for concentration, with a view to effect 
a rapid destruction of an enemy under extreme 
conditions. When in single line the units should 
be kept nearer each other. The manceuvres have 
further shown that numerous and brilliant com- 
binations can be. obtained by employing distinct 
groups, stationed according to their speed and 
power. Finally, the part played by the torpedo- 
hoats may be considered a negligible quantity, but 
wireless telegraphy rendered most valuable service. 








PISCICELLI TAEGGI’S ELECTRIC POST. 
By Wiiu1am P. Dicsy. 


Mvcn interest has been excited in the non- 
technical Press by statements which have come 
from Rome and Naples of a proposed scheme for 
the transmission of letters, newspapers, and 
parcels along an aerial electric railway at speeds as 
high as 400 kilometres per hour. We are able to 
give our readers a brief description of the system 
which is now under the consideration of an expert 
committee in Rome, appointed by Signor Galim- 
berti, the Italian Minister of Posts and Telegraphs. 
We have said ‘‘a brief description,” and yet it would 
be far different if we followed closely the copy before 
us, for Signor Piscicelli Taeggi’s description of his 
mvention fills some 72 pages of printed matter, 
and is illustrated with 45 diagrams. 

The area to be served by this system of telpher- 
age is classed by the inventor into districts of vary- 
ing importance. The network of lines is illustrated 
in Fig. 1, annexed, where 1, 1, 1 are towns of great 
importance in regard to density of population and 
commercial activity. These become the chief divi- 
sional offices, interchange of letters taking place be- 
tween them and the towns 2, 2, 2, which are of 
secondary importance, being smaller centres, whence 
the mails would be sorted for the sub-districts 
3, 3, 3, corresponding to the present local offices. 
Conversely, letters from the su -districts served by 
the same secondary office would be sorted at that 
secondary office 2, thence travelling to the chief divi- 
sional offices, or vid these offices to other secondary 
offices for local distribution to sub-districts, In this 
diagram 4, 4, 4 are main lines, 5, 5, 5 the connec- 





tions between the towns 1, 1, 1 and 2, 2, 2, while 
6, 6, 6 and 7,7, 7 are the connections from the 
secondary oftices to their sub-districts, 

The next point in the unfolding of a necessarily 
complex scheme is that of the permanent way. 
Perhaps ‘‘ permanent way” is a misnomer, for the 
designer terms the arrangement an ‘‘ aerial way.” 
This consists of four wires, which also act as con- 
ductors. Of these, the two top wires 8, 8, Figs. 2 and 
3, page 411, will carry the motor or driving wheels, 
while on the lower wires 9, 9 will run the roller or 
trailer wheels of the despatch box. The fastening 
of these wires to the bracket 10 is shown in Figs. 2 
and 3; the wires are to be insulated from the 
bracket, which is, in its turn, bolted to the support- 
ing post 1, 1, two or four aerial ways being carried 
on each pole according to the necessities of the 
traffic. On lines 6, 6, 6 to the sub-districts 3, 3, 3 
two-way posts would be employed. 

The wires 12, 12, 12 arethe main feeders for the 
supply of high-tension three-phase current. at 5000 


Fig.1. 


SUGGESTED NET-WORK 
OF COMMUNICATIONS, 








C ) 
(1549.4) vr 

volts to step-down transformers, whence the current 
at a potential of 260 volts is to be.taken along the 
wires 8, 8 and one of the wires 9, 9 for supplying the 
motor of the despatch-box. It is proposed to put the 
transformers about three or four miles apart, and not 
to permit one despatch-box to come within the block 
occupied by its predecessor, through the action of 
that predecessor in having cut off all current in the 
block immediately behind it. In Fig. 4 a method 
of effecting this is depicted, the fourth of the wires 
9, 9 being here utilised. The trailer of the depatch- 
box in the preceding section having completed the 
circuit, between the two wires 9, 9, a current passes 
through the magnet coils of the automatic circuit- 
breaker 25, cutting off all current from the section 
served by it, until the despatch-box enters the next 
section ahead, when the section immediately be- 
comes ‘‘ dead,” while the previously isolated section 
is again supplied with current. It is also contem- 
plated that the sections in advance of any station 
should, under normal conditions, be cut off from 
any current through switches at the station, in 
order that the momentum of the rapidly-travelling 
box may be dissipated as it gradually comes to a 
standstill. This seems to be a matter which will, 
subsequently, require great nicety of adjustment, 
and it is not wholly clear that the proposed braking 
arrangement, whereby pressure is applied by 
mechanism under the permanent way to either 





side of the outer flange of the driving wheels, will 
suffice. 

Where the permanent way is so light, the roll- 
ing stock becomes a matter of great importance. 
The despatch-boxes, consisting of the dust and 
damp-proof case of the driving motor and the trailer 
box which carries the letters, are of aluminium. 
Figs. 5, 6, and 7 show the arrangement. Here 46 
is the motor and 47 the box; 48, 48 are the 
wheels of the motor, which also serve to make 
contact with the wires 8, 8 of the three-phase 
system; these wheels are, of course, insulated 
from their axles. It is preferable that the trailers 
of the despatch-box should be in the form of two 
rollers, as shown in Fig. 5, than in one, as shown 
in Fig. 7. Of these rollers 2k connects with 
the third wire of the circuit, and the other roller 
connects with the fourth wire for operating the 
block system. A small ebonite rod with contact 
strips carried on two miniature trolley poles is to 
be used to make contact with the wire 44 to 
provide for the electric opening of the switches for 
the points or turn-outs of the permanent way. 

The further appurtenances designed by Signor 
Piscicelli Taeggi for this installation admit of a 
system of collecting poles and boxes ; of an appa- 
ratus for stamping the letters with the date, hour, 
and minute of posting ; of poles whicha ct as trans- 
former-boxes as well as supporters of the perma- 
nent way ; of boxes in which letters may be dropped, 
and then carried by an electric lift to the top of 
the pole for emptying into despatch-boxes. 

Having briefly outlined this novel and exceed- 
ingly ingenious proposal, it remains to indicate 
some of the difficulties and apparent defects 
of the enterprise, matters which, we presume, 
Signor Galimberti’s commission will elucidate. Of 
course, a system of electric telpherage is not new, 
the Glynde and Weston line, erected in the early 
‘eighties, is known to all engineers. Readers of 
ENGINEERING will also remember the Langen 
electric railway erected at Elberfeld, which is 
merely a glorified telpher line for passenger 
traffic. Signor Taeggi’s scheme is virtually a 
high-speed telpher postal system. It opens under 
auspices in some respects favourable contrasted 
with the difficulties which faced Professors 
Fleeming Jenkins and Perry in the earlier 
scheme. While the Glynde line was designed for 
slow-speed work—some four or five miles per hour— 
it was, on the other hand, a comparatively heavy- 
weight carrier, the goods conveyed at one time 
being as much as 336 1b. The electric post has 
only to carry a weight of 80 lb. (including the 
motor despatch-box and letters), while the ideal 
of speed mentioned to a newspaper correspondent 
in Italy is 250 miles per hour. Without in any 
way belittling an enterprise which has convinced 
the Italian Minister for Posts and Telegraphs 
that it is worth investigation, one may have 
grave doubts as to this speed becoming an economic 
possibility, even should the difficulties of current 
collection at such speeds be overcome. Yet the 
progress made in electrical work with modern high- 
tension distribution, polyphase currents, the manu- 
facture of small motors of high efficiency, all com- 
bine in favour of the scheme, albeit at a lower 
speed and with a narrower scope. Allusion has 
been made to the difficulties of current collection 
at now unknown speeds. We wonder how long 
the aerial system would stand the strain of the 
despatch-boxes running at immense speed over 
the positions where the supporeang. and conducting 
wires are fixed. Sparking and breakages of the 
trolley wires at such points are among the minor 
troubles of the electric railroad engineer. When 
one remembers, too, how much of the vibration in 
railway trains is due to the spring of the rail 
ends at the fishplates, it will be recognised that 
any accentuated form of vibration along an aerial 
electric railway, with its saggings between insulator 
and insulator, would be fatal to its success. 

In regard to the initial cost, noitemised estimate 
is yet to hand. In an interview with the inventor, 
the total cost per mile is given at a figure which at 
present we prefer not to quote. It is obvious 
there has been a misunderstanding on the part 
of the interviewer. Very careful estimates and a 
searching examination of weights, strains, and 
sizes are essential before any definite figure could 
be accepted. Yet, given such an aerial permanent 
way, constructed at a reasonable cost per mile, 
there would be no difficulty in supplying the small 
amount of power required. The immediate ques- 
tion would be the financial one, Will it pay? 
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So much remains to be proved in regard to initial 
and maintenance costs, that it is difficult to say. 
To transfer the whole postal system of the kingdom 
to aerial ways may or may not be a question for 
the second or third decades of this century. But, 





a 10 horse-power Peugeot, which got 475 marks for 
condition; a 12 horse-power Humber, which 
realised 750 marks for condition ; a 15 horse-power 
Germain, which made 465 marks for condition ; a 
20 horse-power Maudslay, which got 500 marks for 


to connect the various sub-oftices of the Metro-| condition; and a 22 horse-power Daimler, which 


politan area with the district oftices, and these in| 
turn with St. Martin’s-le-Grand, Mount Pleasant, | 


also realised 500 marks for condition, and a 15 
horse-power Panhard, which ran the Wolseley car 


and the railway termini, would not be too vast a| hard for first place ; but its price was nearly double 


problem for immediate solution. London, seem- 
ingly, would offer a particularly favourable field 
for an experiment owing to the interpostal ex- 
changes which take place between its local centres 


and between these centres and the railway ter- | 


mini. Such a trial plant for the Metropolis 
as is here suggested might almost be capable 
of dealing, without extra cost, with the whole of 
the letter service. Despatch-boxes, travelling in 
quick succession at the moderate speed of 20 
miles an hour, would adequately grapple with the 
lighter portions of the mail service. The sine qua 
non of success with the Taeggi system would seem 
to lie in its having plenty of work spread over 
long hours, with the heavier matter, now sent by 
book, sample, and parcel post, sandwiched in be- 
tween the rushes of business correspondence. 
If this be essential, the probable limitation of 
plenty of work and moderate speed spread over 
has hours would seem to militate against the 
successful adoption of the system—say, between 
London and Liverpool, or any other of the chief 
provincial towns. It is yet to be demonstrated 
that an electric telpherage could compete with 
mails carried by express trains along the main 
lines of railway. Certainly neighbouring cities 
provided with this system might have a con- 
necting line between them, with an express de- 
livery at enhanced prices. Such cases are best 
exemplified by the proximity of Manchester and 
Liverpool to each other. But these matters may 
well stand over for consideration until Signor 
Galimberti’s commitee has analysed the scheme. 








NOTES. 
Tue Moror Car oF THE FurvurRe. 

THERE is a wide contrast, so far as practical value 
is concerned, between the recent wild rushing 
speed tests of motor vehicles on the Continent and 
the reliability trials undertaken by the Automobile 
Club of Great Britain and Ireland, the results of 
which are just issued. Speeds of 50 miles an hour 
are, no doubt, magnificent ; but they are imprac- 
ticable for most purposes, and impossible, wairge bg 
their expense in first cost and running charges. The 
motor-car industry must in the future depend more 
upon the many who will use cars for pleasure or for 
business, rather than upon the record-breaker ; and 
the public is right in demanding prohibition of, and 

nunishment for, speeds which render the country 
ieee — or unsafe, for the pedestrian 
or cyclist. What is wanted is a car, reasonable in 
price, of sufficient power to maintain a speed of 
8 to 10 miles per hour, even uphill—not mad 
rushes downhill and on the level, and then a slow 
progress up hills—and, most important of all, 
a primary strength in the moving parts, and 
an excellence in the design of details which 
would preclude breakdowns, even under adverse 
conditions of roads and weather. Such a car, with 
large carrying capacity, will be reliable and mode- 
rate in expense for maintenance. The recent tests 
were to determine the car which combined these 
desiderata. The trials were 600 miles in length. 
The maximum of marks for reliability was 300 per 
day for the six days’ trial ; and the Wolseley 20 horse- 
power car got the maximum number of marks and 
scored the maximum for steering and brakes. As 
indicating that it was not a.snatch victory, the 10 
horse-power car by the sam» firm—the Wolseley Tool 
and + arate Car Company, Limited, of Birmingham, 
—lost only 5 marks out of the 1800 marks allowed 
for reliability, and stood well in other points, the 
uphill speed averaging about 8 miles per hour, 
which for a 380/. car is a most commendable result. 
The 74 horse-power car of the company, costing 
3251., again dropped only 15 out of the 1800 marks 
for reliability, and made 74 miles up the hills. 
These two cars also earned the highest marks for 
condition at the end of the trial, Of cars which | 
only dropped 10 marks for reliability, there were | 
also a 12 horse-power Belsize, which got 475 


marks for condition; a 9 horse-power New Orleans, | 
which got 485 marks for condition ; a 7} horse-power 
Germain, which also got 490 marks for condition ; | 











that for the 20 horse-power Wolseley, which figures 


| at 6501. 


THE PURIFICATION OF WATER BY OZONE. 

An examination of the results obtained in the 
purification of water by treatment with ozone has 
just been concluded by Drs. Ohlmuller and Prall, 
on behalf of the German Imperial Health Depart- 
ment. The apparatus used had been erected by 
Messrs. Siemens and Halske, at Martinikenfelde, 
Berlin, and was capable of treating 10 cubic metres 
(2202 gallons) of water per hour. This water was 
taken direct from the River Spree. The tank in 
which it was treated was 5 metres (16.4 ft.) high by 
1 square metre (10.764 sq. ft.) in section. A grating, 
fixed a little above the floor of the tank, was covered 
with a layer of pebbles about the size of hen’s eggs. 
The water was sprayed through a rose on to this 
bed of pebbles, whilst below the grating on which 
the latter rested ozonised air was forced in under 
pressure. The downflowing water thus came into 
very intimate contact with the upflowing current 
of air. On reaching the top of the bed this air was 
collected and sent back again to the ozoniser, passing 
on its way through the coils of a refrigerator in 
which any moisture picked upon its passage through 
the pebbles was condensed’ and collected. The air 
was ozonised by spark discharges at 10,000 to 15,000 
volts. From 40 to 50 cubic metres (1412 to 1765 
cubic feet) of air could be treated hourly, which were 
used to sterilise from 5 up to 10 cubic metres (1101 
tu 2202 gallons) of water. In some of the tests 
raw Spree water was treated, whilst in others it 
was mixed with a greater or lesser proportion of 
water from the public supply. Bacteriological ex- 
aminations were made, both before and after treat- 
ment, whilst the effect of the process on the colour, 
clearness, and taste of the water was also observed. 


‘In general, it was found that the treatment was 
|more effective than sand filtration in destroying 


bacteria. The number of colonies which, with a 
gelatine culture medium, ranged in the raw water 
from 5700 up to 48,000 per cubic centimetre, was re- 
duced by the process to from 1 to 28 per cubic centi- 
metre. For sand filtration a reduction of colonies to 
100 per cubic centimetre is adopted as the standard 
in Germany. The bacteria which survived appeared 
to be of aspecially resistant type, since their number 
was not reduced by prolonging the ozonising action. 
Special tests were made of the effect of the process 
on cholera and typhus germs. In the first place, these 
germs were added to water sterilised by boiling, and 
this water was then ozonised. It was found that the 
whole of these pathogenic bacteria were entirely 
destroyed by the process. On, lastly, adding these 
germs to raw Spree water, and repeating the experi- 
ment, it was found, as before, that some bacteria 
survived, but none of these were the cholera or 
typhus species. Practically none of the ozone 
remains dissolved in the water as ozone, as it very 
quickly reverts to ordinary oxygen. Chemical tests 
showed that the process diminishes the oxygen ab- 
sorption, and increases the amount of free oxygen 
present in the water ; the colour is improved, and 
there is nv bad effect on the taste of the water. The 
cost of the process, with a plant capable of 
treating 120 cubic metres (26,424 gallons) per 
hour, inclusive of pumping and amortisation, is 
reckoned at about 24d. per 1000 gallons, one-third 
of which represents the actual cost of the ozo- 
nising. 
SHIPWRECKS AND Maritime Lossss. 

The Psalmist drew a very moving picture of what 

ar to those who go down to the sea in ships. 


y he should speak of going down to the sea in 
ships is not clear, seeing that there were practically 


no navigable rivers in Palestine. Possibly he} 


shared the old-fashioned idea that going to sea was 
almost synonymous with going to the bottom. In 
the scene which he painted with so much vigour 
there was certainly plenty of vertical motion ; 
indeed, to us, who are accustomed to travel in 
large steamers, the account seems greatly exagge- 
rated. If, however, we were caught in bad weather 
in the Mediterranean in an open-waisted galley, we 


should probably find that the Psalmist’s description 
of the scene and of the feelings of the mariners was 
painfully accurate. There was no Lloyd’s Register 
published in Palestine, so we cannot say what was 
the proportion of the vessels of those days that 
foundered, or that were wrecked, or posted ag 
missing. Probably it was large, for the Eastern 
Mediterranean is a treacherous sea. Even now, 
with an additional 3000 years’ experience in ship- 
building and navigation, it is by no means safe to 
go to the sea in sailing ships—at least in certain 
kinds of sailing ships. Out of every hundred 
Norwegian ships in existence in 1901, there were 
6.5 lost during the year, or 1 in 16. Of French 
vessels 5.46 per cent. were lost, and of Austro- 
Hungarian ships, which sail mostly in the Adriatic 
and the Grecian archipelago, no less than 
6.67 per cent. were lost. Even of our ail- 
ing ships, subject as they are to rigid legisla- 
tive control and inspection, 4.17 per cent. ceased 
to exist. These figures do not include those 
which were deliberately broken up on account 
of old age. They only refer to those that came 
to an end as the result of stress of weather, 
faulty navigation, or accident. Probably the mor- 
tality among vessels in David’s time was more than 
double of the worst figures we have quoted ; and if 
that were so, the position of a sailor or a passenger 
was indeed precarious. It must be remembered that 
Lloyd’s takes no cognisance of vessels of less than 
100 tons measurement, and that the smaller the 
boat the greater the danger. Fortunately, the 
modern passenger is not required to travel in a 
galley, and not often in a tramp ; it is mal de mer, 
and not shipwreck, that excites his fears. Even in 
the least seaworthy steamers—those of Spain—the 
loss last year was only 2.79 per cent., while in 
those of Denmark it was but 0.55 per cent. Of 
British steamers, which concern us, and, indeed, the 
passengers of all nations, most closely, 1.1 per cent. 
disappeared. We own 12,053,394 gross tons of 
steam shipping, in addition to 685,786 tons owned 
by our colonies. There are only three other nations 
which own more than a million tons—viz., Ger- 
many, 2,417,410 tons; France, 1,068,036 tons; 
and the United States, 1,003,795 tons. Hight other 
European countries own collectively 4,575,286 
tons, or almost exactly the same amount as France, 
Germany, and the United States together. Alto- 
gether in the year there were lost 213 steam vessels, 
aggregating 281,478 grosstons. The greatest source 
of loss was wrecking, which accounted for 124 vessels 
and 193,186 tons. Next to this came Joss by col- 
lision—36 vessels, of 38,387 tons. Under the head 
of ‘‘missing”—which, of course, includes many 
sources of loss—we find 22 vessels, of 22,063 tons. 
The remaining ships are classed under ‘‘abandoned,” 
‘* burnt,” ‘* foundered,” and ‘‘ lost,” the last head- 
ing being practically equivalent to ‘‘unclassified 
for want of particulars.” In sailing vessels we 
have not the same pre-eminence that we have in 
steamers, and neither do we show so well in the 
percentages of losses. The British vessels total 
1,602,767 tons, and those owned in the Colonies, 
366,257. The United States runs us hard with 
1,228,130 tons, and these figures, like those given 
for the steamers, do not include vessels on the 
great lakes. Norway has 816,885 tons ; Germany, 
488,372 tons; Italy, 459,557 tons; and France, 
338,847 tons. The total losses for the year were 
470 vessels, of 271,113 tons. Theaverage size was 
572 tons, while the average steamer lost was of 
1320 tons. More than half the sailing vessels lost 
were ‘‘ wrecked” or ‘‘ missing,” and 66 vessels, of 
38,069 tons, were abandoned at sea. The grand 
total of vessels, steam and sail, lost was 683, of 








552,591 tons, to which must be added 123 vessels, of 
109,977 tons, broken up, but not from injury. There 
were thus removed 806 vessels, of 662,568 tons, of 
which 102 ships and 159,585 tons were British 
steamers, and 89 ships, of 68,194 tons, were British 
sailing vessels. 








DurBan.—The Durban telephones have been munici- 
palised, having been purchased for 22,274. It is now 
proposed to establish a thoroughly up-to-date system at 
an estimated cost of 63,750/. ith a view to an exten- 
sion of the water supply of Durban, a storage reservoir, 
with a capacity of 500,000,000 gallons has been constructed 
at Kamperdam. The consumption of water in Durbanis 
now 3,500,000 gallons per day. Durban has an efficient 
tramway system; the receipts in July were . 
recent census of the population of Durban gives a total of 
60,446 inhabitants ; of these 28,049 were Europeans. The 
population of Durban has increased 19,187 during the last 
three years 
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MISCELLANEA. 


Tur traffic receipts for the week ending September 14 on 
33 of the principal lines of the United ington amount 
to 2,113,664/., which was earned on 20,251} miles. For 
the corresponding week in 1901 the receipts of the same 
lines amounted to 2,081,754/., with 20,1534 miles open. 
There was thus an increase of 31,910/. in the receipts, and 
an increase of 98 in the mileage. 


One of the most interesting mines in the Lake Superior 
district is the Mahoning Iron Mine. This mine is worked 
as an open cutting, the material being excavated in a 
series of benches forming concentric circles, each on a 
separate level, the deepest being near the centre. Steam 
shovels are exclusively used in excavating the ore, which 
is delivered by them into 50-ton wagons, one of which 
can be filled in four minutes. The lowest level reache 
so far is 150 ft. below the surface, and the ore body 
extends downwards for another 100 ft. Within the 
confines of the mine are 5 miles of railway track. 


Under the title of the Society of Motor Manufacturers 
and Traders an association has been formed for the pro- 
tection and development of the Motor and Allied Trades. 
To this end steps have already been taken to reduce the 
number of exhibitions, and it has now been settled that 
the only representative automobile show of the Society 
shall be held in London annually, ‘The next is to be 
at the Crystal Palace, from January 30 to February 7 
next. The first president of the — is Mr. F. R. Sims, 
whilst Messrs. bi . E. Thornycroft and 8. F. Edge are the 
first vice-presidents. _The secretary is Mr. T. F. Wood- 
fine, Norfolk House, W.C. 


An official report has been issued ,on the condition of 
the Metropolitan water supply during the month of July, 
1902. The Thames water at Hampton, Molesey, and 
Sunbury was in good condition during the whole of that 
month. At its highest oe the water was 3 in., and at 
its lowest point 10 in., below the average summer level. 
The total rainfall during the month at West Molesey was 
1.27 in. The total number of a furnished by the 
water companies during the month was 949,382, repre- 
senting an increase of 1679 on the previous month. The 
June floods in the Thames Valley had some adverse effect 
on the quality of the Metropolitan supply during the 
following month, but the quahty rapidly improved after 
the beginning of July. 

It is the intention of the British Westinghouse Com- 
pany to show, in the power equipment of their huge manu- 
facturing works at Manchester, typical examples of 
modern machinery as manufactured by them ; and with 
this end in view, the electric generating plant is to consist 
of reciprocating steam engines, steam turbines, and gas 
engines. Two types of Westinghouse steam engines are 
at present installed—namely, two of 1200 horse-power 
each, of the Westinghouse-Corliss type ; and two of 350 
horse-power each, of the older and very widely - used 
Westinghouse single-acting type. Large as these gene- 
rators may appear, as power producers for single a 
ing works, their capacity is not nearly sufficient for the 
demands of the unique works of the British Westinghouse 
Company. They simply represent the first instalment of 
an electric power generating centre, which will eventually 
be in keeping with the immense size and nature of the 
works driven. Apart from the general interest which a 
power equipment consisting of all the most modern types 
of power producers is bound to attract, the working 
results obtained, and the opportunities for clear compari- 
sons, will be of immense benefit from an engineering 
point of view. ; 


Atarecent meeting of the Cincinnati Electric Light 
Convention, there was a discussion in which many engi- 
neers reported their experience in the commercial use of 
Nernst lamps. It was stated that the glowers some- 
times failed in the first 100 hours, but that if they lasted 
more than this they generally burnt some hundreds of 
hours before needing renewal, one case being cited of a 
lamp still in use after burning 1300 hours. Trouble some- 
times arises from a warping of the glower-rod, which 
carries 1t away from the , Bete As a consequence, 
warped lamps are slow in lighting up, as much as three 
minutes being sometimes needed, although when in 
proper condition 30 seconds is ample. It appears further 
that high frequencies are conducive to length of life in 
the glower. ‘Thus the 1300-hour lamp already referred 
to_was supplied with a current having a periodicity of 
125 cycles per second. With 60 cycles a life of 600 hours 
1s to be expected, barring a defective glower or an acci- 
dent; whilst with a periodicity of 25 the life is said to be 
400 hours, though better results than this have been 
got at Buffalo in certain experiments not yet com- 
plete. Bad results are obtained if the voltage is 
allowed to rise much above that for which the glower 
is designed ; but the lamp is less sensitive in this regard 
than is the ordinary electric incandescent lamp. In 
fact, the glowers can be run at 5 per cent. over their 
atl voltage for some hours without being materially 

ured. 


A recent issue cf the Journal fiir Gasbeleuchtung und 
Wasser versorgung contains a note by Dr. J. Scharrer, 
giving particulars of a microscopic research on incan- 
descent mantles, recently carried out by Dr. Killing. 
These mantles, it is stated, are always made of cotton or 
rami. After spinning, the yarn is knitted into the 
mantle shape, and is then impregnated with the oxides 
of rare earths, burnt off, hardened, and finally collo- 
dionised. Dr. Killing has examined in the microscope 
the yarns and mantles used in all s of their 
manufacture, and also the ash left after burning off, 
7 th when fresh and after being used on a standard 
surner for periods ranging from 1 to 300 hours. The 
oxides with which the mantles examined were impreg- 


| nated consisted of 99 ba cent. Th O, and 1 per cent. 


| of ceria. It was found that the cotton yarn consisted 
|on the average of about 270 single fibres, whilst the 


ed|ramie yarn contained only about 90 single fibres, so 


that the natural fibre of the ramie is much coarser than 
that of cotton. After burning off, the structure of the 
resultant ash was found similarly to be much coarser in 
the case of the ramie mantles, and hence these are less 
liable to fail through overheating than those in which the 
original net was cotton. Similarly, these mantles do not 
so easily form ‘‘ waists” as those with a cotton basis, and 
the latter moreover fall off in illuminating power much 
more rapidly. Unfortunately, though they withstand 
heat better, the ramie mantles are less strong mechani. 
cally, and suffer more in transport. 


The aerial luggage transmitter which has recently been 


dj|erected by the London and South-Western Railway 


Company at Woking Junction is believed to be the first 
appliance of its kind to be used by any railway com- 
pany in the kingdom, although transmitters of a similar 
type, only much larger and stronger, may be seen in 
daily use in the quarries at Portland and other places. 
The transmitter at Woking is regarded solely as an 
experiment. What led to its erection was the number 
of fatal and serious accidents which befel porters 
whilst engaged in carrying luggage across the metals 
at so busy a station as Woking. On the up and down 
platforms are erected iron towers, each 32 ft. 6 in. 
in height, and set in blocks of concrete. Suspended 
from tower to tower are four spans of wire cable. The 
topmost cable, on which the transmitter runs to and 
fro, is pone gaping’ 4 strong, and is capable of bearing a 
strain equal to at least 20 tons. The second cable keeps 
the transmitter in position, and the third and fourth 
cables, which are much thinner and are in one length, are 
for “paying out” and ‘‘returning.” Each span is 110 ft. 
long, and the height of the transmitter above the railway 
is 22 ft. 6in. . Attached tothe transmitter will be an iron 
cage capable of holding half-a-ton at onetime.’ The whole 
thing is worked by hydraulic power, the engine being on 
the down side. Above it is a small box in which are the 
levers working the apparatus. The transmitter is very 
quick in working, taking only 30 seconds to deposit 
10 ewt. of luggage from one platform to the other. All 
the experimental trials have proved most satisfactory, and 
the transmitter is now ready for daily use. 


A recent issue of the Engineering and Mining Journal 
describes a new copper-smelting plant just opened at 
Osborne Bay, Vancouver ideal which, in its present 
condition, is capable of treating 700 tons of ore per day, 
and has been laid out with a view to being enormously 
extended in the future. Hitherto some of the most im- 
portant mines in Vancouver Island have found it impos- 
sible to draw profit from any but high-grade ores, as the 
cost of transport of low-grade stuff to the nearest smelters 
was prohibitive. All the ore won had therefore to be 
picked over, the best selected for shipment, whilst the 
remainder was dumped, the pile of low-grade copper 
ore at one mine alone nortag in a few years 
amounted to over 40,000 tons. With the erection of 
the new works this ore and similar accumulations 
from other mines will be reduced to metal, but the 
proprietors of the new plant expect to also receive 
ore from Alaska, South America, California, and Mexico, 
since the works are located on deep water and are provided 
with the most efficient plant for the discharge of ore 
cargoes. As matters Hated a host of small craft trade with 
timber between Vancouver Island and other points on 
the Pacific Coast. At present they generally return in 
ballast, but in future it is expected they will often take 
oreinstead. The jetty now erected in the bay admits at 
low water boats drawing 21 ft., and by a further exten- 
sion of it still larger ships can be unloaded. The harbour is 
thoroughly sheltered under all conditions of weather. The 
new enterprise will-constitute for Vaucouver another 


the enormous mineral wealth, excellent climate, and ex- 
ceptional geographical position of the island gives it good 
grounds to aspire. 


An electric railway is shortly to be ee in the 
States with the electro- pneumatic system devised by 
Mr. B. J. Arnold, and described by him at a recent meet- 
ing of the American Institute of Electrical Engineers. 
In this system the armature of the electric motor 
attached to the car is driven at a constant speed 
relatively to the field. The latter is stationary, as usual, 
when the car is running at the normal speed; but 
this field may be made to rotate in either direction at 
will and at any desired speed. It is evident, since the 
relative motion between the armature and the field is 
constant, that a change in the motion of the field will 
cause a change in the velocity of the car. Thus, if the 
field is _— an increasing relative velocity con- 
trary in direction to that of the armature, the abso- 
lute speed of the armature will be diminished, and 
the car will slow up, and if this backward rotation of 
the field is sufficiently great the car will be at.rest. The 
field is connected with air pistons, which may be used 
either as motors or compressors. To start the car, the 
field being in rotation as above explained, the dis- 
charge of these pistons is throttled, thus slowing down 
the field and oe up the armature, and _con- 
sequently the axle. hen the field is brought to 
rest, the car has attained its normal speed. An excess 
of speed above this can be obtained by causing the 
air pistons to act as motors, driving the field in the 
same direction as the armature. To increase the power 
output, air motors attached to the armature are started, 
giving power equal to the normal output of the motor plus 
that of these air motors. It is proposed to use the system 
with a single-phase synchronous motor, taking a high- 
tension current. 





step towards the supremacy of the Pacific Coast, to which J 





An interesting system of sewage disposal was inaugu- 
rated at the Village of Stansted, Essex, on Wednesday, 
where ag on the Liernur system has recently. been laid 
down by the Liernur English Syndicate, Limited, of 
Cannon-street House, London, E.C. This system has 
already been employed in a number of important conti- 
nental towns and cities, and is claimed to be specially 
suited to the needs of communities lying in fat dis- 
tricts. In general with this system a town is divided 
up into sections ‘comprising each about 150 houses. 
Each house is provided with a properly trapped collecting 
tank in whieh all the household waste accumulates 
during 6 to 12 hours. These tanks are connected by 
syphons with the street sewer, which in turn empties 
through a valve into:a main district collecting tank in 
which a vacuum is maintained above the sewage contents 
by means of an air pipe leading to a vacuum pump at 
the sewage works. Every few hours a workman goes round 
and opens in turn the valves connecting the main sewer 
with its district tank. Owing to the vacuum in the latter, 
the sewage which in the meantime has collected in the 
house tanks, is sucked at a high velocity into the district 
tank, the rush being so great as to thoroughly flush all the 
connections. When one set of house tanks has thus been 
discharged, the workman closes the corresponding valve 
and opens that belonging to another set, and so on until 
the contents of all the house tanks in the neighbourhood 
are collected into the district tank. Finally, the vacuum 
is shut off from the top of this tank, an air-well to it 
opened, and communication made with the main 
sewer to the works, which is connected then to 
another vacuum chamber. Under these conditions, 
the whole contents of the district tank are in the course 
of a few seconds delivered at the works, where they 
can be dis of by any desired system of treatment. 
At Trouville, France, the sewage is turned into manure, 
the amount of which averages 90 lb. per head per annum. 
All the pipes and sewers used in the system are of cast 
1ron,. 








Tue MANCHESTER HEALTH Exuisition.—The Horsfall 
destructor, on view at the above Exhibition during the 
recent Sanitary Congress, has been awarded silver 
medal, this being the only medal on this occasion for 
destructors. 





Messrs. ARMSTRONG, WHITWORTH, AND Co., LIMITED. 
—The report of this company for the year ending June 30 
states that after making special provision for renewal of 
plant and adding 96,091/. brought from last year, there 
1s a credit balance of 589,3437. The directors recommend 
a dividend of 15 per cent. on the ordinary shares for the 
year, carrying forward 92,4497. A revaluation has been 
made of the company’s property, and the result is a 
considerable increase in the valuation of land, plant, and 
buildings. This increase the directors have set against 
the item of goodwill. The valuation having been taken 
up to June 30 last, no depreciation can be written off ; 
but the directors have charged against the profit and loss 
account 150,000/. as a special provision for the renewal 
of plant. The directors regret the retirement of Mr. 
Watts, who has been appointed Director of Naval Con- 
struction to the Govérnment. They decided, however, 
after consideration, that they could not refuse the request 
of the Admiralty for the services of so distinguished a 
naval architect. The vacancy occasioned in the Board 
has been filled by the election of Mr. J. M. Falkner. 





Tue InstITUTION OF NAVAL ARCHITECTS.—The volume 
of the ‘‘ Transactions of the Institution of Naval Archi- 
tects” for the current year, which has just been issued, 
contains, in addition to the usual report of the Institution 
meeting, an account of the proceedings of the summer 
meeting of the Schiffbautechnische Gesellschaft at Dus- 
seldorf, which took place during the first week of last 
une. <A considerable number of members cf the In- 
stitution of Naval Architects responded to the invitation 
of the German institution to visit the great centre of 
German iron and steel industry. At the time we gave a 
brief notice of this meeting, but the account which Mr. 
Dana has prepared gives fuller particulars of the pro- 
ceedings. It was a graceful act on the part of the German 
society of coupling the name of Lord Glasgow, as Presi- 
dent of the Institution of Naval Architects, with that of 
Herr Geheimrath Busley, the President of the Schiff- 
bautechnische Gesellschaft, in the telegram expressing 
the thanks of the meeting, which was sent to the German 
Emperor. The obituary notices are fewer than usual— 
only two, but they are both of men well known through- 
out the shipbuilding world. Sir James Laing’s death 
last December removed one of the best-known figures in 
the yy mig world of the North of England; but the 
loss of Mr. Benjamin Martell is one that the Institution 
will feel even more keenly. For just upon thirty years 
he had been one of the most prominent figures at the 
meetings, and his kindly nature made him even more 
liked than well known. The editing of the volume ap- 
pears to have been very carefully done—at any rate, 
some corrections of the original prints of papers have 

n carried out; and the arrangement of the illustra- 
trations, not always an easy matter, well con- 
sidered. The advantage of process work for work of this 
nature is well shown by the first plate in the volume; 
this illustrates a point made in Mr. 8S. W. Barnaby’s 
paper on torpedo-boat destroyers, and represents one of 
these vessels steaming in a seaway. The bow of the boat 
is plunged into a wave up to the conning-tower, but the 
position of the stem is shown by the jack-staff. If this 
were an ordinary woodcut, it might be thought to repre- 
sent the draughtsman’s imagination rather than reality ; 
but, being a reproduction of a photograph by West, one 
knows that fact, and not fancy, is depicted. 
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EDUCATION. 
To THE EprtorR OF ENGINEERING. : 

Srr,—The following extracts from Milton’s ‘‘ Treatise 
on Education” (1644) show that the views you express in 
your leading article of last week were held by the greatest 
classical scholar our country ever produced, the points 
emphasised being—first, the uselessness of a mere smat- 
tering of classics; and second, the necessity of making 
education interesting to youth if they are to put their 
hearts into the acquisition of knowledge : 

‘Though a linguist should pride himself to have all the 
tongues that Babel cleft the world into, yet if he have 
not studied the solid things in them, as well as the words 
and lexicons, he were nothing so much to be esteemed a 
learned man, as any yeoman or tradesman comprinety 
wise in his mother dialect only. Hence appear the many 
mistakes which have made learning generally so unpleas- 
ing and so unsuccessful : first we do amiss to spend seven 
oreight years merely in scraping together so much miserable 
Latin and Greek as might be learned otherwise easily and 
delightfully in one year. . . . And for the usual method 
of teaching arts, I deem it to be an old error of Univer- 
sities, not yet well recovered from the scholastic grossness 
of barbarous ages, that instead of beginning with arts 
most easy—and those be such that are most obvious to 
the sense—they present their young unmatriculated 
novices at first coming with the most intellective ab- 
stractions of logic and metaphysics. . . . so that they do 
for the most part grow into hatred and contempt of 
Jearning, mocked and deluded all this while with ragged 
notions and babblements, while they expected worthy 
and delightful knowledge ; till poverty or youthful years 
call them aecritates 29 their several ways. ... And 
these are the errors, and these are the fruits of mis- 
spending our prime youth at schools and universities as 
we do, either in learning mere words or such things 
chiefly as were better unlearned. . . . I call, therefore, a 
Somalibe and generous education that which fits a man 
to perform justly, skilfully, and magnanimously, all the 
offices, both private and public, of peace and war.” 

Iam, Sir, yours faithfully, 
G. Brake WALKER, Mem. Inst. C.E. 

Tankersley Grange, near Barnsley, 

September 22, 1902. 








OLD INVENTIONS: A WARNING TO 
MANUFACTURERS. 
To THE EprTorR OF ENGINEERING. 

Sir,—The attention of manufacturers should be drawn 
to sub-section 10 of section 1 of the Patent Law Amend- 
ment Bill, now before Parliament, as this sub-section 
may have a very pernicious effect upon the trade of the 
country if the I if is passed as it is. 

This Sub-Section 10 will, if not eliminated from the 
Bill, prevent manufacturers from using patent speci- 
fications more than 50 years old in defending themselves 
from the attacks of ignorant inventors who have patented 
old ideas. Now this is a serious matter, for often firms 
and individuals are accused of infringing some very recent 
patent of a very old invention, and these matters are at 
the present time frequently settled vf merely sending a 
copy of a patent specification of an old inventor to the 
new one ; Pat the ability to do this, if the Bill passes as 
it stands, will be very greatly curtailed. 

Anyone who has had to do with infringement cases 
knows how often, if it were not for the old patent speci- 
fications, it would be extremely difficult, if not impossible, 
to obtain legal proof of the existence of an invention 
prior to that belonging to the accusing patentee. The 
invention is frequently only a simple mechanical con- 
trivance that many a man invents for himself for a 
special occasion, and when done with, for the time being, 
he allows to drop until it is wanted again. When the 
invention forms a part of a large and expensive piece of 
machinery, it is a very serious matter to a manufacturer 
to have an infringement case brought against him, and 
to the purchaser of the machinery, too ; for in the event 
of their being unable to prove that they are entitled to 
the use of the old invention, they may be mulct in very 
heavy damages, and have to give up or destroy the 
mechanism that they have made or purchased. 

Although the defendant in a case of this kind may 
know that the invention that he is accused of infringing 
he has used, and, perhaps, invented by himself, many years 
previous vo the date of the last patent, he nevertheless 
may have, as already stated, very considerable difficulty 
in producing evidence that would be accepted in a court 
of law in proof of his contention that the invention is 
old; but if he can show that the invention is old by 
means of an old patent specification, the matter is easily 
settled, and the Courts are not troubled with the matter, 
neither is the manufacturer blackmailed for using his own 
invention, and perhaps ruined by an inventor who may 
or may not be young, ignorant, and innocent, and who 
— invented something that is new to him, but is old to 
others. 

To show the difficulty of legally proving the existence 
of an invention prior to one of a later date, I would point 
to the fact that many manufacturers will patent an in- 
vention they have used, and then let the patent lapse, 
merely with the object of recording the fact that the in- 
vention has existed ; this is done to enable them, in the 
event of another inventor coming upon the scene with the 
same invention, to use it ona su uent occasion without 
the risk of a lawsuit, should they wish so to do. 

The Patent Office contains records relating to inven- 
tions extending over 285 years; but Sub-Section 10 of the 

roposed Bill will withdraw from the use of the public 
335 years of these records, and will enable a lot of people 
to rush in and patent many of these old inventions, and 
thusrob the public of the use of what was, previous to the 





passing of this Bill—if it does pass—very valuable public 
property—namely, the inventions of 235 years, unless the 
users of them are prepared for poag: & lawsuits , with the 
best evidence they can have as to their rights in these 
inventions taken ety th. this Sub-Section 10 of Section 1 
of this year’s Patent Law Amendment Bill. 
I am, Sir, your obedient servant, 
PATENTS. 
Westminster, S.W., September 22, 1902. 








ADHESION OF CONCRETE TO TRON 
AND ROCK. 
To THE Eprror or ENGINEERING. 

S1r,—I shall be much obliged to any of the readers of 
your paper who will be good enough to give me some 
information—or inform me where I can obtain it—with 
respect to the adhesive power of cement or good con- 
crete to iron and rock. 

The particular case I am interested in is that of 
holding-down bolts, about 14 in. in diameter, which 
have to be sunk down into hard rock. These bolts can, 
of course, be swelled out at the bottom ends like an 
ordinary Lewis bolt. If the holes in the rock are drilled 
to about 8 in. or 9 in. in diameter, and the bolts let into 
them, and the holes filled up with concrete. I should 
like to know— : 

(a) What is the adhesive power of the concrete to the 
bolts per unit of surface ? 

(b) What is the adhesive power of the concrete to the 
rock per unit of surface ? 

T am, Sir, yours ey, _ 


London, September 24, 1902. 








AN EXTENSOMETER. 
To THE Eprtor OF ENGINEERING. 

S1r,—In your issue of the 19th inst., under the head of 
‘* Miscellanea,” you notice that M. Guillery stated, at a 
recent meeting of the International Association for Test- 
ing Materials, that ke found the electrical resistance of a 
bar varied with its extension under stress. This fact 
should indicate that we may have got an extensometer for 
testing strains on girders under rolling loads, the record- 
ing part of which can be off the bridge. This has long 
been a desideratum with engineers, and I suggest the 
matter for the consideration of instrument makers. 

Yours faithfully, 








ELECTRIC CRANES. 
To THE EpiTor OF ENGINEERING. 

Srr,—Messrs. Joseph Adamson and Co., of Hyde, have 
courteously sent me a copy of the letter which appeared 
in your last issue. The figures given by Messrs. Adam- 
son, although interesting, prove nothing more than that 
in the transmission of power by ropes, as in other means 
of transmission, the losses may vary. They now cite 
instances of cranes driven by ropes running at 4000 ft. 
and 5000 ft. per minute where certain power is lost ; 
it is possible that some of this lost power may be 
due to the installations, and not to the system. I 
cite an instance where the ropes are driven at a lower 
speed and do not lose so much power, and in the case I 
refer to it amounts to less than 1.4 horse-power per 100 ft. 
ofshop. The statement in your paper was unqualified, and 
amounted to a charge against the system of rope-driving 
of a loss of 5 to 6 horse-power per 100 ft. length of shop, 
without reference to conditions. essrs. Adamson say 
that if we were to increase the speed of the ro 
and so enable them to do more work, the power lost 
would approximate to the figures given by them ; but 
why increase the s .when it is quite possible to put 
in another rope alongside the present one, and thus get 
double the power with a loss of under 2.8 horse-power 
per 100 ft. of shop, and it would, perhaps, be cheaper than 
converting ; to increase the speed would prove of no 
practical benefit to us, as the speed the ropes run at present 
enable the cranes to fulfil all we uire of them, having 
regard to the conditions under which they work. These 
conditions are as follow: The cranes have often to lift com- 
pa light but unwieldy articles from 36 ft. to 40 ft. 
ong by 8 ft. wide by 4 ft. 4 in. deep, weighing approxi- 
mately 64 tons, and we sometimes find it —— to 
use two cranes together; and if we were to double the 
rate at which these articles are moved from one part of 
the shop to another, or lifted, we should require an in- 
creased number of men to steady them, and no economy 
would be effected. We find that the most economical 
speeds for our cranes are—200 ft. per minute longitudinal 
traverse, 70 ft. cross-traverse, and about 4 ft. 3 in. to 
8 ft. 6 in. speed of lift for heavy lifts, and for light loads 
up to 34 ft. per minute, but the vertical lifts we require, 
as a rule, are only some few feet. 

In conclusion, Messrs. Adamson proceed to lecture 
me on what they imagine I am doing. I simply stated 
the result of a test, owas out that it did not confirm 
their statement. hy they consider it necessary to say 
that I have ‘fallen into the very common error of look- 
ing only into the power taken to drive our machinery, 
and am satisfied if this is low, and do not realise that to 
do work quickly ample power must be at the command 
of the workman, and this can only be given by electric 
transmission,” I cannot comprehend. I have said nothing 
against electric cranes or electric transmission, which, 
under some conditions, is undoubtedly excellent; I have 
given them one way of doubling the power available with- 
out much increasing the cost. I might retort that they 
have fallen into the very common error of assuming that 





the way they transmit power is necessarily the best for 


all parties under all conditions; and, further, that the 
transmission of power, as distinct from its generation, is 
not nearly so important a factor in the costs of production 
here as they appear to assume. The whole saving to be 
made between a good system of transmission and the 
very best is small; and if I am cautious, I am only 
following the advice given at the recent meeting of the 
Iron and Steel Institute, where the head of the Electri- 
citats Gesellschaft stated ‘‘they had not been told what 
power was wasted on the switchboard, and all costs of 
electric power should be calculated not from the terminals 
of the dynamo, but at the place of application,” and Mr 
Massey also said: ‘It was quite true that there were 
numbers of cases where the system of transmission 
by steam was very bad, with tumble-down engines, 
and bad shafting. Electricity must be more econo- 
mical than this. He was himself an electrical engi- 
neer, and, of course, in favour of electric trans- 
mission, but he was not blind to the fact that 
dynamos and motors failed now and then with a bang; 
and where were they then? Could an insurance on 
electrical plant be effected at less than 7 or 8 per cent, ? 
He feared that all the facts were not yet available, and 
counselled caution in the substitution of electrical for 
rope, belt, and steam transmission. Could Mr. Selby 
Bigge name a single instance in which a cotton-spinner 
had substituted electricity for rope-driving in his mill” 

Will Messrs. Adamson oblige me with the cost of the 

alteration of their rope-driven cranes to electric-driven 
cranes, and the saving that has been effected of actual 
horse-power generated, and the saving in horse-power 
between the two types of transmission, not taking into 
account the value as an advertisement, as I can quite 
understand the manufacturer of electric cranes would not 
like to show his customers that he was using a rope-driven 
one. 
If Messrs, Adamson can assist me to solve the problem 
how we in this country can obtain the maximum output 
at minimum cost, I shall be very grateful; but statements 
of the copy-book order will not help me. 

If Messrs. Adamson can tell me how much in £3. d. 
we can save by adopting their view, or how much they 
will increase the output and at what cost, I shall be very 
pleased to hear from them ; and wili promise, if the 
amount saved is of sufficient.importance, to give them 
the order for the alteration of our cranes. 

Yours faithfully, 
ERNEST GEARING. 
Leeds Forge, Leeds, September 24, 1902. 








Tue Suez Canat.—The transit revenue of theSuez Canal 
Company in August amounted to 320,800/., as compared 
with 319,200/. in August, 1901, and 309,200/. in August, 
1900. The te transit revenue collected to August 31 
this year was 2,838,048/., as compared with 2,672,601/, in 
the i. Yaa period of 1901, and 2,361,511/. in the 
corresponding period of 1900. 





TrcHNICAL ScHoots AND CoLLEGcEs.—We have re- 
ceived the syllabuses of a number of technical schools and 
colleges, the new sessions of which will be opened in the 
course of the next few days. In that of University Col- 
lege, Bristol, details are aby of the equipment of the 
engineering, Meborstory, which includes a 50-ton testing 
machine. The engineering department is under the 
direction of Professor R. M. Ferrier, whilst Mr. A. P. 
Chattock, M.I.E.E., is Professor of Experimental Physics. 
We note that a number of local enginecting firms offer 
entrance scholarships to their works for students who 
cannot afford to pay the usual premiums.—The South- 
Western Polytechnic, Chelsea, 8S.W., has issued a pro- 
pores Se rticulars of the courses of instruction 
provided. Professor H. Tomlinson, F.R.S., is the prin- 
cipal of this establishment, which has been erected at a 
cost of 70,0002. The college is divided into a number 
of departments, embracing the subjects of mechanical 
and electrical engineering, mathematics and physics, 
chemistry and metallurgy, langu and commerce, 
as well as such subjects as art and music. Professor 
Pullen, A.M.I.C.E., has charge of the Department of 
Mechanical Engineering, and Mr. C. F. Smith, A.M. 
Inst. C.E., of that of Electrical Engineering. Labo- 
ratories and workshops are provided for the use of 
students.—From the syllabus of the Northampton Insti- 
tute, St. John’s Street-road, E.C., just issued, we note 
that special attention is directed to classes having relation 
to the local industries, such as clock-making, electro- 
plating, and metal-plate-working. The staff comprises 
workshop instructors in a very t variety of trades; 
and we note that Dr. 0. V; Dryaiale is to give a special 
course of lectures on ‘‘ The ign of Optical Instru- 
ments,” so that we trust the present difficulty British 
lens makers experience, in ous. hold of men competent 
to do original work in the design of lenses, may soon be 
removed. Mr. Chas. E. ‘A.M. Inst. C.E., is head of 
the Department of Mechanical Engineering and the Metal 
Trades.—In view of the prominent part now being played 
in many countries by American mining engineers, a spec! 
interest attaches to the syllabus just received from one of 
the vase American mining schools—viz., the Michigan 
College of Mines. This college was opened in 1886, and 
its students are stated to be in successful practice in every 
mining district of the States. Being situated at Houghton. 
the college lies in the very centre of the Lake Superior 
copper mining region. The course comprises practi 
work in mine-surveying, in shop practice, in ore-dressing, 
field geology, and electrical engineering. The buildings 
contain capital lecture-rooms and well-equipped labora- 
tories and workshops.—The Lowell Textile School serves 
the needs of the spinning, weaving, and dyeing industries 
of Massachusetts. From a p tus just issued we note 
that the buildings are well-equipped with modern textile 
machinery of all kinds, 
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TRIPLE-EXPANSION ENGINES OF THE STEAM YACHT “VANESSA.” 
SUMMERS, AND CO., LIMITED, ENGINEERS, SOUTHAMPTON. 


CONSTRUCTED BY MESSRS. DAY, 





(7491.8) 


WE illustrate on this page a set of triple-expansion | 
engines for the steam yacht Vanessa, built by Messrs. 
Day, Summers, and Co., Limited, of the Northern 
Iron Works, Southampton, for Mr. E. S. Bowlby, 
of Gilston Park, Harlow. The general character of 
the engines is well shown by the side and end views, 
Figs. 1 and 2, whilst Fig. 3 represents a plan, half of 
which is in section. The engines are of the triple-ex- 
pansion type, having cylinders 13 in., 204 in., and | 
33 in. in diameter by 24 in. stroke. They are designed 
for an initial pressure of 160 Ib. per square inch, and 
when running at 1274 revolutions per minute have | 
indicated 472.2 horse - power, the boiler pressure | 
during the trial being 159 Ib. per square inch and 
the vacuum 26 in, The power is very evenly dis- 
tributed between the three cylinders, the high- 
pressure cylinder yielding 161.5 horse-power, the in- 
termediate 156.1 horse-power, and the low-pressure 

54.6 horse-power. As shown, the high-pressure and 





intermediate cylinders are fitted with piston valves, 
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densing water is circulated by a small independently- 
driven centrifugal pump, shown in Fig. 3, but the air 
and feed pumps are driven by link and lever from the 
intermediate crosshead. The boiler which supplies 
steam to these engines is 12 ft. in diameter by 
9 ft. 6 in. long, and has a heating surface of 1302 
square feet, whilst the grate area measures 48 square 
feet. The propeller is 9 ft. in diameter by 10 ft. 3 in. 
pitch, the expanded surface being 26 square feet. 

The yacht measures 143 ft. between perpendiculars, 
and 135.3 ft. on the water-line, the beam being 19.5 ft. 
and the depth 11 ft. 9in. Her maiden trip, from Cowes 
to Oban, a distance of 580 miles, was completed in 524 
hours, the mean speed during the run being 11.04 knots. 








Tue CortmntH CaANAL.—The number of ships which 
passed through the Corinth Canal last year was 2969, of an 
aggregate burthen of 406,535 tons. e total revenue for 
the year was 12,989/., of which only 21927. was net profit. 
The company has an obligation debt of 145,601/., and 


Whilst the low-pressure cylinder has a balanced slide | the arrears of interest due upon this debt stood at the 
valve, Steam reversing gear of the worm and wheel | close of 1901 at no less than 420,0037. The increase in 
type is fitted as shown in Figs. 1.and 2. The.con- | the arrears of interest in 1901 was as much as 56,004/, 
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| INDUSTRIAL NOTES. 


THE state of the labour market is by no means as 
encouraging as it was expected to be after the close of 
| the South African war. It will take time to repair 
| the devastation incurred during nearly three years of 
| strife. The returns to the Labour Department: of the 
| Board of Trade—namely, 1162 from employers, 566 from 
trade unions, and 563 from other sources, total 2291— 
show a falling off as compared with a year ago, although 
there has been some improvement in some branches of 
the iron trade, in the woollen and worsted industries, 
and in coal-mining. But there is a decline in the ship- 
building trades and in the cotton industries. The 
employment chart indicates an increased number of 
unemployed. In no instance has the curve reached 
the lower level of last year’; on the other hand it shows 
better than the line of 1892-1901. , 

In the 222 unions making special returns there was 
an aggregate of 551,565 members ; of these 24,549, or 
4.5 per cent., were reported as unemployed, compared 
with 4 per cent. in the previous month and 3.9 per 
cent. in the same month a year ago. The mean per- 
centage for the ten years 1892-1901 was. 4.4 per 
cent. 


good throughout the month, better than in the 
month previous, and about the same as a year ago. 
At collieries employing 481,906 workpeople,: the pits 
worked on an average 4.94 days per week; 4.82 days 
in the previous month, and 4.91 days in the same month 
a year ago. But the number employed at the pits was 
1.8 per cent. greater than a year ago. 

Employment is also good in the iron-mining industry. 
In the 130 mines and open works covered the re- 
turns, 13,634 workpeople were employed ; the average 
time worked was 5.69 days, as compared with 5.68 
days in the month previous, and 5,62 days in the 
same month a year ago. The number employed was 
3.8 per cent. greater than a year ago. 





In the pig-iron industry a slight improvement is 
again manifest, as compared with the previous month, 
and trade is better than a year ago. At the works of 115 
ironmasters there were 327 furnaces in blast, em- 
ploying about 22,500 workpeople, as compared with 
325 in the previous month, and 317 a year ago. 

In the manufacture of iron and steel pods ent is 
not quite so good as a year ago. At the works 
covered by the returns, 77,561 workpeople were em- 
ployed, and the total volume of employment, includin 
the number of shifts worked and the number go 8 
shows a decline of 2.7 per cent. as compared with a 
year ago. The holiday season interfered with em- 





Employment in the coal-mining industry continued 
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ployment in Scotland ; in England and Wales there 
was a slight decline. 

Employment in the tinplate industry continues 
good ; it is much better than it was a year ago. There 
were 402 mills at work, including those engaged in 
the manufacture of black plates, compared with 399 
in the month previous, and 350 a year ago. The 
number of men employed was about 20,000. 





In the engineering and metal group of trades there 
was no material change as cnet. ete § with the month 
previous, but employment continues to be worse than 
it was a year ago. The proportion of unemployed 
members of trade unions was 4.4 per cent.—same as in 
the previous month ; in the same month of last year it 
was 3.5 per cent. 

Employment in the ae ponte | group of trades 
was not so good as a month ago, and was much worse 
than a year ago. The proportion of unemployed union 
members was 6.3 per cent. ; in the previous month, 
5.6 per cent. ; a year ago, 3.7 per cent. 

Employment in the building trades is not so brisk 
as it should be at this, the best, season of the year for 
out-of-door operations. Masons are mostly well em- 
ployed. Other branches, though better employed than 
in the previous month, are not so busy as a year ago. 
The proportion of unemployed carpenters and joiners 
was 2.8 per cent.; in the previous month, 3 per 
cent. ; a year ago, 2.6 per cent. With plumbers, 6.1 
per cent. were unemployed; in the month previous, 
6.5 per cent. ; a year ago, 5.8 per cent. 

In the furnishing trades there was a slight improve- 
ment as sa ses | with the previous month, but 
employment was not so good as a year ago. The 
proportion out of work was 3.9 per cent.; in the 
previous month, 4.2 per cent.; a year ago, 3.5 per 
cent. 


In the printing and bookbinding trades employment 
was not so good as in the previous month, but it was 
better than a year ago. The proportions out of work 
were 6 per cent.; in the month previous, 4.4 per 
per cent. ; a year ago, 6.5 per cent. In the paper 
trades there has been a decline: there were 3.1 per 
cent. of unemployed ; previous month, 2.2 per cent. ; 
a year ago, 2.7 per cent. 

In the boot and shoe trades employment continues 
bad in most centres. It has also declined still further 
in the ieather. trades, and is much worse than a year 
ago. The proportion of unemployed was 5.2 per 
cent.; previous month, 3.6; and a year ago, 2.9 per 
cent. 

Employment in the bespoke branches of the 
tailoring trades continues bad; in the ready-made 
branches there has been a further decline, but in some 
centres it is reported to be fair. In the hat industry 
there has been a decline, but trade is slightly better 
than a year ago. 





There is a decline in the coachbuilding trades, 
employment not being so good as a year ago. The 
proportion of unemployed members was 3 per cent. ; 
in the previous month, 2.6 per cent. ; in the same 
month of last year, 2.4 per cent. The glass trades 
have improved somewhat, being about the same as a 
year ago. 

Employment in the spinning branch of the cotton 
trades is fair, but shows a decline as compared with 
the previous month. In the weaving branches it has 
declined, and is only moderate. In cotton factories 
employing about 86,000 females, about 85 per cent. in 
spinning mills were in full employment, as compared 
with 89 per cent. in the previous month and 80 per 
cent. a year ago. In weaving factories the proportions 
were 72 per cent., the previous month 81 per cent., a 
year ago only 64 per cent. 

In the woollen and worsted trades employment con- 

tinues fairly good. In the hosiery branches there has 
been a decline, but on the whole it continues fairly 
zood. 
, Agricultural labourers generally have been well em- 
pres but the wet weather caused loss of time. Extra 
abour has consequently been required for harvesting. 
Nearly 1000 fewer were employed at the London 
Docks and wharves during the month. 


There were only 15 fresh disputes in the month, in- 
volving 4703 workpeople—3947 directly and 756 indi- 
rectly. Inthe previous month there were 25 disputes, 
affecting 104,642 workpeople ; in the same month a 
year ago 32 disputes, affecting 10,129 workpeople. Of 
the 15, there were six in the mining industry, five in 
the engineering, metal, and shipbuilding groups of 
trades, and four in other trades. Old and new 
disputes reported as settled were 21, affecting 3703 
workpeople ; four of these, affecting 2031 persons, 
were settled in favour of the workers; 10, affecting 
1089 persons, in favour of employers, while seven, 
affecting 583 workpeople, were compromised. 

Changes in the rates of wages affected 112,158 work- 
people, mostly miners, the net effect being a decrease in 
wages of 6d. weekly per head of all the persons affected. 
Only 953 obtained advances, while 111,505 suffered 





decreases. The net result in the month previous was 
74d. weekly decrease in the wages of 293,911 persons. 
In the same month of last year 103,419 suffered de- 
creases of 2s. 2d. per head weekly. Most of the changes 
were effected by conciliation boards or sliding scales. 





The slight improvement in the iron trade in the 
Wolverhampton district, already reported, has con- 
tinued, but so far it has not been equal to expectation. 
Makers of finished iron have sufficient orders on hand 
to keep the mills and forges in operation, but an 
accession of new orders is sorely needed. As regards 
common unmarked bars and sheets, it is said that 
makers are not able, as a rule, to secure the full 
association rates owing to keen competition from 
abroad, for which reason a drop of from 2s. 6d. to 5s. 
per ton has to be accepted to secure business. Steel- 
makers have no lack of orders, but they have to cut 
down prices to the smallest margin. Pikestelp and 
hoops have been in active demand, and prices are firm. 
Returns to the Labour Department show that em- 
—— with steel-smelters in South Staffordshire 

as improved; in the mills and forges things are 
reported to be quiet, but in Shropshire employment 
has been good. In the engineering and allied trades 
there are variations. Electrical and general engineers 
have been quiet; all branches of the boilermaking 
trade have been good ; motor-makers busy, but cycle- 
makers quiet ; iron-moulders still report trade as bad. 
At Madeley and Coalbrookdale all sections have been 
fairly busy ; malleable ironworkersat Walsall have been 
slack. A the railway sheds employment has con- 
tinued fairly brisk. In the hardware industries 11 
branches report trade as good; 25 branches fairly 
good ; in nine branches trade is said to be quiet; in 
none is it said to be bad, or even seriously slack. At 
Wednesbury most sections are reported to be quiet. 
At Bilston and Lye employment has been slack. The 
anvil trade has been fair ; but the vice trade is slack at 
Dudley. Generally the situation is rather encouraging, 
and the outlook is not such as to inspire any feeling of 
depression. 





In the Birmingham district the iron trade is de- 
scribed as sluggish, and trade as dull. Very little 
business was done in any branch last week. Orders 
have been scarce, but the high rates of raw material 
have been maintained. It is not expected that there 
will be much change in the situation until the Iron- 
masters’ quarterly meeting a fortnight hence. It is 
then hoped that there will be some relaxation in the 
rates of crude iron. Scme of the best brands have 
advanced Is. per ton, and finished ironmakers complain 
that there is little margin of profit. Sheets are in 
steady demand, and also steel, both maintaining the 
quoted rates. The general run of eee is not 
quite so good. In trade union branches with 18,266 
members, 579, or 3.2 per cent., were reported to be 
unemployed, as compared with 2.7 per cent. in the 
previous month. In the engineering and allied trades 
electrical engineers, smiths and strikers, report trade 
as good; other branches of engineering, toolmakers, 
Se: and ironfounders, as moderate. At 
Vest Bromwich, Coventry, and Redditch, engineers 
and toolmakers report employment as moderate ; the 
motor industry as fair ; the cycle trade as quiet. Em- 
ployment in the brass and copper trades has been 
moderate ; wire, metal, and tube workers have been 
fairly well employed ; fender and firebrass workers 
quiet. The fender trade at Dudley has improved. In 
the other iron, steel, and metal-using industries, ten 
branches—some important ones-—report trade as good ; 
eleven as fair ; one as slack ; and one—file-cutters—as 
bad. At Redditch and West Bromwich most branches 
have been fairly good. In the costlier metals employ- 
ment has been from fair to quiet, except in best gold 
work, which branch is reported to be bad. The posi- 
tion on the whole is not discouraging. 





The | rmeaeeen of the engineering trades throughout 
Lancashire continues much the same as last reported. 
The complaint generally is that new work comes for- 
ward very slowly and in decreasing quantity in many 
branches. Trade union returns show very little change 
in the number of unemployed, but there has been more 
inquiry for hands of a certain class, owing to the com- 
mencement of operations at the large Westinghooss 
works now nearing completion. The branches best off 
for work are those connected with electrical engineer- 
ing, locomotive building, boiler-making, stationary- 
engine building, and one or two sections of the special 
machine-making trade. Competition is said to be very 
keen in other branches to secure any orders that may 
be in the market. In the iron trades business has been 
slow. In the finished branches operations are of a re- 
stricted character, and a slackening off is reported in 
the steel trades. In the general branches of trade, 
the returns of trade unions in the Manchester and 
Salford district indicate a slight improvement ; in 
societies with 25,100 members, 1107, or 4.4 per cent., 
were unemployed, as against 4.6 per cent. in the 
month previous. -The engineering branches, boiler- 
makers, and sheet-metal workers, report trade as 


| moderate ; brassworkers fairly good ; ironfounders bad, 

At Northwich most sections are slack. Smiths and 
| Strikers are fairly off for work in Manchester ; else. 
| where moderate. In the Oldham district employment 
|is described as moderate both in the engineering shops 
| and textile-machine-making works. The other branches 
were from moderate to fair. In the Bolton, Bury, 
Chorley, and Wigan districts most branches are from 
moderate to irregular. In the Blackburn and Burnley 
districts trade has been slack, but in the machine 
shops there is improvement. The situation is not 
good, but it is not wholly discouraging. 


} 





Some important pronouncements have recently been 
made in connection with socialism. In Italy the 
anarchist section has been more or less condemned, 
and its policy abandoned. This may have been 
due to some extent to the action of the Govern. 
ment in connection with the peasants’ strikes and 
other strikes, and to some extent by reason of 
some relaxation in taxation. In Germany the same 
policy has been inaugurated at the Congress just con- 
cluded. The ‘‘ Opportunists,” as they are called, have 
won a victory. That term is too often used as one of 
derision, but it means much the same as ‘‘ practical” 
in this country—the taking advantage of times and 
circumstances in order to carry measures of allevia- 
tion if radical measures cannot be carried. The more 
rabid Socialists always denounce restraint as tyranny ; 
yet there is no section that is more tyrannical in con- 
duct andaction. The slightest divergence is magnified, 
and often denounced as treachery. In Germany, if 
anywhere, a socialistic programme might be possible, 
for the German people are at once idealists and prac- 
tical men. The programme more particularly decided 
upon at the Congress was a revision and extension of 
Accident Insurance and Old Age Pensions, tariff 
reform, and an agitation for an eight-hours’ day 
in Parliament. There were other matters, but these 
constitute the work of the present and immediate 
future. If all sections of Socialists and trade unions 
combine, they will have a powerful voice in the councils 
of the Empire. If they split into factions, troubles 
will arise, and no real progress will be made. The 
proceedings of the Congress and its resolves are favour- 
able to peaceful progress, and will help to avert con- 
flicts with the State, and those in authority. The 
industrial situation, to some extent, concerns the 
British people ; the political is a matter for Germans 
themselves. 





The quarrymen’s dispute at the Penrhyn quarries has 
again been to the fore. Lord Penrhyn has intimated 
his willingness to receive a deputation, but on condi- 
tion that the reinstatement of the old committee is not 
to be raised. It isa pity that reservations should be 
made the basis of an interview or of arbitration ; but 
sometimes the employed, as well as the employers, try 
to impose such conditions. Some powerful outside 
influence seems to be needed in this case— not in 
an arbitrary sense, but peaceful, independent, and 
strong. The dispute has lasted a long time. The irri- 
tation on both sides is great, the issues at stake are 
grave, the losses have been enormous, and the suffering 
entailed has been, and is, acute. It is not only the owner 
of the quarries and the quarrymen, but the whole dis- 
trict that are involved. tt is, if one may use the word, a 
“communal” disaster, costly and dangerous to the 
district. Surely there is some way out of the difficulty 
without undue interference with the rights or wrongs 
of either party. 





The officials and committee of the miners in France 
have, it is reported, declared emphatically against a 

eneral strike. They have done more—they have 

ecided to remove the headquarters to Brussels. This 
may mean that they anticipate resistance to the policy 
adopted, and fear scenes of violence which may 
disastrous not only to those concerned, but to others 
not directly affected. One never knows to what extent 
political elements enter into labour disputes in France, 
Spain, Italy, Belgium, Austria and Hungary, or even 
in Germany. The labour question is always com- 
plicated enough in the United Kingdom and in 
America; but in Europe it often becomes a tangl 
knot, difficult to untie, dangerous to cut. The miners 
in France have their own industrial difficulties with- 
out adding politics thereto. 


Whilst some railway workers declaim against pen- 
sion schemes in connection with the companies, the 
North-Eastern men are formulating one, to be sub- 
mitted by their representatives to the directors. 
After a two days’ conference of long duration, the 
delegates were unable to complete their task. The 
meeting was therefore adjourned until another date, 
when it will be resumed. 





The Grimsby fishermen are complaining of the 
arbitrator's award as regards packing. In spite of 
the officials of the union, all of whom, it appears, 
advised the men to accept the award, the men deter- 
mined to take the responsibility upon their ow? 
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shoulders, and continue to refuse to use the fish-pack- 
ing boxes. 





The South Wales Miners’ Federation seem deter- 
mined to abolish the sliding scale as a basis for wages. 
They seek a minimum wage on the same lines as the 
National Federation of Miners, with or without a 
conciliation board. : 

The award given in connection with the Scottish 
Miners is that the reduction in wages shall be 6} per 
cent., to date from the 16th inst. About 70,000 men 
are affected by the decision. 





The Ironworkers’ Association, in conjunction with 
the Midland Wages Board, are seeking to secure the 
universal adoption of piecework in the South Wales 
sheet trade. The proposed change will affect about 
100 mills and some thousands of workers. 

A dispute seems to be imminent in the tinplate 
trade at Llanelly, where the firemen have tendered 
a month’s notice. The men demand an eight hours’ 
shift. If they cease work, some 4000 men will be 
thrown idle. All the men are unionists. 


The employers throughout New Zealand have deter- 
mined to federate, in order to present a united front to 
the Labour Party in the colony. When those two 
forces are face to face in a dispute we shall be able to 


test the value of the labour legislation in that go-|q 


ahead little colony. 








THE PROGRESS AND MANUFACTURE OF 
PIG IRON IN GERMANY SINCE 1880.* 
By W. Briiemann (Dortmund). 

(Concluded from page 361.) 

Group VI.—BAvaARIA, WiiRTEMBERG, AND THURINGIA. 

Tue iron works of Wiirtemberg, Bavaria, and Thuringia 
are comprised within this group. In Wiirtemberg are 
the charcoal blast-furnaces of the 0 Department of 
Tron Works, at Wasseralfingen. The Bavarian and Thur- 
ingian works are at Amberg, and the Maximilianshiitten 
are in Rosenberg and Unterwellenborn. The whole of 
these works use Westphalian coke, for which they pay 
freight as follow : 


Shillings. 
Bochum to Wasseralfingen ae 10.9 
Fe Amberg a kag ae 11.5 
a Rosenber, 258 ie nS 11.4 
uy Unterwellenborn ...... 9.6 


From the native ores are produced : 
88,000 tons of basic pig. 
13,500 tons of puddling and steel iron. 
12,000 tons of foundry pig. 


It 1s expressly stated by Mr. Schlink that at Unter- 
wellenborn Bessemer pig is the principal product. The 
— of the Maximilian works remark in reference 
to this: 

‘Up to the year 1898 Bessemer pig was manufactured 
at the blast-works at Unterwellenborn (Thiiringia), the 
ore used being that occurring in the neighbourhood, and 
also that from the spathic iron mines at Kamsdorf owned 
by the company. In 1898, however, the production of 
Bessemer pig at these works was suspended, and basic 
pig has since been smelted from Thuringian ores, ob- 
tained from a deposit occurring in the Silurian formation 
near Schmiedefeld. These resemble the ores smelted by 
the Prague Iron Company and the Bohemian Mining 
Company, near Kladno, in Bohemia. On account of 
their manganese content, the Kamsdorf ores are used as 
an addition to the charge in blowing basic pig. Besides 
this spiegel and steel iron are manufactured.” 

The Maximilian Works have also secured coal-mines in 
the coal district of Hamm, in Westphalia. The iron manu- 
factured in this group represents 1.5 per cent. of the total 
production of Germany. 


Grove VII.—Tur Saar District, LORRAINE 
AND LUXEMBURG. 


In 1901, 2,896,748 tons were produced within this group, 
representing 37.2 per cent. of the total production of Ger- 
many, and exceeding that of the year 1883 in the same 
district by three times. At the same time the quantity of 
puddling and steel iron produced is 450,000 tons less, while 


of foundry pig 350,000 tons more were blown in 1900 than | - 


at that time, Half the total production of basic pig in 

Germany is manufactured within this group, though in 

1883 only 135,000 tons of this quality were blown. The 

Qccurrence of the minette ores of Luxemburg and 

Toersine gave rise to the great iron industry of this 
istrict, 

Dr. Kohlmann, Bergassessor, states in reference to the 
minette deposits: ‘There are two districts in which 
— of a paying tere 4 occurs. The northern one is 
that of the table-land of Briey. The southern one is con- 
nected with the plateau of pS and lies in the neigh- 
qurhend of Nancy. The first-named deposit prtherss sll 
— the region where Germany, France, Belgium, and 

faxembarg meet together, and extends southwards to 
Ps ee int where the Franco-German frontier crosses 
s . : oselle, about 9 miles south of Metz. In trending 
of > south, for a distance of about 15 miles, the strata 
pak © minette horizon diminish considerably in thickness 
> = their iron content. They contain oolithic iron, as 

© same strata in Alsace, although in very small 


* Paper read bef i 
Diesel ent ee the Iron and Steel Institute, 








— ;\ but no deposits have been discovered in 
this en which would be worth opening up. 
At Marbach, about 12 miles north of Nancy, the oolithic 
deposits become richer again, and retain their quality 
southward of Nancy, where they have for a long time 
_ been worked. But the district near Nancy ranks far 

low that of the northern minette region in importance.” 

The following is an extract from a paper by Mr. 
Schrédter, in 1896, on the supply of ore available to meet 
the requirements of German blast - furnaces: ‘‘The 
Luxemburg minette district contains workable deposits 
which cover altogether 3666 hectares, the question of the 
utilisation of which the State has solved in an apparently 
satisfactory manner. Within a legally defined area it 
has reserved to itself the right to grant mining conces- 
sions at a fixed rate, the maximum area of the concession 
being 50 hectares. ‘The principle laid down is, that these 
should be granted only to native blast-furnance works, 
conditional upon the ores being smelted within the 
country. By these means the Government has secured 
the maintenance of the blast-furnace industry for many 
years to come. 

‘** An exception is, however, made in favour of three 
railway companies, to whom concessions of certain ore 


| districts have been granted free of charge, the idea being 


to foster the construction of railways in the country 
without having to make a direct outlay of money. The 
ore within the railway companies’ concession is usually 
worked on mining leases, and the export of this from 
the country is permitted. Further, at the place of out- 
crop, the State allowed the ground-owners to have free 
isposal of an area of 1561 hectares. As the land was 
largely split up into small holdings, the result was that 
in a short time among a large section of the lower classes 
of the settled population, the general prosperity was 
considerably increased ; and besides this, the earnings of 
the foreign workmen who poured in were spent for the 
most part in the country.” 

On the basis of an annual export of 2,200,000 tons, 
Luxemburg would be able to continue the exportation of 
minette ore for fifty-six years to come. 

If the present rate of consumption of 1,300,000 tons 
per year is maintained in the blast works in the country, 
the supply, according to the present conditions of owner- 
ship, would last about 135 years. ’ 

Tle minette district of Lorraine, with concessions of a 
total area of about 41,400 hectares, has eleven times the 
extent of that of Luxemburg, and, apart froma few unim- 
portant pockets, the whole of this isalready taken up. At 
the end of 1896 the ownership was distributed in the fol- 
lowing proportion : 22,664 hectares were appropriated by 
the works in the minette district and those bordering on 
it (Rote Erde Metz and Co., Angleur, Rodange, Ville- 
rupt, Diidelingen, 7 Dillinger Hiitte, Burbach, 
Boecking pa Co., De Wendel, Stumm, Rombach, 
Novéant, Lamarche, Quint). 

The Rhenish Westphalian works own 7060 hectares 
(Gutehoffnungshiitte, Phoenix, Krupp, Rheinische, Stahl- 
werke, Siegrheinische Gewerkschaft, Bochumer Verein 
and Spaeter). The remaining 11,642 hectares are own 
privately. 

The principal centre of the mining es 251 bx Lorraine 
is at present situated in a district which begins a few 
miles south of the Orne, and extends in a northerly direc- 
tion towards the Luxemburg frontier. 

The importance of Lorraine for the German iron in- 
dustry consists chiefly in the great extent of ores contain- 
ing lime. The occurrence of rich siliceous minette, con- 
taining 41 per cent. of iron, on the Luxemburg frontier, 
adds to their value. The mixture of the two forms an 
excellent charge. ; 

The minette supply of Lorraine is estimated at 3200 
million tons. At the present rate of working, the ore 
would therefore hold out for 800 years. 

In 1901, 74 million tons of ore were mined in Alsace- 
Lorraine, of which 4,230,000 tons were worked up in the 
district, 1,340,000 tons were sent to the Saar district, 
Rhenish Westphalia took 930,000 tons, and 440,000 tons 
were ex ted to France, 490,000 tons to Luxemburg, 
and 80,000 tons to Belgium. 

The cost of mining is very low, owing to the very 
regular formation of the deposits, which permits quarry- 
ing and working by means of adit-levels. 

The ores smelted in the minette district_are conveyed 
direct from the mines to the works, either by aerial rope- 
ways or by mine railways. ; 

he coke supply for the minette district is chiefly 
drawn from Westphalia, only a small portion coming 
from Belgium. The freights are as follows: 


Per Ton. 
Bochum to Luxemburg ... ssf 7s. 7d. 
of Lorraine... ae 7s. 6d. 
Belgium to Luxemburg ... 4s. 5d. to 3s. 8d. 
Re Lorraine 5s. 2d. to 4s. 2d 


The most important blast works have already been 
mentioned. Some of these have purchased either collieries 
or mining rights in Westphalia. ‘ 

The basic Bessemer steel process made rapid progress 
in Luxemburg and Lorraine, and the larger blast-furnace 
works are without exception combined with steel works, 
as is shown by the Table appended : 


Number of Capa- 
Converters. city. 


The Lothringer Hiitten-Verein Tons. 
Aumetz-Friede at Kneuttin- 
gen rae pa we by + 20 
The Rombach Works 4 18 
De Wendel and Co. dix 9 12 
The Diidelingen Works... 6 10 
The Differdingen Works 3 20 


Regarding the composition of the varieties of iron and 
the procuring of manganese ores, Mr. Kloeckner remarks : 





‘* Neither in Luxemburg, Lorraine, ner on the Saar is 
any steel ironor other iron of special quality manufactured, 
such as hematite. In the western district are produced 
only (1) basic pig with 1.5 to 1.6 per cent. of. manganese, 
containing about 2 per cent. phosphorus, 0.12 per cent. 
maximum sulphur, and about 0.5 to 1 per cent. silicon ; (2) 
basic pig with less than 1 per cent. or without addition 
of any manganese, and containing 2 per cent. phosphorus, 
0.12 to 0.15 per cent. sulphur, and about 7 to Ps per cent. 
silicon ; (3) puddling pig with about 0.5 per cent. of man- 
ganese, about 2 per cent. phosphorus, 0.2 to 0.4 per cent. 
sulphur, and 0.8 to 1.5 per cent. silicon ; (4) foundry pig, 
containing— 














— | Si. | P. Mn. | s. 
No. IIL .. 24 1.8 0.5 0.05 
Pe | er 22 1.8 0.5 0.05 
” Foi 1,8-2 18 0.5 0.05 














The manganese used in the manufacture of basic pig is 
chiefly imported in the form of manganese ore by way of 
Antwerp. The ores are mostly from Poti, Greece, and 
from India; but in addition to these, Nassau ore and 
manganese ore from the Hunsriick are smelted. 

_ The quantity of foundry pig produced within Group VII. 
is very considerable, being somewhat less than one-third 
of the production in Germany of this variety. The com- 
position of the iron resembles that of the Middlesbrough 
pig iron, and it is used in most of the German foundries. 
he ease with which it can be melted, owing to the high 
phosphorus content, renders it extremely suitable for 
founding and for hollow goods. 
he conditions governing the production of iron on the 
Saar are different from those of Luxemburg and Lorraine. 
The blast-works there depend on the railways for their 
supply of minette, only a very small portion being con- 
veyed by the Saar canal. This waterway is of more im- 
portance in the transport of slag from France. 

Coke and coking coal are obtained in the district itself 
from the Crown mines. In quality it is said to be equal 
to the Westphalian. The works on the r also own 
coal mines in Westphalia, acquired in recent years. 

The more important iron works are combined with 
steel works, as the following Table shows: 


Number of . 
Converters. Capacity. 
Tons. 
Burbach Works __... ead 4 11 
Dillinger _,, yas a3 3 15 
Eisenwerk Krimer ... a 2 16 
Stumm... oe Sey bea 7 11.5 


The much-desired scheme of the canalisation of the 
Moselle is not yet carried out. The works on the Rhine, 
which still transport their minette ores by rail, are also 
interested in this project. It is hoped by this means that 
the Saar Works would find a better market for their 
finished products, and the works in the minette district 
could procure coke at cheaper rates for transport. 

The question of obtaining fluxing material has not been 
alluded to, but it may be mentioned that limestone of 
good quality at moderate transport rates is available for 
the whole of the works within all the groups. 


B.—TuHE PropvuctTion or IRON IN GERMANY FROM A 
TECHNICAL PoInt or VIEW. 


In the paper by Mr. Schlink, read in 1880, the author 
observes ‘‘that though the German works are endeavour- 
ing to adopt all modern improvements, there is nothing 
remarkable about their arrangements.” To-day Germany 

s a whole series of blast-furnace works which are 
in no respect inferior as ey their appliances to the 
works of other countries. The excellence of their equip- 
ments has called forth unstinted admiration on the part 
of many distinguished members of the Iron and steel 
Institute (of Mr. E. Windsor Richards among others). 

The appliances in Germany have been to a t ex- 
tent on those of American works, though this state- 
ment does not imply that they are mere copies. The 
construction in rapid succession of a number of new 
works in the minette district and on the Rhine, as well 
as the rebuilding of older plants, afforded the opportunity 
to profit progressively by the experience accumulated 
during the time of unprecedented increase in the produc- 
tion: The greater portion of all the installations were 
constructed in accordance with the designs or advice of 
the eminent engineer, Mr. F. W. Liirmann, the inventor 
of the slag tuyere. But before discussing the blast-fur- 
nace plants in detail, the progress in the manufacture of 
coke calls for some attention. 

The iron manufacturers require that the ash content of 
good coke should be as low as possible, and that the 
resistance to crumbling should be as high as possible. 
By the introduction of coal-washing plants, coke can be 
produced with a very low ash content. The loss of coal 
in the process of washing was, however, very consider- 
able ; and since the carrying capacity is a more important 
consideration than the ash content, the latter was allowed 
to remain at 8 to 9 per cent. 

To obtain a firmer coke, the coke-makers add to the 
regular coking coal a proportion of splint coal. Speci 
mixers are used, which permit of regulating exactly the 
amount added, and insure uniformity in the mixture. 

A greater degree of density is also imparted to the coke 
by the stamping of the coking coal. is is effected in 
boxes which are traversed in front of the ovens. This 
process is extensively used in Upper Silesia, but it ap- 
pears od to be adopted in Westphalia on a larger 
scale than formerly. F , 

The most important agent in the production of hard 
coke is a highly heated oven. Inthe _ oven, which 
is almost universally used in Germany, the hot working 
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- < ormeen by making the chambers narrow and not too 
igh. 

An improvement of considerable importance for ovens | 
with by-product recovery plant was effected by the Otto | 
method of bottom-firing. These ovens have a coking | 
time of twenty-two to thirty-six hours, according to the 
kind of coal used and the internal width of the ovens. | 
By the heat of distillation of 1 Ib. of coal charged 1.2 Ib. | 


of water are evaporated, a result which is rarely exceeded | 


in ordinary ovens. ; 

According to Dr. H. Wiechel, the production of coke in 
by-product ovens in Germany, for 1900, was 42 per cent. 
of the entire quantity manufactured. Substituting for 
the 6,300,000 tons of coke produced by this process the 
8,400,000 tons of coal corresponding thereto, the by-pro- 
ducts recovered annually amount to 294,000 tons of tar 
and 84,000 tons of sulphate of ammonia ; which figures 
represent in the case of tar 3.5 per cent., and for sulphate 
of ammonia 1 per cent. of the dry undistilled coal. 

Of sulphate of ammonia, Germany imported 80,000 
tons annually twenty years ago, while at the present time 
not more than 30,000 tons are imported. 

The improvements in the mechanical appliances of 
German blast-furnaces are best judged by the fact that 
the workmen employed in the blast-furnace industry in 
1880 numbered 22,000. At the present day some 35,000 
are employed, notwithstanding the production is more 
than treble that of the previous period. The improve- 
ments in the appliances for transport of raw material and 
iron have phe a contributed to this reduction in the pro- 
portion of manual labour. 

Extensive shunting stations with central signal-boxes, 
and weighbridges with hydraulic or electric counter- 
balancing arrangements, have been laid out. By means 
of these, the long trains of ore wagons can be conveyed in 
a minimum of time to the raised tracks laid over the ore- 
tipping ground. It is particularly essential that those 
works situated in the coal district which obtain their ore 
from abroad should possess facilities for stocking several 
cargoes within a few days. The necessary space for 
stocking large quantities in ore bins is generally provided 
beneath the tracks on to which the ore wagons are run. 
The wagons themselves for transporting the ore are self- 
discharging, being fitted with flapside doors. The Talbot 
wagon 1s arranged to discharge its load on either side of 
the track. 

Unloading appliances of American type (Hunt and 
Brown) are em eyed to convey the ore from the holds of 
vessels to the furnace-yard. The Krafftwerk at Kratz- 
wieck, near Stettin, the Vulkan, at Duisburg, the Krupp 
Works, at Rheinhausen, the Union Company, at Dort- 
mund, all have installations of this kind. 

Aerial wire ropeways exist in almost every ironworks, 
The firm of Pohlig and that of Bleichert have constructed 
a number of remarkable systems of ropeways. These are 
often employed to convey the ore or coke direct to the top 
of the furnaces, or for the removal of the crushed slag. 
At the Henrichshiitte at Hattingen the whole of the 
raw material is carried to the blast-furnace by means of 
these suspended tracks. 

Where it is not the practice to grind the slag, it is got 
rid of by pouring it into tubs on tipping wagons of about 
10 tons capacity ; or it may be removed in ladle wagons 
similar to those for liquid metal. The wagons are very 
often of standard wheel gauge. A number of these have 
been built by the Junkerather Company. 

Owing to the certainty with which the phosphorus, the 
heat-agent in the basic process, can be introduced into 
the pig iron, the practice of conveying the iron in the 
liquid state from the blast-furnace to the steel works has 
been everywhere adopted where the local conditions were 
favourable. Mixers with tilting arrangements, which 
contain up to 250 tons of metal, are also installed at almost 
all these works. Among many other advantages attend- 
ing the transport of liquid metal, not the least is the great 
economy in labour gained thereby. Under these altered 
conditions the term ‘pig iron,” familiar also among 
German ironworkers, certainly appears to lose its signifi- 
cance. Casting machines have not been adopted in Ger- 
many, for the reason that almost all the iron is sold 
according to analysis, or is at least carefully sorted. 

“In recent years the exterior of the blast-furnace has 
undergone considerable modification. The heavy cast- 
iron columns supporting the cast-iron bearer plate are now 
seldom used, nor is the framework, consisting mainly of four 
corner columns carrying the top charging platform. In the 
newer installations eight columns are arranged round the 
furnace body, which stand upon the foundation below the 
free-standing hearth. These are carried up to the charg- 
ing platform, and the wrought-iron bearer plate is sup- 
ported on brackets projecting from them, also the platform 
giving access to the tap-hole and thetuyeres. The casin 
of the hearth and boshes is constructed of strong rivet 
plates, though it often occuts that the boshes are con- 
structed with cooling rings and wrought-iron hoops. The 
furnace body is held together by strong hoops. The ex- 
pansion of the furnace body is seovided for & means of 
stuffing-boxes beneath the charging platform. At some 
works the furnaces are built of bricks of small dimensions, 
laid with cement. Carbon bricksare also much used. Mr. 
Burgers, of Schalke, has constructed a furnace at the 
Vulcan Works, the body and bosh of which consist of cast 
iron, lined with firebrick. This furnace has been nearly 
three years in ye and the working has been per- 
fect, even though he has blown hot-working iron alloys, 
such as ferro-silicon. A model of this furnace is shown 
in the Exhibition. At the Hoerde Works, Mr. von 
Vioten has placed at the tuyere level a ring formed of 
enuuenael bronze wind-boxes, which rests on a heavy 
ring-casting. 

e dimensions of the newer blast-furnaces in the coal 
district and the minette region vary in the following 








degree : 


Height S33 Le a ... 22 m. to 25 m. 
(72 ft. to 82 ft.) 
Diameter of throat ... 4 m. to 5m. 
(13 ft. to 164 ft.) 
en at the bosh ys .. 6m. to7 m. 
(193 ft. to 23 ft.) 
ey of the hearth ... .. 3.5m. to 4.5m. 
(114 ft. to 18 ft.) 


Gas down-takes of every kind are in use in Germany. 
The Kéln-Miisen furnaces work with open tops, and the 
gas is drawn off through a central tube and lateral aper- 
tures. In the minette district the Parry cone, and in the 
coal district the bell, are chiefly used. Latterly, double- 
sealed furnace-tops have been introduced. The Buderns 
Company employ a serviceable method of double-sealing 
by means of a system of bells. At Rombach and Hoesch 
automatic charging has been adopted, the method of 
closing the furnace-top being adapted to the system of 
charging. ‘ 

During the last few years considerable progress has 
been made in the purifying of blast-furnace gas, necessi- 
tated by the introduction of gas-driven engines. Besides 
the well-known older appliances, the methods commonly 
used in gas works were followed, and centrifugal appa- 
ratus, particularly that of Theisen for blast-furnace gas, 
and the Kérting injector, have come into general use. It 
is now definitely proved that a complete purification of 
the and the elimination of moisture from it are per- 
Soci aomeiiile also that the quantity of water necessary 
for cleansing is not at all excessive. 

For heating the blast, Cowper stoves are employed at 
the more modern works. These are usually 6 to 7 metres 
(194 ft. to 23 ft.) in diameter, of 20 to 30 metres (654 ft. to 

ft.) high. A modification by Liirmann consists of an 
enlarged crown (the space above the checker-work being 
increased), into which the cylindrical portion projects. 
The checker-work is supported on an iron grid, and also 
on stonework. Instead of the valves as constructed by 
Cowper, the revolving valves of Schmidt are sometimes 
used. For closing the cleansing openings, the Morton 
doors are much in favour. 

The blast-furnace industry has taken full advantage of 
the great progress in steam-engine construction in Ger- 
many. It also became clear that the large surplus of gas 
obtained in the working of several furnaces might be use- 
fully employed in generating electricity which could be 
distributed as power to any desired part. Not only the 
large works combined with dependent installations, but 
also smaller works began to put down central electric 
power stations; and the collective output of power, 
amounting to 1200 horse-power, permitted the employ- 
ment of compound engines. 

This was followed by the construction of blowing 
engines on this principle, the horizontal type being in 
general prefe for the blast. The increased piston 
a. as compared with the older steam engines, was pro- 

uctive of some difficulty with the direct-driven blowing 
engine, as it was found that the leather valves in 
common use could no longer be depended on. Added 
to this was the necessity to increase the blast pressure. 
By the introduction of lifting valves instead of flap valves 
this defect was obviated. Two systems of valves are 
chiefly used, namely, the Riedler-Stumpf and the Ganz- 
Horbiger. These are on view at the exhibit of Oechel- 
hiiuser and Kleins. 

The adoption of the compound steam engine necessi- 
tated the raising of the boiler pressure. At the present 
time, a pressure of 120]b. to 150]b. per square inch is 
usual. The Cornish boiler is most in favour, but the 
improved method of cleansing the gas now permits the 
use of more complicated types, among which are water- 
tube boilers with mechanical scrapers. Boilers with 
special firing arrangements are principally used. 

In spite of the notable improvements effected in the 
steam engine in recent years, these will with difficulty 
hold their own ce maps the engines driven by blast-furnace 

How rapidly the latter are coming into use is shown 
in a striking manner on comparing the Paris Exhibition 
with that of Diisseldorf. At Paris the 600 horse-power 
blowing engine of the Delamare-Deboutteville type built 
at Seraing, attracted the attention of technical men of 
all nations as the largest and sole existing machine of the 
kind. The gas-engines displayed at Diisseldorf are applied 
as universally as steam engines, and are scarcely inferior 
to these either in number or in size. 

The pioneers among German blast-works in the use of 

s-engines on a great scale were the Hoerde and Differ- 

ingen Works, though at the present time nearly all 
ironworks are using this source of power in smaller 
capacities. Hoerde has three Oechelhiuser two-throw 
engines, each of 600 horse-power, and one Deutz four- 
throw engine of 1000 horse-power, all of which are used 
for the generation of electricity ; and at Differdingen 
there are nine Seraing machines, each of 600 horse-power, 
three of which supply the blast. Double-acting two- 
throw engines of the Kérting system have also recently 
been put in operation at various works. It is claimed 
for engines driven by blast-furnace gas that they are 
highly economical. It is true, when running at full load, 
that the gas consumption is low. But with lighter loads 
a corresponding diminution in the consumption of the gas 
does not occur, as is the case with steam engines. 

The power absorbed in washing the gas is also not in- 
considerable, and reduces the net available supply of 
power by an appreciable amount. With regard to the 
initial cost of installation as compared with a good steam 
power plant, the cost of a blast-furnace engine with 
gas-washing apparatus is approximately the same as that 
of a steam engine with a battery of boilers. Neither the 
existing technical defects nor the question of cost will, 
however, prevent the adoption both of blast-furnace gas 
engines and of ordinary gas engines, as is evident from | 
the rapidly extending use of these. It may rather be | 


assumed that the employment of such machines is stil] 
only in the initial stage. At a number of works the 
surplus power is —- to the manufacture of cement 
from blast-furnace slag. It is, in fact, usual everywhere 
to crush this latter and sell it as slag sand, or to make 
building bricks from it. 

As regards the daily output of the German blast. 
furnaces, this amounts to about 200 tons per furnace per 
day. Inthe minette district it averages somewhat less, 
and in the coal district a little more. Much higher pro- 
ductions are achieved in individual cases. An ingqui 
addressed to the Deutscher Kaiser Company elicited the 
reply that in 1902 the daily output of one furnace had 
been 518 tons, while the combined output of four other 
furnaces was 1661 tons, or 415 tons per furnace. The ex. 
traction from the ore mixed with flux charged was 42 
per cent. 

The — oyment of labour at the blast-furnaces varies 
exceedingly, so that comparative data are scarcely ob- 
tainable. To add to the difficulty, the particulars sub- 
mitted hf the works frequently include the industries 
connected with iron-making, such as coke-making, brick 
factories, &c. Again, those works which manufacture 
every kind of iron naturally have to stock ore of all kinds 
on a large scale, which increases the cost of transport of 
raw material. Finally, those blast-works which treat the 

ig iron in the liquid state can economise considerably in 
abour. 

Still, the figures for some of the works may be of inte- 
rest: 





January 1 to June 30, | Produc- | Number of | Output per 
1902. 





tion. | Workmen. | Man per Year, 
Ee ———————EE | 1 
tons | | tons 
Deutscher Kaiser Company; 208,651 | 980° | 419 
Horder Verein ba ..| 255,720 685 | 373 
| 








The following data were also given by the kindness of 
the Horder Verein: 


Blast-furnace Works at Horde. 





} ! 
Production ‘of No. of Workmen 








Year. employed at the 
| item. | Blast-Furnaces. 
i | tons 
1880-81 Ais oa a 77,276 662 
Bee oc. gk Ra he 82,204 595 
1882-83 as re - eye 90,481 583 
EN Se g.. Gk nat 94,078 659 
SS gs) ae he OR 99,442 558 
1885-86 106,468 549 
1886-87 91,256 574 
1887-88 131,633 513 
1888-89 121,898 470 
1889-90 134,785 478 
1890-91 122,618 474 
1891-92 147,500 497 
1892-93 146,570 491 
1893-94 178,762 517 
1894-95 181,241 565 
1895-96 215,835 583 
1896-97 218,640 581 
1897-98 239, 694 
1898-99 250,956 645 
1899-1900 274,099 772 
1900-01 os oP a se 279,444 800 
1901-02 o +9 - ae 255,720 685 








The maximum output of any one blast-furnace at Hoerde 
was 231 tons. 

CoNncLUsION. 

It is scarcely probable that the foregoing review of 
German iron industry contains much that was not already 
known to the members of the Iron and Steel Institute, 
since the English technical journals constantly deal with 
these subjects. It is also somewhat doubtful whether a 
clear representation of the production of iron in Germany 
is afforded by the paper. the changes both of an economic 
as well as of a technical nature have been too far-reaching 
to permit of presenting an accurate review in so short a 
space. A visit to some of the works themselves will 
probably afford a better insight into the existing condi- 
tions. The German ironmasters, in grateful acknowledg- 
ment of the friendly reception extended to them on the 
occasion of their visits to British iron works, are fully 
prepared to render the visit of the British members as 1n- 
structive as lies within their power to do so. 








RECENT PROGRESS IN LARGE GAS- 
ENGINES.* 
By Herzert A. Humpurey, M.I. Mech. E., A.M.I.C.E, 
M.1.E.E. 


(Continued from page 378.) 

[ProcerpDinc, Mr. Humphrey showed slides represent- 
ing a number of large engines built by the Gas Motoren 
Fabrik Deutz, the first of which represented one of a pair 
of 1200 horse-power -driven alternators which are 
working in parallel at the Horder Bergwerks-und-Hutten- 
Actien-Verein in Hérde (Westfalen). The alternator here 
is by Schuckert and Co., of Niirnberg. Other slides 
showed the 1000 horse-power Deutz blowing engine illus- 
trated on page 312 ante. This, it was stated, gave easily 
1000 effective horse-power. The two motor cranks are 
at 180 deg. and the two blowing cranks are made to 
correspond. The arrangement gives very uniform balance, 
both as regards work and reciprocating parts. 

The blowing cylinders, which were constructed by the 





Gutehoffnungshiitte Com , Sterkrade, were aiso 
shown (see ioamaneise, 4 ae pages 708 and 709). 


* Paper read before the British Association (Section G) 
at Belfast meeting, September 11, 
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elivery valves, as in the Siegener engine, are 
her pabeat and are opened under the air pressure 
and closed by india-rubber buffers fitted to the piston: 
The suction valves are of the governed Corliss type, 
driven by oscillating bell-cranks from eccentrics on the 
main shaft. ‘The function of these valves is to regulate 
the volume admitted per stroke, so that the volume blown 


r minute may vary 


he a is 135 revolutions per minute, and the blow- 
ing cylinders are 1.85 metres diameter (=6 ft. in dia- 
meter) and .75 metres stroke. We may add that 
on our two-page plate. we illustrate one of the Kérting 
engines dealt with in that portion of Mr. Humphrey’s 
paper published in our last issue. Our illustration this 
week should be compared with the diagram of the Kérting 
cylinder and pumps given by Mr. Humphrey and pub- 
lished on page 377 ante.) 

Fig. 8 gives a drawing of a 500 horse-power Deutz 
engine, with its foundations, &c., as erected at Ober- 
ausen. 
the Oechelhaueser_ gas engine is in the hands of the 
Deutsche Kraftgas Gesellschaft, a combination of the 


Fig8 


(7517.0 


firms of Siemens and Halske, Actien-Gesellschaft, and 
Union Elektricitits-Gesellschaft, of Berlin. Various 
firms are building Oechelhaueser engines for the above, 
and their names, and those of foreign licencees, will be 
found in Table IV., which is a tabulated list of makers 


TaBLE 1V.—Makers of Large Gas Engines. 
“ Simplex” Engines : 

Société Anonyme John Cockerill, of Seraing. 

Richardsons, Westgarth, and Co., Limited, Middlesbrough, 

Schneider and Co., Creusot, France. 

La Société Alsacienne de Constructions Mechaniques, Mul- 
house, Germany. 

Markische Maschinenbau Anstalt, Wetter-a-d-Ruhr, Germany. 

La Société Anonyme de Construction de Machines Breitfeld, 
Danek, and Co,, Prague, Austria. 


Kérting Engine: 


Gebr. Kérting, Kértingsdorf, near Hannover. 

The Maschinenbau Aktien-Gesellschaft, formerly Gebr. Klein, 
in Dahlbruch. 

Haniel and Lueg, Dtisseldorf, Grafenberg. 

Siegener Maschinenbau Aktien-Gesellschaft, formerly A. -and 
H. Oechelhaeuser, Siegen. 

Donnersmarckhiitte Oberschlesische Eisen-und. 

Kohlenwerke Aktien-Gesellschaft, Zabrze, O-S. 

Ganz and Co., Eisengiesserei-und Maschinenfabrik Aktien- 
Gesellschaft, Budapest. 

Aktien Gesellschaft der Maschinenfabriken von Escher, Wyss, 
and Co., Ziirich. 

Ae Heurtey, Ingenieurs des Arts et Manufactures, 

Frazer and Chalmers, Limited, Erith, Kent. 

a Platt, Limited, Salford Iron Works, Manchester, 

The de la Vergne Refrigerating Machine Company, foot of 
East 188th-street, Sew York, OSA 2h 


Ocechelhaueser Engine: 


= Deutsche Kraftgas Gesellschaft, Berlin. 
ie ng Anhaltische Maschinenbau-Aktien-Gesellschaft, in 
Die Ascherslebener Maszhinenbau Aktien-Gesell: y 
} 5) schaft, former! 
W. Schmidt and Co., in Aschersleben. ‘ . 
‘ Borsig, in Tegel, near Berlin. 
. cai hinenbau Aktien-Gesellschaft, in Kéln, 
Die Siegener Maschinenbau Aktien-Gesellsc 
lischaft, formerly A. 
: = H. Oechelhaueser, in Siegen-i-Westf. ; ; 
.'Energie le Gaz (Société Anonyme 


tgie par | \ ) 
Maschinenfabrik Andritz Aktien Gesellschaft, Andritz-Wein, 


from 1000 cubic metres at 4 atmo- | 
sphere pressure to 700 cubic metres at ? atmosphere. | 





Fielding : 
Fielding and Platt, Gloucester. 


| French ‘‘ Otto” : 


ry. 


Maschinenfabrik von L. Lang, in Budapest, Hun: 3 
Petersburg, 


———_ Electricitats Gesellschaft ‘‘ Union,” St. 

ussia. 

Russische Electrotechnische Werke, Siemens and Halske, 
Aktien-Gesellschaft, St. Petersburg, Russia. 


Deutz Engine : 
Gas Motoren-Fabrik Deutz, Cologne. 
| Premier” Engine : 
“Premier” Gas Engine Company, Sandiacre, Nottingham. 
Crossley ‘‘ Otto” : 
Crossley Brothers, Openshaw, Manchester. 


Westinghouse : 
The British Westinghouse Manufacturing Company, London. 
The Westinghouse Machine and Manufacturing Company, East 
Pittsburg, U.S.A. 


The Snow Engine: 

The Snow Steam Pump Works, Buffalo, New York, U.S.A. 
‘* Stockport” Engine : 

Andrew and Co., Reddish, near Stockport. 
Campbell Engine : , 

The Campbell Gas Engine Company, Halifax. 


Charon Engine : : 
Société Générale des Industries Economiques, Paris. 





Letombe Engine: 
Compagnie de Fives Lille, Lille, France. 


Suisse : 
Schweizerische Machinen Fabrik, Winterthur, Suisse. 


Tangye Engine : 
Tangyes, Limited, Cornwall Works, Birmingham. 


Engine 


Cie Frangaise des Moteurs & Gaz, Paris. 


|“ National” Engine : 


National Gas Engine Company, Ashton-under-Lyne, Man- 
chester. 
| ** Niirnberg” Engine: 

Vereingte Maschinenfabrik Augsburg und Maschinenbau 
| Gesellschaft, Niirnberg. 


| ** Soest” Engine. 


| Louis Soest and Co., Reisholz, Diisseldorf. 
| of large gas engines, and shows what powerful interests 


| are now engaged in the new department of engineering. 

The Oechelhaueser engine has been described in a pre- 
| vious paper by the author, and also in most of the techni- 
| cal journals. It is sufficient to refer to ENGINEERING, 
| January 11, 1901, page 61, to call to mind the arrange- 
| ment of the two pistons working in one cylinder and 
'attached to opposite cranks, the one directly and the 
| other through side rods; also the gas and air pump 
| attached by a rod to the back piston. 

This type of engine is for dynamo driving; but 
where alternators of = wer are to be driven the 
arrangement shown in Figs. 9 and 10, page 428, is adopted, 
and results in 'a combination giving two impulses per revo- 
lution, and-very.suitable for use when alternators are re- 
| quired to run in parallel. A 1000 horse-power engine of 
this type, running at 125 revolutions per minute, only re- 
quires a 28-ton fly-wheel to limit itscyclic variation to $5. 

Nearly 80 per cent. of all the Oechelhaueser engines 
made are for dynamo driving. 


(To be continued.) 








Granp TruNK Ratway or CaNADA.—The construction 
has been commenced of a short new Grand Trunk line 
which will bring Brantford upon the main line. The 
work is expected to occupy about three months. 








TECHNICAL EDUCATION.* 


Abstract of Address to the Engineering Section, by Pro- 
fessor JOHN Perry, M.E., D.Sc, LL.D. F.R.S., 
President of the Section. 

(Continued from page 396.) 


THANKS mainly to the efforts of a British Association 
Committee, really teaching of experimental science 
is now being introduced into all public schools, in spite 
of most persistent opposition wearing an appearance of 
friendliness. In consequence, too, of .the appointment 
of a British Association Committee last year, at what 
might be called the ign ier, moment, a great reform 
has already begun in the teaching of mathematics. Even 
in the regulations for the Oxford Locals for 1903 Euclid 
is repudia' It seems probable that at the end of 
another five years no average boy of fifteen years of age 
will have been compelled to attempt any abstract reason- 
ing about things of which he knows nothing ; he will be 
versed in experimental mathematics, which he may or 
may not call mensuration ; he will use logarithms, and 
mere multiplication and division will be a joy to him ; 
he will have a workin wer with algebra and sines and 
cosines ; he will be a fe to tackle at once any curious 
new problem which can be solved by squared paper ; and 
he will have no fear of the symbols of the infinitesimal 
calculus. When I insist that a boy ought to be able to 
compute, this is the sort of computation that I mean. 
Five years hence it will be called ‘‘elementary mathe- 
matics.” Four years ago it was an unorthodox subject, 
called ‘‘ practical mathematics,” but it is establishin 
itself in every polytechnic and technical college an 
evening or day science school in the country. veral 
times I have been informed that on starting an evening 
class, when plans have been made for a possible attend- 
ance of ten or twenty students, the actual attendance 
has been 200 to 300. Pupils may come for one or two 
nights to a class on academic mathematics, but then stay 
away for ever; a class in practical mathematics maintains 
its large numbers to the end of the winter. 

Hitherto the ave: boy has been taught mathematics 
and mechanics as if he were going to be a Newton or a 
Laplace ; he learnt nothing, and became stupid. I am 
sorry to say that the teaching of mechanics and mecha- 
nical engineering through experiment is comparatively 
unknown. Cambridge writers and other writers of books 
on experimental mechanics are, unfortunately, ignorant of 
engineering. University courses on engineering—with 
one splendid exception, under Professor Ewing, of Cam- 
bridge—assume that undergraduates are taught their 
mechanics as a logical nO po a of one or two axioms; 
whereas in many technical schools under the Science and 
Art Department apprentices go through a wonderfull 
good laboratory course in mechanical engineering. e 
really want to [ges only a few fundamental ideas about 
momentum and the transformations of energy and the 
properties of materials, and to give them from so many 
points of view that they become part of a student’s mental 
machinery, so that he uses them continually. Inst 
of giving a hundred labour-saving rules which must be 
forgotten, we ought to give the one or two ideas which a 
man’s common-sense will enable him to apply to an 

roblem whatsoever, and which cannot be forgotten. x 

y of good mathematical attainments may build on this 
experimental knowledge afterwards a superstructure more 
elaborate than Rankine, or Kelvin, or Maxwell ever dreamt 
of as being ible. Every boy will build some super- 
structure of his own. 

I must not dwell any longer on the three essential parts 
of a good general education which lead to the three 
powers which all boys of fifteen ought to possess: power 
to use books and to enjoy reading; power to use mathe- 
matics and to enjoy its use; power to study Nature sym- 
pathetically. nglish Board School boys who go to 
evening classes in many technical schools, after they be- 
come apprentices, are really obtaining this kind of educa- 
tion. e Scotch Education Board is trying to give it 
to all boys in primary and secondary schools. It will, I 
fear, be some time before the sons of well-to-do parents in 
England have a chance of obtaining it. 

hen a boy or man of any age or any kind of experience 
enters an engineering college, and wishes to learn the 
scientific principles underlying a trade or profession, how 
ought we to teach him? Here is the reasonable general 

rinciple which Professors Ayrton and Armstrong and I 

ave acted upon, and which has so far led us to much 
success. Whether he comes from a bad or a good school, 
whether he is an old or young boy or man, approach his 
intelligence through the knowledge and experience he 
a y possesses. This principle involves that we shall 
compel the teacher to take the pupil’s point of view 
rather than the pupil the teacher’s ; pre the student a 
choice of many directions in which he may study; let 
lectures be rather to instruct the student how to teach 
himself than to teach him; show the student how to 
learn through experiment, and how to use books; and, 
except for suggestion and help when asked for, leave him 

| to himself. If a teacher understands the principle, 
ager have no difficulty in carrying it out with an prod 
of students. 


I myself prefer to have students of very 
different qualifications and experience in one c because 
of the education that each gives to the others. Usually, 
however, except in evening classes, one has a set of boys 
coming from much the same kind of school; and, although, 
perhaps, differing considerably as to the places they might 
take in an ordinary examination, really all of much the 
same average intelligence. 

It was for such boys that the courses of instruction at 
the Finsbury Technical College (the City and Guilds of 
London Institute) were arran twenty-two years ago. 


* Delivered before the British Association for the Ad- 
vancement of Science (Section G); Belfast meeting. 
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RECENT PROGRESS IN LARGE GAS-ENGINES. 
(For Description, see Page 426.) 
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Two-CYLINDER OECHELHAUESER GAs-ENGINE Drivinc ALTERNATOR. 


It was attempted to supply that kind of training which 
ought already to have been given at school, together with 
so much technical training as might enable a boy at the | 
end of a two years’ course to enter any kind of factory 
where applied science was important, with an observing | 
eye, an understanding brain, and a fairly skilful hand. 
he system, in so far as it applies to various kinds of 
mechanical engineering, will be found described in one | 





| of a small collection of essays called ‘‘ England’s Neglect | 


of Science,” pages 57 to 67. I am sure that vs engineer 
who reads that description will feel satisfied that it was 
the very best course imaginable for the averages boy of | 
the present time. A boy was taught how he must teach 
himself after he ente: works. If after two or three 
years in the works he cared to go for a year or so to one of 
the greater colleges, or did not so care, it was assumed , 


that he had had such a training as would enable him to 
choose the course which was really the best for him. 
Old Finsbury students are to be found ‘everywhere in 
important posts. The experiment has proved so wee 
cessful that every London Pedy technic, every Municipa 


| Technical School in the country, has adopted the system 


and in the present state of our schools I feel sure that 
important colleges ought to adopt the Finsbury system. 
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ly seems appropriate to apply the word ‘‘system ” 
. _— co so featic and perth. x Sac and had nothing 
to do with any kind of ritual. : 

The professors were given a free hand at Finsbury, 
and there were no outside examiners. I need not dwell 
upon the courses in chemistry and physics ; some critics 
might call the subjects “rational chemistry” and ‘‘applied 
physics ;” they were as different from all other courses of 
study in these subjects as the courses on rational mathe- 
matics and mechanics differed from all courses elsewhere. 
The course on mechanics was really one on mechanical 
engineering. There were workshops in wood and iron, 
not to teach trades, but rather to teach boys the proper- 
ties of materials. There were a steam engine and a gas 
engine, and shafting and gearing of many kinds, and 
dynamos which advanced students in turn were allowed 
to look after under competent men. There was no machine 
which might not be experimented with occasionally. 
Elementary and advanced courses of lectures were given ; 
there was an elaborate system of tutorial classes, where 
numerical and squared paper exercise work was done ; 
there were classes in experimental plane and solid geo- 
metry, including much —- calculation ; boys were 
taught to make drawing-office drawings in pencil only, 
and tracings and blue — such as would be respected 
in the workshop, and not the ordinary drawing-class 
drawings, which cannot be respected anywhere ; but the 
most important part of the training was in the labora- 
tory, in which every student worked, making quantita- 
tiveexperiments. An offer of a 100-ton testing machine 
for that laboratory was made, but refused ; the advanced 
students usually had one eer J given them of test- 
ing with a large machine, but not in their own labora- 
tory. I consider that there is very little educational 
value in such a machine; the student thinks of the 
great machine, and not of the tiny specimen. Junior 
students loaded wires and beams, or twisted things with 
very visible weights, and saw exactly what was _hap- 
pening, or they studied vibrating bodies. Many hours 
were devoted to experiments on a battered, rusty old 
screw-jack, or some other lifting machine, its efficiency 
under many kinds of load being determined, and students 
studied their observations, using squared paper, as intently 
as if nobody had ever made such experiments before. 
There was one piece of apparatus, an old flywheel, bought 
at a rag-and-bone shop, to which kinetic energy was 
given by afalling weight, which I remember occupied the 
attention of four white-headed directors of electric com- 
panies in 1882 (evening students) for many weeks. A 
casual first measurement led on to corrections for friction 
and stiffness of a cord, and much else of a most interestin; 
kind. At the end of six weeks these gentlemen had 
gained a most thorough computational acquaintance with 
every — principle of mechanics, a knowledge 
never to be forgotten. They had also had a revelation 
such as comes to the true experimenter—but that is too 
deep a subject. 

Perhaps teachers in the greater colleges will smile in a 
superior way when they hear of this kind of experimental 
mechanics being called engineering laboratory work. 
True, it was elementary mechanics; but is not every 
principle which every engineer constantly needs called 
a mere elementary principle of mechanics by superior 
persons? I find that these elementary principles are 
very much unknown to men who have passed through 
elaborate mathematical studies of mechanics. Students 
found out in that laboratory the worth of formule ; they 
gained courage in making calculations from formule, for 
they had found out the extent of their own ignorance and 
knowledge. 

At Finsbury there was an excellent one-cylinder engine 
with vaporising condenser. It drove the workshops an 
electric generators. On a field-day it drove an electric 
generator only, and perhaps thirty students made measure- 
ments. Each of them had already acted as stoker and 
engine-driver, as oiler and tester of the machinery, light- 
ing fires, taking indicator diagrams, weighing coals, open- 
ing and closing cocks from seven in the morning to ten at 
night, so that everything was well known to him. They 
maintained three different steady loads for trials of three 
hours each. They divided into groups, one from each 
group ceasing to take a particular kind of observation 
every ten minutes and removing to another job. All 
watches were made to agree, and each student noted the 
time of each observation. These observations were : 
Taking indicator diagrams, checking the speed indicator, 
taking temperature of feed. water, quantity of feed by 
meter (the meter had been carefully checked by gauge- 
notch, and every other instrument used by us had been 
tested weeks before), taking the actual horse-power pass- 
ing through a dynamometer coupling on the shaft, taking 
boiler and valve-chest pressures and vacuum pressures on 
the roof and in the engine-room, weighing coals (the 
calorific value had already been tested), taking the horse- 

wer given out by the dynamo, counting the electric 
amps in use, andsoon. Each student was well prepared 
beforehand. During the next week he reduced his own 
observations, and some of the results were gathered on 
one great table. One lesson that this taught could never 
be forgotten—how the energy of 1 lb. of coal was dis 
of. So much up the chimney or by radiation from boiler 
oc steam jacket and pipes ; in condensation in the cylin- 
er ; to the condenser ; in engine friction ; in shaft fric- 
tion, &c. I cannot imagine & more important lesson to a 
young engineer than this one taught through a common 
working engine. The students had the same sort of 
experience with a gas engine, I need hardly say how im- 
rer al rei: ~ professor himself should take 

ie who. i i 
such field day. e work leading up to, during, and after 
e difficulty about all laboratory exercise work worth 
ome is that of finding demonstrators and assistants 
wise and energetic. Through foolishness and 





laziness the most beautiful system becomes an unmeaning 
routine, and the more smoothly it works the less educa- 
tional it is. In England just now the curse of all 
education is the small amount of money available for the 
wages of teachers—just enough to attract mediocre men. 
I have been told, and I can easily imagine, that such 
men have one talent over-developed-—the talent for 
making their job softer and softer, until at —- they 
just sit at a table, maintaining agg gu merely by their 
presence, answering the questions of such students as are 
earnest enough to come and worry them. In such cases 
it is absolutely necessary to periodically upset their 
clockwork arrangements. After such an artificial earth- 
quake one might be reminded of what occurred at the 
pool of Bethesda, whose waters had their healing pro- 
perty restored when the angel came down and troubled 
them. But for a permanently good arrangement there 
ought to be very much higher wages all round in the 
teaching profession. : 

No kind of engineering has developed so rapidly as the 
electrical. Why, it was at the meeting here in Belfast 
twenty-eight years ago that there was exhibited for the 
first time in these islands a small Gramme machine. 
This handmaid of all kinds of engineering is now so 
important that every young engineer may be called 
uneducated who has not had a training in that kind of 
mechanical engineering which is called electrical en- 
gineering. Professor Ayrton’s laboratory at Finsbury 
is the model copied by every other electrical engineering 
laboratory in the world. He and I had the same notions ; 
we had both been students of Lord Kelvin; we had 
worked together in Japan since 1875; but whereas I was 
trying to make my system of teaching mechanical en- 
gineering replace an existing system, or want of =m, 
there was no existing system for his to replace. Thus it 
will be found that in every electrical engineering labora- 
tory the elementary principles are made part of a pupil’s 
mental machinery by many quantitative experiments, 
and nobody suggests that it is mere elementary gern 
which is being taught—a en often enough made 
about the work in my mechanical laboratory. When 
students know these elementary principles well, they 
can apply their mathematics to the subject. As they 
advance in knowledge they are allowed to find out by 
their own experiments how their simple theories must be 
made more complex in real machines. Their study may 
be very complete, but, however much mathematics and 
graphical calculation may come in, their designs of elec- 
trical machinery are really based upon the knowledge 
acquired by them in the electrical and mechanical 
laboratories. 

The electrical engineer has an enormous advantage 
over other engineers ; everything lends itself to exact 
calculation, and a completed machine or any of its parts 
may be submitted to the most searching electrical and 
magnetic tests, since these tests, unlike those applied by 
other engineers, do not destroy the body tested. But for 
this very reason, as a finished product, the electrical 
engineer cannot have that training in the exercise of his 
judgment in actual practical work after he leaves a 
college that some other engineers must have. In tun- 
nelling, earthwork, and building, in making railways and 
canals, the engineer is at dependent on the 
natural conditions provided for him, and these conditions 
are never twice the same. There are no simple laws 
known to us about the way in which sea and river 
currents will act upon sand and gravel, and engineers 
who have had to do with such problems are continually 
appealing to Nature, continually making observations 
and bringing to bear upon their work all the knowledge 
and habits of thought that all their past experience has 


q|given them. I do not know that there is any job which 


a good teacher would have greater pleasure in under- 
taking than the arrangement of a laboratory in which 
students might study for themselves such problems as 
come before railway, canal, river, harbour, and coast- 
protection engineers. There is no such laboratory in 
existence at the present time, and in any case it could 
only be of use in the way of mere suggestion to an 
engineer who had already a good knowledge of his 
profession. 

It was a curious illustration of mental inertia that the 
usual engineering visitor, even if he was a professor of 
engineering, always seemed to sup) that the work 
done at Finsbury was the same as that done in all the 
great pe ngronien « colleges. As a matter of fact, no 
subject was taught there in the same manner as it was 
taught elsewhere. 

ost of the students were preparing for electrical or 
mechanical engineering, and therefore we thought it im- 
portant that nearly every professor or demonstrator or 
teacher should be an engineer. I know of nothing worse 
than that an engineering student should be taught 
mathematics or physics or chemistry by men who are 
ignorant of engineering, and yet nothing is more common 
in colleges of applied science. The usual courses are 
only suitable for men who are preparing to be mere 
mathematicians, or mere physicists, or mere chemists. 
Each subject is taken arg a stereotyped way, and it is 
thought quite natural that in one year a student shall 
have only a most elementary knowledge of what is to the 
teacher such a t subject. The young engineer never 
reaches the advanced parts which might be of use to 
him; he is not sufficiently grounded in general prin- 
ciples ; his whole course is only a prelimi course to a 
more advanced one, which there is no intention of allow- 
ing him to pursue, and, not being quite a fool, he soon 
sees how useless the thing is to cn, The professor of 
chemistry ought to know that until a young engineer 
can calculate exactly by means of a principle, that prin- 
ciple is y unknown to him. For example, take the 
equation supposed to be known so well, 


2H, + 0,=2H,0. 





It is never understood by the ordinary elementary chemi- 
cal student who writes it down so readily. Every one of 
the six curining ways in which that equation conveys in- 
formation ought to be as familiar to the young engineer 
as they “ or ought to be, to the most specialised 
chemist. Without this he cannot compute in connection 
with combustion in gas and oil engines and in furnaces. 
But I have no time to dwell on the importance of this 
kind of exact agp ene ges in the education of an engineer. 

Mathematics and physics and chemistry are usually 
taught in watertight compartments, as if they had no 
connection with one another. In an engineering coll 
this is —— bad. Every subject ought to 
taught through illustrations from the professional work 
in which a student is to be en . An engineer has 
been wasting his time if he is unable to answer the ques- 
tions of an ordinary examination paper in chemistry or 
pure mathematics. The usual mathematical teacher 
thinks most of those very parts of mathematics which to 
an ordinary man who wants to use mathematics are quite 
valueless, and those ts which would be altogether 
useful and easy enough to understand he never reaches ; 
and, as I have said, so it is also in ara Luckily, 
the physics professor has usually some small knowledge 
of engineering; at all events, he respects it. When the 
pure mathematician is compelled to leave the logical 
sequence which he loves to teach mechanics, he is apt 
seornfully to do what gives him least trouble—namely, 
to give as ‘‘mechanics” that disguised pure mathematics 
which forms 90 per cent. of the pretence of theory to be 
found in so many French and German books on machinery. 
As pure mathematical exercise work it is even meaner 
than the stupid exercises in school algebras ; as pretended 
engineering it does much harm, because a student does 
not find out its futility until after he has gone through it, 
and his enthusiasm for mathemathics applied to en- 
gineering problems is permanently hurt. But how is a 
od mathematical professor who dislikes engineering, 

eeling like Pegasus harnessed to a common waggon— 
how is he to distinguish good from evil? He fails to see 
how worthless are some of the books on ‘‘ Theoretical 
Mechanics” written by mathematical coaches to enable 
students to pass examinations. An engineer teaching 
mathematics would avoid all futilities; he would base 
his reasoning on that experimental knowledge alread 
by a student ; he would know that the finish 
engineer cannot hope to remember anything except a few 
general principles, but that he ought to be able to apply 
these, clumsily or not, to the solution of any problem 
whatsoever. Of course, he would encourage some of his 
upils to take up Thomson and Tait, or se Sern oh 
; pl or some other classical treatise as an advanced 
study. 

Not only do I think that every teacher in an engineer- 
ing college ought to have some acquaintance with en- 
gineering, but it seems to me — important to allow 
a professor of engineering, who ought, above all thin 
to be a practical engineer, to keep in touch with his 
profession. A man who is not competing with other 
engineers in practical work very quickly mes an- 
tiquated in his knowledge; the designing work in his 
drawing-office is altogether out of date ; he lectures about 
old difficulties which are troubles no longer; his pupils 
have no enthusiasm in their work, because it is merely 
academic and lifeless; even when he is a man dis- 
tinguished for important work in the past, his students 
have that kind of disrespect for his teaching which makes 
it useless to them. If there is fear that too much well- 
paid professional work will prevent efficiency in teaching, 
there is no great difficulty in applying a remedy. 

One most important fact to be borne in mind is that 
efficient teachers cannot be obtained at such poor salaries 
as are now given. An efficient labourer is worthy of his 
hire ; an inefficient labourer is not worthy of any hire, 
however small. Again, there is a necessity for three 
times as many teachers as are usually provided in 
England. The average man is in future to be really 
educated. This means very much more personal at- 
tention, and from thoughtful teachers. Is England 
prepared to face the problem of technical education in 
the only way which can lead to success—prepared to pay 
a proper price for the real article? If not, she must be 
prepared to see the average man remaining uneducated. 

Advocacy of teaching of the kind that was given at 
Finsbury is often met by the opposition not only of pure 
mathematicians and academic teachers, but, I am sorry 
to say, also of engineers. The average engineer not 
merely looks askance at, he is really opposed to, the 
college training of engineers, and I think, on the whole, 
that he has much justification for his views. University 
degrees in engineering science are often conferred = 
students who follow an academic course, in which they 
learn little except how to pass examinations. 

Standardisation in an industry usually means easier 
and rage 96 and better manufacture, and a certain 
amount of it must be good even in engineering ; but 
when we see a great deal of it we know that in that 
industry the true engineer is disliked. I consider that 
in the scholastic industry there has been far too much 
standardisation. Gymnasium and polytechnic systems 
are standardised in Germany, and there is a tendency to 
import them into England; but, in my —o we are 
very far indeed from knowing any system which deserves 
to be standardised, and the worst we can copy is what 
we find now in Germany and Switzerland. What we 
must strive for is the discovery of a British system 
scapes the British boy and man. The —_ boy ma 
be called stupid so often that he actually believes himself 
to be stupid; but.of one thing we may be sure, he will 
find in some way or other an escape from the stupefying 
kind of school work to which the German boy submits. 
And if it were possible to make the average English boy 
of nineteen pass such a silly school-leaving examination 
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as the German boy, and to pass —- a polytechnic, I 
am quite sure that there would be little employment 
among common-sense English engineers for such a manu- 
factured article. But is it possible that British boys 
could be manufactured into such obedient academic 
machines, without initiative or invention or individuality, 
by teachers who are none of them engineers? No, we 
must have a British system of education. We cannot go 
on much longer, as we have done in the past, without 
engineering education ; and, furthermore, it must be such 
as to commend itself to employers. Of my Finsbury 
students I think I may say that not one failed to get 
into works on a two or three years’ engagement, receiving 
some very small wage from the beginning, and without 
paying a premium. To obtain such employment was 
obviously one test of fitness to be an engineer, because 
experienced men thought it impossible. 

‘o have any good general system the re must 
co-operate, uch of the training is workshop practice, 
and it cannot be too often said that this is not to be 
given in any college. The workshop in a college serves 
a quite different purpose. Now how may the practice 
best be given? I must say that I like the Finsbury plan 
very much indeed, but there are others. When ers 
tended this college in winter I was allowed to work in 
the Lagan Foundry in summer. In Japan the advanced 
students did the same thing; they had their winter 
courses at the college, and the summer was spent in the 
large Government workshops; the system worked very 
wl indeed. In Germany recently the great unions of 
manufacturers made facilities for giving a year of real 
factory work to the polytechnic students, but it seems to 
me that these men are much too old for entrance to 
works, and, besides, a year is too short a time if the 
finished product is to call itself a real engineer. Possibly 
the British solution may be quite different from any of 
these. A boy may enter works at fourteen on leaving a 
primary school, or not later than sixteen on leaving a 
secondary school. In either case he must have the three 
powers to which I have already referred so often. It 
will be ———— as the duty of the owners of works to 
provide, either in one large works or near several works, 
im a well-equipped school following the Finsbury prin- 
ciple, all that training in the principles underlying the 
trade or profession which is necessary for the engineer. 

No right-thinking engineer has been scared by the 
newspaper writers who tell us of our loss of supremacy 
in manufacture ; but I think that every engineer sees the 
necessity for reform in many of our ways, and especially 
in this of education. People talk of the good done to our 
workmen’s ideas by the strike of two years ago; it is to 
be hoped that the employers’ ideas were also expanded 
by their having been forced to travel and to see that their 
shops were quite out of date. In fact, we have all got to 
see that there is far too much unskilled labour among 
workmen and foremen and managers, and especially in 
owners. There may be some kinds of manufacture so 
standardised that everything goes like a wound-up clock, 
and no thought is needed anywhere; but certainly it is 
not in any branch of Po perpen | Many engineerin; 
things may be standardised, but not the engineer himself. 
Millions of money may build up trusts, but they will be 
wasted if the unskilled labour of mere clerks is expected 
to take the place of the thoughtful skilled labour of 
owners and managers. I go further, and say that no per- 
fection in labour-saving tools will enable you to do without 
the skilled, educated, thoughtful, honest, faithful work- 
man with brains. I laugh at the idea that any country 
has better workmen than ours, and I consider education of 
our workmen to be the corner-stone of prosperity in all 
engineering manufacture. It is from him in countless 
ways that all hints leading to great inventions come. 
New countries like America and Germany have their 
chance just now; they are starting, without having to 
‘scrap ” any old machinery or old ideas, with the latest 
machinery and the latest ideas. For them also the time 
will come when their machines will be getting out-of- 
date, and the cost of ‘‘scra Ping will loom ‘large in 
their eyes. In the meantime they have taught us lessons, 
and ‘this test of all lessons—that unless we look 
ahead with much judgment, unless we take reasonable 
precautions, unless we pay some regard to the fact that 
the cleverest people in several nations are hungry for our 
trade and jealous of our supremacy, we may for a time 
lose a little of that supremacy. In the last twenty-three 

ears I have written a good deal about the harm done to 

ingland by the general dislike that there is among all 
classes for any kind of education. I do not say that this 
dislike is greater than it used to be in England ; I com- 
plain that it isabout as great. But I have neverspoken of 
the decadence of England. It is only that we have been 
too confident that those manufactures and that commerce 
and that skill in engineering, for which Napoleon sneered 
at us, would remain with us for ever. any writers 
have long been pointing oit the consequences of neg- 
lecting education ; prophesying those very losses of trade, 
that very failure of engineers to keep their houses in 
order, which now alarms all newspaper writers. Panics 
are ridiculous, but there is nothing ridiculous in showing 
that we can take a hint. We have had a very strong hint 
given us that we cannot for ever go on with absolutely no 
education in the scientific principles which underlie all 
engineering. 

And now I want to call your attention to a new 
phenomenon. Over and over again has attention been 
called to the fact that the engineer has created what is 
called ‘‘ modern civilisation,” has given luxuries of all 
kinds to the poorest le, has provided —— to do 
all the slave labour of the world, has given leisure and 


freedom from drudgery, and chances of refinement and 
high thought and high emotion to thousands instead of 
units. But he is doing things more striking still. Pro- 
bably the most important of all things is that the yoke of 





superstitions of all kinds on the souls of men should be 
lifted. The study of natural science is alone able to do 
this, but education — natural science for the great 
mass of the people, even for the select few called the dis- 
tinguished men of the country, has been quite impossible 
till recently. I say that it is to engineers that the world 
owes the possibility of this new study ming general. 
In our country nearly all discoveries come from below. 
The leaders of science, the inventors, receive from a 
thousand obscure sources the germs of their great dis- 
coveries and inventions. When every unit of the popu- 
lation is familiar with scientific ideas, our leaders will not 
only be more numerous, but they will be individually 
greater. And it is we, and not the schoolmasters, who 
are familiarising the people with a better knowledge of 
Nature. 

All the heart-breaking preaching of enthusiasts in 
education would produce very little effect upon an old 
society like that of England if it were not for the en- 
a He has produ are He is turning the brown 

esert lands of the earth into green pastures. He is 
producing that intense competition among nations which 
compels education. If England has always been the last 
to begin reform, she has always been the most thorough 
and steadfast of the nations on any reform when once 
she has started on it. Education, pedagogy, is @ pro- 
gressive science; and who am I that I should say that 
the system of education advocated by me is that which 
will be found best for England? In school education of 
the average boy or man England has as yet had prac- 
tically no vy 7 wong Rage she has given no real thought 
to it. Yet when she does, I feel that although the 
Finsbury scheme for engineers may need great improve- 
ment, it contains the germ of that system which must be 
adopted by a race which has always learnt through trial 
and error, which has been led less by abstract principles 
or abstract methods of reasoning than any race known in 
history. 








WATER POWER IN IRELAND.* 
By F. J. Dick, M. Inst. C.E. 


THERE are general conditions of similarity in the water 
power sites between Castleconnell and Limerick, Belleek 
and Ballyshannon, Lough Neagh and Coleraine. The 
rainfall and distribution of lake area in the three districts 
is very similar inamount. The available fall may in each 
case be taken at 30 ft. In the case of the Bann, that fall 
is concentrated artificially already at three points—viz., 
Portna, 14 ft. ; Mova: ner, 11 ft. ; Carnroe, 5 ft. ; total, 
30 ft. There is more than 40 ft. of fall below Castle- 
connell, but the cost of rendering the whole fall avail- 
able would probably be prohibitive. Below Belleek there 
is more than 100 ft. of fall, but the same remark more or 
less applies. 

The catchment areas at the outlets of Lough Derg, 
Lower Lough Erne, and Lough Neagh are 24, 1, and 1} 
million acres respectively. Auxiliary steam power is not 
supposed to be cahenginbil, and the capacity of each 
site to produce a continuous power is therefore limited by 
the minimum flow of the rivers and other considerations 
resulting from legislation. 

The dry-weather minimum flows at these sites are : 


Cubic Feet 

per Minute. 
Castleconnell a0 ie he a 37,000 
Belleek __... x A - 5 25,000 
Toome (Lough Neagh) ... on ba 30,000 


But these are exceptionally low minima, and an in- 
spection of the diagrams of the daily flow of the River 
Shannon at Killaloe for the seven consecutive years from 
1893 to 1899 inclusive shows that it would for most pur- 
poses be safe to put the summer minimum (liable to 
continue for a month or more) at about 25 per cent. 
higher values, or in round numbers : 


Cubic Feet 

per Minute. 
Castleconnell rn on oe er 50,000 
Belleek - nee oe Ts ae 30,000 
Toome aoe me Be es ar 37,000 


These quantities would produce an available horse-power 


at each of these places, taking a turbine efficiency of 70 per 
cent. of : 
Effective 
Horse-Power. 
30 ft. fall below Castleconnell ... as 2000 
ih »,  Belleek... ay oe 1200 
Toome ... <e a 1470 


” ” 


It should be noted, however, that these would by 
no means be the actual powers available in summer, 
ee regard to legislation connected with the fishing 
industry. 

In + of the Shannon, a recent Act provided that 
no water whatever for power purposes could be diverted 
from the Shannon during the summer months until 
90,000 cubic feet per minute passes down the river between 
the points of abstraction and return. In the case of the 
Lower Bann an Act fixed the quantity available for water 
power at 20,0000 cubic feet per minute. And in the case of 
the Erne it may be assumed that a preferential quantity of 
at least 20,000 cubic feet per minute would be required 
for fishery purposes. 

Having regard to these facts, the water power available 
in summer, or, in other words, the continuous water power 
at these places, would therefore stand thus : 





* Paper read before the British Association for the 
Advancement of Science (Section G) ; Belfast meeting. 





= aoe 
6tne-Pow 
Lower Shannon, 30 ft. fall below co 
Castleconnell... ... Ay es None 
Lower Erne, 30 ft. fall below Belleek 400 
Lower Bann ™ + Toome 800 
Sto: to augment these small powers is practically 


out of the question, having regard to the enormous su 
which have been expended for the purpose of keeping the 
Shannon, Erne, and Bann Lakes at or near their summer 
level in connection with the requirements of arterial 
drainage and navigation. It is noteworthy that the 
range of level secured in these cases (as well as at. Lough 
Corrib in Galway, whose power is already practically 
fully utilised) is about 2 ft. as between. the winter and 
summer ; except at ——_ Neagh, which varies 4 ft. or 
more, owing to the insufficient channel below the Toome 
weir. 

The foregoing results appear to show that there has 

n much ee as to the amount of continuous 

water power available in the more important Irish rivers, 
For example, Sir Robert Kane, in his book ‘The In. 
dustrial urces of Ireland,” estimated the power of 
the Shannon between Killaloe and Limerick as 33,950 
horse-power in continuous action day and night through- 
out the year. 


LAUNCHES AND TRIAL TRIPS. 

ON Monday, September 15, the steam trawler Cave was 
taken out on the River Humber for her official trial. This 
vessel has been built by Messrs. Cochrane and Sons, ship- 
builders, Selby, to the order of Mr. J. H. Collinson, Hull 
the dimensions being 125 ft. by 21 ft. 6 in. by 12 ft. depth 
of hold. Engines capable of developing 480 indicated 
horse-power_ have been fitted by Messrs. C. D. Holmes 
and Co., of Hull, and the trial, which was most satisfac. 
tory in every way, proved that the vessel would attain a 
speed of 11 knots when in working trim. 











Messrs. William Beardmore and Co., Govan, launched 
on Saturday, the 20th inst., the first-class armoured cruiser 
Berwick, which they have built for the British Govern- 
ment. The vessel is of the well-known ‘‘ County ” class, 
The figures generally descriptive of each of these vessels 
are: Length between perpendiculars, 440 ft.; breadth, 
moulded, 66 ft.; displacement, 9800 tons ; indicated horse- 
power, 22,000; boiler pressure, 300 lb.; normal coal capa- 
city, 800 tons; and speed, 23 knots. The vessels have 
side protection extending over a length of 350 ft. 
from the stem to the armour bulkhead, the latter 
being 3 in. thick. The side armour is of specially 
hardened steel of three thicknesses—4} in., 3 in., and 2 in. 
The armament consists of two twin 6-in. guns in barbettes 
—one forward and one aft—four 6-in. guns on the upper 
deck, and four 6-in. guns on the main deck, two 6-in. guns 
in midship casemates on the main deck, eight 12-pounder 
12-cwt. guns, and two 12-pounder 8-cwt. guns, with an 
auxiliary armament of three 3-pounder and eight Maxim 

uns. he engines of the vessel are being made by 

essrs. Humphrys, Tennant, and Co., London. The 
launch of the cruiser was of more than usual local interest, 
by reason of the fact that the Berwick is the first war- 
ship which Messrs. Beardmore have built since they 
acquired the old-established shipbuilding business of 
Robert Napier and Sons. 


The France Militaire states that the new French 
armoured cruiser Kleber was launched at Bordeaux on 
September 20, complete with her engines, boilers, armour, 
and armament, and she will shortly after leave for Cher- 
bourg, where she will undergo her trials. Her length is 
4264 ft. between ndiculars ; beam, 58# ft.; draught, 
23 ft. onan even keel ; displacement, 7735 tons ; engines, 
17,400 horse-power, supplied by 20 Niclausse boilers ; 
speed, 21 knots. She carries eight 6.48 in. guns in four 
turrets—one turret each fore, aft, port, and starboard ; 
four 3.93 in., ten 1.85 in., and four 1.45 in. guns ; also two 
a in. torpedo tubes. Her complement is 578 officers 
and men. 








The Kronstadtski Viestnik states that the new Russian 
deep.sea _torpedo-boats Buistri—built by the Nevski 
es a | Works—and Stremitelni—built by Kreiton 
and Co., of St. Petersburg—have recently undergone 
their trials, the former boat making a maximum §) 0 
27.96 knots, and an average of 27.1 knots, and the latter 
a maximum of 26.57, and an average of 26.19 knots. 








Larrp Broruers, Limirep.—The second annual report 
of the directors of this — that the output 
of work during the twelve months ending May 31 was up 
to the ave ; but that it has been difficult, owing to 
the general depression of trade, to secure new orders at 
reasonably remunerative prices. A start has, however, 
now been made with some important contracts, and the 
remainder of the current year will show a renewal 0 
activity. Including the amount brought forward from 
last year, the available balance for distribution is 45, 2701. 
After meeting all charges and providing for depreciation, 
it is proposed to pay the full year’s dividend on = 
preference shares, amounting to 14,062/., to set aside 
75000. for an interim distribution on the preference shares, 
and to pay a dividend of 10 per cent. on the ordinary 
shares, the amount carried forward being 3707/. “g 
the preceding year the eng only amounted to 3421, 
and the vendors, who hold all the ordinar, ngs 
provided the sum required for the dividend on i 4 

reference shares. It was explained that there aa 
been heavy losses on Government contracts during tha 
period, 
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THE ELECTRIFICATION OF THE SOUTH 
LONDON TRAMWAYS. 


NDID ess is being made with the re- 
savage phys awl in South London, owned 
by the London County Council, and notwith- 
standing some disadvantageous circumstances— 
—as, for instance, the delay consequent on. the 
impossibility of interfering with the streets through 
which the Coronation Procession is to pass— 
there is every prospect of the first series of lines, 
extending to 16 miles of single track, being ready 
for the new traction system early in the spring- 
time of the new year. 


the linesin South London in 1899, since when others 


have been taken over, the total mileage now owned | 
being 50 miles; but on November 1 the lines of the | 


South London Tramways Company, serving Batter- 


sea, Wandsworth, Lambeth, and Southwark, will be | 


taken over, making in all 70 miles, leaving roughly 
30 miles yet to acquire. At the same time all the 
lines north of the Thames belong to the Council 
—90 miles of single track—but are at present leased 
to the North Metropolitan Tramways Company. 
The conduit system of electric traction was de- 


The County Council, it | 
may be remembered, took possession of the first of | 


| service, and this, there seems no reason whatever to 
| doubt, will be the case within the purely urban part 
of the Metropolitan area, but it is another matter in 
ithe suburbs. The other authorities—the Middle- 
| sex County Council, the London United Tramways 
Company, and the British Electric Traction Com- 
pany—are adopting the overhead system for the 
great network which promises to provide tramways 
radiating at many points into the great suburban 
jarea, and we shall soon have means of judging 
| whether the London County Council have acted 
| wisely in preferring the conduit arrangement. 

| Having decided upon a system, the London 
County Council, twelve months ago, invited tenders 
for the reconstruction of the first 16 miles of line 
|—from Tooting to Kennington, from whence a 
‘line branches to the southern end of Westminster 
Bridge, while the main line continues to the 
Elephant and Castle, branching there in two 
directions—one rid St. George’s-circus to Waterloo, 
|and the other direct to Blackfriars Bridge. These 
‘lines thus traverse 8 miles of continuously popu- 
‘lated roads, and the contract for relaying the 
|line, with conduit in the centre, was let to 
Messrs. J. G. White and Co., Limited, for 
171,0001., and it is this work that is now 
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cided upon in preference to the overhead trolley 
arrangement or any of the surface-contact methods 
of conveying current to the car motors. It is not 
desirable here to enter upon the vexed question of 
the relative merits of the various systems ; but it 
may be said that some justification from the finan- 
cial point of view for the decision was afforded by 
the electrical engineer of the London County 
Council Tramways—Mr. J. H. Rider—in his ad- 
dress as President of the Municipal Electrical Asso- 
ciation recently. He pointed out that whereas the 
overhead trolley system cost about 60001. per mile 
of single track, including rails and paving, the sur- 
face contact system worked out to 10,500/., and the 
conduit construction to 13,5001. The chief objection 
raised to the overhead system is an esthetic one; 
and no doubt it is desirable to dispense with the 
overhead wires and their gear wherever possible. 
The contact system is more or less untried, and 
it is full of complications. With the conduit arrange- 
ment the main disadvantage is the high cost: in 
addition the maintenance will be slightly in excess 
of the overhead system. There are no insurmount- 
able difficulties to the conduit system, and the im- 
portant question is whether the revenue will 
justify expenditure for asthetic purposes, and for 
the avoidance of the inconvenience resulting from 
numerous posts in the roadway. Mr. Rider seemed 
to regard the conduit system as financially warranted 
only when the traffic could maintain a two-minute car 





UP THE Op LINE. 


being briskly prosecuted. Since then the same 
contractors have been asked to undertake the 
reconstruction of several small links in the general 
chain at the same rate per mile. The most im- 
ortant link is the short length of line from the 

ennington-Tooting line, near the Oval, for the 
100 yards or so to the point where the existing cable 
line up to Streatham begins. This will enable 
electric cars to run from Westminster, Blackfriars, 
and Waterloo Bridges to Streatham. For this 
purpose special cars are being built, in which the 
plough will be provided with a lifting apparatus so 
that it can be raised through a suitable opening over 
the conduit at the place where the electric line 
ends and the cable line begins. The plough will 
| then lie close up against the bottom of the car, while 
the gripper, as at present used on the cable-drawn 
| cars, will be run into position. This combination 
| of electric and cable haulage is only a bon eyed 
|expedient. Ultimately the cable line will be re- 
laid, but the work is being deferred until all the 
other lines are electrified, when sufficient horses 
will be freed to conduct the up-hill traffic at Brixton 
and Streatham during reconstruction. 

The second contract also includes the recon- 
struction of the line from St. George’s-circus to 
the junction of Kennington and Westminster 
Bridge-road, which forms a direct route from 
Westminster, vid the Elephant and Castle, to the 
East, as well as the line from the Vauxhall Bridge 








vid Harleyford-road, past the Oval, and along 
Camberwell New-road to Camberwell-green. This 
work, extending to 4 miles of single track, equal- 
ling 2 miles of roadway, will be commenced 
immediately. Further, the County Council are 
arranging for tenders for the reconstruction of 19 
more miles, which will include the electrifying 
of the lines from the Elephant and Castle, by two 
routes, to Greenwich—through the Old Kent-road 
to New Cross, and vid Walworth-road and Camber- 
well and Peckham, also to New Cross, where the 
two lines become one to Greenwich, while a short 
length from the Elephant and Castle to St. George’s- 
circus, on the way to the south of London Bridge 
and to the populous district eastward, may also be 
included. Thus before the end of the year work 
will be in operation to represent 20 miles of streets. 

Meanwhile arrangements have been made for the 
electric power station. This was first intended to 
be at Camberwell ; but it is now to be by the river 
bank at Greenwich, on freehold ground belonging 
to the County Council, and when completed will 
contain plant of between 35,000 and 40,000 horse- 
power. A temporary station is now being arranged 
at Camberwell for running the Tooting section of the 
tramways while the main power plant is being in- 
stalled. But our purpose is not now to deal with 
the tramway system as a whole, but rather to de- 
scribe the work of reconstruction now proceeding. 
We reproduce the first of a series of photographs 
illustrating the work started at the Tooting terminus 
in April of this year. Abouttwo-thirds of the 16 miles 
is completed. The double-line is completed for 
about 2} miles to the “‘ Plough,” and the single line 
from this point to Kennington Park-road, and, with 
the exception of short lengths where there are junc- 
tions, as far as Christ Church in Westminster Bridge- 
road. Short pieces are also done at other points of the 
route to Waterloo and Blackfriars ; while the second 
of the lines is in course of construction all the way 
from Clapham to Kennington Oval. As we have 
said, the 16 miles will probably be completed by 
the new year, and by h or April the four 
further miles embraced in the second contract will 
also be finished, which means 20 miles within the 
year. This has been done with the minimum of 
interference to the traffic. In lieu of the line taken 
up, temporary flat-bottom grooved rails, with flat 
steel tie-bars spiked to the-roadway, were laid 
for considerable parts of the length being recon- 
structed, although at intervals the remaining per- 
manent way was used for 500 yards or so for both 
up and down traffic, improvised signal-posts, ‘with 
lamps for night duty, being used for controllin 
these lengths, which were necessary to preven 
interruption of other traffic. At the temporary 
points bark is used for levelling up. The flat-bottom 
rails have bevelled sides ; there is still occasionally 
a little trouble owing to skidding, but it is, as a 
rule, accompanied by more volubility on the part 
of drivers than inconvenience or danger. 

Between 500 and 600 men in all are engaged, 
working according to trade union rules as to hours 
of labour and rates of pay, this condition being a 
cardinal point in all London County Council con- 
tracts; but as they are well organised and are 
directed with great experience of reconstructional 
tramway work on the part of Messrs. White’s staff, 
from Mr. A. N. Connett, the engineer, downwards, 
and have, moreover, splendid appliances, there is 
no reason to complain of the progress made. Asa 
rule, 700 ft. of single line is completed per day ; 
the best day’s work being 920 ft., which is most 
satisfactory. 

The first operation consists in cutting a trench 
on the outside of the track to be raised. Into this 
trench are bedded jacks, as illustrated on Fig. 1 on 
this page. Theseare of about 15 tons capacity, and 
the long handle, which gives the tool its American 
name of the ‘‘ pump jack,” constitutes one end of 
a bell-crank lever, whose inner end is arranged 
as a pawl working in a vertical ratchet fitted with 
a head and a toe-piece, either of which can be used 
for lifting. The toe-piece has generally been used. 
These jacks are usu baste at intervals of 4 ft. 
under the rail, and by the ‘‘ pump” operation 
of the handle the jack forces up the rail, carry- 
ing with it the granite sets between the rails, and 
sometimes part of the concrete foundation. Each 
jack as it lifts its part to the required height 
of from 12 in. to 18 in. moves forward to repeat 
the process, an old ~— being inserted to hold 
the material ~*~ Thus the jacking up is practically 
continuous. e lifting operation loosens the 





granite sets; but-so well have they been laid that 





432 


ENGINEERING. 





[Oct. 3, 1902. 











the pitching material held together in some cases 
to such an extent that the sets broke instead of 
parting at the bond. The best of the granite is re- 
dressed for the new paving. 

The same remark as to solidity of workmanship 
applies also to the concrete bed for the permanent 
way. The old rails were laid on chairs spiked to 
wooden sleepers, which in turn were bedded in 
concrete, forming also the foundation for the 

nite sets. The concrete, some of it 15 in. thick, 

ad to be jacked up and almost quarried, as shown 
in the four engravings on e 434, Fig. 2 illus- 
trates the withdrawing of the sleeper ; Fig. 3 the 
lifting of the inner rail of the track ; Fig. 4 the 
jacking-up of the bed of concrete of the old track ; 
and Fig. 5 the breaking up of the great masses of 
it. The work of lifting the old line, at the rate 
of 700 ft. per day, occupies 80 men, working, in 
the case of labourers and navvies, 50 hours per 
week, and of paviors at 56 hours—the trade union 
conditions ; the wages average about 7d. per hour. 

In our next article we shall deal with the re- 
laying operations. 

(To be continued.) 








THE BRITISH ASSOCIATION, 
(Continued from page 408.) 
Tue TRAINING OF ENGINEERS. 


THE joint discussion between the Engineering 
and Educational Sections on the training of engi- 
neers was held in the meeting-room of Section tL, 
the President of that section (the Educational Sec- 
tion), Professor Armstrong, being in the chair. 

It was understood that the discussion was to turn 
largely on the presidential address which Pro- 
fessor John Perry had delivered before the Engi- 
neering Section. This was a novel feature in Asso- 
ciation procedure, to which members looked forward 
with some interest. For the benefit of those who 
had not heard his address read, Professor Perry 
repeated the chief points. As we have already 
printed an abstract of the address, it will not be 
necessary for us to repeat these opening remarks. 

In introducing the discussion Professor Arm- 
strong said that three out of the four founders of 
the Finsbury system were on the platform, and he 
would call upon Sir Philip Magnus, as one of them, 
to open the debate. 

Sir Philip Magnus, on rising, said that the reason 
he took part in the discussion was because he had 
been associated with Professor Armstrong, Pro- 
fessor Ayrton, and, later on, with Professor Perry 
in establishing the Finsbury College of Engineer- 
ing. For a short time he was Principal of that 
College, and gave in 1883 an inaugural address. 
He had, moreover, inspected nearly all the great 
engineering schools in Ruseed and on the Conti- 
nent. In his address he had said that the agita- 
tion in favour of technical education, which was 
then at its commencement, would not cease until 
it had influenced the methods of instruction in all 
our schools—from the primary schools to the 
universities. Judging from the addresses of Pro- 
fessor Perry and Professor Armstrong, he thought 
he could claim that that prophecy was being fulfilled. 
Tt was said by Professor Perry that well-equipped 
schools of applied science were getting to be nume- 
rous, but that only a few men who left them were 
likely to become good engineers. ‘*‘ Why was 
that ?’ the speaker said. ‘‘ Was it not that the 
kind of training for engineers was not the most 
suitable for their subsequent work ?” He had taken 
an active part in getting a faculty of engineering 
for the University of London, and he would deal 
with that part of engineering which belonged to a 
university course. It was customary to rely on the 
analogy of law and medicine in regard to the train- 
ing of an engineer. In medicine, however, the 
’ student had practical training in hospital work. 
That advantage did not ex’st in the education of 
engineers. The laboratory work was not the same 
as that which took place in the factory, but the 
hospital was the practical workshop of the medical 
profession: Professor Perry instanced the work 
done at Finsbury, and anyone who saw the labora- 
tory which Professor Perry had established felt he 
was entering on a new atmosphere. But it was 
distinctly a laboratory, and did not give the prac- 
tical training which could only be obtained outside. 
Professor Perry had said that the average engineer 
not only looks askance at, but he is really opposed 
to, the — training of engineers, and the Pro- 
fessor thought that on the whole there was much 


‘|teach him professional subjects. 





justification for these views on the part of employers. 

Jniversity degrees in engineering science were often 
conferred upon students who follow an academic 
course in which they learn little excepting how to 
pass examinations. Professor Perry had hinted at 
the remedy, but had not stated it. Was it not to 
be found, the speaker said, in the combination 
of winter and summer courses in the college 
and the workshop respectively? Was not what 
was generally known as the half-time course the 
best? Nothing could be better than for the two 
sections to discuss this matter. Many engineer- 
ing firms would admit students into their works. 
In Germany there was even a longer vacation 
than in England, and large firms were willing 
to take students for the time. Such a pro- 
cedure would bring the engineering profession 
into harmony with the practice of the medical 
profession. In regard to construction, it was 
a great advantage for young men to come into 
contact with actual work, and it was also a 
great advantage to the professors. He was unable 
to give a definite answer to the questions that 
might be raised in regard to these matters, and he 
threw out these suggestions for the consideration of 
the meeting. 

Colonel Crompton said it was necessary, in 
order that the remarks he was about to make 
should not be misunderstood, for him to state that 
he himself was an old public-school boy, having 
been at Harrow, where his father and grandfather 
had been before him. He felt keenly the attacks 
that had been made upon the public schools, and 
he disagreed with the view that they were no good 
whatever. The public-school training was excellent 
in one respect, that it brought out in boys the manly 
habit of self-reliance. That was a training which 
no one ever talked about, but which supplied an 
essential part of the successful man’s life-equip- 
ment — the. element that made a man think for 
himself and rely upon his own efforts; that 
came from the public-school training. If the 
previous training of an engineering student were 
such as it ought to be, it would be much easier to 
It was an enor- 
mous advantage to show a student the reason of 
what was taught, for young men were not pre- 
pared to observe and think out the effect of things 
when they were unacquainted with the principles 
which were included in their consideration. He 
gave examples of the way in which boys excel in 
sport through their love of it, because they could 
see the reward and understood the reason of what 
they did. This it was that made sport popular and 
the class-room unpopular. The speaker concluded 
by making reference to his experiences in the late 
South African War, when he commanded a corps of 
men who had gained their education in technical 
colleges ; these, he said, were as cool as veterans 
under fire, even those who went into action for the 
first time. 

Mr. Charles Hawksley, the President of the 
Institution of Civil Engineers, who was called upon 
by the Chairman, said he had very little to say 
on the subject. He had himself gone into his 
father’s office at the age of fourteen, and had 
learned how to do things by example, having had 
previously no special training. He desired, how- 
ever, to express his agreement with what had been 
stated about the preliminary training of boys being 
such as would adapt them for the professions they 
were afterwards to follow. He thought also that 
work might be made more pleasant than it was at 

resent, so that boys might see the advantage of 
earning. He thought favourably of the half-time 
system referred to by Sir Philip Magnus. In this 
way students might be brought into contact with 
actual work, and apply the scientific instruction 
they had gained to useful ends, and thus learn to 
——, its value. 
ir William Preece said that he had passed 
through the King’s College course of applied 
science in the years 1850-51. In 1868 he estab- 
lished a class for electrical engineers at South- 
ampton. This was the first of its kind. When 
he was transferred to the Post Office, his first 
effort was to establish a system of electric training 
in that department. As a past-president of the 
Institution of Civil Engineers, he wished to protest 
against the idea that seemed prevalent—that pro- 
fessional engineers, the men who practised in 


Westminster, had any feeling against the college | 
jlearn to be a gentleman. 
pupils 
‘on the science side of the school. 


course or against college men. So far from this 
being the case, it was absolutely the reverse; but 
the heads of works very often did raise objec- 





tions to applicants who had been students 
nical colleges. It was more necessary to educate 
the masters—the men who control the factories and 


of tech- 


omploy the workmen. If they could get them to 
look favourably on technical education, then matters 
would improve. Oursystem of engineering instruc- 
tion must commence at the top; it was no good 
beginning at the bottom. With regard to whether 
the college course or apprenticeship should come 
first, he thought that the workshop. should 
follow after technical instruction had been ob. 
tained; it was not good that scholastic habits 
should be broken. For this reason he could not 
give his support to the half-time system, for that 
would break the habit ef study on the part of the 
student. For foremen and workmen it might be 
good, but not for professional engineers. He 
thought that enough was not done to train the 
memory of students. That gave the storehouse 
the facts from which they must draw. It would 
also be desirable that they should be taught to 
express their thoughts in writing, so that they 
might produce a decent report. That they should 
cultivate their powers of observation was a matter 
that must be apparent. He did not at all sup. 
port the view that we had everything to learn 
from Germany. Germans placed too much re- 
liance on paper work, and were lost unless they 
had formule to guide them or papers of written 
instructions. An Englishman, on the other 
hand, exercised his self-reliance. That referred 
to engineering practice, but we had everything 
to learn from Germany in regard to financial and 
commercial knowledge. He therefore hoped the 
London University would soon adopt a Faculty of 
Commerce, as had been done at Birmingham. He 
had lately had an application from the head of a 
very large works in Berlin, who wrote asking him 
to recommend a young man from England to take 
the management of a department. The speaker 
was surprised at this, as he had understood that 
the German engineers were so superior in all 
respects. His German Steg = however, had 
replied to him, saying that what he needed was self- 
reliance, and it was this that the English possessed 
above the Germans. That incident, the speaker 
thought, would say a great deal in a few words that 
might not be found in official reports. The chief 
thing, however, for improving engineering educa- 
tion was to improve the teachers; they should 
assist the pupils, and not cram them. John Hop- 
kinson, who was one’of the most admirable teachers, 
never gave alecture. The real duty of the professor 
was to assist the learner. In order to do this teachers 
must be in touch with practice. The governing body 
at King’s College deem it a sine qud non that the 
professor of engineering should be in private prac- 
tice, and teachers are also to be connected with 
engineering societies. But in order to get the 
necessary qualities in an instructor of engineering, 
it was needful that he should be adequately paid. 
In this country there was no real patriotism as 
there was in America, where they found it every- 
where. Otherwise we should have engineering 
laboratories and colleges endowed by private 
persons, as they were in the United States. The 
speaker also exclaimed against our British system 
of examinations. He concluded we had got it from 
the Chinese ; certainly it was not taken from the 
Germans. In conclusion he said that we did not 
want too many institutions, but we wanted more 
money, and we did not need so many subjects to be 
taught in colleges. 

Professor Griffiths, of Cardiff, said that he had 
for many years formerly been engaged in’ coaching 
young men, and had some knowledge of education. 
He differed strongly from Sir Philip Magnus, that 
the two sections should not only consider what 
should be done in engineering schools, but what 
training the learner should receive before he got 
to these schools. During his 27 years’ teaching 
at Cambridge as a coach he had been brought into 
intimate relations with about three thousand young 
men from public schools. One of the great diffi- 
culties that public-school boys had to contend with 
was the attitude which they had been trained to 
ey re ot that the 


obsetve towards science. 
ly referred 


study of science, which they invaria 
toas “stinks,” was not good form, and he gave 
an instance, to which we have already referred, of 
a lad who d in science, and whose father 
objected that he had been sent to college to 
He found also that 
of having been 


speak apologetically ~ tome 
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good thing that any boy should have a_high| taught to regard things that had been accomplished, 


ideal as to what was good form, but it was a pity 
that false standards should be created ; and once 
these were thoroughly established, it was only with 
the greatest difficulty that they could be removed. 
What engineers should object to was not the system 
of classical education existing, but that classical] 
studies should be made compulsory. He regretted 
to say that the youngest of our universities—that of 
South Wales—had put Latin in the matriculation 
examination. There was, however, to be a meeting 
on this question, and he hoped it would be re- 
moved. Parents wishing to send their sons to the 
university would ask why they should waste a 
year of their lives in cramming up such — as 
Latin, which could never be of any possible good 
to them afterwards; for it was only a smatter- 
ing they received, and he did not believe that 
a smattering of knowledge was of any use to 
any one. He had to explain to them that it was 
laid down as necessary, and many pupils were lost 
in that way. He thought parents were quite right 
in that respect. He would be very glad indeed if 
something could be done at the meeting of these 
two sections to strengthen his hands in endeavour- 
ing to get Latin removed from the matriculation 
examination of the University of South Wales. 
The engineering school with which he was con- 
nected had not been so successful as he had hoped, 
and he had brought together a number of practical 
men, employers and teachers and parents ; they 
had discussed this question of half time, and the 
result they had arrived at was not very encourag- 
ing. It was considered that six months were too 
short for the work ; and, again, young men often 
got so interested in the practical work that they 
did not come back to the college. He had sug- 
, gested that nine months should be spent at college 
and that then they should pass 15 months in the 
works. This would make the system less broken 
up. That was a detail towards which inquiry 
might well be turned. One of the greatest wants 
for more perfect engineering education was that 
there should be freer communication between dif- 
ferent classes. The parents, pupils, and teachers 
should be brought together. Now each class seemed 
to be contained in a watertight compartment, with- 
out access to the others ; and, therefore, not pro- 
fiting by their respective experiences. They had 
tried to meet that difficulty in South Wales by an 
Education Society, in which it was a rule that not 
one-half of the body should be teachers. They 
hoped by means of this society to thresh out a good 
many educational questions. 

Mr. C. M. Stuart, who is the head master of a 
large school at Catford, said that he had many 
boys passing through his establishment to go to en- 
gineering colleges. He was a Harrow boy, and has 

. followed the Harrow system in social matters and in 
encouraging athletics, but he did not support the 
servile love of classics in examination papers. 
Harrow, no doubt, produced fine men, but that 
was not on account of the system of teaching, but 
in spite of it. It was beside the question what 
subjects should be taught, but the way they were 
taught was important. The young Englishmen of 
whom they had heard ruled men ; but they learned 
to do this from athletics, and not from the class- 
room. A young man he had in his mind had 
obtained the highest honours at Cambridge, and 
then went into his father’s pottery. He thought, 
however, of his mathematics not as a means of 
improving machinery, but as a means of answering 
mathematical conundrums. In the present day 
we were constantly being told to be. practical ; 
that the practical thing to do was to teach 
pupils to look upon things they were taught 
with a desire to experiment. He would desire to 
be practical in one thing then, and would like to 
know what he should answer parents who came and 
said that their boys must be engineers. Fond 
fathers were too apt to think that their sons, 
because they liked to look at engines, or construct 
toys with a mechanical aspect, were therefore cut 
out for engineers. No doubt those boys who were 
clever got enormous benefit ; but the average boy, 
who was not a genius, received little good from a 
London engineering college. 

Ra Mark Barr said that the attitude of the em- 
Ployers towards the engineering student was the 
— difficulty in the matter of education. Under 
the old system by which boys were taught, the 
results were judged by examinations, which de- 
stroyed thought and encouraged memory only. 


Students were not taught how to work ; they were 





and not what might be done. At the present 
time boys were more being taught not the accom- 
plished fact, but the elements which led to the 
accomplished fact, so that they might not be 
frightened when they met a new thing, but would 
try to imagine what caused that thing ; they should 
not be afraid of syntheses. The examination system 
made imagination neglected and memory trained. 
Examination papers were all memory ; their solution 
was simply an acrobatic mental feat. Memory was 
not needed for engineering so much as some other 
qualities. It had been objected that if the half- 
time system were adopted, boys who went to works 
would not come back to college. That was a very 
good thing, for it was only the keen men upon 
whom the expense of high technical education 
should be lavished, and they would come back and 
get on. He would say, let a boy have one year in 
the shops, and it would not matter what work he 
did, so long as he saw work done. The important 
thing was to have the student taught, not the 
accomplished fact, but the elements that brought 
about results. 

Professor Armstrong, in closing the discussion, 
said that the statement Professor Perry made, that 
students were doing too little in engineering inves- 
tigation, summed up the position, and that, the 
speaker thought, was why our engineering schools 
were practically a failure. From observations 
which had extended over a considerable time since 
he was connected first of all with Finsbury, he had 
come to the conclusion that the engineer was un- 
trained on the theoretical side, and over-trained on 
the practical side. What was needed was a proper 
balance—the combination of theory with practice. 
The engineering educational schools had brought 
the workshop into the laboratory. That was a 
mistake. The onus should be put on the student 
to learn workshop practice within the workshop. 
It was with the greatest difficulty that he could 
get engineering students to look at matters from 
a theoretical point of view. Mr. Barr had said that 
boys should go to the works gate and ask for jobs, 
but this would not be possible until boys were sent 
out into the world at an earlier age. That, he 
thought, was the fundamental mistake we were 
making in our education, and to do better we must 
make our boys into men at an earlier age than at 
present. He agreed with Sir William Preece that 
our failure was largely to be attributed to lack of 
proper. commercial training, such as was given in 
Germany. The breakdown, he was sure, was not 
on the practical side—we could manufacture as 
well as ever—but we had not the commercial 
instinct, and could not get orders to keep manufac- 
turers busy. 

The discussion was then brought to a conclusion. 


Smatut Screw-GavGeEs. 


On Tuesday, September 26, the first item on the 
programme was the report of the Committee on 
Small Screw-Gauges. Sir William Preece, how- 
ever, stated that this report was not completed, as 
the members of the committee were not quite 
agreed on some details. It was therefore proposed 
that the matter should be further discussed by the 
committee, and that the report should be pre- 
sented to the Council of the Association later on, 
probably some time in November, and it would then 
come forward at the Southport meeting, next year. 
The point still under discussion was in regard to 
the simplification of the system ; when this detail 
was settled gauges would be made. These and any 
other appliances would finally be handed over to 
the National Physical Laboratory, which body, it 
was hoped, would continue the work. 


Stream Borters, Fvet Consumption, AND SMOKE. 


Three papers were next read in succession, the 
first being by Mr. W. H. Booth, on the ‘‘Smoke- 
less Combustion of Bituminous Coal.” 

The author pointed out that certain fuels, burning 
without smoke, may be consumed directly below 
a heat-absorbing surface. This could not be done 
smokelessly with hydrocarbons, because of the 
greater avidity of hydrogen than of carbon for 
oxygen. and the necessity of preserving a high tem- 
perature for burning hydrocarbon gas. The refri- 
gerating effect of volatilising solid hydrocarbons was 
discussed in its effect on the distribution of tempera- 
ture in a furnace, and the production of heat at and 
beyond the grate surface. Though less heat would 
be produced at the grate surface, the total heat pro- 
duction of bituminous coa] would be eventually 





secured if suitable furnace arrangements were pro- 
vided for the purpose. The bad effect of cold- 
water pipes in the path of the furnace gases was 
referred to. Though so bad as a smoke producer, 
the common form of water-tube boiler could easily 
be set so as not to produce smoke. The furnaces 
should be so arranged that all the gaseous products 
of the furnace would be swept together with all 
the admitted air, and cooled down until suffi- 
ciently burned to admit of being used. For this 

urpose furnace linings must be non-heat absorbent. 
Emall-tube boilers were condemned by the author 
in their more common forms, and the arrangement 
of the refractory furnace of the Weir boiler pointed 
out as affording, in his opinion, economical and 
smokeless combustion. The author expressed his 
conviction that there is nothing in smoke-preven- 
tion to justify the assertion that it is economicaily 
impossible ; and the final conclusion he arrived at 
was that smokeless combustion of bituminous coal 
was easy and certain. 

The next paper was on ‘‘The Prevention of 
Smoke,” the author being Mr. J. 8. Raworth. 

The paper commenced by saying that 

‘*Coal has made England ; 
Smoke has marred it.” 

No one who had not travelled knew ‘how to appraise 
the natural beauty of England nor the artistic 
ugliness of her manufacturing towns. At one time 
the author harboured a great hope that electricity 
would cure the smoke evil, or at least take it right 
away outside our towns, but that was before the 
days of the municipal craze, and he had not fore- 
seen that corporations would necessarily plant their 
works within their own areas. He had endeavoured, 
in co-operation with others, to mitigate the smoke 
nuisance by promoting Electric Power Bills, whereby 
the undertakers would be—and in some cases 
were—authorised to generate electrical energy in 
the country, and supply it in bulk to municipalities. 
These Bills were opposed with the greatest vigour by 
the municipalities ; and it became obvious that our 
local rulers had made up their minds we should con- 
tinue to live amongst chimneys ; therefore, as we 
cannot convert our rulers, the only way of salvation 
left is to convert the chimneys. Mr. Raworth 
thought he had found a cure for smoking chimneys 
—viz., the Wilson smokeless process. It consisted in 
squirting a mixture of air and nitrate of soda solu- 
tion on to the fire. He had fitted up a Babcock 
boiler at Kidderminster to give the system a trial. 
The original installation was both crude and expen- 
sive, but it cured the smoke. The coal in the dis- 
trict was both soft and dirty, consequently the 
numerous chimney tops emit dense clouds of smoke. 
The action of the solution of nitrate of soda ap- 
peared to be somewhat obscure—the author's theor., 
was that it created nuclei of intense heat, whic 
fired the gases and enabled the injected air to com- 
bine with them. 

Many methods of smoke-prevention were good, 
but usually a good stoker could give equally good 
results without them ; the defect of both of them 
and the good stoker was that they diminished the 
output of the boiler and its thermal efficiency, 
owing to the fact that they would let into the fur- 
nace a larger amount of air than was necessary for 
perfect combustion. 

To ascertain how the Wilson process affected the 
output of the boiler and its evaporative efficiency, 
he had conducted a series of tests to ascertain—- 


(a) The output and efficiency under existing conditions. 

(b) The output and efficiency under existing conditions 
with air-blast only. ; ee 

(c) The output and efficiency under existing conditions 
with the complete Wilson process. 


The results were given in a report appended to 
the paper, from which it was seen that assuming 
existing conditions as 100— 

a = 100 plain furnaces. 

b = 108 air-injected. 

¢ = 122 Wilson process. 
The cost of the nitrate of soda used was from 3d. 
to 4d. per ton of coal burnt. 

The third of this series of papers was also-by Mr. 
W. H. Booth, and in it he described, by means of 
a ms and models, the Solignac boiler. This 
boiler consists of a large horizontal drum, with 
projections near its upper and lower These 
projections serve for the purpose of attaching a 
series of LJ tubes, one end of each U taking 
from the lower part of the drum and discharging 
into the upper part. The lower leg of the U is 
horizontal, or, at any rate, almost horizontal, and 
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would not have known, had he not looked for it, | 
that there was a boiler on the vehicle. It did not 
require any watching, attention to water level, | 
&. It, was composed of twelve flat coils, | 
the water being supplied to the top one, and| 
travelling through the others to the bottom coil, 
by which time it was all converted into super- 
heated steam, the superheating being about 
800 deg. Fahr. With this boiler, and a simple} 
engine driving the car, 17 lb. of water were suffi- 
cient for each brake horse-power per hour. He 
considered this the biggest jump that had been 
made in steam engineering for years, and it placed 
the simple engine on a level with the compound 
engine. On trials made with motor cars, 1t was 
found that the consumption of fuel with this 
boiler and a simple engine was little inferior to 
that of the best internal-combustion engine. No 
deposit was found in the boiler. The working’ of 
the boiler was regulated by a thermostat, which con- 
sisted of a copper pipe with a cast-iron rod inside, 
that actuated a needle valve. There was no diffi- 
.culty from superheated steam, as the cylinders were 
properly designed in regard to the disposition of 
metal, a uniform thickness being maintained, so that 
the cylinders did not expand unequally. At the tem- 
perature of steam used there was no trouble in regard 
to lubrication, and the piston valves did not cut. 

Mr. Raworth said that it was quite true that 
Colonel Crompton had made a boiler that did not 
smoke, but it was cheaper to adopt the simple con- 
trivance which he had described in his paper rather 
than substitute a smokeless boiler for one that was 
smoky. There was also the question of fuel to 
be considered. 

Mr. Beaumont also referred to the ‘‘ White ” car. 
Two trials had been made, which he had witnessed, 
and the behaviour of the boiler was what Colonel 
Crompton had described. The engine was of the 
simplest form. The Serpollet boiler also supplied 
confirmatory facts in regard to the working of this 
boiler. He had heard of the nitrate of soda system 
described by Mr. Raworth before. 

Mr. Carter considered the Wilson process, de- 
scribed by Mr. Raworth, as based on sound scien- 
tific principles. The nitrate would supply the 
oxygen needed for more perfect combustion just 
where it was wanted. He would ask if there was 
any increase in the amount of slag. In reply to 
this Mr. Raworth said there was not enough nitrate 
of soda to form any serious quantity of slag. 

Mr. Booth pointed out that the device in the 
Colignac boiler applied only to horizontal tubes, it 
being not needed for those that are placed verti- 
cally. 

An Inrantry RAnGE-FINDER. 

Professor G. Forbes next gave some particulars 
of his experience with the infantry range-finder. 
This range-finder is practically the same as that 
described by the author at the last meeting of the 
Association. Since then he had had an opportunity 
of testing it in South Africa, and had found it 
reliable up to 3000 yards. Although an infantry 
range-finder, it was useful with artillery, and 
competitive tests had been made with his range- 
finder and the service instrument in the field. 
At Cape Town it was shown that there was 
an inaccuracy of 2 per cent. at 3000 yards in 
all conditions of weather. Only one observer 
was required, whereas the ordinary service in- 
fantry instrument needs two observers to work it. 
The service instrument, he said, was really beauti- 
fully designed ; the difficulty consisted in getting 
skilled men to work it. He had found distance- 
judging in a clear atmosphere very difficult, and no 
amount of experience would enable men to tell the 
distance. His instrument had shown that range- 
finding is an art that is not gained by experi- 
ence. Professor Forbes was of opinion that if his 
range-finder had been used by ,our troops from the 
first during the late operations in South Africa, the 
war would have been over one year sooner, and the 
country would have been saved 75,000,0001. He 
had found that some of the soldiers speedily became 
more skilled—or rather, could make observations 
with greater accuracy than he could himself, the 
reason being that good eyesight more than counter- 
balanced experience. He had, during the discussion 
at Glasgow last year (in which discussion Messrs. 
Barr and Stroud took part), said that his instru- 
ment was not suitable for marine work, and that 
the Navy had in the Barr and Stroud instrument all 
that was required. He now said that he was in 
error in regard to both of these statements, and he 
believed that the instrument which he had invented 





was exactly the thing that the Admiralty required. 
There was only one objection—that was, its expen- 
sive character. But when the advantage that it 
would give was considered—that it would double 
the power of an army—it was absurd to talk about 
expense. He thought there should be three range- 
finders, each of which would cost about 1001., to 
every 100 men. This would increase the annual 
cost of a soldier by 3s. 4d. a year in time of peace, 
and 6s. 8d. a year in time of war. 

Professor Vernon Boys had heard the descrip- 
tion given of the instrument at the Royal Society, 
and he was then struck with the ridiculously little 
thing that made the difference between a successful 
and an unsuccessful invention. Professor Forbes, 
by the replacement of single reflection for double 
reflection at each end of his base, had made a 
practicable instrument. 

THe Makine or A Dynamo. 

Mr. Mavor read a paper on ‘*The Making of 
Dynamos,” and illustrated his remarks by lantern 
slides. 

Mr. Mavor dealt with the question at large, giving 
examples of general principles. His paper was not 
of a nature which would lend itself readily to ab- 
stracting, especially without illustrating the lantern 
slides by which it was accompanied. 


OcEAN CURRENTS. 


The last paper on the list was a contribution by 
Mr. R. G. Allanson- Winn. 

The author said it appeared that our present 
knowledge with respect to the action of bottom 
currents was very incomplete; and that experi- 
ments, conducted with great care over lengthy 
periods, were necessary in order to establish cer- 
tain data. A large number of experiments at many 
places would involve the expenditure of consider- 
able sums annually, but the author was convinced 
that such an outlay would be by no means thrown 
away ; and with the view of making a start with 
actual experiments, he had designed a simple form 
of current indicator, by means of which the direction 
and velocity of bottom currents might be very ap- 
proximately arrived at. Theinstrument wasexhibited 
in the room. It consisted of a very heavily-weighted 
vertical bar on which rotated a free vane capable of 
being clamped the moment the apparatus left the 
bottom on which it is resting during the registration 
of direction and velocity. A compass was attached, 
and this was also clamped at the same moment ; so 
that the observer, on pulling up the instrument, 
had been enabled to take the depth of water and 
the direction of the bottom current. The measure- 
ment of the velocity was arrived at by the attach- 
ment to the vane of a current meter of approved 
pattern. This meter might be also set free on the in- 
strument touching the bottom, and clamped the 
moment it left the bottom. In order to guard 
against disturbances, such as those caused by sea- 
weed, jelly-fish, &c., the whole apparatus could be 
sunk in a cylindrical wire-netting case. Even this 
protection was not sufficient; so it was very 
advisable to take several soundings, and then take 
the mean of these. 

The author felt that a great deal depends upon 
the simplicity of the working parts of an instrument 
for sea observations, very delicate machines being 
liable to be thrown out of gear by unavoidable 
rough usuage and the action of salt water. 

Mr. W. H. Wheeler, in speaking of this paper, 
took exception to the views held by the author as to 
the travel of material along the bottom of the sea. 

The business of Section G was brought to a 
close with the usual vote of thanks to the Presi- 
dent. The meeting of the British Association will 
be, as already stated, held next year at Southport, 
and will commence on September 9. In 1904 the 
meeting will be held in Cambridge. 

(To be continued.) 


THE ST. LOUIS INTERNATIONAL 
EXHIBITION. 

In continuation of our two previous articles on 
this subject,* we illustrate on the following pages 
outside views of several of the Exhibition buildings. 

The Varied Industries Building (Fig. 1) is to be 
among the larger structures. It will be the first 
to attract the eye of the visitor, for it stands near 
the main entrance-gate. In designing this Palace 
of Industries, the architects (Messrs. Van Brunt 
and Howe, of Kansas City) have made free use of 
the Ionic order, and have produced what is known 











* See ENGINEERING, pages 83 and 207 ante. 





in the States as a ‘“‘columnated building.” The 
structure covers an area of about 14 acres. It pre- 
sents a facade of 1200 ft. to the north and 525 ft. 
to the east. The building is to contain a gallery 
48 ft. wide, which will add greatly to the space 
open to exhibitors. A large tower 400 ft. high, 
flanked by two smaller towers 200 ft. high, are 
features of the main fagade. The largest electric 
clock ever manufactured is to be placed in the larger 
tower. The towers are being so constructed as to 
permit of grand displays of electric light and illu- 
mination. Two large open courts, embracing an 
area of 121,000 square feet, are planned in the 
centre ; these will form, as it were, miniature vil- 
lages of exhibits. A grand passage-way or corridor 
runs through the centre of the building from north to 
south. The height of the walls to the cornice is 60 ft. ; 
a dome-shaped roof, rising to a height of 24 ft. 
above the cornice line, gives a total height of 84 ft. 
In its width the building is divided into seven 
bays of different spans, varying from 45 ft. to 
165 ft. The main trusses are 30 ft. apart longitu- 
dinally. Timber is used for the roof trusses in 
all parts, the tension braces excepted, these being 
steel rods. The main floor will be laid with 2-in. 
plank on 4 in. by 4 in. sleepers on the graded 
ground. The following particulars concerning this 
building will be found of interest : 

7,000,000 ft., 

board measure 
. 95,000 sq. ft. 

32,000 


Sawn timber required... 


Glass in windows and doors ... 
Metal skylights, with glass ... 


Tron and steel we 445 tons 
Roofing ... as ES Syne .. 520,000 sq. ft. 
Staff and outside plastering... 830, 7” 
Plaster-of-Paris for staff work 4000 tons 
Plain plastering oe fe ..- 108,000 sq. ft. 
Hair for plaster sie ay 1 ton 
Fibre for staff ... a 40 tons 
Sand for plaster . 4590 cub. ft. 
Nails abs 111 tons 
Painting ... as ra a ... _ 900,000 sq. ft. 
Interior whitewashing Pe ... 2,000, - 
Door hinges _... ee ‘ 418 pairs 
Door locks and bolts ... nae 444 
Pivots for pivoted windows ... 626 pairs 
Rope for 157 flags 5000 ft. 


The large tower above referred tv is calculated to 
weigh about 715 tons. It is being constructed on 
a foundation of 128 oak and cypress piles. The 
sawn timber for studding and sheathing is about 
400,000 ft., board measure; the steel tie-rods, 
splices, pins, bolts, &c., and the castings will weigh 
about 85 tons. It is anticipated that between 8000 
and 9000 hands are at this moment engaged on the 
work. The contractors for the building are the 
Rountree Construction Company, St. Louis, their 
tender for the work amounting to 604,000 dols., or 
over 120,000/. 

The Textiles Building is shown on Fig. 2, page 
438 ; this and the Electricity Building are the only 
two industrial pavilions that will border the main 
lake, and face the large basins and grand cascade. 
The main lake is 1700 ft. long and 300 ft. wide. 
The architects of the Textiles Building are Messrs. 
Eames and Young ; the design is of the Corinthian 
order. It has a frontage on the main thoroughfare 
of 525 ft.; and its longest facade is 758 ft. The 
entrances are on the axes of the building, and are 
decorated by arches ; a pavilion is at each angle. 
The pavilions also form entrances, and they are con- 
nected to the main doorway by colonnades of im- 
posing proportions. Though the design is some- 
what severe in style, there will be room for a fine 
display of sculpture; the inner walls under the 
colonnades are to be further ornamented by paint- 
ings on a background of old gold. An open court 
forms the centre of the design—this is the case for 
most of the large buildings. This central court 1s 
to be invariably laid out as a garden in the old 
Italian style, with fountains and statues. The 
pillars required measure 35 ft. in height and 44 ft. 
in diameter ; these are in one piece, and are made 
of plaster cast in a mould. The chief groups 
of sculpture have been designed by Mr. Robert 
Bringhurst, a St. Louis artist. These groups have 
direct reference to the manufacture of textile 
fabrics, and are treated from a classical standpoint. 
The largest group will be 80 ft. above the ground 
level ; two somewhat smaller groups will be placed 
a few feet lower down, and two others over the 
sides of the great central entrance. Messrs. Dunn- 
avant and Estel are the contractors for the Tex- 
tiles Building, their tender amounting to 319,399 
dollars, or about 64,0001. This building is being 
constructed of staff laid on a framework of timber. 

The Electricity Building (Fig. 3) will form a 
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remarkable feature of the main avenue. Standing 
as it will, surrounded by the main lake and the 
smaller basins, its effect at night, when fully lit up, 
will be unprecedented in the history of exhibitions. 
The building has a frontage of 650 ft. towards the 
north, and 525 ft. towards the east, facing the main 
lake. The style of architecture followed is a 
bold treatment of the Corinthian order.. To 
give height to the fagades the columns have been 
carried well down into the ground ; the facades are, 
further, ornamented by decorative towers over the 
main entrances and at the corners. Loggias will 
be constructed on two sides of the building, for 
shelter against sun or rain. Numerous openings 
in the front facade will afford good space 
for some of the exhibits. A balcony will be 
built round the four sides. The building is being 
constructed of similar material to that of the 
other buildings. It will contain 176 trusses, 
the largest span being 82 ft. in length. Messrs. 
William Goldie and Sons are the contractors ; their 
tender amounted to 399,940 dols. (80,000/.). The 
building is to contain an inner colonnaded court, and 
this will be planted as a garden and decorated with 
statues and fountains. The roof is to form a pro- 
menade, from which the visitors will obtain a per- 
spective view over the Exhibition. 

On looking down the greater boulevard of the 
Exhibition, the Manufactures Building (Fig. 4), 
now in course of construction, forms the extreme 
left-hand corner of the main group. On the other 
side of the street is the Varied Industries Building. 
The Manufactures Building is one of the most ex- 
tensive in the grounds, as it covers an area of 
about 14 acres, and has a frontage to the north 
of 1200 ft., with a depth of 525 ft. ; this gives 
a space of about 400,285 square feet for exhibits. 
Its special feature is a tower 400 ft. high. 
Besides the smaller entrances at the corners, 
there are four main doorways ; these will be orna- 
mented with groups of statuary allegorical of the 
great industries and illustrative of the processes 
and products which make up the exhibits of this 
section, such as the cutlers’, the jewellers’, the 
potters’, the glass-blowers’, the weavers’, and the 
tailors’ crafts. The roof has been designed to give 
good light and perfect ventilation, while avoiding un- 
duly large skylights. Each fagade of the building has 
anopen colonnade ; the interior is divided intocourts. 
A series of mural paintings on the inner walls of 
the gallery, which runs round the building, will 
represent the rise, development, and progress of 
the world’s industrial arts. Old gold will be used 
as the background. The manner followed by Sir 
Alma Tadema will be taken as a type for the 
> Messrs. Carrere and Hastings, of New 
York, are the architects, and although the build- 
ing is of a temporary character, it is estimated to 
cost 850,000 dols., or 170,0001. As a rule, the 
exhibits to be displayed in this building will apply 
to the greater and smaller needs, as well as to the 
luxuries, of life. They will include, among other 
items, the equipments, processes, and products of 
stationery; silversmiths’ and goldsmiths’ work ; clock 
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and watchmaking ; bronze work; cast and wrought 
iron objects of art ; fancy leather work ; toys ; de- 
corations for houses and public offices ; furniture ; 
stained glass ; hardware; wall papers ; upholstery ; 
ceramics; glass and crystal; clothes; ropes ; 
silks ; laces ; and numerous other articles. 

The Machinery Building (Fig. 5), now in course of 
construction, is of old ivory-white staff, built over a 
framework of timber; and though it is only of a 
temporary character, it will cost over 100,000/. 
The component parts of the staff are the following : 
Manila hemp fibre, as used for ropes, soaked in 
plaster of Paris mixed thin with water. The ground 
over which the building is placed has the shape 
of a large parallelogram, with a corner piece cut out 
of the south-east angle; it measures 1000 ft. by 
525 ft. The architects are Messrs. Widmann, 
Walsh, and Boisselier. On the south front the 
building has a triple arcade, with flanking pavilions 
in the centre ; the north front, 1000 ft. in length, 
has an arcade of seven arches as a central feature. 
The east fagade is comparatively low ; it contains in 
the centre two gables and a smaller entrance. 
Except in the south-west, the corner features con- 
sist of a triumphal arched entrance, built on the 
same lines as the principal motive. Two large 
towers built upon massive piers rise in the centre 
of the main aisle, and will form a landmark. 
Ample provision has been made for the free ad- 
mission of daylight to the building. The lower 
portions around the courts will be open, but will 
be sheltered by the galleries. The axial measure- 
ment of unit in the building is 20 ft., and the 
width of the various aisles are multiples of this 
unit, being 40 ft., 60 ft., and 80 ft. wide. The 
main aisles are 65 ft. in height, and the secondary 
30 ft. The power plant of the Exhibition is to be 
put down in the western end of the building, as 
mentioned in our previous article, page 207 ante. 

The offices of the St. Louis International Exhibi- 
tion for the United Kingdom are at Sanctuary 
House, Tothill-street, Westminster. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS 


(From our New York CoRRESPONDENT.) 


Tue thirty-fourth annual convention of this 
society met at Washington; it was the largest 
meeting ever held bya scientific body in the United 
States. Some 325 members and 380 guests were in 
attendance. In view of the fact that the American 
Society of Civil Engineers was founded in 1852, it 
was a Jubilee meeting. To your correspondent, 
whose number in this society is in the second 
hundred, and who joined it in 1867, its growth has 
been most steady and gratifying ; and yet, as one 
looks back, there are so many gaps in the familiar 
faces one was accustomed to see at these meetings, 
that reminiscences are not only painful, but to the 
average member somewhat of a bore: hence it is 
wiser to leave the past and deal with the present. 


There is no city in this country—nor, to the true 
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American, anywhere else—which can compare in 
real beauty with Washington. The writer invariably 
sends all foreigners he can influence thither, as the 
place of all others likely to impress the visitor. It 
has been thoroughly described and illustrated in 
ENGINEERING, and it only remains to deal with this 
meeting in particular. The city put on its brightest 
smile and gave the visitors its warmest welcome 
(95 deg. in the shade). The address of welcome was 
made by the Hon. H. B. Macfarland, President of 
the Board of Commissioners ; it was both hearty and 
interesting. Following him came that friend of all 
visitors to Washington, Rear-Admiral George W. 
Melville, head of the Bureau of Steam Engineering, 
U.S. Navy. The Admiral was, as is usual with him, 
in a happy vein, and his remarks received the ap- 
plause they deserved. The Secretary then gave an 
interesting review of the fifty years of the organisa- 
tion, and incidentally brought out the fact that the 
first secretary was at that moment in practice at the 
City of Mexico ; this resulted in despatching him a 
telegram from the convention. The annual address 
of President Robert Moore, of St. Louis, was the 
next feature of the meeting. The address was called 
‘‘The Engineer of the Twentieth Century.” He 
stated that the engineer until recently was not a 
man of profound learning, for the profession is a 
young one, and the laws governing materials and the 
forceg of nature are of recent development. The 
oldest profession was that of the priesthood, and 
there alt the learning of ancient times was concen- 
trated. The following extracts show the tenor of 
Mr. Moore’s remarks : 

The priests were the natural leaders, and as such the 
first architects. Their early activity in the field of 
ngmeeing may be seen in the fact that amongst the 
Romans, the most practical of nations, the high priests 
were styled pontiffs or bridge-makers, and the high priest 
was ‘‘pontifex maximus,” or the chief bridge-builder. 
The oldest engineering society was, no doubt, that of the 
Fratres Pontifici, or the bridge-building brotherhood of 
Benedictine monks, who, during the Middle A, chose 
as their special work the building and repair of bridges. 
How well-much of this early work was done, many an old 
—— and many an ancient bridge bear abundant 
witness. 


But the structures which the first engineers were called _ 


to build, while they demanded skill and courage 
judgment, called for little of the learning found in 
Some practical skill in arithmetic an metry, and 
ibly trigonometry, was the limit of the scientific 
nowledge required. Engineerin was an art and nota 
science, and the engineer was little more than a highly- 
skilled workman. .As in all the arts, the standard method 
of instruction was that of apprenticeship, in which by 
word and by example the master slowly transmitted to 
his pupil the art and mystery of his craft. James 
Brindley, builder of the first important English canal, 
was : cotter’s son, _ — — — = a — 
wright’s apprentice. George Stephenson, builder of the 
first successful locomotive and railway, was eighteen 
— of age before he learned to read. Thomas Telford, 
ilder of roads and bridges, and first President of the 
Institution of Civil Engineers, was the orphaned son of 
a shepherd, and served a seven years’ apprenticeship as 
a stonemason. Smeaton and Watt were mathematical 
instrument makers, and both men of considerable 
training, but as engineers they were almost wholly 
self-taught. 5 : 
In like manner, in our own country, the engineers who 








438 


ENGINEERING. 





[Ocr. 3, 1902. 








THE ST. LOUIS INTERNATIONAL EXHIBITION, 





Wee 
0g 
he 


ieee 


Me 
waren’ 
acorn 





in the first half of the nineteenth century built our first 
canals _and railroads—such men as James Geddes, Ben- 
o— Wright, Canvass White, Loammi Baldwin, Nathan 

berts, and Jonathan Knight—were all men with no 
learning beyond that of the elementary schools, and 
their professional training was gained in the school of 
experience. Though men of judgment, skill, and 
courage, men of force and of brains, they were not men 
of science. : 

As introductory to the present engineering school, and 
as the foundation upon which its work must be laid, 
there is, of course, needed a neat grounding in the 
general principles of the sciences of matter and motion, 


to wit; elementary mechanics, physics, and, above all, 
mathematics, or the science of num 


and measurement. 





(For Description, see Page 436.) 
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cee te addition to this training in the elements of the 
mathematical and physical sciences, there is also needed, 
for the proper equipment of the engineer, a broad, 
elementary training in the other departments of human 
knowledge, which are by contrast metaphysical and as 
yet unmathematical. 

Mr. Moore wenton to depict the twentieth-century 
engineer as follows : 

He who aims at the highest success as an engineer 
must be a more learned man than his predecessor of the 
last century. He must be master of the strictly en- 
gineering sciences, and as a basis and introduction to 
these he must have the wider training of the preparatory 
school and the 
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All this, however, is but the inning. For, in ad- 
dition to the training which is an gained in schools 
and from books, he must have the training which is to be 
gained only in the post-graduate school of actual life and 
work, in which alone the final degree of engineer in fact 
can ever be attained. ; 

For it must never be forgotten that for real success in 
any calling, be it that of the professional man or the man 
in political or commercial life, there is needed something 
which neither books nor schools alone can teach ; ago 
thing which is partly the result of inherited qualities - 
pon the result of our daily contact with men an 
hing which is the resultant of the reaction 

our environment, and which we 
“character.” Before there can 


things ; somet 
of our inheritance u 
sum up in the wo! 
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real power in any walk in life there must, in addition to| his control over the force of nature, he must see things | deceive others, for in no calling are such attempts so 
technical training, be energy, veracity, self-respect, | and their relative values, not as he wishes them, nor as he | quickly detected or so certainly futile, A false theory in 
the ate and address: that is to say, before we can have | already thinks them to be, but exactly as they are in fact. | medicine, in law, or in ar may live, as many have 
the able engineer, or the worth examplar of any pro-| With the facts before him, he must have the skill to/ lived, undetected for a thousand years; but a false theory 
fession, we must, first of all, and more than all, have a| rightly interpret them, and to this he must add_ the | in engineering is disproved by the first attempt to put it 
Strong and worthy man. courage to make his actions conform to his convictions. | in practice. If its embodiment be an engine, it refuses to 
And for the evelopment of these manly qualities, | He must be a man of invention and resource, one who | go; if it be a structure, it falls to pieces. The pretender, 
What better school can there be than is found in the daily | can act promptly as well as see clearly. the quack, the charlatan, have no abiding place amongst 
ife of the working engineer? For, first of all, in so far| At his own peril, he must not deceive himself; other- | engineers. They are so quickly unmasked that they 
a8 he is an engineer, must he be an open-minded and | wise his works will fail, and he fail with them. And | speedily disappear. No one, in fact, is so sure to 
essentially truth-loving man, As the prime condition of | with equal emphasis is he warned against all attempts to known at his true value as is the engineer, and no one 
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can so well afford to discard all artificial aids to recog- 
nition. What he does is in the sight of all men, and 
speaks for him. 

CaBIn JOHN BRIDGE. 


That afternoon the Society took trolley-cars for 
an excursion through the city, and to visit Cabin 
John Bridge. The ride was most thoroughly de- 
lightful, and it was in this trip we came across a 
novel feature which is being incorporated in some 
American cities where there are many trolley-lines. 
We meta very large car, filled to its full seating 
capacity, and marked: ‘‘Special car for seeing 
Washington.” By paying 50 cents. the tourist 
gets a ride of 25 miles, having a view of all the 
principal buildings, handsome private residences, 
parks, and other objects of interest. No stops are 
made, but before reaching each point an attendant, 
standing by the motorman, announces through a 
megaphone the particular object to which attention 
is directed. Itis said, that while passing La Fayette 
Park, opposite the White House, the announcement 
was made: ‘Ladies and gentlemen, this is 
La Fayette Park, so named from the statue of that 
noble Frenchman which adorns this park, and is 
located in the lower corner. The statue of General 
Andrew Jackson, known as ‘Old Hickory,’ is seen 
in the centre, mounted on his favourite war-horse ; 
and in the upper corner is the statue of Count 
Rochambeau, soon to be dedicated.” Just then 
President Roosevelt appeared in the grounds of 
the White House. ‘‘ And that gentleman,” con- 
tinued the megaphonist, ‘‘is the Hon. Theo. 
Roosevelt, President of this Nation. But, ladies 
and gentlemen, he is not any statue, and don’t you 
forget it.” The last remark was received with 
uproariousapplause. This is a most delightful way 
for a man in a hurry to see the city. 

The party sped on to Cabin John Bridge through 
a beautiful section of country, the road running 
across deep ravines and winding around hills and 
amid forests. The Cabin John Bridge has already 
been described, with illustrations, in ENGINEERING, 
and is still believed to be the largest single-span 
stone arch in the world. We noted in passing a 
singular bit of engineering, credited to General 
Meigs, the engineer of the bridge. Being a utili- 
tarian in engineering science, and having occasion 
to take some water-mains across a small ravine, he 
utilised the pipes to carry the superstructure of a 
bridge, and they are there to the present time. <A 
smart thunderstorm brought the inspection of Cabin 
John Bridge to a sudden conclusion, and all has- 
tened to the cars and were soon speeding toward 
Washington. The sun broke out as we came to 
the summit of a high hill overlooking the city, and 
a finer view has rarely been witnessed. 


AMERICAN INSTITUTIONS. 

That evening a series of talks, illustrated by 
lantern slides, was given in the ball-room, although 
it was somewhat marred by a meeting in an adjacent 
room of an organisation of ladies known as the 
Colonial Dames, and who spoke of the ladies of our 
party as ‘‘those engineering women,” and seemed 
to think the Colonial Dames should have had a 
separate elevator. We wished they had had one, 
for the great requisite for membership in this body 
seemed to be pounds avoirdupois. It, however, gave 
them a good chance to display a number of badges, 
each wearer seeming to vie with the others in 
trying to wear one more. The writer is not 
thoroughly posted on these insignia, but thought 
the Rainy Day Club was in evidence, and some 
other organisations of equal merit. Noticing some 
were around the hotel with blue and white ribbons, 
the writer asked the clerk what this organisation 
was, and a look of utter weariness spread over the 
clerk’s face as he answered: ‘‘I really don’t know; 
I cannot keep the run of all these matters. They 
must be the ‘Sons’ of something or other.” This 
fad has been carried to such an excess in the 
United States that one aimost feels a hesitancy in 
wearing the badge of such an honourable and dig- 
nified body of scientists as the American Society of 
Civil Engineers, who are men doing something 
themselves, and not inheriting some fictitious 
privileges from an obscure ancestor. The ‘‘en- 
gineering women” certainly bore themselves with 
much more dignity of carriage than the ‘‘ Dames,” 
and no doubt have quite as distinguished an an- 
cestry ; while, as to looks—well! our ladies were 
miles ahead, and took up about a quarter as much 
room in the elevators. To return to the talks of 
the evenin 


Colonel Black, who distinguished himself in the 





Spanish War, and probably did more than any 
other to render Havana sanitary, described the 
government of the district of Columbia, which is 
controlled by commissioners. Incidentally he made 
the statement that the engineering department first 
introduced the plan of modifying asphalt pave- 
ments to suit climatic conditions ; as well as the 
use with asphalt of vitrified brick gutters with 
straight joints ; the use of vitrified half-pipe for the 
invert of egg-shaped sewers ; the development of 
inexpensive concrete sidewalks for general city 
use ; the use of expansion joints in brick pavements ; 
the municipal care of street trees, the control of 
parking between the unpaved improved portions 
of streets and the sidewalks ; and the development 
of a method of making water-tight concrete 
reservoirs. 

Following Colonel Black came a description of 
the Washington Aqueduct, which is in charge of 
the Corps of Engineers. 

Mr. McComb’s excellent remarks described the 
sewerage system on which he has been engaged for 
many years. The smaller sewers are vitrified pipe 
laid on concrete beds, with a concrete collar at 
each joint. Sewers over 2 ft. in diameter are 
made of concrete and brick masonry, with a 
vitrified brick invert. In determining the size, it 
is assumed that a flow equivalent to a rainfall of 
3 in. per hour will occur from an area of 10 acres 
or less, and that this rate will decrease with 
increase of area. 


THe WasHiIncton MonvuMENT. 
Mr. Green gave an account of the erection of the 
Washington Monument, which was built under his 
superintendence : 


It is purely a masonry structure, from the bed of the 
foundation to the peak of the pyramidion. The interior 
iron columns, stairway, landings, and the observation 
deck at the top of the shaft proper, form no essential 
part of the monument itself. igned as an Egyptian 
obelisk, the object was a monolithic effect; and this is 
came eres f obtained at a moderate distance, where the 

ne joints and slightly-varying shades of the individual 
stones are not apparent. At 150 ft. above the base, how- 
ever, there is a distinct change of shade, especially in 
= between the old and new portions of the 
work, 

The dimensions of the monument are: Total height, 
555 ft. 54 in. ; shaft proper, 500 ft. 5} in. ; base, 55 ft. 141n. ; 
top, 34 ft. 54 in. ; pyramidion, 55 ft. high; interior well, 
25 ft. square up to 150 ft., splaying out to 31 ft. 5} in. at 
160 ft., and thus continuing to top of shaft ; batter of ex- 
terior, } in. to 1 ft. ; thickness of walls—at base 15 ft., at 
top 1 ft. 6 in.; foundation, 126 ft. 6 in. square and 
36 ft. 10 in. deep. 

As the original foundation was built 15 ft. 8 in. above 
the then natural surface, and subsequently buried by 
artificially raising the mound about the monument, the 
total height of structure actually built is 571 ft. 14 in., 
but the present visible obelisk alone is still the highest 
masonry structure built by man by some 20 ft. 

It was built in two parts: the first by the Washington 
National Monument Society, a private organisation, 
which raised some 300,000 dols. by popular subscription. 
Excavation for the foundation, 80 ft. square and only 
7 ft. 8in. deep in an ordinary sandy clay alluvium, was 

un in 1848, and the corner-stone laid on the on 
July 4 of that year. A solid rubble masonry footing, 
80 ft. square, stepped up to a height of 23 ft. 4 in., and a 
width of 58 ft. 6 in. square at the top, was built of blue 
eiss rock from the Potomac shores near the city, in 
errick sizes and smaller, in lime mortar. Barring the 
mortar, which naturally never hardened beyond the reach 
of atmospheric influence, the rubble work was good. On 
the top of this footing the monument-shaft was started 
with a white marble facing in 2-ft. courses, with beds of 
15 in. to 18 in. and a few headers, backed up with rubble 
os aw J like that in the footing. In 1 this had 
reached a height of 154 ft., and 156 ft. in 1856; when, 
owing to lack of funds and other unfavourable conditions, 
the work came to an end, and so remained, practically 
abandoned, until the Government assumed it by an Act 
of Congress on August 2, 1876, the Centennial year. 

The work had m prosecuted on a plan of obelisk 
which would be 600 ft. high, involving a total weight of 
some 68,000 tons, that would impose a load of 10.6 tons 
per square foot on the ordinary kind of soil described. 
At this time the weight had reached about 35,000 tons, 
and the load was green 54 tons per foot. Whatever 
original bench-mark may have existed was lost, and the 
amount of settlement that must have occu was un- 
known. Doubts of stability naturally arose as time went 
on, and the law therefore conditioned the continuation of 
the shaft, upon proper assurance of the sufficiency of the 
foundation. A board of engineers then made a thorough 
investigation, and reported that the soil was already | 
to the limit of prudence, if not of safety. Then, on June 
25, 1878, the work was placed in charge of Lieutenant- 
Colonel (later Brigadier-General) Thomas Lincoln Casey, 
of the Corps of Engineers, who was required to report a 

lan for properly strengthening the foundation. This was 

one within a month, and the work accomplished during 
1879-1880, as follows : 

A much firmer stratum of gravel, sand, and_ small 

boulders existed at 13 ft. 6 in. below the old foundation, 





which was underpinned with Portland cement concrete 
blocks 4 ft. wide, 13 ft. 6 in. deep, 41 ft. 3 in. long, 18 ft. 
of which extended underneath. ‘hese were put in singly 
or in pairs, one on each opposite side, as the tendency of 
the monument to lean towards the respective cuts ap- 
pecans, and this was constant until a number of the 

locks had been inserted. Frequent level observations 
were kept up on brass benches at the four corners of the 
shaft, which showed an extreme sensitiveness to the least 
disturbance of the earth underneath the old foundation. 
Finally, the underpinning was completed, leaving, as will 
be noted, a block of untouched earth 44 ft. square in the 
centre. Jack-screws were used freely to retain the side 
pressures of the earth in the trenches, and the concrete 
was forced up under the old footing masonry with a 
ra age horizontal battering-ram timber. Then the old 
rubble work was quarried out around the sides in sections 
of about 10 ft. wide, and concrete buttresses were inserted 
2 ft. to 3 ft. under the edge of the shaft, and extending 
well out into the projecting underpinning. When all were 
in they formed a continuous buttress all round. In this 
wn | 70 per cent. of the original earth-bed was cut away, 
and rep by the concrete underpinning, 51 per cent. 
of the rubble footing was torn out, and 48 per cent. of the 
bed area of the shaft itself undermined and filled with 
concrete. 

During this operation the total settlement of the struc- 
ture was 2} in., the greatest difference between any two 
corners being 4 in., which nearly corrected an original 
inclination of about 14 in. in the old shaft at 156 ft. 


height. 5 

This accomplished, the continuation of the shaft was 
resumed on August 7, 1880, and the capstone set on 
December 6, 1884. The facing is white marble, in 2-ft. 
courses of 2-ft. bed, in alternate headers and stretchers, 
backed up with cut granite, all laid in Portland cement 
mortar. ‘ 

The top of the shaft being but 18 in. thick and 
34 ft. 54 in. square, a unique design for a marble 
pyramidion was necessary, and was executed as follows : 

Thirty feet below the top of shaft three steep arch ribs 
12 in. thick start out on each of the four inside walls and 
extend up, so that at the top the middle one projects 7 ft. 
and the others 5 ft. inward. Above this level the ribs 
continue with 12-ft. slabs on edge about 4 ft. 6 in. high, 
the middle ones meeting at a common keystone, and the 
others in pairs on the hip corners of the pyramidion. 
The latter consist of 7-in. slabs, 4 ft. 6 in. high and 7 ft. 
or less in length, jointed like slightly-overlapping tiles, 
independently carried by peculiar hook joints on the 
respective slab voussoirs of the arches, on which they 
rest crosswise. Above the keystone these covering slabs 
box around and rest on each other, terminating in a single 
pyramidical capstone about 5 ft. in height. 

The total weight.of the monument. including the foun- 
dation and interior ironwork, is 90,854 tons, loading the 
foundation not over 10 tons per foot in the centre, nor 
less than 34 tons at the outer edges of the foundation. 
The construction of the shaft produced a further settle- 
ment of the foundation, making a total of about 44 in., 
but no material change has occurred since. Wind has no 
appreciable influence on the monument. 

This engineer had also charge of the construction 
of the Library of Congress, which is one of the 
finest buildings in the world, whether it is viewed 
from the point of architectural beauty or from that 
of adaptability to the end for which it was con- 
structed. As this has also been described at length 
in ENGINEERING, we pass to the next topic. 


Exectric RamLways AND Parks OF WASHINGTON. 


After describing the track and _power-houses, 
Mr. Carll stated that about one-half the system 1s 
operated by underground conduits, and that 14 
miles of such system was built in seven months. 

Mr. Charles Moore then outlined the plan of 
the Park Commission for beautifying Washington, 
and it may be remarked there is a fine model of 
this in the Library, which will well repay a visit. 
This centres on a magnificent boulevard from the 
Capitol to the bab yeres vow Monument, bordered 
by fine gardens and shady trees. ‘It is'to be hoped 
nothing will prevent the carrying out of this plan, 
which appeals at once to all Americans and to 
lovers of loocie. 

Wednesday morning commenced with a perfunc- 
tory visit to our much-abused Chief Magistrate, with 
the inevitable handshaking. We hope soon to see 
all this abolished, and a simple presentation of 
societies as a whole substituted. After this func- 
tion came the business session, with its usual crop 
of amendments, suggestions, committees to con- 
sider this, that, and the other thing, and to guard 
against a lot of imaginary troubles, existing, as 4 
rule, in the mind of the proposer. After a long 
discussion the amendments met the usual fate and 
were voted down, but the debaters had been 
enjoying themselves in any event. _ 

The next place of meeting was discussed, and 
Asheville, N.C., recommended. An excursion to 
the Navy Yard, to inspect the towing-tank and see 
a jacket shrunk on a 12-in. gun, filled in the after- 
noon. Both these have already been illustrated in 
ENGINEERING when another society met in Wash- 
ington, and it only remains to say they were both 
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on this occasion up to the standard. That evening 
the following topics were discussed : 


Topic No. 1.—In contract work, either public or private, 
is it preferable to make separate contracts for the different 
branches of trade involved, or to combine all under one 

neral contract? _ : ‘ 

Topic No. 2.—Is it possible and desirable to keep ac- 
counts of work in progress in such a manner as to ascer- 
tain unit costs on each class of work? 

Topic No. 3.—Is steel susceptible of being made as per- 
manent a building material as masonry? _ 

Topic No. 4.—In view of the numerous disasters caused 
by the contracting of channels, or the damming of small 
streams, should non-navigable streams be under the con- 
trol of the National Government ? . 

Topic No. §.—Should the National Government under- 
take the construction and operation of irrigation works ? 

Topic No. 6.—Should Engineering Practice be regulated 
by a code of ethics? If so, how can such a code be 
established ? 

And they were still in discussion when your corre- 
spondent retired, and no doubt they were settled 
before adjournment—just how is not material. 


GEORGE WASHINGTON. 


The next morning the Society met at the Wash- 
ington Barracks, where Colonel Black gave them a 
fine example of pontoon bridge-building by the 
Engineer Regiment. At these barracks the officers 
of the Engineer Corps have a post-graduate course 
after leaving West Point. The party now took a 
steamer down the Potomac to Mount Vernon, 
stopping by the way at Fort Washington, where 
two 10-in. guns were fired from disappearing car- 
riages, and gracefully sunk out of sight with the 
recoil. The first shot was at 8000 yards range, and 
the second at a less distance. The next stop was 
at Marshall Hall, and the great event of the day 
was planked shad fresh from the Potomac. We 
now crossed the river to Mount Vernon, and were 
soon enjoying its beautiful shade and more beautiful 
view up and down the river. No wonder Wash- 
ington loved this place ; no one who appreciated 
the beauty of Nature in the slightest degree could 
fail todo so. A more restful spot would be hard 
to find ; and, while the visitors sat in the porch and 
house of Mount Vernon, no occasion could have 
been more fitting for the paper by Mr. Herbert M. 
Wilson, a distinguished member of the United 
States Geological Survey, entitled : ‘‘ George Wash- 
ington, Surveyor and Civil Engineer.” 


It is well known, in a general way, that George Wash- 
ington commenced his career as a surveyor; but there 
are no connected records of his work in that line, and the 
meagre information one can find in the accounts of his 
life does not give an adequate conception of his. pro- 
ficiency and activity as a surveyor or of his unusual 
ability and the vast amount of important work which he 
conceived as a civil engineer. 

Washington is reported to have evinced marked apti- 
tude for mathematics at the early age of eleven. He took 
a course in surveying and navigation at Mr. Williams’s 
school, in Westmoreland County, Virginia, and became 
so interested in these branches that later he served a 
special pg cane ae in practical work under Mr. James 
Genn, a licensed surveyor. In the Clerk’s Office of 
Culpeper Court-House is recorded the ae: 

“The 20th of July, 1749 (O. S.), George Washington, 
Gent., produced a commission from the president and 
master of William and Mary’s College,- appointing him 
to be surveyor of this county, which was , and there- 
upon he took the usual oaths.” His proficiency in this 
line led to his employment by Lord Fairfax, in 1748, 
when but a boy of sixteen, to survey certain portions: of 
his lordship’s estate in the Blue Ridge ~ Mountains. 
During the next four years he devoted his time to makin; 
the surveys incident to land sales, having the genera. 
direction also of his lordship’s land office. The first 
a of a survey made by George Washington is as 

OLLOWS : 

“March y. 15th, 1747-8. Survey’d for George Fair- 
fax, Esqr., a tract of land lying on Cates Marsh and 
Long Marsh Beginning at three Oaks Fx on a Ridge 
the Ne Side a Spring Branch being corner to y® 623 Acre 
Tract and Extending thence N® 30° Et 436 poles to a 
Large Hickory and Red Oak Fx near John Cozines house 
thence Ne 60° Wt 90 poles to a Large White Oak Fx 
thence Ne 7° Kt 365 poles to Long Marsh,” &c. 

It is a matter of record that, while Major L’Enfant is 
to be credited with working out the details embodied in 
the plans of Washin on City, it was President Wash- 
ryton who, as consulting engineer, directed the work of 

nfant. Washington and L’Enfant made several tri 
over the site of the city, and the former personally 
selected the location of the Capitol, of the White House, 
= of other prominent buildings. Moreover, to him 

Eatant submitted at least two plans of the city, in 
: ich Washington made corrections. It is clear, there 

he that to the latter is due the honour of being the 
¢ or consulting engineer of the new Capitol. 

Peas mwas a military engineer of no mean 
Ch, ity. In 1752 the engineer of the Ohio Com , Mr. 

oe Gist, recommended the erection ae. ort at 
&i de “y .. Rocks, a few miles below Pittsburg, on the east 
his ig we Ohio. Concerning this, Washington says in 


~ | and the fact that his plans have since 


“‘T think it greatly inferior, either for defence or ad- 
vantage, especially the latter; for a fort at the Forks would 
be equally well situated on the Ohio, and have the entire 
command of the Monongahela.” 

In 1754 Washington was commissioned colonel of a 
Virginia regiment, with orders to cross the Allegheny 
Mountains and protect the men of the Ohio Company 
who were trading in that section, and to build forts. On 
the outward march, and as the company was nearing the 
French forces, a temporary fort, known as Fort Necessity, 
was thrown up on a tributary of the Youghiogheny River. 
On his return Washington sent drafts of plans of two 
forts to the Governor of Virginia. 

It was upon his return, in 1754, from his trip across the 
mountains that Washington began to ponder the great 
engineering — to which he devoted the greater 
part of the latter years of his life. He had conceived 
those gigantic works for internal communication between 
the coast and the western country, which have since 
elaborated into some of the most extensive schemes of 
beer ipa by water, highway, and railway that the 
world has ever seen, and from this time forth he investi- 
sac them in the true spirit of the civil engineer. 

mmediately upon his return from the trip above referred 
to, he reported to the Governor of Virginia in favour of 
a scheme of communication between the Atlantic States 
and the t West. The next year, while aide-de-camp to 
General Braddock, in his disastrous campaign against the 
French and Indians, he retraversed much of the same 
route, and upon his return prepared a map, still in exist- 
ence, which shows the relations between the head waters 
of the Potomac, the a the Youneanery, 
and neighbouring streams, and the portages which should 
be opened up to admit of water and portage transporta- 
tion between the Atlantic coast and the head waters of 
the Mississippi. 

Washington was undoubtedly the originator and pro- 
moter of the Potomac Company, from which sprang 
later the Chesapeake and Ohio Canal. 

It was through his efforts that the Virginia Legislature 
youd a Bill empowering such individuals as were so 

isposed to embark in the enterprise to open the Potomac, 
so as to render it navigable ‘eo tide water to Wills 
Creek (Fort Cumberland). 

Washington was not only the first to map and recom- 
mend the general route of the great highways called the 
National Pike and the Chesapeake and Ohio Canal, which 


conveyance of the extensive and valuable trade of a rising 
empire,” but he was also the first to commend and predict 
the commercial success of that route through the Mohawk 
Valley, which was afterwards taken by the Erie Canal and 
the New York Central Railroad. 

The National Pike, the route of which was practicall 
located by him, and the construction of which he planned, 
from the Great Falls of the Potomac to Pittsburg, was, 
and still is, as many of you may not know, one of the 
best aligned, best graded, and best macadamised roads in 
America. 

‘*T have, lately,” said Washington, in a letter to the 
Marquis of Chastellux, ‘‘made a tour through the 
Lakes George and Champlain, as far as Crown Point; 
then returning to big age C I proceeded upon the 
Mohawk River to Fort Schuyler, crossed over to 
Wood Creek, which empties into the Oneida Lake, 
and affords the water communication with Ontario; I 
then traversed the country to the head of the eastern 
banks of the Susquehanna, and viewed the Lake Otsego 
and the portage between that lake and the Mohawk 
River at Canajoharie. Prompted by these actual ob- 
servations, I could not help taking a more contem- 
plative and extensive view of the vast inland navi- 
gation of these United States, and could not but be 
struck with the immense diffusion and importance of it, 
and with the goodness of that Providence who has dealt 
His favours to us with so profuse a hand. Would to God 
we may have wisdom to improve them! I shall not rest 
contented until I have explored the western country, and 
traversed those lines, or a great part of them, wlfich have 
given bounds toa new empire.” 

One hundred and fifteen years ago Washington asked : 
‘* Would it not be worthy of the wisdom and attention of 
Congress to have the western waters well explored, the 
navigation of them fully ascertained and accurately laid 
down, and a complete and perfect map made of the 
country ?” 

Here at ——— you may find a memorandum by 
Washington of the measurement of the altitude of the 
porch peveneens above mean low tide of the Potomac 
river, showing the same to be 124 ft. 104 in. Washington’s 
compass is here, as is also the tripod which he used to 
support his instrument. About you are evidences of his 
skill as a landscape gardener. 

It is thus evident that George Washington 
unusual ability for his day asa surveyor. His maps and 
the records of his surveys are among the best of that 
time. So remarkably acute and comprehensive was his 
vision, that it is not strange that in this pursuit he could 
not rest content with mere land-surveying, but must pass 
on to exploratory surveying and to consideration of the 
relations existing between the drainage basins of an extent 
of territory greater than had probably ever before been 
com by the mind of surveyor or engineer. The 
briliancy of his conceptions, the vigour with which he 

lis plans before state and national legislatures, 
i carried out in 
whole or in part, entitle him to rank as the first and one 
of the ablest of the civil engineers of America. 


The delivery of this was very effective, and Mr. 
Wilson’s painstaking address received the honour 
which was its due. He showed throughout a 





thorough acquaintance with, and a love for, his 


later in truth became, to quote him, ‘‘the channels of | Pass 


subject, and was heartily congratulated on its con- 
clusion. A beautiful reception at the Corcoran 
Art Gallery finished the evening. This building has 
also been shown in ENerneerine. In fact, it may 
be said there was nothing in the excursion or 
visiting line which had not already been done by 
other societies. Nothing novel, but all interesting, 
and the American Society of Civil Engineers 
followed in Washington the beaten track of conven- 
tions here. 








COAL-SORTING, WASHING, AND 
BRIQUETTE-MAKING. MACHINERY. 

WE illustrate on page 435, the model of a coal 
separating, washing, and. briquette-making machine, 
which Messrs. Schiichtermann and Kremer, of Dort- 
mund, exhibited at Diisseldorf, and mention of which 
was made in our issue of August 22.* This model is 
age een on a scale of one-twentieth, and the original 
is designed to deal with 600 tons of rough coal in ten 
hours. It is assumed that, apart from the best lump 
coal and nuts, which the machine separates, the whole 
of the slack is converted into briquettes, of which 
the machine can turn out 120 tons in a day of ten 
hours. The model presents the broad features of such 
coal-preparing plants as the firm has installed at the 
KGnigsborn colliery, where 1500 tons of rough coal 
are washed in a day, and elsewhere. But the combi- 
nation with a briquette press is novel. 

We have to imagine that the coal arrives from the pit 
mouth on the right-hand side of the illustrations. The 
general plan is that the separation takes place on the 
right, the washing in the centre, and the briquette- 
making on the left-hand side of the building, and that 
the finished products leave by trucks, moving on the 
two lines of rails in front. The model is worked by an 
electric motor, and the actual plant would be provided 
with three motors, one for meet 2 of the divisions. The 
operation would be about as follows : 

The coal arrives on the bridge in trucks moving in 
the direction of the arrows (Figs. 1 and 2). The trucks 
into the rotary tilting frame a of Messrs. Schiich- 
termann and Kremer, in which they are discharged by 
the operation of a lever. This lever withdraws a wedge, 
causing the frame to bear against pulleys on a ‘shaft 
continuously in motion, which then take the whole 
frame with its truck round until a bolt, so far held 
down by a counterweight, stops the frame again. The 
discharged coal falls upon the rocking screen 6, which 
is of the Laue type, and is provided with small holes 
in its upper front portion, and with large holes in the 
lower half. The small coal is at once removed in 
pieces less than 80 millimetres (3} in.) in size. The 


The finer particles are raised by the bucket elevator d, 
and slide down the shoot e on to the screens f. These 
screens send the grains of suitable fineness for briquette- 
making into the bing. The shoot c can be raised and 
lowered to reduce the breakage of the sorted coal. 

The larger grains are sorted in two sizes on the 
screens f, and pass through the trough conduit h, in 
which the finer grains collect near the bottom, while 
the coarser particles settle on the top. From this 
trough they are flushed into the washing machines i, 
in which coal and slate are separated by gravity. The 
latter are removed by the screw proabby” Gn k (Fig. 3) 
and taken to the elevator / ; the latter discharges the 
slate through the shoot m (Fig 6) into the dirt bin. 
The washed coal is carried by the water current 
through the conduit n to the screens 0, which effect a 
sorting into three sizes; water and coal are here sepa- 
rated frony one another, but the coal may further be 
sprayed upon, after having descended down one of the 
dase spiral conveyors p in the shoots g, which dis- 
charge the clean coal into the railway trucks under- 
neath (Fig. 4). 

The water which has served for flushing the coal 
flows down into the wooden receptacle r, and further 
into a series of troughs s (Figs. 1 and 4), which are 
provided with sluices for drawing off the water from 
the mud; the mud itself is cleared out at intervals. 
The water passes into the settling — t (Fig. 6), 
and, after having been cleared, through « into the 
tank v. The centrifugal pump w finally raises the 
water from v again, and returns it to the’ washing 
machines 4. 

Going back to Figs. 1 and 2, we recognise how the 
fine coal for briquette-making falls upon the distribut- 
ing table 1, which revolves slowly about its axis, and 
from which the grains are fed in adjustable quanti- 
ties into the bucket elevator 2. The required mass of 
itch is crushed in the breaker 3, and after having 

n raised by the buckets 4, delivered through the 
shoot 5 into the disintegrator 6, in which it is reduced 
to the proper size. The pitch then falls through the 
funnel 7 on to the table 8, from which it is delivered, 
again in adjustable quantity, into the same bucket 
pert 2, which serves for the ti rt of the coal. 
Both materials arrive together at the mouth of the 
shoot 9, and pass into the drying oven 10 (Fig. 5). On 


* See ENGINEERING, page 239 ante. 








lumps pass down the shoot ¢ into the railway trucks.’ 
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RECENT PROGRESS IN LARGE GAS 


(For Description, see Page 458.) 


ENGINES. 

















the revolving table 11 the materials are then mixed 
with the aid of distributor arms, which push the stuff 
from the centre to the periphery, the mixture being 
heated during this operation. An adjustable device, 
resembling those before-mentioned, feeds the desired 
quantity of mixture into the screw conveyor 12, which 
diechergen it into the briquette press 13. This press 
is double-acting, and of the approved Couftinhal 
system. The finished briquettes are delivered on a 
belt conveyor 14, which takes them to the trucks. 

The finished products are, therefore, lump coal, nuts, 
and briquettes, and the whole operations are accom- 
plished in uninterrupted sequence without any un- 
necessary transport which would involve waste of 
power and of materials. The chief features are the 
first riddling and the easy separation of the lumps ; 
the transport, to the washing machines by water 
currents, the sorting of the nuts obtained, and 
their descent on spiral paths which avoid further 
disintegration of the coal. Further, the recovery of 
the water, and especially the combination of the wash- 
ing and briquette-making machines with the appliances 
for mixing the coal and pitch. It is evident that a 
well-designed plant of this kind would amply repay 
the cost of the special buildings and bars. + aig to 
replace makeshift devices, by the saving in materials 
and the increased and always reliable output with 
diminished labour. Very little power is wanted. 
So far as possible, the materials are always made to 
descend by their own weight, and are not raised. 
The number of elevators could be further reduced 
if the parts were arranged above one another—instead 
of side by side of one another—which is practically out 
of the question. Apart fromthe briquette manufacture, 
the foreman can control the whole operations from his 
place over the washing machines. 








COMPOUND CORLISS ENGINE AND AIR 
COMPRESSOR. 

WE commence this week on our two-page plate and 
on page 445 to publish illustrations of a fine compound 
Corliss engine and air compressor built by the Phila- 
delphia Engineering Works, Limited, of Mifflin-street, 
Philadelphia, U.S.A. As we intend publishing a 
number of other illustrations relative to this engine 
in a future issue, we will not begin here any detailed 
description of the plant, but reserve it till the whole 
of the engravings are in the hands of our readers. We 
may, however, just mention in passing that the steam 
cylinders are respectively 22 in. and 40 in. in diameter, 
the stroke being 4 ft., whilst the air cylinders measure 
38 in. and 23 in. in diameter. 








Frencn Rattway Procress.—The length of railway 
of general interest in operation in France at the close of 
last year was 24,064 miles, as compared with 23,923 miles 
at the close of 1900. It follows that additional lines were 
opened last year to the extent of 141 miles. This total 
was made up as follows: Eastern of France, 17 miles; 
Southern of France, 21 miles; Northern of France, 
9 miles; Orleans, 33 miles ; Western of France, 21 miles ; 
and Paris, Lyons, and Mediterranean, 40 miles. The 
total of 24,064 miles, —- the lines of general 
interest in operation in France at the close of 1901, was 
made up thus: Principal companies, 21,174 miles; 
secondary companies, 802 miles; State network, 1737 
miles; non-conceded lines, 205 miles; industrial and 
miscellaneous lines, 146 miles. The total length of line 


Fig. 12. 








Fig. 11. 


conceded to the close of 1901 was 27,189 miles. This 
total was made up thus: Definitive concessions, 25,584 
miles ; lines declared of public utility but not definitively 
conceded, 255 miles ; eventual concessions, 631 miles ; and 
classified lines, 719 miles. Lines of local interest had 
been conceded to the close of last year to the extent of 
4516 miles, of which 3366 miles were in operation. The 
length of tramway conceded in France at the close of last 
year was 4332 miles, of which 3060 miles were in working. 


WEsTINGHOUSE GAS-DRIVEN ALTERNATOR. 








1000 Brake Horsse-Power WEsTINGHOUSE Gas ENGINE. 


The length of railway conceded in Algeria at the closeof last 
year was 2329 miles, of which 1907 miles were in operation. 
It should be observed, however, that the total included 
426 miles conceded to the Bona and Guelma Railway 
Company in Tunisian territory. The length of railway of 
local interest conceded in Algeria at the close of last year 
was 101 miles, of which 26 miles were in operation. The 
length of tramway conceded in Algeria at-the close of last 
year was 218 miles, of which 137 miles were in working. 
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1500 HORSE-POWER WESTINGHOUSE GAS-ENGINE 
(For Description, see Page 458.) 
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| motives, to be tendered for in batches of six. The last 
| time the Government called for tenders for locomotives 
ed, on October 16, by the Imperial | they, for the first time, put American makers into 
ay Department for thirty tank loco- | competition with British works, and the Americans 


NOTES FROM JAPAN. 


R OWN CORRESPONDENT. ) 


_TExpeRs are call 
Government Railw 








took the order. This time three German makers have 
been included, and I expect the fight, with regard to 
price, will be severe between the Germans and Ameri- 
cans. The specification is very simple, and the lowest 

rice from the specified makers will take the order. 

nly the makers of the tyres are specified for the 
material to be used, and these include British, German, 
and American makers. The makers specified for the 
locomotives are : 

Berliner Maschinenbau Aktien-Gesellschaft, Berlin ; 
Messrs. Beyer, Peacock, and Co.; Brooks Locomotive 
Works; Cooke Locomotive Works ; Messrs. Dubs 
and Co.; Hannoverische Maschinenbau Aktien-Gesell- 
schaft, Linden, near Hanover; Messrs. Henschel and 
Sohn, Kassel; Messrs. Neilson, Reid, and Co. ; Pitts- 
burg Locomotive Works ; Messrs. Rogers’ Locomo- 
tive Works; Schenectady Locomotive Works; Messrs. 
Sharp, Stewart, and Co. The delivery date is Feb- 
ruary, 1904. 

Iam afraid that unless British makers look out, this 
step on the part of the Government Railway Depart- 
ment means that this market is practically lost to them. 
Tokio, August 30, 1902. 








German Coat-Minine.—The production of coal in 
Germany (including Prussia) in the first seven months of 
this year amounted to 60,228,861 tons, as compared with 
62,420,151 tons in the corresponding period of 1901. The 
production in Prussia properly so-called was 56,254,021 
tons, a8 compared with 58,380,060 tons. Prussian coal 
mining accordingly is practically German coal-mining. 
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NOTES FROM THE UNITED STATES. 

; PHILADELPHIA, September 24. 

A ueavy buying movement in foreign steel is now 
setting in. Importers are receiving inquiries for very 
large quantities from consumers in various sections of 
the United States. The fact is now being recognised 
that European sources can be relied upon for sufficient 
material to carry us over the present difficulty. 
Foreign billets are selling in Western Pennsylvania 
at 28.50 dols. in some cases, but the urgent inquiry has 
had the effect of inducing some importers to move 

rices up 1 dol. per ton, and in some cases 2 dols. 

‘oreign Bessemer pig has been sold in the same locality 
from 21.50 dols. to 22 dols. Two large lots aggregatin 
25,000 tons have just been sold at 22 dols., delivered 
at Pittsburg. Inquiries are now in hand for some 
60,000 to 70,000 tons of steel plate of various kinds, 
and it is said that contracts will be placed this week 
for the entire amount. Inquiries for steel foot up over 
100,000 tons in all, according to the importers, who 
are looking after this business. A considerable portion 
of this is expected to be bought in Germany. Two 
causes exist for this condition of things—firstly, the 
extraordinary increase in consumptive capacity for 
iron and steel throughout the United States, and, 
secondly, the sateen supply in coke, which interferes 
with the maximum productive capacity of furnaces. 
A great deal of iron and steel has been imported from 
England and Germany within the past two months, but 
it is now evident that a beginning has only been made. 
It is impossible to estimate the probable volume of 
this demand, but it certainly will os heavy according 
to present indications. Quite a number of the buyers 
are independent—i.e., owners outside of the combina- 
tion, in Wheeling, Youngstown, Pittsburg, Cleveland, 
and elsewhere. A number of mills are already short of 
steel, and cannot run full time until orders now placed 
are delivered. A large order was placed a short time 
ago for 10,000 tons of billets in Germany, with de- 
liveries to begin in November. A large rod and wire 
mill has placed an order for 10,000 tons of billets, 
which will be delivered during the winter months. 
A very heavy buying movement has certainly set in. 
Domestic Bessemer is now quoted at 23 dols. at Pitts- 
burg, and it is almost impossible to obtain it even at 
that figure. Foreign Bessemer is quoted at from 1 dol. 
to 1.50 dol. below these figures. The demand for 
foundry iron throughout the United States is increasing, 
and large orders are now being placed. The estimate 
of transactions in this case is put at 100,000 tons within 
two weeks. A large concern has just placed an order 
for 35,000 tons abroad, most of which will go into 
plants in the South. It will be imported at Pensa- 
cola, Fla. The United States Steel Corporation is not 
credited as yet with buying much material, if any, 
from abroad. Many mills will soon be obliged to 
enter into the market. One difficulty they have 
to contend with is the failure of railroads to make 
deliveries of material. The blast-furnaces are in 
bad need of coke. Foreign steel is worked up 
by the steel-makers in wire nails and in wire 
products and then exported. The combination 
gets back nearly all of the duty on steel which it pays, 
which is 6.72 dols. a ton. A movement is now on foot 
by a number of the steel interests, who propose to 
band together and send an agent to the other side to 
look after purchasing supplies. It is thought that the 
first order from this source will be 150,000 tons or 
more, most of which will be shipped into Western 
Pennsylvania. This, however, at present is only a 
rumour. 

Railroad managers are still unable to give assur- 
ances that there will be a sufficient supply of cars 
for handling raw and finished material and crop 
products this autumn. This ibility is causing a 
good deal of concern, The Taal difficulty is, first, 
the shortage of cars, ana second, the shortage of fuel, 
gga coke. Railroad traffic is increasing ever 

ay, and the evidences of an enormous crop, whic 
will demand immediate attention, is giving the rail- 
road managers no little concern. The leading loco- 
motive and car-building plants are receiving inquiries 
for motive power and rolling stock, and are figuring 
upon the best possible deliveries this week. The iron 
trade is very strong, and consumption is increasing. 
The anthracite strike still continues, without any 
present evidences of a termination ; upwards of 150,000 
miners are idle, and the influence of this upon asso- 
ciated industries is serious. Anthracite coal has 
doubled in price, and will soon treble ; and cannot be 
had at that even, excepting to a very limited extent. 








Locomotive Coat In Beterum.—The administration of 
the Belgian State Railways recently invited tenders for 
105 lots of locomotive cond for the system. Tenders were 
submitted for 161 lots, 44 lots being offered from the Liége 
district, and 117 from the Charleroi district. At the cor- 
responding adjudication in September, 1901, tenders were 
invited for 96 lots, and offers were received for 169 lots. 
Competition for business accordingly appears to be rather 
less active at present in the Belgian coal trade than it 
was twelve months since, 





NAVY BOILERS. 
To THE Eprror oF ENGINEERING. 

Sim,—It might be too late to say a few words on the 
above question, but I may be pardoned if I say I am here 
too far away from the centre of engineering. I have just 
received copies of your paper containing the long-expected 
report of the Boiler Committee appointed by the British 
Admiralty, for which I have been impatiently waiting 
for a couple of years. : 

The report is, of course, the result of a long series of 
exhaustive investigations by a Committee of world- 
known authorities. So far as the question of Navy 
boilers is concerned, it is unquestionably one of the most 
reliable memoranda ever published. ‘Two years ago 
when the Committee to inquire concerning the Belleville 
boiler were appointed—I, in a letter to your contem- 
porary, sunddied what conditions the ideal boiler in future 
should fulfil. 
another, though all remain true whenever the best service- 
able boiler is to be looked for. 

They are practically the same as those advantages given 
in the report, ph 9, which ‘‘a satisfactory water- 
tube boiler ” should possess, as compared with the Scotch 
boiler. However, Iam also of the opinion that besides 
these given in the report the navy boiler ought to possess 
the following conditions : 

a. Coal my per 2 horse-power per hour or per 
mile is not to be high. 

b. It must be of such a construction and arrangement 

that coalsof any quality, good or bad, whichever may 
be found, could be used with a reasonable rate of 
economy in proportion to their quality. 
_ ¢. Vital parts of details must not be of such intricate 
forms that will make the immediate and temporary repair 
difficult unless spare ig are always ready to hand 
—probably owing to their unreliability, and also that it 
will take a long time to have them newly made. 

According to the report, which re that ‘‘a thoroughly 
satisfactory type of water-tube boiler” does not exist at 

resent, it seems to me that there are no water-tube 
ilers now in use satisfying all of these conditions. 

It is greatly to be regretted that much weight was not 

ut on the comparative economy of coal consumption 

tween the Belleville and the cylindrical boilers. 
Paragraph 10 of the report says that “‘as regards this 
point the Belleville boilers of the Hyacinth were more 
efficient than the cylindrical boilers of the Minerva,” 
whereas in Paragraph 30 the Committee seem to have 
decidedly spoken that any water-tube boiler now known 
among engineers are not so economical as the cylindrical 
ones. To my limited knowledge on the Belleville boilers 
I think their economical consumption is at least equal to 
that of the cylindrical when they are tried in workshops 
or used on shore, working with a constant rate of com- 
bustion for hours and days. Nevertheless, it is a fact 
that they failed on board men-of-war, where the condition 
of working is disadvantageous to them ; especially when 
worked with bituminous coals, such as will be found in 
the Oriental market, they have proved themselves ex- 
travagant coal-wasters at low powers and cruising s 8, 
if I am not misinformed. 

Now, the quality of coal burnt affects very much 
a satisfactory and economical working of a water-tube 
boiler, which fact must not be lost sight of. One type 
may be found economical when burning Welsh coal, 
but extremely wasteful with bituminous or long-flame 
coals, while others may give results quite contrary to 
the above. As a rule, a high rate of coal consumption 
is accompanied with boiler troubles, which is generally 
the case in vessels fitted with the Belleville boilers. On 
the other hand, cylindrical boilers have not shown any 
marked change, as mentioned above, although there has 
been, of course, an increase of coal expenditure owing to 
the inferior quality. In fact, the secret of success of 
cylindrical boilers in the mercantile marine lies here 
partly, though not entirely. 

Again, given two water-tube boilers, one very intricate 
and cumbersome in construction, and the other simple 
and solid, both of them giving equal satisfaction in all 
other respects, undoubtedly we would select, the latter 
for the service. The Belleville we cannot think is simpler 
than the Yarrow. Neither can we say that the former 

uires a less number of spare parts than the latter. With 
cylindrical boilers long experience has taught us that we 
need scarcely have any so-called spare parts ; whereas the 
Belleville do require them ; and, added to it, detail parts 
of the latter take a long time and trouble to make. 

The question will naturally come out of how can we fix 
our standards of comparison between water-tube boilers. 
It is essential that a satisfactory ves of the boiler must 
always be prone to be an economical consumer of coal, and 
I think that: 

1, It must, have efficient baffle-plates fitted in order 
to — flame and products of combustion among boiler 
tu 

2. Substantial water wall or feed-water heater or air 
heater must be arranged on the boiler—preferably the 
first one. 

In cylindrical boilers, flame and gases after leaving the 
furnace proper do pass into a wide combustion chamber, 
where the mixture of unburnt oe and hot air is given 
time to burn completely, and all the products of combus- 
tion will then escape through tube-nests to the up-take. 
But the structural arrangement of water-tube boilers 
prevents such a course being taken, and so baffle-plates+ 
are fitted in order to direct and deflect gases along a 
certain definite course, which means a long passage for 
gases, and hence a long period for their being in contact 
with tubes. In some cases water-walls are 


form 


by an ingenious method which serves the same object. 
Both of these are now essential in obtaining an econo- 
mical result, and it is not far from the truth to sa. 


that 


Some of these are antagonistic to one |}. 





file- 


any water-tube boilers in which either efficient 


plates or water-walls could not be put in, cannot be con. 
sidered efficient. : 

Many water-tube boilers having curved tubes, such 
as the Normand, the Thornycroft-Schulz, the Schulz, 
&c., have either or both of them; and among those 
having straight tubes, the Babcock and Wilcox has an 
almost perfect system of baffling — looks far 
better than the Belleville. As regards the Yarrow boiler 
Mr. List’s opinion, that ‘‘ with this type of boiler the 
course of.the gases to the uptakes is very direct,” confirmed 
mine. The arrangement of tubes in this boiler allows 
the products of combustion still at a high temperature 
to escape up the — overheating the casings, which 
is detrimental to the durability and preservation of thin 
steel plates. Once, under conditions exactly similar, 
comparative experiments were made between the Yarrow 
and the Normand, and the latter proved the superior of 
the two in fuel economy. I am afraid some measure would 
required to remedy this disadvantage by giving a 
longer and more definite course for the gases than it has 
now. 

It is well known that the hereditary and irremovable 
defect of the Belleville boiler is the spasmodic and uncer- 
tain circulation of water. The circulation in this boiler 
is evidently due to the dynamical formation of steam 
bubbles in undrowned generator tubes, and the amount 
of energy utilisable for it depends on the extent to which 
tubes are heated. Possibly these elements nearer the 
middle of the grate will receive more heat than others, 
and therefore the dynamical action of steam bubbles in 
them will be more energetic, thus drawing more feed 
water through the contrac nozzles on feed-water 
collector. The circulation in other less energetic ones will 
be sluggish and sometimes’ stationary, which will soon 
ae ee — raise peegen 

is sluggish circulation is not only possessed by the 
Belleville boiler, but also by the Babcock and Wilcox, 
the Niclausse, &c., where a separate header is provided 
for each element. On the other hand, these latter have 
drowned tubes, so that what we may call the statical 
circulation, due to the unequally-heated water particles, 
will always start the circulating current, which is exceed- 
ingly beneficial to the preservation of tubes. Some time 
ago an objection was raised _—- using large straight 
tubes in water - tube boilers, use they had got bent 
after having been used for a time; but it seems to be 
common to all water-tube boilers of the kind, if we know 
that even those fitted with the Field tubes had their tubes 
bent occasionally. 

Before concluding my letter, already too long, let me 
say that as considered from the point of view of water 
circulation in which the ratio of length to inside diameter 
of the tube plays an important part, the Belleville boilers 
may be classified as the gmall-tube type, and also hope 
that in the future, not so distant, the cylindrical type of 
steam ———- will be replaced by a water-tube ty 
which has a comparatively large capacity of water, the 
durability to stand rough usage, and a high economy in 
coal consumption. 

Truly yours, 


Tokio, Japan, August 25, 1902. 


OpacIri. 





LARGE-POWER GAS ENGINES. 
To THE Epitor oF ENGINEERING. 

Srr,—Since it was actually demonstrated that blast- 
furnace gas could be employed for driving gas engines, 
the progress and the manufacture of large-power units of 
this type of engine has really been wonderful, and the 
author of the paper read at the British Association has 
done good service in collecting statistical information 
relating to the progress. But the mere statement of 
horse-power is rather misleading ; the author might well 
have given the actual output of power, and for what pur- 
pose it is used. He might also have stated whether any 
of the gas engines are being driven with gas other than 
blast-furnace gas. This information is important, because 
blast-furnace gas is quite distinct from producer gas. 
Perhaps the author will also explain the reason of the 
non-success of the gas-power electric lighting stations of 
Morecambe, Leyton, and King’s Lynn. 

Yours faithfully, 
September 25, 1902. Power Gas. 


. 








ELECTRIC CRANES. 
To THE EpitTor OF ENGINEERING. 

Srr,—Mr. Gearing kindly sent us a copy of his letter 
that a rs in your issue of September 26. We can 
leave his suggestion of doubling the number of ropes to 
drive cranes, with its attendant troubles in manipulation 
and wear and tear, to the opinion of your readers, just as 
in our last letter we left the two methods of obtaining 
the power wasted by ropes (i.e., by indicating the shop 
engines or by separate electric motors driving the crane 
temporarily for testing eel peang to their judgment. We 
may explain, however, that two ropes would not be suffi- 
cient ; her or five would be required to raise his hoisting 
speed for 5 tons from 4 ft. 3in. per minute to- 20 ft. per 
minute (the ordinary full-load speed of a modern electric 
crane, which s would rise to more than double with 
the empty hook without —— of gear). Mr. Gearing 
says that the cranes ‘‘ fulfil they require,” and there- 
fore it seems to us useless to suggest to him any improve- 
ment, although in his last pai ph he asks us to do 80, 
The fact that he mentions requiring men to steady the loads 
as an important item in the cost of moving them, shows 


ed | that his travelling speed, of 200 ft. per minute, is too 


high for the type of crane he has in use, and we must 


therefore explain to him another great advan that an 
electric crane has over the rope crane. _In our last letter 
we mentioned as one advantage of the electric crane, that 
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ore power can be got into the crane by means of electric 
aii, to poet to hoist, &c., faster than by rope 
driving, and now we wish to emphasise the greater ease 
of manipulation of the electric crane compared with the 
rope crane. Before we adopted electric cranes, we 
increased the speed of one of our rope cranes slightly to 
improve the output of that shop, and our men complain 
that someone would be killed, owing to the swinging of 
the load at starting. Although we now have electric 
cranes running about three times as fast, there are no 
complaints on this account. ; : 

In our boiler-shop we handle _— quite as bulky as 
mentioned by Mr. Gearing, and there is no swinging. 
One man now steadies a 30 ft. by 8 ft. 6 in. boiler when 
loading, where formerly three were required for a 30 ft. 
by 7 ft., and they were very much longer over it. 

Although Mr. Gearing’s lifts are ‘‘as a rule only some 
few feet,” yet it is just as important to save time in 
hoisting as in travelling ; but the rope crane cannot hoist 
much faster, hence the necessity for electric power, as 
pointed out in our last. If a | of 5 tons has to be 
raised, say, 6 ft. and travelled 100 ft., the hoisting will 
take three times as long as the travelling ; at the speeds 
of Mr. Gearing’s cranes—i.e., 200 ft. and 4 ft. 3 in. per 
minute respectively. 

Mr. Gearing quotes from the recent Proceedings of the 
Tron and Stee Tastitute at Diisseldorf, and therefore he 
has possibly seen that Sir James Kitson spoke up for the 
precision and rapidity of movement of electric cranes. 

That Mr. Gearing still looks only to the power taken, 
and not to the output, is shown by his request for infor- 
mation as to the saving ‘‘ effected in actual horse-power 
generated” when comparing the two types of transmis- 
sion; and we wish to assure him that we did not put the 
cranes in to save power, but to get work out of the shop. 
The saving of the power wasted in driving the ropes is 
only an incidental advantage, and, in our opinion, one of 
the least. The cost of alteration asked for was the cost 
of new electric cranes and generating plant ; we scrapped 
the original rope cranes, except the girders. 

His suggestion that we put in electric cranes as an 
advertisement is an error. We built five cranes for our 
boiler works in the first instance; and then, realising 
what an advantage they had been to us, we considered it 
worth while to take them up as a separate branch of 
manufacture, and built a special department for their 
construction. The five or six cranes, therefore, we now 
have in our boiler-shop are there on their merits. We 
have already alluded in this letter to the greater facility 
in loading that the electric cranes have given us; and we 
ma, further say that when we had a rope crane in our 
shell-plating shop, it was as much as it could do to kee 
one shell-drilling machine at work. Now we find with 
electric cranes we can change the work on four machines 
of the same character, and lose less time. 

Replying to the latter part of Mr. Gearing’s letter, our 
opinion as to the best method of obtaining the maximum 
output at minimum cost is to adopt modern machinery 
as soon as—if not a little before—it is proved to be better 
than what has previously ‘‘ fulfilled all that they require 
of them.” 

We shall be glad of a visit here from Mr. Gearing, or 
any of your readers who are interested in this subject. 

We remain, Sir, yours truly, 
JOSEPH ADAMSON AND Co. 
Hyde, Cheshire, September 29, 1902. 








AN EXTENSOMETER. 

‘ " To THE — ar. b 

Srr,—Your correspondent ‘“H. B.” suggests the i- 
bility of obtaining an instrument which will raat at a 
distance the strains on girders under rolling loads. 

Many years ago the same idea was —— to me by 
Mr. Horace Bell, an engineer in the Public Works De- 
partment of India; at that time I had been making 
experiments on alterations of electrical resistance in wires 
of different metals by stress, and Mr. Bell urged me to 
go into the matter of extensometers. 

Now although using the most delicate reflecting galva- 
nometer, I found that the resistance was by no means pro- 
portional to the stress, and when near the elastic limit the 
resistance varied in the most erratic manner ; the speci- 
mens experimented on were 12 ft. long and fitted to a 
specially-constructed platform, with provisions for 
measuring increases 0! =~ and electrical resistance 
due to the loads applied. The slightest tap given to the 
specimen under test was quite sufficient to set up changes 
in the resistance: vibrations were more difficult to deal 
with than steadily-increasing loads. 

With every desire to see someone else succeed where I 
failed, I am afraid the problem set by ‘H. B.” is a 
difficult one. It is one thing, in a well-equipped labora- 
tory, to deal with steadily-applied loads to a specimen, 
and quite another — dealing with a member of a 
bridge under a sey Rage sca I think the extensometers 
in ordinary use could be improved, and even made self- 
recording to a certain extent. 

. Your correspondent ‘‘ Patents ” touches a very interest- 
ing phase of our patent laws in connection with old in- 
ventions which often appear under the guise of a patent 
many years after the first invention was in use. An instance 
of this occurs in your issue this week, where a tap is 
illustrated and marked as being patented in 1897. Now 
S tap identical to this in every way was introduced by a 
Mae mechanic at the Cleveland. Bolt and Nut Works, 
: iddlesbrough, in the year 1866; the tap was in common 

se in Germany, and was in use in Mi dlesbrough when 


I left, in J : 
Tules lve” 1866. The name of the introducer was 


Yours faithfully, 
AMES Hopps. 
College. 


Mechanical Laboratory, Cooper’s Hill 





BALANCING LOCOMOTIVES. 
To THE Eprtor OF ENGINEERING. : 
Sir,—In your issue of May 23 ap drawings and de- 
scription of a powerful locomotive for the Cape Govern- 
ment railways possessing some very excellent features, 


ed | especially as to the general proportions and unusually 


ample width of the firebox. There is, however, in my 
opinion, one serious mistake, and that is in the balancing. 

ere are three pairs of coupled wheels, which are shown 
as having identically the same balanceweights, whereas 
the weight of the parts to be balanced differs enormously. 
The result is that while the balancing of the engine as a 
whole is not so far from what it should be, the balancing of 
individual pairs of wheels is seriously wrong, and the pres- 
sures on the rails at moderately high speeds greatly in 
excess of what they should be, to the manifest detriment 
of both wheels, rails, and bridges. Taking the figured 
dimensions on the drawing and scaling a few that are not 
figured, I find the weight of each balance to be 360 lb., 
whereas it ought to be 180 lb. on the first pair of wheels, 
220 lb. on the second, and 360 lb. on the third. The 
method I follow in obtaining these results is to balance 
accurately in each wheel its own share of the revolving 
parts, counting as such crank - bosses, crank - pins, 
coupling-rods, and half the length of the connecting- 
rod, and to divide the a weights (whic 
comprise the other half of the connecting-rod, the 
crosshead, piston-rod, and piston) into four equal parts, 
and balance one of them in each coupled wheel, leaving 
one-fourth unbalanced. In this. way the best possible 
compromise is obtained, the engine runs smoothly, with 
little fore-and-aft jerking, and the critical speed of each 
wheel or speed at which the unbalanced vertical centrifugal 
— lifts the wheel off the rails is kept as high as 
possible. 

Some eight years ago I suggested this method of 
balancing to the Victorian Railway authorities, and they 
have now adopted it, with excellent results in the case of 
over two hundred large engines, as you will see from the 
pamphlet enclosed. 


Yours, 
W. C. Krrnot, M.A., M. Inst. C.E., Professor 
of Engineering. 








ADHESION OF CONCRETE TO IRON 
AND ROCK. 
To THE Eprror oF ENGINEERING. 
Sir,—In reply to “J. F.’s” — in your last issue re- 
specting holding-down bolts to rock. 
If there is much work to be done by the bolts, I would 
suggest either of the following methods : 

_1. Patent Hastwell bolts, which secure themselves 
simply by screwing up. A round hole only is required 
in the rock of a certain size and depth—say—6 in. (no 
cement pwns 3 

2. Use taper Wrag bolts (14 in. taper to 3 in.) let into 
rock 6in. to 9in., the hole being wider at the bottom 
than at the top so as to dowel the bolt in. Run the bolts 
with Fox’s cement, which adheres to the rock and iron. 
om say, 3} in. by 2 in. at top, and 4} in. by 2 in. at 

ttom. 


I have had experience in the use of the above, and 
could supply further particulars if necessary. 
Yours truly, 
W. H. Ratcuirre. 
134, ee Bolton, Lancs., 
. ptember 30, 1902. 








OLD INVENTIONS. 
To THE EpiToR OF ENGINEERING. 

Sir,—Your correspondent “Patents,” whose letter 
appears in your last issue, has touched on a matter 
in connection with the new Patent Bill which, although 
it has already received attention, requires still more con- 
sideration, and which, before the Bill reaches its final 
stage and becomes law, will have to be made clear. 

Six months ago a letter of mine appeared in 
columns, in which one possibility arising because of the 
fifty years limit was suggested—that of an invention 
described in a technical journal within the fifty years 
period, though the patent itself is outside it. And your 
correspondent has brought forward still another state of 
affairs—that of a re-patented invention rendered strong 
because its anticipation is outside the fifty years period. 

Section 1, Sub-section 9, of the new Bill, provides as 
follows : 

“The a and reports required by this sec- 
tion shall not held in any way to guarantee the 
validity of any 88-9 and no Tiability shall. be incurred 
by the Board of Trade, or any officer thereof, by reason of, 
or in connection with, any such investigation or report, 
or any p ing consequent thereon.” 

This amounts to nothing more than a disclaimer of 
liability, say, for instance, for badly-done work, for 
missed anticipations, and for all the other contingencies 
which may arise ; and while this saves the office—experi- 
ence with the American and German Patent Offices, 
which examine the novelty, shows such a clause to be 
very necessary, for the office at least — it also mili- 
tates against the value of the report. It is as much as to 
say, ou can find anticipations if you like ; but as we 
have not found any, we will grant you a patent.” So 
that a patent, before it can be pronounced really valid, 
must stand the test of a few actions in the Courts, as at 


resent. 
. In the light of this, Sub-section 10, if interpreted from 
the Controller's point of view, simply means that the 
examination will not go beyond the 50 years, and that no 
notice will be taken of oo specifications which 
were never completed, but are on record because they 
were printed until 1884, 


our 


ee 





Then we have to consider whether this sub-section has 
a wider range : 

** An invention shall not be deemed to have been 
anticipated by reason only of its publication. . ...” That 
word “‘only” practically allows of publication other than 
in a patent specification being quoted in an action; and 
there will be many cases where such publication can be 
found. But, as a general rule, it seems to me that 
common-sense will govern the interpretation of this, for 
I cannot imagine any intelligent judge ruling as out of 
order a printed specification, say, 60 years old, which 
describes clearly and fully an invention which is sought 
to be repatented. This is publication, and publication 
which makes the invention common property, and gives 
valuable information to the nation at large, and as publi- 
cation, no law can in justice and in reason put it on one 
side, providing, of course, that it is sufficient. 

erefore, I think the sub-section under consideration 
cannot be meant to apply outside the Patent Office. All 
the other sub-sections relate to Patent Office work, and 
not to the general patent laws, and I consider it onl 
— to apply Sub-section 10 to the office wor 
as well, 

I said in my previous letter, ‘‘It seems to me that, 
while searching back for fifty years, the examiners might 
just as well do the rest when necessary; it will entail 
very little more work.” And I would repeat this, for an 
arbitrary selection of a limit—and a limit which is almost 
unknown among searchers—will always cause trouble 
and dissatisfaction directly proceedings of the period in 
the neighbourhood of the limit become concerned, 

At thesame time, as it is not particularly clear whether 
Sub-section 10 relates to the Patent Office work only, or 
is applicable generally, it should be amended to make 
this clear. 

I must apologise for writing at such length, but I cannot 
well compress what I have to say in less space. 

Yours gratefully, 
J. F. Garrns, Searcher in the Patent Records, 

17, eae Commercial-road, E., 

ptember 29, 1902. 








GERMAN SUBMARINE TELEGRAPHY.—One-third of the 
German submarine telegraph cables are State concerns, 
while the other two-thirds are in the hands of private 
companies, Of the world’s total mileage of submarine 
cables, only 4 per cent. belongs to Germany. 





Messrs. Dick, Kerr, AND Co., Liurrep.— Last Monday 
the ordinary general meeting of shareholders was held at 
110, Cannon-street. The balance-sheet showed a profit 
of 103,7572. 16s. 7d., and out of this there was paid 
66832. for debenture and loan interest, &c.; 60002, interest 
on preference shares ; 48,000/. for 10 per cent. dividend 
and 20 per cent. bonus on the ordinary shares ; 40,0002 
to reserve ; and 30,867/. carried forward; 27,7937. were 
carried forward last year. 

Lereps ASssocIATION OF ENGINEERS—THE Use AND 
Spreep or Motor Cars.—The first meeting of the winter 
session of the above-named association took place on 
September 25. The session promises to be one of great 
interest. The opening address by the President (Mr. 
Geo. W. Blackburn, M.I.M.E.) was based on his ex- 
perience asa motorist. He expressed the opinion that 
motors would form one of the greatest factors in the 
growth of the present century. There would be thou- 
sands of machines for trade, pleasure, and all kinds of 
transit. The autocar had already been brought to such a 
state of excellence that it was only a question of years 
before it would take the place of horse-drawn vehicles. 
They could do 50 miles per hour on a good level road 
He thought that from the number of prosecutions of 
motor-drivers there was a danger of putting a check on 
what promised to be one of our greatest industries. 
Electric cars regularly ran through our streets at 12 miles 
an hour, and even at a greater speed. If electric cars 
could be run in our busy streets at so high a rate of speed, 
did it seem unreasonable to allow motor cars to run at 
from 24 to 25 miles an hour on roads which are little 
frequented? Anyone, he said, who had experience in 
motoring knew quite well that 20 miles an hour was a 
very reasonable speed. This s was perfectly safe to 
allow on straight and open country roads, but through 
towns and oe al and on passing horses he would re- 
strict the speed to even 10 miles an hour. On going 
round corners every care should be made to slow down to 
five miles an hour, and a warning should be sounded. 
Motor cars were much more under control of the skilled 
driver than were most horses, and both with regard to 
steering and stopping were far superior to horse-drawn 
vehicles, as engineers could well understand. If they 
were to give this  san-renp. industry a fair chance, and 
reap some of the benefits which it would undoubtedly 
bring, they would have to get the law amended as to 
speed, and obtain a provision for the qualification of 
drivers. The present ‘‘ narrow-minded” law was doin 
a great injustice to the motor trade. Instead of Engli 
engineers being able to take their proper position in this 
industry, they had been left far behind by French, 
German, and American makers, who were filling our 
markets. Even now, most of the cars built in England 
were made up of parts which had to be purchased abroad ; 
and until quite recently nearly all the motor tyres used 
in this country were made in France. Mr. W. H. Drake 
So the craze for high speed was retarding the 
development of motoring. He was not one of those who 
encouraged excessive — Mr. R. W. Crabtree, while 
thinking that speed should be restricted to 12 miles an 
hour, said they must take care that they did not allow 
the motor car industry to be swam by grandmotherly 
legislation. On the motion of Mr. R. Lupton, the secre- 
tarv. a vote of thanks was passed to the President. 

















CONSTRUCTED BY 


446 ENGINEERING. [Ocr. 3, 1902. 

< 

> 

< 

Ay 

— 
¥ & 
eS 
Tj) - 
wm 
f) 
aa . 
1 A 
_ ie) 
er 
Cc) —_ 
~ — 
©) mn 

4 
co. 
pe NM 
<q 

jew 

io) 
AF > 
ag 
pa & 
os Ss 

vA | 
- & 

“ 
= = 

a 
Sp 
Y A 
ae 

=| 
= --| 
A. i 

br 
Ay _ 
— 
PS 
2) 
O 



























































































































































































































































































































































(arr ebug 28 ‘anjoxy 40,7) 


WS’) “VIHdTACWIIHd ‘GALINIT ‘SMYOA. YPNIYAUNIDNA VIHd@INGVIIHd BHL Ad CU LONULSNOO 


YOSSHACNOD AIV AGNV ANIONA SSITYOD ANNOdUWOD 











‘SC6L ‘€ BAH0LOQ ‘ONIYAANIONG 


















i 








oraz 


TMM AQ 


; 


~tt-s- 








SP Gate 


AN 
XK > <p ney at, 


















MS 
i 


lu baz 


JAIVA ALBIVS B08 
“SON HLO8 
os aga HI 














= 
RSS 








SM SASSY 


N Foal 
N SSS 





| 
ie 
| 
| 
AWS 
; 


Vy 


aE 








SST. 


SN 































yeas 


ain 
+ 

















1 LL9b 









































peecceccce ag penn tg 


ie 


4G 


even 2f 


TES ------ : See z, ‘od “et Orr a 








38,6 ------------)| 





Or coe 
































io FOr —m 
° O° 
O 





i, § 21> 


iv 
H ; 
' ! 





tietse-+ae-4 





























-¢bag 








peer gg geo owts 


Tus 





=] 





= 





E 














ae] 



































Oct. 3, 1902. ] 


ENGINEERING. 


447 











AGENTS FOR “ENGINEERING.” 


Austria, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Cape Town : Gordon and Gotch. 

EpinpurGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue dela Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
Also for Advertisements, Agence Havas, 8, Place de la Bourse. 

GERMANY, Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 

Frankfurt-am-Main : Messrs. G. L. Daube and Oo. (for 
Advertisements). 
Leipzig: F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Guaseow : William Love. 
Inp1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 

Iraty: U. Hoepli, Milan, and any _ office. 

LivERPOOL : Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, 

Norway, Christiania ; Cammermeyers, 
Gade, 41 and 43. 

New Sourn Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville : T. Willmett and Co, 

RorrerDaM: H. A. Kramer and Son. 

Souru AusTRALiA, Adelaide ; W. O. Rigby. 

Unitep StaTEs, New York: W. H. Wiley, 43, East 19th-steet. 

Chicago: H. V. Holmes, 1257-1258, Monadnock 
Bl 


lock. 
Victoria, Melbourne : Melville, Mullen, and Slade, 261/264 Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. C. R. 
Jounson, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Winky, 43, East 19th-street, New York, 
and Mr. H. V. Homes, 1257-1268, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. Os. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


handel, Carl Johans 








NOTICE TO AMERICAN ADVERTISERS. 
American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
Block, Chicago, from whom all particulars and prices can be ob- 
tained. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may obtained on o> peal Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 


SUBSCRIPTIONS, HOME AND FOREIGN, 
ENGINEERING can be supplied, direct from the Publisher, 


post free for twelve months at the following rates, payable in 
advance :— 











For the United Kingdom ............ £1 9 2 
« ee pperaa £1 16 0 
in paper copies .......... 

Thick SE A ee £2 06 


All accounts are payable to ‘‘ ENGINEERING,” Limited. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When Foreign Subscriptions are sent by Post Office Orders, 
advice should be sent to the Publisher. 

Foreign and Colonial Subscribers receiving incomplete copies 
through newsagents are requested to communicate the t 
the Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 
and 36, Bedford Street, Strand, London, W.C. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE Address, and 
that no connection exists between this Journal and 
4 other publications bearing somewhat similar 

es, 


TELEGRAPHIC Avpress—ENGINEERING, LONDON. 
TELEPHONE NumMBeR—3663 GERRARD. 


CONTENTS. 


PAGE 
The Electrification of the 
South London Tramways 
(Illustrated) 
The British Association .... 432 











PAGE 

The Whitworth Scholarships 448 
\| Steel Works in Japan 
Victoria Works, Millhouses, 
Sheffield 


a 
os 


The St. Louis International TT EP ree 
Exhibition (JUustrated).. 436 | Books Received............ 451 
The American Society of ME, 3 kA h ass udsicmudics 451 


Civil Engineers .......... 
Coal Sorting, Washing, and 
Briquette-Making Machi- 
nery (Jllustrated)........ 
Corliss Engine and Air Com- 
pressor (illustrated) .... 442 
Notes from Japan 443 


43 


z 
E 
= 
& 
E 
z 
E 
a 
g 


452 
Notes from South Yorkshire 453 
Notes from Cleveland and 
the Northern Counties .. 453 
Notes from the South-West 453 
| Miscellanea ...............0% 454 


«ng ERIS EPEC REN 444 | Di s of Three Months’ 
Navy Boilers ........ gobees 444 Fiectantons in Prices of 
Large-Power Gas Engines.. 444 eee aE PERE O ET eRe 454 
Electric Cranes............ 444 | Motor-Car Details (JU/us.) .. 455 
An Extensometer.......... 445 | Industrial Notes .......... 
Balancing Locomotives .... 445 | Traction of Road Vehicles 
Adhesion of Concrete to (Uustrated) ............ 
cate ae oc Geadueeeas 445 | Recent in Large 

be es 445 Gas Engines (J 
The Office and the Shops .. 447 os Gal tee foo 


Volcanic Phenomena in the 





ifanthte sou Trial a -. 460 

Windward Islands cond (iialategy ‘i ash 461 

With a Two-Page Engraving of a COMPOUND CORLISS 
ENGINE AND AIR COMPRESSOR, 





2| dent in fixing rates. 


me by the makers, 





TRACTION and TRANSMISSION. 
(Published on the first Tuesday in each month.) 
PART XIX. READY OCTOBER 7. 

Prick 2s., net; Post Free, 2s. 4d. 

Published at the offices of ENGInzERING, 35 and 36, Bedford-street, 

Strand, London, W.O. 
CONTENTS OF PART XIX. 


PAGE 
65 


PAGE 
Experimental Electric I ocomotive: 
Paris-Lyons Mediterranean Rail- 
way. By Daniel Bellet. (Plate 
XXIV., and Illustrations in 
72)|_ T 1 


Nicola Romeo, (Plates XXV. to 
XXVII., and Illustrations in 
1 


The Paths of Progresa ............ 

Railway Economics. By the Hon. 
Robert P. Porter. (Plates X VII. to 
XX., and Illustration in Text.) 
V.—London motion..... .. 

The Fight forUnderground London. 
By Philip Dawson. (Plate XXL, 
and Illustration in Text) -. 89 

Electric Motors :. Their Theory | 
and Construction. By H. M. | 
Hobart. (Fourth Article.) (Plates 
XXII. and XXIII, and Ilustra- 

ne ions in Text) 


e W Apprenticeship 
Course. By Walter McFarland 116 || 
a 








and Sweden. By J. 8. Egstrom. 
| (Plates XXVIII. to XXX., and 
Illustrations in Text) 130 
e Electric Railway of Laon. 
(Plate XXXL, and Illustratio: 
in Text 13 





VOL. I. ory TRACTION AND TRANSMISSION, with Nisery-Szven Plates 
anp Numerous ILLustrations in Text, Price 12s. 6p., Net. 


VOLS. II, III., AND IV., NOW READY. PRICE 10s. 6p. EACH, NET. 








NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt- 
am-Main, who have been appointed our Agents for 
that country for Trade displayed Advertisements. 
Advertisements from France, Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, Sole Agents for those 
countries for similar Advertisements. 








Reapine Cases. — Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the Publisher or of any 
newsagent. Price 6s. each. 





ENGINEERING. 


FRIDAY, OCTOBER 3, 1902. 








THE OFFICE AND THE SHOPS. 

No one disputes the importance of a due con- 
sideration of commercial principles in the conduct 
of even a sinall factory, and the technical manager 
may often with advantage copy counting-house 
methods in the due organisation of his department. 
It is quite true that a number of small workshops 
struggle on, in one way or another, with but the 
most rudimentary notion of the true cost of the 
work they execute; and it has, of course, to be 
recognised that what would be mere necessary 
organisation in the case of a very large establish- 
ment, would, in a small undertaking, be red- 
tapeism of the most pernicious character. Never- 
theless, most of us know cases in which the admis- 
sion into such a firm of a partner with a com- 
mercial training has had the most satisfactory in- 
fluence on the net profits. On the other hand, the 
mere accountant is sometimes too much inclined to 
treat workshop management as wholly a matter of 


to | figures, and, in his efforts to reduce cost of produc- 


tion, to devote his attention too exclusively to the 
wages scale. 

e well remember, as an apprentice, hearing 
charge-men warn their gangs that work must not 
be done too quickly, since rates would be instantly 
cut if the ‘‘time and a-quarter” a piece-worker 
was allowed to earn were exceeded ; and hence when 
the shop was so crowded with work that it was 
necessary to employ a night-shift, the whole of the 
piece-workers throughout the establishment were 
afraid to make any extra exertion, or to improve in 
any way their methods of working. Night-work 
being notoriously uneconomical, the firm would 


9 | certainly have saved money had they given up their 


limit of piece-work wages. In another case, wish- 
ing to avoid night-work on an emergency job, 
the foreman promised a gang that any extra 
effort they made would not be taken as a prece- 
The men worked hard, but 
the office made so much trouble over the large 
wages earned, that the foreman had to resign. 
Whilst in the latter instance little can be said 
for the action of the counting-house, other cases 
arise in which the fault does not lie entirely with 
them. On the introduction of a modern turret 
lathe, the workman in whose charge it was placed 


55 | failed to reach anything like the output guaranteed 


On appeal to the latter, an expert 
was sent down, who soon showed the workman how 
to improve his production. The latter then objected 
that if he did this his piece-rate would be promptly 
cut, but received an undertaking from the manager 
that this would not be done. Such an undertaking 
was, of course, ridiculous, as the main object in 


21/occur less frequently. 





introducing the machine was to reduce the labour 
cost, and the manager had no right to feel aggrieved 
when the commercial department refused to ratify 
this agreement. No difficulty would have been made 
as to allowing the workman a reasonable share in 
the profits to be made by the machine, but there 
was no reason for handing on to him the whole of 
the direct profit, as the manager proposed. Never- 
theless, and not unnaturally, this violation of a 
definite promise was bitterly resented. 

The great advantage of the premium system, with 
which we haye dealt in our columns on several occa- 
sions, lies in the fact that difficulties of this kind 
They are not, however, 
always avoided. The hour limit or premium rate 
is sometimes fixed higher than is necessary at the 
outset, and the ‘‘ office,” finding that certain men 


1|/are making 3l. or 4l. per week, is inclined to ex- 


postulate with the shop manager. If the latter is 
weak enough to give in, a certain amount may 
doubtless be saved in the wages of two or three 
men; but the shop has had an object-lesson to 
the effect that in no circumstances will a workman, 
however hard he labours, be permitted to reap 
any notable advantage from his extra effort ; and 
that a bargain will only be adhered to provided 
that he himself draws from it no unusual benefit. 
The general result is that far more is lost by a 
diminution of zeal on the part of the men than 
has been directly saved in wages. Neverthe- 
less, there is here a real difficulty which, though 
less pronounced in the case of the premium 
system than it is with ordinary piecework, is by 
no means entirely got rid of. Some foremen 
would have little scruple in providing a good pre- 
mium rate for a friend or relative, if they knew that 
the high rate of wages earned by individuals would 
give rise to no comment from the office. 

In order to reduce the risk of serious trouble in 
this way, an ingenious modification of the premium 
system as originally introduced has been brought 
forward by Mr. James Rowan, of Glasgow. Instead 
of giving the workman as his premium a certain 
fraction of the saving he effects, Mr. Rowan 
increases the man’s wage per hour in the ratio of 
the percentage of time saved to the total time. 
Expressed algebraically, a man’s wage per hour on 
the Rowan system is represented by the following 
expression : Pe 

Rate per hour a+a( T )» 


in which a represents the ordinary time-wage rate, 
T the standard time allowed for the completion 
of a job, and ¢ the actual time taken. If the actual 
time is equal to the standard time, T—¢ vanishes 
and the man gets merely his ordinary time-rate. It 
will further be seen that by no effort will the work- 
man be able to double his time-rate, since, no matter 


ie t will 





how small he may make ¢, the fraction 


always be less than unity. The difference between 
this premium system and that ordinarily adopted 
is best shown by taking a very extreme case. If, 
for example, the standard time was ten hours, and 
the job was finished in two, then on the ordinary 
premium system the workman would have saved 
eight hours’ wages on the job. Taking his premium 
at half the saving, he would get a premium of four 
hours’ wages for two hours’ work, so that his time- 
rate would be trebled. On the Rowan system, 
however, his time-rate would be raised eight-tenths 
of his usual pay ; or, if the time-rate was 10d. per 
hour, the wage earned on the ordinary premium 
system would be 2s. 6d. per hour, and on the 
Rowan system 1s. 6d. In both cases there would 
be a reduction on the wages cost of the article ; 
but the Rowan system would be much less likely 
to lead to a revision of rates, and a consequent 
disturbance of the workman’s confidence in the 
justice of the management. Such revisions are at 
times inevitable, but all shop experience shows that 
they should be only undertaken with the greatest 
caution. Workmen employed in one of the best- 
equipped factories in the kingdom, in which the pre- 
mium system is in use, have assured us that on certain 
jobs the present time taken could be substantially 
improved but for the fear that the office would 
then at once insist on the standard time being 
reduced. In the meantime, since the workman 
gets only half of the wages cost he saves, the firm 
is paying more in direct gp 2 for the jobs in ques- 
tion than it need, and is also losing indirectly b 

the work being kept longer in its passage ei 
Since the more wages a man earns 


the shops. 
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under the premium system the less the wages cost 
of the work, there is much less occasion for revision 
of prices than there is with ordimary piecework ; 
whilst as modified by Mr. Rowan, the only real 
excuse for an alteration would be the introduction 
of new methods. One objection, indeed, may be 
urged against the intensity of effort called forth by 
the premium system. The resultant strain, as 
recent experience has shown us, is occasionally 
rather too great for growing lads, and renders them 
unfitted for attendance at evening classes and the 
like, where the more ambitious might otherwise 
have an opportunity of acquiring some knowledge 
of the principles of design. 

The management also sometimes errs in select- 
ing as its travellers and agents men of purely 
business experience, who have no real knowledge 
of engineering matters; and when conditions of 
the latter kind arise in the course of a negotiation, 
such men have either to refer matters elsewhere, 
or, trusting to luck, enter into engagements 
that the technical chiefs may have a difficulty in 
carrying out. On the other hand, it must be 
admitted that an adequate knowledge of difti- 
culties in design and execution sometimes renders 
engineers so cautious in discussing new de- 
partures with possible clients, that although 
morally certain of success, they enlarge so upon 
the many obstacles to be overcome that the client 
is disheartened, and the work goes to a yard 
possibly much less well equipped, but directed by 
a chief whose airy self-confidence reassures every 
doubter. One of the most successful and enter- 
prising shipbuilders on the Clyde was in the habit 
of signing contracts for boats of unprecedented 
speed without ever consulting’ his technical ad- 
visers. In his case the method was successful, 
as though at times hard put to fulfil the contract 
conditions, no absolute failure occurred, and the 
firm profited by securing a reputation for the execu- 
tion of difficult work, The plan is, however, some- 
what too hazardous for general adoption. Such 
firms who have tried the experiment of training 
smart young men from the shops as travellers and 
correspondents appear satisfied with the results 
wasnt and we have little doubt that this plan will 
yecome much more common in the future than it 
has been in the past. 











VOLCANIC PHENOMENA IN THE 
WINDWARD ISLANDS. 

A BLUE - BOOK was recently published which 
contained correspondence relating to the volcanic 
outburst in the Windward Islands. One would 
expect to find nothing but dry statistics in such a 
publication ; as a matter of fact, it contains some 
very valuable information, based, for the most 
we upon the experiences of eye-witnesses who 
nad an opportunity of studying the phenomena 
which drew world-wide attention to Martinique 
and St. Vincent in May of the present year. Read 
together with the report of the Commissioners who 
were sent out by the Royal Society to make ob- 
servations, this correspondence forms an important 
addition to our knowledge of mighty volcanic 
eruptions. 

Tho-e who were in the neighbourhood of Mont 
Pelée and La Souffriére appear to have noticed 
all the phenomena which are usually attendant 
upon a volcano in a state of activity. Vast clouds 
of steam and ashes were ejected from both 
mountains, and these clouds were illuminated by 
vivid flashes of lightning. Some rivers entirely 
disappeared, others changed their courses, while 
in one instance an observer speaks of a river having 
been transformed into a raging torrent of boiling 
water! A stream of lava was also observed to 
descend from Mont Pelée at a late stage of the 
outburst. 

All these phenomena Lave long been familiar 
to the geologist. The true lesson taught by 
Martinique and St. Vincent is to be derived from 
a study of the extraordinary outpourings of gas, 
mingled with incandescent ashes, which seem to 
have overwhelmed and set fire to St. Pierre, and to 
have spread death and destruction in St. Vincent. 
No molten stream of lava seems to have reached 
St. Pierre; it is not reported that any lava was 
ejected from La Souffriere ; all the mischief was 
done by what really seems to have been a cloud of 
incandescent gas and ashes. 

The extraordinary force with which this ash-laden 
cloud of gas was ejected may be realised from the 
fact that the voleanic ejectamenta were distributed 





over Barbados, a distance of 90 miles from Mont 
Pelée. It was estimated that the weight of the 
ashes spread over the island amounted to 2,000,000 
tons. Dr. Longfield Smith, who compared the dust 
which fell in Barbados with that which had fallen 
there in 1812, after a similar eruption in Martinique, 
found that whereas the dust of 1812 was composed 
of very fine particles of volcanic glass, that recently 
erupted consists of much larger particles. In re- 
ferring to this matter, he said :-—‘‘ This points to 
the eruption of 1902 being of a much more violent 
nature than that of 1812. It is very rare to find 
so many mineral particles in volcanic dust scattered 
so far from the seat of the eruption. These are 
generally sifted out by the wind from the lighter 
particles of glass. The fact that particles of mag- 
netite, a mineral of specific gravity 5.5 to 6.5 per 
cent., over one millimetre in diameter should be 
found in the dust over 90 miles from the seat of 
explosion is significant of the prodigious height to 
which the particles must have been ejected.” 

The temperature of the gases or the particles of 
ash with which they were loaded seems to have 
been sufficient to set everything on fire. 

The following is an account, written by Sir F. M. 
Hodgson, of the condition of the s.s. ‘‘ Roddam ” 
after she had passed through the cloud of volcanic 
materials :—‘‘It has the appearance of having 
passed through a furnace. here the port holes 
were open on the port side, which was the side 
facing the voleano, the blast of heat which rushed 
through them was so great as to burn the woodwork 
on the opposite side of the cabins, there being a 
clearly defined charred spot where the blast struck 
it. Everywhere the paint is blistered or gone 
altogether. Holes were burnt through the boats, 
and all the rigging destroyed, the ropes being re- 
duced to tinder. The ship was covered over a foot 
deep in volcanic dust.” 

In his report on the Martinique disaster, Mr. 
F. J. Newton, the Colonial Secretary, who had 
admirable opportunities for collecting information 
with regard to the eruption of Mont Pelée, said : 
“* As to the precise nature of the force which had 
wrought this havoc, no doubt scientific inquiry 
will be made. It was apparently no mere volcanic 
eruption, such as that which had destroyed the 
Usine Guerin on the previous Monday. There 
were no signs of lava in the town which we could 
see, though it was reported that lava was still 
flowing in the water-courses of Roxelane and the 
Riviere Blanche to the north. The survivors of 
the Roraima and others describe it as matter in a 
state of ‘fusion’ and ignited, which fell like hail 
after a tremendous explosion and blast of heated air. 
Two of the survivors from the Roddam state 
that there were two distinct blasts or explo- 
sions at an interval of some minutes—one seem- 
ingly from the top of the volcano, the other far 
more violent, and apparently issuing from the 
side of the mountain. This ignited matter fell 
on the wooden decks of the Roraima, and set her 
on fire. The Roddam, an iron ship, escaped. That 
this matter was in a state of fusion is not so cer- 
tain, though, so far, the evidence of the survivors 
is to that effect. 

‘*That tremendous force had accompanied its 
discharge is shown by the trees on the ‘Place,’ 
adjoining the quay, having been uprooted and 
turned over ; and these are short: sturdy trees, well 
capable of resistance. Again, I have a recollection 
of some strong iron railings in front of the cathedral 
in November last. Our party walked over these 
railings, lying torn and bent among the débris. 
Their upheaval and destruction could only have 
been effected by some extraordinary force.” 

From this vivid description it would seem that 
the volcano must have produced a kind of red-hot 
hurricane. 

The eruption of La Souffriére seems to have 
amounted to nothing more than an immense dis- 
charge of these heated gases charged with ashes. 
The mountain appears to have the same configura- 
tion now as it had before the outburst took place. 

The foregoing quotations, which are taken from 
the Blue-Book, seem to accord with the observa- 
tions made by the Royal Soziety’s Commissioners. 
In describing the outburst of the cloud from Mont 
Pelée they say: ‘‘ Hardly had its red light faded 
when a rounded black cloud began to shape itself 
against the starlit sky, exactly where the avalanche 
had been. The pale moonlight shining on it showed 
us that it was globular, with a bulging surface 
covered with rounded protuberant masses, which 
swelled and multiplied with terrible energy. It 





rushed forward over the waters directly towards us, 
boiling, and changing its form every instant. In 
its face there sparkled innumerable lightnings— 
short, and many of them horizontal. Especially 
at its base, there was a continuous scintillation. 
The cloud itself was as black as night, dense and 
solid, and the flickering lightnings gave it an 
indescribably venomous appearance. It moved 
with great velocity, and as it approached it got 
larger and larger, but it retained its rounded form, 
It did not spread out laterally, neither did it rise 
into the air, but swept on over the sea, in surging 
globular masses, coruscating with lightning. When 
about a mile from us it was perceptibly slowing 
down. We then estimated that it was 2 miles 
broad and about 1 mile high. It began to change 
its form, fresh protuberances ceased to shoot out, 
or grew but slowly. They were less globular, and 
the face of the cloud nearly resembled a black cur- 
tain draped in folds. At the same time it became 
paler and more grey in colour, and for a time the 
surface shimmered in the moonlight like a piece of 
silk. The particles of ash were now settling down, 
and white steam, freed from entangled dust, was 
beginning to rise. The cloud still travelled for- 
ward, but now was mostly steam, and rose from the 
surface of the sea, passing over our heads in a great 
tongue-shaped mass, which in a few minutes was 
directly above us. Then stones, some as large as 
a chesnut, began to fall on the koat. They were 
followed by small pellets, which rattled on the 
deck like small peas. In a minute or two fine gray 
ash, moist, and clinging together in small globules, 
poured down upon us. After that for some time 
there was a rain of gray ashes; but the cloud had 
lost most of its solid matter, and as it shot for- 
wards over our heads it left us in a stratum of clear 
pure air. When the fine ash began to fall there 
was a smell of sulphurous acid, but not very 
marked. There was no rain. 

‘*There can be no doubt that the eruption we 
witnessed was a counterpart of that which destroyed 
St. Pierre. The mechanism of these discharges is 
obscure, and many interesting problems are in- 
volved. But we are convinced that the glowing 
avalanche consisted of hot sand and gases, prin- 
cipally steam; and when we passed the hills in 
the R.M.S. Wear a few days later, we had, by the 
kindness of the captain, an excellent opportunity of 
making a close examination of the shore from the 
bridge of the steamboat. The south-west side of 
the hill along the course of the Riviére Séche was 
covered with a thin coating of freshly-fallen fine gray 
ashes, which appeared to be thickest in the stream 
valleys. The water of the rivers flowing down 
this part of the hill were steaming hot. This was 
undoubtedly the material emitted from the crater 
on the night of the eruption. There was no lava. 
We saw no explosion of combustible gases, and 
nothing like a sheet of flame. We agreed that the 
scintillations in the cloud were ordinary lightnings 
which shot from one part of its mass to another, 
and partly also struck the sea beneath.” 

It will be - noticed that the Commissioners 
mention the gradual development of steam in the 
cloud. This would seem to suggest that it con- 
sisted, in the first instance, of superheated steam. 

We shall await the full report of the Com- 
missioners with considerable interest, as with their 
unrivalled opportunities for observation they may 
be able to put forward some theory to explain the 
formation of this new concomitant of an active 
volcano. 








THE WHITWORTH SCHOLARSHIPS. 

Ar the present time, when so much attention is 
being bestowed upon secondary and _ technical 
education, it may be worth while to notice one 
point in this connection which is of special interest 
to mechanical engineers. 

When over 30 years ago Sir Joseph Whitworth 
established his munificent scheme of scholarships 
designed to promote engineering and mechanical 
industry in this country, great results were naturally 
expected. That these expectations have not been 
fully realised seems to be a general opinion ; in fact, 
the scholarships are not infrequently referred to as 
a failure. Why should this be so? A bequest of 
30001. per annum should bear some excellent 
results. tee 

Let us consider how the award of scholarships 1s 
made. Several changes have been made since 
1869 in the number awarded annually and in 
the value of the scholarships: since 189), 
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however, no changes in this respect appear 
to have been made: during the last twelve years 
four scholarships of the annual value of 12651., 
tenable for three years, and 30 exhibitions of 50/., 
tenable for one year, have been offered each year. 
The award is by competitive examination ; the 
exhibitions generally forming a stepping stone to 
the scholarships, so that the scholars of any one 
ear are almost invariably drawn from the exhi- 
Cacnes of previous years. The result has been 
a keen competition for the valuable scholarships, 
and the standard of examination is now about that 
reached by men leaving the various university 
colleges after a complete day course of, say, three 
years. It is a noticeable feature of the scholarship 
awards that a large number go to students at (or 
about to leave) the Royal College of Science. At 
first sight this would seem to be wholly due to the 
fact that the staff of the Royal College are, to 
a considerable extent, the examiners for the Board 
of Education examinations, on the results of which 
the scholarships are awarded. Thus students of the 
Royal College, and in a smaller degree all students 
in classes receiving grants from the Board of Edu- 
cation, are at a considerable advantage compared to 
those in other independent institutions, such as 
many of the University colleges, whose courses are 
different from, but not necessarily inferior to, or 
less practical than, those prescribed by the authori- 
ties at South Kensington. Much has been written 
on the desirability of students being examined, at 
all events in part, by their own professors and 
teachers. In this respect students of the South 
Kensington College are so favoured by the present 
state of affairs that it is scarcely surprising a 
large number of these valuable scholarships, which 
were never intended to be in any sense a perquisite 
of one institution, should fall to their share. Un- 
less the examinations for these scholarships be con- 
ducted by independent examiners, drawn from 
various sources, all students other than those at 
South Kensington are necessarily handicapped. 
Perhaps this is inevitable ; but if the subjects of 
examination, and the weight attached to each 
separate subject, were such as is common in most 
engineering courses in the institutions providing 
technical or scientific instruction in this country, 
this handicap would not be nearly so heavy as it 
is at present. The subjects of examination are 
eleven in number, including Practical Geometry, 
Mechanical Drawing (with alternatives of Building 
Construction and Naval Architecture), Mathe- 
matics, Theoretical Mechanics, Applied Mechanics, 
Physics (Sound, Light, and Heat), Magnetism 
and Electricity, Chemistry, Metallurgy, Steam, and 
Freehand Drawing, This list is roughly the same 
as that prepared by the late Sir Joseph Whitworth, 
and was at that time doubtless quite satisfactory ; 
but of late years the changes introduced by the 
Board of Education in these examinations have 
been of such a nature as to make the chief sub- 
jects necessary for success those belonging.to the 
group of pure physics. For example, the marks 
obtainable in the competition are, for Applied 
Mechanics 280, and for Sound alone 420. Again, 
for the group of four engineering subjects— 
viz., Practical Geometry, Mechanical Drawing, 
Applied Mechanics, . and Steam—the maxi- 
mum credit obtainable is 1260 marks; while 
for the four physical subjects of Sound, Light, 
Heat, and Electricity the marks offered are 
1680. This extraordinary state of affairs has 
come about through the splitting-up of the 
examination in Sound, Light, and Heat—for- 
merly reckoned as one subject—into three separate 
subjects, each having the same maximum marks 
as were formerly given to the three combined. 
Whilst it would no doubt be easy to name an in- 
stance in which some knowledge of acoustics might 
be of value to an engineer, upon what reasonable 
basis should 50 per cent. more credit be given for 
such knowledge than for a knowledge of applied 
mechanics when the competition is for an engineer- 
ing scholarship ? 

The present unsatisfactory state of the scheme is 
widely recognised in the engineering departments 
“A the provincial colleges: frequently students 
ed to decide, after considering the possibility of 
will hs Whitworth Scholarship, whether they 
wr ene “ the regular course of engineering 
- Shae take up a great deal of pure physics, 
altogeth er they will leave the competition alone 
ch ee aa anctiealty inclined students frequently 
ein e latter course and regard a good training 

Sineering subjects as outweighing the advan- 








tages of the scholarship, if the winning of it depends 
upon their first becoming physicists. Another case 
often arises: A student or apprentice wins a 501. 
Whitworth Exhibition, and finds two courses open 
to him. The first is to go to the nearest engineer- 
ing college of high standing, and the second is to 
take the ‘‘ Royal Road” to a Whitworth Scholar- 
ship by going to South Kensington. Those who 
choose the second alternative probably provide 
satisfactory students for the Royal College of 
Science, and may satisfy their ambition by getting 
a Whitworth Scholarship, but undoubtedly many 
good men refuse the bait. 

Other points might be criticised ; but, perhaps, 
sufficient has been said to suggest reasons why this 
most liberal scheme is not regarded as a success by 
many practical engineers. 








STEEL WORKS IN JAPAN. 

ENGINEERS and steel manufacturers in Europe and 
America have been watching with interest the re- 
ports which have come to hand from time to time of 
the steel works being constructed by the Japanese 
Government at Wakamatsu, about nine miles to 
the west of Moji, the large and well-known coaling 
port on the Shimonoseki Straits and the northern 
terminus of the Kiushiu Railway, and we have 
noted the progress which has been made. The 
original estimate of the cost of the works was some- 
thing over four million yen, and the consent of the 
Diet was obtained for that expenditure. In con- 
sequence, however, of a report which was received 
from Mr. Oshima, an engineer who had been sent to 
Europe and America to make investigations, it was 
seen that this amount was altogether inadequate, 
and that at least ten million yen more would be 
required. This and subsequent additions were 
voted by the Diet, until a total appropriation of 
over twenty million yen was reached. That should 
have sufficed, and would have sufficed had prices 
remained as they were in 1896 and 1898, when the 
estimates were prepared ; but prices rose rapidly, 
and Mr. Wada, the director, found himself obliged 
to ask for a supplementary grant. This the Cabinet 
did not agree to include in the estimates, and thus 
Mr. Wada found himself in a very difficult position ; 
for if he had paid for all the machinery ordered 
abroad, he would beentirely without fundsto complete 
the works in Japan, and the foundry would have been 
left unfinished—a conspicuous monument of failure. 
Luckily at that time there wasa sum of money left 
unused, owing to the fact that the work for which 
it had been originally appropriated was either 
not yet begun or not completed. This sum was 
sufficient to pay the price of the goods bought on 
contract, and, with the consent of the Minister of 
Agriculture and Commerce at that time, it was 
used for this purpose. In his anxiety to carry out 
his work to a successful issue Mr. Wada chose what 
he thought was the lesser of two evils, but in doing 
this he broke official regulations. The consequence 
was an inquiry by the High Committee of Civil 
Service Investigation, and Mr. Wada has been 
dismissed from the service with a reprimand, 
which precludes him from holding any official ap- 
pointment for two years. No charge has been 
made against either Mr. Wada’s honour or honesty, 
and much sympathy has been expressed for him, as 
it is felt that he has suffered on account of his 
enthusiasm for his work. 

It is not at all probable that the establishment 
at Wakamatsu will be allowed to become a failure, 
but it certainly will have cost an immense sum 
before it is got into complete working order. While 
it is impossible not to admire the pluck and enter- 
prise of the Japanese in matters requiring long 
experience, they should go slowly, so that their 
progress may be sure. Iron and steel works are 
the results of generations of experience, and a 
beginning should have been made in Japan on a 
small scale. Writing on this subject, the Japan 
Daily Mail says: ‘‘It is impossible not to recall 
at this juncture the fact that when the establish- 
ment of an iron foundry was contemplated by the 
Government, offers are understood to have been 
made by foreign firms of the highest standing, who 
were prepared to build and start the foundry under 
conditions by no means onerous to Japan, and who 
would have agreed to hand over the whole concern to 
the State after a certain term of years. The Govern- 
ment doubtless gave the matter full consideration, 
and. came to the conclusion that it could do better 
on its own account. Perhaps events will ultimately 


justify that decision, but it must be confessed that 


the outlook is.not promising at present. An im- 
mense sum has already been expended ; further 
appropriations are necessary ; the foundry is not 
yet able to do the work for which it was intended ; 
and the Diet has actually approved a project for 
constructing another foundry at Kure. Tt appears 
to us that this is a case of going too fast. Japan 
has no occasion to give any further proofs of inde- 
pendent competence. What she has to think of 
now is how to get her wants supplied in the 
cheapest and most efficient manner, let the re- 

uisite assistance be procured whence it may.” 

his seems good advice, and probably the Japa- 
nese Government will profit in the future from 
the experience at Wakamatsu. 

In the last consular report on the trade of 
Shimonoseki and Moji there is a special reference 
to the iron and steel works at Wakamatsu by Mr. 
Ernest A. Griffiths, from which we learn that the 
ground occupied by the steel works is about 248 
acres, with an additional lot of over 74 acres for 
enlargement purposes. The works lie on the 
eastern side of a large lagoon 10 miles in circum- 
ference, which is to be deepened to 20 ft., and 
a quay. wall over 2000 ft. long is being built 
along the front of the works. The quay is con- 
nected by a branch line with the main line of 
the Kiushiu Railway, as well as with all parts 
of the works, the length of railway lines 
within the works amounting to about 20 miles, 
The machinery and appliances are of the most im- 
proved kind, and are of German make, with the 
exception of the electric cranes, which were mado 
in America, 

The raw material used in the works—magnetite, 
hematite, and a smaller quantity of zimonite—is 
all obtained in Japan, with the exception of a 
portion of the ore, which is supplied, under con- 
tract, by the Hang-Yang Ironworks, from their 
mines in Dayeh, Hupeh, China. The site of the 
works has been carefully selected, not only for the 
supply of the raw materials, but also for the export 
of the finished products to China and other Eastern 
countries. 








VICTORIA WORKS, MILLHOUSES, 
SHEFFIELD. 

Art the Summer Meeting of the Institution of 
Mechanical Engineers, held in Sheffield in 1890, one 
of the works visited were those belonging to Mr. 
W. 8S. Laycock. We described these at the time* as 
‘small, but exceedingly interesting.” They were 
laid out for the manufacture of certain special fit- 
tings and appliances used in railway carriages and 
steamships. Shortly after the visit of the Mecha- 
nical Engineers, the growth of the business com- 
eae Mr. Laycock to take larger premises, which 

e laid out in a very complete manner. These 
works we also illustrated and described.t The 
increase of the business has since been so rapid 
that the second establishment was in turn out- 
grown, and another remove became necessary. 
The former works were situated in Sheffield, but 
for the larger premises more ground was required 
than could be obtained in the crowded part of the 
city. A large piece of land was purchased at Mill- 
houses, which is about two miles on the south side 
of Sheffield, and adjoining the main line of the 
Midland Railway. Here a fine five-storey building, 
200 ft. long and 42 ft. deep, has been erected, and 
at the back are a series of nine workshops, cover- 
ing an area of about 270 ft. by 90ft. In addition 
to this there are the boiler and engine-house and the 
electric generators, forming the central station from 
which the works are supplied with power. 

During the last few years the field of operations 
in this business has been largely widened, and this 
has necessitated the laying down of a good deal of 
new machinery, much of it of a more powerful and 
heavier type than that which we formerly de- 
scribed. The various departments have been laid 
out especially for the development of mechanical 
inventions in connection with rolling-stock. The 
steam train-heating apparatus, which we fully de- 
scribed and illustrated when it was first brought 
out,{ has become quite an important branch of the 
business, and bids fair to be very much more so in 
the near future, many of the railway companies 
having taken it up. As is well known, Mr. Laycock 
makes every year a trip of observation to the United 
States, and he has m instrumental in intro- 


* See ENGINEERING, vol. 1., page 124. 
+ Ibid., vol. Ixvii., page 199. 








t Ibid., vol. lv., page 190. 
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ducing many features of interest and value into 
British railway practice. In many cases the task is 
one of some difticulty ; for, however anxious rail- 
way engineers may be to have everything under 
their charge of the best, the different lines upon 
which railway engineering has developed with us, 
and also the different conditions of service, often 
make large expenditure and delay of traffic neces- 
sary in effecting change. 

There is no doubt that the American system of 
rolling-stock lends itself more readily to the expan- 
sion of travel, which is a feature of the present day. 
Our design of passenger vehicles—coach-bodies 
placed on an underframe—was well enough when 
people were content to be packed in a train, and 
simply sit still until they arrived at their journey’s 
end. That was what they had been accustomed to 
with the horse-drawn coaches, and the extra speed 
given by the locomotive was such a boon that at 
first nothing more was expected. The modern 
traveller has now found that the power of a loco- 
motive has made possible something besides high 
speed. He asks not simply to exist, but to live 
comfortably, during a railway journey of any 
length. The little boxes—‘‘hutches,” uncompli- 
mentary Americans call them—which constitute 
the compartments are no longer sufficient. People 
travel so much now—they rush from London to 
Liverpool, or Glasgow, to Newcastle or Penzance, 
so frequently, that the time must be utilised for 
eating or sleeping. This, of course, is far more a 
necessity on continents than in our island, and 
fortunately for the Americans, they took the omni- 
bus as their prototype of railway vehicle rather 
than the coach or hackney-cab. 

These remarks suggest themselves to us from 
the number of appliances suitable for railway cars, 
as opposed to coaches, which are to be seen at the 
Victoria Works. One of the most interesting of 
these is the vestibule, which affords communica- 
tion between cars, and which is now a necessary 
feature of the corridor train. There is a great 
deal more in the vestibule than the ordinary pas- 
senger would think. It is, of course, primarily a 
passage-way ; but it should also perform an im- 
portant function as a steadier of the movement of 
the train, and as a partial safeguard against acci- 
dent. The flexible body of the vestibule is com- 
posed of a steel framework with india-rubber 
material to keep out the weather, and which has 
powerful springs incorporated in its structure. 
Each part ends in a flat steel frame, and when the 
ends of the two parts of the vestibule—one part on 
each car—are pressed together, the flat frames form 
a most effective buffer which prevents the carriages 
telescoping in case of collision. So far as vibration 
is concerned, the pressing together by the springs 
of the vestibule frames causes the different vehicles 
to ride almost as steadily as if the whole train were 
one long carriage on numberless bogies—supposing, 
of course, such an arrangement were possible. 

The automatic coupler and central buffer, 
which we described and illustrated some time 
ago,* forms a prominent feature in the form of 
vestibule—the Pullman vestibule—which Messrs. 
Laycock are introducing into this country. It will 
be remembered that the coupler referred to could 
be fitted and used alternatively with the ordinary 
side buffers, the latter being arranged to push back 
and locked out of the way. This arrangement has 
been adopted on some of our principal lines, and, 
we understand, has worked admirably. This is 
satisfactory to hear, as there is no doubt central 
bufting offers some advantages, apart from the 
facility it affords for a more perfect vestibule— 
notably that it makes a more flexible train, and 
does not tend to bind flanges of wheels against the 
rails in going round curves. This should appeal 
especially to the locomotive engineers of those 
lines that have stations on the curve: an arrange- 
ment which makes it espécially difficult to start 
trains. Interchangeability of rolling-stock is a 


_ feature that often makes improvement in design 


difficult ; but the design which Mr. Laycock has 
invented allows of the cars being worked either 
way. Apart from this, however, the modern 
system is tending largely to build trains rather 
than separate coaches; that is to say, a certain 
train will be designed for a special service, and 
when put on the road it will hardly be broken up ; 
or, at any rate, the component parts will be used 
only for the particular service. 

For the present, however, we must leave the 


* See ENGINEERING, vol, lxvii., page 645, 





question of vestibules and couplers, although there 
is a good deal that might be said on the subject, 
and we will proceed to give a few details of the 
Victoria Works. So much attention has been 
given to laying out these shops and selecting 
machine tools that the departments might well 
serve as an index to what is desirable in establish- 
ments of this nature. We regret to have seen 
American machine tools still predominating, but it 
is to be hoped that this will be a less noticeable 
characteristic in future, as some of the more 
intelligent and enterprising British makers have 
made great advances of late, as our columns will 
testify. It will be remembered, too, that Mr. Lay- 
cock from the first adopted a system of standard- 
isation, the value of which is now more generally 
recognised. It is in this field that American 
machine tools chiefly excel, a fact that may profitably 
be borne in mind. In the principal machine-shop of 
the Victoria Works a good many fresh tools have 
been laid down, in addition to those we formerly 
described. 

There is one of Messrs. Brown and Sharpe’s large 
universal milling machines, which is found a most 
useful tool, doing a good deal of heavy work with 
great accuracy. A new drilling machine by the 
Cincinnati Drilling Machine Company is worthy of 
notice. It will take a wide range of work, the 
table swinging out of the way when not needed, the 
base-plate then acting as a bottom table. There is 
a sliding bracket to guide the drill spindle, which 
racks down, so that a heavy casting can be dealt 
with. Close by is a gap lathe by Messrs. Pratt 
and Whitney. It hasa sliding bed, and, with the 
gap open, work can be got in 40 in. in diameter and 
24 in. wide. This also is an excellent machine, and 
is notable as being, in detail, somewhat outside 
usual American practice. Near by are several 
automatic machines, adapted specially for the work 
carried out in the shops, besides others of stock 
mene by Brown and Sharpe, Pratt and Whitney, 

arner and Swasey, and other firms. The three 
main lines of shafting are each driven by a direct- 
connected multipolar slow-speed motor and one 
auxiliary shaft driven by a Renold’s chain running 
at 1200 ft. perminute. The system of chain-driving 
in this way is highly spoken of by the management, 
and it certainly runs very smoothly and quietly. 

In the valve and cock-making department there 
is some very pretty new machinery, which, how- 
ever, is similar in general principle to that of which 
we made reference in our former account of the 
old works. A machine for grinding in plugs to 
shells should, however, be noticed. It is an 
ingenious machine, which imparts to the work a 
reciprocating rotary motion. There is a friction 
bevel gear, the driving wheel taking first one cone 
and then the other, by the driving surface being 
alternately raised and lowered. 

The power-house is a fine building, and is really 
beautifully fitted up. It has a panelled ceiling and 
tiled walls in cream and chocolate, and also tiled 
floor. It contains, firstly, a pair of horizontal cross- 
compound condensing Corliss engines, by Hick, 
Hargreaves, and Co., of Bolton, connected to an 
eight-pole compound-wound generator by West- 
inghouse and Co. There are also two sets of ver- 
tical compound-condensing engines by Robey and 
Co., of Lincoln, to each of which is connected a six- 
_ compound-wound engine-type generator by 

estinghouse and Co. A compound high-speed 
Westinghouse engine drives a six-pole compound- 
wound generator, also by Westinghouse and Co. 
The total electrical power is about 400 kilowatts 
at 125 volts pressure. There are two independent 
Wheeler condensers, and a battery of sixty-five 
chloride cells in an adjoining building. Steam is 
generated by three Lancashire boilers. There is 
also an economiser and an auxiliary Wheeler feed- 
water heater, which utilises the exhaust from the 
condensers and feed-pumps 


The driving of machines throughout the different | A 


departments of the works is by electricity, and 
electric lighting is installed throughout, the in- 
closed arc light being used in some departments. 
In the light plating-shop, where the storage heaters 
are made, there is some ingenious machinery which 
has been designed especially for the work, and to 
which we may have occasion to refer on a future 
occasion. Inthe wood-working department there 
are also some special machine tools, mostly of 
American make. Other departments are the brass 
foundry, which contains a full uipment of 
American moulding machines, which not only 
turn out better work, but enable it to be done at 





a considerable lower cost ; buffing and polishing 
shop, electro-plating shops, the roller-blind depart- 
ment, where also there are a number of special 
machine tools. There is an “Otis” electric pas- 
senger elevator, communicating with all floors of 
the main building. 

Among some other of the principal objects manu- 
factured at these works may be mentioned the 
‘either side” railway wagon Loins, illustrated and 
described on e 57 of our seventy-first volume ; 
this brake io since been greatly improved; 
the balancing device for wagon doors, torpedo 
ventilators, dust and draught excluders, spring 
seats, lubricating devices, and various other appli- 
ances. As considerable numbers of these articles 
are manufactured, there has been a good field for the 
exercise of ingenuity in the application of labour- 
saving devices. Quite an extensive department has 
been set aside for the production of an elastic journal 
packing, which acts as a lubricator. This takes the 
place of the older system of lubricators and pads, of 
which, however, quite a number of sets are still made 
at these works. The elastic packing is made up of 
horsehair and wool mixed in together. The work- 
ing up of the two was a problem not easy to solve, 
as the one is straight and the other is curled. 
The operation had to be carried out by hand, but 
even then it was a slow and costly process. By 
the use of two machines Mr. Laycock has devised, 
the work is now done expeditiously at one-twentieth 
the cost, and in a more effective manner. The 
wool acts as a conveyor to the lubricant, and the 
hair keeps it open so that it does not clog or hold 
the oil. We understand that by the use of the 
elastic packing there is a saving of one-half in the 
quantity of oil used, it being safe to limit the supply 
to the requirements of the journal. 

For the purpose of testing various new features 
in railway design, a considerable length of line, with 
points and crossings, has been laid down at the back 
of the buildings. 
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Digest of the Statutory Law Relating to the Management 
and Rating of Collieries. By H. B. Hans Hamitton, 
of the Inner Temple, and North-Eastern Circuit, 
Barrister-at-Law, Recorder of Berwick-upon-Tweed ; 
and Urquuart A. Forsss, of Lincoln’s Inn, Barrister- 
at-Law. Newcastle-on-Tyne and London: The Walter 
Scott Publishing Company. Demy 8vo. 600 pages. 
[Price 7s. 6d.] 

Tuts digest has been compiled for the use of 
colliery owners, viewers, and inspectors; and 
having regard to the complicated series of enact- 
ments which regulate the working of collieries, 
those who are interested in the law of mines should 
welcome the appearance of a volume which contains 
the material parts of the statutory law within 
a small compass. The work before us is divided 
into eight parts. Part I., which is introductory, 
gives the titles, application, and time of commence- 
ment of the statutes, statutory rules and orders ; 
and a glossary of terms, such as ‘‘ workman,” 
‘‘mine,” &c., which are constantly found in the 
Acts. Part II., under the heading ‘‘ Master and 
Servant,” comprises all the important provisions of 
the Coal Mines Regulations Act, 1887, relating to 
the employment of boys, girls, and women, and the 
payment of wages. Attention is also drawn to such 

rtions of the Truck Acts as are material ; the 
eer ne: Liability Act, 1880; and last, but not 
least, the Workmen’s Compensation Act, 1897, the 
interpretation of which has given rise to so much 
vexatious litigation. The authors have printed not 
only the text of this Act, but also the statutory 
rules and orders which have been issued in connec- 
tion therewith, and which comprise an appendix of 
thirty forms. Such forms are exceedingly useful to 
any lawyer who has to deal with a case under the 





ct. 

The fourth chapter is devoted to strikes. As the 
work does not pretend to be a digest of case law, but 
few of the recent decisions relating to the powers of 
trade unions have been inserted. 

Part III. is devoted to the question of Manage- 
ment. It includes chapters on (i.) the internal 
arrangement of mines ; (ii.) certificated managers ; 
(iii.) returns, notices and orders ; (iv.) inspection ; 
(v.) rules; (vi.) explosives; (vii.) sale of coal. 
With regard to the general and special rules which 
must be observed so far as is reasonably practicable 
in every mine, the gist of these is given, and they 
are arranged in such a way that the rules 
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relating to every particular subject may be easily 
found. 

In Part IV. the authors deal with those parts of 
the various Acts which impose penalties for offences. 
It is surprising how many statutes have to be con- 
sulted in order to define the full liabilities and 
responsibilities of the owner of a coal mine. 

Part V. relates to legal proceedings which may 
be instituted (i.) under the Coal Mines Regulations 
Acts ; (ii.) under other Acts affecting coal mines. 
Though primarily intended for those interested in 
the practical work of collieries, the authors express 
a hope in the preface that their work may also be 
found useful to the legal profession. We think 
that Part V. amply justifies this expectation. 
Part VI. relates to the application of Acts to Scot- 
land and Ireland; while Part VII. deals with the 
special Acts and Awards relating to the Forest of 
Dean. 

In view of the extraordinary difficulties which 
attend the rating of collieries for the relief of the 
poor, we are glad to find that the authors devote 
Part VIII. to the question of rateability. In 
dealing with this portion of their subject, they 
have not confined themselves to the statutes, but 
have given references to and extracts from cases 
which are calculated to assist those who have to 
estimate the hypothetical rent upon which the 
rateable value of a colliery is determined. 

The appendices contain extracts from (i.) a 
memorandum on the Truck Acts and Check Weigh- 
ing Clauses in the Coal Mines Regulations Acts ; 
(ii.) a memorandum relating to the Truck Acts for 
the use of His Majesty’s inspectors of mines and 
factories. These useful documents are not always 
easy to obtain. As they embody the interpretation 
which Government officials put upon the statutory 
law relating to truck, their value to the colliery 
manager is great indeed. 

A very useful feature. of the work is a descriptive 
index of the cases which are cited in the text. 
This index gives references to the reports, where 
the cases are to be found, and a note of each section 
of any Act which has been judicially interpreted. 

An exhaustive index completes a work which we 
recommend to all who have to thread their way 
through the meshes of the statutory law relating to 
coal mines. 
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NOTES. 

Important Rarsway Work In New York. 

From an article which appeared in a recent issue 
of The Railroad Gazette, it appears that the Penn- 
sylvania Railroad Company is about to expend a 
sum of about 8,000,000/. in improving its access to 
the city of New York. At present the terminus 
of the line is in Jersey City, on the bank of the 
Hudson River, and passengers must cross this 


-|river by ferry in order to get into the city 


of New York proper. The new line is to start 
in a junction with the existing line near’ Harri- 
son, at a point about 6 miles out from the 
present Jersey City terminus. From this junc- 
tion it will be carried on embankment up to 
the Bergen Ridge, in Hoboken, a distance of about 
six miles, in the course of which seven lines of 
railway, an important highway, and the Hacken- 
sack River will all be crossed by bridges. At the 
Bergen Ridge the line will enter a tunnel, having a 
total length of just under six miles. This tunnel 
will pass nnderneath Hudson River and East 
River, and the line will finally emerge into daylight 
again in Long Island City, passing on its course under 
the whole of Manhattan Island, where it will never 
be less than 40 ft. below surface level. The New York 
City station will be on Manhattan Island, between 
Seventh and Ninth-avenues. For.the greater part 
of its length this tunnel will be well below low- 





water level, and, as already mentioned, will com- 
prise two subaqueous tunnels. With the ex- 
— gained in driving the still unfinished 

udson River Tunnel, it is not thought that the 
work under the North River will present any 
special difficulties, but at the East River crossing 
there are deep pockets of silt and quicksand on 
each side of a rocky ridge, and at this point much 
difficulty is expected. There will be two tunnels 
under the Hudson and four under the East River. 
These costly works are not expected to be imme- 
diately profitable, but the Pennsylvania Railroad 
Company will doubtless reap its reward later on, 
and is prepared to wait a few years for it. 


Tue Nationa Puysicat LABORATORY. 


Work has now been regularly started at the 
National Physical Laboratory, Bushey House, Ted- 
dington, and we have received a circular pointing out 
the nature of the assistance the staff is in a position 
to afford to the industrial public. In the Engineer- 
ing Department the following series of tests can now 
be undertaken : (i.) Testing of pressure gauges ; 
(ii.) testing of materials of construction on a small 
scale for experimental purposes; (iii.) testing of 
indicators and indicator springs; (iv.) certain 
general engineering tests; (v.) testing of length 
gauges and of screw gauges; (vi.) photomicro- 
— investigation of metals and alloys, and spe- 
cially of steel rails. In the Physics Department 
the testing work includes, among other experi- 
ments: (i.) Electrical tests of all kinds, more espe- 
cially those relating to standards of capacity and 
inductance; (ii.) tests of the magnetic perme- 
ability, hysteresis, the magnetic ageing, and other 
magnetic properties of iron; (iii.) thermometric 
tests of instruments for measuring temperatures 
up to 1200 deg. Cent.; (iv.) the measurement of 
coefficients of expansion ; (v.) the testing of photo- 
graphic and other lenses ; (vi.) the standardisation 
and graduation of glass vessels used by chemists 
and in certain industries—e.g., the dairy trade. 
Arrangements are also being made for photo- 
metric and other tests on glow lamps. Up till 
now it has been necessary for many manufac- 
turers to procure their standards of reference 
from abroad ; but, as the above list shows, there is 
no longer any excuse for this. It is to be hoped, 
however, that the director—Dr. R. T. Glazebrook, 
F.R.S.—will make a point of keeping the world 
well informed of the details of the methods of 
standardisation employed, so that they may be 
tg to criticism from competent outsiders? Since 
all measurements are necessarily erroneous, it is 
essential that the scientific public shall know the 
means taken to reduce the errors to a minimum 
before the standards ‘issued by the department can 
be accepted as authoritative. Moreover, the pub- 
lication of such details will of itself do much to 
advertise the department. In addition to the 
standardisation of industrial instruments, we are 
glad to learn that already a number of important 
researches are being carried out in the laboratory. 
Amongst the matters of more immediate interest to 
engineers, we note thatan investigation is being made 
with a view to improying the 3 aces means of mea- 
suring very high pressures. Wind pressures are also 
being investigated, whilst other researches have a 
bearing on the physical properties of nickel steel, 
aluminium, and other metals. In electrical work, 
a research is in progress on the absolute unit of re- 
sistance with apparatus provided by the Drapers’ 
Company as a memorial to the late Professor 
Viriamu Jones. Work is also being done in the 
construction of mercury standard resistances, and 
of standards of capacity and inductance, whilst 
it is hoped shortly to begin a research on 
the properties of optical glass. Owing to the in- 
adequacy of the present grant from the Treasury, 
the amount of work in progress is restricted from 
want of funds, and it has become necessary to 
appeal to private generosity to supplement the 
notorious stinginess of Parliament in matters 
scientific. An appeal is therefore being made to 
the public to subscribe enough to guarantee 25001. 
a year for a period of five years, at the end of 
which time it is hoped that the standardisation 
work of the laboratory will be on a paying basis. 


Tue Norra Atiantic Mart SERvICcE. 


The important announcement made by Mr. 
Gerald Balfour at the Master Cutler’s Feast on 


Tuesday last, and the publication on the same day 
of the circular letter issued by Lord Inverclyde to 
the shareholders of the Cunard Company, put a 
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somewhat different aspect to the great question |formal agreement being drawn up, it is sometimes 
of the Atlantic shipping trade which was raised by ° ng br yg somo ” hada b-4 = = 
the action of Mr. Pierpont Morgan in the organising | stances from which the intended duration of a contract 
of his proposed great combine. Until the meeting | of hiring and service can be inferred is the reservation of 
of the Cunard shareholders, which is to be con-| wages weekly, it must be taken to be a weekly hiring. 
vened as soon as possible, takes place, nothing But where wages are calculated by piecework and paid 


; i | weekly, such weekly payment does not necessarily 
definite can be said to have been settled, but there | scualashe 5 eaabiy idiee (race >. ierwedik, 


can be little doubt that the proposed arrangement 

“ 6 Q.B.D. 1]. The payment of w: weekly therefore 
caviod trough," Whetevor maybe atid by thows| otal er tet et res 

° any stipulation as noth a e end, 

who are interested in certain special directions—and | middle, of the week [Peters v. Stavely, 31 J.P. 40]; but 
the interests are very powerful—there is no doubt | in the case —— a Fagus who — by the piece 
that the public generally will look upon the re math gig — _ stb : Sod ho will bo entitiod to t be 
posed agreement as a counter move designed to wages actually earn cacooiion to the amount of labour 
checkmate an endeavour to wrest the control of the | done [Margerison v. Birtwistle, 36 J.P. 100]. 
Atlantic shipping trade from British hands. That} Attempts are often made to establish a custom which 
is the popular view ; of course, more or less unin- alleged oe ee: to — = a seme 
structed, and it remains to be seen what effect the | *©98™, even though they may have been taken on mere 
new arrangement, if carried out, will have on Mr. si ieeedaee Fa parma gn tae | pret 
Morgan’s campaign. The principal feature in the| had been dismissed at an hour’s notice. The magistrate 
negotiations between the Government and the/ refused to acknowledge any custom which entitled a 


directors of the Cunard Company is that the com-| “ casual” to one week’s notice. , 
pany is to receive substantial pecuniary aid from| . Absence without leave generally affords a sufficient 
. “ae 5 justification for summary dismissal. In the case of Bowes 
the public exchequer. This is entirely a new depar- | >, Press ( (1894) 1 Q.B. 202), a miner refused to descend 
ture in modern politics, and will doubtless raise| the pit because a non-unionist went into the cage. The 
much opposition in various political coteries. But} manager refused to allow him to go down later. The 
whatever side one may take in regard to the ad-| Court of papest held that the justices were right in hold- 
visability of such a new departure, every disin-| "8 yoke we ae Senate himself, and that the contract 
terested citizen will be glad to see that the Again, when a workman under the Employers and 
Government has had the courage to do something 2m, one Act, 1875, absented himself from aie employ- 
which involves responsibility. According to the| ment in breach of his contract of service, the employers 
text of Lord Inverclyde’s letter, the company agree | subsequently continued to employ him, and to pay him 
to build two large steamers of high speed for the| his weekly wages. It was contended, in these circum- 
: : : stances, that the employers had waived the breach of 
Atlantic trade, the money for which will be contract ; but the Court of Queen’s Bench refused to adopt 
he ee ot SS aor oak ae ee” to en ee 
" . . employers re e accu rom his obligation. 
Government will have a first charge on the ships| The Wynnstay Collieries v. Edwards, 62 J.P., 823].— 
as security, and will also hold a claim on the| All Sa ae at issue ry a the pce ts os =. 
general assets of the company. The money is to wor ra pes ers tne = gaia on OU Sy eoler aie. “S58 
be repaid in twenty years. The Cunard Com- In “i disputes between masters and workmen, the 
ener will pledge itself to “remain a purely | court of summary jurisdiction may adjust and set off the 
3ritish undertaking” during the term of the| one against the other, all such claims on the part either 
agreement. ‘‘ Under no circumstances shall the | of the employer or of the workman, arising out of or inci- 
management of the company be in the hands of | dental to the relation between them, as the Court may 
or the shares or the vessels of the compan find to be subsisting, whether such claims are liquidated 
held t ioe th Deitish aubicsts.” The YY or unliquidated, and are for wages, damages, or other- 
eld by other than Dritish subjects. — 18 18) wise. It is therefore competent for the Court, in a case 
a very different matter to the shadowy lien offered | where an employer summons a workman for absenting 
by the “flag,” of which we have heard so much | himself to set off wages due to the workman against the 

of late. From the time the vessels commence to | damages which he may be ordered to pay. 

run the Government will pay a subsidy of 150,0001. The mere ment of damages by a workman who 
: > absents himself from work does not, in certain kinds of 
a year, the present subvention being removed, and employment, satisfy the requirements of the law. A 
the vessels are to be at the disposal of the Govern-| heavy fine or imprisonment may be inflicted in a case 
ment, as wellas the rest of the fleet, at agreed rates. | where important public interests might be prejudiced by 


It is further agreed that the Cunard Company will | the neglect of a workman. Thus it is provided by Sec- 
not unduly raise freights nor give preferential rates ee 3 yo de gem cog Se molipe se - Ani no. 
to foreigners. . The Government, it will be seen, while authority or by any company or contractor upon whom 
endeavouring to benefit the British shipping trade, | is imposed by the Act of Parliament the duty, or who 
lias taken care to protect the interests of British | have otherwise assumed the duty, of supplying any city, 
manufacturers and merchants at large. Doubtless | &c., with gas or water, wilfully and maliciously breaks 
indignant protests from ‘‘pure economists” will er’ & of thay with — ee, gr ype 
‘ nae : : aving reasonable cause ieve that the probable 
be heard ; and probably much indignation will be consequences of his so doing, either alone or rsa 
lavished by certain publicists of various grades. We | bination with others, will be to deprive the inhabitants 
have had it brought home to us lately, however, | of the city, &c., wholly or toa t extent of their 
that events in political, as in other spheres, do not | supply of gas or water, he shall be liable to pay, on 
always keep in the ruts that theorists dig for them, | S¥™mary conyiction, a penalty not exceeding 20/,, 
or to be imprisoned for a period not exceeding three 
months, with or without hard labour. Section 5 of the 
; same Act provides that where any person wilfully and 
THE LAW OF MASTER AND SERVANT. | maliciously breaks a contract of service or of hiring, 
In many of the cases relating to the law of master and | Knowing or having reasonable cause to believe that the 
servant recently published in ENGINEERING, the dispute probable consequences of his so doing, either alone or in 
has been occasioned by workmen absenting themselves combination with others, will be to endanger human life, 
without leave. Whether they adopt this course out of | Of cause serious bodily injury, or to expose valuable pro- 
laziness or caprice, or at the solicitation or command of a| Perty, whether real or personal, to destruction or serious 
trade union, the result to the employer is the same ; and | !2jury, he shall, on conviction thereof by a court of sum- 
it is fortunate that even at a time when the law seems to rcs Bg egg cre iy or on indictment as hereinafter men- 
favour the workman in many particulars, he cannot break | tioned, be liable either to pay a penalty not exceeding 
his contract of employment without exposing himself to | 20/., or to be imprisoned for a term not exceeding three 
summary proceedings at the hands of his employer. The | ™onths, with or without hard labour. : a 
famous Glamorgan Coal Company case itself originated It will be seen that Section 5 is not restricted in its ap- 
from this cause. Nearly 120,000 men broke their con- | Plication to the workmen employed by local authorities. 
tracts by absenting themselves from work on several he engineer in charge of a pumping engine at a mine 
days which the South Wales Miners’ Federation de- | Could be prosecuted to conviction, if his wilful and mali- 
creed should be observed as holidays. Each of these | Cious neglect caused the mine to be flooded : 
men could have been brought to justice by his em-|, Cases under these two sections of the Conspiracy Act 
ployer; but for reasons of policy the masters held have not often arisen. ‘ 
their hands. Had they enforced their strict legal rights, | _ On os seem 7, at Durham County Police Court, 
a substantial sum of money could have been recovered. | Joseph Mawston and 116 others, cokemen in the ag sd 
In a recent case, at Durham, 117 cokeyard men refused | Of Messrs. Cochrane Brothers, at New Brancepeth Col- 
to work on a particular bank holiday. The owners, who save, era near Durham, were summoned for absent- 
issued summonses against them all, stated that by reason | ng themselves from work without having previously given 
of the men _absenting themselves, a loss of 116/. 2s. 4d, | notice, on Bank Holiday, August 4 last. The owners 














had been incurred. The trate fined each of the | Claimed 5s. damages from each defendant. 3 
men who had remained away from work the sum of 5s., Mr. Mawson appeared for the owners, and Mr. Dix 
and each boy 2s. defended. 


In view of the frequency with which, in the course of | Mr. Mawson intimated that four of the cases had been 
the last few years, this method of proving their indepen- | withdrawn in cases where the men were sick orhad turned 
dence has been resorted to by trade unions and individual — work on the Bank Holiday. He went on to say that 
workmen, a short account of the law upon the subject | a Bank Holiday was not a recognised holiday under the 
may prove useful. agreement which had been signed between the 





Inasmuch as a hand is often taken on without any | Owners’ Association and the Cokemen’s Association. In 





the case in question the owners were never acquainted 
with the fact that the men were going to take holida 

until the Saturday, when the manager, Mr. Pee 

learned quite incidentally that a meeting of the men had 
been held, and a decision come to to lay the cokeyards 
idle. Mr. Peel, on learning this, communicated with the 
miners’ local secretary, and afterwards with the general 
secretary of the association, the latter of whom intimated 
that the holiday was not recognised, and that the men 
should go back to work. Mr. Mawson added that the 
contract of service between the owners and the men 
showed that fourteen days’ notice was to be given on 
either side before terminating the engagement. Con- 
siderable damage had been sustained by the owners, the 
amount being estimated at 1/. 104 man, though only 
nominal damages were claimed, the object of the prose- 
cution being toenforce regularity in the working of the 


yard. 

Evidence having been called in support of the summons, 
Mr. Dix, on behalf of the defendants, submitted that the 
men had not been fairly treated. On two occasions, at 
the request of the masters, they had worked on holidays, 


als”| and now, on this occasion, because they did not work 


the masters had summoned them. The pitmen were 
not working, and, in consequence, as there would not 
have been any work for them to do, they decided not to 
work. He said the men had a moral as well as a legal 
grievance, and they felt very strongly — the manage- 
ment for the course they had taken. He submitted that 
they were justified in the circumstances in not going to 
work ; and if a breach of the law had been committed, it 
was only a technical offence, and they ought not to have 
to pay any damages. 

he Bench decided that there had been a breach of 
contract, and awarded damages—5s. each against each 
man and 2s. 6d. each against each boy, with costs. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market. — A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday, and prices were firm, partly in sympathy with 
the improvement which set in on the Stock Exchange. 
Warrants were somewhat scarce, and about 5000 tons of 
Cleveland were lifted, supposed to be for the loading of a 
steamer at Middlesbrough for America. It was also re- 
rted that within the past few days additional sales of 
umberland hematite iron had been made for export to 
the United States, the quantity named being 10,000 
tons. Scotch rose 3d. per ton, Cleveland 14d., and 
Cumberland hematite iron 2d. per ton. At the two 
meetings of the ring some 13,000 tons changed hands, 
and the settlement prices were: Scotch, 58s. per 
ton ; Cleveland, 53s. 6d.; Cumberland hematite iron, 
61s. 9d. per ton. Business was inactive in the warrant 
market on Friday ; in fact, at_the afternoon session deal- 
ing was practically at a standstill. The tone continued 
firm, but although it was known in the market in the 
afternoon that the withdrawals of Cleveland iron from 
stores at Middlesbrough would amount to about 4000 
tons, prices closed without material alteration. Both 
Scotch and Cleveland gained 3d. per ton. Some further 
lifting of Cleveland warrants was reported. The settle- 
ment prices were: 58s. 44d., 53s. 6d., and 61s. 104d. 
per ton. The market was closed on Monday, which 
was selected as the autumn holiday (instead of the 
autumn Fast-day). This holiday, which is the last 
general holiday of the year, extends to many other 
——— besides Glasgow ; it certainly takes effect at 
lydebank, where there is a very large industrial com- 
munity. On Tuesday, however, business was resumed in 
the pig-iron market, and between 40,000 and 50,000 tons 
changed hands. At the opening the tone of the market 
was rather weak in rage’, with the extreme flatness 
displayed on the New York Stock Exchange, and_the 
excited condition of the money market on the other side ; 
but notwithstanding the fact that iron was freely 
offered, it was readily absorbed, and principally b those 
firms that have recently been identified with the buyin 

of iron for export to the United States. Prices cl 
above the lowest points; but Scotch was still 14d. per 
ton down since Friday ; Cleveland 2}d., and hematite 
iron 1}d. Some of the baying of Cleveland warrants was 
understood to be in connection with fresh business for 
America, and, in addition, it was reported that several 
thousand tons of Scotch foundry iron were sold on Tuesday 
for shipment to the United States. The settlement 
rices were: 58s. iid. 53s. 3d., and 61s. 104d. per ton. 
here was not much doing in the market this forenoon, 
but the tone was harder, and practically all Tuesday's 
losses were recovered, the improvement being due to the 
American advices. About tons changed hands. In the 
afternoon there was not a single transaction, and the settle- 
ment prices were : 58s. 14d., 6d., and 61s. 104d. per ton. 
The following are the quotations for No. 1 makers’ iron: 
Clyde, 65s. 6d. per ton; Gartsherrie and Calder, 66s.; 
Coltness, 70s.; Summerlee, 70s. 6d.; Langloan, 71s.—the 
foregoing all shipped at G: w ; Glengarnock (shipped 
at rossan), 69s. 6d.; Shotts (ship; at Leith), 
69s. 6d.; Carron (shipped at Grangemouth), 69s. per ton. 
The feeling caused by the monetary situation in America 
improved towards the end of last week, and the principal 
feature of the market has been the heavy withdrawals of 
ig iron from stock, both in Glasgow and in Middles- 
rough, 2650 tons being taken in the former case. There 
have again been a camer of sales made for export to the 
United States, and further encroachments on the already 
small stock in Middlesbrough are inevitable. The home 
trade continues steady, and the seenption of iron 
amongst local works is well maintained. e blast-fur- 


Coal | nace has been blown in during the week, so that there are 


now 83 blowing—the same as at this time last year. The 
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stock of pig iron in Messrs. Connal and Co.’s public war- 
rantstores stood at 37,356 tons yesterday afternoon, as 

ainst 39,351 tons yesterday week, thus showing a reduc- 
tion amounting for the week to 1995 tons. 


Finished Iron and Steel.—For the next two months 
there will not be any change in the wages of workmen 
engaged in the manufacture of finished iron. The 
following intimation has been made to Messrs. James C. 
Bishop and John Cronin, the joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, by Mr. John M. Macleod, C.A.: 
“Tn terms of the remit I have examined the employers’ 
books for July and August, 1902, and I certify that the 
average realised net price at works brought out is 
6l. 3s. 9.13d. per ton.” This is certainly a most satis- 
factory mode of settling the _— instead of having 
them settled by strikes and lock-outs. The prices of 
finished iron remain unchanged, and, generally speaking, 
the same holds good as regards the steel trade. 


Sulphate of Ammonia.—This commodity is in fair de- 
mand at the present time, and numerous orders have been 
booked for forward delivery. The shipments at Leith 
for the past week were on a large scale, amounting to 
1985 tons. 

Vessels for Export of Cleveland Pig Iron.—Inquiries are 
circulating for steamers to load over 20,000 tons of Cleve- 
land pig iron for America, which is due for despatch 
within the next fortnight. Exporters may experience 
some difficulty in getting vessels at the freights they offer, 
seeing that better figures are offered for conveying coal 
from Cardiff to the States. It seems as if shippers would 
have to spring in their offers if they are to get the iron 
away in the stipulated time. 


Scotch Coal for America.—It was reported on "Change 
in Glasgow yesterday that coal exporters had received 
several inquiries from America for supplies of Scotch 
coal, owing to the prolongation of the strike of the 
anthracite miners in the United States. So far as could 
be ascertained, the only sales effected as yet are for about 
5000 or 6000 tons of Scotch anthracite coal for shipment 
from the Clyde to New York, Philadelphia, or Boston. 
There were also said to be inquiries at Newcastle for 
Wallsend house coal for America, while, as for some little 
time past, a considerable amount of business is being 
done in Welsh coal for shipment to the United States. 


New Shipbuilding Contracts.—The most important new 
shipbuilding contracts closed during the past month with 
Clyde shipbuilding firms are the following: A first-class 
battleship, of 16,500 tons, which is to be built at Clyde- 
bank for the British Admiralty ; two steamers, of 10,000 
tons each, to be built by Wakes. Stephen and Sons, 
Linthouse, for the Aberdeen Line; two high-speed tur- 
bine steamers, required by English railway companies 
for their cross-Channel service, to be built by Messrs. 
Denny and Brothers, Dumbarton, who are also to 
build a large steamer for Messrs. P. Henderson and Co.’s 
Glasgow and Rangoon service ; two twin-screw and two 
paddle steamers, to be built at Fairfield for a Turkish 
company ; and a cable steamer for the West India and 
Panama _ Telegraph Company, London, to be built by 
Messrs. Napier and Miller, Limited, Yoker. It is also 
reported that Messrs. Denny and Brothers and Messrs. 
Russell and Co., Port Glasgow, are each. to build a large 
steamer for the Clan Line of Glasgow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Reported Amalgamation in the Heavy Trades.—At the 
commencement of the week an announcement appeared 
in the daily Press to the effect that an agreement had 
been entered into between John Brown and Co., 
Limited, and Thomas Firth and Sons, Limited, whereby 
the former firm would be enabled to turn out warshi 
from their own works complete. The officials of the 
Atlas Works of Messrs. Brown informed inquirers that 
they had no information to give ; but Mr, B, A. Firth was 
more communicative. On being informed of the report, 
Mr. Firth replied: ‘‘I am afraid this is like so many of 
these reports—untrue.” He further told the reporter 
that he might take it that the report of an agreement 
between his firm and Brown’s was untrue, and that there 
was no such agreement. 


Installation of the Master Cutler.—On Tuesday, Mr. 
Albert John Hobson, head of the firm of Thomas Turner 
and Co., Limited, was installed to the office of Master 
Cutler, according to the ancient forms and ceremonies. 


Lord Kitchener at Sheffield.—Lord Kitchener was on 
Tuesday E peng with the freedom of the City of Shef- 
field, an in a brief speech he said he was naturally 
especially interested in the works which had for so many 
years assisted the naval and military authorities by work- 
ing out and perfecting guns and armour-plating. Some 
years ago he had to procure the very best guns possible 
for re-arming the artillery of the Egyptian army, and 
after careful study of the manufacture o guns, both here 
and on the Continent, he was able to give the 
order to a firm now established in Sheffield. In the 
afternoon Kord Kitchener visited a number of the 
local works. At the River Don Works of Messrs. Vickers, 
Sons, and Maxim, Lieutenant Dawson, head of the ord- 
nance department, showed his lordship round, the other 
directors present being Mr. T. E. Vickers, C.B., Mr. 
Albert Vickers, Mr. Douglas Vickers, and Mr. G. J. B. 
Chetwynd. The most attractive spectacles shown were 
bs melting of Siemens-Martin steel, the cooling in oil of 
the jacket of a 74-in. gun, and the rolling of an armour- 
plate. Lord Kitchener spent considerable time in 
examining a new quick-firing gun just finished, capable 


lace of call was the Hecla Works of Hadfield’s Steel 
Goundey Company, where there was a comprehensive 
display of shot and shell. Calls were also made at the 
silversmith works of Messrs. James Dixon and Sons, and 
the Suffolk Works of the Master Cutler. 


Iron and Steel.—Trade continues very quiet, and = 
ducers generally are feeling the situation acutely. The 
demand from the United States, attributable to the great 
strike in the Pennsylvanian coalfields, has been main- 
tained beyond all anticipation, and there is every pro- 
bability that iron will continue in strong request till the 
close of the dispute. On that occurring, however, the 
immense production in the large manufacturing centres 
of the States will soon meet their requirements, 
and we may again have to compete with the surplus 
stocks from that market. In the heavy trades the 
engineering and moulding branches show no signs of 
improvement, but the departments devoted to the pro- 
duction of war material are now finding steady employ- 
ment, both in the armour, gun, and projectile-shops. 
Reports from rolling mills are still unfavourable. The 
following prices are current in Sheffield: Lincolnshire 
forge iron, 52s.; ditto foundry, 53s.; East Coast hema- 
tite, 64s. and 65s.; West Coast ditto, 68s. and 69s.—less 
24 per cent.; bar iron, 6/. 15s.; Bessemer billets, 6/. 15s. ; 
Siemens ditto, from 7/. 5s. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday the market 
was well attended, but business was rather quiet. 
Inquiries for Cleveland foundry iron, and also for 
local hematite, were ratter numerous, but they did 
not lead to many actual sales. ‘Traders reported con- 
tinued communications from America of such a character 
as to lead them to believe that more iron will be 
sold from this district to the States. No. 3 g.m.b. Cleve- 
land pig iron was weaker than it has been, and, in fact, 
merchants sold small odd lots at 53s. 3d. for early f.o.b. 
delivery, but makers as a rule adhered firmly to 53s. 6d. 
No. 1 Cleveland was 55s. 6d.; and No. 4 foundry 52s. 6d. 
Forge iron was steady, but the supply was rather 
large. At the same time, however, there was not 
much pressure to sell. Grey forge was 49s, 6d.; mottled, 
48s. 9d.; and white, 48s. East Coast hematite pig 
iron was decidedly stronger. Less iron was offering, 
and producers reported that they had recently booked 
fairly good orders. Buyers were understood to have 
bought from second hands at 57s. 6d. for early delivery of 
mixed numbers ; but it was difficult to find sellers at that 
figure. Many of the makers put the price of mix 
numbers at 58s. Rubio ore was put at 16s. ex-ship Tees ; 
and freights Bilbao to Middlesbrough were fixed at 
5s. 1}d. To-day quotations were unaltered. 


Manufactured Iron and Steel.—There is little or no 
alteration in the manufactured iron and steel industries. 
Quietness prevails in most departments, the only branch 
really busy being the rail-making. The following are 
the market rates: Common iron bars, 6/. 5s. ; iron ship- 
plates, 6/. 5s. ; iron ship-angles, 67. 2s. 6d. ; steel ship- 

lates, 5/. 15s. ; steel ship-angles, 5/. 12s. 6d. ; and steel 

iler-plates, 7/7. 10s.—all less the customary 24 per cent. 
discount. Heavy sections of steel rails are 5/. 10s. net at 
works, 


Iron and Steel Shipments.—The total shipments of iron 
and steel during September, including 10,481 tons of pig 
iron sent from Skinningrove, reached 144,074 tons, of 
which 110,606 tons were pig iron, 11,906 tons manufac- 
tured iron, and 21,562 tons steel Of the pig-iron 
clearances from the Tees, 59,977 tons went abroad, 
and 42,148 tons coastwise. Scotland took the most 
of any country—viz., 29,213 tons, and America was a 
good second, taking 24,696 tons. Germany was a better 
customer than she has been of late, taking 11,101 tons. 
Only 2596 tons of manufactured iron went to foreign 
ports, the remainder, 9310 tons, going to coastwise 
customers. Of the steel clearances, however, no less than 
16,060 tons were shipped foreign, only 5502 tons being 
sent coastwise. It will be seen that the unusual American 
demand was largely responsible for the good pig iron 
shipments. 


Wages in the Iron Trade.—Messrs. J. R. Winpenny and 
James Cox, secretaries to the Board of Conciliation and 
Arbitration for the Manufactured Iron and Steel Trade 
of the North of England, have just issued their circular, 
which shows that the accountants’ report for the two 
months ending August 31 last certifies the average net 
selling price of manufactured iron during that ery to 
have Coe 61. 3s. 11.03d. per ton, against 6/. 3s. 3.47d. per 
ton for the previous two months ; and in accordance with 
sliding scale arrangements wages for October and Novem- 
ber are the same as prevailed during the preceding two 
months. 

Coal and Coke.—Coal steady. Coke very firm, medium 
“ecoheg agate, kinds being 16s. and upwards delivered 

ere, 








NOTES FROM THE SOUTH-WEST. 
Cardif.—There has been rather less inclination to do 
business in steam coal, inquiries from the United States 
having somewhat upset the calculations of both buyers 
and sellers. Quotations have, however, ‘been fairly 
steady. The best steam coal has made 15s. to 15s. 6d. per 
ton, while secondary qualities have brought 14s. 6d. to 
14s. 9d. per ton. Business in house coal has been well 
maintained ; No. 3 Rhondda large has been quoted at 
13s. 9d. to 14s. 3d. per ton. Foundry coke has brought 


ed | good deal of anthracite coal has 


ton. As oe yt iron ore, rubio has been making 14s. 6d. 
per ton, and Almeria 14s. 9d. per ton. 

West Gloucestershire Water Company. — The water 
rental of this company has now risen to 8190/. per annum. 
Dividends have been declared for the past half-year at 


under the Act of 1884, and 3} per cent. per annum upon 
the shares issued under the rs of 1887 pa 1899. 


Wages in Wales.—A meeting of the Tron and Steel- 
Workers, Mechanics, and Others’ Sliding-Scale Committee 
of South Wales and Monmouthshire was held at Aber- 
gavenny on Friday, to receive the auditors’ report for the 
three months ending August 31. As a result of the award, 
wages will be reduced 4 per cent. as from October 1. 

Llanelly and the United States.—Intelligence of the ac- 
ceptance of a reduction of 25 per cent. in wages by 
American tinplate workmen has been received with un- 
easiness at Llanelly, as there had been a considerable 
revival of business with the United States at that town 
—a revival which is now considered to be imperilled. 

Swansea Dock Extension.—A new deep-water lock at the 
south dock, Swansea, was opened on Thursday. The 
dock was opened for traffic in 1859, when the bulk of the 
tonnage of the port was carried in sailing vessels of com- 
paratively small size. The question of providing in- 
creased facilities for the accommodation of steamers of 
large ao was before the dock trustees for some 
years, and they recently obtained Parliamentary powers 
to construct a deep-water lock. The lock opened on 
Thursday is 370 ft. long by 60 ft. wide, with a depth 
of water over. the outer sill of 34 ft. at high-water ordi- 
nary spring-tides. The side walls are vertical, and the 
lock is wider at the bottom by 1 ft. than it is at the 
coping level; and as the floor is formed with a very flat 
invert, to accommodate itself to the shape of modern 
steamers, the depth over the sill is practically maintained 
for the full width of the lock. To facilitate the rapid 
lockage of vessels, Hy large sluices and sluice culverts 
have been provided through each side wall. The hy- 
draulic machinery for working the gates and sluices was 
supplied by Sir W. G. Armstrong, Whitworth, and 
Co., Limited, while the gates and sluices themselves 
were built by the trustees’ own workpeople. A fine pair 
of 26-in. centrifugal pumps, driven by two gas engines of 
140 horse-power each, were constructed and erected by 
Messrs. sere, of Birmingham. The cost of the lock, 
including land, &c., has been about 100,0007. Mr. A. C. 
Schenk was the engineer concerned ; and Mr. L. P. Nott, 
of Bristol, was the contractor. 


Welsh Coal for the United States.—In consequence of 
current labour difficulties in the American coal trade, a 
; been shipped from Swan- 
sea during the last few weeks ; but owing to high prices 
and short supplies, more attention is being now given to 
Cardiff coal, although it is probably less suitable for 
American requirements. So far, however, little coal has 
been actually bought for the United States upon the 
Cardiff market. 


A New Admiralty Yacht.—It-is understood that the 
Lords of the Admiralty, having been unable to purchase 
a yacht to take the place of the Enchantress, have decided 
to build an altogether new yacht for their accommodation. 
ard new vessel is to ‘be able to steam at the rate of 

nots. 








PALMER’s SHIPBUILDING AND Iron Company, Limitep. 
—The py a tag annual meeting of this company 
was held on Friday, September 26, at eounatioanT ven. 
Sir C. B. B. McLaren, M.P., inthechair. The chairman, 
after observing that the Tyne had last year turned out 
nearly double the tonnage of the Clyde, congratulated 
the meeting upon the company having resumed its old 
position at the head of the list of Tyne builders. The 
company’s output for last year was 61,016 tons, the 
largest of any year in its history for the Jarrow yard 
alone. These figures, it should be added, did not cover 
the repair work or the re-engineing, re-boilering, or re- 
fitting of ships of war, which had been a great feature of 
the company’s work of late years. The company was 
now building vessels of a larger class than formerly, for 
which there was less competition. In‘1889, the average 
burthen of the i built was 2309 tons, while last year 
it was 7627 tons. But while the pars pan do output last 
year was a record one, the directors could not shut their eyes 
to the fact that the demand for new tonn had fallen 
off, that orders were not so numerous <a hemuly, and. 
that a period of comparative a had arrived. The 
0 of ships had fallen from 10 to 15 per cent., but there 

ad been no alteration in wages, and workmen were now 
receiving as ie remuneration as had ever been paid in 
the annals of shipbuilding industry. He feared that in 
these circumstances there was not much chance of owners 
being tempted to build ; and it was for workmen, as well 
as builders, to consider the line of action which should 
be taken to enable the country to maintain its historic 
epee a8 agreat shipbuilding Power. The company 
had received orders for five torpedo-boat destroyers of an 
improved type, making 21 vessels of that class which had 
been ordered from the works for His Majesty’s Fleet in 


and, under present conditions, it was im ible to make 
steel at a profit. Assisted by the American demand for 
Cleveland iron, by its excellent geographical position, and 
by favourable pure of raw material, the company‘had 
been enabled in its blast-furnace department to more 
than hold its own. It had rebuilt its No. 5 furnace upon 
the most recent American lines, and it was carrying out 
other arrangements, so as to reduce working charges to a 
minimum. The directors’ report was adopted, and a 
a ome at the rate of 5 per cent. per annum was 
ec! ; 








of firing twenty-seven 14-lb, shots per minute. The next 





19s. to 20s. per ton, and furnace ditto 17s. to 18s. per 


the rate of 5 per cent. per annum upon the shares issued - 


the last few years. The price of steel continued depressed; ~ 
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MISCELLANEA. 

An International Exhibition of apparatus connected 
with the industrial use of alcohol is to be opened at Lima, 
Peru, on November 2 next, under the patronage of the 
President of the Republic, Mr. E. L. de Romana. It 


appears thaf there is a ve a field for such lant in 
Peru, where alcohol is uced very omg = and in very 
large quantities, which can, moreover, easily aug- 


mented to meet an increased demand. In order to induce 
Europeans to take part in the display, the Peruvian 
authorities are supplying space, lighting, heat, and 
alcohol free to intending exhibitors. Exhibits, more- 
over, are admitted free of duty. 


In a recent issue of the Revue Industriel, M. Gérard 
Lavergne gives a short description of some of M. 
Michelin’s numerous experiments on pneumatic tyres. 
In the earlier of these, carriages of different kinds were 
fitted successively with pneumatic, solid rubber, and with 
iron tyres, and the tractive power needed to start them from 
a position of rest was noted. In every case the iron tyre 
showed up worst, whilst the pneumatic proved superior to 
the solid rubber. In some further experiments an elec- 
tric automobile was tried at the one time when fitted 
with solid tyres, and, secondly, with the pneumatic 
variety. Running at 5 percent. greater speed with the 
pneumatic tyres, the car took 18 per cent. less power 
than it did when fitted with solid tyres. It was further 
found that when fitted with the pneumatic tyres the car 
could be more easily stopped, an increase of 14 per cent. 
in the braking power or necessary to get as good 
results with solid as with pneumatic tyres. 


The Institution of Mining and Metallurgy have taken a 
step for which we are sure the investing public will be 

rateful—viz., they have issued an official definition of 
the term ‘‘ore in sight,” and ex the opinion that 
no mining engineer shall use this term without clearl 
indicating in the most explicit manner the data on whic 
his statement is based. At present the term “ ore in 
sight” is frequently used to indicate two separate factors 
in an estimate—namely: (a) ore blocked out—that is, 
ore exposed on three sides within reasonable distance 
of each other; and (b) ore which may reasonably be 
assumed to exist; the reasonableness of the assumption 


being ———- on the individual judgment of the}, 
n 


report. ese two factors, it is insisted, should always 
be kept distinct from each other. The council of the 
Institution strongly advise that no ambiguity or mystery 
in this connection should be tolerated, as they consider 
such ambiguity an indication of dishonesty or incom- 
petency. 

In a paper read before the Western Railway Club at 
Chicago, Mr. 8. W. Miller discussed the question of 
leaky tube-plates in locomotives. The holes that give 
the most trouble are those near the bottom centre of the 
tube-plate, whilst those near the upper corners leak but 
seldom. In spite of this, he found on measurement that 
whilst the central holes were practically round, those in 
the upper corners were often nearly one-sixteenth oval. 
Further investigation, however, showed that in certain 
cases the holes in which the central bottom tubes fitted, 
though round, were by no means cylindrical, nor were 
they even conical, but had some irregular form ; and 
those engines in which the departure from the cylinder 
was the greatest, proved to be just the ones in which 
leakage troubles were most frequent. It was found that 
the error of form arose from the taper mandrels or drifts, 
which were used to stop the leakage. This they did, at 
least temporarily, but deformed the hole as stated, so that 
a fresh leak was soon: apparent. On stopping the use of 
such instruments, and employing instead a Prosser ex- 
ae there was a noticeable improvement almost imme- 
diately. 

A small wetenly system of some interest has recently 
been constructed for the Retford Corporation to the de- 
signs of Mr. J.C. Melliss, M. Inst.C.E. The previously 
existing system of sewage dis 1 at East Retford was of 
a very crude character, and the old drains were in so bad 
a state that it was impossible to use any of them for the 
new work. As laid out ‘by Mr. Melliss, the system is 
adapted to the needs of a population of 30,000. The 
sewage to be dealt with is mainly of a domestic character, 
and so far as is practicable surface water is excluded 
from the new sewers. These range from 9 in. to 24 in. 
in diameter, the total length being 16 miles. The house 
connections, which were laid at the same time as the 
main sewers, are 6-in. pipes. The subsoil in the district 
is mainly new red sandstone overlaid with gravel, and 
the trenches had to be made in very wet ground, which 
made it necessary to bed the pipes in concrete. The 
9-in. pipes are laid to a ager of 1 in 300, whilst 
the 24-in. sewer has a slope of 1 in 888. Pumping 
has been necessary at two points, Shone ejectors being 
used for the p=. For treating the sew an area 
of 32 acres of land on the east bank of the Tale. has been 
secured. The method of treacment consists in a chemical 
precipitation, followed by filtration through land. The 
sludge collected from the precipitation tanks is pressed 
into cakes in a filter press. The plant at the sewage works 
comprises a couple of Lancashire boilers, supplying steam 
at a pressure of 80 lb. per square inch, an air-compressor 
and an intensifier, and a electric-light engine. 


Oil has for some time been used on American roads and 
railways for the laying of dust, and though of late some of 
the. American railway companies have abandoned the 
practice, others still maintain it, considering the results 
attained not incommensurate with the expense. In this 
country the subject has not hitherto attracted much 
attention, but as an experiment a portion of the London 
and Southampton road between Farnborough and Alder- 


shot was last week ‘‘watered” with oil. This isa thorough- 
fare much frequented by motorists and cyclists, and is 
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70 lb. to 80 1b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


Tin plates are per box of I.C. cokes. 


near the great camp of the First Army Corps; 2500 
ey of Texas heavy oil were supplied for the purpose 

y the proprietors of the County Gentleman, and the oil 
was pl upon the road under the immediate super- 
vision of the County Surveyor of Hampshire. The oil 
was laid upon three-quarters of a mile of road, com- 
mencing at the thirty-second milestone from London. 
Several dressings were given, the oil being first distributed 
by means of a watering-cart ; and subsequently, in order 
to secure an even distribution, the men went over 
the length with large watering-cans. The oil soaked 
— into the road, and left the surface well knit and 

rm. The treatment was immediately succcesful in pre- 
venting dust. On the Sunday a large number of motor 
cars passed along the road; on the oiled portion they raised 
not a speck, but immediately that was passed they dis- 
appeared in a whirlwind of dust. It was feared that the 
snmiell from the oil would be found objectionable, but the 
odour was much less than was anticipated; and while 
objected to by some people, was considered by others to 








be not unpleasant. It is rapidly passing away. A large 
number of canibine have to be decided in connection 
with this experiment, such as the relative cost compa : 
with watering, the effect of the oil in consolidating an 
preserving the road, the extent to which it will prevent 
the formation of mud, In due course a report dealing 
with these and other points will be issued by Mr. sh > 
Taylor, the county surveyor of ——S and Mr. W. 
Rees Jeffreys, the hon. secretary of the Roads Improve- 
ment Association, under whose — direction the —— 
ments have been made. It is hoped, however, that the 
one treatment with oil will for many months render 
watering or a further application of the oil quite un- 
necessary. 








German Ewicration.—The number of emigrants from 
Germany in August was 2903, as com with 2244 in 
August, 1901. remen is the chief German emigration 


port. 
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We illustrate on the present page a new type of 
bearing for motor cars, invented and patented ag 
J.R. Churchill, of 115A, Queen Victoria-street. Fig. 1 
shows a hub with a combined ball-and-roller bearing 
for a rear axle, whilst Fig. 2 is a steering axle hub. 
The object of the invention is to obtain the advan- 
tages of roller — without the expense of two 
bearings for each wheel. It will be seen that there is 
a special hub and flange, with only one set of rollers 
in a cage and one set of balls. The rollers take all 
the deadweight on the wheel, unless where it may be 
desirable to give them some relief in special cases. 
The balls take none of the load, or very little, their 
object being to provide against side stresses. By this 
combination of rollers and balls the wheel is kept in 
strict alignment with the axle. In the case of rear 
wheels with side chain drives, the roller bearing takes 
the pull of the chain as well as the deadweight on 
the wheel. We understand this type of hub has been 
largely supplied for both the front and rear axles, in 
all sizes of axles from 14 in. up to 3 in. in diameter, 
for electrical and steam-driven cars. 

We also illustrate what is known as the ‘‘ Bee-line ” 
attachment for driving wheels—another of Mr. 
Churchill’s inventions. Fig. 3 is a plan and Fig. 4 
a side elevation. The objects of the device are to 
prevent side stresses from reaching the springs, which 
are thus enabled to perform their proper duties more 
satisfactorily, and also to give a perfect chain-drive 
under all conditions. The author has founded his inven- 
tion on the fact that in any vehicle fitted with ordinary 
chain-drive there is a want of alignment between 
the axis of the driving pinion and the axis of the 
driving wheels. This, in practical work, is brought 
about by variation in the weight of passengers, by 
unevenness of the road surface, and by centrifugal force 
in turning; these conditions—even assuming that 
perfect alignment has been provided for when the 
vehicle is unloaded—all produce disturbance in vary- 
ing degrees. Sometimes such causes may neutralise 
each other; but, on the other hand, they may act 
together to produce serious results. It will be seen 
by the illustrations that each driving wheel is carried 
by a pivoted link, which can swing independently on 
an axis parallel with that of a transverse countershaft, 
and also with the axes of the driving wheels. The 
plan will allow of variation in the distance between 
the centres of the sprockets and of the pinions with- 
out bad effects being produced. The arrangement shown 
is designed for wheels running loose on axles, but the 


wheels can be fixed to axles which rotate in bearings | 


formed in the links, the mg ty | sprockets and break- 


drums being fixed either to the wheels direct or to 
the axles, 





Fig. 2. 
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INDUSTRIAL NOTES. 


Tue Report on Strikes and Lockouts in 1901, issued 
by the Labour Department of the Board of Trade, 
shows that there is still a great waste of energy and of 
money in labour disputes. Nevertheless, the aggre- 
gate duration of the disputes was below the average, 
and none were remarkable by reason of the number 
employed, or duration of the strike, so as to over- 
shadow all others, asin some recent years. If the 
Bethesda dispute were omitted, as rightly belongin 
to the previous year, as wellit might be, there woul 
only remain one of special importance—namely, the 
Grimsby fishing trade dispute, which was ultimately 
settled by Sir Edward Fry’s award under the Concilia- 
tion Act, 1896. It is gratifying to know that, in spite 
of appearances, so far as the general public is concerned, 
we are slowly and, let us hope, surely progressing to- 
wards a more peaceful policy in matters affecting em- 
ployers and employed. Sometimes on the one side, 
ror sometimes on the other, there is a disinclination 
to submit to conciliation or arbitration ; and now and 
then one side or the other show resistance to the 
award of the arbitrator appointed to deal with the 
matter, but happily the tendency generally is towards 
peaceful methods, and an honourable acceptance of 
the terms awarded when the case is submitted to 
arbitration. The growth of friendly negotiation be- 
tween the parties interested is a good sign. There was 
a time when such conferences were extremely rare, and 
that within the memory of the older labour leaders ; 
now the difficulties of meeting are comparatively few, 
and repugnance to an interview is extremely rare, 
so rare as to become rather notable in labour dis- 

utes. 

. There were recorded in the year 1901 some 642 fresh 
disputes, involving 180,000 workpeople, or about 2 

r cent. of the whole industrial population of the 
Dnited Kingdom. The aggregate duration of these 
disputes, new and old, was about 4,000,000 working 
days, or about 20 days per head of all those affected. 
The loss of time, if spread over the whole industrial 
population, amounted to about a half-day per head. 
Thus reduced it appears but a trifle, but 4,000,000 
working days woul ual 1,000,000/. in wages to the 
working population affected, besides other losses to 
employers and to trade. It might be that, as a matter 
of credit and debit to labour, the loss in wages may 
have been counterbalanced by advantages at least 
equal to the losses, but the latter were nevertheless 
sustained. Look at it as we will, all such losses are 
real ; they affect the purchasing power of the masses, 
and thus they help to cripple the general internal 
trade of the country. 








WN 





The final results of the disputes were more in favour 
of employers than of employed in the year. This 
accords with the doctrines of political economy, that 
a falling market naturally affects the price of labour, 
a fact which even the least-educated labour leaders 
cannot destroy, even if they try to evade it or over- 
ride it. Of late this has been recognised in numerous 
instances by the acceptance of reductions in wages 
rather than by first resisting, and then agreeing under 
compulsion. It is but natural that workmen, having 
once attained a higher rate of wages, should endeavour 
to maintain that rate; but reason and prudence are 
against attempting the obviously aapenalllin 

The report points out that the resort to conciliation 
and arbitration did more to prevent strikes and lock- 
outs than to effect settlements of the disputes when 
they had eventuated in a stoppage of work. That 
also is important. It is better to avert a strike or 
lockout than to arrange the differences when the forces 
face each other in angry strife, though the value of a 
peaceful settlement is great in any case. It is en- 
couraging to find that while there were only 642 fresh 
disputes in the year, 685 were settled or averted 
during the year by conciliation, arbitration, or nego- 
tiation, apart from cases dealt with under the Concilia- 
tion Act, 1896, or by the mediation of individuals in 
their private or public capacity. It is noted that 
during the first half of the present year the industries 
of the United Kingdom have been exceptionally free 
from serious labour disputes. 

The tables furnish details of the various disputes, 
in the aggregate, in — of trades, and give in 
numerous cases special information about particular 
disputes. In the 642 disputes in 1901, 179,546 work- 
people were involved, of whom 111,437 were directly 
and 68,109 indirectly affected. The aggregate time lost 
was 4,142,287 days. In 1897 about 10,345,523 days, 
and in 1898 as many as 15,289,478 days, were similarly 
lost. In groups of trades the number of workpeople 
involved were as follows: Mining and quarrying, 
112,981; engineering, shipping trades, and the metal 
trades, 22,489; textile industries, 16,609; building 
trades, 9,797; in miscellaneous trades, 10,489; in 
clothing trades, 4,135; transport, dock, river, and 
railway men, 2,682; and employés in connection with 
public authorities, 364. 

Although the aggregate number involved in labour 
disputes is often large, the proportion of the entire 
working population of the United Kingdom is small. 
The mean proportion in the five years 1897-1901 
was only 2,4 per cent. The highest average was 3 per 
cent. The proportion was higher in mining and quarry- 
ing than in any other group, reaching last year to 12.4 
per cent. ;the mean for the five years was 10.8 per cent. 
The next highest mean in the five years was in the 
engineering, shipbuilding, and metal groups of trades, 
the whole taken together being 3.2 per cent. In 1897 
the proportion rose to 8.8 per cent., since when it 
has never reached 2 per cent. In the transport trades, 
dockers, workers at wharves, and riverside and railway 
men do not figure much in labour disputes during the 
last few years. 

The causes of disputes have been mostly respecting 
wages—very few as regards the hours of labour. But 
many disputes arose as regards the employment of non- 
union men. In disputes regarding an increase in wages 
the results were on the whole adverse to the men: in 
favour of employers 5727, of the men 2106, of the 
number affected. But in cases affectitig 10,763 work- 
people there was a compromise. The methods of settle- 
ment are given : in the vast majority of cases the dis- 
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putes were arranged by direct negotiation between the 
parties or their representatives. By arbitration, con- 
ciliation, or mediation many disputes were settled ; 
many also by a return to work on the employers’ 
terms, without negotiation, or by the replacement of 
those who went out on strike. A few instances are 
given of the closing of the works. On the whole, the 
record shows a progressive tendency towards peace. 





The report of the Boilermakers and Iron Ship 
Builders is discouraging as regards the state of trade 
in these industries. The number of members on home 
donation-—in receipt of out-of-work pay—increased 
from 2298 to 2683, an increase of 385 in the month. 
There was also an increase of 23 on sick benefit. The 
total on the funds was 5716—increase, 541 over the 
previous month. The number of members on travel, 
signing the vacant-book, and on home donation was 
3377; previous month, 2878— increase, 499; on sick bene- 
fit, 1527 ; previous month, 1504—-increase, 23 ; on super- 
annuation benefit, 812; previous month, 793—in- 
crease, 19. The total increase in membership was only 
67, after allowing for deaths and arrears of contribu- 
tions by members. The election of new, or the re- 
appointment of, district delegates for the Mersey, 
South Wales, the Clyde, and Staffordshire districts 
is before the members; the members are practically 
unanimous to retain such delegates. One. of the dele- 

ates has been selected as a candidate for Parliament, 
out he has to retain his office until a constituency is 
prepared to accept him. Reference is made to the 
recent police court case as to the claims of boards of 
guardians against trade unions for benefits due to a 
member. The secretary of the Johannesburg branch 
in South Africa cautions married men against going 
out to South Africa until the affairs there are more 
settled. The evident desire of the various trade 
union officials in that part of our Colonial dominions 
is that the labour market shall not be overstocked,,so 
that the rates of wages, hours of labour, and condi- 
tions of employment shall not retrograde, but rather, 
it is hoped, improve. 





In the Wolverhampton district the position of the 
iron trades has not been very reassuring. There have 
been two obstacles to activity in the finished-iron 
branches : Firstly, the high price of raw material ; and, 
secondly, the keen competition of foreigners. The 
latter, it is said, chiefly operate in second and third- 
class iron for ordinary consumption. Makers of 
marked bars have had a fairly good current demand, 
and have been able to maintain the list rates, 
with extras for special brands. Makers of tube 
strip, best thin sheets, and hoops have experi- 
enced a fairly good demand, satisfactory orders 
having been booked at list rates. Makers of un- 
marked iron have not been so well placed. They 
have had to make concessions to obtain orders, 
while foreign competitors have been able to undersell 
them. Galvanisers have been buying more freely 
common black sheets, but at lower prices. Steel has 
been in good demand, but at low rates. The outlook 
is not regarded as very favourable. In the engineer- 
ing and allied industries there is little change, but the 
tendency seems to be in the direction of slackness 
rather than in an increase of activity. In construc- 
tive work employment continues fairly good, but there 
has not been the rush which was hoped for and antici- 
pated with the close of the South African war. The 
recovery is very slow, but that it will come most 

ple believe devoutly. In the hardware indus- 
tries there has been little change. For the most part 
they are at least moderately well employed. In some 
trade is from quiet to slack ; but it is quite exceptional 
to hear of sends being bad. 





In the Birmingham district the position of the iron 
trades has remained without material change. Crude 
iron has been dear, and marked bars have fully main- 
tained their price; but common bars are poor in 
demand, and do not command full rates. The black 
sheet trade has not been active, and rates have receded 
somewhat. There has been a better demand for gas 
ttcip at full rates. Steel is in active inquiry, but 
foreign competition keeps down the rates. Hopes are 
expressed that trade will improve after the quarterly 
meetings. The engineeriny and allied trades continue 
to be moderately employed generally, but slackness is 
complained of in one or two branches. There is no 
serious inactivity on the whole, but the tendency is 
towards quietude, with an increase of unemployed in 
some sections. Thereseems to be a want of something 
to give’a spurt to renewed activity. 

The —— in the tinplate trade at Lianelly has 
eventuated in a strike of about 4000 workers. The 
firemen had demanded an eight-hours’ day, which the 
employers refused to concede, hence the strike. It is 





thought that the — will be severe and prolonged. 
There is also a strike of considerable magnitude at | 


the Mond Nickel Works at Clydach, near Swansea. | 
The men allege that a member of the union was dis- | 
missed because he was a unionist, though it seems that | 


the firm deny it. They further allege that other men 
have been victimised. It is stated that the firm or 
company threaten to remove the works to some other 
locality if the men persist in this action. The tone of 
the meeting held last week is not such as to lead to 
peace, but, on the contrary, to bitterness. 





The position of the engineering and allied trades in | 


the Lancashire districts continues to be unsatisfactory 
as regards new work coming forward ; even those that 
hare heen best employed hitherto complain of slacken- 
ing pressure of new orders. But in all branches con- 
nected with electrical engineering, directly and in- 
directly, there seems to be no abatement of activity. 
In special machine-tools there appears to be a fairly 
good weight of work on hand. Locomotive builders 
complain for the first time, after a long season of good 
oa of a slackening off in crders, and boiler-makers 
are not so pressed with work as they were. The 
textile machine-making industry is still very much 
depressed, but in some centres and sections an im- 
provement has been experienced. So far the number 
of unemployed union members has not largely in- 
creased, but the tendency is all in that direction. 
The iron trade has continued without animation, the 
buying being confined mostly to actual immediate 
requirements. The policy seems to be a waiting one 
all round. 





The Lancashire miners at Pendlebury, Pendleton 
Agecroft, and Clifton Hall, have determined to hand 
in their notices in support of the men at the pit, where 
a strike has been on lor nineteen weeks, on the pack- 
ing question. The ballot taken under the auspices of 
the Lancashire and Cheshire Miners’ Federation re- 
sulted as follows: In favour of notice, 1048 ; against, 
252; majority in favour, 796. The men will have the 
support of the Federation, of the National Federation, 
and of the Federation of Trade Unions if the men are 
affiliated to the latter body. 

The scanty items of news that filter through press 
telegrams to this country a ages, the great coal 
strike in America are so vague and uncertain that 
little can be known of the real state of affairs. What 
appears to be certain is that the men are stubbornly 
standing their ground ; that there is a coal famine in 
so far as anthracite is concerned ; and that serious 
rioting has taken place in the districts affected. It is 
reported that large numbers of the men are deserting 
the anthracite regions for the bituminous coalfields, 
the Pennsylvania Railway Company having run special 
trains for the transport of men from one coalfield to 
the other. When all the facts are known, the strike 
in the anthracite region will be regarded as one of the 
largest, most severely contested, and riotous that has 
been chronicled for many years. The two chief points 
involved are the right mf combination and the right to 
have the men’s output of coal properly weighed or 
measured and paid for. The wages question and 
other conditions are secondary matters in the dispute. 

The National Congress of French Miners at Com- 
mentry, held last week, commenced rather stormily, 
and resulted in the proceedings being carried on for 
some time with closed doors. When the public were 
readmitted it was reported that the attempt to force 
to the front the question of a general strike had re- 
sulted in the proposal being rejected. Later on it was 
reported that a general strike had been carried, the 
railway men and the dockers supporting the proposal. 
The resolution in favour of an eight-hours’ day, all 
inclusive, was carried by 30 votes to 16 against. 
Already five out of the six pits belonging to the Com- 
pagnie des Mines d’ Escayelle are closed, some 3000 
men being out. It would appear that the Congress 
was opposed to the strike, but the men would not 
abandon it. A train-load of miners was stopped on 
its way to prevent non-strikers from taking the places 
of those on strike. 

The Scotch miners are pressing for a minimum 
wage, much on the same lines as the South Wales 
miners. If this be conceded, there would still be a 
need for a Conciliation Board. 

The dispute at the Penrhyn quarries drags along ; 
but it is said that practically it has collapsed, as about 
1000 men are at work. The negotiations begun a short 
time since have not gone on smoothly. New conditions 
have, it appears, been imposed. At the meeting held 
on Saturday last, the resolution passed was in favour 
of a peaceful settlement. 





The strike of foundrymen at Newport, Monmouth- 
shire, to the number of about 250, continues. It in- 
volves pipe-bedmen, pitmen, pipe-testers, dressers, 
cupola-men, and general labourers. These struck for 
better wages and conditions of employment at the end 
of July, and every effort has been made, by the help 
of the Free Labour Association, to fill the men’s places; 
but so far, it is said, without avail. The men belong 
to the National Amalgamated Labourers’ Union. 





It is reported that the average selling price of 
finished iron in the North of England has advanced 
74d. per ton over the two previous months ; but this 





will not alter the rates of wages during the current 
two months. 





The North-East Coast section of the Shipbuilding 
Association and the representatives of the Boiler. 
makers’ and Iron and Steel Shipbuilders’ Society met 
in conference at the end of last week to discuss the 
aroma of the employers for a reduction in wages, 

he meeting was private, and no report has been given 
as to the result. 





The resolve of the American Iron, Steel, and Tin. 
plate Workers’ Association to accept 25 per cent. re- 
duction in wages on rebate orders has enabled the com. 
awe to secure the contract for 500,000 boxes, which 

ad been previously placed in South Wales. 








TRACTION OF ROAD VEHICLES. 

One of the most important conmunications to Section 
G at the recent Belfast meeting of the British Associa- 
tion was the Report of the Committee on the Resistance 
of Road Vehicles to Traction. This report was prepared 
by the Secretary, Professor H. S. Hele-Shaw, assisted by 

r. Gill, B.Sc., and summarises in its 33 closely-printed 
pages all the important work done by previous investi- 
gators during the last seventy years. Notices of the ex- 
yeaa made and conclusions arrived at by ten persons 

uring three-quarters of a century are included, and we 
must refer our readers to the report itself for the very 
valuable information collected there with much care and 


labour. The following is a list of the authorities re- 

ferred to: 
Corréze and Manto 1832 
Coriolis... ae 1835 
General Morin 1837-42 
— “a = 
Leahy aia Were 1847 
Charié-Marsaines —_~ 
Michelin ... ‘ 1896 
Unwin... 1897 
Hele-Shaw 1897 
Baker = 1902 


The investigations of Mr. Ira O. Baker completed the 
chain of inquiry to the present year, and it will now be 
extended by the work to be done by the British Asso. 
ciation Committee, which is com as follow: 


Sir Alexander Binnie, Chairman. 
Professor H. 8S. Hele-Shaw, Secretary. 
Mr. Aitken. 

Mr. Aveling. 

Professor Hudson-Beare. 

Mr. W. W. Beaumont. 

Mr. J. Brown. 

Colonel R. E. Crompton. 

Mr. A. Mallock. 

Sir D. Salomons. 

Mr. A. Sennett. 

Mr. 8S. Smith. 

Sir J. I. Thornycroft. 


In their report the Committee say: “It has not 

been ible to carry out during the present year in a 
sufficiently complete manner the results obtained with 
the formule and laws which the summary gives, but it is 
hoped that by another year the work will have been suffi- 
ciently advanced to enable thisto be done.” A new dyna- 
mometer has been made for the Committee to carry on 
their researches ; this apparatus, which is illustrated by 
the next page, is arran; as follow: 
_ The apparatus comprises a castor frame A A (Fig. 1), 
in which can be mounted, either with or without springs, 
a series of wheels varying in size from 18 in. up to 5 ft. 
in diameter. This frame can be loaded by steps of 56 lb. 
up to about a total weight of one ton. 

The frame containing the wheel B is attached to a motor 
car or any other form of tractor by a system of levers CC 
so arranged that any desired angle of draught can be ob- 
tained for every size of wheel. A universal joint D is 
inserted between the frame and the car, so that the 
frame is free to move in two directions —i.¢., it can Vi- 
brate vertically, as over rough ground, and it can follow 
the car freely round a curve without in any way affecting 
the records. : 

The tractive force required to draw this nese 
wheel is-transmitted through the system of lever: to a 
small ram E (2.6 in. in diameter), which presses upon & 
rubber diaphragm enclosing a space filled with water or 
other liquid. As the tractive force varies so does the 
pressure exerted by the levers on the ram, and conse- 
quently on the enclosed liquid. ; 

This varying pressure is registered by a recording 

ressure gauge of the Bourdon tube type ; and since the 
on of this instrument is rotated in accordance with 
the movement of the car, the resulting graph shows the 
tractive force at all points of the route. l 

The tractive force will vary from, say, 10 Ib. with 
light loads and good roads up to, perhaps, 500 Ib. under 

verse circumstances ; and, as this isa very wide range, 
it will be seen that if the same scale of measurements 
were adhered to throughout, the graph showing the 10 Ib. 
would be hardly distinguishable from the zero axis ; to 
overcome this, the apparatus has been so ervenged that 
the leverage can be altered to any of four ifferent 
values—viz., force-on ram is 1, 2, 3, or 4 times trac 
tive force, thus giving a reasonable size of graph for all 
tractive efforts. e . 

Since the system is a closed one, and the fluid practi- 
cally incompressible (precautions having been made to 
removeallair), the motion of the levers and ram will be very 
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small, thus to a considerable extent doing away with 
sliding friction. : 

There are stops provided to prevent too great a move- 
ment of the levers, thus ensuring against undue shocks 
on the gauge. 5 

The motion of the — of the pressure gauge can 
be damped either by closing a screw-down valve or by 
a length of resistance tubing interposed between the ram 
and the gauge. : : ; 

The castor frame is of wrought iron, and is rectangular 
in shape. The sides are of channel iron 4in by 2 in. by 

in., and are fastened together at the pete § wrought- 
iron plates 4 in. thick and 5 in. wide, bolted on at the 
top and bottom. The total length of the frame is 6 ft., and 


Fig. 1. 























| frame and wheel. This would ee to a load of 
le 


about 3} tons on a four-wheeled vehicle. This arrange- 
ment of loading enables the weight to be varied by steps 
of 56 lb., the weights always being arranged at equal dis- 
tances on either side of the centre, so that the frame will 
never be out of balance. é 

This frame is fixed to the levers which transmit the 
force to the water by a swivel joint, so that it is quite 
free to vibrate or bounce vertically, as over rough ground, 
and it can also follow the car freely round any curve 
without in any way affecting the records, but it is held 
so that the experimental wheel is always vertical. 

The system of levers is so arranged that the frame can 
be raised or lowered to suit any diameter of wheel or 
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as the end plates have three sets of holes drilled in them, 
it can be arranged so that the sides are 10 in., 14 in., or 
18 in. apart, to suit the various widths of wheels to be 
experimented upon. 

‘he axle of the palate wheel is mounted on 
Springs, one under each side of the castor frame. The 
ps mg are 3 ft. 2in. centres, and each consists of six 
Plates 2} in. by ; in. When light wheels and loads are 
used, these springs are reduced to suitable strength by 
the removal of some of the plates. If desired, the axle 
can be mounted on the frame without springs. 

ag method of loading the frame is by bolting a series of 
8-Ib. cast-iron weights to the channel-iron sides. These 
peights are each 2 in. thick, so that when the scroll irons 
jad the springs do not interfere, 52 or so can be affixed, 
us giving a load of 13 ewt., besides the weight of the 





| . . . 
lany angle of draught without in any way altering the 
ipreues of the mechanism. They may be described as 
follows : : 


A pair. of similar bellcrank levers is mounted on a 


fulcrum which is capable of being raised or lowered in a 
he | vertical slot formed in a steel casting mounted firmly on 
the back of the car. 


The distances from this fulerum to the ends of levers 


are respectively 14 in. and 28 in., the longer arm being 
normally vertical, while the other is horizontal. To the 
shorter arm are attached two 


rallel vertical steel 
rods, whose length is capable of adjustment. These 


serve to transmit the pull on the frame to one end of a 


small horizontal lever, the hydraulic plunger being at its 


extremity. The fulcrum of this lever may be moved to 
‘either of four positions such that the pressure on the 


plunger is equal to 1, 2, 4, or 8 times the pull exerted 
on the castor frame. By having this arrangement it is 
possible to use the apparatus through a very wide range 
Oe Rggracmmaatt or tractive efforts of from 5 Ib. to 


The plunger, which is 2.6 in. in diameter, presses 
upon a rubber diaphragm enclosing a s fi with 
water, and it is the pressure exe’ on this water that is 
autographically recorded. Two pipes are: connected to 
the water space—one for transmitting the pressure to the 
gauge, and the other is used for fillmg the system. An 
ordinary rubber bulb of a motor horn is filled with water 
and connected to this latter pipe, so that when the bulb 
is squeezed by the hand, the water is forced through the 
system and out of a small hole in the end of the Bourdon 
tube. By this means all the air is expelled, and when 
sure that such is the case the system is closed and the 
water retained. ; 

The recording apparatus was placed in the hands of 
Messrs. Schaffer and Budenberg, who have turned out 
a very good instrument. It is illustrated by Figs. 2 and 3, 
and consists of a Bourdon tube pressure-gauge G (Figs. 2 
and 3), and a tachometer H, mounted on one base and 
both recording on one horizontal drum K. By having 
the recording drum horizontal, any vertical vibrations 
transmitted to the pencils will be eliminated from the 
graph. This drum carries a band of paper L, about 
84 in. wide, the graph of tractive-effort s; being at 
one side and that of velocity space atthe other, the 
paper having a positive drive by teeth around the ends 
of thedrum. The paper will be supplied in rolls of 100 ft., 
perfectly plane, scales being used to read the graphs. 

The makers have worked out a very neat parallel motion, 
so that the ordinates of both graphs will be straight. 
The instrument is mounted in a rainproof glass case 
supported on a pneumatic cushion N ; the drive to the 
drum and tachometer being through a flexible shaft. By 
this means it is hoped that the instrument will be 
exempted from excessive vibration, thus insuring a 
steadier and more accurate curve. If found necessary, 
an arrangement can be attached for marking seconds on the 
pee A revolution counter is provided for obtaining 
independently the revolutions of the experimental wheel ; 
this will act as a check on the record. 

After a good deal of: delay, due to various reasons, the 
dynamometer was at length completed about August 20. 
It was calibrated in the following manner: The car and 
dynamometer were placed on a smooth horizontal floor, 
with a 40-in. lurry wheel mounted in the frame. The 
car itself was prevented from moving backwards, and a 
given load was attached to a wire, fixed to the wheel at 
the top and passing over the tyre so that it hung verti- 
cally, thus tending to pull the frame away from the car. 
After a load was applied, the apparatus was shaken to 
prevent it from sticking in any way, the paper mean- 
while being uniformly moved until the pencil of the 

ressure gauge had moved to its position of equilibrium. 

his was done with every reading. When the leverage 
of 8 to 1 was being calibrated, increments of 2 1b. were 
used in almost every case from 0 to a total of 821b. For 
the 4 to 1 leverage, increments of 14 lb. were taken, 
after 14 lb. had been reached, the highest reading being 
168 lb. The 2 to 1 leverage had increments of 14 Ib., the 
highest being 280 lb.; while the 1 to 1 leverage had in- 
crements of 28 lb. up to a total of 5301b. Calibration 
curves were drawn for each leverage. 

The tachometer was calibrated by driving it with an 
electric motor. The exact time of three revolutions of 
the drum was taken by means of a —— for read- 
ings of 10, 15, 20, 25, and 30 miles per hour on the scale 
(three revolutions of the drum correspond to 315 revolu- 
tions of tachometer spindle). The mean diameter of the 
back wheels of car was taken as 842 millimetres when 
the car was normally loaded and tyres normally inflated ; 
the diameter of pulley on back axle is 225 millimetres ; 
diameter of tachometer pulley, 75 millimetres. Working 
out the s from this data, a calibration curve 
was obtained, thus showing that the scale readings 
are reliable. It might be argued that if the driving- 
wheels of the car slipped on the road, the tachometer 
is really reading higher than it ought to do; but as 
the readings are only used for which the velocity is 
constant, very little slip may be expected; and since 
it is possible for the driving belt of the tachometer to 
slip, thus giving too low a reading, it is not too much 
to assume that-these errors will balance each other to 
some extent. 

The method of operating the dynamometer and per- 
forming a trial is as follows: The castor frame is pushed 
towards the car, so that the ram is as far out of the cylin- 
der as possible; the bulb, having been previously filled 
with water, is squeezed by the hand, so that the water is 
forced through the Me sen through the connecting 
tubing, and out through the opening in the end of the tube 
of the pressure-gauge. This method of filling insures the 
removal of all air. When all the air has been removed, 
the cocks are closed at each end of the system. The 
stops have now to be adjusted, so that the maximum 
pressure of the water cannot exceed 100 Ib. per square 
inch, or else the gauge would be destroyed. After the 
adjustments are satisfactory, a run is le to some given 

int over a given piece of road whose surface is of the 
Satrad t a return run being made over the same 
road back to the starting point. By taking the mean 
values for the double journey, out and return, the effect 
of inclines is eliminated. The load is then increased and 
the route traversed again, and so on. 

For the first few experiments for a given load the speed 


rods | was given a succession of values ranging from 6 to 14 miles 


an hour, all in the outward run, just remaining constant 
at each speed for a sufficient distance to give a definite 





reading on the paper; and during the return journey the 
speeds were gone through in the reverse wl ve so that 
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as near as possible the same piece of road was traversed 
at the same pace in each direction, this procedure being 
repeated for each load. This was not found very satis- 
factory on the whole, so that for the succeeding experi- 
ments a definite space was covered both on the outward 
and return journeys at a definite speed. Thesame journey 
was then traversed under a higher constant speed, and so 
on until sufficient readings had obtained to give a 
curve. This was gone through for each load. This 
method, although slower than that tried at first, was 
found to give much more satisfactory results. 


Metuop or ReapinG THE REcOoRDS. 


The method at first used to read the records was to draw 
lines all along the paper at, say, 10, 15, 20, 25, &c., Ib., 
and 5, 6, 7, 8, 9, &c., miles per hour. This method was 
tedious, and liable to an element of inaccuracy, besides 
destroying the clearness of the records. A piece of plain 
glass was then obtained about 8 in. wide and 2 ft. long, 
and on it were ruled with a hard steel point a succession 
of lines corresponding with the datum line, and the velo- 
city and tractive effort scales. This glass was then laid 
—ruled side downwards—over the record, the datum line 
on the glass coinciding with the datum line on the record, 
and the values of velocity and corresponding tractive 
effort could be read off at a glance, the mean value of the 
tractive effort being only read for places where the velo- 
city was constant. 

s the dynamometer has only been completed such a 
short time, the trials made as yet are only to be considered 
as preliminary, the results given here are therefore not to 
be taken in any way as final, but only to show the limits 
and possibilities of. the apparatus. Indeed, before any- 
thing final can be arrived at, the results of many experi- 
ments under the same conditions must be obtained. 

The first experiments were conducted near Sefton, on 
August 22, with an ordinary light lurry wheel 40 in. in 
diameter, having a 3-in. iron tyre, slightly rounded in 
section. This wheel was kindly lent by Messrs. T. Cole- 
born and Son, Cherry-lane, Walton, he have also pro- 
mised to lend different sizes of wheels of a similar type 
for the experiments. The wheel was mounted on a pair 
of springs 3 ft. 2 in. centres, each having six plates 2} in. 
by jin. Three different runs were made with loads of 
3h cwt., 54 cwt., and 84 cwt. respectively, with velocities 
ranging from 6 to 14 miles per hour. The results ob- 
tained, however, were not very satisfactory and are not 
given here. ; 

The second series of experiments were made with the 
same wheels and springs as were used in the first series— 
viz., light lurry wheel 40 in. in diameter, having 3-in. tyre 
slightly rounded in section, the springs each consisting of 
six plates 2} in. bY jy in. The route was a portion of 
Regent-road,: Bootle, which runs parallel to the line of 
docks and is quite level. It is paved with setts 6 in. b 
3in., with a 1-in. gap, and has a lar but fairly roug 
surface. Two runs were made with loads of 6 cwt. and 
84 cwt. respectively at speeds at from 5 to 14 miles per 
hour, and the following averages were obtained : 


With a Load of 6 Cwt. 
Tractive Effort Velocity in Miles 


in Pounds. per Hour. 

2 5 

25 6 

26 5.7 
31 8.5 
37 10.4 
37 11.0 
38 11.7 
40 12.0 


With a Load of 8 Cwt. 
Tractive. Effort Velocity in Miles 


in Pounds. per Hour. 
24 6 
38 8.5 
45 10.0 
50 12.0 


It will be seen that in both these curves the tractive 
effort rises considerably with the velocity, thus agreeing 
fairly well with previous investigations. 


Tractive Effort in Velocity in Miles 


Pounds per Ton. per Hour. 
66.7 5 
85.0 6.35 
90.0 8.4 
110.0 9.4 
109.4 10.3 
123.0 11.3 
139.7 12.4 
148.5 13.0 


Again, it will be seen that the tractive effort varies with 
some power of the velocity. 

The third series of experiments were made with a pneu- 
matic tyred wheel 24in. in diameter, 2%-in. tyre. The 
springs, 3-ft. 2-in. centres, each consisted of two plates, 
2} in. by ,.in. This trial was made on Repeeniber’, on a 
level stretch of macadam road passing through Ince 
Woods, near Sefton. The surface was in Tairly good con- 
dition, slightly wet in places. 

With this series of experiments a run was made with 
a given load at a constant s to a spot about half-a-mile 
from the i | an ae he return run was made at the 
same speed. ith the same load a higher speed was then 
taken, and so on, so that for each load readings were made 
at about 64, 8, 10, and 14 miles per hour. This method of 
procedure was followed for each load carried. The lever- 


age used was 4 to 1, and the loads were respectively 
315 Ib., 427 Ib., 539 1b., and 651 Ib. 
The actual figures obtained were : 





Load = 315 Lb. 
Tractive Effort Velocity in 
in Pounds. Miles per Hour. 
20.2 6.8 
20.7 9.6 
20.0 14.5 
20.5 150 
Load = 427 Lb. 
23.5 6.5 
24.0 9.0 
23.0 8.5 
24.5 11.0 
Load = 539 Lb. 
32 AL 
32 9.1 
33 10.2 
34 13.2 
Load = 651 Lb. 
37 7.0 
38 10.0 
37 13.25 
38 14.0 


In other experiments the tractive effort was plotted 
against the load for a velocity of 13 miles per hour; in 
this the tractive effort is proportional to the load. 

Again, the average tractive effort per ton has been 
plotted against velocity, the following figures being the 
averages. 

Tractive Effort 


per Ton. Velocity. 

133.56 6.65 
133.00 ‘Al 
136.5 9.3 
134.0 10.1 
134.45 13.2 
136.65 14.25 
138.4 14, 


These results, although giving the total resistance 
(axle friction not having as yet been deducted), appear 
rather high, but show what Michelin observed—viz., 
that with a pneumatic tyre on a macadam road, the 
tractive effort increases but very slightly with the velo- 


city. 

[ the preceding experiments, as only level roads have 
been tried, it has not been possible to reach speeds of 
more than 15 miles per hour with the present car; but 
for higher readings than this the experiments will 
be conducted on an incline of such a gradient that a 
reading is recorded on the dynamometer, so that to find 
the pull on the wheel for that velocity it is only neces- 
sary to add to the registered pull the compound of 
gravity parallel to the surface in question. By this means 
it will be possible to reach speeds up to 30 miles per hour 
even with an under-powered car. 


BEHAVIOUR OF APPARATUS. 


The behaviour of the apparatus is, on the whole, very 
satisfactory. The experimental wheel runs very steadily 
behind the car even with heavy loads at high speeds. 
The lurry wheel, however, runs better on setts than on 
macadam, oscillating sideways somewhat when passing 
over the latter at a high speed. The pneumatic-tyred wheel 
runs exceedingly steady over all roads and at all speeds. 

The pneumatic cushion answers very well, allowing the 
instrument to swing gently from side to side instead of 
its having to suffer a violent vibration set up owing to the 
shaking of the car, due both to the engines and to rough 


ConcLusIons. 

The results given are all it is possible to obtain during 
the short time that the apparatus has been available ; but 
it is hoped that during the wore | year really reliable 
and valuable results may be obtained, although, of course, 
to get a complete series of results under all conditions 
must necessarily involve an immense amount of time and 
labour, as with so many variable quantities the changes 
could be rung on them ad infinitum. 

Experiments will be conducted to determine the rela- 
tion between the tractive effort and the following—viz., 
load, diameter of wheel, width and section of tyre, hard- 
ness of tyre (in the case of posumeliiah effect of springs, 
and velocity for every type of road under all circumstances, 
and any other relations that may be suggested during 
the progress of the work. ‘ 

In performing an experiment a given type of wheel is 
mounted in the frame, and a run made over a piece of 
road of the desired t; Since the two graphs are side 
by side, the relation between tractive force and velocity 
can be seen at every point of the run; and from those 
portions of the graph where the velocity is constant and 
of the requi value, a mean tractive effort can be 
obtained. After a number of experiments have been 
| wow curves can be plotted and empirical formule 

educed for the various relations. 

The relative value of the various roads are being com- 
pared by taking viagrams by means of a special instru- 
ment—the viagraph—kindly lent by the inventor, Mr. 
J. Brown, of Belfast. : 











RECENT PROGRESS IN LARGE GAS 
ENGINES.* 


By Hersert A. Humpnrey, M.I. Mech. E., A.M.LC.E., | 
M.LEE. 


(Continued from page 427.) 
The name of Westinghouse stands for progress in many 
directions, and not leu in the development of large gas 
engines. The Westinghouse Machine and Manufacturing 
* Paper read before the British Association (Section G) 
at the ‘ast meeting, September 11. 





Company, of East Pittsburgh, U.S.A., has spent much 
time and money in order to bring the usefulness of the 
large gas engine up to the standard of the large steam 
engine. The benefit of this experience will be reaped by 
the British Westinghouse Electric and Manufacturing 
Company, which has a fully-equipped os gg for the 
construction of large gas engines at Manchester. Most of 
the Westinghouse machines are of the 3-cylinder vertical 
enclosed type, and a 650 horse-power t-connected 
electric generating set is in use at the Howard Axle 
Works. Th's type has been at work for several years. 

There are also two 250 horse-power sets, generating 
current at Messrs. Cadbury Brothers’ Works, Birming- 
ham, using Mond gas. 

Fig. 11, page 442, shows the largest of the Westing- 
house vertical gas engines. It gives 1000 brake horse-power 
with natural gas. 

A new horizontal type two-cylinder double - actin, 
Westinghouse engine has recently been introduced, an 
Fig. 12 shows a most interesting example of this ty 
of gas engine direct-coupled to an alternator. All work- 
ing parts are under observation and are easily get-at- 
able, and the design embodies a great deal of experience. 
Figs. 13 to 15 give a plan, elevation, and view of a pair of 
such engines, coupled with an alternator and flywheel in 
the centre. This set develops 1500 brake horse-power. 

At the Walthamstow Electricity Works there are four 
100 horse-power direct-connected Westinghouse gas engine 
sets, and three additional sets of 250 horse-power are now 
being erected. The station distributes current for power, 
incandescent and arc lighting, and the additional orders 
show its practical success. e demand has increased so 
rapidly, that from the start the works have operated 
without any spare capacity in the station, yet there has 
never been a shut-down; and the whole installation is, if 
anything, more reliable than a similar steam installation 
would have been. The plant is located in the midst of 
residences, but there has been no trouble whatever from 
noise of exhaust or vibration. 

Quite a number of Westinghouse sets are in use in 
England, and some are on order for Ireland. 

ention has already been made of six 1000 horse-power 
“aebes gee gas-compressors, for ag natural gas 
y aid of natural gas in America. Mr. E. C. Luffkin, 
manager of the Snow Steam-Pump Works of Buffalo, has 
been kind enough to send me a pho om of one of 
these 1000 horse-power sets, from which Fig 16, oppo- 
site, has been perenne and the particulars concerning 
it. Each machine has four single-acting power cylinders, 
25 in. in diameter by 48 in. stroke. four connecting 
rods connect to the main crank-pin, two cylinders being 
on one side and two on the other. Another crank is 
formed at the other end of the main shaft, from which are 
driven the compressor cylinder pistons. This crank is 
90 deg. from the power crank, so that the period of 
maximum power and maximum resistance are nearly co- 
incident. The normal speed of the machine is 100 revo- 
lutions per minute. Compression in the power cylinders 
is carried to 100 Ib. per square inch, and the explosion 
pressure is between 400 Ib. and 450 Ib. ‘ 

The first two machines were governed by throttling the 
mixture ; the last four machines have been modified by 
the addition of an automatic cut-off valve, which auto- 
matically cuts off the supply of mixture according to the 
power required, the closing of the cut-off valve bein 
regulated by the governor, which can give a cut-off o 
one-eighth of the stroke. Tests of these machines give a 
port sag in the compressor cylinders with from 8} 
cubic feet to 9 cubic feet of natural gas per hour (calorific 
value, 1050 British thermal units per cubic foot). The 
combined mechanical efficiency is 82 per cent. All parts 
in contact with hot gases are water-jacketed, and the 
machines have run well right from the start. 

The 4000 horse- power gas-engine gas - compressors 
mentioned at the commencement of this paper are also 
under construction by this firm, to the order of the city of 
Cleveland. Each engine comprises four. double-scting 
power cylinders, 37 in. in diameter by 60 in. stroke, an 
two compressor cylinders 22 in. in diameter by 60 in. 
stroke. The main shaft of these machines is 24 in. in dia- 
meter in the bearing and 28 in. in diameter at the flywheel, 
the latter being p between the cranks. There are 
four bearings, each 24 in. in diameter, the inner being 
42 in. long and the outer 36 in. long. The flywheel 1s 
22 ft. in diameter, and weighs 80,000 Ib. ; : 

Improvements in the construction of gas engines will 
now briefly considered, and in the first place the 
tendency to makeall parts of modern gas — very 
rigid may be noted. Almost any of the slides shown 
would serve to emphasize this point, but it is specially 
noticeable in the powerful ties or girder frames w: ich are 
used to unite the cylinders of tandem engines and blowing 
engines. The brackets carrying the side shaft cam levers 
have also been given a much-needed additional strength, 
and one sees the tendency of makers to regard the gas 
engine in its true light as an explosion engine. One well- 
known firm still believes in making the crank-shaft bear- 
ing, through which the free end of the shaft projects, into 
a so-called ‘‘floating” bearing, in which, the shaft 1s 
allowed a fair margin of play ; ideas of this kind some- 
times die hard. The Premier Company set the omelet 
of water-cooling the piston and valves. They show h 
that, with a water-cooled piston and a cylinder cooled sh | 
a scavenging charge of air, the mean effective pressure 0 
the wate stroke was increased, instead of band 
diminished. Indicator cards showing as much as 120 
mean effective pressure have been obtained with Mon 
producer gas from such an engine. The Cockerill oe 
pany were also early in appreciating the advantages 0! & 
water-cooled piston, and now all makers of large engines 
have followed suit. The average temperature of the iron 
surfaces in contact with the hot gas 1s 


determined much 
more by the cooling water than by the hot gases, the 
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mperature gradient in the thickness of the iron not | korff coil, supplied by storage-cells, but are made to pass 
-oracagan steep ; consequently, by keeping the cooling | between points in a small closed chamber ; and the latter 
water of the piston a few degrees lower than the cylinder | is ‘only put into communication with the cylinder when 
‘acket water, one can rely on the piston not expanding | ignition is required. 
relatively to the liner, and thus accidents are avoided an All three work successfully. No. 2 is the simplest, as 
the piston may be made a tighter fit. Without water- | no outside source of current is required. The Cockerill 
cooling, the back of a large trunk piston has to have at | Company are the only makers who use the third system. 
jeast } in. clearance when all is cold, and only approaches | Tube — has died out in all countries except 
the diameter of the liner as it heats y after working. — England. : 
The pistons of large engines are frequently supplied| The great regularity of speed demanded from the 
with white-metal bearing-rings, and in the largest of the | modern gas engine has led to improved methods of 
Cockerill pistons almost the whole of the front portion | governing. Formerly the governor controlled the “ hit- 
of the piston, which is made in two halves, is lined up| and-miss” mechanism, and this is still the simplest 
with white metal. : vig arrangement where some irregularity of 5; is of no 
The breech-end casting of the cylinder has in times past | consequence. Westinghouse introduced the system of 
given much trouble. It is an irregular casting, owing to | controlling the quantity of mixture by throttling, and 
the necessity of valve passages being cast in it, and of | this gave excellent results, but led to bottom loops being 
course it has to withstand the maximum changes of | formed on the indicator diagram and wasted power. Mr. 
temperature and pressure. To keep this casting as simple | C. E. Sargeant, of America, invented a means of cutting 
in shape as possible, without unnecessary pockets or sharp | off the supply of mixture at varying points of the 
angles, to cast it free from all cooling strains, to make it | suction-stroke, which gave the desired result without 
as thin as is permissible, and to strengthen it by well-| wasting power. This system is the correct one, and is 
designed cooling ribs projecting in the water space, and by | being adopted by the leading makers one after another, 
proper support from the jacket casting, has been the | each having his special design of mechanism. Fig. 1, 
makers’ aim. That they have been successful is proved pase 373 ante, shows the cut-off gear patented by Crossley 
by the immunity from repairs enjoyed by the modern | Brothers. The richness of the mixture remains the same, 
breech-ends. The. water-joint between the back of the | while the quantity admitted to the cylinder is automati- 
liner and the breech casting was sometimes the cause of | cally varied by the "actiowead for each impulse of the 
trouble, when long bolts were used to draw these joints | engine, according to the power required at the moment. 
tight. Short bolts are now employed, and the difference | The cut-off valve is placed between the admission-valve 
in the expansion of bolts and casting may therefore be | and the air-suction and gas-valve. It is a cylindrical 
neglected. | valve, with circumferential ports sliding axially inside 
he valves of modern gas engines are almost entirely of | the casing of the admission-valve, which is also fitted 
one class—viz., the mushroom type—and they are operated | with corresponding circumferential ports. The cut-off 
by cams. Recent’ designs approach more closely to the | valve is in equilibrium, and is opened by an ordinary 
Continental type of direct-lift-valve steam engine, and eccentric and rod on a side shaft, which works a rocking 
indeed in many ways they are growing curiously alike. | lever oscillating on a pivot, the position of which pivot is 
The latest design for the vertical double-acting Westing- | determined by the governor from time to time; the 
house engine is as much on the lines of a modern vertical | action of the governor being to turn a screw with right 
Corliss engine as is reasonably possible. The exhaust | and left hand threads on its ends, and so to draw the 





the ends of the cylinders, which are used for starting. 
The engineer turns this mixture under about 100 Ibs. 
pressure into one end of one power cylinder, which causes 
the piston to move to the other end. The pressure is 
then allowed to escape from this end, leaving the cylinder 
full of mixture at about —— pressure. He then 
goes to the other end of one of the other cylinders, and 
admitting mixture pressure to this end, forces the pistons 
back again to the other extreme position, compressing 
the mixture in the end of the first cylinder to which it 
was admitted. He then trips the igniter on this cylinder, 
which causes an explosion and starts the machine, and 
upon compression in the second cylinder to which the 
mixture is admitted, being ignited, the reverse stroke is 
made under power, by which time the other cylinders 
have been rendered operative on account of drawing in 
their own. gas and compressing same and exploding. 
Very little trouble is experien in starting the engines 
in this way. The mixture tank and its connections are 
—_ to stand easily an explosion pressure of about 
600 lbs. ; while, in addition to this precaution, a number 
of large relief valves are applied to the tank for the pur- 
pose of partially relieving internal pressure, should an 
explosion of this mixture take place in the tank. We 
question as to whether this method of starting would be 
rmitted by insurance companies within the City limits; 
ut, as we have before remarked, all our work in the gas- 
engine line has been confined to the building of gas- 
engine compressors, which are always located back in the 
country, and always some distance from cities or popu- 
lous communities.” 

Enough has now been said about the construction of 
large gas engines to make it clear on what lines the 
development is taking place. The gas‘ engine of the 
future will be double-acting, and, for t regularity or 
high powers, multicylindric. It will start with com- 
Pp air, and in ordinary running will govern by cut- 
re off the mixture according to the power required. 
Still more perfect results will be obtained if the degree of 





compression is made to remain constant for all varying 
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valve has ou a arduous duty to perform, “— much — Fee r4 or from the motor-cylinder, according to 
ingenuity has m spent upon it. To open a 10-in. or | thes of the engine. 7 5: 
12-in. diameter exhaust valve against 45 lb. pressure calls| Fig. 2, page 373 ante, shows a series of diagrams taken 
for strong gear, and, if the cam roller or lever pivot are | from a ps oom — =e the vray valve; and ~ wide 
worn, causes considerable shock. An attempt was made | range of power obtainable without missing an explosion 
to get round the trouble by providing a small additional | will easily be.seen. : y 
—— Mp which was opened in og, Pras - P. few words must ~— be ante a Sa yearn | 
uced the pressure on the large valve. essrs. Crossley | of large gas engines € SO- **self-s rs” are a 
Brothers employed a Salamon exhaust valve, the — — ring, pond this yy Leg eee for they often gave 
room valve being balanced by a piston valve or block | trouble; in , some of the hand-pump starters. were 
is in 8 pocket a hole right through the — stem | nothing pe ge of aa intolerable nuisance. tay. — 
equalises the gas pressure on the outside faces of the two | starting of a 1000 horse-power engine is a matéer of the 
valves, Most” makers, however, prefer to face the diffi- sronbint simplicity. Cont air, stored in strong 
culty—to keep the plain mushroom valve, and to make | vessels carrying 80 to 150 lbs. pressure, is used ; and a 
their gearing amply strong. The rule is for valves to be | special inlet valve and gear is fitted to at least one 
Seimnically, apened -— to —_ under the — of Me mar seal a — the tonrety 
Springs ; but there are definite advantages in a mechanic- | while the s is being raised. It is the simple pressure 
ally-closed valve, and the new valve gear of the ‘‘ Premier” | of the air which effects the starting, no explosions taking 
engine will be watched with interest in this respect. place. When the engine has attained sufficient speed, 
n the old degign of a 500 horse-power ‘‘ Premier” | gas is supplied to one of the other cylinders in the usual 
Sel oo opescied Saat tie Serie Soeeee MAID tho gee to] she Sagan Raaapit-sae apieedie. tox Boer chevial Oe 
; Ta is | the engine has only one cylinder, Ww 
sucked Py This pl rad be quailty. of sainiuce. the ns while the change from Sonipeneand air to 
b Several dispositions of the valves with regard to the | ordinary explosive mixture is made. The system is so 
roech-caating are to be found, and the placing of all | safe, expeditious, and convenient, that it is a wonder any 
pomp le at A per breech Po a nowt feature tg in | other geen 5 aetr “g aaud tae see renee 
ll engine. me such arrangement becomes | seem I a 3 
very a vars tail-rods are carried through in the —— ae for starting an electric motor and barring 
case of tandem cylinders. gear being also fitted. 

The next two slides show (see ENGINEERING, page 312} A somewhat daring system is employed by the Snow 
ante) a thoroughly up-to-date engine, being a sectional | Steam Pump Works in starting the 1000 sad 4000 horse- 
plan and a sectional elevation of a 500 horse-power Deutz power gas-engine gas-compressors in Cleveland. I can- 
engine ; but the time is too short to explain the details, | not do better than describe it in the works manager’s 
_— are a few other points of construction to be con- | own eon ee h ; oe ini 

aie | ‘*An auxiliary power-house is provided, containing 
eyiBtition 1s now performed by the electric spark, the | small auxiliary gas engines, which during the night 

1 Te gased methods of producing the spark being: | operate electric generators to supply light for the plant, 
induct; ad phe of a current flowing through an | and supply the storage-battery u or furnishing current 

ction coil enclosing a good deal of iron. for the electric igniters during the day and night. These 





2. The breaking of a current (at its maximum strength) | auxiliary gas engines are also connected to mixture com- 
supplied by a shuttle armature oscillating between per- | pressors, which compress the proper proportion of naturel 


manent m: 
3. Th agnet poles. 


and air (in the proportion of about one to twelve) 


quantities of mixture admitted to the cylinder. Letombe 
has already succeeded in accomplishing the equivalent of 
this byhis system of “‘super-compression,” but other means 
of attaining the same end may be devised without much 
additional complication. Duplicate electric ignition will 
be used, and the firing point will be adjusted by the 

overnor to suit the quantity of mixture. The tandem or 
Scotia tetas system of construction will generally be 
preferred, but the Oechelhaueser and the double vis-a-vis 
are capable of giving excellent results. For the next few 
years horizontal engines will be mostly used, as they are 
cheaper to build and more easily handled, but in time 
the vertical type will come to the front again for central 
station work. 

It must not be supposed that the features of the future 
engine as here described are new. The old original 
Lenoir engine was double-acting; also Dick Kerr and 
Co. made a double-acting engine years ago. Yet the 
success of the Kérting engine, and the conversion of the 
Cockerill Company, the Westinghouse Company, and the 
Deutz Company to the double-acting system (all firms 
now making this type) is a factor of importance. 

If the great difficulties which at present beset the 
turbine could only be removed, hardly any other kind of 

rime mover would have a chance of competing with it. 
The reward for success is so great that strenuous efforts 
will undoubtedly be made in this direction. Meanwhile 
an attempt is being made to do away with reciprocating 
parts in a, gas engine by exploding a gas mixture alter- 
nately in two conical vessels connected by a U pipe 
filled with water, and containing a turbine chamber at its 
lower portion. An explosion taking place in the top part 
of the cone of one vessel forces the water down one leg of 
the U and up the other, the water doing work on the 
turbine on its passage, and also compressing the mixture 
into the upper part of the second conical vessel ready for 
explosion there. Of course, the flow of water has to be so 
contrived that its action on the turbine is always to turn 
it in the same direction, but the details cannot be now 
described, the author’s object simply being to direct 
attention to new lines of possible development. ; 

A review of recent progress would be incomplete with- 
out a passing reference to the theory of the gas engine, 
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to which several important contributions have been lately 
made. Professor Burstall has shown that the ignited 
gases in a cylinder are far from being at one temperature, 
and that, in fact, the core of the gas is much hotter than 
the gas nearer the cylinder walls. He has also, bya care- 
ful investigation based on the increasing specific heats of 
gases at high temperatures, done much to enlighten us as 
to the question of ‘‘ suppressed heat” and ‘‘ after burn- 
ing.” r. J. E. Petavel, in a paper read before this 
Association at the Bradford Meeting (see also Ene1- 
NEERING, vol. Ixxiii., page 1), showed some remark- 
able results on thermal emissivity in high - pressure 
gases. Perhaps the most interesting is the fact that at 
the temperatures and pressures obtaining in a gas engine 
the loss of heat by the hot gases to the cool walls is almost 
entirely due to convection ; indeed, the convection plays 
so important a part that the effect of conduction and 
radiation may neglected. The theory of the gas 
engine is, however, far from complete, and there still 
remains plenty of work for the Gas-Engine Research 
Committee and others to do. 

Incidentally, the use of gas engines in central electric 
stations has been touched upon, but the subject is of such 
great importance that it will occupy the remainder of the 
present paper. For a good many years moderate-size gas 
engines have been used to drive dynamos, principally by 
belting. This plan is still useful for small installations, 
and a recent case of this kind is the generating plant at 
Giessen. One 300 and two 160 horse-power gas engines 
using producer gas are belted to direct-current dynamos. 
The engines are by the Gasmotoren Fabrik Deutz. 

Another very successful installation is to be found at 
the central station of the Northwich Electric Supply 
Company, where engines using Mond gas are belted 
to direct-current dynamos. - In this case the company 
purchase the Mond gas at 2d. per 1000 cubic feet from a 
neighbouring works, and it is pumped to them through 
# mile of underground pipe. 

Belt-driving is, however, the exception, and now direct- 
coupling is almost exclusively adopted. Prejudices at 
first existed against it. 
of the explosion would damage the armature. One well- 
known firm, in 1896, refused to tender for a 100-kilowatt 
dynamo on learning it was to be direct-coupled to a gas 
engine, and expressed their opinion that the arrangement 
could not be satisfactory. Another firm, Messrs. Siemens 
Brothers, supplied the dynamo, and at the end of two 
years’ day and night running, a blue glaze covered the 
commutator, which had not even been touched with a 
sheet of sandpaper. The original brushes were in use, 
and its working was all that could be desired. Larger 
sets were, later on, put to work by the author in the same 
power house, and the result of running two 2250-ampere 
100-volt dynamos direct from gas engines has proved that 
the commutator bars do not mark at points which are 
under the brushes when explosion takes place, any more 
than at other points in the circumference of the commu- 
tator. 

At Miinster there are four two-cylinder 200 horse-power 
Deutz engines driving direct-coupled dynamos, the latter 
being placed between the two crank-shafts. The fuel used 
is producer gas. 

‘he central station for supplying the town of Basel 
with light and power, is driven by gas engines supplied 
by the Gasmotoren Fabrik Deutz. There are three 
engines of 300 horse- power and one of 
power, all being double-cylinder gas engines, direct- 
coupled. In this case the flywheel is placed in the centre, 
and the dynamo is carried on an outside bearing. ‘The 
dynamos run in parallel when required, and furnish 
current at 450 volts to 600 volts. The producer plant 
uses anthracite coal, and there is a sual quetesier for 
storing the gas. 

Electrical engineers are quite satisfied that direct- 
current dynamos can be satisfactorily run by gas engines, 
but they are divided in their opinion as to the driving of 
alternators which have to work in parallel. Only a few 
months ago one of our best-known electrical engineers 
publicly stated that he did not know of any case where 
gas eg were driving alternators in parallel. The 
author has met a fair number of engineers who profess to 
remain sceptical on the subject; and although those who 
are best ialenenelt readily admit that there is no question 
of doubt, yet it is as well to confront the waverers with a 
few facts. 

Beginning with a smmple case, there is an installa- 
tion at the large pottery works at Embrach, where 
three 100 horse-power gas engines by the Locomotiv 
und Machinenfabrik, of Winterthur, called the ‘‘ Société 
Suisse,” are belted to 3-phase alternators, which supply 
power and light to the factory. The cyclic speed varia- 
tions of the engines is yy, but by the addition of 
small flywheels on the alternators the cyclic variation 
is reduced to yy. Even this is high, and half this 
variation is usually demanded for such work, but it 
serves to show what has been done, for these sets run 
well together. 

The Société Suisse have a probably unique example of 
two twin gas engines of 200 borse-power each, which not 
only work with their alternators in parallel, but are some- 
times put in parallel with a water-turbine alternator set 
at Spiez, situate a distance away of over 70 miles. 


(To be continued.) 








Tur GrERMAN Coat Trapr.—The deliveries of coal by 
railway from the three principal German coal-producing 
districts—the Ruhr, the Sarre, and Silesia—in August 
were 6,421,880 tons, as compared with 6,480,740 tons in 
August, 1901. The caprepnse deliveries from the three 


districts in the first eight months of this year were 
46,765,460 tons, as com 
corresponding period of 1901, 


with 48,852,860 tons in the 
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LAUNCHES AND TRIAL TRIPS. 


| On Wednesday, the 17th ult., the Flensburger Schiffs- 
bau-Gesellshaft launched from their. new yard the first 
| half of an ‘‘off shore floating dock,” which is being built 
for the Reiherstieg Schiffswerfte and Maschinenfabrik, of 
Hamburz. The dock when completed will have a length 
of 507 ft. 94 in., with a breadth of 100 ft. O}in., and a 
height of 41 ft. 0} in., and be capable of lifting vessels up 
| to 11,000 tons. - The other half of the dock will shortly be 
launched, and, after installation of the machinery by the 
builders, will be towed to Hamburg. This launch is 
interesting as being the first to take place from the new 
remises acquired by the company. The dock has been 
Puilt to the designs of Messrs. Clark and Standfield, 
j= “acme under the superintendence of one of their 
staff. 


On Saturday, the 20th ult., the steel screw passenger 
and cargo steamer Seti, built by Sir Raylton Dixon and 
Co., Limited, Middlesbrough, to the order of the Moss 
Steamship Company, Limited, Liverpool, for their 
Egyptian trade, was taken out to sea for her official 
trials. Her principal dimensions are: 342 ft. by 43 ft. 
by 27 ft. moulded, with’ a deadweight capacity of about 
3700 tons. The first-class accommodation is handsomely 
fitted up at the fore part of the bridge, the second-class 
accommodation being under the poop. The saloon 
framing is of satinwood and Hungarian ash, with the 
company’s flag carved on each panel; Tynecastle panel- 
ling on ceiling, with a fine domed skylight. The smoke- 
room is of fumed oak with carved pilasters, parquet 
flooring, and Tynecastle panels on ceiling in rich relief. 
A complete installation of electric lighting, electric bells, 
and steam heating has been fitted throughout the ship. 
Triple-expansion engines have been fit by the North- 
Eastern Marine Engineering Company, Limited, of 
Sunderland, having cylinders 25 in., 42 in., and 70 in. 
in diameter by 48 in. stroke, supplied with steam by three 
large single-ended boilers working at 180 lb. pressure. A 
mean speed of 134 knots was easily attained. 











On Saturday, the 20th ult., there was launched from the 
| shipyard of Messrs. Cochrane and Sons, Shipbuilders, 
| Selby, two steel screw tugboats, the dimensions of which 
| are 63 ft. by 14 ft. 9in. by 8 ft. moulded. The vessels will 
| be peas ae f with powerful engines by Messrs. Tindall, 
| Karle, and Hutchinson, Limited, Vulcan Iron Works, 
| Hull. The vessels have been built to the order of Messrs. 
| Wilsons, Sons, and Co., Limited, of London, and will be 
| used by them at their Buenos Ayres branch. The vessels 
| were named Nora and Mira. 
| On Monday, the 22nd ult., there was launched from the 
| yard of Messrs. R. Williamson and Son, Workington, a 
| steel screw steamer named Shad Thames, for Messrs. M. 
. Ray and Sons, of London. Her dimensions are: 
Length between perpendiculars, 163 ft. 9in. ; breadth, 
26 in. 6 in.; depth, moulded, 13 ft. 2 in., and she is designed 
to carry 750 tons on Lloyd’s freeboard. The engines are to 
be supplied by Messrs. Ross and Duncan, of Govan, and 
are of the compound surface-condensing type, having 
cylinders 21 in. and 42 in. in diameter with a stroke of 
30 in., steam being ‘9 by a cylindrical steel boiler 
13 ft, 6 in. by 10 ft. in., working at a pressure of 





350 horse- | 120 Ib 





His Majesty’s Dag Restless, a vessel of 750 tons 
displacement, which has m designed and built by 
Messrs, Day, Summers, and Co., Limited, at Northam 
Iron Works, Southampton, to the order of the Admiralty, 
left for Portsmouth on Monday, the 22nd ult., to 
unde’ her official steam trials. These trials were 
entirely satisfactory. The vessel had to indicate 1250 
horse-power on a continuous run of six hours, and this 
was accomplished, everything working very smoothly and 
to the entire satisfaction of the Admiralty officials. In 
addition to the six hours’ run, the vessel was put on the 
—— mile in Stokes Bay, and averaged a speed of 
11.3 knots. 





The new steamer Wyandra, built by Messrs. Alex. 
Stephen and Sons, Limi of Linthouse, for the 
Australasian United Steamship Company, Limited, com- 
pleted her official trial in the Firth on Tuesday, the 23rd 
ult., satisfactorily fulfilling all the conditions undertaken 
by the builders. The vessel, which is of an extremely 
handsome ap ce, has been built under the super- 
vision of the British India Company, is classed 100 A 1 in 
Lloyd’s, and has accommodation for nearly 200 first-class 
and 150 second-class passengers. She is 340 ft. by 46 ft. 
by 28 ft., with long combined poop and bridge 250 ft. in 
length, to; lant forecastle 48 ft., and t promenade 
decks of. ft. amidships and 50 ft. aft. The gross 
tonnage is about 4100 tons, and large spaces are fitted up 
for refrigerating pur ; a cold-air machine of 20,000 
cubic feet capacity, of Haslam’s make, being fitted in the 
engine-room. Her engines have cylinders 28 in., 46 in., 
and 77 in. in diameter om porary by 54 in. stroke, with 
four main boilers working at 180 lb. pressure; and there 
is an ample outfit of auxiliaries. 





The bulk oil-carrying vessel New York was taken to 
sea for her speed trials on Tuesday, the 23rd ult., when 
over 3100 indicated horse-power was developed, and a 
mean speed of over 11? knots attained. She has been 
built and engined by Messrs. Palmer’s Shipbuilding and 
Iron Company, Limited, of Jarrow, to the order of the 
American Petroleum Company, of Rot am. Her 
dimensions are: Length between perpendiculars, 428 ft.; 
breadth, moulded, 54 ft. 6 in.; depth, moulded, 32 ft.; 
with a deadweight capacity of nearly 9000 tons; and she 
has engines having cylinders 28 in., 464 in., and 77 in, in 








diameter with a stroke of 54 in., taking steam from four 
large single-ended boilers at 180 lb. e New York has 
been built to obtain the highest class at Lloyd’s and-to 
fulfil the Suez Canal regulations for the carriage of petro- 
leum in bulk, under the direct supervision of Messrs, 
Flannery, Baggallay, and Johnson, of London. 


The trial of the new Anchor liner Massilia, built by 
Messrs. Alex. Stephen and Sons, Limited, for Messrs. 
Henderson Brothers, Limited, took place on Thursday, 
the 25th ult., on the Firth, when most satisfactory 
results were obtained, a mean speed of over 124 knots 
being obtained. The vessel’s dimensions are 400 ft. by 
49 ft. by 30 ft. 9in., with a s register tonnage of 
5353 tons, and she has been built for the Indian passenger 
service under the British Corporation Registry. She has 
accommodation for about 60 first-class — upon 
the bridge deck, the saloon being situated at the fore end 
and handsomely panelled in oak and hardwoods. Music. 
rooms and smoke-room are on promenade deck above, 
with large staircases, all of which are fitted oat with 
artistic decorations. Special attention has been given to 
the ventilation in view of trading to India. Refrigerating 
machinery and cold storage chambers are fitted for ship’s 
— The vessel is fitted throughout with electric 
ight, and a 2000 candle-power search-light is provided. 








On Saturday, the 27th ult., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees Dockyard, 
Middlesbrough, a steel cargo steamer, 290 ft. long by 
40 ft. beam by 194 ft. deep. The machinery will be fitted 
by the North-Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne, :and will have cylinders 
21 in., 34 in., and 56 in. in diameter by 39 in. stroke, steam 
being supplied by two single-ended boilers working at a 
pressure of 165 lb. to the square inch. The general 
arrangements afford a large cubic capacity,: and are 
expected to give a displacement of about 3000 tons dead- 
weight on a light draught. .The speed guaranteed is 
10 knots in the fully-laden condition. She has been 
built to the order of the Finska a Aktiebolaget, 
of Helsingfors, and on eg J the ways was named 
Algol by Mrs. de Legh, wife of Dr. de Legh, of 
Coatham, Redcar. 








Piscicettit Tarcers Evectric Post. —ADDENDUM.— 
Mr. Wm. P. Digby: A.M.I. Mech. E., the writer of the 
article describing Piscicelli Taeggi’s electric post, pub- 
lished on page 419 of our last issue, asks us to state that 
he was indebted to Messrs. Wm. Hutchinson and Co., 
of Trafalgar-buildings, Charing Cross, W.C., for the in- 
formation on which the article was founded, 





InprAN_ Coat-Mininc.—Coal-mining appears to have 
made satisfactory advance in British India during the 
last ten years. In 1892 the output was 2,299,472 tons; in 
1893 it stood at 2,257,992 tons. It advanced in 1894 to 
2,447,290 tons; in 1895 to 3,126,426 tons; in 1896 to 
3,468,946 tons; in 1897 to 3,572,799 tons; in 1898 to 
4,075,632 tons; in 1899 to 4,367,023 tons; in 1900 to 
5,475,662 tons ; and in 1901 to 6,038,053 tons. The great 
bulk of the coal produced in British India is mined in 
Bengal, which yielded 1,920,000 tons in 1892, 3,142,497 
tons in 1897, and 5,487,585 tons in 1901. The value of the 
coal raised in British India in 1892 was 851,372/.; in 1897 
the total had been carried to 1,079,1512.; and in 1901 it had 
further advanced to 1,168,172. It will be seen that the 
value has proportionately declined during the ten years ; 
exchange differences have, however, had something to do 
with this result. 





ARMSTRONG, WHITWORTH & Co., Lim1TeD.—The eighth 
ordinary general meeting of this eng of was held at 
Newcastle-on-Tyne on licuhier, the 29th ult., Sir A. 
Noble in the chair. The Chairman congratulated the 
proprietors upon the declaration of a dividend at the rate 
of 15 per cent. per annum, while provision had also been 
made for extension. The company’s property had been 
re-valued by the valuer employed in 1895, and the result 
was an increment on land, buildings, and machinery of 
nearly 9 per cent. As usual, the valuation of the property 
was made as a going concern, and the improvement re- 
ported was largely due to the increase in the value of land 
and machinery. That appreciation was principally at- 
tributable to the appreciation of Elswick and Openshaw 
As regards the manner in which the increase in valuation 
should be treated, he now proposed that the increase 
should be applied to reducing the goodwill to the nominal 
figure shown in the balance-sheet—150,087/. 0s. 5d, In- 
stead of charging off depreciation of works and machinery, 
the directors had taken a sum equivalent to the usual de- 
preciation allowance and had devoted it to the renewal 
of plant and the introduction of the most improved 
machinery. They had added 50,0002. to the reserve, and 
as at present much experimental work was a necessity, 
they had increased by 50,000/. their last year’s provision 
for experimental expenditure, and provided 80,000/. for 
the present year. The directors had also continued a 
provision of 30,0007. on account of the company’s liability 
under the Workmen’s Compensation Act. The com- 
vo hg various departments, considering the slackness of 
trade, were well provided with orders. Their armour- 
— works at Openshaw were as _ perfect, to say the 
east, as any in existence. The quality of the plates pro- 
duced was excellent, and the manager considered that 
the works were capable of producing 100 tons of forged 
and rolled plates in a day of ten hours. The company i 
Walker yard had: had much to do with oil fuel; an 
experiments which the directors were making under 
this head would, he trusted, leave important ponds, 
The report of the directors was adopted, and the dividen 
creo ig gaie at the rate of 15 per cent. per annum, was 
eclared. 
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Where inventions are communicated from abroad, the Names, 


&c., of the Communicators are given in italics, 
Copies of Specifications may be ol 
ranch, 25, Southampton Buildings, Chancery-lane, 
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The date of the advertisement of the 
Specification is, in 
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ELECTRICAL APPARATUS. 


Acts. 


14,931. W. 


8 Figs.] July 23, 1901. 





attached to its axle and subjected to the influence of a strong 
magnet, a part of whose magnetic circuit may be constituted by 
the magnetic shield of the instrument should the latter be of the 
shielded type. (Accepted July 30, 1902.) 


14,919. H. Shoemaker and G. P. Gehring, Phila- 
delphia, Pa., U.S.A. Wireless Telegraphy. [2 "igs.] 
July 22, 1901.—This invention provides a wireless telegraph re- 
ceiving apparatus in which there is always at least one coherer 





(14,918.) 


quiescent for the reception of radiations. The coherers are coupled 
in parallel, and are decohered successively and preferably electro- 
magnetically by impulses transmitted through a commutator 
rotated by a motor which may be of the kind called by the 


inventors “‘a phonic wheel.” (Accepted July 30, 1902.) 


318. W. E. Ev: London. (Allgemeine Elektricitdts 
Gesellschaft, Berlin.) "Electricity motors. (3 Figs.) De- 
cember 11, 1901.—This invention relates to motor meters, and in 
order to simplify the motors thereof the armatures are made of 
single-coil type ; and to prevent them from stopping at the dead 
(the commutation) point a piece of magnetic material is attached 
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in such a position that under the influence 
johns te he armature is prevented from coming to or 
to oe at rest at a position corresponding with its minimum 
ro. le. There is described a device for the purpose of insuring 
pope f= registration a when measuring less than 
a le é maximum, king on the commutator is 
minimised, (A ccepted July 3), 1902.) sf e 
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to the armature axle 
of the brake magnet ti 


chester. Electro- 
October 12, 1901.—This 


Searle, 
{2 Figs.) 
of the kind in which energy is con- 
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McWhirter, Glasgow. Electricity Meters. 
j 1.—According to this invention the needle 
of anelectrical measuring instrument is rendered dead-beat in its 
movements by the braking effect of an electricity conducting disc 








wound cylindrical armature enclosing a multipolar field-magnet 
whose poles cannot touch the armature. (Accepted July 30, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,637. H. Wolf, Charlottenburg, Berlin. Burning 
off incandesence Mantles. (2 Figs.) September 3, 1901. 
—In this specification is broadly claimed the “ p for incine- 
rating, shaping, and hardening incandescence bodies, according 
to which the incandescence body is pressed, during the incinerat- 
h h ing operation, against a shaping body 
to be given to the finished incan- 











ing, ig, an d ° 
having the same form as that 
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descence body.” The apparatus for carrying out the process may 
comprise a cone to receive the incandescence body, and against 
which the incandescence body is pressed by flames directed in- 
wards from a circular pressure gas-burner surrounding it, and 
adapted to be moved up and down over it. In an apparatus 
described the cone on which the mantles are shaped is made of 
platinum, and is heated internally by a pressure burner. (Accepted 
July 30, 1902.) 


16,699. G. Westinghouse, London. (W. J. Knoz, 
Edgewood Park, Pa, U.S.A.) Gas-Making. [18 Figs.) 
August 20, 1901.—This process of manufacturing gas consists in 
heating gas in a stove toa high temperature, transmitting it through 
a producer, cooling the whole of the gas therefrom in a heat- 
absorbing device, and conserving the heat thus abstracted, with- 
drawing a portion of the gas, re-heating the balance and circulat- 
ing it again through the apparatus in the same manner, the direc- 
tion of the circulation of the gas being periodically reversed so 











that the heat conserved by the heat-absorbing device may be 
utilised to heat the gas when the. heat-absorbing device becomes 
the heating stove. Apparatus for the manufacture of gas in this 
manner comprises a pair of similar stoves which act alternately as 
heating stove and heat-absorbing device respectively, and one or 
more gas producers connected in a closed circuit with the stoves, 
afan or blower serving to promote circulation of the Means 
are provided for connecting one or more of the additional stoves 
im) gas producer or producers at will. (Accepted July 23, 
1902. 


GUNS AND EXPLOSIVES. 


14,676. E. Seoet, am some, © J. Bower, and H. J. 
Poehlman, San cisco, . U.S.A. Explosives. 
July 18, 1901.—An explosive according to this invention may‘com- 
prise powdered chlorate of potash and nitrated phthalic acid 
mixed together, preferably in the proportion of one of the 
acid to from two to four parts of chlorate, it may be with the aid 
of a small quantity of some solvent of the acid. It is stated that 
the “invention is not limited to the specific substances nitro- 
phthalic acid and chlorate of potash, but the essence or spirit of 
this feature of the invention will be complied with when an oxi- 
dising agent in the form of a powder is mixed with an ingredient 
explosively reacting with the oxidising agent and unaffected by 
moisture, so that ee or quias of the oxidising agent 
are individually covered with a coating of the other ingredient.” 





tinuously lost in slip as well as in excitation and it is constituted 
as an independently excited dynamo machine with a short circuit 


Sir H. 8. London. Shell Fuses. 
ugust 20, 1901.—This invention relates to delayed 
action fuses for use with pei ion — with tly- 
ignitable high explosive and such fuses are intended for fitting to 
ed shell that are to be: stocked and kept ready with the 
fuses in place. The invention aims at minimising the quantity of 
primary detonating mixture and provides two dev: for pre- 
venting entrance of the of the propelling charge into the 
rear of the projectile, thus saf nst premature 
movement of the sliding detonator tube. On explosion of the pro- 
the violent forward motion of the projectile causes 


ling charge 
he whole of the fuse to set back, shearing one safety retaining 
strikes the target the 


n, 
in and bending another, and when the shell 
nt pin shears and the fuse moves forward and is brought up 
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against the end of its travel tube, thus ing the percussi 
of cushsiets soviie or ee ick: ter teeing: Reoaeiee 


detonator within the percussion tube that, bursting, then permits 
ignition of the tertiary detonator, conveniently pure picric acid. 
e travel tube is larger at its forward end, there holes a sharp 
shoulder at the zone of division between the parts of different 
diameter, and this shoulder serves to catch the rear end of the 
fuze when it drives forward so as to prevent it from rebounding 
before the explosion can take place. (Accepted July 30, 1902.) 


17,429. A. A.Common, London. Gun-Sights. (3 Figs. 
August 30, 1901.—This invention relates to a method of sighting guns 
by means of animage of a mark projected by one-half of a convex 
lens so arranged that the image may be seen by one-half of the eye, 
whilst the object can be seen by the other half; the image thus 
projected can then be brought into contact with or partly super- 
posed upon the object. An apparatus according thereto comprises 
one-half of a convex lens in front of which is a mark arranged so 
that the image can be seen by an eye placed near the lens, The 


Fig. 
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line between the mark and the lens then occupies a fixed position 
with regard to the instrument, and becomes the aiming: line, 
and it is only nece: to bring the centre of the mark on the 
object to insure that this line points to the object. For aiming 
at dark objects where it may be difficult to see the mark a mirror 
or prism is used to throw light on to the inner surface of the 
mark so that it can be seen bright on the dark background. The 
cut line of the lens may, it is stated, be at any angle, but it is 
preferred to place it horizontally. (Accepted July 30, 1902.) 
17,181. A. A. Common, London. Gun-Sights. [2 i ] 
August 27, 1901.—This invention provides a method of sighting 
guns, which consists in the bringing into contact or superposing 
an image of a fiducial mark seen by one-half of the eye of the user 
with or upon the object seen by the other half of the eye of the 
user. Means for this purpose may comprise a casing provided at 
one end with a sight-hole (the other end being clear) and carrying 
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below the line of sight a fiducial mark, a lens, and a prism, so 
arranged that an enlarged image of the mark will be reproduced 
in a plane lel to the line of sight. With this apparatus the 
image will seen with one-half of the eye and the object over 
the ~ des the prism with the other half of the eye. Means are 
descri for obtaining adjustment of the sight in altitude, 
(Accepted July 30, 1902.) 


RAILWAYS AND TRAMWAYS. 


6659. C. Vanderbilt, New York City, U. Rail- 
way Car Frames. [7 Figs.) March 18, 1902. (Convention 
date, July 8, 1901.)—A railway freight-car frame according to this 
invention, and which may be constructed from comme forms 


t 
I 





of rolled iron, comprises longitudinally-extending beams, longi- 
tudinal] oe truss members connected to the bolsters and 
arranged side by side with and supporting the longitudinal beams, 





| (Accepted July 30, 1902.) 





Isters and teanprasesly -<ataiae 
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ly truss members at each 
bolster, secured to the bolsters. Longitudinally-extending truss 
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members connected to the bolsters may be arranged side by 
side with and in such manner as to support a longitudinal beam 
or beams, and the transversely-extending truss members at each 
bolster may be secured to the ends of the bolsters and so as to pass 
underneath the longitudinal beam or beams, (Accepted July 23, 
1902.) 


TEXTILE MACHINERY. 

7002. R.and J. Harling and R. Starkie, Burnley, 
Lancs. {2 Figs.) March 22, 1902.—In calomel, 
shuttle-changing motions of looms for weaving, this invention 
provides an arrangement of clutch-driving mechanism for dis- 


Drumm ton, Surrey. Spark- engaging the crankshaft for a portion of a revolution when a weft 
pm Pig Figs.) rt Sesttien. Sure. Saw a | thread breaks or fails, in order to give time for the spent shuttle 
“ , ‘ to be ejected and a fresh shuttle to be inserted. In the ge 


device for preventing large particles of fuel from being carried by 
the blast or current of air and gases through the chimney of a 
locomotive or other engine, and according thereto a vertical tube 
is carried through the funnel to envelop the exhaust pipe nearly 
to its bottom. This tube is closed at its lower end, but is open 
at each side, where it is fitted with lateral wings adapted to be 
folded or removed when it is desired to clean the tubes, and 
around which, when in their extended position, the gases from 


















































the fire pass before entering the vertical tube in the funnel. This 
arrangement does not prevent flow of gases from the smoke-box, 
but, it is stated, obviates the risk of hot embers passing through 
the fire tubes, and being carried by the current of air and gases 
out of the chimney. The area of the openings on the side of the 
vertical tube is made equal to the flue area of the fire tubes. In a 
modification, the wings, instead of being situated as described, 
are carried in arch-like form round the inside covering plate 
of the smoke-box, leaving the flue tubes clear of obstruction. 
(Accepted July 16, 1902.) 

14,262. H. P. Wain ht, Ashford, Kent. Loco- 
motive S k-Arrester. [9 Figs. July 12, 1901.—This in- 
vention relates to strainers for ridding gases to be ejected from 
locomotive funnels from large pieces of incandescent material. 








The strainer is situated over a short blast-pipe, and connects with 
a horizontal screen above it or with the base of the funnel, and 
comprises vertical members, over which is wound an attached 
metallic spiral. (Accepted July 16, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12,795. L. M. G. Delaunay-Belleville, St. Denis, 
France. Steam Separators. (5 Figs.) June 4, 1902.— 
This invention relates to apparatus such as is u near steam 
engines for separating water from the steam supplied to them ; 
and according thereto such apparatus comprises a casing with a 



































steam inlet above and a water-receiving space below and between 
these, upper, lower and vertical partitions so disposed as to con- 
stitute a partially annular passage for the steam, and within this 
annular another ven to the steam outlet, and 
means for guiding the deposi water to beneath the lower 
partition. (Accepted July 16, 1902.) 


there are two pulleys, mounted loosely upon the crankshaft, and 
one of them—the driving pulley—has clutch teeth formed on its 
boss and adapted to engage corresponding clutch teeth on one 
side of a sliding sleeve also mounted loosely on the crankshaft ; 
on the other side this sleeve has long teeth constantly in gear 
with corresponding recesses in a fixed upon the crankshaft, 
and the clutch teeth on the sleeve are, by springs or the like, 


Fig | Fig. 2 











(7902) 


—— normally in gear with the teeth on the boss of the driving 
pulley. When a weft thread breaks or fails and a shuttle is to be 
hanged, « tions from the weft hammer apply the brake to 
the brake-wheel and simultaneously move the end of a sliding 
spindle into a groove on the sliding sleeve, and a projecting swell 
or cam _ surface on the sliding sleeve meets the end of the spindle 
and slides the sleeve along the crankshaft and disengages it from 
the driving-pulley clutch for half a revolution of the crankshaft 
whilst the spent shuttle is being discharged and a fresh shuttle is 
being inserted into the shuttle-box at the setting on side of the 
loom. en the weft fork is disen from the weft-hammer 
and the brake is released, the end of the sliding spindle is with- 
drawn from the path of the cam surface on the sliding sleeve, and 
the clutch teeth on the latter are caused by the springs to re- 
engage the teeth on the driving pulley. (Accepted July 16, 1902.) 


VEHICLES. 
1, Deal. Chains. [15 


15,344, E. Catch Driving | 
Figs.] July 29, 1901.—According to this invention the bearing 
surfaces of links of driving chains are individually protected from 











| dirt by shields attached to the links by the pivot rivets or other- 
| wise, and covering the outer faces of the links and, it may be, 
also their sides or edges. (Accepted July 16, 1902.) 


MISCELLANEOUS. 


10,630. W. Lloyd Wise, London. (Gorlitzer Maschinen- 
bau-Anstalt und Eisengiesserei A. G. Gorlitz, Germany.) Piston- 
Rods. [8 Figs.] May 8, 1902.—-Piston-rods for tandem engines and 
in which the ends of the rods (and it may be the middles also) are 
supported by slippers, are made according to this invention sprung 
out of line in a certain direction a sufficient distance to cause 
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the spring of the material to balance the weight of the pistons, the 
object being to relieve the cylinders of the weight of the pistons 
and so wet cathe irregular cylinder wear. To manufacture sucha 
piston-rod it may be forged as one or more curved sections (accord- 
ing to the number of pistons and slippers to be attached to it) and 
be operated upon by rotary cutters when at rest and while main- 
tained straight by weights. (Accepted July 16, 1902.) 

16,700. G. W ouse, London. (W. J. Knoz, 
Edgewood Park, Pa., U.S.A.) Hea . [4 Figs.] August 20, 
1901.—The essential feature of this invention it is stated consists 
in the circulation of a quantity of gas through a heating chamber 
where it attains a high temperature, thence into a receptacle 
where the heat is utilised—for example, in producing endothermic 
reactions or in heating the contents of the receptacle—thence iato 
a cooling chamber where heat is extracted and the temperature of 
the circulating gas is lowered, and from this cooling chamber back 
into the heating chamber, there to be reheated for the continuance of 
the operation. Heat extracted from the gas in the cooling chamber 
is either returned to the gas in a subsequent operation or other- 
wise utilised. The former operation may be accomplished by 
periodically reversing the direction of flow of the gases, so that the 
chamber which was formerly the cooling chamber becomes the 
heating chamber, and the former heating chamber becomes the 
cooling chamber. The cooling chamber before itis used as a heat- 
ing chamber, however, usually requires to have additional heat im- 














| parted to it, and this may be done by burning fuel therein as already 


stated, but to the extent that the cooling chamber received heat 
by extracting it from the circulating gas, to that extent the 
amount of be imparted to it by the 


ae 


ditional heat necessary to 
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combustion of fuel is lessened.- It is repos to apply the inven. 
tion to the production of fuel gas and hard coke, and apparatus 
for such a purpose is provided. (Accepted July 23, 1902.) 

9330. E. S. Petr, Prague, Bohemia. Organ 
Pipes. (5 Figs.) April 22, 1902—According to this invesne 
organ pipes and their feet are made of drawn tube, and the bottom 


Fig 1. Fig 2, 
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ends of the feet are made conical by spinning, or otherwise. The 
scope of the invention is limited in the claims to those cases where 
the metal composing the drawn tube is tin. (Accepted July 16, 
1902.) 


13,958. The British Thomson-Houston Company, 
Limited, London. (C. D. Haskins, Schenectady, N.Y., 
U.S.A.) Indicating Devices. (10 Figs.) July 9, 1901.— 


Indicating instruments are according to this invention provided 
with a linear indicator and a scale, set at an acute angle to one 
another. The line of the indicator or scale, or of both of these, 
may be curved, conveniently one of them is helical, and their rela- 
tive contour may be arranged in such wise that the scale is more 



































; Wie. s86) 
open in one part than in another, or two or more scales may be 


used with one indicator, or vice versd, one of the scales, it may 
be, having its markings greater distances apart than the other or 
others. To obtain a sharp and clearly marked indication, the 
lines ‘may be slots or transparencies in opaque substances, the 
instrument being provided with illuminating means for trans- 
mitting light through the transparent lines where they cross- 
(Accepted uly 9, 1902.) 


475. W. J. Smith, Overseal, Leicester, and J. 
7 bert, urch-Gresley, Leicester. pe- 
Making M by (2 Figs.) November 20, 1901.—As is 


generally well known, in sanitary pipe-making machines a worm Is 
commonly employed on a vertical shaft inside a barrel or casing 
for feeding the clay downwards to the die, there is therefore con- 
siderable friction caused by the upward thrust upon the worm- 
shaft end while the clay is thus being forced downwards, because 








the bearing usually provided is merely a stationary or fixed stop. 
The object of this invention is to reduce the thrust friction to 4 
minimum, and according thereto formed between the stop and 4 
keyed or fixed on to or integral with the shaft is a ball bear- 
ing having hardened steel balls and races, the latter being sunk 
below a supporting member if desired. Means of adjustment - 
vided and the parts are made in such wise that they allow © 
ubrication and may be removed for examination and repair. (A¢- 
cepted July 16, 1902.) 
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GRINDING MACHINES AND 
PROCESSES.—No. VII. 


By JoserH Horner. 


Tue disc grinders, the use of which is extending 
so rapidly, are a nearly new type of machine tool, 
the first—the Gardner—having been introduced 
about eight years ago. All later ones are built on 
the original model as far as the general disposition 
of the parts is concerned, but minor improvements 
have been effected in the later designs. The 
original idea in designing the disc grinder seems to 
have been to supersede much of the work of the 
file, and that done on grinders of the rougher class, 
involving some risks of fracture and the trouble of 














fact, the grinding can be done in far less time than 
it takes to set these jobs in vices, or on angle plates 
in other machines, without considering the much 
longer time taken in the actual tooling. Another 
job is hexagon nuts for brass fittings. These are 
cast close to size, leaving but a trifle to be taken 
off, and they are finished on a disc grinder either 
by hand or more exactly on a special fixture, which 
ensures grinding concentric with the hole and grind- 
ing to correct angle. The hexagon ends of cocks 


can also be readily ground. The narrow facing 
strips of small brackets—the old chipping strips of 
the fitter—can be ground off in a few seconds. 
Blocks for steam hammers and the faces of blocks 
for die-forging can be ground. 


Faces at right 
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having to true them up. In the_ fulfilment of 
these objects the disc machines have been most 
successful. But they have gone far beyond their 
original scope, so that the best must now be 
classed with precision grinders. 

The phenomenal success of the disc grinders is 
an interesting chapter in the history of machine 
tools. They are surfacers simply, and, excepting in 
some of the more elaborated types, they can scarcely | 
be classed with precision niin: <i But the fact: 
that angles can be ground with absolute accuracy, 
that in some of the later machines the feeding-in 
arrangement is micrometric, and that arrangements 
for clamping the work are included, renders them 
one of the most valuable acquisitions in any 
machine-shop. There is an enormous volume of 
work which can be performed on these that has 
hitherto been done on shaper and milling machines ; 
and the better the disc grinders are understood | 
and appreciated the more work is sent to them 
from other machines. 





The classes of work done on dise grinders are | 
mostly small pieces which can be grasped in the | 
pe. But more massive articles will certainly | 
conegg! as in the machine to be presently instanced, | 
_ 28-in. dises, and tables 16 in. by 12 in., for | 
- oo axle-boxes. One of the commonest pieces | 
- os done is jointing brasses, work which was, and | 
_ ull, done slowly in the shaping machine in some | 
: Ops, the half brasses being gripped in the ma- | 
_ vice. They are also milled, with the neces- | 
Be or setting and adjusting them in the vice. 
_ a a of 2}-in. brasses can be jointed on the 
br 00 er within a minute, and those of smaller 

tger dimensions in proportional times. In 
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angles and cubical pieces can be readily ground 
against a fence, and much other work of these 
classes. 

The special value of the disc grinder consists in 
this : That the emery faces always remain true ; that 
there is no risk of fracture; that the arrange- 
ments for grinding square or to angles are of the very 
simplest character, and that they are of especial 


value in work which can be controlled by the hand. 
Heavy work, of course, must go on heavy surfacers, 
with provision for holding down on the table or 
in vices. But outside of these there is, a large 
quantity of light work which can be done on disc 
grinders with exact precision, as far as square or 
angular edges or true faces are concerned. 

e discs are of steel, turned all over truly, and 
on these the emery cloth is cemented under pres- 
sure. Inthe first grinder—the Gardner—the turn- 
ing of a spiral groove on the faces assisted in securing 
the emery paper or cloth, and also formed a slight 
continuous depression which assisted the cutting 
action. The discs of emery cloth are cemented in 





a press and should be left a night to set. As four 





|discs are usually furnished with a machine, no 
| time need be lost in waiting for cement to dry, as 
|two discs can be drying and be stored in the press, 
' supplied in most cases, while the others are in use. 
‘The discs of some machines use emery cloth on 
' both faces, in others but one face is utilised. A 
‘cooling tank is generally fitted to the disc- 
| grinding machines, to dip work in as often as be- 
|comes necessary: The first machines of this type 
contained no provision for angular work. Two 
/movements only were embodied—the vertical and 
the oscillatory. The oscillatory movement of the 
table around the shaft which forms the centre of the 
table system fulfils the function of the traversing 
wheels and of the sliding tables in the machines 
reéently illustrated. The faces in contact are thus 
constantly’ changed, and the particles of emery and 
metal get away freely. No icular exertion is 
néeessary on the part of the attendant, since the 
weight of the mass is counterbalanced, causing the 
tables to return’to their normal position. In one 
|of the Gardner machines one of the rests had a 
| sliding table which could be traversed across the 
‘face of the wheel. In machines of this class, and 
still made, faces can be trued and edges squared ; 
and with a flanged fixture on one side at right 
‘angles, pieces of work can have edges ground 
at right angles. In the first machines there was 
no provision either for grinding edges to angles or 
for thicknessing other than by the eye. Yet these 
machines caught on because they took the place 
of much work which is generally done by the file 
or by single-edyed tools. ides flat faces, 
convex edges, as those of levers and cranks, can 
easily be ground up neatly, with the certainty that 
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they will stand square with the faces, without having 
to check them, as when filing, and more rapidly 
than when ground on the face of a solid wheel. 
The dises being thin, permit also of the grinding 
of narrow internal spaces, as those of forks. 

To permit of grinding parallel faces to thickness, 
the Gardner machine is now made with the discs 
facing each other in milling machine fashion. The 
head of one ispermanently fixed to the bed, that of the 
other is adjustable along the bed, to be fixed where 
required. Its spindle is then operated longitudi- 
nally by a lever to the limit of about an inch. The 
lever carries an adjustable stop-screw for regulating 
the distance between the emery faces, so that any 
number of similar pieces can be ground to gauged 
dimensions without the trouble of checking them. 
The classes of work for which this machine is 
specially adapted are nuts, the jaws of spanners, 
keys, cotters, the flanges of brasses, &c. The 
work is supported on a rest that passes down be- 
tween the wheels. 

The Gorton machine, one of the earlier, is 
also one of the best modern types, for which 
Messrs. Selig, Sonnenthal, and Co. are the 
English agents. It is made both plain and 
universal, and is also in some examples fitted 
with motor drive. In the plain Gorton machine, 
the tables, being light, are not counterbalanced. 
They can be elevated and lowered and set to 
vertical angles, and oscillated past the face of the 
wheel. The Gorton universal machines are very 
highly elaborated. The tables have vertical adjust- 
ments, their mass is counterbalanced, and they have 
oscillatory movements against the face of the disc. 
The tables can be moved towards the discs to a 
distance of 2 in. each by means of hand-wheels, 
graduated finely round the edges. One table is 
hinged for adjustments to vertical angles. Both 
have protractor strips for horizontal angles, being 
moved round in a tee groove in the circular edge 
of the table, and clamped by the divisions into 
degrees. 

The ordinary disc wheels are suitable for wrought 
iron, steel, and gun-metal, but not for rough cast 
iron. For the latter material the Gorton Company 
make ring grinders, which are fitted with rings of 
emery, and carborundum, in discs which are chucks. 
These ring-grinding machines are fitted, like the disc 
grinders, with elevating and oscillating rests, &c. 

Apparently the disc-grinder type is destined to 
become highly specialised, if we may judge by 
the great improvements and modifications which 
have been effected in the first designs. In one of 
the Gorton machines two emery rings are mounted 
face to face in chucks at the centre of a machine, 
with a steel disc at one end. This typ2 is designed 
specially for cast-iron work, the roughing down 
being done between the faces of the rings and the 
polishing on the disc. Hot-forged hexagon nuts 
are also ground similarly. The work is supported 
ina rest between the wheels. One wheel is operated 
by a lever drawing it against the work, its position 
being first adjustable by a graduated hand-wheel. 
The wheel can also be set to an angle on a gradu- 
ated base. 

In the electrically-driven grinders, the motor 
takes the place of the belt pulley between the 
spindle bearings, and is connected directly to the 
spindle. It is of 4$ horse-power, made for either 
110 or 220 volts. The rheostat and automatic 
starting box and the wire connections are contained 
within the base. 

The dise grinders by Roberts Brothers, of Man- 
chester, of which some hundreds are in use in English 
shops, are excellently-designed and well-made ma- 
chines, containing several patented features by 
which they are differentiated from others: One of 
these is shown in Fig. 89, page 463, which com- 
prises part elevations and part sectional elevations 
of the 18-in. machine. (In this. the tables are 
carried by a 2}-in. steel chaft A that passes through 
the cupboard base. Both tables oscillate, with 
their stems, around the shaft. One, B, is always 
fixed squarely in relation to the disc, the other, C, 
swivels in a vertical plane for grinding angular 
work in one direction. A protractor D, adjust- 
able in the horizontal plane, gives angles in the 
other direction. The quadrant E, by which the 
table C is set to vertical angles, is graduated round 
the cdge and clamped by a bolt. 


of the table, also to graduations. The vertical 


slides cr stems F, G, by which the tables are sup- 
ported, move in, and are clamped at various heights 
in their guides H H, which encircle the shaft A. 


the ¢ The protractor | 
is slid along, and adjusted by a tee slot in the edge | 





The table B, which always stands squarely to its 
disc, has a greater range of vertical movement than 
the other, being capable of elevation to the top of 
its disc. The advantage of this is seen when 
the body of a casting stands out beyond the por- 
tion which has to be ground, as in the globular 
bodies of cocks, the hexagon ends of which are to 
be finished by grinding. The tables are also 
capable of movement to and from the discs, 
with or without screw feed. The swivelling 
slides H H are retained between collars J J, 
and these have split lugs, and bolts by means 
of which they can be released and reset quickly. 
In one of the Roberts machines the sliding stem 
is dispensed with, and the machine simplified by 
providing an elevating movement to one table 
only by means of a circular stem clamped in a 
split socket in the piece which oscillates on the 
shaft. The socket, the boss which encircles the 
shaft, and the counterbalance are formed in one 
casting. The elevating table does not contain pro- 
vision for angular adjustment, and the angular 
table does not move vertically. 

The spindle and disc arrangements in Fig. 89 
have some novel features. The spindle, 1? in. in 
diameter, runs in iron bearings 6 in. in length, and 
is lubricated by chains from capacious oil wells, 
which have taps for drawing off the waste oil. The 
ends of the bearings make a close fit by means of 
internal flanges, with the boss of the driving pulley 
on one side and with bosses on the back plates L 
on the other. The back plates L and the vulcanite 
discs M, which are inserted between the plates 
and the grinding discs N, are patented features of 
the machine. The back plates are of large diameter— 
12 in. for 18-in. discs—and are thinned down from 
the boss to the circumference ; they reduce the 
vibration in heavy grinding. They are shouldered 
in the bore and made a press fit on the ends of the 
spindle. The steel discs are fastened to these with 
aaeheuee screws, and the sheet of vulcanite or 
fibre inserted renders the disc noiseless in running. 
The discs are annealed. The faces on which the 
emery paper is cemented have grooves cut to retain 
the cement. The grooves are either radial or 
curved, as in Figs. 90 and 91. 

Though not shown on the drawing, cast-iron 
hoods are fitted over the discs, enclosing the upper 
half of their circumference. The function of these is 
to induce a current of air to convey the grit down- 
wards into a precipitating pipe. This takes the 
place of a more expensive fan, and economises 
space. 

Another disc and spindle fitting by Roberts 
Brothers is shown in Fig. 92. It was designed 
specially for a 28-in. grinder for locomotive axle- 
boxes. In this case the spindle runs in loose 
bushings of cast iron. The spindle necks are 2 in. 
in diameter by 64 in. long. There is a ring oiling 
arrangement. The back plate A is fitted toa taper, 
and keyed, and secured with a lock-nut B, with a 
washer recessed into the front of the plate. A 
fibre disc C is interposed between the back plate 
and the grinding disc D, and three screws a 
secure the parts together with three tight-fitting 
pins b, which help to drive. In this machine the 
tables have no movement save that to and from the 
dises, being designed for one class of work only. 
The tables slide on two parallel shafts instead of 
rocking on one, and they remain at a fixed distance 
of 2} in. below the centre. Split lugs and bolts 
secure them in longitudinal positions. Longi- 
tudinal adjustment is by hand-wheel and screw. 
The upper part of the pedestal is cast as a water 
tank E. 








THE BRITISH ASSOCIATION. 
(Continued from page 436.) 
Tue PuysicaL aNp CHEMICAL SECTIONS. 

Ir the attendance at the Glasgow meeting of last 
year had suffered from the fact that many other 
meetings, and especially the Engineering Confer- 
ence, had preceded the British Association, the 
rather small number of members who assembled at 
Belfast was chiefly ascribed to the want of par- 
ticipation in local circles. Many of the regular 
attendants of Section A—Mathematical and Phy- 
sical Science—and of Section B—Chemistry—were 


absent, however, this year ; and the list of foreign | 


members was again, as at Glasgow, exceptionally 
short. The foreign visitors were Americans— 
Professors G. F. Barker, of Philadelphia; W. 
Libbey, of Princeton, N.Y.; C. Sedgwick Minot 
and J. B. Sewall, of Boston, Mass.; and R. P. 





Porter, of New York City ; and Germans—Pyo- 
fessor Knoevenagel, of Heidelberg, and Professor 
Vorlinder, of Halle. The lateness of the season, no 
doubt, kept many visitors away who would gladly 
have paid a visit to Ireland on this occasion ; Sec- 
tion A was hardly less overcrowded with papers, 
however, than usual. Sixty-one papers were read 
altogether in that section; and as Saturday was 
this year made a general holiday, reserved for the 
official excursions, which, so far, had mostly taken 
place on the Saturday afternoon or on the Thursday 
after the meeting, the papers were not disposed of 
without difficulty. 

Section A had always met both on the Saturday 
and the Wednesday. This year both these days 
fell out: on the Saturday the whole Association 
rested, the regular journal not being issued; on 
the concluding Wednesday only two sections 
transacted business, and Section A was not among 
them. This was not in accordance with the pre- 
liminary arrangement, which had reserved some 
papers for the Wednesday. When on Friday Pro- 
fessor Schuster addressed the whole section as 
chairman of the Department for Astronomy and 
Cosmical Physics, he deprecated the sub-division 
which had reluctantly been adopted at previous 
meetings, and his remarks found general and warm 
approval. Unfortunately, sub-division proved in- 
evitable ; on Monday the section sat in three de- 
partments, respectively for Mathematics, Physics, 
Astronomy and Cosmical Physics ; and on Tuesday 
the two latter departments again had to deliberate 
separately. Though the departments assembled in 
the same wing of Queen’s College, in which also 
Section B met, the sub-division is not conducive to 
good discussions. At previous meetings the discus- 
sions frequently extended late into the afternoon. 
This year business commenced at 10 or 10.30, 
and the meeting always adjourned at 1.30; the 
joint discussion with Section L alone took place 
in the afternoon. This restriction to morning 
sittings is certainly popular, and unless the sec- 
tion should decide to take certain papers as read, 
giving printed abstracts to applicants, not only 
when the paper comes on for reading—the actual 
practice rigorously adhered to in ‘‘ A” exclusively 
—but also before that time, the sub-division will have 
to be acquiesced in. Professor John Purser, M.A., 
LL.D., of Dublin, presided over Section A. The 
officers were: Dr. C. Lees, Recorder; and 
Messrs. H. 8S. Carslaw, D.Sc.; A. R. Hinks, M.A.; 
Alex. Larmor, M.A.; A. W. Porter, B.Sc.; and 
Professor W. B. Morton, M.A., Secretaries. 

Section B, in which Professor Edward Divers, 
F.R.S., presided, disposed of its thirty papers in 
four days without having to subdivide into depart- 
ments, to which measure that section has not often 
had recourse. The officers were: Professor W. J. 
Pope, F.R.S., Recorder, and Mr. R. F. Blake, Dr. 
M. O. Forster, and Professor G. G. Henderson, 
M.A., D.Sc., Secretaries. Of the grants made by the 
Association, two go to the Chemical Section—one 
of 201. for the study of Hydro-aromatic Substances 
(the grant being made payable to Professor Divers), 
and one of 5l. for drawing up Tables of the Wave 
Lengths of Spectra (Sir H. Roscoe). The four 
grants which concern the Mathematical and Physical 
Section are : 351. for Electrical Standards (Lord Ray- 
leigh) ; 401. for Seismological Observations (Pro- 
fessor J. W. Judd); 75. for Investigation of the 
Upper Atmosphere (Dr. W. N. Shaw) ; and 40. for 
Magnetic Observations (Sir W. H. Preece). 

We group the communications brought before the 
two sections, irrespective of the order in which 
they were read, and begin with physical papers 
and the presidential address to Section A. 


Tue IntsH ScHoot or MATHEMATICS AND PHYSICS. 


The historical sketch which Professor Purser, 
M.A., LL.D., M.R.I.A., made the subject of his 
address confined itself to the work of those who 
are no longer with us, and did not go back further 
than the beginning of the t century. That 
period was marked by a revival of the study of 
science in the University of Dublin, which was 
largely due to the influence of Provost Bartholomew 
Lloyd. Professor Purser, it will be seen, did not 
trace the development of science in Ireland since 
1800, but discoursed on the work and life of notable 
Irish scientists, calling attention to many interest- 
ing facts. Bartholomew Lloyd, he stated, intro- 
duced French mathematics and advanced analytical 
methods into Ireland and the British Isles; he was 
Provost of the College from 1831, and President 
of the Dublin meeting of the British Association of 
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1835. His son, Humphrey Lloyd, succeeded his 
father in the Chair of Natural Philosophy, and pre- 
sided over the second meeting in Dublin of 1857. 
He wrote on ‘‘Light and Vision,” ‘‘The Wave 
Theory of Light,” and on ‘‘ Magnetism.” In con- 
nection with Sabine he conducted elaborate obser- 
vations of terrestrial magnetism in 28 stations of 
Ireland, and was entrusted with the task of drawing 
up a manual of instructions for observers, when, at 
the instance of the British Association and the 
Royal Society, the Government established mag- 
netic observatories in different parts of the world. 

Chronologically, Romney Robinson intervenes 
between the two Lloyds. His astronomical work at 
Armagh Observatory supplied Argelinder with a 
basis for his determinations of the proper motions 
of stars. Robinson further studied heat, electricity, 
turbines, air pumps, fog signals, and other subjects, 
and was the inventor of the Robinson cup anemo- 
meter ; he presided over the British Association at 
Birmingham in 1849. Intimately associated with 
Robinson was Lord Rosse, whose great reflector in 
Parsonstown first detected the spiral character of 
nebule, and thus contirmed Laplace’s nebular theory 
at a time when it was believed that all nebulz would 
ultimately be resolved into star clusters. The 
forging and polishing of the speculum caused, in 
Professor Purser’s opinion, the greatest of all the 
many difficulties which had to be overcome in the 
construction of that famous reflector. 

Sir William Rowan Hamilton, undoubtedly the 
most striking figure in the annals of the Dublin 
school of mathematics, was a thorough Irishman, 
although his greatest disciple, Professor Tait, has 
claimed him for Scotland, because Hamilton’s 
grandfather was supposed to have immigrated from 
Scotland. Dr. R. P. Graves, the biographer of 
Hamilton, has proved this to be a complete mis- 
conception, Professor Purser said ; but as Graves 
gives Hamilton a Scotch grandmother, there is 
hardly any great misconception. Whether Irish 
or Scotch, Hamilton certainly was a precocious 
child. When four years old he read Latin, Greek, 
and Hebrew; at thirteen, he was a goca modern 
linguist, and had further attained some prcticiency 
in Arabic, Sanscrit, and Persian. In mathematics 
he went direct to the original authors ; he learned 
algebra from Newton’s ‘‘ Arithmetica Universalis,” 
and attacked Newton’s ‘‘ Principia ” in his fifteenth 
oo: and Laplace’s ‘‘ Mécanique Céleste ” two years 
ater. 

The popular belief generally expects little of pre- 
cocity ; as a matter of fact, many men who have 
earned distinction in all branches of arts and 
science were considered marvellous infants. Hamil- 
ton was appointed Professor of Astronomy while 
still an undergraduate, over the heads of Sir 
George Airy and other candidates. The first of 
his three remarkable memoirs on ‘‘ Systems of 
Rays” at once justified the selection. In a novel 
way, which Professor Purser sketched out, he gave 
a proof for Fresnel’s wave-surface equation, and 
laid the foundation for what is known as conical 
refraction. The experimental verification was then 
supplied by Humphrey Lloyd, and it is no small 
credit to the Irish scientists that the French 
physicists failed in their endeavours to confirm 
these experiments until Lloyd took his apparatus 
over to Paris. Hamilton’s deductions were genera- 
lised in a paper which he presented to the Royal 
Society in 1834, “On a Gensral Method of, Dy- 
namics, by which the Study of the Motions of all 
Free Systems of Attracting or Repelling Points is 
Reduced to the Search and Differentiation of one 
Central Relation or Characteristic Function.” 
When Hamilton and Karl Gustav Jacobi met at 
the Manchester meeting of the British Associa- 
tion in 1842, Jacobi addressed Hamilton as the 

‘Lagrange de votre pays.” The last years of 
Hamilton’s life were devoted to the development 
of his Quaternion Calculus. The impetus to this 
work was given by one of his class-fellows—J. T. 
Graves—whose researches on the use of imaginary 
quantities would have passed unnoticed but for 
Hamilton. The latter extended the use of com- 
plex variables to three-dimensional space. A new 
edition of Hamilton’s ‘‘ Elements of Quaternions ” 
has keon brought out by Professor Charles Joly, 
who now occupies Hamilton’s chair. As a develop- 
ment of the logic and philosophy of symbols, Pro- 
fessor Purser regards Hamilton's quaternions as a 
splendid monument of the genius of the inventor of 
the theory. Whether it will prove a working cal- 
culus, a fruitful instrument of research, it would yet 
be premature to say. 





The stimulating influence of James MacCullagh 
still lingers in the tradition of Trinity College, 
the speaker continued. His original work chiefly 
concerned geometry and the ‘‘ Surfaces of the 
Second Degree,” and physical optics. Fresnel’s 
celebrated Memoirs had appeared recently. Ac- 
cording to Young and Fresnel, the ethereal vibra- 
tions which constitute light must be in the plane of 
the wave front; a beam of polarised light was simply 
a system of parallel waves in which these trans- 
verse vibrations were all in one direction, and 
Fresnel had applied the theory of the ellipsoid, and 
deduced the equation of the wave surface. Fresnel 
had assumed that when the molecules of the ether 
are disturbed by the passage of a wave, the force of 
restitution acting upon a molecule depends upon the 
absolute displacement of that molecule. Cauchy, 
Neumann, Green, and others substituted the relative 
displacement ; but theyall treated the light waves as 
waves in an elastic medium, akin to a solid medium 
in which the stresses depend on the deformation of 
the elements. MacCullagh also accepted the rela- 
tive displacement, as expressed through a certain 
function V, which represented the potential energy 
of the medium; but he struck out a line of his own, 
adopting a mode of reasoning which Professor 
Purser criticises as eminently unsatisfactory. Mac- 
Cullagh was, indeed, attacked by Stokes and others ; 
but Maxwell’s ‘‘ Electricity and Magnetism” en- 
tirely changed the aspect of the question ; and 
FitzGerald pointed out in 1879 that the potential 
energy—Maxwell’s electro-static energy—was really 
a quadratic function of three variables answering to 
MacCullagh’scomponentsof molecularrotation. Sub- 
sequently Larmor, in his remarkable investigation of 
the ‘‘ Dynamical Theory of the Electric and Lumini- 
ferous Ether” has made those equations the starting 
point of his theory, demonstrating the real signifi- 
cance of MacCullagh’s function V, which corre- 
sponds to a novel stress-strain system, in which 
the stresses depend entirely on the rotational dis- 
placements of the molecules, and are otherwise 
absolutely unaffected by the ordinary deformation 
strains. 

Passing over Sir Andrew Hart, a great geometer, 
and Charles Graves, Bishop of Limerick, we come 
to Jellett, whose ‘‘ Calculus of Variations” was at 
the time the only systematic English treatise of its 
kind. Jellett, one of MacCullagh’s ablest pupils, 
took up the problem of an elastic medium, and the 
propagation of waves in such a medium, and he de- 
veloped the theory of Curves of Flexure, laying 
down the new proposition that a closed oval surface 
cannot be inextensibly deformed. That is to say, 
if an oval surface be perfectly inextensible, it is 
also perfectly rigid. Professor Purser could not 
regard Jellett’s proof of this proposition as satis- 
factory, though he admits that it holds for spheres 
and ellipsoids, and that it therefore is in need only 
of more clearly defined limitation. We owe to 
Jellett the double-plane analyser, the result of his 
studies of polarisation phenomena, which led him 
to a characteristic method of investigating chemical 
equilibrium. 

Other pupils of MacCullagh were Samuel 
Haughton, who worked in electricity and light, 
and, later, in physical geology and physiology, the 
twin brothers Michael and William Roberts, and 
Townsend. Like MacCullagh, Michael Roberts 
started on the lines of Chasles, and he made 
important contributions to the department of pure 
analysis in algebra, Abelian integrals, and the 
trigonometry of hyperelliptic functions. William 
Roberts is best known for his investigations by 
means of elliptic co-ordinates. Richard Townsend 
was most remarkable as a lecturer. John Casey, 
another highly original Irish geometer, was a 
schoolmaster under the National Board of Educa- 
tion up to the middle of his life, when, on the 
advice of Townsend, he entered Trinity College. 

** As long as George FitzGerald lived,” Pro- 
fessor Purser then continued, ‘‘our country could 
claim to own one of the foremost members of that 
select band who are endeavouring to wrest from 
Nature her inmost secrets.” He did not attempt 
to review FitzGerald’s work, but stated simply 
that FitzGerald could not have wished for a better 
chronicler of his life and labours than his intimate 
friend, Dr. Larmor, whose far-reaching specula- 
tions on the mystery of the ether qualify him in a 
very peculiar manner to appreciate the work of his 
fellow physicists. It is not yet two years since 
FitzGerald was taken from us. Thomas Preston, 
one of his distinguished pupils, who away 


prematurely a few months previously, will be re- 





membered for his treatises on ‘‘ Light and Heat,’ 
written in a thoughtful philosophic spirit, and for 
his researches into the Zeeman effect. 

The two remaining scientists mentioned in Pro- 
fessor Purser’s address were the great representa- 
tives of the Belfast College, in which the meeting 
took place—Thomas Andrewsand James Thomson. 
Professor Purser revered Andrews as a colleague ; 
his great work on the ‘‘ Continuity of the Liquid 
and Gaseous States” had been dealt with by the 
President of the Association, Professor Dewar. 
James Thomson (brtoher of Lord Kelvin) was not 
a collaborator of Andrews, but a warm friend 
whose enlightened appreciation Andrews valued 
highly. In Professor Purser’s opinion, James 
Thomson, of all the scientific men with whom he 
came in contact, fulfilled most the idea of the 
pare her. When re-editing his father’s text- 

oks, Thomson examined Hadley’s theory of trade 
winds, to.which he made an important addition. 
He showed that while in the tropical latitudes two 
currents would satisfy all the conditions, the trade 
wind blowing from north-east in the lower regions, 
and the return current in the upper regions, there 
must be three currents in the temperate zone—the 
uppermost and lowermost towards the pole, and a 
large return-current from the pole in the inter- 
mediate strata of the atmosphere, the prevailing 
motions of all the three currents being Ren west 
to east. Forbes had shown that the motion of 
glaciers depended upon their viscous or plastic 
quality ; Thomson proved in one of his earliest 
investigations, reasoning on Carnot’s principle, that 
pressure lowers the freezing point of water, and 
accounted thus for the plasticity. As a typical 
instance of his line of reasoning, Professor Purser 
quoted Thomson’s beautiful explanation of the action 
of a river flowing round.a bend. He recognised 
from dynamical principles that the flow of water 
must be most rapid near the inner bank, and he 
asked himself why that inner bank was not worn 
away. He found that friction of the bed checks 
the velocity of the lowest stratum of water, giving 
rise to an undercurrent in this stratum from the 
outer bank across towards the inner bank. This 
undercurrent carries sand and detritus and deposits 
them on the inner bank, and it then rises vertically, 
protecting the inner bank from the scour. ‘‘Thom- 
son was not familiar with, the technique of higher 
mathematics, and was not, for this reason, tempted 
to assume impossible conditions in order to brin 
the problems within the reach of algebraic analysis.” 
But his mind was eminently of a mathematical 
cast, and he introduced. many new terms, like 
radian, numeric, torque, interface, &c., which have 
proved useful. , 

In proposing the vote of thanks to Professor 
Purser, a Rayleigh dwelt upon the astonishing 
originality and variety of the work of Irish phy- 
sicists, much of which was inadequately appre- 
ciated ; he himself was satisfied with Jellett’s pro- 
position which Professor Purser had questioned ; 
with FitzGerald the Section had indeed lost its 
soul. Dr. Larmor was glad to second this vote of 
thanks to his old teacher in mathematics, who had 
made a most fortunate choice in the subject of his 
address, and to whom, he reminded the Section, 
we owed a successful attack on the problem of 
tidal friction, which had been given up by Airy, 
afterwards to be taken; up by George Darwin. 
Since Dr. Larmor presided in Section A at Brad- 
ford, we may add, his stimulating influence has 
remained most fruitful ;.the Section will always 
miss FitzGerald, but it has in Larmor a worthy 
successor, 

(Zo be continucd.) 





Patent Orrice Lisrary.—The Patent Office has issued 
two more volumes of its excellent series of catalogues of 
the books in the library. These deal with (1) domestic 
economy, food and beverages, and (2) textile industries 
and wearing apparel. The Patent Office library, without 
being complete, contains a large number of books which 
cannot be found elsewhere, and the value of these is 
very largely increased by the guides and subject-matter 
indexes now appearing. 





ARGENTINE RaiLways.—Mr. Augusto Gurzer has applied 
to the Argentine Congress for a concession for the con- 
struction and working of a double cae goon elevated 
railway between the Argentine Federal capital and its 
suburbs. The Argentine Government has approved plans 

resented by the A tine Great Western way 

pany for a branch line from Rodeo del Medio to 
Panqueliana. The doubling of the main line of the Buenos 
Ayres Great Southern Railway to Bahia Blanca, and_be- 
tween Temperley Junction and Llavollol, is proceeding 
satisfactorily. 
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THE MANCHESTER MUNICIPAL | 
SCHOOL OF TECHNOLOGY. 


taken in regard to education. 


That has always) high level in Manchester. 
been a matter in which public bodies have out-|over, are shrewd business men who recognise 
| stripped private enterprise, from the days of the| the value of a good investment, and there is no 


Her citizens, more- 


On Wednesday next, the 15th inst., the Prime 'monastic establishments downwards. Our public} better investment for a community than that de- 


Minister, the Right Hon. Arthur J. Balfour, M.P., 


|schools stand easily first; our universities are| voted to training up a rising generation capable 


will open, at Manchester, the finest technical schools | public foundations. Now that the changed con- | of filling adequately the positions they are called 
in this country ; we believe it might be truly added, | ditions of modern life are being felt, and the 


in Europe. We are not even sure whether cot, 
splendid educational establishments that have been 
erected in the United States will outrival the Man- | 
chester schools when the latter are completed. | 

Manchester is not one of our show towns; 
it has not the historical associations which are 





strenuous industrial competition that comes from 
abroad is recognised, the part that the applica- 
tion of scientific principles must play in produc-| from s 
tive industry must be appreciated. Municipalities | Principal of the School, and to whom its present 
and corporations are showing an enlightened | prosperous condition is chiefly due (although he 
spirit of advancement that has not heretofore | would have us believe otherwise), has traced the 


| to. 


The Manchester Municipal School of Technology 


has grown to its present imposing proportions 
| from small beginnings. 


Mr. J. H. Reynolds, the 








ae 


Fig. 1. 


attached to more ancient centres, neither is it a| 
beautiful city in regard to natural surroundings and | 
architectural magnificence. Nevertheless, there is 
no city in the kingdom of which Englishmen may | 
be more justly proud, for it represents characteristic- | 
ally the best era in the history of the Nation. | 
But if the Manchester man has just grounds 
for being satisfied with his citizenship—as is 
the nature of Lancashire in general to be— 
there is nothing of which he may more safely 
boast than the new building which we are 
about to describe. Whatever may be said 
as to municipalities, with their modern itch for 
trading, there need be no qualms about the step 
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THe Munictpat ScHoot or TECHNOLOGY, MANCHESTER. 


been generally associated with their methods 
of procedure. Among all these public bodies the 
Corporation of Manchester to-day stands easily 
first in the liberality with which it has provided 
for the technical education, not only of its own 
native citizens, but also for the inhabitants of the 
surrounding district. It is pleasant to know, too, 
that what Manchester has done she has done with 
no grudging hand. The cost has been heavy ; but it 
has, we believe, been generally approved by the rate- 
pores. No doubt there have been somedissentients, 
but the steps taken by the Corporation have, we 
gather from good authority, added to the popularity 
of itsmembers, Local patriotism is on a wholesome 





history of the undertaking from early days. It is, 
he tells us, the direct outcome of the old Mechanics 
Institution, which was founded in 1824, and was 
associated with such notable names as those of 
Benjamin Heywood, William Fairbairn, George 
William Wood, and Richard Roberts. 

The original establishment was in Cowper-street, 
and the building still exists. After thirty-three 
years of good work the Institution was removed to 
what is now Princes-street, and here, since 1883, 
the Technical School has been carried on. After 
the Technical Instruction Act of 1889 was passed, 
Manchester was the second city in the kingdom to 
take advantage of its provisions, whilst the further 
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Act of 1890 enabled the local authorities to obtain a | machine-shop. Figs. 11 and 12 illustrate the chief 
large Imperial grant. The Whitworth Institute of | rooms in the textile laboratory, being the spinning 
Art and Industry was transferred to the Corpora- | and weaving departments respectively. These shops 
tion in 1892, and the Manchester Exhibition of | are driven by electric power. Fig. 13 is another 
1897 was the means of supplying another large | view of the hydraulic laboratory. On the left is 
amount as a contribution for the new Technical | to be seen a vessel which will contain water at high 
School. The trustees of Sir Joseph Whitworth | pressure. This is for the purpose of studying the 
gave a still further sum, as well as a plot of land | laws which govern the emission of water at high 
in Sackville-street ; so that the present school /speed, arrangements being made for measuring 
stands partly on the site of the old works founded the inclination of the jet at various distances from 
by Whitworth, and which is thus historic ground | the orifice. In the pit the end of the Y-channel, 
in the annals of engineering. hereafter described, may be seen. 

The engraving on the opposite page, Fig. 1, 
ives an exterior view of the building, and well 
illustrates its fine architectural proportions. Fig. 2, 
sibjoined, shows the handsome main entrance 
hali, and Fig. 3, on page 478, gives a detail view 
ofthe main entrance in Sackville - street. The 


reference is made later to the various departments 
illustrated by these engravings. 

The building is of the French Renaissance style 
of architecture. It has been constructed of red 
Accrington bricks and!terra-cotta, after the designs 
main building occupies an area of 7300 square | of Messrs. Spalding and Cross, of London, the 
feet. This is exclusive of the textile annexe, to| contractors being Robert Neill and Sons, of Man- 
which reference will be made later, and which in-| chester. The basement is one great workshop and 
cludes a further space of 1248 square feet. | laboratory, devoted to mechanical, electrical, steam, 








Fic, 2. Entrance Hatt. 


Of the engravings on page 478 and on the two|and hydraulic engineering, as well as for spinning 
two-page plates given with the present issue, Fig. 4/and weaving. Throughout the building there are 
is the chemical lecture-room ; Fig. 5 shows the| chemical, physical, and metallurgical laboratories ; 
750-ton compression testing machine, referred to| workshops, lecture-rooms, and other offices ; be- 
later, which is in the materials-testing laboratory ;/ sides departments devoted to sanitary engineering 
Fig. 6 shows a part of the hydraulic laboratory with and other branches of industry, to which also re- 
the motor for driving the centrifugal pump ; Fig. 7 | ference will be made later. : 

18 a view of the steam laboratory, with the ex-| The school is under the control of the technical 
perimental engine. The flywheel, with its band | instruction committee of the City Council, of which 
brake, is seen between the two cylinders. On the| the Lord Mayor of Manchester, Alderman Hoy, is 
extreme left the alternative cylinders, hereafter | chairman, and Mr. J. R. Wilson, deputy chairman. 
described, are to be seen. in the pit in the|The Principal of the school, as already stated, is 
foreground are the measuring tanks and their) Mr. J. H. Rarnelie, who has for many years been 
Connections, whilst the condensers are beneath | connected with the technical education of the city, 
tie engine. Fig. 8 is the principal machine-shop, | and whose years of almost ceaseless labour in the 
with fitters’ benches and the various machine-tools, | cause are well-known to every citizen of Manchester. 
On the column to the left may be seen one of | His chief assistant is Mr. P. W. Robson, who 
the Swinging racks, which carry change-wheels, | holds the position of Vice-Principal. 

Spanners, or other appliances. Fig. 9 illustrates} Amongst the other leading members of the 
the gas and oil engine laboratory, with the | administrative staff the following may be named : 
measuring appliances. Fig. 10 is the tool-| Preparatory Course: Mr. J. E. Holden, Head of 
room. ‘The machine-tools here are of American| Department, and Mr. W. S. Barratt. 

fuake, This department formsa part of the principal! Pure and Applied Mathematics ; Professor J. P. 











Fig. 14 is a} 
view of the principal chemical laboratory. Fuller | 








Wrapson, Head of Department ; lecturers—Messrs. 
J. E. Holden and H. Brotherton. 

Mechanical Engineering Department : Professor. 
J. T. Nicolson, D.Sc., Head of Department, and 
Professor H. G. Jordan ; lecturers—Messrs. R. M. 
Anderson, A. L. Mallenby, W. C. Popplewell, and 
H. Threlfall. 

Electrical Engineering and Technical Physics : 
Professor A. Schwartz, Head of the Department, 
and Professor W. W. Haldane Gee ; lecturers— 
Messrs. A. Adamson and C. Kingbrunner, 

Sanitary Engineering : Professor J. Radcliffe. 

Pure and. Applied Chemistry: Professor W. J. 
Pope, Head of Department, Professor E: Knecht, 
and Mr. J. Hiibner; lecturers—Messrs. E. L. Rhead, 
J. Grant, L. C. Radcliffe, and S. J. Peachy. 

Textile Industries : Professor T. W. Fox. 

Photographic and Printing Crafts: Professor 
C. W. Gamble. 


Tae Steam EnG@iIneertna LABORATORY. 
In the Steam Engineering Laboratory the whole 





of the elaborate and costly plant has been made to 
special designs and in accordance with a definite 
plan of instruction laid down by the authorities of 
the school. Dr. Nicolson, then professor of mecha- 
nical engineering at the McGill College, Montreal, 
was in 1899 invited by Mr. J. H. Reynolds, 
director, and the committee of technical instruc- 
tion in Manchester, to undertake the design of the 
equipment of the engineering department ; and, 
with a wisdom seldom displayed in such cases, his 
teaching duties were not allowed to begin till the 
laboratories were finished. He was provided with 
a staff of four draughtsmen; and so was enabled 
to have the working drawings down to the smallest 
details prepared for all the larger plants before 
tenders were called for. Mr. P. W. Robson was 
chief draughtsman, and his skill as an all-round 
engineering designer, and the zeal which he dis- 
played in carrying out Dr. Nicolson’s ideas, con- 
tributed largely to the successful prosecution of the 
enterprise. Mr. Robson is now, as stated above. 
Vice-Principal of the school. —__ : 

The object aimed at in organising the engineer- 
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ing equipment has been fourfold, and is stated to 
be as follows : 

1. The teaching of engineering science as much 
as possible by experiment. 

2. The determination of the technological pro- 
perties of the materials of engineering. 

3. The instruction of young engineers in the 
usual and best modes of testing prime-movers, the 
machinery of transmission, and the machinery for 
the absorption of energy. 

4. The provision of facilities for experimental 
work by the actual leaders of industry or their 
appointed deputies on the present-day problems of 
engineering design. 

Although the last-named object is placed in order 
after the other three, it is considered to be the most 
prominent of all. It is the declared aim of the 
authorities of the school to design each part of 
the plant specially to investigate one or more 
practical problems of engineering most directly 
of practical importance to the British manufac- 
turing engineer. 

The chief object in the steam laboratory is 
naturally the large experimental engine, which is 
shown in Fig. 7 on one of our two-page illustra- 
tions. It is of the horizontal compound-condensing 
type, and is capable of developing 350 brake horse- 
power. The cylinders are 114 in. and 20 in. in 
diameter by 36 in. stroke. It was constructed by 
James Carmichael and Co., of Dundee. There are 
two interchangeable cylinders of each size, which 
may be fitted alternatively for purposes of experi- 
mental work. One of the 20-in. cylinders has 
slide valves with Meyer expansion plates, whilst 
the other has Corliss valves and gear. Of the 
smaller cylinders, one has been supplied by 
Messrs. Sulzer, and is fitted with their design 
of drop-valves. The other 114-in. cylinder has 
Corliss valves and gear. It is therefore possible 
to compare the effect of size of cylinder as well 
as of type of valve. The flywheel, which is 
placed between the high and low pressure engines 
in the centre of the crankshaft, is fitted with a 
water band brake of special design. Pressures up 
to 250 lb. to the square inch can be used, and the 
engine will work up to 110 revolutions per minute. 

here are so many features of interest in this 
engine that it would take a complete and fully- 
illustrated article to describe it ob Although 
we have not space here to go fully into the matter 
—~and, indeed, we hope again to refer to this engine 
on more than one future occasion—we may now 
give a few leading particulars with advantage. 

Dr. Nicolson has been extremely fortunate in 
his opportunity—far more so than falls to the lot 
of most engineering professors. In the first place, 
he had, as already stated, sufficient experience at 
the McGill University and elsewhere to know just 
what he wanted. In the second place, there were 
large means at his disposal, about 25,000. having 
been spent in the equipment of the engineering 
laboratory. Beyond this Dr. Nicolson has been two 
years engaged almost exclusively in designing and 
superintending the erection of the plant. Another 

int upon which he lays considerable stress 
is that he has had very able assistance in carry- 
ing out the work. A_ special effort has been 
made in the design of the engine to allow of the 
action of the steam being followed from the time it 
passes the valve until it is condensed. Each end 
of each cylinder has separate exhaust pipes, so that 
the amount of steam taken by these respectively 
can be found by measurement after condensation, 
separate condensers being supplied for the purpose. 
The ends, sides, and pistons of the cylinders are 
steam jacketed. The steam, when supplied to any of 
the cylinders, may alternatively go directly into the 
steam chests, or may be passed through the jackets 
before entering them. In the latter case it may, 
or may not, pass through « water separator. Steam 
may be supplied to the jackets directly from the 
main steam pipe. 

In a paper on ‘‘ The Laboratory as a Help to the 
Practising Engineer,” read by Dr. Nicolson before 
the Manchester Association of Engineers, in Feb- 
ruary of last year, the author dwelt on the fact 
that no amount of human ingenuity can ever make 
a steam engine that will waste less than 40 per cent. 
of the fuel it burns, yet there is a wide margin be- 
tween that limit and the 85 per cent. waste of the 
Hg steam engine made. The good work done 
by Willans, in his truly scientific experiments with 


steam engines of practical size, encourages further 
research on the same lines ; and the engine at the 
Manchester Technological Schools gives hope that 





it will be fruitful of results in competent hands. 
Dr. Nicolson is of opinion that leakage past admis- 
| sion and exhaust valves is a source of loss, the mag- 
| nitude of which has not yet been appreciated, 
/and for this reason the engine in question contains 
| those features to which we have referred as being 
more especially intended to help the investiga- 
tion of this subject. Professor Callendar and 
Dr. Nicolson carried out certain tests on cylinder 
condensation some time ago at the McGill 
University ; but since then a new and improved 
method of determining the leakage of valves 
has been instituted. The results of experiments 
made upon engines of from 50 to 3500 horse- 
power have shown that the loss may be equal to 
1 lb. of coal per indicated horse-power per hour, 
and that the usual loss due to leakage is probably 
seldom less than 10 per cent. of the whole con- 
sumption. The paper on ‘‘ The Law of Condensa- 
tion of Steam,” read by Messrs. Callendar and 
Nicolson before the Institution of Civil Engineers 
in November, 1897, contains much valuable matter 
bearing on this subject. This may be consulted 
with advantage, as well as the a of the long 
discussion which followed its reading, and which 
extended over two sittings. , 

In order to investigate the problems involved 
more completely, the valve casing of the Corliss 
cylinder is made as a separate casting, which is 
bolted to the cylinder with an intermediate thin 

late, as shown at a in Figs. 15 and 16 on page 470. 

ere are two plates, which may be used alterna- 
tively, one having an opening in it corresponding to 
the port area, whilst the other is blank, so as to shut- 
off the cylinder from the steam chest. In this way 
when the blank plate is in place and the valves are 
operated under steam pressure (the other engine 
giving the motion through the crankshaft), the 
amount of steam which leaks past the valve when 
closed can be drawn off by itself and conducted to 
the measuring vessel b by way of the passage c. 
For the purpose of putting the passage c and the 
vessel 6 in communication only at the required 
time, when the steam admission valve is closed, 
a long plug valve d is provided, and this is operated 
by the levers e from the Corliss valve spindle f. 
By first admitting steam to the vessels b and then 
throttling or opening their exhaust pipes g, the 
conditions of pressure on the two sides of the main 
valve may be made to approximate to those occur- 
ring during actual running, and indicator cards may 
be taken from the vessels to show the rate of 
variation of pressure in them, due to leakage, while 
the valves are in motion. Allowance can be made 
for the condensation taking place in the vessels by 
taking the temperature of the walls, and finding 
the condensation area from this and the cards. 

When the slide-valve cylinder has to be tested a 
thin plate a, Fig. 17, will be placed between the 
back of the valve-chest face and the cylinder port 
facings. Recesses have been formed in the back 
of the valve-chest face b, Fig. 17, in which coils 
of small piping ¢ are placed as shown in Fig. 18. 
These are for the purpose of heating or cooling the 
valve faces by circulating steam or water in order 
that the metal may be brought to the same tempera- 
ture as when working under normal conditions. In 
the case of the Sulzer cylinder the leakage may be 
studied by cutting off a portion of the cylinder close 
to each end, indicator cards being taken whilst the 
valves are being operated under pressure. 

There are fitted to each end of all the four cy- 
linders duplicate exhaust valves of the drop pat- 
tern, as shown at «a in Fig. 19 on page 471. 
These are for the purpose of finding the amount of 
leakage t the ordinary exhaust valve during 
work. Tis ecliincy valves are driven by a special 
gear b from the valve motion, so that they open 
and close simultaneously with the main ex- 
haust valves. In this way steam leaking past the 
main valve when it is shut will be enclosed in the 
space c, and its presence can be inferred by means 
of the indicator. The amount of leakage, if any, 
past the auxiliary valve is ascertained by separate 
experiment. 

t will be seen from the above description, partly 
taken from Dr. Nicolson’s paper read before the 
Manchester Association of Engineers, to which also 
we are chiefly indebted for the illustrations, that 
the special features of the engine afford facilities 
that have not yet been at the command of the 
engineer for studying valve leakage. It is a defect 
that has been largely taken as a matter of course, 
and Dr. Nicolson is undoubtedly right in saying 
that if it can be remedied, a notable step will be 








taken towards eliminating the difference between 
the efficiency now ordinarily attained and that 
which is theoretically ssible. He is also 
right in stating that ‘‘ the systematic study of 
the phenomena and laws of this leakage, and 
consequently the means to be adopted for its 
cure, can scarcely be carried out in the work- 
shops of the manufacturing engineer.” The 
conditions which prevail in the workshops of the 
manufacturing engineer, and still more the methods 
of the users of engines, must not, however, be 
forgotten. On new and well-finished engines valve- 
leakage will be a very different thing to that which 
would occur with engines of inferior class, or 
those not properly kept up. If the leakage under 
normal conditions proves as great as Dr. Nicolson 
anticipates, and initial condensation does not 
play so prominent a part as has been thought, his 
apparatus will be sufficiently delicate in its working 
to show the defect very plainly ; but the devices 
need to be used with the discrimination of capable 
engineers, such as Dr. Nicolson and his staff un- 
doubtedly are. There is one feature that we would 
gladly see added to the experimental engine—that is, 
a piston-valve cylinder. With higher pressures of 
steam, such as are more and more coming into vogue, 
and with superheating likely to become the fashion, 
a form of balanced slide-valve is much to be desired, 
and this the piston type offers. The indictment 
against the piston valve, however, is that it is very 
wasteful, and it is held that the defect outbalances 
the advantages. If quantitative results could be 
arrived at with regard to different forms of piston 
valve, it would be a great boon to steam engineers, 
more especially to marine engineers. Now that 
Manchester is a port, a still further addition to the 
experimental engine might be worth considering. 

In the cylinders of this engine ample prepara-’ 
tion has been made for taking temperatures by 
means of Callendar pyrometers or thermo junctions, 
holes having been drilled at different points for their 
insertion. 

In order to divide up the parts of the engine, 
such as different cylinders or different ends of 
cylinders, for experimental purposes, and also for 
testing the efficiency of various types of condensers, 
a number of the latter have been installed. The most 
interesting is that which we illustrate in Fig. 20 
on page 471. It is designed on a principle 
put forward by Professor Osborne Reynolds in a 
“aod read before the Literary and Philosophical 

ociety of Manchester so long ago as the year 1874. 
In regard to the generation of steam, rather than its 
condensation—that is to say, in treating of boilers— 
the point aimed at is to augment the speed of circula- 
tion of the water on the side of the heating surface 
and of increasing the frictional resistance of the hot 
gases on the other side. The designers of water- 
tube boilers have long recognised that rapid 
circulation increases the evaporative efficiency of 
heating surface—apart from other desirable or 
necessary features—and the reason is generally well 
understood; but the application of the same law of 
heat transmission through metal surfaces has not, 
we think, been so fully recognised in designing 
condensers. The condenser to which reference has 
been made is illustrated in Fig. 20. The steam 
enters at a and passes outside the tube b and inside 
the tube c, finally escaping at 0. The circulating 
water enters at e, passes through the narrow annular 
space between the two tubes, and escapes at e. 

he inner surface of the tube c, and the outer 
surface of b, are roughened so as to retard the flow 
of the heat-giving steam, whilst the contraction 
of the annular passage causes the heat-absorbing 
water to flow with great rapidity. How far the 
additional complication involved, and perhaps addi- 
tional pumping power needed for possible increased 
surface friction, will be compensated for by higher 
efficiency and reduction of space occupied, as well 
as other advantages, the experiments to be under- 
taken at the Manchester Schools will doubtless 
enable us to judge. For the present, it is stated 
that the condenser of the type illustrated has 
effected the condensation of steam at atmospheric 
pressure at the rate of no less than 113 lbs. per 
square foot of cooling surface per hour ; we presume 
with refrigerating water of normal teinperature. 
This is considerably above the duty said to be 
possible by Joule, and far beyond that obtained 
in practice, even with torpedo craft, in which 
nearly every feature is made subordinate to 
lightness and compactness of machinery, and 
where } square foot of refrigerating surface is con- 
sidered suflicient for each unit of power exerted. It 
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would appear, therefore, that the rapidity of flow of 
refrigerating water is a detail to which engineers 
have not paid sufficient attention, and the experi- 
ments that are to be made at Manchester should be 
watched with great attention. The idea suggests 
itself whether retarders might not, with advantage, 
be placed inside condenser tubes. 

The brake on the experimental engine is shown 
in the perspective view, Fig. 7 on one of our two- 
page plates, and is illustrated in detail in Figs. 
93 to 50 on pages 474 and 475. It is, as shown, a 
band-brake, and it has certain special features of a 
novel description. The band consists of two pieces 
of steel riveted together, a narrow space being left 
between for water circulation. The details of this 
are clearly illustrated by Figs. 42, 43, 47, and 49, 
on page 475. In consequence of the narrow space 
between the walls of the band, the circulation of 
water is very rapid, the brake in respect to its 
cooling features being based upon the principle of 
Osborne Reynolds, which is also applied to the 
special condenser, to which reference has elsewhere 
been made. The advantage of having the cooling 
water confined in the band rather than retaining 
it in place inside the flywheel rim, by centrifugal 
force, will be apparent in the saving of slop 
and wet when the engine slows down. Beech 
slabs are bolted to the cast-iron wheel to prevent 
too rapid wear or the possibility of firing. The 
band goes once round the wheel, the tight end 
being fast to the lever, and tending to raise the 
latter. The slack end _— over a pulley on the 
ceiling, as shown in Fig. 23, and back to the 
lever, thus tending to pull it down. The differ- 
ence is recorded by means of a diaphragm and 
gauge. The band can be tightened by means 
of a screw and wheel (see Fig. 38). The point 
of application of the slack side of band to the 
lever can be altered by means of the screw shown 
in Figs. 38 and 40. For regulating the weight on 
the brake there is a novel arrangement which 
is shown in Figs. 27 to 29. It consists of 
a tank, in which is contained an inner cir- 
cular vessel. The weights which depress the 
brake lever have beneath them what is known 
as a ‘* buoyancy tank,” which is partly submerged 
in the inner vessel. A tap continually supplies 
water to the tank at a constant rate, and this water 
escapes at a rate which may be varied by a govern- 
ing device. The bottom of the inner circular 
vessel is surrounded by a fixed ring on the bottom 
of the tank. This ring is pierced by holes, and in 
the bottom of the circular vessel there are corre- 
sponding holes of the same size. The circular tank 
is capable of turning on its vertical axis, and in 
this way a multi-ported valve is formed. To re- 
gulate the escape of water automatically there is a 
centrifugal governor, shown in Fig. 27, mounted on 
the top of the tank and driven from the engine 
shaft. This by suitable mechanism operates a 
valve in the bottom of the tank, opening or closing 
it as the speed of the engine varies. It will be 
seen that by this device the acting weight on the 
lever is varied according to the conditions of 
running of the engine, as the height of water level 
in the inner vessel is governed by the rate of flow. 
The device is intended to check ‘‘ hunting” due to 
cyclical variations of torque. 

Dr. Nicolson points out that with a hand brake 
on an engine flywheel two things may happen. 
Firstly, the coefficient of friction between the band 
and wheel may vary from some cause other than 
change of angular velocity of the flywheel ; or, 
secondly, a change of speed may occur due to 
change of steam pressure, and consequently equili- 
brium between brake and engine torque would be 
destroyed. In the first case, supposing friction 
increase, then the weights and buoyancy tank will 
be raised, thus putting more load on the brake 
lever, and so tending to restore equilibrium. At the 
same time the speed of the engine would have 
diminished and the governor balls would tumble in, 
closing the water valve and tending to float the tank 
up. This would reduce the brake load, and speed 
up the engine again. In the second case, it is sup- 
posed the engine speed increases due to greater 
engine torque. This requires additional weights on 
the brake arm, an end which is attained by the 
governor balls flying out and opening the waste 
valve. The buoyancy of the tank is reduced, thus 
making the weights more effective. The coefficient 


of friction between the band and wheel also dimi- 


nishes with increase of speed, and so needs some 
correction. 


In the engine-room of the laboratory there is a 





two-stage air compressor with cylinders 7} in. and 
14 in. in diameter, and which will run at 300 revo- 
lutions per minute. There are for use with this 
machine various types of valves which can be fitted 
alternatively, so that experiments can be made 
showing which give best results. There isa spray 
injection attached to the cylinders for cooling the 
air while being compressed. A point which will be 
studied will be the comparative efficiencies of dif- 
ferent speeds of running with the various types of 
valves. This isa matter of importance at the present 
time in view of the convenience in many situations 
of running air - compressors directly coupled to 
electric motors. 

As a further example of the work that is pro- 
posed to be undertaken, there may be mentioned 
the extensive series of experiments which have been 
begun for finding the effect of point of cut-off in the 
low-pressure cylinder upon the turning moment on 
the crankshaft, as well as the result in regard to steam 
consumption. The experimental engine affords 
special facility for this research. It is well known 
that Mr. A. L. Mellanby—who as a lecturer on 
mechanical engineering is one of Dr. Nicolson’s 
assistants—has devoted a good deal of attention 
to this detail of steam-engine performance. About 
two years back Mr. Mellanby read a paper before 
the Manchester Association of Engineers in which 
he gave figures from trials made at the McGill 
University and at the Durham College of Science, 
to show the water consumed and power of 
triple and quadruple-expansion engines respec- 
tively. These experiments indicated that the 
consumption of water was reduced by raising the 
back pressure against the high-pressure piston. 
However, these are only amongst the subjects that 
it is proposed to take up in the laboratory, but 
they are worth mentioning as showing something 
of the programme there is in view. 

There are many other features in the steam 
laboratory which we are unable to describe in 
detail on the present occasion. We hope, how- 
ever, to have more to say on future occasions of this 
most interesting department. There are various 
appliances for testing the dryness or showing the 
amount of water in steam, and of the relations 
between pressure and temperature. There are 
thermometers, gauges, and other instruments of 
special kinds needed for complete observations ; in 
fact, the whole of the experimental plant is of the 
most complete nature. 

The electric current used in the building will be 
generated in a power station adjoining the steam 
laboratory ; and though the plant is entirely sepa- 
rate from the experimental department, it will be 
used for instructional purposes or for obtaining 
data during the course of work. Details of this 
plant are given later on. 

The heating of the building will be effected by 
forcing air over the pipes through which the ex- 
haust steam is carried. The plenum system, which 
has been found so advantageous in hospital practice, 
has been adopted, air being drawn in by Sturtevant 
fans. After passing through the air-heating coils, 
the exhaust steam will be taken to a surface con- 
denser served with water from the canal close by. 
It will be necessary, however, in order to get the 
air to the required temperature, to use a certain 
amount of steam at boiler pressure. The cold air 
as it enters will thus be first raised in temperature 
as far as possible by the exhaust steam, and will 
receive its final heat from the live steam ; the quan- 
tity of which will, of course, depend on the 
weather. 

The condensation of steam for boiler purposes 
raises the question of oil separation. There are 
three large tanks, into which the water of conden- 
sation flows consecutively, so that the oil floating 
on the surface can be removed, the boiler feed- 
pumps drawing from the last of the three. These 
tanks again are available for experimental purposes, 
affording a means of measuring water used. Extra 
pumps and their connections have been fitted with 
this end in view. The whole system offers an 
admirable means of conducting research, not only 
upon the working of the electric supply station, 
but also on the heating of large quantities of air. 
The rise in temperature will be noted, and the 
volume measured by anemometers or other ap- 
pliances. A test of this nature will be carried out 
shortly. 

Tue Execrric Suppry Srarion. 

The electric supply station, to which reference 
has already been made, and which is, like the en- 
gineering laboratory, situated-in the basement’of the 





building, has a capacity of 450 kilowatts. It is in- 
tended for supplying current for the lighting of the 
main building as well as the dyeing school, which is 
in a separate building adjoining. It will also gene- 
rate current for power for the different departments, 
as well as for the experimental work in thé elec- 
trical and electro-chemical laboratories. There are 
four units of 100 kilowatts each, and one of 50 kilo- 
watts. Although the main purpose is to supply 
current for use, the installation has, as already 
stated, been laid out with a view to affording, to some 
extent, facilities for instruction and research. For 
this reason the sets have been chosen to represent 
different types of engine and dynamo, and 
economy tests will be made of every plant once 
every year. It was at first contemplated to take 
the current needed from the Corporation station, 
which supplies the city, and which is close to the 
schools. It was calculated, however, that by using, 
for heating purposes, the exhaust steam from the 
engines of their own station, the schools could gene- 
rate current at almost the same price as would be 
charged by the Corporation station. It was con- 
sidered that the fine opportunity that would be 
given of obtaining information of performance of 
engines and dynamos on actual and continuous 
work would far more than compensate for any 
small extra cost entailed by the separate produc- 
tion of current; it being, of course, remembered 
that the money for both undertakings comes 
originally from the common purse. 

The four 100-kilowatt sets consist of (1) a 
slow-speed side-by-side compound engine by 
Marshall, of Gainsborough, driving through rope 
gear a four-pole shunt-wound dynamo by Scott 
and Mountain ; (2) a Browett-Lindley compound 
engine, and a Mather and Platt direct shunt- 
wound dynamo ; (3) a Willans engine driving a Bruce- 
Peebles dynamo; (4) an American tandem com- 
pound overhung-crank engine, with automatic 
cut-off gear, by the Robb Engineering Company, 
directly coupled to a four-pole dynamo by Dick, 
Kerr and Co. The 50-kilowatt set consists of a 
Parsons turbo-electric generator, The switchboard 
has six panels, and is by Messrs. Cowans, Limited. 
There is a balancer and booster set by the Lanca- 
shire Dynamo and Motor Company. The balancers 
are needed because distribution is on the three- 
wire system, and constant voltage has to be main- 
tained between the outer and the central wires. 
The boosters are used for charging the cells. 

The battery-room contains storage batteries of 
600 ampere-hours capacity. 


Tue BortEeR-Room. 


The boiler-room is on a lower level than that of 
the engine department. The boilers are three in 
number, and, following the general plan of the 
department, they are of different types, so as to 
afford scope for instructional and research opera- 
tions. The first is a Babcock and Wilcox water- 
tube boiler which will give steam for 160 horse-power 
under natural draught, or about 200 horse-power 
under forced draught. Next there is a return-tube 
boiler by Messrs. David Rollo and Sons, of Liver- 
pool, which will generate steam for 300 horse-power 
under natural draught, or 450 horse-power under 
forced draught. The third boiler is of the small-tube, 
or express, water-tube type, known as the Reed 
boiler, and will be capable of about the same duty as 
the return-tube boiler. The first two are fitted with 
mechanical stokers. There is also a Schmidt super- 
heater, having 400 square feet of heating surface. 

It will be seen that with this plant there will be 
ample opportunities for trials and investigations 
bearing on the generation of steam. Experiments 
will be undertaken to test the evaporative efficiencies 
of the three types of boiler under various conditions 
of working. e Schmidt .superheater 1s so fitted 
as to give facilities for ascertaining the temperature 
of gases and of the steam at different points. In this 
way information can be gathered which will enable 
the laws governing the transmission of heat through 
metal surfaces to be studied, and especially the 
influence of the speed of travel of steam and gases, 
a principle to which reference has already been 
made in speaking of the condensing plant of the 
experimental engine. Arrangements are made in 
the Schmidt superheater for reducing the area 
through which the steam passes, and thus accele- 
rating the flow, 


THe ENGINEERING WORKSHOP. 


The engineering workshop, or principal machine- 
shop, shown in Fig. 8 on one of our two-page plates, 
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contains bench and vice accommodation for 40 men, 
and an equipment of modern English and American 
machine-tools. 

A special tool- room, of which we also give an 
illustration in Fig. 10-on one of our two-page 
plates, forms a section of this department. It is 
organised on the lines that are now recognised as 
typical of the best modern workshop practice. Here, 
in addition to tools being made, gauges are prepared 
and the highest class of work involving mechanical 
precision is carried on, - This shop is intended for 
the instruction of foremen and others in the latest 
shop practice ; but it, will also serve the purpose of 
producing the fine-dimension gauges which will be 
needed in the engineering departments of the 
school. All the tools are electrically driven, and 
power is transmitted by means of Hans Renold 
chains in place of belting. 


THe Smitny, FounpRyY, AND THE Woop- 
WORKING SHop. 


The smithy has been equipped by the Buffalo 
Forge Company with twelve fires, which are blown 
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from a common source, and have exhaust arrange- 
ments for carrying off smoke and gases. There is 
a Massey steam hammer. 

The foundry contains a small cupola for smelting 
iron, as well as a furnace for brass-melting. There 
is the usual plant for producing castings of mode- 
rate size. 

The wood-working shop has working benches 
which will accommodate 30 students at once. 
There are 30 wood-turning lathes, as well as a 
number of wood-working machines, such as circular 
and band saws, planing, moulding, and tenoning, 
and mortising machines, 


Tae Hypravuic LaBoratory. 


The hydraulic laboratory, illustrated in Fig. 6 
on page 478, and Fig. 13 on one of our two-page 
plates, is also in the basement, and is unusually 
complete in its appointments and general organi- 
sation. It affords facilities for testing on a 
practical scale turbines, Pelton wheels, recipro- 
cating and centrifugal pump, and other hydraulic 
machines or appliances. There is also apparatus 
by which the losses of head occurring in the 
flow of water through cocks, valves, and pipes, 
whether bent or straight, can be investigated. 
A tank capable of holding 13,000 gallons of 
water is built into a special house at a height 
of 120 ft. above the laboratories. From this 
tank the water flows through 12-in. cast-iron mains 
to the turbines, and is discharged from the latter 
over a measuring weir 4 ft. wide. 

There are three turbines, each of about 20 
horse-power. They are of the Girard, Thomson, 
and Francis types respectively. These turbines 
are specially fitted to enable observations to be 
made regarding the losses to which they are 
subjected, owing to surface friction and eddies 





in the wheels and guide - blades. From the 
turbines the water flows through a long trench 
to a forebay, delivering into six large measuring 
tanks, and is pumped back to the high tank by a 
twin-series centrifugal pump. For driving these 
umps there are two electric motors, one of 250 
Sake horse-power and the other of 120 brake 
horse-power. The larger motor actuates the cen- 
trifugal pump, and can also be used for driving the 
experimental two-stage air-compressor, to which 
reference has already been made. The smaller 
‘electric motor drives the reciprocating pump, or 
|alternatively the shafting for the machine-testing 
‘laboratory. The latter pump, which is by Frank 
Pearn and Co., has a capacity of 300 gallons a 
minute, and will supply water at any pressure up 
to 300 lb. per square inch, so as to give oppor- 
'tunity for studying the flow of water at high pres- 
‘sure through cocks and valves. The pump itself 
‘is fitted with valves of all well-known types. 
| The quantity of water that can be circulated may 
| amount co 3000 gallons a minute, and this quantity 
!can be measured by the weir or by means of the 









































tanks, or, if desired, both methods can be used 
simultaneously. A special feature in connection 
with this part of the equipment is a cast-iron 
V-section p eiele 110 ft. long, the end of which may 
be seen in the pit in Fig. 13. By special arrange- 
ments the slope of this channel can be altered so 
that the position may be varied from level to a 
gradient of 1 in 20. Pipes of different sections or 
materials can be placed in this channel, so that the 
resistance to flow at moderate heads can be deter- 
mined. This is likely to prove a valuable addition 
to the laboratory, and doubtless much good work 
will be carried out by its aid in the field of hydraulic 
engineering research. The arrangements made for 
altering the slope enable changes in gradient to 
be made and registered with practical accuracy. 
There is also in the hydraulic laboratory a vessel 
for holding water at pressure so that the effect of 
the emission of jets may be studied. This is also 
shown in Fig. 13. 

The flow of water at high pressure through valves, 
to which reference has already been made, is in- 
tended to be an extension of the excellent work of 
Bach, of Darmstadt, and the experiments of 
Riedler. The large and complete apparatus at the 
Manchester Schools will, however, permit of the 
work being carried much further, Bach's experi- 
ments being with small apparatus ; for instance, 
he was restricted to tests with a single valve, but 
Dr. Nicolson will be able to test a nest of valves. 
It is intended to take diagrams of the actual 
motions of the valves on the wider varying condi- 
tions, so as to investigate the law of their action. 
This is rightly regarded as a problem of great prac- 
tical importance, as very little is known about the 
influence, speed, load, and resistance on the 
action of pump- valves. In order to carry 





out this research a method of taking ind)- 
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cator cards of the action of pump-valves has 
been designed and made for the technica] 
school by Messrs. Frank Pearn and Co. This 
arrangement is shown in Fig. 21 on the oppo- 
site page. Fig. 22 shows* similar methods 
applied to the suction and delivery valves of the 
ammonia compressor of the 1-ton refrigerating 
plant supplied by the Linde British Refrigeration 
Company, to which reference will be made later, 
The method of taking the motion of valves by 
means of the indicator will facilitate the study of 
the subject. The barrel can be either driven from 
the crosshead in the usual way, or it may be rotated 
continuously from the crankshaft, whilst the pencil 
motion is connected by means of light rods or 
levers to the valves themselves, as shown in 
Fig. 21. 

It is intended to carry out a series of experiments 
with a view to determining the influence of 
the chief factors involved in the design of valves, 
such as their shape and size, the lift, the effect of 
springs, and other details bearing on the correct 
timing of closure, as well as the relation between 
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plunger, speed, and rate of revolution as affecting 
the working. 


Tue Gas anp Or Enoine LaBoratory. 


The Gas and Oil Engine Laboratory is a separate 
department, very fully equipped and admirably 
organised. There are two gas engines and two 
oil engines already fitted, and a Diesel engine 
is about to be erected. In addition there are 
in this department two refrigerating plants ; one, 
to which reference has just been made, by the 
Linde Company, and the other by J. and E. Hall, 
of Dartford. e two gas engines are of 20 brake 
horse-power each. The first is a Crossley engine, 
which drives a Crompton dynamo that will serve 
as a dynamometer. There is also a blowing 
cylinder, by means of which a measured quan- 
tity of air can be supplied to any of the gas or oil 
engines. The other gas engine has been supplied 
by the National Gas Engine Company, and is of 
their well-known pattern. 

Dr. Nicolson looks forward with hope to some 
good work being done in this department. He 
considers that, owing to the great advances which 
have recently been made by Professor Callendar 
in sensitive and accurate high-temperature ther- 
mometry, the time has arrived for a closer examna- 
tion of the phenomena occurring with the cylinders 
of internal-combustion engines, whether working 
with gas or oil, both of the slow-burning and the 
explosive types. By modern appliances it 1s pos- 
sible to obtain the temperature of the exploding or 
burning gases at every point of the revolution with 
a close approximation to truth. If this be under- 
taken in conjunction with that of the cyclical varia- 





* We are indebted to the Transactions of the Man- 
chester Association of Engineers for these diagrams, 
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tion of temperature of the cylinder walls, and 
consequently of the nature of ‘the exchange of heat 
taking place between the working fluid and its 
envelope, a great step will have been made 
towards estimating the true bearings of the various 
factors to influence the economy of such engines. 
These are the lines upon which Dr. Nicolson pro- 

ses to work. The gas and oil engines have, 
with the exception of the Crossley engine, accord- 
ingly been specially fitted by the makers for experi- 
ment with Callendar platinum thermometers, or with 
thermo-electric couples in the cylinder walls. It will 
therefore be possible to study in the engine itself 
the effects of varying proportions of fuel to air, 
different degrees of compression, and other details 
of working with internal-combustion engines. The 
experiments that it is proposed to make with the 
Diesel engine, when it is in place, should be of 
especial interest. 

In connection with the work of this department 
the large tanks used for water measurement can be 


closed, so that they will hold air compressed up to | 
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150 lb. to the square inch. A given quantity of air 
for the gas and oil engines can be taken from these 
tanks at determined temperatures and pressures, 
and there are means for accurately measuring the 
quantity supplied to the engine. Alternatively the 
blowing cylinders on the Crossley engine can be 
used for supplying a measured quantity of air to 
any of the engines. 

The two refrigerating plants in this department, 
to which reference has already been made, each have 
a capacity of one ton of ice per 24 hours. They are 
arranged for experimental purposes, there being 
means for varying the coil surface and speeds of brine 
circulation so as to study. the. effect on the rate of 
transmission of heat at different speeds between 
brine, ammonia, and carbonic acid. These tests will 
be both suggestive and valuable, and may be profit- 
ably taken in conjunction with those that will be 
undertaken with the condensing plant, and the 
superheater, thus giving data through a wide range 
of temperature on this most important question of 


the transmission of heat through metallic sub-| 


stances. In this connection arrangements are being 
made for testing the gradient of temperature during 
heat transmission through metal plates. 


Mareriats-TestinG LABORATORY. 


We now pass to the materials-testing laboratory, 
where we find again a very complete equipment for 
the work that has to be undertaken ; although, 
perhaps, in this section the plant does not stand 
out so prominently as other departments do in 
comparison with the facilities in some other tech- 
nical schools and colleges. 
— apparatus at Manchester is deficient, but 

cause the testing laboratories of many other edu- 
Soe establishments are exceptionally well sup- 
plied with apparatus. Here, however, the machines 
msg render a wide range of experiments pos- 
sible. The water at pressure is taken from the city 


mains, and the pressure is raised to 1 ton per square 
inch by means of an intensifier which has been 
designed by Mr. Holme-Lewis, and is shown in 
Fig. 5 on page 478. There is-a 50-ton horizontal 
Wicksteed testing machine, supplied by Joshua 
Buckton and Co., of Leeds. One of the most 
prominent features in the department is a 750-ton 
compression testing machine.. This we illustrate 
in Fig. 5, a mass of brickwork being shown under 
| test. This machine is a cotton-press which has been 
modified for the purpose, and has been made by 





John Shaw, of Salford. It has been fitted with 
autographic recording and automatic regulating 
| devices by Isaac Storey and Sons, of Manchester. 
There are also a 25-ton tension machine, a 30-ton 
| beam-bending machine, and a 30-ton compression- 
| testingmachine. Thereis underconstruction a special 
| torsion machine for large shafts, pulleys, and spur- 
| wheels. Cement-testing, both for tension and com- 
| pression, will be carried out in this department, 
| there being a Bailey machine for the purpose. 

It may be stated that it is the intention of 
QZ] Fg. 20. 
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operation is effected by electro - magnetic and 
mechanical means in a manner designed by Pro- 
fessor Callendar. There will be a gain by this 
device in the amount of attention required. In 
the Emery machine, one man is needed to be 
continually adjusting the weigh-scale to the load, 
whilst another man is needed to attend to the 
specimens. With the new arrangement, one man 
will be able to do all the work, as the machine 
itself automatically follows the load and records it. 


Tue Macuine-Testinc LaBoraTory. 

The machine-testing laboratory is intended for 
the testing of the efticiency of machine tools and 
other appliances, and also for the study of the 
different methods of power transmission. There is 
apparatus for lubricant-testing, in addition to the 
ordinary viscosimeters and instruments for fire or 
flash tests. Durability tests will also be made, and 
the coefficient of friction as.well as the heat gene- 
rated by journals in a bearing, will be studied. 
There are also provided transmission and absorp- 
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Dr. Nicolson to work on the lines suggested by 
Professor Martens, of Berlin, who has long been 
of opinion that the diaphragm method of measur- 
ing loads in testing machines could be adopted, 
without, however, resorting to the extreme sensi- 
tiveness of the methods followed in the Emery 
‘machine. An attempt will be made in the 750- 
‘ton press to follow out this suggestion. A copper 
‘annular diaphragm 3 ft. in diameter and z}5 in. 
‘thick takes the load on the specimen, and springs 
‘over an opening of fin. Pressure in the fluid is 
measured and recorded by means of a mercury 
‘column 105 ft. high. By using this measuring 





This is not because the |column in connection with a Callendar recorder, | 


and a fine wire down the tube, the variation of 
| Tesistance is indicated ; the height of the mercury 
column and the corresponding load on the specimen 
is recorded, as variations in the position of the 
diaphragm automatically cause the mercury in the 
‘column to correspondingly alter its height. This 
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tion dynamometers up to 40 horse-power. There 
is a set of Horn’s tachographs for making observa- 
tions of speed variations in revolving machinery. 
The testing of governors and other methods of con- 
trolling speed will also be carried out. An example of 
the work that is likely to be done in this departinent 
may here be mentioned. The Manchester Associa- 
tion of Engineers have had before them for some 
time the question of tool steel for rapid cutting, 
such as the Taylor- White, ‘‘ Capital,” and “‘ Speedy- 
cut” steels. It has been arranged that experiments 
should be carried out at the college testing laboratory 
to test the respective merits of eight different 
descriptions of these steels. A large lathe has been 
lent by Messrs. Armstrong, Whitworth, and Co., 
and has been erected in the laboratory. The same 
firm has presented the large steel ingots that are to 
be operated upon. Atthe time of our visit an ingot 
about 8 ft. long and 21 in. in diameter was in the 
lathe to be turned. Three of these are to be cut up 
in the course of the tests,.as well as three others of 
similar size of cast iron. Dr. Nicolson will read a 
paper on the results obtained before the Association, 
and the whole investigation cannot fail to be of the 
greatest value and interest to engineers. 

We may appropriately turn aside for a moment 
from our description here to point out the great 





benefit likely to accrue to the technical schools, to 
‘the Manchester Association, and to the engineering 
‘industry of the district, by the close interest the 
local engineering society takes in the work and 
prosperity of the schools. If something of the 
/same spirit could be awakened in other centres 
| besides Manchester, it would certainly be to the ad- 
vantage of the engineering industry as well as to 
| our engineering societies. 

| The mechanics’ laboratory is provided with a full 
set of the well-known apparatus for teaching 
|mechanics experimentally, designed by Professors 
Ewing and Perry. 


Tue Encineermne Puysics LaBoraTory. 
The engineering physics laboratory is designed 


- 





472 


ENGINEERING. 





[Ocrt. 10, 1902. 








to carry out advanced physical experiments on the 
properties of the working fluids used in heat engines, 
refrigerating machines, the use of fuel calorimeters, 
and generally the transmission of heat problems. 
There is also an advanced physical laboratory which 
is equipped with apparatus for advanced work in 
heat, magnetism, and electricity. 


EQUIPMENT OF THE BuILp1ne. 


The ventilation of the building, to which feature 
reference has already been made, is effected by two 
large fans, of 12 ft. in diameter, driven by two 
30 horse-power electric motors. During the winter 
the air is heated as already stated. The sectional 
heaters consist of steam pipes, through which ex- 
haust steam from the engine flows. They are 
placed in the fan casings. The condensing of the 
steam has already been mentioned. 

Two passenger lifts are provided for general use, 
one being hydraulic and the other electrical. While 
these are intended primarily for the service of the 
building, there are means provided by the aid of 
which investigations can be carried on regarding the 
various problems involved in the design of such ap- 
pliances. ' 


TextiLe INpUsTRIES DEPARTMENT. 


As might be expected of the Corporation of the 
chief centre of the cotton industry, the Manchester 
technical schools devote a good deal of attention 
to the science of preparing textile materials, both 
on the mechanical and the chemistry side. In our 
illustration, Fig. 11 on one of our two-page plates, we 
give a view of the spinning-room at the schools, 
and in Fig. 12 we show the weaving department. 
We must, to a large extent, allow these illustrations 
to speak for themselves; important and well 
equipped as these departments are. To describe 
them in detail would be to give an account of the pro- 
cess of preparing textile fabrics. On the other hand, 
a mere catalogue of the machines installed would 
afford but little interest.* It may be said that the 
school contains a complete plant for mixing, open- 
ing, carding, combing, spinning, doubling, gassing, 
reeling, and bundling cotton yarns. There is also 
a plant for spinning waste cotton, and for the pre- 
yer of cottun and mixed yarns for the loom. 

nstruction will be given in the manufacture of 
cotton and mixed goods by hand and power. Silk 
reeling, throwing, preparing and manufacturing by 
hand and power will be included in the course. 
There is also a collection of models of English and 
foreign textile machines. All the machines are 
driven by the latest method of electric driving. 

In a separate building adjoining the main school 
a plant is being erected for practical instruction in 
bleaching, dyeing, printing, and finishing textiles. 
This is a section of the chemistry department, of 
which Professor Pope is the head, but is under the 
charge of Mr. J. Hiibner, who is director of the 
bleaching, dyeing, and finishing section. There is 
also to be in this building a paper-making plant, 
which will also be under the charge of Mr. Hiibner. 

The building is mainly on one floor, and is 
thoroughly lighted from a well-designed roof. It 
covers an area of 1200 square yards. Provision, 
however, is being made for an additional storey, 
which will comprise a paper-testing laboratory, a 
lecture-room, and a micro-photographic laboratory. 
The equipment will be of a complete nature, and 
will be arranged with a view to afford means for 
the scientific investigation of the industrial pro- 
cesses that come within its scope. We believe that 
the paper-making plant is the first that has been 
installed in any technical school. It will, when 
finished, include a complete Fourdrinier machine 
by Hemmer Brothers, and a complete hand-made- 
a plant ; together with apparatus for dyeing 
pulp, and machines for testing the strength of paper 
under various conditions. Paper will be made up 
to 24 in. wide when cut. We hope on a future 
occasion to give further pariiculars of this interest- 
ing machinery. 

In connection with the textile department there 
is a testing laboratory for investigating the physical 
properties of fibres, yarns, and fabrics. ere are 








* A fairly complete account of the process of spinning 
and weaving cotton as carried out in a high-class mill was 
4 in our account of Messrs. Richard Howarth and 

.’s establishment at Salford, which was visited by the 
Institution of Mechanical Engineers during the summer 
meeting of 1894. In connection with the same meeting, 


we described and illustrated a number of textile machines 
in the course of an article on Messrs. Platt Brothers and 
©o.’s works at Oldham. 
pages 98 et seq. 
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mechanical and hydraulic cloth-testing machines, 
a humidifying plant, and a number of other 
machines and appliances, which will form a very 
complete equipment for the purpose in view. 


Tue EectricaL ENGINEERING AND TECHNICAL 
Puysics DEPARTMENT. 


Electrical Engineering forms an important feature 
in the Manchester’ Technological Schools, over 
twenty rooms being accorded to this department. 
It will be impossible within the space of this article 
to give even a brief description of the many ap- 
pliances that have been or are to be installed in 
this most interesting section, and we can only hope 
to give an outline of the general equipment. The 
head of the department is Professor A. Schwartz, 
and he is assisted by Professor W. W. Haldane 
Gee, as well as the lecturers and demonstrators 
whose names have already been given in our list of 
the administrative staff on page 467. 

The various rooms of this section are situated on 
the basement, the ground floor, and the first and 
second floors of the Whitworth-street wing of the 
building. In the sub-basement is the photometer 
room, about 60 ft. long. In this is a Letheby- 
Bunsen double-standard photometer, supplied by 
Alexander Wright and Co. There are also photo- 
meters of the Lummer-Brodhun, Steinheil and 
Kruss types; together with pentane, amyl-acetate, 
Methven and Carcel standards. Certified French 
and German as well as English standards of light 
are included in the equipment, and there will also 
be fitted special photometers for arc and incandes- 
cent electric lamps. There will also be a grating spec- 
trum apparatus by Steinheil and Sons, of Munich ; 
besides other optical apparatus of various kinds. 

The electrical engineering laboratory contains 
special arrangements of a very complete nature for 
the examination and testing of smaller dynamos, 
motors, and transformers of continuous, alternat- 
ing, and polyphase-current types. 

The dynamo-room contains the larger plant. A 
special feature here is anexperimental tramcar truck, 
designed by Dr. Nicolson, and equipped so as to 
enable a complete series of tests to be carried out 
under actual working conditions. The apparatus 
is mounted in the centre of the room, a pit being 
sunk to facilitate observation. There is a car 
truck which has been supplied by the English 
Electric Manufacturing Company, of Preston, 
and is provided with continuous-current motors 
of the type designed by Professor Short. The 
truck is mounted on friction wheels and the 
mechanism is coupled to a flywheel, the mass 
of which can be altered, it being built in seg- 
ments for the purpose. On the frame of the 
car are four tanks, and by the amount of water 
they hold the load can be altered. The car can be 
run on its mountings, being fitted with motors 
and controllers, and problems relating to efficiency 
may be studied ; acceleration, due to a downward 
grade, being represented by the use of an external 
motor. There is a complete equipment of appa- 
ratus, consisting of dynamometers, &c., for the 
so Pee of securing the details needed for solving 
problems in tramcar propulsion. A series of tests 
are to be carried out with a view to obtaining 
direct comparison between the respective advan- 
tages of driving by three-phase or by continuous 
current. 

On the right-hand side of the room is a set of 
four machines by Kolben, of Prague, and a four- 
panel marble switchboard by Bertram, of Frank- 
fort. This set furnishes a representation of a 
central station with alternating supply, and was 
supplied by Messrs. Witting Brothers. The alter- 
nators are of the induction type, the revolving part 
consisting of iron only. The stationary armature is 
wound to give either one or two-phase currents. The 
alternators are driven by two 220-volt motors. 
When one of the alternators is run up to synchronism 
with the other, it can either be run in parallel as a 
generator or as a synchronous motor, and its direct- 
current motor may be run as a dynamo. Each 
alternator gives 10 kilowatts single, and 15 kilowatts 
two-phase. The voltage is 100, and frequency 100. 

On the same side of the room is an Oerlikon 
three-phase alternator for 200 volts and 50 periods. 
It will give 20 kilowatts when coupled direct to a 
400-volt motor by the Clayton Foundry Company, 
which is driven from the city mains. This set is 
controlled by a pair of switchboards by Messrs. 
Dorman and Smith, with a starter by the Sturte- 
vant Company. 

On the left-hand side of the room is a fine set of 





machines by the British Schuckert Company. The 
central machine is of 60 horse-power, and it is 
coupled on either side to a machine with an output 
of 40 kilowatts. One of these machines is for 
electro-chemical and the other for experimental 
purposes, where a voltage not exceeding 70 volts is 
required, and where. a large current is necessary, 
The other dynamo has been wound for 550 volts 
and will be used for driving the tram motors, 
This machine is provided with slip-rings, so that it 
can be run as a single or three-phase alternator, 
The three machines are controlled by the large 
switchboard. 

This room also contains a 30-kilowatt alternator 
of the rotating field type by Witting Brothers, and 
a dial switchboard by Dorman and Smith. In con- 
nection with this there is an experimental battery 
of the chloride type, the current being taken to the 
— laboratories in steps of 10 volts up to 220 
volts. 

Between the two large dynamo-rooms isa testing- 
room, which is arranged for making commercial 
measurements on dynamos and motors. It is 
fitted with Addenbrooke’s electrostatic instruments 
for alternating - current work. It may be men- 
tioned in this connection that all portable in- 
struments of the switchboard type are fitted with 
small clips, which allow of their instant adjustment 
either on the portable testing-stands or to wall- 
battens or table-stands throughout the whole of 
the department. This is a most convenient arrange- 
ment, the clip being effective and simple. 

The second dynamo-room contains an interesting 
set by Messrs. Aliotti, of Munchenstein, Basle. 
It represents the method of three-phase distribu- 
tion and conversion into direct currents for power 
purposes. There are two 5-kilowatt three-phase 
static transformers of from 200 volts to about 
65 volts. They are provided with terminals, so 
that they can be coupled either in star or mesh. 
Two 5-kilowatt rotary converters excited at 100 
volts from the school mains are used to transform 
the three-phase 65-volt circuits to 100 volts con- 
tinuous current. The switchboard is fitted with 
all necessary fuses, switches, and instruments for 
starting, regulating, and synchronising. 

In this room there is also a set of three direct- 
current dynamos by Messrs. Bruce Peebles, each of 
5 kilowatts. These machines have ‘been specially 
designed for experimental purposes, and are 
mounted on one bedplate. They are coupled 
together by magnetic clutches, so that they 
may be run either together or separately. There 
are also a large number of continuous and 
alternate current and three-phase machines of 
various types mounted on specially-designed testing 
tables, so arranged as to allow of the machines 
being braked either electrically or mechanically. 
In the station there are available for testing four 
100-kilowatt steam-driven dynamos of different 
types, and also a 50-kilowatt steam turbo-dynamo 
by the Parsons Steam Turbine Company, of Heaton, 
near Newcastle. There is a cable-testing room, 
which is fitted with tanks and arrangements for 
altering temperatures as desired. 

The arrangements for distributing current to the 
working benches in the laboratories are of a very 
ample character, but are comparatively simple 
owing to an ingenious combination to two plug- 
boards. The upper board is for the purpose of 
distributing two, four, six, eight, or ten volts to 
different parts of a laboratory from a battery of five 
accumulators. Each board consists of six vertical 
working and one idle bus-bars of polished and 
lacquered brass. Each of the six bars is provided 
with studs and thimbles for 40 amperes, and a cut- 
out. Connected by means of plugs to these ver- 
tical bars are eight circuits or sixteen horizontal 
bars like those above-mentioned. These are pro- 
vided with cut-outs and studs and thimbles for 
10 amperes. The bars are mounted on a polished 
white marble slab 1 in. thick, and enclosed in 4 
glazed teak case. Sixteen brass split plugs are 

rovided, fitted with polished hard-wood handles. 

hese fit accurately in the conical holes, so as to 
connect the horizontal and vertical bars. The 
plugs are interchangeable. When not in use they 
are placed in the holes in the idle bar. 

The lower board is furnished with a double row 
of plugs attached by means of lengths of flexible 
conductor to the experimental circuit. These plugs 
may be inserted into holes in a number of vertical 
bus-bars at different voltages, or may be connected 
to the board mentioned above. -By these means 
any voltages, from two to ten in steps of two to 
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one-hundred and twenty, from ten to two-hundred 
in steps of ten, may be provided from cells. There 
are also available at the working benches in the 
principal laboratories 110 and 220 - volt direct- 
supply and experimental current from any machine 
in the dynamo-rooms. 

Of the instrumental equipment it is impossible to 
speak in this connection, as it is a subject in itself; 
but without going further into details, it may be 
said generally that these extensive electrical labora- 
tories and test-rooms are equipped with the most 
modern appliances. Special attention has been 

id to the standardising arrangements, which, 
when complete, will deal with current measure- 
ments up to 4000 amperes and voltages up to 
100,000. In the hands of the able staff of the 
schools the work done here cannot fail to advance 
the application of scientific methods to industrial 
uses for the benefit of the district, and, indeed, for 
the trade of the country at large. 


Tue CHEMISTRY DEPARTMENT. 


The department of pure and — chemistry is 
in the charge of Professor W. J. ope, F.R.S., and 
is divided into five sections—namely: (1) General 
technical chemistry ; (2) Dyeing ; (3) Paper manu- 
facture; (4) Brewing; and (5) Metallurgy. It 
comprises a lecture-theatre to accommodate 170 
students. A view of this is given in Fig. 4 on 
page 478. There are also two lecture-rooms 
accommodating 50 and 30 students respectively ; a 
lecture-preparation room is attached to each of 
these rooms. The laboratories, the largest of which 
we illustrate in Fig. 14, on one of our two-page plates, 
are supplied with water, gas, steam, compressed air, 
hydrogen sulphide, and electric power. A notable 
feature consists in the provision of drying-ovens, 
sand baths, and evaporating cupboards heated 
by steam from the main boilers. The chief in- 
organic laboratory has bench accommodation for 
180 students, and is fitted with 12 draught cup- 
boards operated by a rotary a In this, 
as in the other laboratories, each working bench is 
provided with a plug for obtaining electric power 
and with a brass water-injector pump, capable of 
reducing the air pressure in any attached vessel to 
about 15 millimetres of mercury ; these are to 
assist in rapid filtration, for evacuating desiccators, 
&c. The distilled water plant consists of a copper 
still in which water is boiled by aid of a copper 
pipe coil carrying 60 1b. steam from the main ser- 
vice. The steam thus raised, after condensation by 
passage through a triple tin worm, constitutes the 
distilled water supply to the department. The main 
organic laboratory accommodates 64 students, and, 
in view of the rapidly-growing importance of dis- 
tillation under very low barometric pressures, is 
fitted with a power-driven double-acting Fluess 
pump, by aid of which a pressure of 0.01 millimetre 
of mercury can be easily secured. In order to 
prevent traces of aqueous moisture reducing the 
vacuum obtained, the pump is caused to draw 
through a glass vessel cooled by immersion in boil- 
ing liquid air, an ingenious arrangement which was 
devised by Professor Pope. In the equipment ample 
provision has been made of mechanically-driven 
shaking machines, stirring apparatus, porcelain and 
agate grinding mills and mortars, centrifugal sepa- 
rators, and small hydro-extractors for laboratory 
use; each is mounted on a suitable base, fitted with 
an electric motor and starting switch, so that each 
can be moved about and worked from any of the 
electric power plugs provided on the working 
benches. 

An auxiliary chemical laboratory has been fitted 
up for organic work of special kinds, and on the roof 
has been erected a commodious laboratory in which 
chemical operations giving rise to disagreeable fumes 
can be conveniently performed ; the drainage and 
Ventilation of this laboratory are so arranged that no 
unpleasant smell can make its way into the main 
building. The combustion-room is fitted with com- 
bustion and bomb furnaces for ultimate organic 
analysis, and also containsa number of autoclaves of 
various patterns and sizes for use in carrying out 
chemical operations at high temperatures, and pres- 
Sures on a semi-works scale. The physical chemistry 
laboratory has a floor area of 1230 square feet, and 


18 equipped with constant temperature baths, appa- 
Tatus for molecular weight, vapour density, and 
electric conductivity determinations, spectroscopes, 
Spectrometers, polarimeters, goniometers, refracto- 
meters, colorimeters, a calorimetric bomb, <c., 
and with a bench supplied with current for electro- 


purely scientific character needed for illustrating 
principles, a number of scientific instruments for 
technical purposes are provided, such as butyro- 
refractometers, viscosimeters, &c. The gas 
analysis laboratory, in addition to the usual 
technical and scientific apparatus used in gas 
analysis—such as those of Dittmar, Stead, Honig- 
mann, Bunte, Hempel, and Orsat, and the 
Gas Referee’s apparatus—is provided with auto- 
matic mercury pumps, and with an apparatus for 
purifying mercury by distillation and a barometric 
vacuum. The floor of this laboratory is of polished 
cement, and slopes towards a well in one corner, to 
facilitate the collection of spilt mercury. A water 
analysis laboratory has been provided in order to 
obviate the difficulties inherent to the carrying out 
of water analysis in a general chemical laboratory, 
these difficulties being due to the presence of am- 
monia in large quantities in the laboratory atmo- 
sphere. A commodious balance-room is provided, 
and this, in addition to balances of various types for 
chemical purposes, accommodates a library of the 
more specialised chemical hand-books and most of 
the periodic literature. 

The instruction in the chemistry of dyeing is 
given by Dr. E. Knecht, and is carried out in a 
dyeing laboratory which accommodates thirty stu- 
dents. This room is fitted with steam-heated experi- 
mental dye-baths, colour- pans, and drying-cup- 
boards, and with hand-printing machines, matching 
lamps, &c. Adjoining this room is a pattern-room 
for the storage of students’ patterns and pattern 
books, and a laboratory for the analytical and other 
general chemical work relating to dyeing. 

The brewing laboratory accommodates thirty 
students, and is fitted with benches for analytical 
and preparation work, microscope tables, incubators, 
&c., and to it is attached a brewing instrument- 
room in which are contained saccharimeters, 
sterilisers, tintometers, &c. An experimental 
brewery, containing a complete model working 
brewery plant of about four bushels capacity, the 
gift of Mr. Edward Holt, has also been installed. 
This is the first experimental brewery erected in the 
kingdom. The teaching of brewing is in the hands 
of Mr. J. Grant, F.I.C. 

The elementary and advanced metallurgical 
laboratories are fitted with wind and muffle furnaces 
worked by gas and coke, and with Carr furnaces 
and the ordinary mechanical appliances. Accommo- 
dation is provided for about fifty students. Mr. E. 
L. Rhead is in charge of these laboratories. 


OTHER DEPARTMENTS. 


Reference has already been made, in connection 
with the chemical department, to the brewing sec- 
tion. 

There is also a baking and confectionery depart- 
ment which contains a two-deck steam oven, and a 
power-driven plant for bread-making. Means are 
provided in the oven for inserting electric lamps, 
thermometers, &c., so that the process can be fol- 
lowed. There will also be a gas cooking-range, by 
means of which the comparative efficiencies of gas 
and coke can be determined. A small laboratory 
is attached. 

The photographic and printing crafts department 
includes letterpress printing, photography, and 
photo-mechanical engraving. There are letterpress 
composing and machine-rooms, lithographic print- 
ing-rooms, photographic studios and other rooms, 
all of which are fitted with the machines and appa- 
ratus needed for the course of instruction. 

Sanitary engineering and plumbing is an impor- 
tant department in the schools. It comprises large 
workshops containing the tools and appliances 
needed for the complete course of instruction, 
which includes the study of meters, different 
forms of taps, sewer pipes, the equipment of 
lavatories, &c. The appliances are all properly 
connected with their respective gas or water 
supplies. There is also in this department a 
number of instruments used in surveying, such as 
theodolites, &c. 

The building trades department is connected with 
the department of architecture, which comes under 
the jurisdiction of the School of Art, another 
municipal undertaking, which is situated close by 
in Cavendish-street, but with which we do not 
propose to deal here. There is in connection with 
this branch a large collection of plaster casts. 
These have been obtained, at considerable pains 
from abroad. There are also models and diagrams 
of roofs, girders, staircases, &c., illustrating the 


Tue Scuoo. Courses. 


We do not propose here to enter at length into 
the course of education pursued at the school, the 
details of which can best be learnt from the official 
publications. The complete course in the depart- 
ments extends over three years. The session com- 
mences on September 22, and extends to July 31, 
so that the summer vacation lasts over August and 
the first three weeks of September. There are 
also two weeks’ holiday at Christmas and one at 
Whitsuntide. There are no classes on Wednesday 
afternoons, and the students are expected to devote 
the time to outdoor recreation, the Manchester 
Athletic Club at Fallowfield being retained for that 
purpose. There is also a gymnasium for the 
use of students. The school hours are from 
9.15 a.m. to 5 p.M., with three-quarters of an 
hour for lunch. The fees for each depart- 
ment are 15 guineas per session. Students must 
be over 15 years of age for the day depart- 
ments, and must pass an entrance examination, 
unless they have passed some public qualifying 
examination, such as the Oxford or Cambridge 
Local. The entrance examination includes English, 
mathematics, freehand drawing, and three of the 
following, one of which must be a language : French, 
German, Latin, chemistry, physics, and mechanics. 
Examinations of students are held twice a year, 
and a diploma is granted to those who satisfactorily 
complete the prescribed course. 


EvENING CLASSES, 


The evening classes form a prominent feature in 
the programme of the schools. They embrace four 
sections—namely, Commerce, Science, Technology, 
and Art, the latter classes being held at the Caven- 
dish-street Schools. The fees are low enough to 
put the course of instruction within the reach of 
working people. 

There are numerous scholarships and exhibitions 
in connection with the school. 


THe Oxssect oF THE SCHOOL. 


It will be gathered, we think, from the foregoing 
description—and, long as it is, it does not give 
nearly a full account of the establishment and 
its field of activities—that the equipment offers a 
wider scope for technical education than the 
majority of students are likely to be able to use. 
It may be said that the manufactory for engineers 
and chemists exists, but the question to be solved 
is whether the raw material needed to turn out the 
complete product will be forthcoming. The session 
is fairly continuous, the holidays are not over long, 
but can enough time be found, in a three years’ 
course, to enable the youthful student to take full 
advantage of all the wonderful and costly appliances 
that have been brought together for his instruction ? 
The answer to this depends largely on the previous 
training of the student, and, of course, on what 
sort of a man or boy he is. 

The Principal of the College has said some things 
well worth considering in regard to this matter : 


It cannot be too strongly urged that the ultimate use- 
fulness and success of these institutions rest entirely upon 
the complete organisation of a sound system of secondary 
education, without which no er scientific, tech- 
nical, and artistic training, especially for the leaders of 
our industries, is possible. It is gratifying to observe 
that the nation is at last BR evar sg that the organisa- 
tion of efficient secondary education is a matter of serious 
and urgent concern, ing for immediate legislative 
measures, and that it is recognising with increasing con- 
viction that successful industrial and commercial compe- 
tition, and a high standard of manufacturing production, 
depend much more upon the adequate training of the 
leaders and managers of our industries and commerce 
than upon that of the workmen, whose efficient education 
and training for their respective occupations, according 
to their means and opportunities, must nevertheless 
receive the most careful provision and the most earnest 
encouragement. 


Mr. Reynolds here puts the case most aptly. 
These costly technical colleges and schools should 
not be used as a means of teaching the very ele- 
ments of subjects, whether to raw lads from school 
or mechanics who have not had the education which 
is needed to profit by the instruction to be given. 
We hear much of the lack of technical education, 
and how the country has suffered from it; but it is 
not so much the lack of facilities for instruction in 
applied science that the country suffers from, as it 
is the need of more intelligent secondary education 
to act as a stepping-stone to the technical schools, 
and some sifting machinery to sift out the unfit. 








Chemical work. In addition to instruments of a 
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The net cannot be too wide, but the mesh should 
be very big. 

The question whether the technical college course 
should precede or follow apprenticeship has already 
been publicly brought forward in connection with 
these schools, and a few words may be profitably 
here devoted to the matter. Dr. Nicolson has dealt 
with the problem at some length, and does not 
doubt for a moment that the student should have 
had training in the workshop before he takes his 
technical course. After pointing out that the duty 
lies with engineering employers to see that those 
they employ have proper facilities for learning 
their business, he goes’on to say : 

The matter is entirely in their (the employers’) hands ; 
for it is within their power only, by maintaining a pro- 
portion of their more experien and better-educated 
employés at work in the laboratories for comparatively 
lengthened periods, either wholly or partly at their own 
expense, to have carried out these researches on matters 
which must in future be undertaken by British engineers 
if they are not to degenerate into mere manufacturers 
and salesmen, or to become, in short, only the copyists of 
what is being invented, discovered, or perfected by our 
better-educated or organised competitors—the Germans 
and Americans. 

This may seem to some like a counsel of perfec- 
tion, because it is part of the religion of commerce 
that ‘‘a factory is run to make a profit.” To 
‘*retain employés at work in laboratories for 
comparatively lengthened periods,” in order, pos- 
sibly, that they may take their talents to a better 
market, is not ‘‘ business ” in the ordinary business 
man’s acceptation of the term. However this 
may be, a good many of the more enlightened 
engineering employers are following the course laid 
down by the Professor vf Engineering at the Man- 
chester School, and, strange as it may seem to the 
hard-and-fast ‘‘ business” school, are finding that it 
pays them excellently well. 

Dr. Nicolson, continuing his subject, goes on to 
Bay : 

Nor is the material in the shape of students at present 
supplied to our engineering colleges, and especially to 
our technical schools, consisting as it does for the most 
part of mere schoolboys or half-educated youths, of 
much avail for the purpose here in view. Owing 
to their lack of practical experience they are almost, 
if not altogether, incapable of making use of the 
advantages offered to me I have had some con- 
siderable experience in these matters, having served 
a four years’ apprenticeship, worked in a number of 
drawing-offices, studied and taught in two universities, 
and spent nearly a year in a foreign government labora- 
tory, and as the result I will undertake to say that it is 
advisable that a period of workshop practice should pre- 
cede the engineering college course. 

On the other hand, Mr. Reynolds, the Principal 
of the College, who, though not an engineer, has 
had even a longer experience than Dr. Nicolson, 
thinks that, under present conditions, there is very 
little chance of getting young men in the schools 
if they get away first to the works. It will be seen, 
however, that there is not necessarily a divergence 
of opinion between the two authorities. Probably 
they would be thoroughly agreed that a young 
man is better able to appreciate the advantages 
of technical instruction if he has seen some- 
thing of practical work and supposing he can 
keep up his “study.” Apprentices who go into 
won however, beginning at six in the morn- 
ing, do not have much relish for an evening’s head- 
work. They are young, often not finished growing, 
and they get terribiy sleepy at nights when ab- 
stract subjects have to be considered. It is the 
strongest-brained and strongest-bodied, or those of 
strongest will—which is of more importance— 
that struggle through. But it is just those who 
are best able to take advantage of the facilities 
of the technical schools } and, penn the course of 
combined apprenticeship with evening study will 
supply the wide-meshed net of which we have 
spoken. 

There is another aspect of the Manchester schools 
upon which a word or twe may be said in conclu- 
sion. It will be noted that in our description con- 
stant reference has been made to research. Such 
work has the highest educational advantage when 
the student is properly equipped to take advantage 
of it; but upon average students, taking the class 
as they stand, it often presupposes a knowledge of 
elementary principles they do not ss. It is, 
in short, more suited to the big fish that were 
caught by the large-mesh net. 

There is, however, another view of the subject. 
Manchester is a great engineering centre ; its pro- 
~ age largely depends on mechanical questions. 

e inhabitants have, therefore, some right 


to ask that the splendid appliances that have 
been installed at the municipal school should not 
be altogether wasted on the effort to teach those 
average students who have not the education or 
the ability to rise to the foremost positions, but 


rather that the plant of the school should be turned | t 


toa useful end. This is the view which the autho- 
rities greyed take ; at any rate, a long list of 
ys tests and researches for the general good 

as been prepared. This we annex as a fitting 
conclusion to our description. 


ProvisionaL List or Pusiic Tests WHICH CAN BE 
MADE IN THE LABORATORIES OF THE NEw MUNICIPAL 
ScHoot or TECHNOLOGY, MANCHESTER. 

Mechanical Engineering Department. 
Steam-Engine Laboratory and Gas and Oil Laboratory. 

—Testing of large boiler and steam-engine plant, such 

as those of mills or electricity stations, as to their 

economy and efficiency. 
Tests of gas, oil, at hot-air engines and refrigerating 
plants, outside the school. 





Tests of ditto, on the experimental baseplate (15 ft. by 
9 ft.), fitted in the school. 





Tests of stone, brick, cement, and concrete, either in 
small specimens or in blocks built up to 3ft. by 3ft. by 9ft, 

Tests of the properties of alloys. 

Tests of the strength and deformation of parts of ma- 
chines, such as keys, cotters, pins, and riveted joints, 
— strength of shafts, and spurwheels and their 


eeth. 

Technological tests of materials as to ease of forging, 
drop forging, casting endurance, impact, and the ease or 
difficulty of machining. 

Electrical Engineering Department. 

Complete tests on dynamos, meters, transformers, 
starting resistances and switches, and appliances for con- 
tinuous, alternating, and polyphase plant at high or low 
tensions. 

Calibration of voltmeters, ammeters, wattmeters, and 
current meters, Xc. 

Tests for insulation resistance on all kinds of insulating 
materials, cables, &c. 

Fi gaacenaeaa and efficiency tests of electric lamps of all 
inds. 

Complete tests of electric heating appliances, secon- 
dary cells, electric furnace work, and general electric 
chemical engineering. 

Verification of standards of current, electromotive force 
capacity, &c. 














Fics. 23 tro 26. GeneraL ARRANGEMENT OF DYNAMOMETER BRAKE, 


Tests of the commercial value of fuels, whether solid, | 
liquid, or gaseous. 
Tests of non-conducting compositions, whether for hot | 
surfaces or for cold storage. | 

Standardisation of indicators, gauges, thermometers, 
and all measuring apparatus. 

Machine-Testing Laboratory.—Tests of the accuracy | 
and efficiency, as also the durability, of machine tools. | 

Tests of the cutting properties of tool steels. 

Efficiency of gearing, belts, ropes, and chains for the 
transmission of power. 

Tests of governing mechanism as to sensitiveness, 
power, stability, &c. 

Tests of the properties of lubricants, flash-point, 
freezing-point, viscosity at all temperatures, friction and 
chemical action. 

Hydraulic Laboratory.—Tests of turbines and all forms 
of water motors up to 20 horse-power in the school. 

Tests of the duty of pumping engines, the action of | 
pump valves, and of the flow of water through pipes, | 
valves, hose nozzles, &c., up to 300 lb. pressure, and 300 | 
gallons a minute. 

Materials-Testing Luboratory.—Tests of the strength 
and elastic properties of. iron, steel, and the other 
materials of engineering ; tension tests up to 60 tons and 
10 ft. long ; compression tests up to 760 tons and 9 ft. 








long. 
"Tests of beams up to 15 ft. long loaded to 20 tons. 


Testing of all materials and appliances for electric trac- 
tion work. F : 
Testing and repairing of experimental electric appli- 
ances. 

Sanitary Engineering Department. 

The bursting and working strength of iron, copper, 
lead, and zinc enamel pipes, } in. to 2 in. in diameter 
and the method of pe 

The efficiency of self-c 
under various pressures. 

The efficiency of small water meters. 

The strength, watertightness, and ab: 
earthenware and stoneware sewer and drain pipes, an! 
joints used for them. , 

_ The efficiency of traps to prevent the passage of drain 
air. ' 

The efficiency of flushing cisterns for sanitary appliances 
and drains. : 4 
The efficiency of small boilers for heating purposes, 40 

for domestic hot-water supply. 

The suitability of Roman and Portland cement - 
work connected with drainage, sewerage, and waterwor' 
construction. 4 

The efficiency of materials used for coating hot-water 
and steam pipes to prevent loss of heat. 


Chemistry Department. 
In the Chemistry Department it is proposed to under¢ 


osing and other water traps 


bsorption of 
ween gee fe 










Oct. 10, 1902.] ENGINEERING. 475 











DYNAMOMETER BRAKE; MUNICIPAL SCHOOL OF TECHNOLOGY. 
(For Description, see Page 466.) 
































































































nee «ere Sis 











































































































































































TUE 
7567.14) 
\ 
_@)* 
at] fj. 
sisi? I 
<--g° ~---> s 3 
> x 
®. I | 
; ' 
Fig 38) re 
} A ; 
Hardened ‘steel, Pla : 
4 ‘© 
* 22" v's - ‘ 
¥ ¥, P - ee 4 2 ' 
3 ‘ ' 
H ; 18x 274 | | s 7 
ye 6 * Gf = 5 4 
easite : _*. 
3 . Seat 12°--+f een 
' 
a 
! ot orm 




















































































































476 


ENGINEERING. 


[Oct. 10, 1902. 











take the investigation of problems of technical import- 
ance in connection with dyeing, bleaching, &c., brewing, 
metallurgy, and general manufacturing chemistry at the 
suggestion of manufacturers. 


Textile Department. 

As to the nature of fibrous materials. _ ; 

As to the proportions of various fibres in mixed yarns 
and fabrics. 

As to the count of yarns. c 

As to the strength of yarns and fabrics. 

As to the elasticity of yarns and fabrics. 

As to the twist in yarns. : ‘ : 

As to the moisture in raw materials, in yarns, and in 
fabrics. ‘ 

As to the analysis of fabries for weave, draft, and lift- 
ing plan. BE ; 

As to the quantities of materials in a fabric. 

Suggestions as to the most suitable machinery for the 
construction of given fabrics. ’ 

Faults in yarns and fabrics. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2. 

THE tin-plate industry is likely to receive quite a 
set-back during the next few months from two causes. 
First, the very great increase in capacity ; and second, 
the short crop of vegetables which are packed into 
cans. The demand for tin-plate has been duller this 
year than for same time in years. In the meantime, 
several independent plate mills have sprung up. The 
trust quotation is 4 dols. per box 14 by 25, but the 
independent mills have cut prices 25 cents. In the 
Pittsburgh district only two mills of the American 
tin-plate are running, and eight or ten are idle. 

The American Steel and Wire Company have no 
longer a monopoly of steel and wire products, on 
account of the erection of so many large independent 
mills. The wire and wire-nail trade began to weaken 
in early summer, and has been steadily declining. 
The price of wire nails has declined 10 cents per keg. 
Jobbers are placing orders for small lots in view of 
the possibility of a further decline. The capacity 
of the wire mills is considerably in excess of present 


and prospective demands. A great deal of competi- 
tion has also vag | up during the past few months in 
the sheet trade. Some of the mills of the American 


Sheet Trust Company have been idle for some time. 
The decline in the price of sheet has been quite marked, 
andfurtherdeclineisinsight. It would beheavier butfor 
the fact that steel billets have been held at top prices. 
It is considered that the present prices for sheets are 
about 5 dols. above what they would be were competi- 
tion keen between the sheet combination and indepen- 
dent mills. There is quite an active demand for 
merchant pipe, and all the mills are full of work. The 
National Irube Company is equipped with an abun- 
dance of raw material and can get all it needs at the 
very lowest rates, outside manufacturers of pipe are 
not so fortunate. In the meantime it is to be remem- 
bered that the consumption of tin-plate, wire products, 
and other finished products of iron and steel will, in 
the aggregate, be considerably in excess of last year. 
The demand for iron and steel is enormous. The 
Carnegie Steel Company, the largest producer of plate 
in the United States, has orders on its books that will 
keep it busy up to midsummer of next year at an 
average of 2000 tons per day. All the other great 
steel producers, such as the Cambria Steel Company, 
Jones and Laughlin Company, Crucible Steel Com- 
pany, and the Otis Steel Company, of Cleveland, are 
all crowded with orders. Prices are regulated by a 
combination or pool which meets monthly. he 
smaller mills, who are in a position to make early 
deliveries, are obtaining about 5 dols. to 8 dols. per 
ton above the regular prices. Already over 250,000 
tons of structural stee} of: various kinds, such as beams, 
channels, and angles, have been ordered for delivery 


in 1903. Some of the larger producers are already 
refusing to take orders for delivery this year, 
being fully sold up. These facts show in brief 


that the heavier material is in extraordinary de- 
mand, while lighter materials—like sheets, plate, 
and, to some extent, merchant steel—are weak, owing 
to the extraordinary increase in capacity of indepen- 
dent mills. The greatest trouble of all is experienced 
by the railroads, which are unable to secure motive 
power fast enough. Locomotive capacity is over- 
taxed, and several of the t transportation lines are 
unable to deliver freight that is packed up at various 
points. 

In financial matters there is a good deal of appre- 
hension on account of the extraordinary demand for 
currency and the limited supply. The Government 
has over 600,000,000 dols. leckod up, and does not 
know how to get rid of it. ‘‘Call” money touched 
35 per cent. to-day, and this high price has checked 
speculation for the moment. The outcome is hard to 
see clearly. 

The anthracite strike still continues, and the miners 
are stronger to-day than four months ago. Winter is 


at hand, coal-bins are empty, manufacturing estab- 
lishments are in need of fuel, and there is nowhere to 
get it. 


A crisis is approaching, and it will result in a 


popular demand on the operators which they cannot 
ignore—-to come to terms. The supply of bituminous 
ceal, enormous as it is, will fall far short of covering 
the actual needs of the manufacturing community, to 
say nothing of domestic requirements. Even were 
there enough coal mined to supply all needs, there are 
not enough cars or locomotives to haul it, in connec- 
tion with the extraordinary crop demands throughout 
the West, 





NOTES FROM THE NORTH. 

Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was quiet last Thursday forenoon, and 
the tone was rather easier. The sales amounted to about 
2500 to: and Scotch showed a loss of 1d. per ton, as 
did also Cleveland. A backwardation of 1d. per ton pre- 
vailed on Cleveland, to which business was confined. 
Scotch and Cumberland hematite iron were quoted at 
58s. cash per ton buyers, and at 61s. 10d. per ton. 
Not a single transaction was recorded in the after- 
noon, Scotch showed a fall of 2d. per ton on the day, 
Cleveland 14d., and hematite iron 3d. per ton. Only a 
small business was done on Friday forenoon, but the tone 
was easier. Between 2000 and 3000 tons changed hands, 
and Scotch fell 3d. per ton, Cleveland 3}d., an hematite 
iron was unaltered in price. In the afternoon between 
6000 and 7000 tons changed hands, and the tone was firm, 
Scotch closing 1d. per ton down on the day, and Cleveland 
fd. A backwardation of 74d. per ton was paid at one time 
y those oversold of Cieveland, which was mainly dealt in, 
and which recovered to 53s. 3d. per ton cash, with buyers 
over. Scotch warrants closed only 2d. down on the day 
at 57s. 9d. per toncash buyers. A small business was done 
on Monday forenoon, but the tone was firmer. The sales 
amounted to only 2000 tons, and the price of Cleveland 
was advanced 14d., and that of hematite iron 3d. per ton. 
About 3000 tons changed hands in the afternoon, but 
the tone was very firm for Scotch, which gained 3d. per 
ton; Cleveland and hematite iron remaining unchanged. 
It was reported that several thousand tons of Scotch pig 
iron were soldon Monday for shipment to America, in addi- 
tion to which about other 4000 tons of West Coast hema- 
tite iron were said to have been sold at the end of last week 
for the same quarter, while there were further inquiries 
in the market for the latter. The settlement prices were : 
Scotch, 57s. 104d.; Cleveland, 53s. 44d.; and hematite 
iron, 61s. 9d. per ton. Business continued quiet on Tues- 
day forenoon, but only two lots changed hands, and the 
tone was just about steady. Scotch gave way 1d. per ton, 
while Cleveland gained 14d per ton. The turnover in 
the afternoon was about 3000 tons. Cleveland left off 
unaltered on the day, while hematite iron lost 1d. per 
ton. Further considerable sales of iron were reported for 
shipment to America, including 5000 or 6000 tons of East 
Coast hematite iron for shipment by liners over the next five 
months, and a fair quantity of Scotch No. land No. 3. 
Some sales of German foundry iron were also repor 
for the United States. The settlement prices were: 
58s., 53s. 6d., and Gls. 103d. per ton. A fairly active 
business was done this forenoon, the sales amounting to 
about 20,000 tons. Scotch advanced 1d., and Cleveland 
and hematite iron gave way respectively 14d. and 
ld. per ton. About 6000 tons changed hands in the 
afternoon, and Scotch closed 1d. per ton down and 
Cleveland 2d. down. The settlement prices were: 
58s. 14d., 53s. 44d., and 61s. 104d. per ton. The 
following are the quotations for makers’ No. 1 iron: 
Clyde, 65s. 6d. per ton; Gartsherrie and Calder, 66s.; 
a tness —y mip Bh 6d.; Gini titans 

t?) ing all ship at Glasgow ; Glengarnock (ship 

oo cea, 69s.; Shotts (shipped at Leith), 69s.; 
Carron (shipped at Grangemouth), 69s. per ton. The 
stock in Messrs. Connal’s stores stood at 35,506 tons 
yesterday afternoon, against 37,356 tons yesterday 

week, thus showing a reduction amounting to 1850 tons. 


Scotch Steel Trade.—A fair amount of business is being 
done in the steel trade, although buyers are holding off 
somewhat in the expectation of bringing prices down to 
some extent. Meanwhile the quotations are unchanged, 
and makers refuse to make any concessions, asserting 
that the high cost of raw materials will not permit of any 
lowering of the prices at present. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is again rather easier this week, but prices are 
quoted at 11/. 17s. 6d. to 12/. per ton f.o.b. Leith. The 
supplies are short for prompt delivery. The last weekl 
report to hand says that the week’s shipment from Leit 
amounted to 3285 tons, making the total to date for this 
year 116,096 tons, being 10,069 tons more than for the 
corresponding period of last year. The chief inspector 
under the Alkali Works Regulation Act reports that the 
returns from the gas works of the kingdom for the past 
five years were : 


1897. 1898. 1899. 1900. 1901. 
Tons. Tons. Tons. Tons. Tons. 
132,724 129,890 133,768 142,419 142,703 


Were it not that gas now contains carburetted water gas 
to a large extent, the sulphate of ammonia would be very 
much larger in ay ; still there is a great increase in 
the past five years of sulphate of ammonia, and it is 
slightly increasing from year to year. 

The American Coal Strike: Demand for Scotch Coal.— 
It is just possible that the bitter strike of the coal-miners 
of Pennsylvania may do some good to the Scotch coal- 
masters, as contracts have been placed in Scotland for 
the delivery of 30,000 tons of from the Scotch coal- 
pits. The freight will be a very considerable item in the 
cost of the coal: from Ardrossan to Boston it will amount 
to 8s. per ton, and a local steamer has been fixed to sail 





from Glasgow with 5000 tons of Scotch coal to Montreal 
at 9s. per ton. Wales and Newcastle are also in the 
swim. 

Glasgow Locomotives for Canada.—Messrs. Neilson, 
Reid, and Co., Hyde Park Locomotive Works, Glasgow, 
have sec an order for twelve heavy main line six- 
wheel coupled bogie passenger engines and tenders for 
the Canadian Pacific Railway Company. These engines 
are of the exceptional size now usual in America, and 
although the gauge of rails is the same as in this country, 


the engines far exceed the limits of the running gauge of 
any British railway. For — to the ship the 
engines will have to be taken completely to pieces. Each 


engine and tender will weigh over 130 tons. This is the 
first contract taken by Messrs. Neilson, Read, and Co, 
from the Canadian Pacific Railway, but they have sup- 
plied engines to the Grand Trunk line. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Professor Arnold and the Steel Controversy. — At a 
meeting of the Sheffield Society of Engineers and Metal- 
lurgists, held on October 1, under the presidency of 
Professor Ripper, a discussion took place as to the ste 
to be taken to deal with the difficulties arising out of the 
recent magisterial decision as to ‘‘ What is steel.” Pro- 
fessor Arnold has been pe for some time with this 
matter, and it was decided to invite him to give a lecture 
on the subject under the a of the society. This 
Professor Arnold has promised to do, and he will deliver 
the lecture on the 20th inst. 


The Master Cutler and his Employés.—On Thursday 
evening Mr. Albert J. Hobson entertained his staff and 
workpeople to a supper, in celebration of his election as 
Master of the Cutlers’ roy gd of Hallamshire. The 
number of guests exceeded 850, and during the evening 
the Master and Mistress Cutler were the recipients of 
tangible expressions of the goodwill entertained towards 
them by the employés, and were accorded an exceedingly 
hearty reception. 


Local Company’s Report.—The thirtieth annual report 
of the directors of Ibbotson Brothers and Co. states that 
the profits for the year amounts to 18,9601. 2s. 3d., to which 
has to be added 10,0507. 19s. brought forward from the 
previous year. The directors recommend a final divi- 
dend at the rate of 10 per cent. per annum (free of 
income tax) for the half-year ended June 30 (making 74 
per cent. for the year) ; that 10,00,000/. be written off the 
goodwill account, which will then be practically extin- 

— ; and that the balance of 3913/7. 0s. 2d. be carried 
orward. 


Iron and Steel.—The condition of the iron and steel 
trades has not altered to any appreciable extent during 
the past week. —* however, vary as to the 
exact position of affairs, but the means of produc- 


ted | tion are now so enormous that a constant succession 


of heavy orders are necessary to keep the works 
fully employed. A fairly good demand exists for 
semer and Siemens steels. Consumers are now 
buying more freely, and some makers have very satisfac- 
tory orders on* their books. The iron trade is dull. 
Manufacturers complain, but cannot move on account of 
the very low rates at which European firms are placing 
their productions on the home market. The stove-grate 
trade is very slack ; in fact, one maker said it could not 
mepin| be worse. This is attributed to the comparatively 
ew building operations that are being carried on at pre- 
sent. Some of the lighter industries of the city are 
improving. 
The South Yorkshire Coal Trade.—The coalowners in 
this district are benefiting by the strikes that are now 
roceeding in the coalfields of the United States and of 
an 1 collieries are being inundated with in- 
— but the , sar eed of surplus coal is limited, most 
rms being heavily booked. Owners show a tendency to 
advance rates, and are obtaining full list prices for all they 
owe Steam coal is in strong demand for shipment, 
ut the local requirements are under the average. Hards 
are quoted at 9s. 3d. to 9s. 6d. per ton, and 9s. 9d. to 10s. 
r ton for supplies in the general market. There has 
n a slight falling off during the week in the demand 
for household fuel but collieries, as a rule, are well 
booked. Best silkstone coal makes from 13s. 6d. to 14s. 
per ton; seconds, 12s. to 12s, 6d. per ton ; best Barnsley 
thick seam, 12s. 6d. to 13s. per ton ; seconds, 11s. 6d. to 
lls. 9d. per ton at the pits. Both steel coke and blast- 
furnace coke are in fairly good demand, but no difficulty 
is experienced in obtaining supplies, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was 4 
wre, ay attendance on ’Change here, and the market 
was 8 Me but business was only quiet, A few 
inquiries from America were reported to be still being 
made, but they did not lead to orders being booked. 
his was no doubt, to a considerable extent, due to the 


rance. 








| fact that the freight to the States had been advanced by 


1s, 6d. ; demand for coal for America has largely 
brought about the rise. Foundry pig was still scarce, 
and quotations showed little change. No. 3 g.m.b. 
Cleveland iron changed hands at 53s. 3d. for early delivery 
f.o.b., and that was the general market quotation, 
though towards the close several sellers were inclined to 
hold out for a rather higher figure. No. 1 was 55s. 6d. 5 
and No. 4 foundry, 52s. 6d. Forge qualities of Cleve- 





land iron were plentiful, but sellers were not pressing 
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jron on the market. Quotations, however, showed a 
slight tendency to ease. Grey forge was 49a. 
mottled, 48s. 9d.; and white, 48s. East coast hematite 
pig was hardly so strong as it has been of late. Nos. 1, 
2, and 3 were bought at 57s. 6d. for early delivery, but 
several sellers quoted up to 58s. No. 4 forge was 54s. 9d. 
to 55s. Rubio ore was steady at 16s. ex-ship Tees, and 
freights Bilbao to Middlesbrough were fixed at 5s. 14d. 
To-day the market was steady, with no alteration in 
quotations. 


Advance in Blastfurnacemen’s Wages.—The average 
net selling price of No. 3 Cleveland pig iron for the three 
months pl September 30 last has been certified at 
48s. 1.01d. per ton as against 45s. 8.3ld. per ton during 
the previous quarter—an increase of 2s.4.7d. This means 
an advance to blastfurnacemen of 3 per cent., which 
raises wages from 17 per cent. above the standard to 20 

r cent. above the standard. The advance takes effect 
atl October 4. 


evens a Sa Iron and Steel.—Very little new can_be 
ported of the manufactured iron and steel industries. 
On the whole business is quiet, and producers of several 
descriptions are short of orders, and they find new con- 
tracts difficult to secure. Messrs. Bolckow, Vaughan, 
and Co. have this week re-started their plate mills at 
Eston after having had them idle for three weeks. All 
prices, excepting for rails, are weak ; but producers are 
not dis to reduce their rates, as they do not think 
that by doing so they would get orders, and in addition 
they declare that cost of production prohibits lower 
prices. Common iron bars are 6J. 5s. ; iron ship-plates, 
61. 5s.; steel ship-plates, 5/. 15s.; and steel ship-angles, 
bl. 12s. 6d.—all less 24 per cent. discount. Heavy sec- 
tions of steel rails are firm at 5/. 10s. net at works. 


Blast-Furnace Returns. — Statistics just issued show 
that the number of furnaces in blast on September 30 
last in the North-East of England was 81, as compared 
with 78 at the beginning of the year. During the quarter 
two furnaces have been dismantled at the Cargo Fleet 
Tron Works, one has been blown in at Bolckow, 
Vaughan, and Co., one at Gjers, Mills, and Co., one 
at Seaton Carew, and one at Palmers. Among the fur- 
naces being rebuilt are: Carlton Iron Company, Limited, 
one ; Consett Iron Company, Limited, one ; Bolckow, 
Vaughan, and Co., Limited, three ; North-Eastern Steel 
Company, Limited, one; Sir Bernard Samuelson and 
Co., Limited, two; Cargo Fleet Iron Company, Limited, 
two; and Walker, Maynard, and Co., Limited. two, at 
the Coatham Iron Works, which they acquired a little 
while ago. 

Coal and Coke.—Coal and coke is stronger in conse- 
quence of the demand that has sprung up on American 
account, and inquiries from France, where there are also 
labour troubles. Good Durham bunker coal is quoted up 
to 10s., and gas coal is bordering on 10s. 6d., both f.o.b. 
Coking coal is very stiff, as much as 9s. being named for 
some classes. Average qualities of blast-furnace coke 
have been advanced to 16s. 6d. delivered at Tees-side 
— and for better descriptions up to 18s. has been 
realised. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Prices have been hardening in the steam coal 
trade, in consequence of the exceptional demand on Ameri- 
can account by reason of the still unsettled coal strike 
in Pennsylvania. The best — have been quoted 
at 16s. 3d. to 16s. 6d. per ton, while —— qualities 
have made 14s. 9d. to 15s. 9d. per ton. A satisfactory de- 
mand has also been noticed in the house-coal trade, and 
recent prices have m fully maintained ; at present, 
however, bituminous coal has been only indirectly in- 
fluenced by the American demand for anthracite. No. 3 
Rhondda large has been quoted at 14s. to 14s. 3d. per 
ton. Foundry coke has made 19s. to 20s. per ton, and 
furnace ditto 17s. to 18s. per ton. As regards iron ore, 
rubio has been quoted at 14s. 6d. per ton, and Almeria at 
14s. 9d. per ton. 


Dust-Destructor for Swansea.—The Streets Sub-Com- 
mittee of the Swansea Town Council has recommended 
for acceptance a tender of the Horsfall Company, of 
Leeds, at 96007. for the erection of a dust-destructor on 
vacant land between Cwm-road and Llangyfelach-road. 


_ Water Supply of Bath. —In connection with the provi- 
sion of more water storage for Bath, a lengthy delibera- 
tion took place at a special meeting of the Water Works’ 
Committee of the Bath Town Council on Friday. The 
subject discussed was whether the council should be 
recommended to purchase the High-Level Water Com- 
pany. Messrs. Fox and Gilby were instructed to inspect 
the plant and generally advise. 


Welsh Anthracite for the United States. -Further orders 
- being received from America by anthracite coal mer- 
— at Swansea, and all the available coal is being 
Hs ught up. Among vessels chartered are the steamer 
deny, Gane Par wig: — app ; _ oan London- 

Try, ms for Mm ; i 
with 5300 tons for Baltimore. ee 


Avonmouth and Boston.—Arrangements are being made 
for establishing a line af steamers between Avcminnath 
and Boston. It is pro to form a company, with a 
capital of 250,000/., to take over three of the der, Demp 
— — now running to Montreal, and to create a 
yo ays service to. Boston. The Montreal boats at 
rom Liverpeae toy three others now running 
supporting the a er, Dempster, and Co. are 


The Swansea Valley,— i i 
: Valley.—The number of tin-plate mills at 
aon experienced scarcely any dems” The output 
bars shows an increase, as there have been two 


more furnaces smelting. The collieries are busy, there 


6d. ;| being a pressing demand for anthracite for immediate 


shipment to the United States. 


Water Supply of Cardiff.—The present water storage 
of Cardiff is 670,000,000 gallons, a decrease of 95,000,000 
gallons on the month, but an increase of 166,000,000 
gallons on September, 1901. A scheme for improving the 
supply on the north-eastern side of Newfort-road in the 

th district, as prepared by the water works engineer, 
has been approved by the water works committee of the 
Cardiff Town Council. It was also decided to p 
with improvements in the Canton district, approved by 
the committee some eighteen months since. The town 
clerk (Mr. Wheatley) reported on a provisional order 
obtained for an extension of the Cardiff water supply 
limits, so as to include St. Fagan’s. The Local Govern- 
ment Board, the town clerk added, had also been asked 
to sanction the borrowing of certain sums, making a 
total of 91,0007. for works of a subsidiary character con- 
nected with the water undertaking; but the Local 
Government Board had not dealt wlth this in the order, 
leaving it for the Council to apply for sanction under the 
provisions of the order. It was necessary now that such 
application should be made. 








MISCELLANEA. 

ACCORDING to a note ina recent issue of the Schweizerische 
Bauzeitung, an artificial gutta-percha now being tested by 
Messrs. Felten and Guilleaume and the German Post- 
office has so far given excellent results. This artificial 
gutta-percha softens at a somewhat higher temperature 
than the natural product, and has also a somewhat greater 
electrical resistance, whilst its dielectric constant is rather 
smaller. A submarine cable insulated with this material 
has now been at work for over a year. 


In a recent trip of the s.s. Niwaru one of the meat holds 
was, through an accident, flooded with sea-water, yet the 
efficiency of the Hall refrigerating plant, with which the 
steamship was fitted, was such that the temperature never 
rose above 19 deg. Fahr. This, however, proved insuffi- 
cient to preserve the contents of this hold, as the salt 
water rotted the carcases; though those in the other holds, 
where the temperature was maintained at from 5 deg. 
to7 deg. Fahr., were brought home in safety. 


We have been asked to state, for the information of 
Austrian artists living abroad, that the Empress Eliza- 
beth Monument Committee, of Vienna, I, Goldsmidgasse, 
10, are pre’ to receive offers for the erection in 
Vienna of a monument to the late Empress Eliza- 
beth. The total cost of the work is not to exceed 
200,000 kronen (about 8000/.). Modelsand proposals have 
to be sent, not later than March 1, 1903, to the Secretary 
of the Kiinstlerhaus, Carlsplatz. 5, Wien I. Six prizes 
will be awarded, ranging from 10,000 kronen (about 400/.) 
down to 1000 kronen (about 40/.). 


The steel pontoon (Clark and Standfield’s patent) be- 
longing to Smith’s Dock Company, Limited, Nort 
Shiclds, which has now been at work over ten years, was 
recently lifted for examination, when it was found that 
the internal surfaces were peneeny, intact and free from 
corrosion, much to the satisfaction of the directors. The 
external surfaces were also in excellent condition, though 
last painted about six years ago. The internal surfaces 
had, it should be added, not been touched since the dock 
was first made use of. Both surfaces had been protected 
by the bitumastic enamel and solution manufactured by 
Messrs. Wailes, Dove, and Co., Newcastle-on-Tyne. 


The winter session of the British Fire-Prevention Com- 
mittee has now commen Reports are being issued 
during this month and the next on tests with armoured 
doors and oak and deal doors compared, as well as on 
Uralite doors and the Pearson fire alarm. Testing opera- 
tions will recommence at the testing-station at Porchester- 
road on October 22, witha partition by the British Uralite 
Company and a heavy oak floor for warehouse purposes. 
The executive are occupied at their weekly meetings 
with the question of standardising the tests of the Com- 
mittee, and particulars of the results arrived at will 
shortly be published, with the object of facilitating com- 
parisons. 


A recent issue of the Journal of the Society of Chemical 
Industry contains a description of the Dessolle process of 
electro-plating with copper. The special advantage 
claimed lies in the fact that strong currents can be used, 
a deposit 7; millimetre thick beng obtained in 14 hours. 
The electrolyte is squirted against the electrode, the rush of 
liquid carrying away all bubbles of gas and other impurities 
on the pac Se being plated. In practice, after cleaning in 
the sand blast or in an acid bath, the object to be plated 
is given a preliminary coating in an ordinary electro- 
lytic bath. On removal from this, any imperfections in 
the very thin preliminary coating are made good, and the 
article transferred to the final bath, in which, as stated, 
the electrolyte is squirted over the electrode. The 
electrolyte used in this bath is simply a solution of copper 
sulphate in very dilute sulphuric acid, whilst in the pre- 
liminary bath the copper salt used is the double cyanide 
of potassium and copper. 


A number of four-cylinder compound eee 
bogie locomotives have this year been adopted for working 
fast express traffic on the Austrian State railways. These 
engines have been designed by Mr. Goelsdorf, engineer- 
in-chief to the Imperial and Royal Ministry. The whole 
four cylinders drive on one axle, the high-pressure cy- 
linders being 13.78 in., and the low-pressure 23.62 in. in 
diameter, the stroke being 26.77 in. The intermediate 
receiver has a volume equal to four times that of one of 
the high-pressure cylinders, and the latter have also large 





clearances, amounting to18 per cent. of thecylinder volume, 


h | 12g, gas containing more than a s 





Owing to these facts it has been found possible to couple u 
rigidly the linking-up gears of the high and loee-poaanene 
cylinders, thus making the “_— as easy to handle as 
an ordinary simple engine. The driving wheels are 
84.25 in. in diameter. e boiler is very e, the barrel 
being. 66.13 in. in diameter, and 13.12 ft. long between 
tube-plates. The grate area is 38 square feet ; the heat- 
ing surface in the firebox is 178.7 square feet ; and in the 
tu 2270 square feet. The total weight of the engine 
and tender in working order is 107 tons, of which 29 tons 
is available for adhesion. The pelt gs Be indicated 1600 
horse-power when hauling a train weighing 230 tons up a 
gradient 8 miles long of 1 in 100, the pose 4 being 46 miles 
per hour. Up a gradient ranging from 1 in 1000 to 1 in 
500, a speed of 87 miles an hour has been easily main- 
tained with the same train. 


Messrs. Crompton and Co, have made arrangements 
for the delivery at their works of a series of lectures on 
engineering matters. The lectures are intended for the 
benefit of the workmen, apprentices, and pupils, and with 
one exception the lecturers are members of Messrs. 
Crompton’s staff. The work actually going on in the 
shops will in general form the Pp ging nad of the 
discourses; and should not fail to of the highest 
interest to the auditors. Hitherto it has been too 
much the practice in engineering works to reduce 
to a minimum contact between the designing depart- 
ment and the general body of employés. At Jena, how- 
ever, Messrs. Zeiss introduced some years the system 
of toe, Meg. their apprentices to attend lectures de- 
livered 7 ie principal officers of their staff in the even- 
ings, and as a result they have by awakening the intelli- 
gence of these youngsters, been able to produce their ex- 
ceedingly delicate optical work with but a very small 
proportion of old and experienced men: In fact, by the 
— in question apprentices absorb the experience of 
their seniors, and have not to acquire it through making 
mistakes themselves. The courses of lectures so far 
announced by Messrs. Crompton consist of a series on 
‘Steam Engineering,” by Mr. Wm. H. Booth, M. Am. 
Soc. C.E.; on ‘‘Some Practical Details of Dynamo 
Design,” by Mr. A. Hutchings; on “The Theory of 
Direct Currents of Electricity,” 7 Mr. O. H. Wright ; 
and on ‘‘Arc Lamps” and on ‘“ Alternating Circuits,” 
by Mr. E. A. N. Pochin. 


A large meeting of representatives of Pw and 
local authorities owning gas works was held last Monday 
afternoon at the Westminster Palace Hotel for the pur- 
pose of considering the Bill which was introduced, at 
the instance of the Board of Trade, just before the 
adjournment of Parliament, for ‘‘the regulation of the 
a of water gas and other poisonous ” This 
Bill, which is a sequel to a report from a departmental 
committee appointed by the Home Secretary in 1898, of 
which Lord Belper was chairman, provides that the 
Board of Trade, in consultation with the Local Govern- 
ment Board and the Home Secretary, may prohibit or 
restrict the general distribution of any lighting or heat- 

: t ified proportion of 
carbonic oxide. The gas undertakings are atfected by 
this Bill in so far as they supply what is known as car- 
buretted water gas, which may contain as much as 30 per 
cent. of carbonic oxide. Carburetted water gas, which 
constitutes 70 or 80 per cent. of the total gas supply of 
the United States, was first introduced in En teh gas 
works in 1891, and according to the latest official returns, 
which relate to the year 1900, the quantity of carburetted 
water gas supplied in this country was 12,108,000,000 
cubic feet, or a little over 8 per cent. of the total. This 
quantity was supplied by about 90 or 100 gas undertak- 
ings throughout the kingdom, mixed with coal in 
percentages varying from 20 to 50 per cent. The rd 
of Trade view, founded upon the departmental com- 
mittee’s report, is that the increase in the percentage of 
carbonic oxide in the gas supply is dangerous to life. The 
gas undertakings claim that there is no evidence to show 
that deaths from gas poisoning have increased since the 
introduction of carburetted water gas, and they argue 
that this being so, there is no necessity for putting any 
restriction upon their operations, especially in view of the 
fact, as they maintain, that they can supply the public 
more economically and efficiently by the employment of 
carburetted water gas. At the meeting a deputation 
was appointed with instructions to lay the case for the 
gas undertakings before the Board of Trade. 





BRADFORD TRAMWAYS.—At a meeting of the Tramways 
Committee of the Bradford Town Council, on Monday 
evening, Mr. Thorpe, the treasurer, presented a balance- 
sheet for the half-year ending September 30, 1902. The 
total income from the electric lines for the half-year has 
been 89,500/., notwithstanding that several sections were 
closed for weeks together for relaying or repairs, The 
ordinary expenditure for the six months amounted to 
79,6001. The approximate - profit, a allow- 
ance for depreciation, was accordingly 9,900/. After 
allowing for full depreciation, the net profit will be 
between 30002. and 4000/. 





Tue Centra, TrcunicaL Coitiece.— The Cloth- 
workers’ Scholarship of 60/. a year for three years, 
awarded on the results of the Matriculation or Entrance 
Examination of the Central Technical College of the 
ry 2, d Guilds of London Institute, has been awarded 
to W. H. Grinsted, from Horsham Grammar School, 
who obtained first place at the examination. - Free 
studentships have been awarded bs the Institute to 
W. M. Hooton, from King’s Lynn Municipal Technical 
School, L. G. Morse, from rlborough College, and 
H. K. B. Reed, from the South-Western Polytechnic, 
who came next in order of merit. 
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NOTICES OF MEETINGS. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 

ENGINEERS.—A general meeting will be held in the Wood Memorial 
Hall, Newcastle-upon-Tyne, at 2 o’clock, on Saturday, October 11. 
The following papers will be open for discussion : ‘‘ Use of Waste 
Gases from Bye-product Coke Ovens in Explosion Motors,” by Mr. 
E. Reumaux (' s. Inst. M.E., vol. eo ee 402). ‘*Coke- 
Making at the Oliver Coke Works,” by Mr. Fred C. Keighley (Trans. 
Inst. M.E., vol. xxii., e 493). ‘The Analytical Valuation 
of Gas Coals,” by Mr. G. P. Lishman (Trans. Inst. M.E., vol. xxiii., 
page 567). ‘* Notes on Detonators,” by Mr. H. Bigg-Wither (Trans. 
Inst. M.E., vol. xxi., page 442). “ sg ge Gallery for Test- 
ing Life-Saving Apparatus,” by Mr. W. E. Garforth (Trans. Inst. 
M.E., vol. xxii, page 169). ‘The Grubb Sight for Surveying 
Instruments,” by Sir Howard Grubb and Mr. Henry Davis (Trans, 
Inst. M.E., vol. xxiii., page 118). ‘* Campbell Coal-Washing Table,” 
by Mr. Clarence R. Claghorn (Trans. Inst. M.E., vol. xxiii., 
435). ‘‘Electric Traction on Roads and Mineral Railways,” by 
Mr. W. R. Cooper (Trans. Inst. M.E., vol. xxiii., 544). The 
following paper will be read or taken as read: ‘‘ The Occurrence 
of Gold in the United Kingdom,” by Mr. J. Malcolm Maclaren. 

THE INSTITUTION OF MINING AND METALLURGY. — Thursday, 
October 16, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be discussed: 1. ‘ An estimate of the Gold Production and 
Life of the Main Reef Series, Witwatersrand, down to 6000 ft.,” by 
Mr. Thomas Haight Leggett (Member of Council), and Mr. Frederick 
H. Hatch (Member of Council). 2 ‘‘ Concentration and Smelting 
as Anes to the Treatment of Low-Grade Gold-Copper Ores at 
Santa Fé (Mexico),” by Mr. Henry F, Collins (Member). 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, October 17, 
at 8 p.m. The following paper will be read and discussed: ‘ Oil 
Motor Cars of 1902,” by Captain C. C. Longridge (Member, of 
London). The opening meeting of the Graduates’ Association, for 
the election of officers and other business, will be held on Monday, 
October 13, at 7.30 p.m. 
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THE ATLANTIC SHIPPING TRADE. 

In our last issue we were only able to make brief 
mention of the important agreement made between 
the Government and the Cunard Line, and since we 
wrote the details of Mr. Morgan’s big combine have 
been made public in America. The newly-formed 
association is to be known as the International 
Mercantile Marine Company, and the capital is 
120,000,000 dols., say about 24,000,000/. ; or ten 
million pounds less than was reputed to have been 
the value of the originally proposed securities. The 
company is incorporated and registered at Trenton, 
New Jersey; so that whatever flag may be flown, 
the combination is actually an American company, 
and will have its head-quarters in New York. 

The publication of-the names of the directors 
supports the view that the new company is to be 
American. Mr. C. Griscom is President—not 
Chairman of Directors it will be noticed—and the 
full board consists of Sir Clement Dawkins, Messrs. 
C. A. Griscom, J. J. Lb ices’ J. H. Hyde, J. 

. W. Perkins, C. 
Steele, C. F. Torrey, B. W. Baker, E. Berwind, 
W.J. Pirrie, and H. Wilding. The British Committee 
has Sir Clinton Dawkins as chairman. He is a 








,| member of the firm of Messrs. J. 8S. Morgan and 


Co. 


Messrs. Ismay, Pirrie, Wilding, and Torrey 
are the other members. 


The British influence on 


the board will be altogether insignificant when 
compared to the origin of the vessels which form 
the property of the combine. 


Mr. Steele has 





over, the control of the bonds and shares will be 
centred in New York. Of this we have no right to 
complain if the British interests—that is, the inte- 
rests of the shareholders as a body, not the interests 
of certain prominent persons in the old British 
companies—have been bought for cash. Of course, 
if a company, or an individual, or a nation sell a 
thing, the control must pass over with the property. 
It is stated, however, in the cabled reports from 
America that there will be no public flotation of 
the company. . The capital (120,000,000 dols.), is 


%/ to be divided into two parts, one half being in pre- 


ference stock, with 6 per cent. cumulative dividend. 
There is also power to issue 44 per cent. bonds to 
the value of 75,000,000 dols. 

This is the company with which the Govern- 
ment has, we learn from Mr. Gerald Balfour, 
entered into negotiations regarding the payment of 
subsidies. The speech made last week by the 
President. of the d of Trade at the Cutlers’ 
Feast was not as definite as might be wished in 
regard to the nature of this arrangement ; and pro- 
bably we shall have to wait’ for the meeting of Par- 
liament next week for fuller particulars. Mr. 
Balfour joined with many others who have written 
and spoken on the subject in reflecting a rosy tint 
upon the situation. He said, first of all, that the 
new company should not be known as the.‘‘ Atlantic 
Shipping Combine,” but as-the ‘‘ Anglo-American 
Shipping Combination.” It would seem, however, 
from the composition of the board and the locus of 
the company that the ‘“‘ American” should come 
first, and the ‘‘ Anglo” might be in very small type. 
The American gentlemen who control matters have 
a juster sense of proportion, and with a considera- 
tion for our wounded pride--for which we should 
feel grateful—have adopted the irreproachable word 
‘* International.” 

Mr. Balfour prefaced his statement as to the 
nature of the agreement with the new American 
company by saying that Englishmen looked on the 
White Star Line with pride, and were naturally 
jealous of every thing that affected the British 
mercantile position, and the interests of the British 
mercantile marine ; and he went on to point out 
that the White Star Line contained some of the 
finest cruisers at the disposal of the Admiralty. It 
isthe latter fact alone that gives the British public 
any claim to interfere in these matters. When the 
management of the line accepted payment—inade- 
quate, no doubt, but the terms were accepted— 
for the call on their ships, it was considered that 
these ships would remain British. Now, whatever 
flag may be flown, it cannot fairly be said that a 
ship is British that is owned by a corporation re- 
gistered in a foreign country, having its head- 
quarters in a foreign capital, and controlled by a 
board of directors with a foreign president, and 
with a large majority of its personnel foreigners. We 
all respect the flag as long as it is a true flag, but 
when worn by ships owned by the International 
Mercantile Marine Company it is simply a mislead- 
ing symbol. 

Mr. Balfour tells us that it was not unnatural 
that the public should see in the Atlantic shipping 
combine a design of injuring British commerce ; 
but he goes on to express his firm conviction that 
no such design ever entered the mind of Mr. 
Pierpont Morgan. We can all heartily endorse 
that belief, so far as Mr. Morgan may be thought 
to have had a malicious idea of doing this country 
harm. Mr. Morgan, Mr. Balfour says, is a great 
believer in large trusts. He is certainly a great 
believer in organising large trusts—which appears 
to be the most lucrative business in the whole of 
Christendom—and with the single-minded desire 


to bring the British shipping trade within the field ~ 


of his operations he made his now famous bid. It 
was a coup worthy of his reputation, but it has not 
struck home so fully as he anticipated. At any 
rate, to adopt Punch’s allegory of this week, the 
Cunard duck has avoided his pinch of salt. 

In any case the Government has made, Mr. 
Balfour tells us, ‘‘an agreement with Mr. Morgan 
the general effect of which will be to secure that 
the British companies in the combination shall 
remain British ; not merely nominally, but- in 
reality.” The announcement was: received with 
enthusiastic cheers by the company; but an after- 
dinner audience is not often very discriminating as 
to the literal meaning of words, so long as the 
periods are flowing and the general effect rhetorical. 
What we should like to know is how the organisa- 
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tion and management of the New York combine 
can be brought into harmony with Mr. Balfour’s 
statement. 

It will be noticed that Mr. Pierpont Morgan 
himself is not on the directorate of the Inter- 
national Mercantile Marine Company. One can 
hardly suppose that he, having successfully—more 
or less—played the part of organiser, is going to 
relinquish all voice in the management. One 
would rather imagine that the Board, or Council, 
or whatever may be the American equivalent to 
our ‘‘ board of directors,” will practically more 
resemble that of the famous * em establish- 


ment. Here there is a body of fourteen executive 
directors. who control affairs, and Mr. Krupp 
himself does not figure among the number. Every 


member, however, is appointed by Mr. Krupp 
absolutely ; as is but logical, for Mr. Krupp is 
sole owner of the whole business. Whether or 
not the analogy will hold, we are told that ‘‘ the 
companies ”—the original companies that have been 
amalgamated with the International Mercantile 
Marine Company—‘‘are to be kept alive, and the 
majority of their. directors will always be British 
subjects.” Further, ‘‘the agreement (with the 
Government) provides that every ship now flying 
the British flag, and half the ships hereafter to be 
built for the combination, shall continue to be 
British ships, and shall continue to fly the British 
flag. . . . In other words, these British companies 
are to remain to all intents and purposes British 
companies.” 

We have no information as to what will be the 
powers of the New York directors of the Interna- 
tional Mercantile Marine Company, or how far 
what Mr. Balfour describes as ‘tthe British Com- 
panies in the Combination” will be free from their 
control. If the combination is merely an agree- 
ment as to minimum freights, and other details of 
this nature, then one can appreciate the meaning 
of Mr. Balfour’s statements. In that case the 
combination would simply be a ‘‘ring ;” but the 
style of the corporation, ‘‘The International Mer- 
cantile Marine Company,” the organisation for 
financing it, and all the other details which have 
been made public, negative this view. To put a 
concrete instance—and it is to be hoped some ques- 
tion of this nature will be asked in Parliament :— 
Supposing there were the prospect of a naval war, 
in which this country were likely to be involved, 
would the eight American and five English directors, 
whose names we have given, have power to order 
the ships in the International Company to remain 
in New York Harbour, or any other port, where 
they might happen to be? Would they have power 
—to put a still stronger case—to concentrate these 
ships in a position where they might easily be 
seized by a probable foe to Great Britain? One 
need not imagine war to threaten between England 
and America—an eventuality happily never likely 
to take place—to see the seriousness of this menace, 
if it exist. The ship-owners or ship-builders of 
different nationalities have always been ready enough 
to drive a bargain with a prospective belligerent 
power so long as the shadowy rules of neutrality 
are not over-stepped. Both Great Britain and the 
United States have always been foremost in this 
respect, and we could hardly demand satisfaction 
from American ship-owners for anything done until 
war were declared, however handsome might be the 
remuneration received. 

It may be said that the subsidy which is to be 
maid by us to the company we must call American, 
in spite of Mr. Balfour’s protest, gives our Govern- 
ment the right to take over the ships at any time ; 
but an imminent state of war sometimes lasts for a 
considerable period, and generally the trouble blows 
over. The Government ought not, at any rate, to 
have its hand forced in this way. The cost would 
be considerable, and the mobilising’ of merchant 
cruisers at a critical juncture might easily precipi- 
tate hostilities. 

We have left a hiatus in Mr. Balfour's speech, 
and we should be doing an injustice if we did not 
make this good. We simply omitted the words in 
order to deal with the matter separately. What 
Mr. Balfour said was ; ‘‘ They (the ships hereafter 
to be built for the company) shall be officered by 
British officers, and manned in reasonable propor- 
tions by British crews.” Thatincludes a great deal ; 
it is indeed a most valuable feature. But itis hardly 
enough. We not only need the men, we need the 
ships too, and both officers and men would have to 
obey the commands of their owners until the Govern- 
ment took over the vessels. It would be poor con- 





solation to have the crews sent home and the ships 
taken to the ports of our enemy. 

There may be satisfactory answers to the ques- 
tions now raised, though it is difficult to see how 
they can be framed. At any rate, we are told that 
these ships of the International Mercantile Marine 
Company, registered in New Jersey and with offices in 
New York, ‘‘are to be treated on a footing of equality 
with other British companies in respect of any ser- 
vices, whether postal, military, or naval, which His 
Majesty’s Government may require from the British 
Mercantile Marine.” Under these circumstances 
it is difficult to see in what way the Cunard Com- 
pany has profited by refusing to listen to the blan- 
dishments of Mr. Pierpont Morgan ; that is to say 
so far, alone, as any assistance it may get from the 
Government is concerned. In other respects we 
do not doubt its directors have acted wisely. We 
do not suppose that Mr. Balfour's ‘footing of 
equality’ includes a loan to the International 
Company for the building of new ships, even 
supposing the company needed it; but it would 
seem that they are promised a retaining fee 
at the same rate as that which the purely 
British company is to receive. Mr. Morgan, 
Junr., has also told a newspaper reporter that the 
ships of the combine ‘‘ will get equality of treat- 
ment with other British lines in regard to future 
possible subventions.” 

The terms of the Cunard agreement were given 
in our last issue. It will be remembered that 
from the time the two proposed Cunard vessels 
began to run, a subvention of 150,0001. a year is to 
be paid to the company, in place of the present 
Admiralty subvention. Heretofore the Cunard 
Company has received 28,0001. a year from the 
Admiralty, and the White Star Line has been 
given a like sum. Supposing, therefore, the White 
Star Line also build two more fast ships, it is to be 
presumed that, in place of 56,000I., the Govern- 
ment will pay 300,000). a year to the two com- 

nies. Whether the other companies that have 
joined the American combine are to be remuncrated 
in the same proportion remains to be told. 

So far we have dealt chiefly with the naval aspect 
of the new situation that Mr. Morgan’s genius for 
company promotion on a mammoth scale has sprung 
upon us. How the introduction of combine tactics 
will affect the British industry is a matter upon 
which speculation may be hazarded from various 
standpoints. In the United States trusts and 
combines in some branches of manufacture have 
strongly influenced the course of industry, doubtless 
for good as well as evil. But in venturing on the 
ocean the trust organiser embarks on a new 
element. Outside the ring fence of Protection a 
fresh set of conditions have to be faced. On the 
sea the race is for the strong, and if the Inter- 
national Mercantile Marine Company shows more 
enterprise, commands more capital, has better 
organisation, and owns better ships, then it will 
do much to wrest from us any sea supremacy we 
yet hold. Any subventions Parliament is likely 
to award will not stave off the evil day for long ; 
Government cossetting cannot keep alive a dying 
industry. There is no need, however, to take a 
gloomy view. Wehave shipyards, engineering shops, 
and experienced shipowners who are shrewd business 
men. It may be that along period of supremacy 
afloat has made us a trifle careless, and allowed 
German enterprise to lead us in some branches of 
sea trade; but we still have the advantage on our 
side, and ought to win if we play the game. 

There is one other point in Mr. Gerald Balfour's 
speech at Sheffield that invites criticism. He said, 
in referring to the German companies, that it was 
not possible to run high-speed vessels so as to be 
commercially remunerative, except when aided by 
heavy subsidies from the state. Here we think he 
was expressing a popular error. We have it on high 
authority that the North German Lloyd Company, 
who certainly run high-speed vessels to America, 
and in a way that is commercially remunerative, 
receive no subsidy at all for the service, their 
remuneration for carrying mails being no more than 
the Postal Convention rate. This has already been 
stated in these columns. 

The two new ships that are to be built for the 
Cunard Company, and for which the Government 
are to advance the money, will be interesting 
vessels. Their speed, according to Mr. Balfour, 
is to be 24 to 25 knots, or, at a moderate estimate, 
a knot faster than the German flyers, so that we may 
hope once more to regain ‘‘ the blue ribbon of the 
ocean,” which we held so long and have lost awhile. 





It is well known that three of our leading ship. 
building firms have had designs prepared for these 
vessels for some time past, and the competition is 
likely to be keen, as no firm will wish to be left out, 
If Mr. Pierpont Morgan, or whoever is responsible 
for this branch of the International Company’s 
business, will try to go one better the American 
combine will have done much to justify its creation, — 
Possibly our shipbuilders and shipowers, with the 
monopoly they so long held, have been a little 
lacking in enterprise, have been rather prone to 
work on the old safe lines—and the International 
Company, bringing some of the proverbial American 
cuteness into play, may find a good opportunity if 
they will venture beyond saloon decoration and 
sumptuous fittings, upon which shipowners now 
so largely depend to catch the fancy of the ocean 
traveller. 








ELECTRIC TRAIN-LIGHTING IN 
GERMANY. 

In a recent issue of Glaser’s Annalen we find a 
reprint of an interesting paper, read last April 
before the Verein Deutscher Maschinen-Ingenieure, 
by Herr Geheimer Oberbaurath Wichert, giving 
particulars of recent experiments, in the matter 
of train-lighting by electricity, carried out on 
the Prussian State Railways. According to Herr 
Wichert, there are three possible methods of sup- 
plying the current needed for a train. One plan is 
to fit a dynamo on board one of the cars, driving it 
by belting from one of the carriage axles. The 
objection to this system lies in the fact that special 
regulating gear is needed to switch the storage 
batteries in and out of circuit, as the speed of the 
train rises or falls below a certain fixed limit. 
Another plan is to provide a special dynamo car, 
fitted with engine and boiler complete. In this 
case the working of the plant is independent of 
the train speed, but the load behind the tender is 
notably increased, and a special attendant has 
to be provided to look after the machinery. 
A third system is to mount the generating 
plant on the locomotive, supplying it with steam 
from the locomotive boiler, whilst the engine- 
driver attends to the proper working of the plant, 
in addition to his other duties. It is this third 
plan, with the addition of storage cells in the cars, 
which has recently been tried on the Prussian State 
Railways. The two ‘‘D” trains, working traffic to 
and from Stettin to Stralsund-Sassnitz, were selected 
for the initial experiments, mainly because these 
trains are never coupled up with carriages from 
branch lines. These trains are moved without loco- 
motives from Stralsund to Altefahr by ferry, during 
which time the lighting is maintained by the bat- 
teries ; the latter are, moreover, used exclusively 
for the supply of the current needed on the run 
from Stralsund to Sassnitz and back. Cases also 
arise in which these trains have to be hauled by 
engines not fitted with the dynamo plant. The 
results obtained have so far been favourable, and 
there is in contemplation the fitting-up in a similar 
way of four ‘‘D” trains on the Berlin-Altoona 
run, and the corresponding trains running be- 
tween Hagenow‘and Kiel. In the case of the 
first trains fitted, the so-called Swedish expresses, 
old rolling - stock has been used, the existing 
fittings for gas-lighting being adapted to receive 
incandescence electric lamps; but new cars are to 
be used for the Hamburg trains, in which special 
arrangements will be made for the electric fittings. 

The generating plant consists of an enclosed 
dynamo mounted on the one bed-plate, with a Laval 
steam turbine fitted with the necessary speed-re- 
ducing gear. This is bolted to the top of the loco- 
motive boiler, care being taken to arrange matters 
so as not to hamper the driver’s view of the line. 
Two mains run from the dynamo brushes to the 
end of the train. In each cara battery of 32 cells 
is coupled between the dynamo leads. Each glow- 
lamp is coupled up with a suitable resistance, which 
serves to maintain the constancy of the current 
through the lamp. In running, the dynamo sup- 
plies current at 68 volts, which can, however, | 
increased to 90 volts whilst charging. The batterics 
can be discharged from 64 volts down to 58 volts, 
and the lamps used require 48 volts between their 
terminals. The difference between the latter and 
the battery voltage is taken up by the resistances 
already mentioned. The intensity of the lighting 
provided is to be much the same as in the 
old gas -lighted cars, but advantage is being 
taken of the ready divisibility of the electric 
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light to rearrange to some extent its distribution. 
The main lighting in the case of compartment cars 
is provided by two lamps, one on each edge of the 
monitor ; whilst for the first and second-class com- 
partments two reading-lamps are provided on each 
side of the carriage, fixed just over the back 
cushions. These latter lamps have a special switch 
enabling them to be cut out when not wanted, 
independently of the roof-lights. Shades over 
them prevent the light falling direct on the eyes of 
passengers seated immediately opposite, and also 

rotect the lamps against blows in the case of 
 sbears falling from the racks above. The roof- 
lamps in first-class compartments are each of 
20 candle-power, whilst. lamps of 16 candle-power 
are used for the second-class compartments, and of 
12 candle-power for the third-class, when the latter 
have two lamps fitted; a 16 or 20 candle-power 
lamp being otherwise used. In corridors and lava- 
tories 12 candle-power lamps are fitted, whilst the 
reading-lamps above-mentioned are of 6 candle- 
power. The greatest quantity of light is provided 
in first and second-class composite corridor cars. 
These have six roof-lamps of 20 candle-power, 
eight of 16 candle-power, nine of 12 candle-power, 
and twenty-eight reading-lamps of 6 candle- 
power, the whole amounting to a total of 524 
candles. 

The four classes of lamps enumerated ..take 
respectively 1.2, 1, 0.8, and 0.4 amperes each, 
the total for the car being 33.6 amperes. If the 
reading-lamps are not in use, the total candle-power 
will be reduced to 356, and the current needed to 
22.4 amperes. A third-class car takes about 16.8 
amperes. The train is made up generally of four 
composite first and second-class corridor cars, four 
third-class cars, one baggage van, and one mail van, 
and in round numbers 169 amperes are needed for 
lighting such a train, which, if all the reading lamps 
are also in use, may be increased to 205 amperes. 
On the Swedish express a 15 horse-power turbine 
was fitted, but in the new trains one of 20 horse- 
power is to be provided. This turbine runs at 
20,000 revolutions per minute, whilst the dynamo 
runs at 2000. A governor is fitted, which keeps 
the motor pretty constant in speed, in spite of con- 
siderable variations in the load. The turbines are 
stated to wear well, in spite of the high speed. 
One end of the shaft rests in a ball-bearing ; the 
casing of this bearing has a spherical seat, whilst 
at the other end the shaft is carried by a spring- 
mounted bearing, which permits of a certain degree 
of lateral play. At full load the steam consump- 
tion (non-condensing) amounts to between 42 lb. 
and 44 lb. of steam per effective horse-power hour. 
Hence the establishment of this turbine may be 
taken as equivalent to a demand of 35 horse-power 
on the boiler of the locomotive. 

It should be added, however, that when the 
demand for lighting is greatest—viz., during the 
winter months—the trains are at their shortest ; 
and, moreover, the exhaust steam from the turbine 
may then be applied for the heating of the car- 
riages, thus relieving the direct demand on the 
locomotive boiler. As regards comparative cost, 
Herr Wichert remarks that he could quote cases 
in which the electric light was three times as dear 
as gas-lighting, or, on the other hand, cases in 
which it was three times as cheap. The compara- 
tive cost depends mainly on the average number of 
hours per day during which the light is required. 
For a night train the advantage lies with electricity; 
but when the light is needed for a short time only 
per day, gasis very much cheaper. If all ‘‘ D” trains 
were equipped in the manner which has been 
described above, it would be necessary to provide 
a locomotive plant in the ratio of one for each 24 
cars ; and inclusive of this equipment the first cost 
of fitting up a car for electric light would be 
between 6800 and 7000 marks, whilst the cost per 
car of gas-light fittings is but 2200 to 2400 marks. 
Similarly, the annual cost for maintenance and 
depreciation may be taken as 7 per cent. in the 
case of the gas fittings ; but whilst 7 per cent. is 
enough for the lamp fittings; in the case of electric 
light installations ; 12 per cent. must be allowed for 
the generator and 15 per cent. for the batteries ; so 
that the annual charge under this head for an elec- 
trically-lighted car may be taken as 657 marks, as 
against under 200 marks in the case of thegas-lighted 
car. On the other hand, the running charges may 
be reckoned at 98 marks for a use of one hour for 
each day of the year in the case of the electric 
equipment, and at 133 marks in the case of the 


PROPERTY IN A NAME. 


THE selection of a suitable title for a business is 
sometimes a matter of no small difficulty, having 
regard to the number of conflicting interests which 
have to be considered, and to the goodwill which 
attaches to the name of a firm of long standing. 
A frequent cause of trouble between firms carrying 
on the same trade is the adoption of similar trade 
names. No authority need be cited in support 
of the proposition that if one trader adopts the 
name of another without any variation, the 
Court will presume that he has done so for a 
sinister motive, and will grant relief. There are 
other forms of this kind of piracy which demand 
somewhat closer investigation. They include (a) 
cases of a person using his own name, which 
happens to be the same as that of some firm doing 
a similar business ; (b) the case of a firm taking in a 
partner whose name, when added to that of the 
existing firm, gives rise to confusion ; (c) the case 
of a firm adopting a title similar to, but still sub- 
stantially different from, that of a trade rival. 

In the Manchester Brewery Company, Limited, 
v. the North Cheshire and Manchester Brewery 
Company, Limited,* the facts were shortly as 
follows: The Manchester Brewery Company, who 
were incorporated in 1888, did a large business in 
Manchester and neighbourhood. In 1897 the de- 
fendant company was incorporated for the purpose 
of acquiring and developing the business of the 
North Cheshire Brewery Company, Limited. In 
October, 1897, the plaintiffs heard that the de- 
fendants had registered the title ‘‘ North Cheshire 
and Manchester Brewery Company.” They applied 
to the Chancery Division for an injunction to re- 
strain the defendants from using the words ‘‘ and 
Manchester” as part of the title, on the ground 
that it was likely to induce the belief that the 
plaintiffs had been amalgamated with the defen- 
dants, or had ceased to carry on business, The 
learned judge who tried the case accepted 
the plaintiffs’ evidence to the effect that con- 
fusion had arisen by reason of the change in 
name. No allegation of fraud was made. He 
therefore granted an injunction. On the case 
coming before the House of Lords, the Lord Chan- 
cellor said: ‘‘The question we have to decide is 
whether the name of the new company is so nearly 
like that of the old as to be likely to deceive. 
When I see in this name that there was literally 
the name of what I may call the rival company, and 
that the appellants only sought to cover this by 
associating another name with it, the inevitable 
result, to my mind, is that which appears to have 
happened—that anyone who saw the names together, 
both being well-known names, would suppose that 
the two companies had amalgamated, and that the 
old firm had ceased to carry on business under the 
old name.” Lord Watson said ; ‘‘ The action of the 
appellant company was, in my judgment—although 
I entirely free them from any imputation of frau- 
dulent intent—one which was to the possible detri- 
ment of their neighbour, and was unjustifiable in 
law.” 

The principle laid down in the above case was 
adopted, and very well illustrated in the case of 
Aerators, Limited, v. Automatic Aerator Patents, 
Limited, which was heard by Mr. Justice Farwell 
early in June. There the plaintiff company, who 
are the proprietors of the well-known ‘‘ sparklets,” 
sought to restrain the defendants from using the 
name ‘‘Automatic Aerator Patents, Limited,” on the 
ground that it so nearly resembled the name of 
the plaintiff company as to be calculated to deceive. 
Section 20 of the Companies Act provides that no 
company shall be registered under a name identical 
with that by which a subsisting company is already 
registered, or so nearly resembling the same as to 
be calculated to deceive, except in certain cases 
which are not material to the present discussion. 
It follows from this that a company has greater 
rights than an individual in respect of names 
which are identical, for while John Smith cannot 
always prevent another John Smith using his 
own name, John Smith, Limited, could prevent 
the registration of any other company as John 
Smith, Limited. Mr. Justice Farwell, however, 
declined to grant an injunction, for the reason that, 
giving words their ordinary meaning, no one was 
likely to be deceived. Further, it was not 
competent for any company or person to claim the 
sole proprietorship of any word in common use. 





‘For example,” said his lordship, Pe, oe a 
company had registered the name of ‘ Motors, 
Limited,’ and another the name of ‘ Automobiles, 
Limited,’ it appears to me impossible to say that 
they could thereby prevent all other companies 
from using as part of their title these two words, 
which, so far as I know, are the only words which 
represent the fashionable locomotives of the day, 
although their sole trade was the manufacture or 
sale of motors or automobiles. . . In considerin 
whether a name is calculated to deceive, it is, as 
have said, material to see what that name is, and 
if the name is simply a word in ordinary use repre- 
senting a machine or an article of commerce, the 
robability of deception is out of all proportion 
ess than it would be in the case of an invented or 
fancy word, or even of the name of a place.” 

A reference to one or two cases will serve to 
illustrate the fact that if a man makes a question- 
able use of his own name, the Court will not hesi- 
tate to grant an injunction. In Holloway v. 
Holloway* the defendant, Henry Holloway, com- 
menced selling pills as H. Holloway’s pills in boxes 
‘similar to those of the plaintiff, Thomas Holloway, 
with a view to passing off his pills as the plaintiff's. 
He was restrained by injunction. Again, where a 
man named Day, having obtained the authority of 
one Martin to use his name, set up in business as 
Day and Martin, and sold blacking in bottles with, 
labels similar to those of the well-known firm, he 
was restrained by injunction. These two cases 
illustrate the proposition that ‘‘fraud vitiates 
everything.” n the absence of fraud, how- 
ever, & man may use his own name in his 
own business, no matter what may be the con- 
sequences to his neighbours. The case of Turton 
v. Turtont may be regarded as a leading authority in 
support of this proposition. The plaintiff had for 
many years carried on the business of steel manu- 
facturers in Sheffield, under the style of ‘‘ Thomas 
Turton and Sons.” In 1886 they were registered 
as a company, and added the word ‘‘ Limited ” to 
the above title. The defendants were John Turton 
and his two sons. John Turton had commenced a 
business very similar to that of the plaintiffs 
in 1869, in partnership with one Lawton, under 
the style of ‘‘ Turton and Lawton:” In 1875 Lawton 
retired, when John Turton took his sons into 
rtnership under the style of ‘‘ John Turton and 
ons.” Owing to the confusion caused by the 
similarity of name, the plaintiff sought an injunc- 
tion to restrain the defendants from carrying on 
the business of steel merchants and manufacturers 
under this name or any name so closely resembling 
their own as to be calculated to deceive. Much 
evidence was called as to the confusion which had 
arisen in Sheffield, but the defendant deposed that 
the new name of his firm had been adopted for the 
sole purpose of making known the fact that his two 
sons had become partners. When the case reached 
the Court of Appeal, their Lordships refused to 
grant an injunction. The late Lord Esher said ; 
‘*Tt is not alleged, and it certainly is not proved, 
that the defendant did anything in the way of his 
trade which tended to give any other meaning to 
the name in which he carried on his business, or 
which could give any other meaning to it, than the 
mere fact that he did carry on his business, and 
was in partnership with his sons. The plaintiffs 
have no right to say a man may not use his own 
name. Upon principle I should say it is perfectly 
clear that if all a man does is to’ carry on the same 
business, and to state how he is carrying it on, 
that statement being the simple truth, and he does 
nothing more with regard to the respective names, 
he is doing no wrong, and there is no primd facie 
case against him.” 

We next propose to consider whether, if a trader 
describes his goods by a particular title, he acquires 
such a right to the use of that title as will enable 
him to prevent any other person using it. In 
dealing with this question, it is necessary to point 
out the difference between a trade mark and a trade 
name. Atrade mark is assumed and invented (and 
registered) by a man for the of his goods, 
and there is no necessity for anybody else putting 
that mark upon his goods, unless the mark is 
meant to identify them in such a way as to repre- 
sent that they are goods of somebody else whose 
goods are identified in the same way. With regard 
to a trade title, it is a question of degree; that is to 
say, the Court has to decide whether by a particular 
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course of dealing a man has acquired the right to 
monopolise the use of a particular word or phrase. 
Thus in one case it was held that there was no 
monopoly in the use of the word ‘‘ magnolia” as 
applied to metal, as it had become well-known in 
the trade as a substance peculiarly adapted for 
bearings in machinery. Where, however, a brewer 
had manufactured ale at Stone for a number of 
years, so that his ale came to be known as ‘‘ Stone 
ale,” an injunction was granted to restrain the de- 
fendant, who had only recently come to the 
town, from selling ale under the appellation of 
‘Stone ale” or ‘‘ Montgomery Stone ale” (Mont- 
gomery v. Thompson (1891), A. C. 217). 

In the generality of cases between trade rivals 
which come before the Courts, the plaintiff says : 
‘*T complain that you have passed off your goods 
as mine, which they are not.” In some cases, 
however, the plaintiff says: ‘‘ You are passing off 
my goods as yours, which they are not.” It seems 
that the Courts are inclined to prevent the latter 
form of piracy, just as much as they will prevent 
the former. 

The case of Bullivant v. Wright* illustrates 
what kind of passing off will be restrained by the 
Court. The plaintifis were wire-rope manufacturers 
and contractors for aerial tramways and cable- 
ways. The defendants, who were also wire-rope 
manufacturers, published a trade catalogue, which 
contained (inter alia) two diagrams or pictures of 
aerial cable-ways which had been designed and 
erected some years before by the eg prede- 
cessors in title. The plaintiffs alleged that the 
publication of these diagrams by the defendants in 
their catalogue, was a representation that the same 
had been erected by the defendants. They claimed 
an injunction to restrain the further publication of 
the catalogue, and an order for the delivery up of 
all the catalogues in existence. As a matter of 
fact, what the defendants had done was to supply 
new wire cables as they were required during 
several years. Mr. Justice Kekewich in the course 
of his judgment said : ‘‘ No reasonable man, seeing 
these pictures in a book of this kind, would have 
any doubts that the defendants intended it to be 
understood that they had erected the tramway. It 
is as distinct a representation to that effect as if it 
had been expressed in plain language. . . . If it is 
proved to the satisfaction of the Court in a case of 
this kind that the defendants did in truth say that 
the plaintiffs’ goods were theirs, I think that, as 
between rivals in trade, the Court would be justified 
in drawing the inference that the wide circulation 
of such a statement would necessarily damage the 
plaintiffs quite as much as in the ordinary case of 
the passing off of goods.” These observations seem 
to show that if the plaintiffs had been able to show 
that they had themselves erected the cableway 
they would have had judgment, but the case was 
decided against them on another point. We may 
draw the following conclusion: That if Jones sells 
or advertises boots and shoes manufactured by him- 
self in such a way as to make the public believe 
they are Brown’s, and so obtain the benefit of 
Brown’s good name, he may be restrained by 
injunction. 








CORROSION OF BOILERS BY 
MAGNESIUM CHLORIDE. 

A PAPER published by H. Ost in the Chemiker 
Zeitung of September 3 once more emphasises the 
fact that the rapid advance in organic chemistry 
does not appear to leave our chemists the necessary 
time to thoroughly investigate the behaviour of 
inorganic compounds under circumstances of con- 
siderable practical importance. It has been 
assumed that magnesium chloride attacks the iron 
of boilers because it splits off hydrochloric acid. 
Ost contradicts this, and his experiments appear to 
be fairly conclusive. The question is interesting 
to the engineer, because 1agnesium salts find their 
way into many rivers from the refuse of chemical 
works, and are always present in sea water. A. 
Wagner conducted (in 1875) some experiments on 
the action of salts contained in the feed-water for 
boilers. Working at ordinary atmospheric pressure, 
he observed that the iron rusted in the presence of 
the chlorides of the alkalies and alkaline earths when 
the air had access. When air was excluded, only 
magnesium chloride attacked the iron. The corrosion 
was not well understood then, and was conveniently 
ascribed to some catalytic action. The chloride of 
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magnesium, it was afterwards thought, is decom- 
posed in boiling water, but not unless it be present 
as hydrate Mg Cl,, 6 H,O, and the temperature be 
above 106 deg. Cent. 

Ost has only experimented in closed vessels, not 
to be troubled by ordinary oxidation. Water 
in which some magnesium chloride was dissolved, 
distilled from glass vessels, was always found 
to be neutral and free of chlorine. The distillate 
remained neutral when copper or tinned copper 
boilers were used at a pressure of several atmo- 
spheres ; but some decomposition took place, for 
some tin or copper was dissolved by the water. Ost 
then had a small experimental boiler specially con- 
structed in Krupp’s works, at Essen. It is a hori- 
zontal cylinder with hollow bottom, pressed out of 
a block of Siemens-Martin steel, and closed in front 
by a flange and a steel plate, packed with lead. 
The capacity of the boiler is 2.6 litres (0.55 gallon) ; 
it was generally charged with 2 litres of water, and 
the heating by gas burners continued until 1 litre 
of the water had evaporated. The temperature 
was 183 deg. Cent. (361.4 deg. Fahr.), corre- 
sponding to a pressure of 10 atmospheres. After 
each experiment, the inside of the boiler was 
found coated with a black adhesive crust of 
the iron oxide Fe,0,, a mixture of oxide and 
protoxide. This oxidation he ascribes to a decom- 
position of water into hydrogen and oxygen, which 
takes place whenever the hot feed-water comes in 
contact with the bare iron. Ost does not refer to 
electrolysis; some might possibly occur. The 
water was charged with 10 per cent. solutions of 
various salts. The generation of hydrogen was 
most energetic, up to 123 cubic centimetres of 
hydrogen being determined in 144 cubic centi- 
metres of collected, in the presence of Ca Cl,, 
KCl, and kK, SO, But no iron was dissolved in 
these cases, except when Mg Cl, or Mg SO, were 
present ; the chloride of magnesium dissolved up to 
142.5 milligrammes of Fe per litre of the 10 per 
cent. solution. Now, we do not understand how 
Mg SO, could split up acid, and none was observed 
in the case of Mg Cl, either, although the steam 
pressure was high. In Ost’s opinion, the attack of 
the iron is primarily due to the decomposition of 
water ; the oxygen oxidises the iron, and the mag- 
nesium salt reacts with the protoxide of iron, so 
that some iron is dissolved, while magnesium 
hydrate is precipitated. This reaction takes place 
according to the formula: MgCl, + Fe (OH),= 
FeCl, + Mg (OH),. The sulphate MgSO, would 
react similarly. In neither case is the reaction 
complete, however; that is to say, the reaction 
proceeds in either direction, to the left or the 
right, until equilibrium is established. 

In support of this view, Ost treated iron with hot 
solutions of magnesium salts in glass vessels on a 
water bath, where the temperature could not rise 
above the boiling point. Similar experiments were 
conducted with various irons and steels obtained 
from the Krupp works, including nickel steel, and 
also with flower wire and the finely-divided iron 
employed by pharmaceutical chemists. They all 
generated hydrogen, the finely-divided iron most, 
as was to be expected; the nickel steel and weld 
iron least. The more sulphur the iron contains, the 
more easily it will be attacked ; silicon, phosphorus, 
manganese, and also carbon seem to protect the iron; 
but this point appears to require further investiga- 
tion, and the behaviour of the iron changes with the 
steam pressure. Thus magnesium salts, and espe- 
cially magnesium chloride, are injurious to boilers, 
though probably for different reasons than are gene- 
rally assumed. There is a remedy, however. At 
higher pressures magnesium chloride and calcium 
carbonate interact, forming calcium chloride, which 
does not attack the iron, magnesia, which falls out 
as mud, and carbonic acid, which escapes. This 
escape of carbonic acid gas begins at low steam pres- 
sures ; and though the reaction is never complete, 
it would appear from Ost’s experiments in his 
boiler that a little carbonate of lime suffices 
to prevent the corrosion of the iron by the 
magnesium salt ; he estimates that we need only a 

uarter as much carbonate as we have magnesium 
chloride. The precipitated magnesia does not swell 
the bulk of the scale, as an equivalent amount of 
calcium salt is dissolved. Some of the rivers, 
whose contamination with magnesium chloride 
induced Ost to investigate the subject, contain a 
sufficient amount of carbonates and bicarbonates 
to render the water harmless as feed-water from 
this point of view, though we have to fear forma- 
tion of rust owing to the decomposition of water 





by the iron. In sea water we have no natural 
carbonates as a remedy, and the detrimental action 
of the magnesium salts always present is therefore 
unchecked. 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION. 

(Continued from page 401.) 
EXPLOSIVES. 

A Lone list could be made of States which are 
more or less dependent upon Germany for their 
supply of powders, ammunition, and _ blasting 
agents. In that list would figure the Argentine 
Republic, Belgium and the Netherlands, Brazil, 
Bulgaria, Chili, Columbia, Mexico, Portugal, 
Servia, &. To a certain extent even the 
Scandinavian States and the United States order 
their powders in Germany, and the explosives 
industry of the country has naturally deve- 
loped together with the manufacture of guns and 
rifles. Rottweil and Troisdorf are, perhaps, best 
known in other countries as centres of the German 
powder industry. Rottweil itself is situated in the 
Wirttemberg Black Forest. But the powder mills 
there, which go back to the sixteenth century, are 
now united with factories near Cologne ; Troisdorf 
is near Cologne, and the Exhibition district 
represents in chief establishments and branches 
the most important firms of the industry. 

Explosives are displayed in three portions of 
the Exhibition. The Vereinigte Kéln-Rottweil 
Pulverfabriken have erected a pavilion of their own, 
appropriately situated next to the Krupp Pavilion. 
Other firms have their stands, comprising a group 
display in the main building near the Chemistry 
Group ; and there is, further, a group exhibition of 
some of these firms and of others in the collective 
exhibit of the Dortmund mining district, to which 
we have repeatedly referred. This last section is 
devoted to the application of blasting agents in 
mines. 


VEREINIGTE K6iN-RorrwE1L PULVERFABRIKEN. 


This firm supplies all kinds of military and 
sporting powders and blasting agents, detonators, 
fuses, &c. The actual firm has been in 
existence since 1890, when an amalgamation was 
effected between the Vereinigte Rheinisch-West- 
phalische Pulverfabriken, as such established in 
1873, and the Pulverfabrik Rottweil-Hamburg, 
founded in 1872. To both these parent concerns 
belonged works of far greater age, however. The 
powder mills of L. Ritter, of Hamm, date from 
the eighteenth century ; and we have already stated 
that powder mills have existed in Rottweil for 
several centuries. The director-general of the 
Rhenisch Westphalian branch, J. N. Heidemann, 
presided over the amalgamated company till the 
beginning of this century ; since then his place has 
been taken by M. von Duttenhofer, formerly 
director at Hamburg. To these men the success 
of the firm is chiefly ascribed. The thirty-two 
works owned by the company gave in 1900 employ- 
ment to 1429 hands, and the output reached 4857 
tons. The figures for 1901 are lower—1360 em- 

loyés, and a production of 4500 tons of powders. 

e pavilion is all built in stone and iron, very 
instructively arranged, and, like the other exhibits, 
well stocked with imitation powders of all kinds. 
We can trace the development of powders in the 
raw materials, the rhamnus frangula shrub, the 
chief source of the carbon of black powders on 
the one hand, and the gossipium, the cotton 
plant, on the other hand; further, in rifles of 
various periods and descriptions, in cartridges 
and powders, their modes of packing, &. The 
black powders are distinguished by their percent- 
age of nitre ; roughly, that percentage characterises 
their power, which depends largely as well, how- 
ever, upon the disintegration, size of grain, and 
degree of compression. The black powder grains 
of the firm are usually made in sizes from 1 to 10 
millimetres, of various shapes, polished and 
rough ; they are packed in shiny yellow paper. 
The safety powders for collieries are substan- 
tially nitrate of ammonia; this nitrate does not 
detonate by itself, but becomes an explosive when 
mixed with a variety of other ingredients. The 
special safety powder of the firm consists of 
93 per cent. of ammonium nitrate, 0.9 per cent. 
of baryum nitrate, 4.9 per cent. of vegetable oil, 
and 1.2 per cent. of sulphur; the composition 
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of a novel explosive, especially recommended for 
certain gangues, is not disclosed. These explo- 
sives are transported in tinfoil paper parcels, in 
watertight wooden casks, canisters, and double- 
walled tin cases, &c.; the modes of packing can 
be fully examined in the pavilion. Anagon is used 
in quarries where dynamite must not be applied. 

The forty patterns of military powders will exem- 
plify the modifications which this branch has under- 
gone. The first compressed seers powder of 
the firm, dating from 1860, had seven perforations. 
The 10.5-centimetre guns required a charge of 
4 kilogrammes of this powder, consisting of 98 
prisms, packed in a bag of raw silk. The 40-centi- 
metre guns now take charges of 325 kilogrammes, 
consisting of 7337 prisms. Brown powders were 
introduced in the eighties ; then followed smoke- 
less powders, which have passed through many 
metamorphoses to adapt them to special purposes. 
Cubes are, or were, made in sizes from 5 to 70 
millimetres ; scales from 0.5 up to 9 millimetres in 
thickness ; strips up to 5 millimetres in thickness 
and 1200 millimetres in length ; threads (cordites) 
up to 18 millimetres in thickness and 720 millimetres 
in length ; finally, tubular or cylindrical powders, 
33 millimetres in length, 1 millimetre in diameter, 
with a perforation of 0.5 or more in diameter. 
These smokeless gunpowders are prepared particu- 
larly at Diineberg-on-the-Elbe; while Rottweil 
manufactures most of the smokeless sporting 
powders, which are packed in the hermetic boxes 
of Ritter. 

The efficiencies of the military powders and the 
progress achieved can be studied in diagrams dis- 
played on the walls. A charge of 4 kilogrammes 
of black prismatic powder imparted to a projectile 
weighing 18 kilogrammes a muzzle velocity of 461 
metres, the gas pressure rising to 2100 atmospheres ; 
while 1.6 kilogrammes of smokeless powder produce 
in the same gun, with the same projectile, practi- 
cally the same velocity of 463 metres, with a much 
smaller gas pressure of 1340 atmospheres. In the 
21-centimetre naval guns, 56 kilogrammes of pris- 
matic powder develop a pressure of 2330 atmo- 
spheres, propelling a projectile of 140 kilogrammes 
with a muzzle velocity of 577 metres; while 20 
kilogrammes of smokeless powder give a slightly 
higher muzzle velocity of 583 metres, with the 
smaller gas pressure of 1950 atmospheres. 

For tough rock compressed perforated cylinders 
of high nitrate powders are used. The cylin- 
ders are 1 in. or 2 in. in diameter, and weigh 
from 50 to 100 grammes (about 2 oz. to 4 oz.) 
each ; two or more cylinders are rolled together in 
a bag. The cartouches in which military powders 
are introduced into guns are also explained by 
many models. In the petroclastits of the firm 
applied in soft rock like rock-salt, as well as in 
some of their combustion nitres, sodium nitrate 
replaces potassium nitrate, lignite the charcoal, 
and tar, pitch, rosin, &c., are mixed with these 
compounds. 

The Main Hall contains the exhibits of the 
Vereinigte Rheinisch-Westfilische Sprengstoff-und 
Munitionswerke in which the following firms have 
participated: The Actien-Gesellschaft Siegener 
Dynamitfabrik, of Kéln; the Deutsche Spreng- 
stoff, A.-G., of Hamburg (the works are in Wahn 
and Diiren, both in Westphalia, and, therefore, in 
the Exhibition district); the Dynamit A.-G. for- 
merly Alfred Nobel and Co., of Hamburg (works 
at Kriimmel, in Lauenburg, and Schlebusch, in 
Rhenish Prussia); the Fabrik Elektrischer 
Ziinder, of Kéln; the Rheinisch Dynamitfabrik, 
of Kéln ; the Rheinisch-Westfilische Sprengstoff, 
A.-G., of Kéln; the Sprengstoff A.-G. Carbonit, 
of Hamburg (works at Schlebusch). Five other 
firms also display their products in the main 
building—namely, Braun and Bloem, of Diissel- 
dorf (detonators, cartridges, Flobert ammunition) ; 
Roburitfabrik Witten -on-the-Ruhr ; Castroper 
Sicherheits Sprengstoff A.-G., of Dortmund ; Spreng- 
stoffwerke, R. Nahnsen and Co., of Hamburg ; 
and the Bochum -Lindener Ziindwarenfabrik 
C. Koch, of Linden-on-the-Ruhr. This last 
firm has already been mentioned. One of its 
sepa is an ignition fuse for safety lamps. 

he fuse cord is encased in a shell, which is provided 
with teeth at its end, where it fits into the capsule 
containing the detonator ; ignition is produced by 
turning the shell, which for this purpose is fitted 
with a sleeve. 


Sprenestorr A.-G. CaRBoNIt. 
This firm, which has its seat in Hamburg, began 





the manufacture of nitro-glycerine and ammonium 
nitrate explosives at Schlebusch in 1887. Safety 
explosives now form nearly three-quarters of their 
output, which in 1901 is said to have reached 1400 
tons. The chief products are known as kohlen- 
carbonit (the original product of the firm), car- 
bonit I., and carbonit iL. all containing from 25 to 
30 per cent. of nitro-glycerine, 34 per cent. of 
potassium nitrate (the first), or 30 per cent. 
sodium nitrate (the latter two), 1 per cent. of 
baryum nitrate (the first), 40 per cent. of flour 
(the latter two); the two carbonits further con- 
tain each 5 per cent. of potassium bichromate. 
These blasting agents are guaranteed as safety com- 
pounds. Not safe are guhr dynamit (75 parts of 
nitro-glycerine, 25 of kieselguhr) ; gelatine dynamit 
(with ik per cent. of collodion wool, 27 per cent. 
of sodium nitrate, 8 percent. of wood pulp); spreng 
(blasting) gelatine (93 per cent. of nitro-glycerine, 
7 per cent. of collodion wool). Two of the am- 
monium nitrate compounds are also guaranteed— 
namely, ammon-carbonit and ammon-carbonit I. ; 
a third—donarit—is not safe in collieries. We give 
the compositions : 








| 
| Ammon- Ammon- . 
ae | Carbonit. | Carbonit 1, | Donarit. 
percent. | per cent. per cent. 
Nitrate of ammonium 82 80.5 80 
” potassium 10 5 0 
Flour .. ; a 4 4:5 4 
(starch) 
Nitro-glycerine 3.8 3.8 3.8 
Colludion wool | 0.2 0.2 0.2 
Coal-dust. .. aS wf 0 6 0 
Trinitrotoluol we <x 12 








The carbonite and thunderite, made particularly 
for the British market, belong to the specially per- 
mitted explosives of this kingdom. The former is 
a nitro-glycerine compound, like those above-men- 
tioned ; the latter, which used to be styled ‘‘ coal- 
ite,” contains from 91 to 93 per cent. of ammonium 
nitrate, 3 to 5 per cent. of nitro-toluene, 3 to 5 
per cent. of flour. The flour-paste of these com- 
pounds diminishes the hygroscopic character of the 
ammonium nitrate ; the explosive is, moreover, 
supplied in double casings. Donarit is chiefly 
valued in salt mines, where explosions are not 
to be feared ; it does not discolour the salt. The 
gelatine dynamite is not affected by water ; blast- 
ing gelatine is extraordinarily powerful, but expen- 
sive, and used chiefly in South Africa. 

The exhibit of the carbonit firm is especially in- 
teresting for its display of apparatus for testing 
explosives, to which subject Director Bichel and Dr. 
Mettegang have devoted particular attention. 
Tables are on view indicating for all their products, 
the detonation velocity, the pressure produced by 
charges of 100 or 200 grammes, the calories per 
kilogramme of explosive, the degree of security 
in the presence of inflammable gases or of dust, the 
length and duration of the flame, and the result of 
the Trauzl test. In this latter test, which is uni- 
versally applied by the German manufacturers of 
explosives mentioned, the charge is exploded in a 
cylindrical lead block, 20 centimetres (8 in.) in 
diameter and height, provided with a central bore, 
0.8 in. in diameter, sunk to a little more than half 
the height of the block. 

The gas pressure and other characteristics are 
determined in a novel apparatus, consisting of a 
chamber, 15 litres in capacity, in a block of cast 
steel, with a wall thickness of about 6 in.; about 
4 lb. of the charge is introduced into the chamber, 
which is first exhausted down to about 20 millimetres 
of mercury. The firing key releases a clockwork 
which drives a revolving drum on which the style 
of the indicator spring draws a curve. The ampli- 
tude of the curve gives the maximum pressure ; 
its slope, the bursting effort. The interpretation of 
the curves thus obtained is not easy. The velocity 
of the explosive wave depends upon many factors, 
and it would be rash to draw direct conclusions 
from the velocity observed in the chamber as to 
the velocity of the detonation in the bore-hole. 
But the experiments certainly have a high value, 
and the promised publication of the results will be 
watched for with interest. Provision is made for 
withdrawing gases for analysis. The experiments 
are conducted at Schlebusch and Wahn. The 
detonation calorimeter is also shown in the Exhibi- 
tion. It is a strong cylindrical vessel fitting into 
a receiver, and can take charges of 100 kilogrammes. 
These experiments are likewise made in vacuo. The 
apparatus which determine the length and duration 





of the flame are not shown; they are photographic 
instruments with revolving drums which have been 
in use for eight years - Models of the two 
experimental blasting galleries at Schlebusch are 
on view. The new gallery is a steel tube, built up 
of rings, 25 metres (82 ft.) in length, 1.7 metre 
(5$ ft.) in diameter, resting on chairs and lying 
freely accessible on all sides. The central portion 
is fitted with paper partitions; dust, benzine 
vapours, and gases can be introduced. The shot 
is discharged from a mortar, no tamping being 
applied. 


CASTROPER SICHERHEITS SPRENGSTOFF ACTIEN- 
GESELLSCHAFT. 


This firm also displays a model of its experi- 
mental blasting gallery, which consists of nineteen 
rings of 10 millimetres wallthickness. The mortar 
is bricked in directly above the sole, aiid its axis 
meets the apex line of the tunnel at a distance of 10 
metres fromthe end, whichis closed by streng plates of 
iron. The mouth is usually open, but can be closed 
immediately after a shot. A mixing apparatus and a 
ventilating pipe are placed above, and the respective 
machinery is erected in an adjoining building. The 
ventilating pipe is generally closed by a heavy iron 
lid ; gas samples can be taken. There are no heat- 
ing or cooling pipes in the gallery itself. The air 
and gases to be introduced are sucked through a pipe 
which is jacketed with steam or cold water. is 
exhaustor is driven by an electric motor with which 
it is directly coupled. The dust falling in through 
the stationary mixing apparatus above is stirred up 
by another fan which is coupled with its electric 
motor by a cord. The gas chamber proper has a 
length of about 16 ft. The whole gallery is lagged 
outside with 1} in. of felt and asbestos, and further 
encased in painted sheet zinc in order to shut out 
the moisture. 

The dahmenite of this company is a nitrate of 
ammonium powder, containing up to 6 per cent. of 
naphthalene and 2.5 of bichromate of potassium ; 
phenantrene, dinitro naphthalene, and_nitro- 
glycerine enter into some of their other pro- 
ducts. The dahmenite may legally be used in 
British fire-damp mines. It is claimed that 
hundredweights may burn off quietly without ex- 
ploding, and the fire which destroyed the Castrop 
factory in 1896 goes far to substantiate this claim ; 
more than 2 tons of this explosive, were consumed 
on this occasion without causing any detonation. 
In the Exhibition the Castrop firm appears joined 
with the 


. 


RoOBURITFABRIK WITTEN. 


This firm has introduced a minor, but not un- 
important, novelty. Detonators fail frequently, 
causing a great deal of trouble and anxiety ; the 
reason of the failure is rarely to be ascertained 
afterwards, but it is pretty certain that in many 
cases moisture is chiefly responsible. The German 
detonators are made of mercury fulminate and 
chlorate of potash, and may contain from 5 to 
40 per cent.—-generally 15 per cent.—of the latter. 
The weight of the charge varies between 0.3 and 
2.5 grammes. Ammonium nitrate safety explosives 
require the largest size detonators, numbers 8 and 9. 
Standard charges for detonators were in England 
proposed by Her Majesty’s Inspector of Mines in 
1897. Since then 80 per cent. of fulminate has 
come to be regarded as an admissible minimum, and 
we find mixtures containing only 5 per cent. of 
chlorate. The Roburitfabrik devised a very simple 
means of testing such detonators. A piece of gas 
piping is placed in an iron frame, a lead plate, 
about } in. thick, is put on the top, and the deto- 
nator placed on the lead. The fuse or electric wire 
passes through the curved top bar of the frame and 
helps to balance the cap. is apparatus is now 
largely used in German collieries, but is hardly known 
in England, as Mr. Bigg-Wither pointed out in a 

per which he brought before the Institution of 

ining Engineers last winter. Mr. Bigg-Wither 
found that a good detonator leaves fine radial marks 
on the lead plate. Coarse, irregular indentations 
and holes indicate that the explosion was not ‘in- 
stantaneous nor uniform. Detonators packed with 
sawdust had not absorbed more than 4 per cent. of 
moisture ; but far less than that amount of humidity 
sufficed to prevent proper detonation. Colliers 
should, therefore, submit boxes of caps to this easy 
test to avoid failures. 

Another speciality of the Roburitfabrik are their 
metallic cartridges for blasting under water and in 
bore-holes. The cartridge is fitted with one or, for 
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the sake of greater reliability of operation, two 
caps which are let into the explosive. The space 
above these caps is filled with plaster or pitch, 
through which the electric conductors are passed. 
In order to facilitate use in bore-holes, the cartridges 
are provided with a longitudinal groove, and 
when to be used under water, with a cone of lead at- 
tached to the lower end. The ordinary sheet-metal 
capsules cannot, however, withstand any great water 
pressure ; in such cases stronger boxes are em- 
ployed, and the wires are taken to proper bind- 
ing screws which are fixed in insulators, this 
central portion of the cartridge being made particu- 
larly strong. In wet bore-holes nitrate cartridges 
of waxed paper may be applied ; if the detonator 
and connection requires further protection, a greased 
bag is wrapped round the whole cartridge. Test- 
ing apparatus are exhibited besides these cartridges 
and other products. The first roburite of Dr. 
Roth, invented in 1886, consisted of ammonium 
nitrate, with 10 per cent. of dinitrochloro-benzine ; 
besides these substances, up to 5 per cent. of 
ammonium sulphate and 0.5 of potassium per- 
manganate are applied. In other roburites we find 
ammonium chloride and sulphate of magnesia ; in 
the blasting agent of the Roburite Explosive Com- 
pany, of Gathurst, there is up to 2 per cent. of 
chloronaphthalene, besides dinitrobenzine and 
ammonium nitrate. The amvis of the latter com- 
pany is a similar product. 


SPRENGSTOFFWERKE Dr. R. NAHNSEN AND Co. 


This company, which has its seat in Hamburg, 
manufactures nitroglycerine compounds and safety 
explosives, especially phoenix, and exemplifies 
its processes by photographs of the three works, 
and by a block of dynamite, representing the daily 
output, and by blocks and bottles containing the raw 
materials and products. The works employ 450 men, 
and produced in 1901 more than 2000 tons of nitro- 
glycerine products, Their phoenix I. contains 25 
per cent. of nitroglycerine, 34 per cent. of potas- 
sium, and 1 per cent. of sodium nitrate, 40 per 
cent. of sawdust, and some flour; the sodium 
nitrate proportion may rise to 35 per cent., and 
that of the rye flour to 40 per cent.; potassium 
bichromate may also be added. In other products 
we find 42 per cent. of creosote. The gelignite, 
whose use is specially permitted in British col- 
lieries, contains about 5 per cent. of nitrocellulose, 
in addition to 60 per cent. of nitroglycerine, 30 
per cent. of saltpetre, and 9 per cent. of woo 
pulp. The gum dynamite is especially manufactured 
for Norway. 

Similar products are in the exhibits of the 
A.-G. Siegener Dynamitfabrik, of Cologne, which 
was established in 1884, and has its works at 
Foerde ; of the Dynamit A.-G. Alfred Nobel and 
Co., of Hamburg, which great company dates from 
1865, and has works at Erte (near Hamburg) 
and at Schlebusch, manufacturing nitro-glycerine 
explosives, safety explosives, smokeless powders, 
gun-cotton, collodion, glycerine, sulphuric acid, 
and nitric acid; and of the Rheinische Dynamit- 
fabrik, of Cologne, which dates from 1873 ; their 
works are at Opladen. The Trauzl lead block has 
already been mentioned. Mortar trial-shots are 
usually made with:10 grammes of explosive 
and balls weighing 15 kilogrammes, the mortar 
being inclined under an angle of 45 deg. ; the ball 
should be thrown about 250 yards. 


Devutscue Sprenestorr A.-G. 


This company, which is also domiciled at Ham- 
burg, but which manufactures nitro-glycerine at 
Wahn and gun-cotton at Diiren, both in Rhenish 
Prussia, dates from 1882. On their stands we find 
torpedo-heads and bombshells, picric acid in the 
fused and compressed state, and flaky gun-cotton 
wanted for the preparation of smokeless powders. 
The Diiren factory also makes artificial silk by 
squirting nitro-cellulose, dissolved in alcohol and 
ether, into water. On the stand, silk gowns, 
shawls, &c., can be seen in various colours; the 
colours are not of brilliant hues, however, and we 
understand that the Astraline Kunstfaden-Gesell- 
schaft, of Jiilich, which is taking up the manufac- 
ture of artificial silk in conjunction with the 
Diiren Works, will supply a colourless artificial 
silk texture only, leaving the dyeing to textile 
firms. Astraline is the term adopted for the arti- 


ficial silk manufactured on this method, which is 
said to be as good as any real silk ; the name of the 
firm signifies the Artificial Fibre Company. 

heinisch-Westfilische Sprengstoff A.-G., of 


The 


Cologne, established in 1886, makes blasting agents, 
un-cotton, smokeless powders, and ammunition, 
ides stamped parts of cycles, also primers 
and fuses, to which we now pass; their works are 
at Troisdorf and Rénsal. 


Fasrik ELectriscHeER ZUNDER, KOin, LimitTep. 


This is the most notable firm in ignition devices, 
fuses, and primers, which have been worked out in 
their Troisdorf, and particularly their Kiippersteg, 
factories. Cartridges can be electrically exploded 
with the aid of incandescent wire igniters, or what 
is termed ‘‘ gap” igniters in Germany. The wire 
ignition is well known; a short piece of fine platinum 
wire forms a bridge between the terminals. The 
resistance of this wire is easily determined and is 
low, from 0.3 to 1.5 ohm in practice. On account 
of this low resistance, the wire leads must be good 
conductors of electricity, and should be made of 
copper. The current consumption is rather high, 
0.5 ampere ; but the constancy of the resistance, and 
the fact that the arrangement can always be tested 
before use, renders this method of ignition espe- 
cially suitable for multiple blasting, when several 
shots are to be fired simultaneously. In the gap 
igniters the bridge between the terminals is filled 
with carbon, graphite, or metallic powders, which 
are imbedded in the primer. No tests can be 
applied, but weak currents suffice ; the leads may be 
of iron instead of copper, and these gap igniters are 
hence gaining favour for single blasting. They 
are made in two types, distinguished as gap incan- 
descence igniters and gap spark igniters ; the dif- 
ference concerns the conductivity of the medium, 
and hence the tension of the currents to be 
applied. The spark gap has a resistance ranging 
between 3000 and 20,000 ohms, and requires cur- 
rents of from 40 to 90 volts; conductors of iron 
wires can be employed, but if the place is very 
wet, one at least of the conductors should be 
insulated. The firing will be effected with 
the aid of a magneto-induction or a frictional 
machine. The resistance of the incandescence 
gap igniter does not exceed 500 ohms, and 
currents of from 8 to 15 volts will suffice. These 
currents can be generated by batteries of six dry 
cells, the Hellessen battery being much in use. 
The zincked iron wire generally has a diameter of 
1.2 millimetre ; neither conductor need be insulated, 
even in wet galleries. Iron conductors will also do 
in short lengths, not exceeding 50 yards, with bridge 


dj|wire ignition; all joints must be very carefully 


twisted together, of course. When frictional ma- 
chines are employed, care should further be taken 
that accidental contact of the insulated wires will 
not prematurely close the circuit ; the terminals are 
specially shaped for this purpose. The Kiippersteg 

orks recommend frictional machines with three 
ebonite discs, contained in an ebonite box with 
iron case, about 240 by 220 by 120 millimetres 
(9.5 in. by 8.7 in. by 4.7 in.), weighing 9 Ib. 

A very simple igniter has been designed by N. 
Schmitt and Co., of Kiippersteg. It resembles a 
match provided with electric leads. A strip of 
cardboard is faced with tinfoil on both sides, and 
the whole dipped into the primer mass ; the head 
is varnished over to keep off the moisture, the wire 
terminals are soldered on, and the whole is now 
dipped into molten sulphur. The match with its 
wires is then introduced into paraffined paper, or a 
brass tube, from which the head of the match pro- 
jects, resting against the detonator. The wire ter- 
minals may be iron or copper, about 0.7 millimetre 
in diameter. When bridge firing is to be applied, 
the two strips of tinfoil are connected by a thin 
platinum wire which is wedged into the head of the 
match. These igniters are recommended both for 
single and for multiple blasting. When the shots 
are to succeed one another at definite intervals, 
certain lengths of time-fuses are interposed in the 
apparatus. The firm exhibit all these devices and 
machines, and, further, batteries and electric appa- 
ratus for testing them. 

More of these devices we find in the collective 
exhibit of the Dortmund Miners, in which, as we 
have already remarked, the chief firms so far men- 
tioned display their goods with special regard to 
the wants of the colliers and miners. A few firms 
remain to be noticed, namely, W. Norres, of | 
Schalke, in Westphalia ; A. Bornhardt, of Bruns- | 
wick ; the Ziindhiitchen und Patronen Fabrik, 
formerly A. Sellier and Bellot, of Schoenebeck ; and 
the Steinkohlenbergwerk K6nigin Elisabeth, of 








induction machines, fuses and friction igniters for 
internal ignition within the bore - hole ; ignition 
ensues when the wires are suddenly given a sharp 
ms Another not very promising device of 

is is to do without great lengths of fuses. It con- 
sists of a clockwork protected by a kind of armour. 
The box is placed by the miner near the bore-hole, 
and the clock iswoundup. The induction machine 
starts generating current, but the external circuit 
is not closed until after the man has had time to 
withdraw to a safe distance. 

The influence or induction frictional machines of 
Bornhardt have long been well known. A machine 
for twenty simultaneous shots at the maximum dis- 
tance of about 400 yards would require twenty-five 
turns of the crank, and such a machine weighs 
30 lb. ; a machine of double that capacity weighs 
45 lb. The electric leads are copper wires twisted 
together and cut off sharp at the inner end ; these 
wires are insulated with gutta-percha, only the ex- 
treme outer ends being left bare. The inner ter- 
minals enter into the detonator capsules. 

The Elizabeth colliery exhibit comprises mag- 
neto-induction machines with I-armatures of Sie- 
mens and Halske, which need no description, for the 
simultaneous firing of 80 cartridges, and hand-crank 
magneto machines of the same firm ; a safety device 
prevents premature ignition before the spiral spring 
is fully wound up. ere are also battery igniters 
of the Meyer type, in use at the Shamrock Col- 
lieries, and primers and detonators supplied by R. 
Linke, of Spandau. 

The detonator and cartridge works, late Sellier 
and Bellot, of Schoenebeck, near Magdeburg, insu- 
late their electric wires with asphalted cotton and 
gutta-percha. The ignition device reminds one of 
those previously alluded to. The primer is contained 
in a paper cartridge, into which the wires enter. The 
detonator cap is pushed over the capsule above, and 
the space below is filled with lead, which keeps the 
wires in position and prevents access of moisture ; 
this is for spark ignition. When ignition is to be 
effected with the aid of an incandescent wire, the 
thin platinum wire is twisted round a little lump of 
gun-cotton. This latter style has a resistance of 
from 0.3 to 0.7 ohm. 


(To be continued.) 








NOTES. 
THE ExLEectRic CoNCENTRATION OF TRON ORES. 

Aw interesting method of concentrating” mag- 
netic iron ores electrically is described in a paper 
read recently before the American Electro-Chemical 
Society by Mr. Marcus Ruthenberg, of Philadel- 
phia. Mr. Ruthenberg uses as his raw material 
the concentrates from low-grade magnetic ores. 
These are concentrated magnetically as highly 
as possible before being passed through an 
electric furnace, the melting zone of which is 
a strong magnetic field. The ore being magnetic, 
the grains of magnetite are caught and detained 
between the electrodes, making a high-resistance 
bridge, through which the current flows, the 
heat of the circuit being thus actually engen- 
dered within the substance of the ore itself. 
The moment the ore melts it loses its magnetism, 
and, gathering weight, falls out of the magnetic 
field, being replaced by fresh ore from above. The 
resultant product consists of masses of very pure 
magnetite, varying in size from a bean to a walnut, 
which form an ideal charge for an ordinary blast- 
furnace. If, however, a reducing material, such 
as powdered charcoal, is added to the charge before 
passing it through the furnace, a partial reduction of 
theore takes place, and a fritted mass of carbonaceous 
dust and iron ore partly reduced, is formed, which 
may be dropped into a soaking pit, where, under the 
influence of the heat still retained in the mass, 4 
further reduction takes place, producing steel. 
Any slag formed owing to imperfect concentration 
of the ore remains with the metal ; but this slag is 
always small in quantity. The steel thus formed is 
claimed to be specially suited for charging open- 
hearth furnaces, since it is free from sulphur and 
phosphorus. The amount of carbon needed, being 
expended solely in reducing the metal, and not in 
roducing heat, is small, and it can therefore well 
Be a selected material. Mr. Ruthenberg further 
claims that the method is specially applicable to the 
treatment of ferruginous sands, of which enormous 
masses are found in different localities. These 
almost always contain titanium, in the form of 


Frillendorf. Their exhibits concern the objects| grains of ilmenite mixed up with the magnetite 





just referred to. W. Norres shows magneto-| which constitutes the bulk of thesand. By properly 
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adjusting the strength of the magnetic field, it is 
claimed that the two minerals can be separated, 
71 per cent. of magnetite being thus obtained 
from a sand which analysis showed to consist of 
72.40 per cent. of this mineral. The operation 
requires, it was stated, under 500 kilowatt-hours 
per ton of metal treated. In the discussion 
following the reading of the paper, it was held 
that the method described is not at present 
commercially feasible. 


Nernst Lamps In Vacuvo. 

The following very interesting observation is 
recorded by Emil Bose in the Géttinger Nachrichten 
of 1902, No. 1 of the mathematical and physical 
class of that periodical. If a Nernst lamp, fed by 
a continuous-current circuit, is placed in a vessel 
connected with an air-pump, the electric resistance 
decreases with decreasing air pressure. When 
resistance is added so that the current strength is 
maintained constant, the light intensity diminishes 
noticeably. After a while the incandescence cannot 
be pushed beyond a dull red. As soon as the air 
is re-admitted, the pencil brightens up again with 
its old intensity. When the pencil is kept in a 
vacuum for some time, its white colour changes 
into grey, and finally into black. When the air is 
re-admitted while the current is still flowing, the 
pure white colour is restored. When the current 
is cut off, however, before the lamp is taken from 
the vacuum vessel, the pencil remains black ; but 
the white can be reproduced by heating the pencil 
in the air. These experiments prove fairly con- 
clusively that the pencil of oxides of the Nernst 
lamp conducts electrolytically, and that a reduction 
to black metal takes place in the vacuum, the metal 
being reoxidised when the pencil is heated in 
the presence of air. This assumption of an elec- 
trolysis is supported by the observation that, in 
this experiment, no high vacuum can be obtained 
when the current is switched on; some oxygen is 
liberated, part of which appears to escape into the 
vessel. None of these phenomena are observed 
when alternating currents are applied. The elec- 
tric resistance and the light intensity remain un- 
changed, and a high vacuum can be produced. This 
again is a confirmation of the electrolytic action of 
continuous currents. Another feature deserves 
mention. When the pencil is glowing in the 
vacuum a blue light is seen to surround the pencil. 
The higher the current strength is raised the more 
beautiful becomes this blue light, which is said 
to strongly resemble the blue light of the sky. 
It can only be produced by continuous cur- 
rents. If alternating currents are switched in, the 
blue light becomes more brilliant for a few 
moments, and then disappears. The heightened 
brilliancy is probably due to the improvement of 
the vacuum by the alternating current. The blue 
light may be explained on Lord Rayleigh’s theory 
of the blue of the sky. The pencil is surrounded 
by an atmosphere of metallic vapour: this vapour 
is slowly burned, owing to the presence of some 
electrolytic oxygen. The metallic particles are 
very small, probably of the dimensions of wave- 
length like the dust particles of the higher atmo- 
sphere, which favour in their reflection light of 
short wave-length. Since electrolysis is possible 
with alternating currents, as Malagoli, Oliveri, and 
others have proved, provided the necessary rela- 
tions prevail between frequency, electrode distance, 
and polarisation, it might be of interest to deter- 
mine whether electrolysis can also take place in the 
pencil of Nernst lamps under the conditions men- 
tioned in alternating-current circuits. 


Winns anp Leven Fivcruations on Lake Erte. 


Lake Erie, in the United States, shows the 
anerpen which were first studied by Saussure, 

orel, and others, onthe Lake of Geneva, and have 
since become known under the name of ‘‘ seiches,” 
to a marked degree. Large water surfaces are 
hardly ever at rest. When the barometer presses 
more upon one extremity of the lake than upon 
the other, level differences will be created which 
give rise to regular oscillations. Steadily-blowing 
winds have a similar effect, lowering the water 
level at the one end of the basin arid raising 
it at the other. The surface waters are pushed 
along in the direction of a persistent wind, but it is 
more than doubtful whether water is actually trans- 
ferred from one end of Lake Erie to the other, from 
Amherstburg, in Ontario, in the west, to Buffalo in 
the east. For that lake has a length of about 250 
miles, and covers an area of 10,000 square miles, If 





it were a little wider, the whole of Wales might be 
sunk into Lake Erie. But the mountains would 
stick out everywhere; for the depth does not ex- 
ceed 50 fathoms. The longitudinal axis of the lake 
lies about south-west to north-east, and coincides 
approximately with the direction of the predominant 
westerly winds. The level fluctuations at the 
lake extremities have been systematically studied 
for some years, and have formed the substance of 
several reports by Professor Alfred J. Henry to the 
United States Weather Bureau. Bulletin 262 of this 
Bureau again brings the question up, and reproduces 
the hourly records from Amherstburg and Buffalo 
for the year, December, 1899, to November, 1900. 
The wind direction and velocity are registered only 
at Buffalo. Three great storms are particularly 
referred to in the recent Bulletin. During 
the storm from the south-west, of Dec. 12, 1899, 
the wind velocity rose at Buffalo, about noon, 
suddenly from 35 to 53, and even to 64 miles per 
hour; the waves rolling over the breakwater 
reached an elevation of 100 ft., and remained in 
the air for 14 seconds. The water level rose 
5 ft. in nine hours, and extreme low water at 
Amherstburg was an hour later—not sooner—than 
highest water at Buffalo; frequently the two phe- 
nomena are in almost perfect synchronism. The 
storm of Sept. 12, 1900, will be remembered as the 
Galveston hurricane. The wind blew at 65 miles 
an hour for two hours; the water rose 7 ft., and 
began to fall, as usual, immediately the maximum 
wind velocity had been passed, although the storm 
continued ; the complete oscillation of the water 
occupied 16 hours. The storm of Nov. 21, 1900, 
was the worst of the three. The wind velocity 
reached 80 miles, and between 6 a.m. and 4 p.m. 
the water rose at Buffalo 8 ft. 4 in., while the fall 
at Amherstburg amounted to 4ft.7in. Quite as 
interesting as these abnormal gales are the regular 
workings of the lake level, of which we have a 
striking example on the days September 12 to 15. 
Moderate rythmic wind gusts are favourable to these 
oscillations. Thus on August 21, 1900, the wind 
blew at 10 miles for two hours, dropped to 7 miles 
for three hours, rose to 11 miles again, and soon 
producing’ fine regular records of level fluctuations. 
Winds from the east are not frequent on Lake Erie, 
but their effect upon the water level is compara- 
tively strong. The Bulletin does not discuss the 
reasons. We should think, however, that the 
natural flow of the water, from west to east, and 
the configuration of the lake bottom, are important 
factors. Lake Erie may be divided into three 
basins. The westerly basin, on which Ambherst- 
berg and Toledo are situated, is cut off by several 
islands, and is shallow throughout, the depths hardly 
exceeding 7 fathoms. The central main basin ex- 
tends as far as the peninsula of Long Point and 
Erie City ; depths are marked up to 14 fathoms. 
The small easterly basin is the deepest ; the 30- 
fathom line is traced on the map. The period of the 
natural oscillations depends upon the dimensions of 
the basin. On the Lake of Geneva the period is 
73 minutes for longitudinal oscillations ; on Lake 
Erie it was computed at 17 hours, assuming a 
depth of 50 fathoms. The Lake of Geneva has a 
length of 45 miles only, but its ‘depth reaches 
1100 ft. Though the level fluctuations are much 
greater at Buffalo than at Amherstberg, they are 
much more serious at the latter place, because 
inches count in the navigable aed the Detroit 
River which establishes the connection over to Lake 
Huron. Forecasts are hence very desirable, and a 
few hours’ notice can generally be given of severe 
‘* seiches.” 








RAILWAY ACCIDENTS. 
ACCIDENT AT CREWE. 


In-a report just issued by the Board of Trade, Colonel 
von Donop deals with the remarkable accident which, on 
August 16 last, wrecked a portion of the London and 
North-Western Railway station at Crewe. Most fortu- 
nately, the accident was unaccompanied by loss of life or 
personal injury, the damage being purely material. From 
the evidence given at the inquiry, it i age that the 
down main line at Crewe is used mainly as a siding, 
the trains generally passing through Crewe along the 
platform line. The accident arose through shunting 
operations being carried out on the down main line at the 
time that the 9.50 a.m. passenger train was leaving the 
platform line. In the course of these shunting operations, 
two carriages were propelled forward along the crossing 
between the platform and main lines, and charged into 
the side of the tail carriages of the passenger train, de- 
railing them. These collided with the cast-iron columns be- 
tween the tracks which support the roof girders, and break- 
ing them, brought down 75 ft. of roof. Fortunately the 





roof does not extend over all the tracks at Crewe, but merely 
covers the platform and the platform track. The 
done and the interruption to traffic was therefore mini- 
mised. The carriages which brought down the roof were 
fortunately unoccupied. The evidence given shows that 
the shunting engine which was the origin of the accident 
passed the signals admitting to the down main line whilst 
at ‘Danger ;” but it was stated that this is the usual 
—— in conducting shunting operations here, the 
river being in such cases sent forward by hand sign after 
the signalman has been consulted. Both driver and the 
stoker assert that a hand signal of this kind was given 
by an inspector, but the latter denies this, and 
other evidence renders the story improbable. Colonel 
von Donop points out that the elaborate system of 
interlocking adopted at Crewe is much diminished in 
value by the practice of agpogic: Rechibyy under certain 
conditions, to pass signals at ‘‘ Danger ;” and also calls 
attention to the danger of having cast-iron roof columns 
between the tracks, since this material is not safe against 
the shocks of a derailed car. 


DERAILMENT AT THE ELEPHANT AND CASTLE. 


The accident which led to a derailment at the Elephant 
and Castle of some of the rear coaches of the 9.25 a.m. 
train from Holborn to Queensborough Pier, on August 21, 
last, has now been made the subject of a report to the 
Board of Trade - Major Pringle. Fortunately, no one 
was injured, and the damage to material was slight, facts 
which are probably to be attributed to the slow speed of 
the train, which was not running at more than 25 miles an 
hour. The occurrence arose from the neglect of a ganger to 
block the line whilst renewing some crossing chairs. Ordi- 
nary chairs can sometimes be renewed without blocking 
the line, but not crossing chairs. The ganger’s own state- 
ment is that he was short-handed, and had not a man to 
Poa as flag-man, but thought he would have time to get 
the work done before the train was due, though his in- 
structions were to wait till the line was blocked before 
commencing his work. In the midst of it, however, the 
train was observed to be approaching, and it ran over 
the crossing while the chairs were still insecure. The 
rail-joint ahead of the crossing broke, and the keys shook 
out of their places. One or two coaches get off the rails 
near the middle of the train, and one at the rear, but the 
former regained the metals before the driver brought 
the train to a standstill by means of the vacuum brake. 


COLLISION ON THE SouTH WALES MINERAL RAILWAY. 


The collision which occurred ‘on the South Wales 
Mineral Railway on August 22 last was of a very serious 
character, two men being killed and others injured. 
From the report of Major Druitt to the Board of ‘Trade, 
it appears that the railway in question is a single-track 
line, 11 miles long, used for mineral traffic only. As a 
convenience, certain residents in the neighbourhood are 
allowed to ride on the trains, but they paid no fares for 
this privilege, and the line has not been passed for pas- 
senger traffic by the Board of Trade. Down trains 
and up trains can each other at either Ton 
Mawr or at Cymmer, the latter being the general 
passing place, ‘Ton Mawr being used only when special 
Instructions to that effect have been given. On the day 
of the accident, the cashier to the Glyncorrwg Colliery 
Company, who was travelling on the train, asked the 
traffic clerk if, on this occasion, the trains might pass at 
Ton Mawr, and received an affirmative answer. Each, 
apparently, thought the other was making the necessary 
arrangement for this with the other train; and, as a 
consequence, neither did so, though, when too late, the 
traffic clerk did try to stop the up train; but, owing to 
certain signalmen having left work, was unable to do so. 
The end was that the two trains collided inside a tunnel: 
the —— being much damaged, one wagon overturned, 
and a brake-van, on which seven passengers were riding, 
smashed to atoms. The responsibility for the accident 
undoubtedly rested with the traffic clerk. 


COLLISION ON THE GLASGOW AND SouTH- WESTERN 
ATILWAY. 


The collision between a mger and a P sass train. 
which occurred at Gorbals Junction, on the Glasgow and 
South-Western Railway, on August 7, appears to be of a 
type which will never be wholly eliminated till the 
fallible human agent is replaced by that mechanism 
which, to quote endell Holmes, is ** too stupid to make 
a mistake.” From the ot on the accident prepared by 
Colonel, Yorke for the rd of Trade, it appears that 
the occurrence arose solely through the driver of the pas- 
senger train mistaking a signal. At the site of the accident, 
there are four tracks of railway in addition toa relief sid- 
ing. The driver of the ppenee train on apreoonhing this 
section of the line found all the signals at ‘‘ Danger ;” but 
on whistling one of these was lowered, as he thought, in 
response to his whistle, and he took it to be thesignal per- 
mitting him to cross over from the track he was on at the 
moment, to the down main line. In reality, the signal 
had been lowered for the passage of a goods train ong 
the down main line, and as a consequence a collision too 
place at the fouling point, causing ten wagons of the goods 
train to leave the track, and slight injuries to the engine. 
Fortunately, none of the pa: rs on the colliding train 
were materially hurt. Whilst the driver was responsible 
for the collision, he discovered his error in time to 
reduce the speed of his train before the actual shock ; in 
excuse it is stated that the signals at this point are badl, 
arranged, and secondly, that it is unusual to pass g 
trains in front of passenger trains, which have generally 
the right of way. Colonel Yorke finds fault with the 
fireman of the nger train, who it appears was attend- 
ing to his injector in place of looking out for signals ; 
but the criticism does not seem wholly deserved, as a 
fireman’s primary business is to attend to his special 
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duties, and only secondarily to assist the driver to look 
out for signals. Indeed, on some of the or large engines 
now coming into vogue, the fireman has but little time 
to spare from his fires, and the logical outcome of Colonel 
Yorke’s censure would in such cases appear to be the 
addition of a third man to the foot-plate. 








THE WHITWORTH SCHOLARSHIPS. 
To tHe Epiror or ENGINEERING. 

Sir,—In your leader on ‘‘The Whitworth Scholar- 
ships ” this week you remark, when commenting on the 
success of Royal College of Science students in that com- 
petition: ‘‘ At first sight this would seem to be wholly 
due to the fact that the staff of the Royal College are, to 
a considerable extent, the examiners for the rd of 
Education examinations, on the results of which the 
scholarships are awarded ;” and nothing that follows 
tends in any way to qualify that fairly sweeping state- 
ment. 

Now, Sir, as a matter of fact, that can only be a very 

small item in the reasons that make 50 per cent. of the 
Whitworth Scholarships fall to Royal College of Science 
men. 
The main reason is undoubtedly that the same exami- 
nations do duty for both the scholarships in question, and 
the Royal Exhibitions and National Scholarships, which 
are both tenable at the Royal Colleges of Science. It is 
possible, therefore, to enter for all these at once, and a 
man who just fails to obtain the higher award can fall 
back on one of the other two, and thereby live and study 
in comfort at South Kensington whilst he prepares him- 
self for a second, third, or even fourth attempt if neces- 
sary, and if his age will permit of it. : 

The next most important reason—if it really is next, 
and not before—is the value of the said National Scholar- 
ships and Royal Exhibitions, of which about fifteen are 
awarded each year to mechanical students (the Royal 
Exhibitions, though nominally open to anyone, nearly 
always go, like the Royal Scholarships for internal 
students at the Royal College of Science, to the engi- 
neers, on account of the predominant importance attached 
to mathematics). I am not aware of any college of the 
standing of either of the Royal Colleges which provides 
so liberally for the education of those who have no 
external sources of income; so that the young fellow 
who has just gained a Whitworth exhibition—of whose 
dilemma you draw such a touching picture—has another 
reason, which you refrain from mentioning, for deciding to 
hold it at South Kensington (or Dublin)—viz., the offer 
of what amounts altogether to 90/. a year for the next 
three years, if he goes there. : ; 

The two above causes may be summed up in the brief 
statement that under the present arrangement the 
scholarships in question go to those for whom they were 
intended, those young mechanics whose ability and _in- 
dustry are far beyond the ordinary ; and so your implied 
sneer at the poor provision for practical mechanical 
teaching falls Rat, as we are dealing with men who have 
been earning their living in the shops or dockyards often 
for the last two or three years, ides the period of 
their apprenticeship. The people who want to learn 
engineering in a highly equipped mechanical laboratory 
are the young ‘‘gentlemen” who, if they have had any 
workshop experience at all, have gained it as ‘* premium 
apprentices” or “‘ pupils.” But the Whitworth scholar- 
ja were never meant for such. 

Yours me, 


London, October 8, 1902. C. Se. 








AN INTERESTING SURVIVAL. 
To THe Eprror or ENGINEERING. 

Srr,—-The current number of the Railway Magazine 
contains an interesting account of what is probably the 
oldest working steam engine in existence. : 

This is a beam engine of 120 horse-power, erected in 1767 
by James Pickard, and still working at the Fazeley-street 
Rolling Mills of Messrs. Clifford and Co., Birmingham. 
It retains the original oaken beam and connecting-rod. 
The engine a rs to have been converted from single- 
acting, sete 3 y atmospheric, the present cylinder, 51} in. 
in diameter, bearing the date ‘‘ Ibrookdale, August, 
1802,” just 100 years since, which, with the original beam 
and connecting-rod 135 years old, establishes a record for 
longevity, with the exception, perhaps, of the Newcomen 
engine illustrated in ENGINEERING a few years since, then 
still at work at Long Ashton Colliery, Bristol, at the age 
of about 150 years. I donot know the ultimate fate of 
the latter venerable machine. 

There is also mention in the Railway Magazine of two 
old grasshopper engines still at work in Forth-street 
Works, Newcastle, built by George Stephenson, one in 
1823 and the other two years later. = see 








THE EDUCATION OF ENGINEERS 
To THE Eprtor. oF ENGINEERING. 

Srr,—Your very excellent leading article, and Pro- 
fessor Perry’s lucid address, have once again brought 
before your readers this question of perennial interest. 

It brings to mind the advice of a well-known engineer 
to me some years ago on the subject of engineering educa- 
tion: ‘To study pure science as much as possible, but by 
all means to avoid technical schools.” I have since come 
to the conclusion that my old friend was right. So much 
of the present technical instruction is superficial ; and the 
ave student would often be far better employed in 
studying the great underlying ee of science t its 
detailed application. If the foundation of scientic prin- 


ciples is sure and well laid, the detailed superstructure 








will gradually and automatically rise in the actual daily 
—on of practical work. 

y I express appreciation of your remarks on the 
waste of time and energy devoted to the classics in ele- 
mentary education. ow I begrudge the years spent 
over Latin and Greek, which have left me totally igno- 
rant of German. 

But arewe not a little inclined, on the other hand, to give 
to science a little more than the things of science? There 
are regions of the mind, and important regions, which 
science quite fails to reach. ‘* Facts,” says the ‘‘ Auto- 
crat,” ‘‘are the brute beasts of the intellectual domain.” 
The mind needs breadth and elasticity, and science is too 
d tic and too unyielding to give these. To preserve 
a due balance might not the classics be replaced with ad- 
vantage by modern languages and our own glorious litera- 
ture and history? But after all, do we sufficiently realise 
that the great object of all education is not so much the 
teaching of facts, as the equipment of the mind with the 
implements of acquiring knowledge, to draw out the 
potential powers of reasoning, and, what seems often now 
aca ae to trainthe memory. To lose sight of this 
primary principle, and to substitute for it a merely utili- 
tarian scheme of education, having everything carved 
away, save the bare skeleton facts underlying some special 


eccaninn, is surely the worst possible method of pro- 


ucing those men of wide knowledge and deep thought 
so essential to the welfare of the Empire. 

If education succeeds in implanting in a man a love of 
knowledge, provides him with adequate means of pur 
suing it, and points out a path, it has attained its object, 
and the man may be safely left to himself for the rest. 


Yours. &c., 
Sheffield, October 3, 1902. C. R. 








ELECTRIC CRANES. 
To THE Eprror or ENGINEERING. 

Srr,—I have to thank Messrs. Joseph Adamson and 
Co. for a — of their letter which appeared in your last 
issue, and which I consider is atniy toile the question. 
I objected, and still object, to their statement that in the 
transmission of power for operating cranes by ropes there 
is, of necessity, a loss of from 5 to 6 horse-power per 100 ft. 
of shop; they give a case where it was only 1.15, 
and I give another where it was under 1.4. It is 
no answer to state that if the rope is driven at 
4000 ft. or 5000 ft. per minute the power wasted 


‘‘ would not then be very different from that given by | be 


them.” It is also no answer to state that the power 
available at the crane can be much more increased by 
electricity than it can be by rope. The question between 
us isnot as to the merits of the rope-driven crane as 
against the electric-driven crane. I will accept everything 
that Messrs. Adamson say as to the merits of the electric 
cranes, with this proviso: that the conditions must be 
taken into account. 

? suggestion as to doubling the rope is all right—no 
troubles are to be anticipated if the rope is properly in- 
stalled ; and they need not leave it to the “opinion of 
— readers,” as it is not a question of opinion, but of 
act ; as to the wear and tear, the total cost per annum for 
the seven small cranes (these having been longest in use) 
is 3.63/. per 100 ft. of shop; and for ropes, 2.07/., this 
being based on the twenty months ending August last, 
fifteen months of this time working night and day, and 
the capital cost of doubling the power available by this 
means would be 30/. per 100 ft. of shop. 

If doubling the speed of the rope is to increase the losses 
fourfold, I simply say do not do it. 

Messrs. Adamson (taking their own figures) say that it 

is necessary to have available from 64 to 80 horse-power 
for the operation of two cranes with a test load of 5 tons. 
This may be magnificent, but it is not business. 
_ They still seem a lest I should not attach due 
importance to output. This is quite unnecessary ; every 
section of the department has been strengthened by new 
machinery, so that each could do its part towards in- 
creased output, and the output has been increased at 
least sixfold during the last few years, and during six 
months it has been sevenfold. The cranes we are using 
have never been a check on our attaining these results. 

Surely, before making a large expenditure for the 
alteration of a system, it is not unwise to ask what will 
be the probable return, either in saving in the generation 
of power, or increase of output, and this can be exp 
by figures. Messrs. Adamson’s reply to my query as to 
“the cost of the alteration of their rope-driven cranes 
to electric-driven cranes, and the saving that has been 
effected of actual horse-power generated, and the savin 
in horse-power between the two types of transmission, 
is, ‘‘The cost of alteration asked for was the cost of new 
electric cranes and generating plant ; we scrapped the 
— cranes, except the girders.” To enable one to 
judge as to the advisability or otherwise of making a 
arge capital expenditure, this information is not of much 
commercial value. 

_As to Messrs. Adamson lifting bulky articles, the 
lifting of a Lancashire boiler 30 ft. by 7 ft. is a compara- 
tively simple operation to the lifting of a steel box 36 ft. 
to 40 ft. by 8 ft. by 4 ft. 4 in., with sides which are made 
of 7-lb. plating. 

I must again impress upon Messrs. Adamson that the 
speed of lifting is not of great im 


than 2 ft. or 3 ft., and, as the 


levelled and carefully loaded, high speed in this direction | of 13 engines to be made 


is not an advantage. 
As 
as no doubt they were wise in the course they took ; 
ut it does not follow that when ample crane power is 





rtance to us, for the | were ‘“M: 
simple fact that we seldom lift the bulky articles more | of locomotives upon the system at 
have to be carefully | was 790, against an official stock 


Messrs. Adamson seem to have been short of crane | going or awaiting repairs. 


| 


tions, and allow 64 to 80 horse-power for driving each 
two cranes with a test load of 5 tons. 

Messrs. Adamson’s opinion as to the best method of 
obtaining maximum output at minimum cost is only one 
phase of this important subject. Other factors are 
equally important, and we have not neglected these. | 
am afraid, Mr. Editor, this correspondence is not tending 
to any useful purpose; with your permission, it might 
serve a useful purpose if information could be given as to 
the losses in electrical transmission with plants, say, from 
200 to 500 horse-power, as there are a great number of 
firms who are interested in plants of this size, whereas 
those interested in 5000 to 10,000 horse-power plants are 
comparatively few. I trust Messrs. Adamson will 
forgive me for saying that while it is apparently 
very: easy to get particulars of losses and disadvantages 
in steam and rope transmission, there is, shall I say, a 
little diffidence amongst our electrical friends in giving 
us the corresponding losses in electrical transmission, 
We hear a great deal of flexibility, —_ speed, modern 
arrangements, up-to-dateness, and ample power being at 
the command of the workmen, in this connection, but I 
think it would be interesting if we could get the other 
side of the picture,. say, for instance, what are the 
losses between the total indicated horse-power and that 
available at switchboard of plants of the size I have given; 
the losses in motors ; the losses in driving shafting on the 
group system, and how it compares with gas engines 
as the motors; the losses when a number of small motors 
are used for separate machines, and the cost in repairs 


and renewals ? 
Yours faithfully, 
ERNEST GEARING. 
Leeds Forge, Leeds, October 8. 1902. 








An AMERICAN SUBMARINE TELEGRAPH.—A submarine 
telegraph cable to unite the United States with Hawaii, 
and to form the first link in a telegraph to the Philippines, 
has been despatched from London to San Francisco by 
the cable steamer Silvertown. 





StourBRipGE TRAMWAYs.—An important extension has 
been made of the Dudley, Stourbridge, and District 
Electric Traction Company’s lines, by the construction at 
Stourbridge of a line 2 miles in length to Lye, and a line 
nearly a mile long, vid Enville-street to Wollaston. The 
former brings the Lye district, with its 10,000 popula- 
tion, into easy communication with Stourbridge, and may 
arded as the first stage in an electric tram line to 
Birmingham. The Enville-street line connects in the 
Bridgnorth-road at Wollaston with the existing Kinver 
line, and will give quicker and more direct access to that 
place from Stourbridge. The Dudley and Stourbridge 
system of lines is already some 23 miles in extent, and 
will link up with the South Staffordshire tramway system 
which is in course of development by the British Electric 
Traction Company, Limited. 


GranD Trunk Economics.—The ratio of the working 
expenses to the traffic receipts upon the Grand Trunk 
Railway of Canada in the first half of this year was 
67.45 per cent., as compared with 67.52 per cent. in the 
corresponding period of 1901. The aggregate distance 
run by trains in the first half of this year was 8,374,196 
miles, as compared with 9,098,576 miles in the corre- 
2 renga, Fig of 1901, showing a decrease of 724,330 
miles. ile the train mileage was thus considerably 
contracted, the gross revenue for the first half of this 
year showed an increase of 89,4067. The expenditure for 
new works, &c., on capital account in the first half of this 

ear was as follows: Instalment on Portland City elevator 
oan, 445/.; new “pO &c., 2618/.; double track, 30,969/.; 
improvements to rolling stock, 2736/.; and land, 4100/. 
During the past half-year four locomotives, which were 
built by the Grand Trunk Company for the Central 
Vermont Railroad — in 1901. were taken into 
the stock of the Gran ‘rank Company, and seven 
engines, 119 freight cars, and two road _levellers, 
were also built in the company’s shops. The amount 
to the credit of the engine and car renewal fund 
at the close of June, 1901, was 313,182/., which is sufficient 
to provide for the replacement of the engines and cars 
out of service. An additional five miles of the line between 
Hamilton and Niagara Falls has been doubled, making 
a total of 30 miles of double track completed between 
these points. It is anticipated that 11 miles still remain- 
ing to be double tracked will be finished during the 
current year, with the exception of certain bridges, the 
completion of which has m delayed owing to the 
difficulty experienced in obtaining the delivery of 
the necessary material. The doubling of the line 
between Port Union and Oshawa (154 miles) has been 
294 miles of single track 





completed, leaving onl l ‘ 

between Montreal and Toronto still to be dealt with. 
The doubling of this 29} miles is in p and 
will, it is expected, be completed in 1902-3. he aggre- 


gate length of track and sidings upon the Grand Trunk 
system, aie the Cincinnati, Deana, and Macki- 
naw Railroad, stood at the close of June, 1902, at 4969 
miles. All this track was laid with steel rails, with the 
exception of five miles of sidings. Of seven locomotives 


built in the company’s shops at Point St. Charles during 
ines, and two 


the past half-year, five were passenger en 
} + Compound freight en ees, he actual stock 

the close of June, 1 
of 803, leaving a deficiency 


— later on. At the close of 
ad 107 engines either under- 
The cost of the fuel consum 


half 


June, 1902, the company 


in the locomotive department in the first half of this 
was 249,494/., as compared with 264,101/. in the first 


available that it is advisable to spend money on altera- | of 1901. 
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DOUBLE SAFETY VALVES. 
CONSTRUCTED BY MESSRS. COCKBURNS, LIMITED, GLASGOW. 
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Tue double safety valves we illustrate on the pre- 
sent page have been devised by Messrs. Cockburns, 
Limited, of Clydesdale Engineering Works, Cardonald, 
Glasgow, to reduce the enormous amount of dead- 
weight required for safety valves for high pressures, 
particularly for water-tube boilers. Fig. 1 shows a 
deadweight valve and Fig. 2 a spring-loaded valve. 

The special feature of novelty- is the arrangement 
for counterbalancing the weight of the inner brass 
tube. It is carried in a fork at the end of a lever, 
which, at its other end, carries a counterweight 
which can be adjusted along it to ensure that 













the inner tube follows the — valve. The): 


lower end of the tube is open, and has a valve surface 
around it, corresponding to a fixed seat in the main 
casting. The upper end of the tube, which is of larger 
bore than the lower end, is closed by a valve, which is 
loaded (Fig. 1) by deadweights in the usual way. 
The steam pressure tends to raise both the tube and 
the upper valve ; but the upper valve, from its larger 
area, would naturally lift first. The tube, however, 
follows it simultaneously, and is held against the 
upper valve by the counterweighted lever, and also, of 
course, by the steam pressure on an area corresponding 
to the upper valve seat. The steam then escapes at 
the lower valve seat. If, however, the steam pressure 
is sufficient to raise the lower valve until the ring 
round the tube meets the stop, the tube can no longer 
follow the upper valve, which then opens and affords a 
second outlet. The two valves are quite independent 
of each other ; and if either should stick, it will not 
affect its fellow. 

The makers have found it an advantage to contract 
the lower end of the tube, making the inlet sufficient 
to discharge all the steam possible to be generated 
with a consumption of coal of 25 1b. per square foot 
of grate area. The valve shown is suitable for a 
boiler with 20 square feet of grate area and 200 lb. 
— of steam per square inch. The upper and 
ower valves have the same area. A pair of 24-in. 
ordinary valves for 200 1b. pressure require 2000 Ib. 
of deadweight, while with valves, of similar size, of 
the design shown in Fig. 1 only 1000 Ib. of dead- 
weight are required. Further, only a single pipe is 
needed for the emission of the waste steam. 

The arrangement shown in Fig. 2 only differs from 
that in Fig. 1 in that it is spring-loaded. 








Bewcian Biast-FuRNAcES.—The number of furnaces in 
blast in Belgium at the commencement of September was 
30, while 9 furnaces were out of blast at the same date. 

‘he corresponding number of furnaces in blast in Bel- 
gium at the commencement of September, 1901, was 24, 
while 15 furnaces were then out of blast. There has thus 
been an appreciable change for the better during the last 
twelve months. The total of 30, representing the number 
of furnaces in blast in Belgium at the commencement of 
September me ear, was made up as 5: oa a 

up, 11; Liége group, 13 ; Luxembourg, 6. e 
prolactin of pig in Belgium in August was 90,365 tons, 
88 compared with 66, tons in August, 1901. The 
aggregate output for the first eight months of this year 
was 690,520 tons, as compared with 505,110 tons in the 
eorresponding period of 190], 
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NUNAN’S FIRE-HOSE COUPLING. 


WE illustrate below a type of rapid coupler for 
fire hose made by Nunan’s Hose —t Limited, 
of 10, Norfolk-street, Strand, London, W.C. The 
general principle of .the device will readily be under- 
stood from our engravings. Each half of the hose is 
provided with lugs, which, when the twé parts are put 
together, catch behind the inclined projections pro- 
vided. A slight twist of the two sets of lugs therefore 
causes the rubber washers shown to be tightly pressed 
together, making a watertight joint. he lugs, it 
should be stated, are on loose rings, so that rotating 
them does not tend to rotate the washers, which, in 
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short, are subjected in making or breaking the joint to 
axial pressure only. The friction of the lugs on their 
seats 1s quite sufficient in all ordinary cases to prevent 
the joint coming apart of itself ; but for hose likely to be 


hauled through narrow openings, where an accidental | P 


knock might loosen the joint, safety catches are pro- 
vided in the sha of ratchets and pawls, which 
totally prevent the joint coming apart till the 
pawls are raised clear of the ratchet teeth. It 
will be observed ‘that both halves of the coupling 
are identical in shape, so that any two will go together, 
and no delays can arise from ends not matching, as may 
happen with couplings in which unlike halves are used. 
The hose, it should be added, is not rigidly connected 
to the coupling, but is secured to a loose ring or 
sleeve, which can turn freely round the body of the 
coupling, so that kinks or twists can easily be taken 
out of the hose whenever they occur. Couplings of 
the type shown are, we understand, being supplied 
for H.M.S. Montague, now byilding at Devonport, 


INDUSTRIAL NOTES. 


Reapers of ‘ Industrial Notes” may remember that 
they have been over and again cautioned respect- 
ing the cablegrams from across the Atlantic concern- 
ing the great American coal war. At the outset of the 
strike it was predicted that failure was certain, and 
during the first two or three weeks we were assured 
that the strike had collapsed: Then came tiews of riot- 
ing and violence ; of the State militia being called out to 
quell the disturbances. Then came information of the 
ultimatum of the operators to the miners. Surely 
now the men out on strike would give in. Time 
on, but no definite news was vouchsafed as to the 
actual state of affairs. Rumours of mediation floated 
about, but no decision was arrived at. But now and 
again there were reports of conflicts between the union 
and the non-union men, in which the police or militia 
took part. It now appears that the blockade was much 
more complete than was admitted. A coal famine has 
been experienced, the price of coal reaching, it is said, 
5l. per ton in New York. The whole dispute is de- 
plorable in all repects. The men’s claims are declared 
to be reasonable, beyond all dispute, by the American 
Federation of Labour, a vast body of organised opinion 
in the United States, known to be in favour of peace- 
ful and rightful means in all labour disputes. The 
Civic Federation has not been able to carry concilia- 
tion or mediation to a successful issue, All independent 
efforts have hitherto failed. The two forces face each 
other in grim array ; the.conditions from a martial 

int of view being more equal than in any previous 
abour dispute. 

The question had-been before the President of the 
United States some time, but he saw no way of in- 
terfering successfully in the: matter. On October 1, 
however, it became a subject of careful consideration 
by the Government, for President Roosevelt, the 
Secretary of War, Mr. Root, the Attorney-General, 
Mr. Knox, the Secretary for the Navy, Mr. Moody, 
the Postmaster-General, Mr. Payne, and the Secretary 
to the Treasury, Mr. Shaw, had an important con- 
ference on the question. The result of the conference 
was that telegrams were sent to the presidents of the 
coal-carrying railroads, to the operators, and to Mr. 
Mitchell, president of the Miners’ Union, inviting them 
to meet President Roosevelt to confer upon the matters 
in dispute. The telegrams slightly varied, but were 
similar in import. The presidents of the anthracite coal 
companies were also invited. It is stated that Mr. 
Mitchell at once responded, expressing his willingness 
to attend ; several mineowners also quickly replied to 
the same effect. Doubtless most of those addressed 
also responded favourably. The President of the 
United States distinctly states that ‘‘ the failure of the 
conference has become a matter of vital concern to the 
whole nation.” It is on the ground of public policy 
that he has taken action, and not with any desire to 
intervene personally in a labour dispute. Without 
doubt the strike has been a formidable one. The 
strikers, or very many of them, are as well trained in 
arms as the State militias, for a large proportion of 
them have served in the armies of their own native 
countries. Every right-thinking man will deplore the 
violence which has taken place, but it may quite 
consistent at the same time to condemn the tactics of 
the mineowners as arbitrary, and unjust to the workers. 

The conference convened by the President of the 
United States took place at the White House, Wash- 
ington, on the 3rd inst. Representatives of the coal 
operators, railroads interested, and of the coal miners’ 
union were present. Mr. Roosevelt had with him Mr. 
Knox, the Attorney-General, and Mr. Carrol D. 
Wright, the Commissioner of Labour, All friends of 
peace and of labour will regret that this well-inten- 
tioned conference failed to bring about a settlement. 
The operators seem to have condemned the Govern- 
ment for not supplying enough of the State militia in 
the disturbed districts in the strike area. The miners’ 
representatives offered to submit the whole matters in 
dispute to a committee appointed by the President. 
The operators vehemently opposed this. The railway 
representatives who attended appear to have scouted 
the idea of interference, saying he, the President, might 
as well talk to a stone as to them. The attitude of 
the capitalists was not in any de peaceful ; that of 
the labour leaders was. The President appealed to those 
resent as men and as citizens, on the broad ground of 
patriotism, to end the strife and settle the differences. 
Some appear to think that the President, as the head 
of the State, might have gone further than he did. 
But what were his alternatives—to side with the 
operators and send more troops; or to side with the 
men and impose conditions upon operators and railway 
magnates? His policy seems to have been the only 
justifiable one under the circumstances. The _ in- 
terview bore no visible result, and the prospects- of 
settlement are now quite as gloomy, if not more so, 
than ever. 


The public will hear with regret of the failure of 
negotiations once again between Lord Penrhyn and 





the quarrymen late in his employ. It was hoped that 
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a modus vivendi had been found. But both approached 
the proposed conference with conditions precedent. 
By working men Lord Penrhyn will be denounced in 
no measured terms; in a section of the Press also he 
will find no defenders. On the other hand, it must be 
remembered that the men’s leaders, or representatives, 
and some of those who have advised them, have not 
been skilful diplomatists. At times they have been 
provocative. To start with, there was the violence at 
the quarries. That left a sting. It is ever so. If 
it be true that those who use tke sword shall die 
by the sword, it is emphatically true in labour dis- 

utes. Violence never yet won a labour victory. It 

as often alienated sympathy, and lost friends to the 
labour cause. The rank and file of the unions are 
nearly always prone to aggressive measures; they 
threaten violence in one form or another; it is the 
duty of the leaders to be more prudent, and to exer- 
cise restraint. If they play upon inflammable material, 
the chances are that not only smoke but flame will 
arise. Besides, if re aera are opened, the demand 
always is that the leaders shall confer. If those 
leaders have made themselves conspicuous by violent 
how can they expect that the employers will 


language, 
overlook the fact. Still it is 3 amprese on all grounds 
that the negotiations have fallen through. It would 


seem that the determination now is to let the dispute 
smoulder out. 


The Tronworkers’ Journal for October reports the 
proceedings of the Standing Committee of the Board 
of Conciliation and Arbitration for the Iron and 
Steel Trade of the North of England; it states 
that Mr. Evan Williams had been elected as the 
operatives’ representative on the Board for the 
Stockton Malleable Works Iron Department. The 
case of the West Hartlepool cutters-down and pilers 
was reported upon and considered. It was agreed that 
the base rates should be 6s. per shift for handlemen, 
and 5s. per shift for others, ‘‘ subject to the prevailing 
sliding-scale percentage.” At the Consett No. 4 cogging 
mill the engineman and others claimed an advance in 
wages in consequence of an increased output, either in 
the day-wage or asa bonus. After full consideration 
the Committee recommended further consideration by 
the parties concerned, as the matter had been already 
under negotiation. The Palmer Shipbuilding and Iron 
Company have offered inducements to the apprentices 
in their employ to attend and take more interest in 
technical classes. If they pass in certain subjects 
named in their third year, their wages are to be 
increased by Is. per ook in the fourth and fifth years, 
To those who pass in certain subjects in the fourth 
year, 2s. increase per week. To those whose record 
is good, and who obtain the best results before reach- 
ing their twentieth birthday, they will give the privilege 
of spending the last year of their term in the —— 
department. These are excellent inducements, anc 
ought ‘to be eo by those for whose benefit 
they are intended. 





The monthly report of the National Union of Boot 
and Shoe Operatives gives but a poor account of the 
state of trade. From the returns to hand there 
appears to be only a sufficiency of work in most of the 
centres to keep the workpeople employed about 
half time. There were, however, one or two excep- 
tions: the heavy nailed work, workmen’s boots 
generally, and the lighter sew-round branches have 
improved in some districts; these represent winter 
wear for men and ball-room wear for ladies. Disputes 
were more numerous in the month than for some time 
nast. Slackness in trade usually leads to friction. 
‘he workers are still on strike at one firm at 
Hucknall Torkard, Notts. The men are supported 
by the Union and by the Federation of Trade 
Unions. The non-union men are supported by 
voluntary contributions, Disputes at Stafford and 
Hackney have been attended to by the union’s officers, 
A dispute as to the employment of boys at Hinckley 
was arranged by negotiation; one at Halifax was 
similarly settled. A dispute at Glasgow ended in the 
men tendering their notices, In another case at Glas- 
gow the matter was placed in the hands of the arbi- 
trators, but, in consequence of an alleged irrelevancy, 
the meeting ended without any decision. Further 
negotiations are being carried, on with a view to some 
arrangement. At Edinburyh a dispute arose with the 
Co-operative Society, the subject being relegated to 
the directors. Attention is called to rumours of an 
impending lock-out in the boot and shoe trades. It 
appears that the officials of the union have no know- 
inles of such an impending disaster, but the members 
are asked to be prepared should such be in contempla- 
tion. It is stated that similar rumours preceded the 


dispute in 1895. 





The proposal of Mr. A. Mosely to send a selected 
deputation of trade union representatives to the 
United States to report concerning the conditions of 
labour, systems of manufacture, and other matters 
affecting industry, has been approved by some of the 
trade unions in this country, but not by all of those 


selected. The Amalgamated Society of Carpenters 
and Joiners has refused ; but it is expected that the 
General Union will comply and send its general 
secretary. The Operative Bricklayers’ Society can- 
not spare its general secretary, but has elected 
Mr. H. R. Taylor, L.C.C., in his stead. The 
National Union of Boot and Shoe Operatives 
has selected its general secretary. Other unions 
have the matter under consideration. It is 
but natural that there should be opposition to the 
scheme. This is the first time that an individual has 
undertaken so important a work. The Society of Arts 
did it in 1867 by sending a number to the French Ex- 
hibition. A similar experiment was tried in 1878. 
Other bodies have followed suit—all successfully ; but 
an element of jealousy comes in. The man selected, 
whoever he may be, is ‘sure to be opposed by some of 
the non-selected. The trade unions of Britain ought 
to do such work by their own initiative, and from their 
own resources; but they will not. Workpeople are 
more concerned in the causes and results of foreign 
competition than any other section of the community. 
They ought to know the real conditions under which 
trade and manufactures are carried on. Employers 
and merchants will study the question from their own 
standpoint necessarily ;* workmen ought to do the 
same. If they fail in their duty, they must not be 
surprised if they fail in their aspirations for higher 
wages, shorter hours, and better conditions of employ- 
ment. 





The position of the iron trades in the Wolverhamp- 
ton district has undergone no material change. Busi- 
ness has continued quiet. In the finished branches 
the orders booked were for limited quantities for im- 
mediate requirements. But there has been a fairly 
steady demand for marked bars, those of an inferior 
quality being less in demand. Common sheets have 
been in better sale, but in order to do business low 
prices have to be accepted. It is said that makers 
are discarding local pig iron for German steel billets, 
which can be beinaad at cheaper rates. Galvanised 
sheets have been inactive, and prices continue low. 
Tube-strip has been in demand, and good orders have 
been booked for prompt delivery. The steel trade has 
been fairly active, but competition keeps prices low. The 
engineering andallied trades havenot varied greatly. The 
tendency in some branches is towards slackness, but it 
is not very marked as yet, except in the moulding 
branch. ut if this fails, it indicates a possible, if 
not probable, slackening off in other departments. In 
the hardware industries the changes have not been 
great, but in some there is less pressure than there 
was. Generally it may be said that many await the 
advent of the quarterly meetings to see what will be 
decided as to rates of material. 


In the Birmingham district business generally was 
in abeyance pending the quarterly meetings. akers 
of pig iron, it is reported, have been restricting the 
output to the requirements of the district; prices 
therefore have been firm. But prices for finished iron 
have fluctuated considerably. Marked bars have 
maintained their rates, hut unmarked iron has de- 
clined in price. The engineering and allied trades 
remain about the same in most branches. The varia- 
tion in the other iron, steel, and metal-using industries 
has been more apparent, but very few report trade to 
be really bad. 2 





The position of the engineering trades throughout 
Lancashire continues about the same; but the ten- 
dency towardsa slackening off is reported to be general 
as regards new work coming forward. Fortunately, 
activity is fully maintained in electrical engineering, 
and in special sections of the machine-tool trade ; and 
locomotive builders have a large amount of work still 
on hand. In nearly all other branches work is get- 
ting so short that it is difficult in some of them to 
keep the shops going. There is an increasingly keen 
competition to get hold of new orders at prices which 
will leave any margin of profit. The feeling seems to 
be that a period of depression is developing as regards 
the immediate future. The anticipations with respect 
to a great revival, by reason of large orders from 
South Africa, have not yet been realised, and many 
fear that the demand will come too late to arrest the 
oncoming depression. The iron market also has not 
been so strong as it was, and orders have been growing 
scarce. 





There has been growing discontent in the cotton in-* 


dustries by réason, it is said, of the increasing de- 
mands of the operatives, especially in certain branches. 
This feeling was strongly expressed at the meeting of 
the Federation of Master Cotton Spinners, held in the 
Manchester Coal Exchange on Friday last. The 
chairman said that ‘‘ things were becoming intoler- 
able,” and the executive thought that employers should 
‘*take up a firm and strong position so as to efficiently 
defend the interests of the trade.” The resolution 

referred to the four mills on strike, and to 








numerous other disputes, some ot which had been 
settled, while others were pending, all involving 
small advances, especially in the card-room branch ; it 
was resolved that they would go no further, but sup. 
port each other in resisting all such demands. 





The French miners’ strike is extending. At the 
end of last week nearly 20,000, out of the 25,000 
employed throughout the Pas de Calais coalfield, were 
out. o very serious disturbances were reported at 
that date, but the windows of several houses occupied 
by non-strikers were broken. The Government has 
promised to introduce measures dealing with old-age 
pensions ; a fixed working day has been framed, but 
the Minister of Public Works states that he cannot 
deal with the question of a minimum wage. The 
readiness of the Government to deal with those matters 
indicates the critical nature of the situation, and that 
they regard it as serious. 





By the strike of thirty firemen at six of the tinplate 
works at Llanelly some 4000 men have been thrown 
out of work. The firemen ask for eight-hours’ shifts. 
Efforts have been made to refer the dispute to arbitra- 
tion, or to the Conciliation Board. Three or four 
unions are affected by the stoppage of work. 


Notices of a reduction in wages in the shipbuilding 
trades on the north-east coast have been issued. It is 
expected that a further meeting will be held_ between 
the parties affected, so as totry to effect a settlement 
by friendly negotiation. 





The threatened strike of about 4000 dock labourers 
at Brest has been averted by the promise of the 
Minister of Marine that their grievances shall be in- 
quired into and be redressed. 


The dispute of miners at Pendlebury has been 
settled, so that the notices to cease work have been 
withdrawn. 

Another dispute as to the employment of non- 
unionists occurred in the Rhondda Valley last week, 
by which some 1000 miners were thrown idle. They 
seem to believe in the gospel of force, so long as it is 
employed by them, but not against them. 








ELECTRIC POWER IN IRON AND STEEL 
WORKS. 


The Application of Electric Power in the Iron and 
Steel Industries.* 
By D. Seipy-Biacr (Newcastle-on-Tyne). 

In the year 1894 the author had the honour of reading 
before this Institute two papers dealing with the subject 
of electric power transmission, having regard especially 
to the driving of works machinery by means of electricity. 
At that time the subject was a comparatively new one to 
the ownersof works in Great Britain. The papers read were 
purely of a technical nature, and dealt with the methods 
the author then thought most suitable to be employed in 
driving works ‘electrically. Since that date a great 
number of papers have been read by well-known autho- 
rities on this subject. In bringing another communica- 
tion before this Institute, it is now the author’s endeavour 
to read a paper on somewhat different lines, and one 
which will prove not only of interest, but of actual use to 
works owners and managers in England. The paper 
therefore will deal chiefly with actual facts and figures, 
and with data of a practical nature, collected from a 
great number of different sources. 

During the past twelve years the author has been 
almost exclusively engaged in the remodelling of the 
driving arrangements in engineering works, iron and 
steel works, shipyards, factories, and mining operations, 
from steam to electricity, and he has almost invariably 
been met with the question, Can you show us by any facts 
or figures actual savings which can be directly attributable 
to the change from one system to the other? It has not, 
however, been possible for him to deal with this matter in 
the form of a paper until the present time, as in the early 
days no data were available, and even in subsequent 
years accurate data have been most difficult to obtain. The 
following cases and figures may, however, prove interest- 
ing to the members of this Institute. 


Savines ErrecTeD IN WORKS. 

For the Hamburg quay-side cranes the total working 
expenses were as follows : Wages for cranesmen, coal or 
electric current, cleaning, and oil (excluding, however, re- 
pairs) per ten-hour run per crane, taking the average 


during the year : 
Cost per Ten- 
Hour Run. 
8. 
1. Brown single steam crane 10 
2. Steam-winch crane ey 8 1893-94 
3. Steam crane driven through 
ipes from steam plant... 12 
4, Electric cranes d rise 7 1898 
The steam cranes are stoked with cinders only, which 
in 1893-94 cost about 11d. per cwt. The electric cranes 
take current from the public supply at about 2d. per 
kilowatt-hour. : 
1 and 2 have a boiler on the crane itself. 


is “Paper read before the Iron and Steel Institute. 
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3 takes steam from a larger steam plant through pipes 
(about twenty are thus supplied). 

In 1901 the working cost of 182 Brown cranes came to 
11s. 4d. per crane per ten-hour run, whereas that of the 
electric cranes was the same as in 1898—viz., 7s. 

In 1898 the steam cranes lifted 1,825,880 tons in 315,083 
hours, the working costs amounting to 20,516/. 4s., 
go that the cost per hour (inclusive of repairs) 


0,324 
2“ = 1.302s.,, or about 1s. 4d. per 

315,083 : “A 
working hour, prs 

The cost per ton lifted would be 0.2247 of a shilling: 
or nearly 2d. : 

The electric cranes lifted, from January 1, 1898, to 
September 30, 1898, 77,697 tons in 10,190 working hours, 
the costs being 2664s. for current (2d. per kilowatt hour), 
and 4462s. for wages, &c. Thus for 1 ton of goods 
lifted, the cost is nearly 1d. : 

Taking next the case of the Westinghouse Air-Brake 
Company, Wilmerding, Penn., U.S.A.; the boilers in 
this shop were formerly driven in groups, 30 steam en- 
gines, aggregating 1375 horse-power, being used for the 
purpose. The engines were supplied with steam from 
the central boiler plant. For this system was substituted 
an alternating-current system, the generators supplying 
induction motors driven by Parsons steam turbines; the 
shafting used was divided into shorter lengths, and the 
30 engines were replaced by 57 motors, aggregating 1065 
horse-power. In order to have an accurate comparison 
of the two systems, several tests were made, extending 
over some days, with the following results: The reduc- 
tion in steam consumption was found to be 40 per cent. 
and the reduction in coal consumption 32,5 per cent. 

Before a meeting of the Franklin Institute in 1901, 
Mr. Samuel Vauclain, ap 2 of the Baldwin 
Locomotive Works at Phi pan po U.S.A., stated that 
if electric driving in their works should be abandoned, 
the manufactured product would cost 20 to 25 per cent. 
more for labour, and the floor space would have to be in- 
creased 40 per cent. to maintain the present output. 

In an excellent article upon Messrs. Vickers, Sons, 
and Maxim’s works at Barrow-in-Furness, and published 
in the July number of TRACTION AND TRANSMISSION, the 
author says : 

‘‘No special data have been taken as to the cost of 
running this station separately, but it may be noted that 
the cost per unit generated — 1901 at the es gases 
works station was 0.77d., which includes coal, wages, 
water, repairs, and all works costs. The economy result- 
ing from the substitution of electric power for steam is 
shown by the fact that the average monthly coal consump- 
tion for three winter months in 1898, when only steam 
power was used in the shipyard, was 476 tons ; whereas 
for the corresponding period in 1899, after electric power 
was adopted, the average coal consumption was 232 tons, 
being almost exactly half the total required forsteam power. 

his, too, notwithstanding the fact that many new ma- 
chines had in the interval been added in the platers’ shed, 
and that the amount of lighting done had been more than 
doubled. The true saving is probably nearer 60 per cent. 
than 50 per cent. if this extra load be taken into account.” 

At a large colliery in South Durham the pumps were 
originally of the spear-rod type, worked from bank, and 
the pumps delivered about 1000 gallons per minute against 
a head of 400 ft. 

Owing to the room which these pumps occupied in the 
shaft, and it being desired to put in another cage, which 
could not be done with the pumpsin the shaft, the pumps 
were removed and in their place was substituted a hori- 
zontal compound coupled engine of 400 horse-power, one 
250 kilowatt dynamo arranged to drive the two pumps at 
present installed, also an additional pump, pa a coal- 
cutting machine. 

This machinery was placed at a colliery where they 
were able to utilise coke-oven gas. The colliery being 
1000 yards from the shaft where the pumps were ie 
nally installed, the current was. carried overhead by 
cables, and down the shaft to two sets of 11 x 18 three- 
throw pumps, each delivering 500 gallons per minute 
against a head of 400 ft. It is estimated that the saving 
in fuel alone is over 1500/. per annum; in addition to 
this the shaft can now be used for winding, and the output 
of the colliery very considerably inc 

Tn one of the collieries in Northumberland the workings 
were pumped by means of seven single-barrel pumps, eac 
set delivering about 100 gallons per minute, these pumps 
being driven by an endless wire rope from two hauling 
engines, steam being supplied by locomotive boilers under- 
ground. This — was taken out, and in its place was 
substituted a horizontal engine with automatic triple- 
expansion gear, driven on to a dynamo, and the ee 
pumps were utilised, the pumps being driven throug: 
machine-cut worm-gear by 6 horse-power motors, and 
in all eight sets were so arranged. 

_ The total cost of the electric plant, exclusive of erec- 
tion, was a little over 3000/., and the annual saving was 
from 15007. to 18000. 

At a colliery in Scotland in which the workings 
were originally drained by means of: (a) a spear-rod 
pump to the shaft bottom ; (band ¢) two duplex pumps 
underground with steam pipes, the furthest pump being 
+ ewneed yardsin-bye ; it required seven men to attend to 

pumps, and the consumption of coal was about 14 tons 
per day. This lant was teloen out, and in its place there 

Was installed a horizontal compound coupled engine of 250 

orse-power, 130-kilowatt dynamo, one set of three-throw 
ppt 11 x 18, delivering 500 gallons per minute against 

d head of 600 ft., and one 150 horse-power motor for 
aap ei The work with the new plant was done 
a git hours per day, the consumption of coal was 2} 

or = day, oe whole or 9° co grr goe looked after 

e men, was estimated that the annual saving 
exceeded 3000/., so that the total cost of the plant, includ- 





amounted to 








ing erection and everything, would be paid for in less than 
two years. 

With electrical driving of hauling gear at the Ewald 
Colliery, Germany, it has been found that, not taking 
into account depreciation, discharging 1 ton kilometre of 
coal from the mine costs about 3.39 pfennigs (one-third 


of a penny). 

A balenrdiont for July, 1895, shows a clear saving in 
cost against that of July, 1894, of 5512 marks, the economy 
being effected by the electric hauling gear. 

The quantity of coal discharged up to July, 1894, for 
twenty-five working days amounted to 107,000 truck 
kilometres at 0.6 of a ton per truck, fifty horses being at 
work, so that the monthly work of each horse amounted to 


107,000 _ approximately 2140 truck kilometres, or 
2140 x 0.6 = 1284 ton kilometres, without counting trucks 
carrying bricks, wood, or lime, or running empty. 

The daily work of each horse was = = 85.6 trucks 


per kilometre, or = 51.36 ton kilometres. 
5 


The monthly cost per horse is as follows: 100 marks 
paid for hiring; 54 marks, wages for driver, proportion 
of expenses for stable boys, &c., together, 154 marks for 
fifty horses ; therefore=7700 marks, not counting 6 marks 
per horse, or 300 marks per month for fifty horses for 
shoeing, water, and amortisation of the underground | 
stables. If, therefore, the daily work of the horses is 





ropes; it amounts to several millions of horse-power 
every hour in the year. 

In a Portland cement factory in Westphalia it has 
been found that of the 400 horse-power of the steam 
engine, 70 horse-power were used for driving shafting 
alone with no load; and since this factory is working 
day and night, we may say that during’a year of 300 
working days, 300 x 24 x 70 = 504,000, or more than half 
a million horse-power hours, are wasted, meaning to say 
3d. per horse-power hour, a sum of 1050/. per annum. 

For driving a ventilator in a cement factory, 15 horse- 
power were transmitted a distance of 263 ft. Two shafts, 
a reducing gear, and four belts were used, and exact 
measurements showed that 8.1 horse-power were absorbed 
by shafting and belts. Since the ventilator had to work 
day and night, this small transmission caused a yearly 
loss of 8.1 by 24 by 300 (working days per annum) = 
58,320 horse-power hours. i 

It has been found that belts of ;% in. thickness, at a 
speed of about 20 ft. per second, and the usual pulley 
diameter, waste about 2 1b. per 3 in. of belt width. Simple 
cast tooth gears work with an efficiency rarely over 90 per 
cent., and worm gears hardly ever attain an efficiency of 
50 per cent. 

If we take works driven by steam power, we find that 
the losses in shafting alone are very considerable. In 
the case of a wagon works this was found to vary from 
22 to 57 per cent., and in the case of an engine works it 
was found to vary from 25 to 70 per cent., the average 
being 42 per cent. At another engine works, where 


ComPARATIVE Cost or WorkKING HypravLic AND Exectric Lirts. 





























| Cost of 
 |Average | Number! 
™ | Round |of Trips 
Type of lift. Load. Source of Power. & |Trip Up|_ per REMARKS. 
7) and | Penny. 
# |Down in 
e& | Pence, 
ewt. 
Electric .. 7 |Manchester Corporation -| 50 159 6.3 |Observed. Conditions unfavour- 
| able. Current at 24d. 
Hydraulic suspended high-pressure} 7 Ditto .| 50 29 3.45 ‘Calculated from published scale, 
fi os low ~ 7 Ditto .| 50 445 2.2 |Calculated at 6d. per 1000 gallons, 
| Pressure, 50 
Electric .. 9 /|Private supply .| 50 -066 | 15. Observed, Conditions ordinary. 
| Current at 24d. 
Hydraulic suspended high-pressure} 9 |London Hydraulic Power Company] 50 277 8.6 (Calculated from published scale, 
Electric .. i ‘a a ..| 9 |Glasgow Corporation za --| 50 -061 | 16.4 \Observed. Current at 24d. 
Hydraulic suspended high-pressure} 9 Ditto F --| 50 +212 4.7 \Caleulated from published scale. 
es ‘a ” 12 |London Hydraulic Power Company) 50 35 2.86 |Observed. 
i ae a 9 Ditto Ditto 50 287 3.5  |Observed, 
“ ram high-pressure 12 Ditto Ditto 50 42 2.4 \Observed. 





85.6 trucks per kilometre, there would be 51.5 horses | 


necessary for the month of July, 1895, for the whole | 
transport of 118,962 truck kilometres in 27 working days, 
which would mean a cost of 51.5 x 154 = 7931 marks. 

Exclusive of amortisation of the capital, the cost of the 
mechanical hauling gear is as follows: 


Marks. 

1 Foreman eres ae aie .. 190.00 

2 Day attendants ts ise eee 197.75 

4 Night attendants... bs «. 473,45 

34 Men for rope repairs ae ... 328.07 
175 Different amounts for extra work, 

BBs «2% ie of a ... 662.15 

Total of wages... .» =1751.42 

Extra expenses”... an gaat) resoesics- MOR 
(320 volts, 110 amperes = 35.2 kilo- 
watts) for the steam engine we = 50.3 

horse-power ... 521.51 


(1 horse - power hour = 0.024 mark 
monthly, 27 days x 16 hours x 50.3 
x 0.24 = 521.51 marks.) - 


Total working costs... ... 2418.75 


Not taking into account depreciation and interest, in 
the month of July, 1895, there would be a saving of 
7931 marks — 2419 marks = 5512 marks against the same 
month of the year aie 

ey fa hd 

That amounts to 000 x 0.6 
penny) per ton kilometre if worked by horses, and for the 
mechanical hauling gear = 3.39 pfennigs 





= 12 pfennigs (1.2 of a 


118, 962 x 06. 
(one-third of a penny). 

The costs of amortisation will no doubt be balanced on 
account of the saving of 51.5 x 12 = 618 cubic metres of 
fresh air per minute for nine horses, because of the reduc- 
tion in costs for repairs, &c., and above all, on account of 
the ter regularity of working. If, therefore, it is de- 
sired to fix the working cost at, say, 150,000 marks for 
running expenses, inclusive of reserves, 2250 marks per 
month, 18 per cent. for amortisation and interest would 
have to be taken into account, and thus raise the 
total cost for the mechanical working to 2419 + 2250 = 
4669 marks per month; or, in other words, a ton kilo- 


metre would cost 9 = 6.54 pfennigs (a little more 
than one halfpenny), ‘amounting only to half the cost of 
working by horses. 5 ‘ 

A good example of the great difference in cost of work- 
ing will be found in the statement that the total cost of 
transporting 1 ton 3280 ft. if electricity is used amounts 
to only 0.3d., whereas if horses are used the cost amounts 
to 1.2d. 
The majority of us do not realise the great losses in 








driving shafting, with all its bearings, pulleys, gears, and 


fairly long lines of shafting and comparatively a small 
secon, the of tools were , the loss was 75.6 per cent. 
Annexed in tabulated form are some particulars of 
the shafting losses in different works, from which it will 
be seen that the loss varies from 39 to 77 per cent. It is 
obvious that, other things being equal, the greater the 
average distances of the machine from the driving engine 
the greater is the loss in shafting. 
Power Losses in Shafting Transmission. 











real 
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"Ok € aS sias.e) a as 
Nature of Work. | $)~ AS Sylgrslgn8 a | om 
de p28 i3sbxsibxs bx | Ex 
ee a Oe 
Wire drawing and | 
polishing ; --| 400; 39 4] 14 58 37 | 1.76 
Steel stamping and 
polishing ne ont a ae 4] 98 85 84 | 2.4 
Boiler and machin | 
work .. - --| 88} 65 4 | 4.77 | .21 55 48 
Heavy machine work..} 112} 57 1| 5.7 | .23 58 | -45 
Light ra o» «| 74) 64 1 8 4 69 12 
Manufacture of small 
tools .. 2% --| 47) 652 1] 2.5 28 24 ll 
Ditto Ditto | 190) 57 1] 4.36 | .43 39 21 
Screw machine and 
screws aa ..| 241) 47 1] 6.33] 38 | .63 23 




















(To be continued.) 








BLAStT-FURNACES IN THE UNITED StatEs.—The weekly 
productive capacity of the furnaces in blast in the United 
States at the commencement of September was 335,189 
tons, as compared with 323,028 tons at the commence- 
ment of March, 299,861 tons at the commencement of 
September, 1901, 292,899 tons at the commencement of 
March, 1901, 231,778 tons at the commencement of Sept- 
ember, 1900, and 292,643 tons at the commencement of 
March, 1900. The weekly productive capacity of the 
blast-furnaces of the United States month by month this 
year has been as follow: January, 298, tons: Feb- 
ruary, 332,045 tons ; March, 323,028 tons; April, 337,424 
tons; May, 352,064 tons; June, 344,748 tons; July, 
350,890 tons; August, 336,465 tons; and September, 
335,189 tons, as already indicated. It will be seen that 
between March and September, 1900, there wasa gradual 
decline in the output, but since that date it has experi- 
enced a considerable augmentation. It will be o 
served that the greatest activity observable this year was 
attained in May. Although production has considerably 
increased this year, it has Seeit fully justified by the 
larger current consumption, furnace stocks sold and un- 
sold being returned as follows for the last six months: 
September, 79,559 tons; August, 77,130 tons ; July, 
75,037 tons; June, 73,208 tons; May, 83,859 tons ; and 
April, 93,263 tons. 
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HIGH-SPEED COMPOUND ENGINE. 
WE illustrate on this page a compound engine with 
dynamo, exhibited at the recent Tramway Exhibition 
in the Agricultural Hall, Islington. The engine is 
one of the latest designs brought out by Messrs. 
William Foste? and Co., Limited, ellington Foundry, 
Lincoln. The high-pressure cylinder is 94 in. in 
diameter, and the low-pressure 154 in., both having a 
stroke of 9in. Thes of the engine is 325 revolu- 
tions per minute, and it is coupled direct to a dynamo 
manufactured by Messrs. Johnson and Phillips, 
Victoria Works, Old Charlton, Kent. The wearing 
surfaces throughout are of large area, and the oiling 
arrangements are upon the sight-feed principle. The 
distributing-tubes leading from the central oil chamber 
are provided each with a simple regulator, and when 
the ‘‘drop” is once fixed it is unnecessary to again 
adjust the — A central tap closes the whole 
supply of oil when the engine is standing, and at startin 
it is only necessary to open this central supply tap, an 
each wearing surface receives its requisite amount of 
lubrication.. A special feature of the engine is the 
Robinson’s patent shaft governor, which is giving re- 
markably good results. The slide valves are cylin- 
drical, that for the high-pressure — being con- 
nected directly to the governor. The standard of the 
engine is of specially stiff design. The cylinders are 
fitted with relief valves and drain cocks, and are neatly 
lagged with planished steel. 
ese engines are manufactured in six sizes suitable 
for various steam pressures, and powers ranging up to 
200 brake horse-power, and can be fitted with cen- 
trifugal governors on the end of the crankshaft ; these 
governors are extremely sensitive and adjustable while 
the engine is running. They can also be fitted with 
the well-known Pickering belt-driven governor, or one 
of Foster’s belt-driven governors. 








A PRELIMINARY NOTE ON GAS-ENGINE 
EXPLOSIONS.* 
By H. E. Wiwprrtis, B.A. (Cantab.), A.M. Inst. E.E. 


THE great interest that has been taken in the experi- 
mental results obtained by the Gas Engine Research 
Committee of the Institution of Mechanical Engineers 
has brought prominently into notice the very useful part 
that must, in the future, be assigned to the variability of 
the specific heat of gases whenever the thermodynamic 
relations of us mixtures are under consideration In 
this report Professor Burstall states that to his knowledge 
no English work contains an account of the theory of the 
gas engine with variable specific heat, and he goes on to 
show the modification that is made in the equation for 
the adiabatic expansion of a gas when this hypothesis is 
introduced. 

The writer has recently, in the pages of ENGINEERING, t 
extended the treatment to the investigation of the form 
assumed by the ratio d H/d t under these circumstances, 
d H/d t being the heat given per second to lb. or 1 kilo- 
gramme of gas. With the aid of the equations so obtained, 
certain of Professor Burstall’s results were investigated, 
and therefrom some important conclusions were drawn. 
It was found possible to follow the receptions and rejec- 
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Cooling Allowance. 
Points marked 0 are Dugald Clerks results 

tions of heat by the metallic walls enclosing the gas with 

so much precision that it became practicable to show that 

the temperature of the surface of the piston must be far 

higher than it is usually reckoned to be in such investiga- 

tions. 

Up to the present only a portion of the published 
results have been examined, but the whole mass forms a 
very valuable quarry of engineering knowledge waiting to 
be brought to light. 

It would be difficult to exaggerate the use that the vari- 
able specific heat hypothesis been in harmonising our 
cabeleee of what occurs in a gas-engine cylinder with 
what the indicator diagram records. It occu to the 
writer to try the effect of using this hypothesis on the 
classical experiments made many years ago by Mr. 





+ Paper read before the British Association, Section G. 
+ Encrnrerine, June 27, 1902, pages 833 and 844, also 


Dogald Clerk. Briefly recapitulated, his experiments 
consisted in indicating explosions of mixtures of air with 
Glasgow and Oldham gas in a closed cylinder 7 in. by 
8}in. The indicator registered pressure p on a rotating 
drum driven at a known s ; curves were thereby 
obtained, showing the relation between p (pressure) and 
t (time) during the initial explosion and the following 
cooling of the gas to the walls and ends of the cylinder. 
From the diagrams so obtained it was, of course, pos- 
sible to measure the time occupied by the explosion and 
the subsequent rate of fall of pressure due to cooling. 
As will be seen from the concordance of the figures given 
later, there can be no doubt but that these experiments 
were most carefully and successfully carried out. 

In a plying the variable specific heat hypothesis to 
Dugald Clerk’s result it is necessary to decide on the values 
of the linear constants to be adopted in the specific heat 
formula. Practically there are no recent experiments that 
are suitable, and it is necessary to use those that do 
exist, and which are quoted in Professor Burstall’s report. 
These constants are obtained from those given by MM. 
Mallard and Le Chatelier, and published in the Comptes 
Rendus.* The writer is aware that there are objections 
to these results, on the ground that the method em- 
— in obtaining them is of doubtful accuracy ; in fact, 

fessor Callender’s words are:+ ‘‘ The method of ex- 
periment employed was closely analogous to the explosion 
that was taking } emt F in the gas cnuiee itself. Explosive 
mixtures were fired in a closed cylinder, 7 in. by 7 in., 
and the maximum pressure was by means of a Bourdon 
gauge.” From this it is obvious that objection may be 
raised to what is practically a reversal of this process ; 
but, at the same time, it is important to see what results 
are obtained in the case of the experiments carried out by 
Dugald Clerk, and to see to what extent the predicted 
maximum temperatures are obtained. Briefly, the posi- 
tion is this: A calculation on the basis of a constant 
specific heat leads to a temperature approximately twice 
as great as that actually attained, and the problem is to 
ascertain what becomes of this ‘‘suppressed temperature.” 
Mr. Dugald Clerk mentions three alternatives—excessive 
cooling, dissociation, and change of specific heat. Refer- 
ence must be made to his writings for a full discussion of 
each of these, but the conclusion reached is that each is 
inadequate to explain what is found to occur. The 
Selhee view, at first, was that during explosion the 
molecules were in such violent agitation, and the walls 
of the vessel so effectively scrubbed, that there 


~ * Comptes Rendus, 1887, page 1780. 
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HIGH-SPEED COMPOUND ENGINE. 
CONSTRUCTED BY MESSRS. WM. FOSTER AND CO., LIMITED, ENGINEERS, LINCOLN. 





|occurred a d of cooling out of all proportion 
|to that experienced during the time after explosion. 
A simpler hypothesis is, however, sufficient. If the ideal 
tmperature of explosion be calculated from MM. Mallard 
and Le Chatelier’s results, the missing heat is reduced 
from about 50 per cent. of that known to be liberated to 
about 10 per cent. or 15 per cent. ; if, in addition to this, 
allowance be made on a reasonable hypothesis for cool- 
ing during explosion, the whole apparent deficit can be 
accounted for. A Table in support of this is given below. 
The reasonable bypiens referred to is this: the law 
connecting p and ¢ during cooling is found from the 
curves given by the indicator, and it is therefore possible 
to calculate what the rate of loss of heat energy would 
be at the maximum temperature of explosion actually 
obtained. This rate is, of course, ter than the mean 
rate from the inning of explosion, since initially the 
temperature of the gas was approximately atmospheric. 
Starting, however, as it does, from zero to a definite 




















Oldham Gas. 
| 
Maximum Pressure Obtained During 
Explosion. Lbs. per Sq. In. (Absolute). 
ee On | 
. | Ratio Air és 
Experi- On On Variable ieee 
ment. i Constant | Variable Specific age ck 
: Specific | Specific eat | tally ob- 
eat | eat Hypothe- | tained by 
Hypothe- | Hypothe-| sis with | fp (jerk. 
sis, sis. Cooling | ~~ 
Correction 
aes Pepe | 110 =| 83 60 55 
2 13 116 86 66 66 
3 12 123 90 70 75 
4 ll 132 95 76 76 
5 9 161 107 91 93 
6 7 190 | 121 104 102 
7 6 214 131 115 105 
8 5 127 109 106 
9 | 4 196 | 128 eo | 











| maximum, the mean value for the very brief interval of 


explosion may be within the limits of experimental error, 
taken to be approximately half the maximum. 

In view of the enormous discrepancy to be accounted 
for—50 per cent. of total energy—s variations 1n the 
constants adopted would naturally be of little moment. 
The writer has therefore adopted those given for lighting 





gas in the Institution of Mechanical gineers’ Report, 
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Change of volume owing to chemical combination is 
neglected, being of trifling amount. 

he above Table gives Dugald Clerk’s observed values 
of pressure with those calculated, first, on the constant 


specific heat hypothesis ; secondly, on the variable specific | 


t hypothesis ; and lastly, on the variable specific heat 
bepotiads with the correction for cooling made in the 
manner stated above. The agreement between the last 
of these and the results as experimentally found is 

rked. 

Professor Perry has given* a linear relation between 
pand the ratio of air to gas n for Dugald Clerk’s results, 
and between the limits of n in ordinary use it is true that 
this relation holds. The general equation, however, bears 
at first sight very little resemblance to’ a linear law, but 

robably does so when suitable approximations are made, 
Ke will therefore be seen that from these. experimental 
results an expression can be found for the rate of — 
of gaseous mixtures enclosed in metal cylinders of sta 
dimensions. It isnot easy, nevertheless, to apply these 
results to the case of ordinary gas engines; firstly, be- 
cause the connection between the rate of loss of heat and 
the dimensions of the cylinder is very complicated, but 
even more use, in an ordinary gas-engine cylinder, 
asthe writer has shown, the temperatures of the cylin- 
der walls and the piston are so very different, and condi- 
tions sometimes occur. in which, while the gas is bein 
heated by the piston’ it is at the same time being cool 
by the cylinder walls ; a state of affairs in no way analo- 
gous to the conditions holding in the above experi- 
ments. The-field thus opened for investigation shows 
promise of interesting and important results, and the 
writer hopes to pursue, in the near future, the considera- 
tion of these matters. 








THE TREATMENT OF MANCHESTER 
SEWAGE.t+ 
By G. J. Fowier, M.Sc. 


Tuk arainage area of Manchester, including portions 
of Audenshaw and Stretford, is 11,800 acres. he 
pulation using the sewers was estimated in March, 
902, at 564,000, whilst the rateable value for sanitary 
purposes was 3,523,000/. There are upwards of 1700 
miles of sewers within the city area ; these vary in size 
from 14 ft. by 10 ft. 6 in. to 9in. in diameter The water 
supply per head of the population is estimated at 29 
ions per day, of which 16 gallons are used for domestic 
purposes, the remainder being available for trade. The 
number of pail closets on March 31, 1902, was 73,915, and 
the number of water-closets 45,686. ‘The number of street 
soughs, estimated in 1896, was about 90,000. _The rainfall 
in Manchester, taken at Oldham-road, during, the past 
three years has averaged 31.9 in. Including storm water, 
the average daily flow of sewage for the year ending 
March 27, 1901, was 34,071,019 gallons. 

The greatest daily flowrecorded was on Tuesday, 
August 7, 1900, when 163,624,000 gallons passed down to 
the outfall works. The greatest rate of flow registered 
was from 9 p.m. to 11 E> on August 6, 1900, when it 
reached 222,625,000 gallons per 24 hours. These exces- 
sive flows were in part cau by floods in the Rivers 
Irwell and Medlock. These floods backed up some of 

' the storm-water overflows, provided at certain points on 
the main drainage system, into the main sewers, thus 
considerably augmenting the flow at Davyhulme, where 
are the existing precipitation tanks. The dry-weather 
flow is Pens rd in excess of the theoretical quan- 
tity deduced from the water iy nya The greater part 
of this excess is accounted for by subsoil water enter- 
ing the sewers, the rest is sent in by those manu- 
facturers who use water from wells and other sources. 
Under normal conditions the trade effluents form 
about 5 per cent. of. the total sewage received at 
Davyhulme.. Much of the impurity thus contributed is 
in solution, and is for the most part unaffected by the 
lime and copperas treatment in use at the outfall works. 
The following were stated to be among the chief trade 
effluents which are discharged into the Manchester 
sewers: Ammonia recovery liquor, containing ammonia, 
silphocyanates, traces of pyridine and other tar pro- 
ducts ; benzol washings, containing sulphonic acids of 
naphthalene, &c.; also the waste liquors from breweries, 
dye and bleach works, galvanising works, grease re- 
fineries, tanneries, rubber goods works, tripe-dressing 
works, and mineral water manufactories. These effluents, 
although in most cases non-putrefactive, and in some cases 
even antiseptic, greatly increase the analytical numbers. 

-he present works, which first eame into operation in the 
spring of 1894, are designed for the treatment of sewage 
by chemical precipitation. The sewage, as it reaches the 
fen pees through a system of screens and catchpits 
a to intercept the coarser floating matter and 

eavy detritus. It is afterwards treated with lime and 
Copperas. These together form a flocculent precipitate 
which carries down the lighter suspended matters, causing 
them to settle in the tanks, the clarified effluent flowing 
into the Ship Canal. The precipitated matter or sludge 
pushed from the tanks by manual labour into channels 

tading to two ejectors, from which it is forced under air 

Rssure into two storage tanks near the banks of the 
fo Pp Canal below Barton Locks. From these tanks it 

i by gravity into the sludge steamer, and is deposited 
sea beyond the Mersey Bar. The sewage outfall 

mac are on the south side of the Manchester Ship 
al, which they adjoin. There is a landing-stage an 

— below Barton Locks for the pur of loading the 
ew sludge steamer ; and above the locks there is a wharf, 

steam cranes and weighbridge, at which coal, 


* “The Steam Engine,” . e 442. 





'vhemicals, and materials for construction are landed. 
The works are approached on the south-east side by a 
private road 30 ft. in width, leading from Barton- to 
the main entrance. The total area of land compressed in 
the Davyhulme works amounts to 176.5 acres, of which 7.5 
acres are occupied by ipitation tanks, 15 acres by 
buildings, sludge tanks, &c., and land in connection there- 
with, and 5 acres are occupied as wharves and lay-byes ; 
leaving 149 acres not occupied and available for use, but 
pron oe existing roads, railway embankment, disused 
— , and irrigation area and bacteria beds now being 
aid out. 

The street gullies in Manchester being in general un- 
provided with silt traps, the sewage, especially in time of 
storms, contains large quantities of heavy detritus from 
the streets, together with cinders, and sometimes coal, 
from _boiler-houses, &c: This was formerly barrowed out 
of the precipitation tanks at considerate trouble and 
expense. uch floating matter, such as cotton waste, 

and omg of various sorts is also present, which 
would tend to choke the sludge plant if allowed to pass 
into the tanks. A system of screens and catchpits has 
therefore been devised and erected for removing this 
material from the sewage as far as possible before chemical 
treatment. The present arrangements have been in 
satisfactory operation since January 26, 1900. 

The plant is in duplicate, one set of screens, &c., on 
each side of a central storm-relief channel. One set only 
is used when the flow is at its lowest, or when repairs are 
necessary. Both sets are used during the hours of heavier 
flow or p hm storms. At the entrance to the screening 
chaniber is a fixed screen formed of bars 44 in. by 1 in., 
with 6-in. spaces. This screen serves to arrest all la 
pieces of timber, &c., which may be carried down the 
sewer. Between this screen and the next is a cutwater 
of concrete cased in iron plates for the better distribu- 
tion of the sewage over the screens and catchpits. The 
screen of No. 2 extends over the whole width of the screen- 
ing chamber, 37 ft., but is formed in three sections, each 
of which can be worked independently. It is constructed 
of g-in. iron bars with 1}-in. openings. This screen 
is mechanically cleaned by tines attached to channel iron 
bars, which are fixed to endless chains working on 
sprocket wheels at each end of the section of the screen. 

he wrought-iron channel is cleaned with a squeegee, and 
its contents loaded into wagons which pass through the 
centre of the chamber immediately over the storm- 
relief channel. The third screen is very similar to that 
of No, 2, with the exception that no brush arrangement 
‘is attached for cleaning, and the mesh of the screen is 
} in., the bars being of j-in. metal. The screen is divided 
into four independent sections. Both No. 2 and No. 3 
screens are surmounted with headstocks, carrying the 
necessary sprocket wheels and driving pulleys for clean- 
ing. The machines are driven by cotton belts from a 
countershaft overhead, with fast and loose pulleys and 
the necessary striking gear. Elevators or dredgers deal 
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require a forced draught. Further a 
made as to the most satisfactory means of disposing of 
screening-chamber refuse. If it is found that this can be 
economically burnt in a destructor, a constant: supply of 
clinker could be obtained which would be of value tor the 
bacteria beds, and at the same time a material which 
tends to become a nuisance in hot weather would be dis- 
posed of in an inoffensive manner. 

The precipitation tanks are eleven in number ; two are 
at — being used as septic tanks. cay aye gene 
tank is 300 ft. long and 100 ft. wide. e tanks are 
divided by brick walls. The floors are of concrete, and 
fall from the north to the south ends, where the decant- 
ing valves are p) . The average depth of the tanks 
is 6 ft., and their total capacity is 12,578,000 gallons. - 

The machinery at Davyhulme includes the plant neces- 
sary for pressing the sludge into cake, for liming the 
sewage and re-liming any sludge which is p into 
cake, and for ejecting the — from the precipitation 
tanks to the sludge-storage tanks near ‘the jetties below 
Barton Locks. e two boilers are of the double-flued 
Lancashire type, each being 30 ft. os by 7 ft. 6 in. in 
diameter. The working pressure is 75 1b. per square inch. 
An economiser has been erected at the back of the boilers, 
and 5 has been reserved in the boiler-house for a 
third boiler. 

The engine-house is 70 ft. by 33 ft., and contains the 
following machinery : 

Two air-com rs, with steam cylinders 14 in. in dia- 
meter, air cylinders 12 in. in diameter, with a 20-in. 
stroke. The crankshaft carries double flywheels, the 
whole being mounted on the cast-iron air-receivers. The 
air pressure for charging the sludge presses ranges from 
75 lb. to 100 Ib. per square inch, the normal pressure being 
90 Ib. The compressors are also used for supplying com- 
pressed air for working two ejectors, which force the 
— p two storage tanks, from which it gravitates 
to the ship. A low-pressure air-receiver is also pro- 
vided. The ejectors are worked at a pressure of about 
35 Ib. per square inch. 

Two sets of duplex pumps for supplying hydraulic 

ressure for actuating the-rams of the sludge presses. 
iameter of the steam cylinders, 9} in.; diameter of the 
steel ram cylinders, 1 in.; stroke, 9 in. They su 
water direct to the accumulator; this has a ram 7 in. in 
diameter, the casing being weighted with scrap, The press 
rams are worked at a pressure of 27 cwts. per square inch, 

A vertical engine for driving the dynamo with cylinder 
12 in. in diameter by 16 in. stroke, running at 150 revo- 
lutions per minute in normal work. i ine drives 
by means of link leather belting one dynamo for lighting 
the works and the approach road. Batteries have been 
provided for the storage of electricity. 

A horizontal engine for driving the screening-chamber 





machinery with double cylinders, 10 in. in diameter by 
20 in. stroke. : 
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experimental filter- b 


with the heavier matter which is deposited in the two 
catchpits situated between the second and third range of 
screens. The catchpits are in the form of hoppers, each 
side inclined to a common centre or race, in which the 
elevator buckets work. When these machines (four in 
all, one for each catchpit) are working, the buckets tip, 
on passing over the sprocket wheel in the headstock, into 
a hopper, by which the detritus is conducted into a 
metal channel or conveyor. Scrapers, attached to end- 
less chains, push the detritus along this to a point over 
the central tramroad, into a wagon placed ready for its 
reception. By means of the machinery and catchpits, 
about 90 tons per week of solid matter are removed fom 
the sewage in dry weather; and in stormy weather as 
much as 50 tons have been removed in 24 hours. : 

An average sample of the detritus was found to consist 
of a large proportion of sand, fine cinders, a 
fair amount of coal in moderate-sized pieces, also gravel, 
clinker, small pieces of brick, wood, leaves, &c. Alto- 
gether there was about 35 per cent. of combustible matter 
in the dried sample, of which about 7 per cent. was coal, 
which could easily be picked out by hand. A rough 
experiment has shown that this material, if mixed with 
the garbage from the screens and allowed to drain, can 





t Abstract of ; i i 
paper read before the Sanitary Institute 
Congress at Manchester. Sections IL. and III. 
































be burnt with about 25 per cent, additional fuel. To 


AMMONIAS. 
OxyGEN ABsoRBED~- OxyGEN ABSORBED—THREE Beek! 
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* The numbers given in these columns are the average results of analyses of samples of tank effluent taken when filling the 
+ Tank effluent sampled at 2 p.m. only each day. 


t Tank effluent sampled twice per day. 


A small vertical engine for driving the lime eet: 

A duplicate pump, with cylinder 9 in. in diameter by 
10 in. stroke, is provided for supplying the lime-mixers 
with water. : 

The lime-house is 83 ft. by 55 ft.; and is divided into 
five bunkers, with a barrow connecting the store 
with the lime-mixing room. There is a 17 ft. wide 
extending the whole length of one side the store. 
The lime is — on the ground level, and thence bar- 
rowed to the slaking pits. There are six lime-mixers, 
with revolving horizontal arms for page a the 
slaked lime and water. These machines are on a 
raised gallery, and are fed by chain elevators and small: 
buckets. ey are utilised as a stand-by, the mixing 


being mainly done by the pug-mill. 
The wae ae own a sludge steamer—the Joseph 
Thompson—built by the Naval Comsteuctage: and Arma- 


ments Company, of w-in-Furness. This was con- 
structed on the same lines as the six vessels in use on the 
Thames for the di 
ings and specifications were su 
Binnie. This steamer hasa carrying capacity of 1000 tons. 


The dues for the transit of the steamer along the Man- 
chester Ship Canal have been commuted by agreement 
with the company for an inclusive payment of -500/. per 


obtain clinker from the mineral matter would peratly 


pereamseensnernrren recess: 5 
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TREATMENT OF OpEN Sepric TANK ErriueNnt on Beps “A” AND “C” (Primary) AND “D” (SECONDARY). 
Periodical Averages of Daily Samples, Commencing January 4, 1900. 
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. Mersey and Irwell Joint Committee's limits of impurity : Four hours’ oxygen absorption = 1 grain per gallon ; 














albuminoid ammonia = .1 grain per gallon. 


annum. The steamer made her first trip to the deposit- 
ing ground outside the North-West yr ogee on Decem- 
ber 20, 1897, and before the close of the year had made 
three journeys, disposing of 3000 tons of wet sludge. 

For loading the steamer, the sludge flows along an | 
open channel in the subway at the south end of the pre- | 
cipitation tanks to two pneumatic ejectors ; each tank | 
contains 300 gallons of sludge. ° The ejectors are placed in 
an underground chamber, and discharge the liquid sludge | 
through two cast-iron sludge mains 10 in. in diameter. | 
This pipe is duplicated, and at the ends of the precipita- 
tion tanks, where the ground is bad and the pi are 
20 ft. below the surface, they are protected by brick arch- 
ing; they have been protected in a similar manner in the | 
deep cutting on Sir Humphrey De Trafford’s property. | 
The sludge mains lead to the two sludge-storage tanks | 
below Barton Locks, each of which holds 1000 tons of 
sludge. The distance which the sludge is conveyed through | 
the sludge main is about three-quarters of a mile, and the | 
height it is raised from the ejectors to the sludge tanks 
is 32 ft. The pressure employed for ejecting the sludge 
from the ejectors to the storage tanks is about 35 1b. per 
square inch. The sludge-storage tanks are situated on 
high ground near to the Ship Canal, below Barton Locks; 
and the steamer is filled from them by means of a cast- 
iron outlet pipe 24 in. in diameter, through which the 
sludge flows by force of gravitation. Calculating from 
the number of ejector discharges.and the density of the 
sludge, the weight of sludge removed per annum by the 
steamer would be about 195,000 tons. 

The total capital cost of the site of the works at Davy- 
hulme and the expenditure in tanks and equipment, 
exclusive of the filter- beds now being constructed, 
amounts to nearly 230,000/. 

For the chemical treatment the amount of lime and 
copperas added varies considerably according to the 


| ditions of treatment. 


of purification by chemical treatment as above described 
is inadequate, owing to the fact that the effluent still 
contains a large amount of putrescible organic matter, 
thereby adding to the already considerable pollution of 
the Ship Canal water. This matter has for long been 
the subject of complaint of the Mersey and Irwell Joint 
Committee, and in May, 1898, the Manchester City 
Council resolved to take the advice of three eminent 
experts—one chemical, one biological, and one engineer- 
ing—on the general question. r. Baldwin Latham was 
appointed as engineer, Professor Percy Frankland as 
bacteriologist, and Professor W. H. Perkin, junr., as 
chemist, and after considering various iy aggeenans which 
had been made for the treatment of the sewage, and 
after visiting several other towns, the experts were led 
to experiment on the application of bacteriological pro- 
cesses to the purification +3 Manchester sewage. 

An experimental installation was laid down by which 
the sewage could be subjected to a great variety of con- 
These experiments were carried 
out under the direction of the experts to the beginning 
of 1900, and are still being continued by the Superinten- 
dent. They apply to the treatment of settled sewage by 
single, double, and triple contact on bacteria beds; the 
treatment of raw sewage by single, double, and triple 
contact on bacteria beds ; the treatment of raw sewage 
by means of the open septic tank, followed by one or 
more contacts on teria beds; the treatment of raw 
Sewage by means of the closed septic tank, followed by 
one contact on bacteria beds; the treatment of storm 
water. 

In addition to the experiments carried out in connection 
with the installation above mentioned, experiments on the 
purification of chemically-treated sewage on bacteria beds 
which had been started by Sir Henry Roscoe in 1895, were 
continued, and are still being carried on at the present 





character: of the sewage, the quantity of precipitant used 
for the twelve months ending March 27, 1901, being at 
the average rate of 


Grains per 
Gallon. 
Lime (CaO) ... 2.17 
Sulphate of iron 1.17 
3.34 


1n order to account for these yo ear low numbers, 
it should be remembered that the character of the various 
trade effluents in Manchester sewage is such that they 
often mutually precipitate one another, and, co uently, 
reduce the amount of precipitant necessary. After the 
first flush of a storm, moreover, the sewage is highly 
dilute, and it has therefore been customary to discon- 
tinue treatment at these times, as the effect of chemicals 
diminishes as the sewage mes less concentrated. 

The results of chemical treatment for the period 1896- 
1902 are shown on the Table on the previous page. 

The cost of treatment of sewage by the precipitation 
method for the year ending March 27, 1901, was as 


follows per million gallons : 
£ 8. d. 
Precipitation . 07 06 
Sludge disposal ... 01011 
Coal 0 2 5.4 


Incidental expenses (including pro- 
fessional charges, renewals, and 
repairs, less receipts)... uy & 


9 86 


time. From these experiments it has been concluded— 

1, That the bacterial system is the system best adopted 
for the purification of the sewage of Manchester. 

2. That the bacterial processes are best conducted in 
several stages. 

(a) Settlement and screening out of the grosser solids. 

(b) Anzerobic decomposition in the septic tank. 

(c) Oxidation on bacteria beds. 

For thoroughly satisfactory purification more than one 
contact is necessary for Manchester sewage ; but recent 
experiments have shown that the area of secondary beds 
— be considerably less than the area of primary beds. 

he above Table will show the average composition 
of the open septic tank effluent and the filtrate from 
primary and secondary beds, it being understood that 
the area of the latter is only one-half that of the former. 


(Zo be continued.) 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 30th ult., the s.s. Rissa went for 
her trial trip off the coast. This vessel has just been 
completed by Messrs. Wigham - Richardson and Co., 
Limited, for the Cork Steamship Company, Limited, of 
Cork, and is designed for service between Live 1 and 
the Continent. She is 270 ft, in length by 35} tt. beam, 
and has been built to attain the highest class in Lloyd’s 
Register. The om and boilers, which have also been 
constructed by Messrs. Wigham-Ric son and Co., 
worked on the trial trip without the slightest hitch, 
giving entire satisfaction to all concerned. 





On Wednesday, the Ist inst., the steel screw steamer 





It isa matter of common knowledge that the system 


Achaia, built by Messrs. Craig, Taylor, and Co., Stockton- 





on-Tees, to the order of Messrs. A. C. De Freitas and Co, 
of Hamburg, pi ed to sea for her trial trip. The 
dimensions of the vessel are: 289 ft. by 40 ft. by 27 ft, 
6in. depth, moulded. The —— have been constructed 
by Messrs. Blair and Co., Limited, Stockton-on-Tees, 
the cylinders being 24 in., 40 in., and 65 in. by 42 in, 
stroke, with two , Hasel steel boilers working at 160 Ib, 
poem, The vessel maintained a speed of nearly 12 

nots. This vessel is a duplicate of the Morea, recently 
despatched by the same builders, and is the tenth vessel 
built by them for the same owners. 





On Thursday, the 2nd inst., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby Shipbuilding Yard, 
Thornaby-on-Tees, a steel screw steamer, named Phu- 
Yen, of the following dimensions—viz., 280 ft. by 38 ft. 
by 22 ft. 3in. moulded. The machinery has been con- 
structed by the North-Eastern Marine Engineering Com. 
pany, Limited, Sunderland, the cylinders being 20 in., 

in., and 54 in. in diameter by 39 in. stroke, with two 
large steel boilers working at 180 1b. pressure. - This 
vessel has been built to the order of the Compagnie 
Francaise Cabotage des Mers de Chine, Paris, 0 the 
superintendence of Captain Narcisse Thomas. 





There was launched from the nga of Messrs, 
Cochrane and Sons, oe gar iy Selby, on Thursday, 
the 2nd inst., two steel lighters, the dimensions being 
72 ft. by 20 ft. by 9 ft. 6 in. moulded, built to the order 





of Messrs. John A. Scott, Limited, of Hull. They were 
named the Iona and the Staffa respectively. 
On Thursday, the 2nd inst., the 1 steel screw steamer 


Nolisement, built by Messrs. William Gray and (Co., 
Limited, West pgs oy for Mr. W. G. Morel, Cardiff, 
had her trial trip in Hartlepool Bay. The vessel is of the 
following dimensions: Length over all, 352 ft.; breadth, 
49 ft. 6 in.; and depth, 28 ft. 3 in. Triple-expansion 
engines have been supplied from the Central Matas 
Engine Works of the builders, having cylinders 254 in., 
40} in., and 67 in. in diameter by 45 in. stroke, together 
with large steel boilers adapted for a working pressure of 
160 Ib. per square inch. e vessel underwent the usual 
manoeuvring satisfactorily, and the machinery ran 
—— and without hitch. The average speed was 
nots. 





The new steel screw steamer Tancred, built by the 
Tyne Iron Ship Building Company, Limited, of Willing- 
ton Quay-on-Tyne, to the order of Wilh. Wilhelmsen, of 
Tonsberg, Norway, had her trial trip from the Tyne on 
the 2nd inst. The main engines, which have been sup- 
plied by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, have cylinders 24 in., 
39 in., and 66 in. indiameter by 45 in. stroke. Notwith- 
standing that the sea was very rough, both ship and 
machinery behaved well. 





On Friday, the 3rd inst., the steel screw steamer 
Hobart, built by Messrs. William Gray and Co., Limited, 
West Hartlepool, to the order of the Melbourne 
Steamship Company, Limited, Melbourne, was taken to 
sea for her trial trip. The vessel has been built: to 
Lloyd’s highest class, and her dimensions are: Length 
over all, 317 ft. ; breadth, 45 ft. ; and depth, 22 ft. 5} in. 
She has a full poop, i. two short bridges, and 
topgallant forecastle. loon and cabins for captain, 
officers, engineers, and twelve passengers are fitted up in 
houses on the bridge, and the crew’s accommodation is 
forward. The engines are of the triple-expansion t 
and have been supplied from the Central Marine Engine 
Works of the bulk ers. The cylinders are 22 in., 35 in., 
and 59 in. in diameter, with a piston stroke of 39 in. 
Steam is supplied by two large steel boilers working at a 

ressure of 180 lb. per square inch, The trial was a satis- 
actory one, the average speed of the ship being 11 knots. 





The Laxevaags Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Saturday, the 4th inst., 
the s.s. Norheim, built to the order of Messrs. Harloff 
and Bée, of Bergen. The princi dimensions are: 
Length, extreme, ft.; breadth, 36 ft.; depth, moulded, 
19 ft.; deadweight, about 2200 tons. The machinery has 
also been constructed by the Laxevaags Engineering and 
Shipbuilding Company, the cylinders being 17} in., 
29 in., and 48 in. in diameter respectively, by 33 in. stroke. 





On Saturday, the 4th inst., a somewhat rare type of 
vessel was launched by Messrs. Wigham-Richardson and 
Co., Limited, in the shape of a cable-repairing steamer, 
which is being constructed to the order of the Eastern 
Extension, Australasia, and China Telegraph Company, 
Limited, and which is a sister-ship to the Restorer, 
recently launched by Sir W. G. Armstrong, Whitworth, 
and Co., Limited, for the same owners. The steamer 
will be fitted with all the latest improvements for the 
service for which she is intended. She is a spar-decked 
steamer, 370 ft. in length by 44 ft. beam, and both the 
bow and stern overhang a great deal to facilitate the 
work of picking up and paying out the cable. The pro- 
pelling machinery will consist of two sets of triple- 
expansion engines, which, with the boilers, are being 
constructed: by Messrs. Wigham-Richardson and Co., 
Limited, and are designed to maintain a speed of 145 
knots. As the vessel left the ways she was named the 
Patrol, the christening ceremony being gracefully per- 
formed by Mrs. Pattison, of London. 








AsTRONOMY IN CurLt.—Mr. W. H. Wright, of the Lick 
Observatory, has been appointed to the c! ee of an @X- 
pedition which is to spend two years in Chili with 4 
view to a special study of the stars ‘of the southern 





hemisphere. 
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“ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators wt sed tn italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform sl of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office ition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


15,882. The British Thomson-Houston Soper, 
Limited, London. (F. E. Case, Schenectady, N.Y., U.S.A.) 
Electric Brakes. [12 Figs.) August 7, 1901.—This inven- 
tion is for the purpose of preventing electro-magnetic brake-shoes 
from sticking, by reason of residual magnetism, to the surfaces 
with which they come into braking contact, and according 
thereto means are provided for sending a demagnetising current 
in a reverse direction to the breaking current through the brake 
magnets after the braking current is cut off. Additional contacts 
adapted to cause the demagnetising currents to pass may be pro- 
vided on the controller, and these are preferably situated on the 

wer cylinder, and so dis that the demagnetising current 
is caused to pass before driving current is switched on, or an 
electro-magnetic switch may be used for the purpose. (Accepted 
August 6, 1902.) 


11,487. G.Harrison,London. (The Kabel-Fabrik Actien- 
Gesellschaft, Vienna.) Cables. [10 Figs.] May 20, 1902.— 
According to this invention there is provided an air-insulation 
conductor or cable wherein the conductor or conductors are held 
in the meshes of interengaging, interlacing, or intertwining bands 
or cords of insulating material, for the purpose of holding the 
conductor or conductors apart from each other or from a sur- 





rounding covering or invelope. In one form of cable one of the 
interengaging bands is wound spirally round two or more con- 
ductors and lies within the meshes of bands bent into zig-zag 
lines and arranged between the conductors in one or several 
lanes inclined to each other. Two interengaging bands may be 

nt into zig-zag lines on both sides of a conductor so as to inter- 
lace or intertwine alternately with bands above and beneath the 
conductor. (Accepted August 6, 1902.) 


14,573. The Edison and Swan United Electric 
Light Company, Limited, J. Shepherd, and D. Gover, 
London. Switch Sockets. (7 Figs.] June 30, 1902.—A 
switch, for use in an electrical glow-lamp socket, according to 
this invention comprises acam roller which can be turned by an 
external handle, a pair of springs connected to the conductors and 
bearing against the cam roller, and a pair of conducting pieces 
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connected to the leading-in wires, and so arranged that by turning 
the roller to one position the springs are pressed against them, and 
by turning it to another position the springs are separated from 
them, the circuit being thus closed and opened at two points, pre- 
ferably one on each lamp simultaneously. In a switch according 
to the invention, and which makes and breaks contact at four 
pee, electrical connection is made through metal pieces em- 
ded in the cam roller. (Accepted August 6, 1902.) 


15,467. J.C. Bose, Calcutta, and S. C. Bull, Cam- 
bridge, , U.S.A, Coherers. July 30, 1901.—A self- 
decohering coherer according to this invention contains galena as 
the radio-sensitive substance. The galena is contained in a tube 
progressively exhausted of air until the galena exhibits its maxi- 
mum sensitiveness. The tube may be heated at intervals to anneal 
the galena, and such heating may be performed by means of a 
1002.) of platinum wire cdiled on the tube. (Accepted August 6, 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,275. W. T. Sugg, London. Lantern for Incan- 
descent Gas - (3 Figs.) August 13, 1901.—This 

vention provides means by which groups of mantle burners 
May conveniently used in ceiling lanterns of the ventilating or 
es ae type. The upper part ‘of a lantern, or lower part of 
chi ce imney of a lantern, of this kind is counterbalanced, the 

mney being telescopic, in order that the lower part of the 





chimney and 


attached thereto may be raised by an atten- 
dant when the 


reflector requires cleaning. The burners are 
hable part provided with a handle, and making 


Fig. 7. 
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junction with the gas supply pipe through a conical spigot and 
socket joint, and are therefore removable together bodily from 
the lantern for cleaning and for removal of mantles. (Accepted 
August 6, 1902.) 


19,152. W.J. Dibdin and H. C. Woltereck, London. 

. (2 Figs.] September 25, 1901.—In this specifi- 

cation is b ly claimed ‘‘ the process of producing ———— 
or heating gas which consists in passing a mixture of superhea 

steam and hydro-carbons over metal continuously heated to a high 

temperature and adapted to act as a carrier of oxygen by most 

intimate contact, as shown and described.” An apparatus in 

which the process claimed may be carried out is described. For 
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(9782.) 
the production of a stable gas it is stated that the temperature of 
the retort and the proportion of oil and steam must be maintained 
constant, and that most intimate contact must be made by them 
with the catalytic material. It is stated that by this process there 
can be obtained either an excellent fuel gas containing no carbonic 
acid or a 16 en gas for lighting, the yield of the latter 
e 


ory 100,000 cubic feet per ton of oil treated. (Accepted August 6, 
1902. 

12,194. E. N. Mazza, Turin, italy. Centrifugating 
Gases. [2 Figs.) May 28, 1902.—A machine according to this 


invention for separating gases centrifugally, and which may be 
employed for furnishing oxygen-enriched air, comprises a fixed 
outer drum with a take-off for the heavy gas and a rotatable 
inner drum upon a hollow shaft, through one end of which gases 
to be separated enter, and out of whose other end the lighter of 
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the gases separated by the rotation of the drum issue. The 
rotatable drum is provided with deflectors which catch and com- 
municate motion to the entering gases near the point of their 
entrance at one end of the drum, and with a perforated barrier 
dividing the exit orifices of the heavier and the lighter gaseous 
mixtures at the otber end of thedrum. The exit end of the hollow 
shaft may be provided with a centrifugal exhauster. (Accepted 
August 6, 1902.) 


GUNS AND EXPLOSIVES. 


17,939. A. A.Common, London. Gun-Sights. [6 ewe) 
September 7, 1901.—This invention relates to sights of the kind in 
which a luminous pattern is mentally supe upon the target, 
the rays proceeding from the luminous pattern ing rendered 

rallel before reaching the eye. According to this invention a sight 
is provided which permits of both eyes remaining open, oneeye view- 
ing the target oper'y (or through a telescope or other non-sighting 
optical device), and the other eye receiving the impression of the 
luminous pattern from a sighting device comprising an illumi- 
nated or self-luminous pattern, and provided with means for pro- 





jecting parallel rays pr ding from the said pattern. The 
sighting device may comprise a tube having a dlighengas bearing 
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a mark at the end towards the target, and a lens for rendering 
parallel the rays proceeding from or from around the mark at the 
end nearest the eye. (Accepted August 6,1902.) 

15,5: A. A. Common, London. Gun - Sights. 
(12 Figs.) August 1, -1901.—A target-magnifying device for use 
in sighting guns according to this invention comprises a lens 
situated in front of the foresight, or bearing a foresight mark, 





and of greater focal length than the distance between the eye 
and the lens, and a back-sight spectacle or other peep-hole, con- 
stituting or used in combination with the back-sight. (Accepted 
August 6, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
A. Earle, Manchester. Reversing Gear. 


20,463. H. 
[3 Figs.] October 12, 1901,—This invention relates to reversing 
gear comprising two clutches, and in which one clutch or the 
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other is caused to engage according as motion of the driven shaft 
in one or the other direction is desired. .Three mechanical devices 
ink) purpose are described and illustrated. (Accepted July 30, 


MINING, METALLURGY, AND METAL- 
WORKING. 


9501. F. W. Martin, Sheffield. Treating Ores. 
April 24, 1902.—(Convention date, September 30, 1901. }—This inven- 
tion relates to the treatment of rich sulphide ores with the object of 
obtaining the precious metals contained in them. In the complete 
process according thereto the ore (which _— contain tellurium, 
selenium, sulphur, arsenic, antimony, tin, or phosphorus) is ground 
and heated with powdered batium-sulpho-carbide'in a reducing 
furnace, and the soluble sulphides thus formed are dissolved out, 
after which the solid residue is treated with a solvent of the pre- 
cious metals, and these are afterwards preferably precipitated from 
solution as sulphides by the use of barium-sulpho-carbide, (Accepted 
July 30, 1902. 

PUMPS. 

16,803. R. Stirling, Baku, Russia. Pumping 
Liquids. [5 Figs.] August 21, 1901.—This invention relates to 
the local means that serve for the introduction of air at the base 
of a column of liquid, such air being introduced for lighting 
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the fluid column and raising the liquid. According thereto the 
pipe containing the liquid is enlarged at its base, and a zone or 
i908) at the enlarged part is or are perforated, (Accepted July 30, 
1 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


10,071. A. C, E. Rateau, Paris. Governing Steam 
Turbines. [4 Figs.) May 1, 1902.—This invention soars par: 
ticularly to steam turbines of the kind described in British Patent 
Specification No. 11,701, of 1901, and in which a “ surc e” pipe 
admits steam directly to one of the turbine wheels, not being that 
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wheel farthest from the steam exit, and according thereto an auto- | felloe 
matic speed-governing device comprises a centrifugal or other 

measurer that acts not only on the throttle valve, but by 
means of mechanical (conveniently fluid pressure) or electrical 
relay devices to move obturators in one direction for progressively 


inner ends of the spokes, there’ ing them into the 
plane, and in consequence of their cross-sectional taper 




















improved wheel becoming loose, the necessity for removing the 
tyre and heating it and again shrinking it on to the felloe is avoided, 
because the wheel can be tightened by loosening the bolts, push- 
ing the inner ends of alternate spokes forward out of line with the 
intermediate spokes, and placing thin pieces of metal or other 
packing between the tapered cross-section faces of the spoked 
ends, and afterwards tightening up the bolts. (Accepted August 
13, 1902. 

Stalter, London. Self-Propelled 
] August 14, 1901.—The vehicle according 
to this invention comprises propelling mechanism in which the 
motor, an oil engine, may be worked continuously at its most 
efficient and adjustment, and by the same means is rendered 
practicable a very perfect control over the running 5 and 
stopping and starting of the vehicle. There is combined with the 
oil engine an air compressor, and with the driving axle of the 


16,307. J. G. 
Vehicles. [6 Figs. 
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partially closing the inlet to the turbine blades as the speed in- 
creases and steam supply is throttled, and opening them as the 
speed decreases, and for admitting steam to the “ surcharge” 
pipe should the speed become temporarily reduced below the 
normal. (Accepted August 6, 1902.) 

9682. J. H. Rosenthal, London. Water -Tube 
Boilers. {12 Figs.) April 26, 1902.—This water-tube boiler is 
provided with a separate water supply to the bottom row or rows 











vehicle an air motor. An intermediate receiver for air is provided 
and the cooled compressed air poles thence to the air motor 
may serve to cool the working cylinder of the explosion engine, in 
whose jacket it becomes usefully heated. The warmed com- 
pressed air may afterwards be further heated in a heat interchanger 
mn on one side to the exhaust gases from the explosion engine. 
air compressor may act as a motor to start the explosion 




















engine. Consumption of air is preferably made to automatically 
control the on the stopping and starting of the explosion 
7 engine. (Accepted July 23, 1902.) 
(ae0a] = hi MISCELLANEOUS. 
of inclined water tubes, and there may be a separate steam de- 18,511. J. Cc. M eather, London. Ladders. 


livery from the said row or rows. A water-tube steam generator | [5 
of the kind described and for marine use is detailed. (Accepted 
July 23, 1902.) 


Figs.) September 16, 1901.—The ladder according to this in- 
vention may be used for obtaining access to electric lamps, over- 
head trolley wires, and the like, and consists of two or more sec- 
tions, telescopically combined, the ‘lower attached to a pair of 
| ; ae ing, = _ upper A oy of = riction 

rackets at its m ‘ackle is provi for extending the 
— ee Pyceniatts ladders. Some distance from the upper end, and on the front side 
; : of the sliding ladder, is a flap or footboard hinged to the ladder 


- Aig po wise to 
ue cco on Gee — sides oan capable of resting on supports in such a manner that a 


VEHICLES. 


16,462. J. 8. 
Sp Wheels. 
tion relates to pneumatic vehicle 
an annular inflatable tube is inte 
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outer wheel rim. The claims are limited to the devices ‘‘de- 
scribed and illustrated upon the accompanying drawings.” The 
tube may be bolted to the inner wheel rim, and packing may be 
inserted between the sides of the outer wheel rim channel and 
the inner wheel rim. (Accepted July 30, 1902.) 


19,982. J. Hopper, London. Wheels. [9 Figs.) Oc- 
tober 7, 1901.—Heretofore, when using brazed tyres in the con- 
struction of wheels, it has been difficult to obtain a sufficient 
shrinkage of the tyre on to the felloe, as, on account of the 
brazing, the tyre could not be submitted to a sufficient heat to 
secure the requisite shrinkage. According to this invention, in- 
stead of shrinking the tyre on to the felloe, the felloe is forced out 
to the tyre. The ends of the felloe sections are made tly 
inclined, and the said sections are slightly larger than would be 
required to make a circle of the same size as the interior of the non- 
expanded tyre. When the felloe sections are placed in position within 
the tyre, they project alternately slightly beyond the of the 
tyre. The inner ends of the spokes are tapered longitudinally, as 
usual, to enable them to fit together solidly, and are also le of 
tapered cross-section in such manner as to prevent the inner ends 
of the spokes from being all in the same plane when nog together 
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man ascending the ladder can fold it back to allow him to pass 
it, and may then cause it to fall down on to its supports, and 
so provide a firm foothold on which he may stand to work. 
For his further safety at a certain height above the hinged foot- 
board is fixed a semi-circular band, attached to the sides of the 
ladders and by which he is surrounded. When the ladders are 
used for lamps carried on posts, a forked bracket is provided at the 
back of the w part of the top sliding ladder to embrace the 
lamp-post, thus render the ladder secure from overturning 





against the tyre, two plates, one fixed on the axle-box aiid | wires, 


sane | the 


the other loose, are bolted a —- the side faces of ‘tie. 
YY. 


forcing their outer ends against the felloe sections and | fri 
latter outwards against the tyre. The felloe sections are then 
forced into the same plane, whereby, on account of their 
being inclined, no space is left at the joints. In the event 


Tig.2. 


and in positions where the head cannot rest against a 
rt, a pair of props or poles are hinged at the upper end of 
lower ladder,:so that, being splayed out on either side of the 
der, they form, with its foot, a se pe | tripod. A lever 
e, ight angles. to the lower end of the ladder by 
s of le diagonal stays hinged to the ladder sides and 
ig in swivel brackets fixed to the lever frame in such a manner 
at the frame may fold up, is provided. (Accepted July 30, 1902.) 










724. J. Handshaw, Manchester. ‘Treatment of 
ter. August 1, 1901 —According to this invention, in order 


e plaster of Paris, when set, light and porous and possessi 
heat and sound insulating properties than heretofore, the 


plaster when wet is chemically leavened. The leavening may be 


uced by means of reaction between whiting mixed with the 
plaster and alum dissolved in the water with which the cement is 
gauged, but it is preferred to mix the.required bulk of gauged 
plaster as two liquid masses, one containing whiting and the other 
sulphuric acid, and then to blend the two masses together. One 
part of whiting may be used with eight parts of plaster in one 
mass, and one part of vitriol to fifty parts of water in the other, 
(Accepted July 16, 1902.) 

8469. J. T. Hanson, London. Organ-Stop. [2 Figs. 
April 25, 1901.—This invention has for object the production by 
means of a clavier, of musical passages, portamento or staccato 
at will, upon a reed or pipe organ. The tone of the stop may 
resemble the human voice or one of those instruments upon which 


Fig.t. 





it is customary to perform slurs. In one apparatus five pipes are 
used for the production of three octaves, and these are lengthened 
and shortened by a mechanical movement that actuates auto- 
matically an internal piston or an external cylinder or slot-closing 
slide. (Accepted July 30, 1902.) 


18,966. W. Cross, London. (D. H. Brandon, Paris.) 
Tube Expanders. [7 Figs.] September 23, 1901—In this 
tube expander a tapered or coni mandrel feeds and drives 
reversely tapered or coned rollers projecting through slots in a 


box or holder while in contact with the interior of the tube to be 
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expanded, so that when the rollers are so driven the expander as 
a whole is caused to rotate. The feed is regulated by causing 
relative rotary movement between the box or holder and an ex- 
ternally screwed tube or sleeve which surrounds a part of the 
mandrel and serves as an abutment or bearing and feeder for the 
mandrel. (Accepted August 6, 1902.) 


7372. J.J.McOsker, Salem, Mass., U.S.A. ers. 
[2 Figs.) March 26, 1902. (Convention date, April 30, 1901.)— 
A flyer for een Fie and which, it is stated, can be easily and 

, 


cheaply construc’ according to this invention comprises a 


Fig.2. 














ee 


tension bar, between which and the arm the yarn passes from a 
plate having thread-engaging means at its end. At the bottom 
of the arm there is a sleeve, between which and the lower end of 
the tension bar the yarn passes before it is wound round the 
presser finger. (Accepted August 6, 1902.) 

13,026. V. F. — London. (Abwirme-Kraftmaschinen- 
Gesellschaft, Berlin.) Vapour Generation. June 7, 1%2— 
In order to reduce the quantity of volatile liquid that must be 
contained in a vapour generator, another liquid having 4 higher 
boiling temperature than the volatile liquid, and a very low chee 
cal affinity for it, is mixed with it. Examples cited are the addi- 
tion of water to methylic chloride, naphtha to ether, and glycerine 








by hand and no force applied to them. When the felloe and spokes 


are arranged within the tyre in readiness for the expansion of the 


| Sideways. When the ladders are to be used for access to trolley 


or mineral oils to sulphurous acid. (Accepted August 6, 1902.) 
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washer, 5 in. by 2 in. by } in., hard up against the 
slot-rail webs inside, the tie-bar passing through a 
half hole in each rail-end. 

The tie-rods on both sides maintain the normal 
opening in the slot, which is ? in. 

In the arrangement of these tie-bars an important | 
departure has been made from the general American | 
practice. In Dr. Kennedy’s arrangement slot-rail | 
and track-rail tie-bars are in the same vertical plane; | 
in American practice they are frequently separate. | 
By having one end of each bar rigidly held to the 
yoke, perfect control in gauging either track or 
slot-rail is secured, and the possibility of slot 
closure, which may result where tie-bars extend | 
from slot to track-rail, avoided. In Figs. 34 to 39 
on page 496 there are reproduced details of the tie- 
bars, which again are shown in position on the 
general section (Fig. 15) on the two-page plate. It 
duit. The yoke, the dimensions of which are} will be noted from the detail drawings that there 
marked on the cross-section of the line-formation | are two types of washers for the slot-rail tie-bar ; 
on the two-page plate (Fig. 15), are of cast iron, ' one type is used along the rail, except at the joints, 


THE ELECTRIFICATION OF THE SOUTH 
LONDON TRAMWAYS. 
(Continued from page 432.) 

In our previous article we described the process 
of lifting the old track, and we now turn to the work 
of laying the new line, with its conduit for the 
electric conductors in the centre. On the present 

ge and pages 498 and 510 we reproduce a series 
of photographs illustrative of the whole process, 
and on the two-page plate accompanying this issue 
we reproduce drawings showing the work as it will 
appear when completed. 

The first operation in the reconstructive work is 
the digging of a trench for the conduit (Fig. 6), 
suitable in section to accommodate the yoke 
which serves the purpose of carrying the slot- 
rails, marking also the inner walls of. the con- 














Fic. 6. Diaeinc TRENCHES FOR ConpDvIT. Fia. 7. 


ae cs lb., and are made in Middlesbrough for | where another type, shown by Fig. 36, is utilised, with 
pe Qs. : b Sats : , 
St, hin conince. “Whees pmol) lid in the trench, | the Duasing’ eistaos:. ‘Tha Ing is tomeated st the 
the Revie is lifted into position over them. The | butt. At the further end the tie-bar passes through 
of moving the rails is carried out by two-men a lug in the top of the yoke, as already indicated ; 
saree or niece! — The fps made up of | mg vi ay cone ae and sons ya m4 oo 
pieces of bent steel pivote e t int | the tie- r are screwed up. ese 
to constitute the falorum of a ier = that fe4 | jo of nag pailal form P casing eng ~ Bly to 39. 
- hag ss handle is raised, the bottom, formed with The forked end passes round the screwed end of 
ook ends, closes in upon the rail. The other has | the slot-rail tie-bar, and is wedged into position 
a = gy & ee so that four men may | perwess the — nut on a slot wertet — the 
get round it. ere is also a carriage for moving | lug casting. e two tie-bars are thus in the same 
oe Fg The pee ye which are Z bars, weigh- | vertical pene, so that there is a minimum of a 
ing 61.5 Ib. per yard (see Fig. 31, page 496), differ | ference with the paving ; but, more important still, 
souls ie the eee from those used on cable | there is an independent point from which to brace 
rll on account of thé large gathering of motal at leo, thet their Js no chance of the. Ge bare tilting 
the rail-head necessary he eee, aa ae ne ‘the sdol-coil. shitdhcia acres gs caret 
ested! drip at the inner edge. This drip is} When the yoke and slot-rail are in position, the 
igne in 
— finds its way into the slot and prevent | 
it from creeping down the slot-rails on to the | 
epnductor-bars, Another distinguishing feature is | 
; at no fish-plates are used in fixing the slot-rails | a 
sether. Instead the slot-rail ends are supported | wedged up, as shown in Fig. 7. 
oy on to the yoke (Fig. ‘15), and atrue line is worked in with the assistance of wooden centring 
ured by means of a tie-bar pulling a large between the yokes. This is left for a day to 


aligning and surfacing, 
irons are placed across the 








t intervals between the yokes, and the rail | mixed mortar. 
Concrete is then | of a latch enables the bottom 


set, and on the beams being removed the work 
of concreting the alternative lengths of the walls of 
the conduit is completed, as shown in Fig. 8. 

The concrete used consists of six parts of Thames 
ballast to one of cement. The cement is ground 
so fine that the residue, after sifting on a sieve 
5800 meshes to the square inch, does not ex- 
ceed 10 _— cent. of the whole weight. To meet 
the peculiar requirements of tramway reconstruc- 
tion work, where it is of the utmost importance 
that traffic should be allowed on the completed 
work at the earliest possible moment, a quick-setting 
cement has been specified, giving a tensile strain 
of 500 lb. per square inch after the briquette was 
made seven days, Thames -ballast or broken stone 
are specified for concrete-work, and no stone larger 
than 2} in. is permitted to be laid. 

The material for the cement concrete is mixed on 
the way to the site in Fisher’s dromedary mixers, 
which take raw materials from side streets in ad- 
vance of the site of operations, mix them in 


Securine Siot-Rarzts to YOKE. 


transit, and thus deliver the concrete ready made. 
|The cylindrical drum for holding the material is 
/ mounted on an axle, the wheels of the vehicle being 
| fitted loose on the axle arms, so that they may re- 
_volve independently in turning curves, while there 
|is a pawl and ratchet connection with the drum, so 
‘that it rotates with the wheels when desired. The 
drum is provided with a hinged trap-door, which, 
when open, throws out of gear the pawl by means 
‘of a trailing-pin striking against the tail of the 
‘pawl. The car may thus be moved without the 
‘drum rotating while it is being loaded; and as 
loading proceeds the tendency is for the drum 
to turn slightly, so that the opening is brought 
‘to the top, enabling the drum to be almost 
‘full without risk of the contents spilling. On 
‘the way to the dumping-place the drum revolves 
| with the wheels, and a moderate haul suffices for 
| mixing the concrete thoroughly ; the materials are 


tercept the muddy surface water | former is packed below with cement concrete, and | carried up a little way with the climbing side of 
| the latter is secured by bolts to successive yokes. For | the revolving cylinder to curl over and slide down 
old sleepers or steel channel-|in successive thin sheets towards the front, with 
trench under the slot-rail | the effect that the stones are rubbed into a perfectly 


— the release 
alf of the cylin- 
drical drum to swing out, dropping the whole con- 
tents; and as the drum is automatically disengaged 


At the dumping- 
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from the wheels, the vehicle may move on without | the forked clip carrying the rail, the clip, of course, 


even stopping. On being closed the drum con- 
tinues out of gear for the return journey. 

The conduit having been formed in concrete, 
the work of laying the paving and rail-base pro- 
ceeds. This is also of concrete, 8 in. thick, 
but in the proportion of 7 of Thames ballast to 1 of 
cement ; and, upon its completion, the rails are 
laid in position, gauged, and packed ; a process 
illustrated in Fig. 10 on page 510. The rails are 
7 in. high with 7 in. base, 30 ft. long, and weigh 
102 lb. per yard, as shown on Figs. 15 and 33, the 


latter figure illustrating that used on straight lines ;| within the conduit, but supported on the hand-hole 


but on curves the rail is 104 lb. per yard, with a 
wider groove—1,%, in. as against 1), in.—and a 
slightly broader and higher lip, to enable the car 
wheels to ride more easily. 
the lugs of the yokes, as already described. 
Following upon the rail-layers are plasterers 
trimming the hand-holes into the conduit for the 
fixing of the conductor-rail (Fig. 9, page 498). These 
holes were formed in the concrete along with the 
conduit itself (Fig. 8). They have at top boxes 
of cast iron, 16 in. by 13 in., with covers at the 
street level of the same material and filled in with 
stone setts (Fig. 16). They are placed on both sides 
of the slot-rail, 15 ft. apart, and accommodate the 
insulators for the conductor-bars (Figs. 19 and 20). 
And this brings us to the laying of these con- 
ductors. They are of section, as shown in 
Fig. 20 on the two-page plate, and on Fig. 32, 
annexed. A condition of the manufacture of the 
conductor-bars was that the carbon and manganese 
should be kept as low as good rolling and strength 
would admit, so that the rails might have a high 
conductivity, and also be capable of bending easily 
for line curves. An electrical conductivity of not 
less than 10 per cent. of Matthiessens standard for 
pure copper was contracted for, but from tests 
made it has been found that a conductivity of 
nearly 15 per cent. has been secured. The con- 
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, is bonded with two stranded copper bonds ex , 
_ by hydraulic pressure. The press is inserted through | mortar (4 to 1) swept flush with the top of the 




























The rails are tied to! 


sanitary block paving has been laid, stone setts 
have been employed throughout. The best of 


| having an oblong hole to allow of this movement. 
the old setts have been redressed, and the new 


The units forming the insulator and clip connec- 
‘tions are all assembled in the contractors’ yard, | setts are either Aberdeen or Norway granite. The 
‘and there, within special box framing, tested, | specification calls for cement mortar to bed the 
both mechanically and electrically, before being | stones on, which have then to be racked and 
‘taken to the site. This greatly facilitates the rammed to a uniform height of } in. above rails, 
_ operation of fitting the parts into position. |The first grouting is of bitumen, which is run 

Each joint of the conductor-bar when in position | into the joints until it reaches within 14 in. of the 
nded | top, and the second grouting then follows of cement 


the hand-hole, and is carried in position upon a hook | setts. 
In Figs. 11 to 14, pages 498 and 510, there are 
_ reproduced photographs illustrating the work carried 
out at some typical junctions. Formerly it has been 
' the practice in this country to have pieces of rolled 
rails interposed between the point castings and the 
| cast crossing, but in this case Dr. Kennedy has en- 
| tirely dispensed with such combinations by accept- 
ing special lengths of castings, in some cases for 
‘a length of 17 ft., as against the 10 ft. to 12 ft. 
| of the former work, with the great advantage that 
|the work of reconstruction has been expedited, 
| while in the case of some crossings no deviation and 
| the minimum of interruption of traffic have been 
|involved. Another important point is that the 
radius of all curves is standardised—being 100 ft., 
|and no dummy or open points are used—all have 
| tongues 8 ft. long, and these are of planed forged 
‘steel. There is a piece of specially hardened steel 
| inserted, with a composition of lead and zinc, into 
| the casting at the points of greatest wear. It may 
| thus be renewed when worn, but it is guaranteed to 
| last longer than the abutting rail. All such special 
| work, with yokes, &c., is fitted and erected in the 
| contractors’ yard, and is there clearly marked before 
being dissembled, so that the laying of it in posi- 
tion occupies the minimum of time. The work 
of construction of such points and crossings is 
| pretty much as in other cases, trenches being dug 
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| for the yokes ; but theseare, as a rule, constructed 
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ductor-bars are in 30-ft. lengths ; and to enable | bar frame. The press is drawn up tight against the 'for the double width, as shown in Fig. 25. But 
them to be passed into the conduit there are at | bottom of the rail with a crank and screw, and is ultimately, as the conduits converge, the casting is 


intervals of 200 yards short pieces of slot-rail, which | 
These | stem of the pump there is a water cylinder, in conductor-bar is supported from the slot-rail in 


can be withdrawn so as to slip in the bars, 


there held firmly during operations. In the , made with one large and decreasing opening. The 


are subsequently carried forward to their exact posi- | which the fluid is compressed by a hand lever set the usual manner, but at the actual point of junc- 


tion by small trolleys running over the slot-rails. | 
This trolley is simply a rod with a hooked end, | leverage. 
—— through the slot upon two small sheaves. | 


at an angle to give the operator the maximum of | tion between the converging lines it is not possible 
The ram works upward, pressing one to have continuous conductors. In such case the 
end of the copper bond into the conductor-bar, car will ride over by its own momentum, and 


he system adopted for supporting the conductor- | against which the other jaw of the press is set. | although the lights will go out, the fraction of time 


bar is clearly shown in the cross-section on the 
two-page plate (Fig. 19). The bar is carried with- 


in and bolted to the forked ends of a horizontal | 


clip screwed to the bottom of a vertical steel rod, 
which again is cemented into a porcelain insulator 
carried within the cast-iron box or armouring, having 
a projecting lug, whereby it is bolted to the bottom 
of the slot-rail. The armouring, insulator, and rod 
are corrugated so as to obviate the possibility of 
the conductor-bar dropping. There is a layer of | 
cement between box and insulator, and between 
insulator and steel bar, as shown in Fig. 20. 

The current is conveyed to the car motors from 
the conductor-bar by means of a plough suspended 
from the car, as shown in Fig. 19. ‘T'o enable the | 
conductor-bars to be easily brought to line, so as to | 
suit the width of the plough, a means of adjustment 
has been provided by the fixing of a washer of 
special form. This washer, which will be seen im-! 
mediately on the top of the forked clip, with a/ 
nut-head over it, in 7 . 20, is in the form of an| 
eccentric ring, so that i the working of the nut- | 
head the eccentric action moves forward or rearward | 





The whole appliance is very compact, weighs only during which there is no contact will be so short 

110 lb., yet has a capacity of 15 tons, so that it is that there will be practically no inconvenience. 

easily worked in the confined space, yet effective in | The longest break in the conductor from this cause 

joining the flexible bond to each end of adjoining | is 12 ft. 

conductor-bars. | The mechanism for operating points is illus- 
Provision is made for plough inspection at the | trated on Figs. 21 to 24 on the two-page plate. 


end of each half mile electrical section, at section |The rods, &c., are placed in a pit formed under 


insulators, and also in front of all junctions and | the ground level. The wheel-rail points are of the 
other places where there is any risk of the plough ordinary type, and are 12 ft. long ; the slot switch, 
being damaged. At such places there is either a it will be seen from the plan, is formed by a leaf 
physical gap in the conductor bars or they are spread | under each rail, as shown in section (Fig. 23). 


/out sufficiently to allow the plough to be lifted A special requirement of the actuating mechanism 


through the plough hatches and removed. All such is that the wheel-rail points and the slot-rail 


gaps in the conductor-bars other than those at | ‘‘leaves” must be worked simultaneously in opposite 


section insulators are bridged by insulated elec- | directions, and preferably from one lever. The two 
trical cables. 'slot-leaves are connected together by vertical levers, 

The conduit, conductor-bars, and hand-holes which again are tied together at the bottom by tle 
being thus completed, the paviors lay the causeway horizontal rod within the conduit, about 2 ft. 
between the rails, and the work is thus finished. below the street surface level. The two wheel- 
The County Council decided to run no risks of rail points are connected by similar but indepct- 
slot-closure due to using wood, or other material dent levers and rods. Both sets of levers are 
liable to expand, and with the exception of portions connected independently again by horizontal shafts 
of the roadway opposite churches or hospitals, where (shown in Fig. 24 on our two-page plate) to the 
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rocking arm which operates the points.. This 
arm is pivoted at a point near the bottom end, 
and the slot levers and rods are joined up 
below the pivoted centre, while the wheel-rail 
levers are coupled up above this point, so that 
by the moving of the operating lever there is 
secured an eccentric or crank action resulting in 
the tram-rail points being opened or closed while 
the slot is actuated in the opposite direction. The 
pit in which the mechanism is placed is covered by 
cast-iron boxes paved with setts; and instead of the 
operating lever always projecting above street 
level, it has a slot into which a hand lever is in- 
serted by the switch attendant. 

At crossings at right angles, where again sur- 
face steel-work is cast solid with the slot and tram 
rails, the yoke is of special design, as illustrated 
on the two-page plate (Figs. 26 and 27). The 
yokes are in this case bolted up, together, with 
plates to form a rectangular opening, which is 
covered over with steel superstructure. The con- 
ductor T bars are led from all points into the 
centre of this box, where there is an unavoidable 
break in the continuous conductor, but its length 
is inconsiderable. 

With regard to the materials used, all, with the ex- 
ception of the tie-bars and bolts, are made from steel 
ingots manufactured by the Bessemer basic pro- 
cess. The chemical composition of the track-rails 
allows a percentage of carbon from 0.4 to 0.5; 
manganese, from 0.7 to 1; sulphur and phosphorus, 
0.08 (not more) ; and silicon, 0.09 (not more). The 
drop tests required for the finished track-rail are 
as follow: 


Drop. Deflection. 
First blow... 123 7 ft. 4 in. to g in. 
Second blow Bh 20 ft. 2 in. to 3 in. 


The rail is placed on supports 3 ft. 6 in. apart, and 
the falling weight used is 1 ton. The tensile tests 
specified are indicated in the following table : 











Tensile Strength in Tons| Elongation not Less 
per Square Inch. than 
Be Length be- 
Not Less Not More tween Test 
than than Per Cent. Points in 
| Inches. 
Track-rails  .. 88 47 15 2 
Slot-rails a 85 40 18 2 
Conductor-bars 20 25 26 10 
Tie-bars x 30 35 














The track-rails have the same fishing angle top 
and bottom for the fish-plates, which weigh about 
54 lb. per pair, and are 20 in. in length, with four 
bolt-holes. The top of the outer fish-plate is brought 
flush with the head of the rail, taking the place of 
a strip ? in. broad cut from the head of the rail, 
and thus securing a continuous surface for the car 
wheels. Locking-nuts of helicoid pattern are used 
for the fishplate bolts (Fig. 33). 

The cast iron is specified to be cast from the best 
grey metal, and test-bars, 2 in. by 1 in. section, 
cast at the same time as the metal is run, must 
bear a load of 30 cwt. at centre of 3-ft. span, and 
give a deflection of not less than 0.3 in. All cast- 
ings have to be coated with preservative compound. 
The weight of the principal castings is as follows : 


Ib. 

Yokes (ordinary)... ee Ss sigs 153 
Cantilever yoke... a3 a? Lif 124 
Single insulator road-box frame andcover 184 
ouble ” ” ” 258 
Sump pit frame and cover sh ue 288 
Plough hatch... ay ye or: 5 144 
Insulator armouring ae! oe be 13 

a clips and washers (per set)... 94 


_ Under the Board of Trade regulations, the line 
is divided into half-mile circuits,.each having its 
separate feeder. At the point of intersection there 
is a break in the conductor-bars of about 2 ft., and 
the terminals are led to a switch-board erected in 
an enclosed support on the footpath. The switches 
enable the two circuits to be joined up in the event 
of any breakdown in the main leads from the power 
station to any one circuit. 

The drainage system is clearly shown by Figs. 28 
to 30 on the two-page plate. At about 180-ft. 
intervals 12-in. pipes have been laid under the 
permanent way at right angles to the rails, ona 
gradient of 1 in 10, These communicate with a 
sump, 3 ft. by 2 ft., formed at the'side of the track, 
with an overflow pipe into the drains. The sump 
has a manhole-cover at the street level. 





way, with hydrants at frequent intervals, so that 
by attaching a hose the conduit could be flushed out 
at night into drain-pits at short distances apart ; 
but this was subsequently abandoned on the 
ground of expense, and the distance between pits 
was shortened up. > 

Before departing from the subject of the per- 
manent way, it may be said that the work has 
been carried out by Messrs. J. G. White and Co., 
Limited, London, at a cost of 10,7001. per mile of 
single track, excluding rails, which bring the total 
to 13,9001. per mile. This does not include mains, 
cars, &c. Mr. A. N. Connett is the contractors’ 
engineer, and Mr. Fisher is the resident super- 
intendent of the works. The sub-contractors for 
the rails were Messrs. Walter Scott, Limited, Leeds 
Steel Works ; and for the special points and cross- 
ings, the Lorrain Steel Company, of America. Dr. 
A. B. W. Kennedy has advised the London County 
Council from the time the first of the tramways 
were taken over, and upon him has devolved not 
only the choice of system, but the working out of 
all the details, whereby all difficulties have been 
overcome and the process of reconstruction facili- 
tated with the minimum of inconvenience. Indeed, 
the specifications were models of perspicacity and 
completeness. Mr. Alexander illar, of Dr. 
Kennedy’s staff, has been resident engineer for the 
works. 

(To be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 465.) 
THe AccURATE CONSERVATION OF WEIGHT IN 
CHEmicaL Reactions. 

This communication by Lord Rayleigh, F.R.S., 
was made immediately after the delivery of the 
President’s address, and it deserved this place, 
though it was not a paper in the strict sense. The 
question touches the very foundation of our scien- 
tific belief. It has long been suspected that 
something is lost when substances interact chemi- 
cally—that is to say, that certain weights of sodium 
and chlorine do not give quite as much sodium 
chloride as the sum of the weights represent. The 
apparent loss is very small; in some cases, indeed, 
the compound has appeared to be heavier than 
the constituents. But the balance of the experi- 
mental evidence points to some loss which seems to 
exceed the limits of experimental error. Landolt 
and Heydweiller have recently, each on his own 
account, taken up the problem again, which has 
chiefly been investigated by German chemists, and 
Lord Rayleigh had proposed a discussion of the 
question in the hope of meeting these chemists at 
Belfast. They did not come, as they are not yet 
satisfied with their results, and Lord Rayleigh had 
not prepared any paper. Speaking from memory, 
he stated that discrepancies of 0.2 or 0.3 milli- 
gramme, equivalent to one part in a_ million, 
had been observed, and that would be too 
much even for careful gas research. To avoid 
all violent reactions, Heydweiller has filled 
the legs of an inverted U-tube with water and 
copper sulphate respectively, turned the tube, and 
weighed the resulting sulphate solution again ; he 
has further brought iron and copper sulphate in 
reaction, a simple substitution process. If there is 
really any loss, what does it signify? A change of 
weight need not necessarily imply a change of mass. 
Newton believed in the proportionality of mass and 
weight ; yet he investigated the point by comparing 
pendulums of different materials. He found no 
difference in their oscillation periods, nor did Bessel 
in similar experiments. If we assume the possi- 
bility of a loss, however, then, Lord Rayleigh said, 
work could be done simply by performing a cycle 
of reversible reactions, in one direction on the sur- 
face of the earth, and repeated in the opposite 
direction at higher elevation in the atmosphere. 
That would be against Carnot’s law, and would be 
one way of bringing home to us the fatal conse- 
quences of any such assumption. Direct solution 
in water might be objectionable, as the process dis- 
sipates some energy. But we might produce an 
attenuated vapour under a piston, so that solution 
could only begin after condensation. If we com- 
bined two substances on the earth’s surface, sepa- 
rated them at higher elevation, and repeated this, 
no work should be lost. nor gained ; but if matter 
were lost, the substance would rise with diminished 


In the original scheme the specification called for | weight, and work be done against gravitation. No 
a small cast-iron water pipe to be laid in the clear- | 


temperature changes are presumed to take place 





during this cycle. If any mass were lost through 
glass vessels, we must give up the idea of the im- 
penetrability of glass. 

This point was taken up in the discussion by 
Professor J. J. Thomson, who had made similar 
experiments in his early days with mercury and 
iodine, and almost lost his eyesight over them. 
The impenetrability of glass was certainly remark- 
able, for we know that water could be squeezed 
through gold. Professor Schuster doubted whether 
quartz was impervious to gases at high tempera- 
tures, as it was not trusted for thermometer re- 
search ; but any such permeability would not really 
explain the difficulty. Professor C. V. Boys depre- 
cated any discussion of a question almost of reli- 
gious belief; the discrepancies were too small and 
too irregular to admit of the assumption of selective 
gravitation. Dr. Larmor thought that the real 
problem was: Does the interposition of a screen 
make any difference in weight? which was a very 
difficult experiment. To this query Professor 
Schuster added that Balfour Stewart had weighed 
plates of lead in a vertical and in a horizontal posi- 
tion, and that Guillaume had pointed out that two 
kilogramme weights placed by the side of one an- 
other could not have exactly the same weight as 
the same weights placed on the top of one another. 
These objections have, of course, been considered 
by Landolt and Heydweiller. Another speaker 
mentioned that he had made thousands of experi- 
ments with brass tubes, spring pendulums, aneroid 
and mercury barometers, and had observed certain 
discrepancies. 


Dogs MorioN THROUGH THE ETHER CAUSE 
Dovuste REFRACTION ? 


This paper, also by Lord Rayleigh, once more 
raises another fundamental question. If we accept 
the wave theory of light, we must make one of 
two possible assumptions. Either the luminiferous 
ether accompanies the earth in its motion, and is 
therefore stationary as regards the walls of the 
laboratory ; or the ether is left behind, and all 
matter rushes through it at the rate of 19 miles 
per second. The first experimental investigation 
of this problem was made by Michelson and 
Morley in 1887. They studied the interference 
between two systems of rays, the one in a certain 
direction, the other at right angles to it, and turn- 
ing the whole apparatus, which was mounted on a 
large stone slab, floating on mercury, through 90deg., 
watched for any change in the phenomenon. No 
Michelson-Morley effect was observed then, nor in 
their repeated experiments, so that there would 
appear to be no relative motion between the earth 
and the ether. Thus the first of the two assumptions 
mentioned above would seem to be the more likely ; 
but the stellar aberration and theoretical considera- 
tions speak for the second. Hence, Lord Rayleigh 
himself, Professor O. Lodge, and others have de- 
vised other means of testing the question. Lord 
Rayleigh has recently tried to apply double refrac- 
tion tests which admit of high precision. He 
passed a beam of limelight through a liquid 
column, 30 in. in length, of water or carbon 
bisulphide, interposed between two Nicols, and 
watched whether the extinction of the rays in one 
position of the whole apparatus would be altered 
when the apparatus was turned so that its posi- 
tion with regard to the motion of the earth was 
changed. Toavoid errors through light creeping in 
accidentally, he arranged the experiment for band 
displacement. But no effect was observed, although 
a test experiment with a piece of pressed glass 
interposed in the path of the rays produced a dis- 
tinct effect which should yet be only a hundredth 
part as strong as the effect looked for. Solids were 
then tried ; but it is very difficult to get pieces of 
glass, salt, quartz, &c., 10 in. or 20 in. in length, 
and when pieces are joined and cemented together, 
any small motes or solid particles present in the 
liquid or balsam cause a dispersion of light which 
disturbs the experiment to an absurd extent, Lord 
Rayleigh said. When long columns of liquids are 
used, these motes settle after a while ; in small 
layers of liquids, shaking with concentrated sul- 
phuric acid can be applied as a remedy. 

Dr. Larmor considered this as the most important 
paper brought before the Section. He was not 
disappointed that the effect looked for would not 
appear. ‘Lord Rayleigh had himself mentioned the 
ee of Lorentz, FitzGerald, and Trouton, 
that all material bodies should change their shape 
when turned with regard to the earth motion, so 
that a foot-rule, ¢.g., should not in the morning 











498 ENGINEERING. [Ocr. 17, 1902. 
THE ELECTRIFICATION OF THE SOUTH LONDON TRAMWAYS. 
DR. A. B. W. KENNEDY, LONDON, CONSULTING ELECTRICAL ENGINEER TO THE LONDON COUNTY COUNCIL. 


(For Description, see Page 495.) 








Fic, 8. 


have the same length as at noon. That would be 
impossible to prove, perhaps; but it would com- 
pensate the effect that Lord Rayleigh wished to 
determine. Professor Everett proposed experi- 
ments with a substance crystallising in the cubical 
system, such as rock-salt ; but these crystals cannot 
be procured in sufficient size. Professor Glaze- 
brook suggested the fluorspars of Captain Gifford, 
the largest of which have a length of 6 in. 


Entropy AND Raprant ENERGY. 


We cannot do more than indicate very briefly 
the chief points with which Dr. J. Larmor, of 
Cambridge, Sec. R.S., dealt in this communication 
‘¢On the Application of the Method of Entropy to 
Radiant Energy.” It concerns the distribution 
of radiant energy in the spectrum of an ideal black 
body as defined by Kirchhoff, and the total amount 
of radiation. Dr. Larmor understands entropy in 
the Maxwell sense, as developed by Boltzmann 
for the electromagnetic theory of light, according 
to which every pencil of rays carries and com- 
municates entropy as well as energy. Planck 
has devised a method by means of which the 
distribution of energy in the normal spectrum and 
the corresponding temperature can be expressed 
with the help of two constants. In doing this, 
Planck presupposes that the entropy of any state 
of a system is a function of the probability of that 
state of velocities of the moving masses. Dr. 
Larmor agrees with Planck, and spoke particularly 
on the probability of certain complexions or for- 
tuitous aggregations of the moving parts. 


THe RELATION oF VottTaic PoTENTIAL TO 
TEMPERATURE. 


The second communication by Dr. Larmor is 
less abstruse. The question which he wished- to 
answer is: Is voltaic votential proportional to 
absolute temperature ? and he argued the point out 
on the lines of Carnot’s principle. When a con- 
denser is charged in air, it assumes a certain electric 

tential, and a Helmholtz double sheet is deve- 
laaad on each interface ; that is to say, the copper 
assumes a negative charge, owing to chemical 
affinity ibly, the layer of air immediately 
above will be put under electric stress, and a 
separation of its positive and negative charges 
wil take place in it, the positive charge being 
attracted by the negative charge on the copper. 
If the resulting potential is simply a function 
of the temperature, and if there be no affinity 


CoNCRETING THE CONDUIT. 
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of matter for the electric charges, then we should 
be able to get work by separating two plates, 
charged at one temperature, and bringing them 
together at another temperature. Experiments 
by Majorana, recently continued by Mr. Johu 


Brown, at first seemed to support the belief in | 
the proportionality of voltaic potential to absolute | 


temperature. But the agreement is only apparent. 
Majorana found, indeed, that his condenser poten- 
tial was lower in liquid air, at 80 deg. or 90 deg. 
absolute, than in air of ordinary temperature. 
The potential should have been diminished to 


| one-third, 





and become almost nil in liquid 
hydrogen ; Majorana, however, observed os 
the potential decreased to one-fifteenth in t . 
former case already. It would hence appear 7. . 
a body became cooled by being charged electrically ; 
in other words, as if some a teaan’s 
to fix an electric c e upon a metal. 
experiments, it on be censtiemed, were Loong 
some years ago with a view of determining - ze 
nature of the Volta contact effect, and, in the = 
instance, whether or not there be any Volta — o 
potential in a vacuum and in an atmosphere devo 
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. oxygen. The question was raised once more by 
rofessor Oliver Lodge in his presidential address to 
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is apparently next to impossible to remove, is 
as again in these researches, but it was only 


the Physical Society, and remained practically where \alluded to by Mr. John Brown, F.R.S., the Local 
it was, though Professor Lodge’s views appeared to | Secretary of the Belfast saoating, who did not yet 


find favour with .the many who had not so far 
decided opinion. The old question 


continuation of 


ve any account of 
i put his 


wish to 
Majorana’s experiments. Mr. Brown 


expressed ye 
of the film o gas on the metallic surface, which it | view of a condenser like this : Wherever we have a 








Fig. 3. 


| break in an electric circuit we have two poles; in 
|an electrolytic cell we get the double sheets of 


Helmholtz in the gaseous or liquid films on the 
plates ; remove the electrolyte from the cell, then 
a voltaic condenser remains. Professor Dewar, 
appealed to by the President of the Section, only 
dwelt on the remarkable facility with which bodies 
become electrically charged at low temperatures ; 
indirectly, therefore, he emphasised that extra- 
ordinary care is required in such experiments. 


LuMINosITY AND THE Kinetic THEORY. 

This communication by Mr. J. Butler-Burke, of 
Trinity. College, Cambridge, had, unfortunately, to 
be cut very short. Passing an electrodeless dis- 
charge through gases, Mr. Butler-Burke noticed 
that a phosphorescent glowappeared—and continued 
for a few minutes after stopping the current—when 
the pressure was reduced down to 0.7 millimetre (in 
the case of air), and ceased again when the 4 yee 
was diminished beyond 0.02 millimetre. e glow 
is not due to the glass walls, but to the gas, although 
phosphorescenge and fluorescence are much more 
common in solids and liquids than in gases. He con- 
nected two glass bulbs by a metallic tube which he 
earthed, and produced the glowinthe one bulb. Open- 
ing then a tap in the connecting brass tube, he found 
that the glow travelled at the rate of a few metres 
per second—more slowly in narrow tubes—over to 
the other bulb, which had not been e to the 
electric discharges. He believes hence that the glow 
is due to the molecules, and not to any electric 
charges they carry, since those charges would have 
been taken up by the earthed brass tube. Lenard has 
observed that phosphorescent bodies behave like 
negatively-charged ies when illuminated by 
ultra-violet light.. Mr. Butler-Burke concludes that 
luminosity is produced by the agglomeration of 
molecules. If such agglomerations take place, the 
number of molecular groups contained in a certain 
8 would be diminished, and the lengths of 
their mean free paths (in kinetic motion) be in- 
creased ; hence the number of ordi collisions 
would be diminished, and great velocities would 
result, leading to more powerful collisions, accom- 
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panied by light phenomena, similar to those we 
observe in eathode rays, in which he supposes cor- 

uscles to travel at high velocities. On these lines 
Mr. Butler-Burke would also account for the selec- 
tive absorption observed in fluorescent bodies ; and 
he further drew attention to such agglomerations of 
molecules in luminous flames, where the agglome- 
rated molecules might act somewhat analogous to 
platinum in the badly-understood catalytic pro- 
cesses. 

Dr. Larmor regretted that there was so little 
time for so important a paper. 


RADIATION AND ABSORPTION. 


The complete title of this paper by Mr. J. E. 
Petavel, of Owens College, Manchester, is ‘‘ Some 
Experiments on Radiation and Absorption. A Pre- 
liminary Study for a Standard of Light.” Mr. 
Petavel’s name has repeatedly been mentioned in 
this journal in connection with his work on the 
reproduction of Violle’s light standard, and lately 
on the ‘‘Thermal Emissivity in High-Pressure 
Gases.”* The first part of the paper he brought 
before the Belfast Meeting concerns the intrinsic 
brilliancy of the platinum metals at their tempera- 
tures of fusion. 

The following formula had been derived for the 
relation between the temperature t in degrees Cent., 
and the intrinsic brilliancy b in candles per square 
centimetre : 

Brilliancy b=(t - 400) 9 C (L.) 

This formula holds strictly for platinum up to its 
melting point, and the constant C has in this case 
the value 889.6. As platinum melts at about 
1750 deg., Mr. Petavel made experiments with 
iridium, whose melting point lies much higher, and 
iridium alloys. The results are given in the follow- 
ing Table, which states brilliancies observed and 
melting points as calculated from formula I. 


an Brilliancy. | Melting Point. 














19 
34 


1763 
1883 


Platinum .. - ° és 
Platinum-iridium (25 per cent. 
of irid:um) * 


Iridium 290 2423 


Iridium would allow us to work at higher tempera- 
tures, but it begins to fume before it fuses. The 
inconvenience of these light standards of fusing 
metals induced the Reichsanstalt some years ago 
to adopt another method. A platinum strip, 25 
millimetres in width 0.05 millimetre in thickness, 
is raised to incandescence by a current of 80 amperes, 
and nine-tenths of the radiation are absorbed by a 
layer of water two centimetres in thickness. The 
percentage of the radiation passing through the 
water has been measured at different temperatures, 
and the following has been found to hold approxi- 
mately for platinum radiations : 

t = 872 + 81.63h (II.) 
h being the percentage of the radiation absorbed 
by that thickness of water contained in a quartz 
trough with walls 2 millimetres in thickness. 





ee Melting Point. 

Radiation A. (reneeie II.) 
Palladium 8.84 1593 
Platinum 11.0 1770 
Platin-iridium 12.2 1868 


(25 per cent. of iridium.) 


As it is very difficult to ascertain the exact pro- 
portion of the absorption (A), Mr. Petavel struck 
out a new line. Most substances, he found in a 
series of experiments, transmit more of the light, 
radiated from incandescent platinum within the 
temperature range 1000 and 1700 deg. cent., 
at higher than at lower temperatures, with the only 
exception—so far noticed, at any rate—of black 
fluorspar. Experiments have been made with 
layers of water varying in thickness from 0.003 to 5 
centimetres, quartz, ebonite, uranium, glass, benzol, 
carbon bisulphide, fluorspar, &c. ; black fluorspar 
alone gave a descending curve. This anomalous 
behaviour of black fluorspar has enabled Mr. 
Petavel to construct an apparatus giving radiations 
at constant temperature. Two thermopiles of the 
Rubens type, consisting of many very fine ribbons, 
are connected in oppesition ; the one pile measures 
the radiation passing through glass, the other the 
radiation passing through fluorspar. At a certain 
critical temperature the two currents, the one of 
which increases while the other decreases with a rise 
of temperature, will balance one another, and there 





* See ENGINEERING, vol. lxxiii., pagel. 





will be no deflection in the galvanometer. The 
actual temperature at which this occurs will depend 
on the thicknesses of the plate and the dimensions 
of the apparatus ; but that temperature will be con- 
stant for a given disposition of the apparatus. 

Dr. Glazebrook, the director of the National 
Physical Laboratory, Principal Griffiths, of Cardiff, 
and Sir Arthur Riicker, who occupied the chair, 
complimented Mr. Petavel on his researches, em- 
phasising the importance of the subject while 
inquiring into the accuracy he could obtain. Sir 
Arthur Riicker mentioned that our photometers are 
either not portable, or, if so, not legal. Professor 
Everett did not like to introduce rays of different 
colours into light standards, a difficulty which, Sir 
Arthur stated, Abney had taught us to overcome. 
Mr. Petavel, in reply, remarked that he did not 
regard reproducibility, about which he had been 
asked, as of the first importance, in a secondary 
standard, provided he could stamp a standard, 
say, 1.423 candles, and that he hoped to be able 
to do. 


IMPROVEMENTS IN HuaGEns’ CONSTRUCTION. 


Dr. G. J. Johnstone Stoney had sent in two 
papers, one of the above title, the other ‘‘ How to 
Apply the Resolution of Light into Uniform Undu- 
lations of Flat Wavelets to the Investigation of 
Optical Phenomena.” In the absence of the author, 
the nature of these communications was very briefly 
indicated by the Recorder, Dr. Lees. Last year 
Dr. Johnstone Stoney had presented a memoir on 
the interference of light from independent sources, 
concerning some light effects observed by Professor 
Abbe in microscopical work. Dr. Stoney proved 
that light may be resolved into wavelets in innumer- 
able ways, and that the resolution into undulations 
of uniform plane wavelets possesses the unique 
advantage that, as each undulation advances through 
space, neither it nor any of its parts undergo change. 
This resolution ‘is a truly physical, and not only a 
kinematical, analysis. Any number of undulations 
of uniform plane waves of a certain wave-length, 
advancing in the same direction in an isotropic 
medium, may be united into a single resultant of 
plane waves. This applies to objects both self- 
luminous and rendered visible by incident light. 
The communications presented this year form a con- 
tinuation of this work, and embody the mathematical 
solutions of some of these problems by Mr. E. T. 
Whittaker. These mathematical investigations were 
brought before the Mathematical Department by 
Mr. Whittaker under the title ‘‘The Partial Dif- 
ferential Equations of Mathematical Physics.” 


THe PuysicaL Aspects oF A THEORY OF CoLoUR 
VISION. 

Dr. F. W. Edridge-Green, F.R.C.S., of London, 
was, as the time for the final adjournment was near, 
not granted more than a few minutes to explain in 
this paper the results of studies which, as Professor 
Everett remarked afterwards, had extended over 
years. Although more of a physiological nature, the 
question certainly deserves the full attention of the 
physicists. Examining under the microscope the eyes 
of monkeys excised after the monkeys had been kept 
in the dark for twenty-four hours, and placing the 
retina so on the slide that the light passed through 
the central portion of the retina, he observed that 
the yellow spot was full of visual purple, instead of 
being devoid of it, and that the visual purple is not 
in the cones, but surrounds them. These views 
are somewhat revolutionary. The cones, he con- 
siders, are no more sensitive to light than the tele- 
phone™is to sound, but they respond to chemical 
reactions effected in the rods and transmit them. 
What the nature of the connection between the 
rods and cones is, he had no time to explain, or 
could not explain. His views on colour blindness, 
to which he passed when reminded of the advanced 
hour, are also original. Primitive man could not 
distinguish colours, he thinks. With the develop- 
ment of the colour sense, which is distinct from the 
mere perception of light and shade, just as good 
hearing and a musical ear are not connected with 
one another, the eye first learned to distinguish the 
extreme colours of the spectrum —red and violet— 
differing most strongly in wave-length; all the 
other colours would be called grey. Then green 


finally blue and orange. Conversely, deafness com- 
mences with insensibility to very high and very low 
notes. These views are based on the study of 
cases of colour blindness which Dr. Edridge-Green 
classifies according to the number of colours the 





person is able to discern. Trichromic colour blind 
people, for instance, who see red, green, and violet, 
talk of red-green when they mean yellow. 


A TrripLe Lens For Utrra-VIoLet Tuerapy. 


Mr. J. W. Gifford, of Charlemont, in this paper 
referred to the photographic doublet of quartz and 
calcite with which he has successfully overcome 
the troublesome double refraction of crystals; he 
described this doublet before the Bradford Meet- 
ing in 1900. He has now designed a triplet com- 
bination for the purpose of bringing the chemical 
ultra-violet rays of wave-length 2748, which are 
therapeutically effective, and the luminous rays of 
wave-length 5607 to the same focus. In such a 
combination the calcite lens has to be protected, 
the rays must pass through it parallel to its axis, 
which should be the axis of the crystal; the lens 
should be achromatic for these particular wave- 
lengths chosen, and, further, be aplanatic so far as 
possible, or the two wave-lengths should, at any 
rate, have the same aberration. The triplet con- 
sists of two outer bi-convex quartz lenses and an 
equi-concave lens of calcite. The spherical aberra- 
tions for the two wave-lengths are ideseak the same, 
and could be reduced to the vanishing point by 
separating the first two lenses; but that would 
involve a loss of light by reflection at the air space, 
and Mr. Gifford therefore cements all the inner 
surfaces with glycerine. To avoid double refraction, 
the distances of spark and object from the lens 
must be the same. It is found best to have one 
right-handed and one left-handed quartz element. 
Calcite becomes opaque to ultra violet rays beyond 
wave-length 2145. 


PREVENTION OF DEw Deposits oN LENSES OF 
Provectine LANTERNS. 

Professor Schuster, F.R.S., of Owens College, 
gave in this note a useful hint to lecturers who are 
annoyed by the deposits of dew on the lenses of 
their projecting lanterns. It seems peculiar, he 
said, that the dew should settle on what one thinks 
would be the hottest part of the lens. The orthodox 
lantern - maker paints all the wood inside the 
lantern black, as if that could shut out any light ; 
opaqueness and absence of colour are alone neces- 
sary. The black has the disadvantage of becoming 
very hot when the light is turned on, and the moic- 
ture, absorbed by the wood, is distilled and settles 
on the lens. Professor Schuster lined his camera, 
and especially the slide, with white paper or 
tin-foil, and diminished the dew trouble in this 
way. 

Principal Griffiths thanked the author for the 
good hint. The short communication was not 
further discussed, but Professor H. H. Turner 
afterwards, when the lantern was used, drew 
attention to the fact, which did not quite appear to 
fit into this explanation, that the dew cleared oft 
quickest from the black portions of the figures 
thrown on the screen. 


THEORY oF GasEs AT CRITICAL AND OTHER 
TEMPERATURES. 

This paper, by Mr. H. H. F. p hagorers of 
Cambridge, concerns the theory of the state of 
gases and vapours at the critical and other tem- 
peratures, on which subject Van der Waals is 
perhaps most frequently quoted now. Briefly 
referring to the work carried on since Andrews 
made his classical. investigations at the Queen’s 
College, in which the Association met this 
year, Mr. Hyndman spoke particularly on the 
isothermals of oxygen, nitrogen, and hydrogen 
which he has been studying in the ‘‘cold 
laboratory of Professor Kamerlingh Onnes at 
the University of Leyden. Mr. Hyndman applies 
the piezometer method for the density and 
compressibility experiments, and, observing every 
possible care, he thinks that the objections raised 
against Andrews’ conclusions by De Heen, Galitzin, 
Traube, and others are unfounded. He works at 
comparatively low pressures, similar experiments 
by Amagat having been conducted at pressures of 
100 atmospheres and above. The pressure 1S 
measured in a hydrogen monometer which is cali- 
brated against an open mercury pressure gauge. 
Since no equation can so far be given for the be- 


would stand out in the grey field ; later yellow, and | haviour of a gas covering the whole range of tem- 


perature, Professor Onnes and Mr. Hyndman 
express the relations by series with not more than 
four or five constants. 

Professor J. D. Everett’s paper, ‘‘On the 
Graphical Representation of Ramsay and Young's 
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Law for the Comparison of Vapours at Equal Pres- 
sures,” touched upon cognate points. 
(To be continued.) 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION. 

(Continued from page 484.) 
ELEcTRO-CHEMISTRY. 

Tue electro-chemical display at Diisseldorf is 
almost confined to accumulators. Manufacturers of 
chemical apparatus have already been mentioned in 
the first articles of this series. To these we should 
add, among others, Voigt and Haeffner, of 
Frankfurt - Bockenheim, a firm established in 
1886, now employing 500 men, and making all sorts 
of apparatus for electric installations, junction 
boxes, switches, fuses, controllers, automatic cut- 
outs for electric tramways, and, further, cell 
switches and electrolytic apparatus. Another and 
famous Frankfort firm is that of Hartmann and 
Braun, whose electric measuring instruments enjoy 
the highest reputation. . Itis characteristic that the 
personnel of the firm consists of 260 men and a staff 
of 120 members. One can imagine how much is 
spent in and on experiments before the real manu- 
facture begins. To name more firms would take us 
over into the electro-technical industry, with which 
we do not propose to deal now. 


Tue TecunicaL Hic ScHoon or AACHEN. 

Of the great scientific institutions of the Exhibition 
district, only the Technical High School at Aachen 
has had sent apparatus and pamphlets giving infor- 
mation about the college and about the course of 
electro-chemical studies there under Professor W. 
Borchers. The old electro-metallurgical laboratory 
of 1897 was by no means well appointed. Yet a 
good deal of noteworthy work has been carried on 
in it, as we see from the volume especially pre- 
pared for this occasion. Among the subjects in- 
vestigated we notice the preparation and electro- 
metallurgy of poor zinc ores, not so far considered 
profitable ; the recovery of the zinc waste from 
galvanising tanks (the zine is dissolved in hydro- 
chloric acid, and the zinc chloride mixed with 
copper oxide and calcium carbide, and reduced in 
the electric furnace, the process being due to 
Kiigelgen); the metallurgy of pyrites containing 
blende (Borchers and Dorsemagen) ; electrolytic 
zinc (Rontschewsky) ; preparation of graphite from 
amorphous carbon (Borchers and Moérgenburg) ; 
titanic iron ore (Lugner) ; preparation of chromium 
in the electric furnace (Borchers) : the isolation of 
the cerit metals (electrolysis of chlorides, Stockem) ; 
the electro-metallurgy of nickel-copper ores (Bor- 
chers and Giinther). 

By the time this notice appears the new electro- 
metallurgical laboratory of Aachen will have been 
opened. The participation of several other tech- 
nical and trade schools in the Exhibition has 
already been alluded to. 

ACCUMULATORS. 

_ The development of an electric accumulator 
industry was natural in a district in which miners 
are so active and where lead has been mined from 
olden days ; we remind our readers of our notice 
of the Société de la Vieille Montagne (see page 305 
ante). Many important accumulator manufactories 
are situated in the district ; their space allowance 
in the Exhibition is rather small. e indispensa- 
bility of large battery reserves for central power 
stations was fully recognised in Germany before 
electricians in this country succeeded in gaining the 
public over to this view, and the last years of depres- 
sion have not witnessed any decrease in the zeal of 
providing for such battery power. It is, on the con- 
trary, a matter of frequent comment that nobody 
appears to suggest economising by cutting down the 
allowance for battery installations. 

In the supervision of accumulator works, to secure 
satisfactory hygienic conditions, Germany has taken 
the lead—by no means at too early a date, it must 
be admitted—and the general state of health in 
these works has become more and more satisfactory 
im recent years. In the early days, accumulator 
— were, by the inspectors, simply treated as 
— works.. The law was manifestly evaded, 

Owever, the lax rules about temporary employés 
: ving unscrupulous employers dangerous lati- 

ude. The new Prussian law of 1898, first decried 


as far too rigorous, then put an end to such | 





practice, and established the whole supervision 
on an efficient basis. At present there is little to 
— about in the large factories ; but in some 
small concerns it remains difficult to insist upon 
measures whose adoption means nothing short of 
rebuilding. 


THe ACCUMULATOREN-FABRIK ACTIEN- 
GESELLSCHAFT. 


Strangely enough, only this one firm is repre- 
sented in Group XXI.—Hygiene and Benevolent 
Institutions. The seat of this company is now in Ber- 
lin, while the works are in Hagen, Westphalia. The 
firm, however, ranks among the first establishments 
of its kind in the world. Founded in 1887, it has 
always paid great attention to the proper care of 
its men, and the law of 1898 hardly obliged it to 
adopt anything that it had not practised before. 
We will first speak about the hygienic arrange- 
ments. We find a model of a house in which the 
men take their meals, and of a bench on which 
they wash themselves ; a collection of photographs, 
&c. The building has two storeys. The ground 
floor is fitted with eighteen rows of cupboards, 
a specimen of which can be examined in natura. 
Each cupboard contains the dress which the 
firm supplies, and which has to be put on for 
work and exchanged against the man’s own cloth- 
ing before he can enter the eating-rooms. Each 
man has in his wardrobe his clothes, tooth, and nail 
brushes, towel, and soap. The benches for washing 
are fitted with 172 swinging pipe-taps for hot and 
cold water, and can accommodate 400 men at the 
time. There are other places for washing in the 
various departments. 

The room upstairs is called a coffee-room, and 
the term applies in the English sense of the 
word. Coffee is supplied free of charge for break- 
fast and the afternoon interval ; dinners can be 
brought by the men or their friends ; most of the 
men appear to dine at home, however. Those men 
who have to handle lead or lead oxides receive half 
a litre (about a pint) of milk daily, free of charge ; 
that milk is an excellent preventative against lead 
poisoning is generally acknowledged. The law 
admits women only into certain departments, and 
we may mention that the thirty Prussian accumu- 
lator works of 1900, with their total of 2138 
workers, only employed twenty-one females alto- 
gether; children must not be employed at all. 
Every worker has to bathe at least once a week ; 
there are ordinary baths and douches, mineral 
water baths, and also ‘‘ Irish-Roman” steam 
baths; time for bathing is given during work- 
ing hours. Workers must be examined by a 
physician before they can be engaged, and are kept 
under constant control, having to — before 
the doctor regularly once every week, when the 
gums, &c., are inspected. 

The voluntary contributions of the firm to various 
benevolent funds, which the workers are not asked to 
support, amounted in 1901 (we read from the figures 
marked on a frieze) to 62,245 marks (or shillings). 
It must be said, however, that this sum includes 
special allowances in case of illness, death, medical 
help for the families of the employés, &c., 
also the expenses for the maintenance of the 
coffee-room, the medical control, the upkeep of 
baths, &c., matters'which are, to a certain extent, 
obligatory. The Consum-Verein, or Supply Asso- 
ciation of the employés, is doing very ell 

The firm was established in 1887, has altogether 
made 680,880 cells so far, uses every year 12,000 
tons of lead, about 40 tons daily, and employs 
about 1000 hands, in addition to a staff of 300 
men. ‘Two-thirds of all the accumulators installed 
in Germany have come from their factory, it is 
asserted ; there are branch offices all over Ger- 
many, in Amsterdam, Bucharest, Christiania, 
Copenhagen, Stockholm, Melbourne, and Sydney. 
Branch factories are in Vienna and Budapest. 
The telegraphic address, ‘‘Tudorwerk,” reminds 
us of the name by which the firm is best known in 
this country ; in Germany the name Actien-Gesell- 
schaft has become popular, although almost every- 
thing is an A.-G. The founders were Adolph 
Miiller and Biische ; the former was representative 
of the brothers Tudor, of Rosport, in Luxemburg. 
The actual directors are Adolph Miiller and Carl 
Rodenbourg. 

The firm is represented in three Groups : in XXI., 
already mentioned; in V., Electricity; and in ITI., in 
the collective exhibit of the Dortmund Miners. In 
Group V. we notice photographs of the works and 
of notable installations, statistics on the output of 


the firm, and batteries. The G 512 type has a 
capacity of 3456 amperes for three hours. A battery 
of 138 of these cells, the largest in real use, though 
vr sur) by some exhibition cells at 

hicago and Paris, has been installed in the Stock- 
holm Central. Each cell measures 870 by 1525 
millimetres (34 in. by 60 in.) floor space, and has a 
height of 1030 millimetres (40 in.) ; it needs 775 
litres (170 gallons) of diluted sulphuric acid, and 
weighs without its acid 2210 kilogrammes. The 
size is not exceptional, for the works have 
made 41,449 pairs of plates for these cells. The next 
smaller type, G136, has been manufactured in 278,178 
pairs of electrodes, of a total capacity of 29,865 kilo- 
watts. Three further sizes of stationary cells are 
shown. 

We see also portable cells for automobiles, train- 
lighting, and the telegraph and telephone services. 

The positive plates of the Hagen Works are now 
all of the H type, provided with vertical ribs on 
both sides ; the 15th or 16th rib is strengthened ; 
cross-ribs run horizontally ; the plates are formed 
after Planté. The plates are suspended in the case 
by their upper lugs or noses ; the noses project and 
are soldered to a lead bar to establish connection 
with the next cell. The plates are cast. The nega- 
tive plates form pasted grids. 

A buffer battery for the electric and winding 
engine of the Friedrich Wilhelm Hiitte is to be 
found in the Dortmund Miners’ Section; the 216 
GS - 36 cells, of nine plates each, exhibited will 
be increased to 250 when the battery is instailed. 
The battery can be discharged at 499 amperes ; 
each cell measures 465 by 450 millimetres (18.3 in. 
by 17.7 in.), and has a height of 600 millimetres 
(24 in.); the battery will assist a Siemens and 
Halske dynamo. 


K6iLNER ACCUMULATOREN-WERKE GOTTFRIED 
HaGeEn. 


This firm, which is most conspicuous in Diissel- 
dorf, thanks to the accumulator tramway, is apt 
to be confounded with the one just mentioned, 
because the name Hagen appears in both names. 
In the German Tudor Works, Hagen is the town 
where the works are situated ; in the firm of which 
we are now speaking, Hagen is the name of the 
founder. The firm of Gottfried Hagen was estab- 
lished in 1827 at Kalk, near Cologne, as lead and tin 
works, and we ought to have mentioned it before 
in these columns, because they exhibit lead and 
tin pipes and tin-lined pipes, from the smallest 
sizes up to diameters of 10 in., lead vessels for 
hydrofluoric acid, weights, battery zincs, shot from 
the Mechernish Works, in Group III., Metallurgy. 
In 1900 the firm took up rubber wares, and this 
latest branch is represented in the same group by 
pump valves, packings, hoses, and brake pipes, and 
other rubber articles, 

The manufacture of accumulators had been started 
before that, in 1890, and the works now give 





employment to 400 hands. Dr. E. Sieg is the 
director of the electrical department. The firm 
does not supply what the Germans call ‘large 
surface” electrodes, which are Planté plates pre- 
pared in some way so as to increase their surface 
to ten times and more of the apparent area. ,Th 
Kolner Company argue that nee makes real 
Planté plates now, since the electrolytic formaticn 
would require far too much time ; everybody uses 
chemicals to hasten the process of formation. They 
object further that it is very difficult to obtain two 





really equal surfaces and to prevent buckling for 
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THE NORTON GRINDING MACHINE. 
CONSTRUCTED BY THE NORTON GRINDING COMPANY, WORCESTER, MASS., U.S.A. 
(For Description, see Page 505.) 
































this reason, and that these positive plates should | 
be combined with negatives of equal surface deve- | 
lopment. Their own grid plates used to consist | 
of two parts, united only by the framing and by | 
short bridge connections at the points where the 
ribs crossed, the ribs increasing in thickness | 
towards the outside. As the grids were cast, it | 
happened sometimes that some of the sand got | 
into the spaces intended for the bridge, and a} 
change was therefore introduced. The grids have 
now for eight years consisted of an upper and a! 
lower half of parallel triangular rods whose bases 
are turned outside, united by ordinary cross-bars, | 
not triangular in section. In the glass cells the 
electrodes rest in vertical grooves, provided in 
special supporting plates which lean against the 
long sides of the cells. These grooves end about 
3 in. above the bottom of the cells, so that a clear 
space is left below. The negative electrodes fit | 
tightly into their grooves; the grooves for: the | 
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positive electrodes are made deeper to allow for 
expansion. In Fig. 32, page 501, we reproduce dis- 
charge curves of stationary cells. The arrow marks 
the end of the guaranteed discharge period. The 
curves are further continued till the potential has 
decreased by 10 per cent., which may be régarded 
as the end of a normal discharge. The upper 
curve indicates the electromotive force, the lower 
the potential difference at the terminals; the 
shaded portion is therefore a measure of the 


| buffer action of the battery. .The acid density was 
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1.2 at the end of the charging periods ; the tem- 
perature of the acid from 18 deg. to 20 deg. Celsius 
(64 deg. to 68deg. Fahr.). The statement of the 
temperature is very important: for it is easy to 
raise the capacity by almost a half simply by heat- 
ing the battery, when, owing to the better diffusion 
of the acid into the active material, and more per- 
fect utilisation of the material, the discharge pro- 
ceeds as if it took place at a higher electromotive 
force. 

One of the exhibits shows 36 cells in nine wooden 
boxes such as the firm supplied in 1897 to the 
State Railways of Denmark for the illumination of 
their carriages. The cells are charged during three 
hours for a discharge of twenty hours, and no 
change has been made in the system. A small 
East Prussian railway line, Marienburg-Mlawka, 
has since 1894 used similar cells of the firm for the 
lighting of their goods and passengers cars. In 
this case the negative electrodes stand in the cells 
on lugs, and the positive electrodes are suspended 
from ebonite rods across the negatives, corrugated 
and perforated rubber sheets being interposed 
between the plates. This arrangement has since 
become very common for traction cells, in which 
branch the firm has long occupied a leading 
position. 

The cab batteries in use at Cologne are again of 
similar construction. They weigh 550 kilogrammes 
(about half a ton), can travel 75 kilometres (46 
miles) with one charge, and do more than 
10,000 kilometres (6000 miles) before requiring 
renewal, The cells are contained in ebonite cases, 
the cover being formed by a plate of hard rubber 
with an edge fringe of soft rubber; there is a 
perforated rubber stopper in the cover. The 
cover being removed, the electrodes can easily 
be pulled out together. The connection between 
the different cells is established by means of 
screws of hard lead and _ soft-rolled lead wires 
to be fixed in the terminals. The wires pass 
through soft rubber washers in the covers. 
The dimensions of the plates are 130 by 200 
by 3 millimetres (5 in. by 8 in. by } in.); the 
index figure of the type W states the number of 
plates per cell. In the case of the electric tram- 
way presently to be mentioned we have 16 positive 
and 17 negative electrodes per cell. The acid should 
stand about 0.2 in. above the edge of the electrodes ; 
its gravity should not sink below 1.17, nor rise 
above 1.25. Charging at constant potential is re- 
commended. These cells are very popular, and are 
also used on the 


Exxcrric AcouMULATOR TRAMWAY OF THE ExuHt- 
BITION. K6LNER ACCUMULATOREN-WERKE AND 
Evextricitats A.-G. Hetios. 

This line forms a loop around the central portion 
of the Exhibition. The Exhibition grounds stretch 
along the Rhine fora length of 2 kilometres (1} mile). 
The cars run down the Rhine bank, and crossing 
the grounds close to the northern end, return be- 
hind the back of the main buildings. The cars always 
run in the same direction on a single track, and 
one uniform charge of 0.20 mark (2$d.) is made for 
each trip round. It had been contemplated to sell 
tickets at the ten stopping-places, which are 300 
yards apart, by means of the automatic apparatus 
often to be seen on Continental stations; but a 
conductor would have been wanted in any case. 
Each car makes ten trips, aggregating to 100 kilo- 
metres daily—three}trips every hour. The service 
is started at about 11 a.m. with four motor cars and 
some trailer cars, the cars following one another at 
intervals of 5 minutes. By 4 p.m. the other set of four 
motor cars will be in operation, eight cars being, as 
a rule, in use, leaving a reserve of two cars. A short 
train accommodates 80 ngers, so that 640 
passengers can travel at any time. The Exhibition 
was not often too overcrowded for this carrying 
capacity of the tramway, for the crowds leaving in 
the evening were generally near one of the principal 
yates by the time they had reached the tram line. 
The timetable to which we have briefly alluded was 
not originally adopted ; but it soon oteien clear 
that there was little traffic before 11 a.m. 
between 2 and 4 p.m. 

That an accumulator tramway was the proper 
thing to be decided upon is quite evident. An ex- 
pensive plant was out of the question, steam and oil] 
were not desirable, and a trolley line could not have 
been carried round the buildings without seriously 
interfering with the transport of machinery and 
goods. There has always been a prejudice against 


and 


accumulator tramways, and the Continental ex- 





perience has not weakened this prejudice. But the 
fault has, next to the heavy weight of some accu- 
mulators, chiefly been due, perhaps, to the desire 
of charging the accumulators, to be used only on 
certain rail sections, from the trolley lines of the 
general network. That has caused serious trouble, 
since the line potential fluctuates too much. Where 
traffic is not too heavy, however, and where no 
charging on the road at intermediate points is re- 
quired, the pure accumulator system has its ad- 
vantages. That has once more been demonstrated 
at Diisseldorf. The service is very good, the ap- 
pearance of the cars pleasing, and one had to watch 
a good many cars passing before one could find out 
where the batteries might be stowed away ; there 
were no bulky boxes at all to be seen. 

The cars and motors have been built by the 
Elektricitits Actien-Gesellschaft Helios, the cells 
by the Kolner Accumulatoren-Werke, both of 
Cologne. The cars run as closed carriages in. bad 
weather ; when the sun shines, the windows and 
side walls disappear under the roof, and the trans- 
formation into the ‘‘ open view” car, popular 
on the Continent, is quickly accomplished.. The 
trailer cars are all open cars. If the track had 
been quite level, smaller motors might have been 
chosen. But there is a gradient of 6 per cent. on 
the curve near the Krupp pavilion, and a special 
12 horse-power motor was constructed for slow 
speeds, which in the trial tests ran at an efficiency of 
78 per cent when loaded with 6 horse-power, and 
of 68 per cent. when developing 20 horse-power. 
On level track, 6 horse-power suftice ; the speed is 
12 kilometres (7.5 miles) per hour. The mean 
potential difference is 170 volts; that means 220 
volts for the charging circuit, and a battery of 
86 cells. The Exhibition supply is on the three- 
wire system at 2 by 220 volts; the municipal electric 
supply at 220 volts. 

The 86 cells could not be placed under the seats, 
because the favourite type of cars called for cross 
seats. The battery had therefore to be divided 
into groups, and the Kélner Accumulatoren-Werke 
have certainly managed this neatly. The cars run 
on two axles, and one might fancy with two motors. 
The second motor is really a battery-box, contain- 
ing 54 cells ; another box of 8 cells is suspended 
under the car body between the motor and the 
front cross-framing ; and four small boxes, each of 
six cells, are suspended from the platforms. That 
sums up to 86 cells. The car flooring is made in 
sliding panels over these boxes, so that the cells 
can readily be examined. The boxes are ash 
wood, of light weight, and lined inside with 
several coatings of gutta-percha solution. This 
construction had to bear greater strains than it 
was intended for. A good permanent way is 
hardly to be expected upon exhibition grounds, 
and the cars derailed several times on the single 
track in the first days; but no damage was done 
to boxes or cells. The whole. battery weighs 
2.2 tons, each cell having a weight of 26 kilo- 
grammes (57 Ib.) ; the car with battery and electric 
outfit weighs 10 tons. 

Electrically the battery is divided into two groups 
for parallel connection at 85 volts, or series connec- 
tion at 170 volts. The charging contacts are 
arranged concentrically, and are covered when the 
controller is set for starting by the handle of the 
switch ; when the controller is turned for charging, 
the two groups can only be coupled in series, so 
that no false connections can accidentally arise 
during charging. The charging can be made either 
from the Exhibition mains, at 2 by 220 volts, or 
from the municipal supply mains, as stated. In 
the former instance, two cars are joined together 
in series. The municipal supply did not always come 
up quite to the desired potential, while the Exhibi- 
tion potentials must be allowed to fluctuate a little, 
when, as was the case at Diisseldorf, a good many 
different firms have a share in the current genera- 
tion. To meet these conditions, tive cells and two 
rheostats were interposed into each of the charging 
circuits for the cars. The current from the resist- 
ance cells is utilised for charging a number of small 
ammumulator batteries of eight cells each, which 
feed the 15-volt lamps of the motor cars; the 
lighting of the cars is thus independent of the trac- 
tion cells. There was, of course, no particular 
reason in this instance for two independent circuits ; 
but where the arrangement conforms to the general 
conditions, it has its advantages. 

The electric tramway was opened in the begin- 
ning of May, under the supervision of Dr. M. von 
May, of the Cologne Accumulator Works. 





BEHREND ACCUMULATOREN- WERKE. 


The Behrend Accumulatoren-Werke, of Frank- 
furt, were only established in 1900. They make 
two types of stationary batteries, either altogether 
of grid-plates, or with positive ‘large surface 
plates” of the Wehrlin system. In these plates 
both surfaces are covered with lamellae, which run 
in deep zig-zag lines, the lines in front crossing 
those at the back, so that the core is not too badly 
weakened ; these plates are formed after Planté. 
The cross-ribs of the grid-plates are triangular in 
section ; to a cross-rib in front corresponds an open 
space at the back. The plates of both types are 
suspended from the edge of the glass vessel, and 
the spacing glass tubes are passed through lugs on 
the negative plates. 

The portable batteries contain grid plates, into 
whose perforations the material is forced by ma- 
chinery. In the cell the negative plates rest on 
lead feet projecting from strong ribs; and insulating 
rods, which are laid across them, hold the positive 
electrodes, which are separated by perforated and 
corrugated sheets of hard rubber, held by rubber 
rings. The poles are, as in the Kélner accumu- 
lators, carried through the battery covers, pass- 
ing through soft rubber portions in them, which 
prevent the escape of acid; the cover itself is 
fixed to a riveted flange, and can easily be de- 
tached. The control apparatus, densimeter, <c., 
are inserted through a rubber stopper, which is 
generally closed, but perforated to provide an out- 
let for the gases. High capacities are claimed for 
these cells—from 8.2 and 8.7 ampere-hours for dis- 
charges of 6 hours, to 11.5 ampere-hours for dis- 
charges of 20 hours. These figures are calculated 

r kilogramme of total cell weight in ebonite 

xes, and concern the types C 6 and D5 of the firm. 
The average electromotive forces are correspond- 
ingly favourable. The cell connections are made 
by means of wires. 

Noteworthy specialties are the emergency lamp- 
boxes of the firm. The Fest Halle of the Exhibi- 
tion is provided with these cells, fed from a separate 
circuit. Each box contains four cells in ebonite 
vessels, the cells being of the portable type. A 
two-candle lamp is fixed in front of the box, under a 
strong glass ; the filaments are designed for 8 volts. 
The box weighs complete 8.6 kilogrammes and gives 
light for 16 hours, which will be amply sufficient. 
The boxes are conveniently arranged for charging 
in series of six or more, from 110-volt circuits, The 
respective switch-boxes contain a fuse and a 
32 candle-power lamp for 65 volts as resistance. 
The charging requires 7 hours. 

A lamp especially intended for miners weighs 
3.1 kilogrammes (7 lb.), together with its black oak 
case ; it keeps a lamp of 1.5 candle-power burning 
for 14 hours. Similar hand-lamps are made for use 
in the house. A battery of two cells, type C 3 in 
celluloid, is recommended for train-lighting ; such 
a battery for 110 pre, Ber tose weighs 45 kilo- 
grammes (100 lb.). A battery of five cells is used 
for operating an orchestrion. Of the two traction 
batteries exhibited, one of 11 kilogrammes (24 ib.) 
weight has a capacity of 94 ampere-hours, and one 
of 13.8 kilogrammes (30.5 Ib.) a capacity of 135 
ampere-hours. There are also ignition batteries. 


(To be continued.) 








TESTING MACHINE FOR CAST IRON. 

WE illustrate on page 499 a machine specially de- 
signed for the rapid and convenient testing of cast- 
iron test-bars. The general character of the machine 
is well shown in Fig. 1, whilst Figs. 2 to 4 show it in 
somewhat greater detail. It will be seen that the 
machine is of the single-lever type, the specimens to 
be broken consisting of cast-iron bars either 1 im. 
square by 1 ft. between bearings, or else 2 in. deep by 
1 in, wide, and 3 ft. between bearings. These bars are 
passed under the studs shownat the baseof themachine, 
and over a knife-edge link which is coupled to the 
weight-lever above. The studs under whic these bars 
lie are removable, as clearly shown in Figs. 3 and 4. 
In testing, the whole superstructure of the machine is 
raised between the fixed standards by means of the 
screw and hand-wheel, best seen in Fig. 3. By this 
upward motion of its supports the weight-lever 1s 
tilted, being connected, as stated, to the knife-edge 
under the test-bar, and the jockey weight is then ad- 
vanced along this lever so as to restore it again to 
horizontal position. This weight, it will be seen, 1s mov 
by a screw, so that it cannot be jerked further alon 
the lever when the bar breaks. The screw is rota ~ 
by means of belt gearing, connecting it to the sma 
hand-wheel shown above the larger one already men- 
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tioned. The steelyard is graduated up to 30 cwt., 
which is the limiting Rew the machine can exert on 
a specimen without adding further weights. These, 
however, are, it will be seen, added as easily as in the 
case of an ordinary platform weighing machine. The 
30-cwt. limit is, however, sufficient to break all ordi- 
nary cast irons. The deflection of the specimens at 
the moment of breaking is recorded on a special index- 
plate. The machine in question is made ee 
Samuel Denison and Son, of the Hunslet Foundry, 
Leeds. 


THE NORTON GRINDING MACHINE. 

WE have recently had an opportunity of witness- 
ing the performance of a machine-tool which appears 
likely to play an important part in the machine-shop 
practice of the future. This is the Norton plain 
grinding machine manufactured by the Norton Grind- 
ing Company, of Worcester, ass., U.S.A., and 
which is being introduced into this country by 
Messrs. Ludw. Loewe and Co., of 30 and 32, Far- 
ringdon-road, E.C. 

We have heard a good deal of late regarding the 
reduction of cost in rough turning by means of the 
new fast-cutting steels, of which there are several 
varieties on the market. By the aid of these, cutting 
speeds have been greatly increased of late for roughing 
operations, and it would appear that the machine 
under notice comes most appropriately at the present 
time for working in conjunction with this fast turn- 
ing. This arises from the fact that this grinding ma- 
chine will finish work accurately without special 
regard to the condition of the part as roughly turned. 
Under these circumstances, it naturally follows that 
the rough turning can be more quickly done and with 
less skilled labour. We give below instances of this 
fact from personal observation. This mee. ma- 
chine, therefore, takes the place of finished turning, 
and produces parts more accurately to gauge than can 
at all times be obtained by the lathe ; and that by an 
operator who needs but a comparatively short train- 
ing. In addition to this, parts can be finished from 
the roughest turning from three to four times faster 
than they could be finish turned in the lathe. Filing 
and polishing are done away with, as the surface pro- 
duced by the grinding machine is of a fine quality. 

It will be seen that these are high claims to con- 
sideration, and, so far as our observation has gone, 
they are well founded. At any rate, the machine is 
worthy of the attention of every engineering works 
manager. Of course, grinding machines are no new 
things, and are daily becoming more largely used where 
accuracy is aimed at ; but the Norton grinder combines 
the generally antagonistic qualities of reducing time 
and cost of labour, and giving great accuracy. 

Our illustration, Fig. 1, page 502, is a front 
elevation in perspective of the machine to which 
reference has been made, and which we recently 
had an opportunity of seeing in operation. Fig. 2 
is an end elevation. Fig. 3 an elevation at the 
headstock end. Figs. 4 to 8, pages 502 and 503, 
are details of the mechanism. Fig. 9 is an example 
of the work done by the machine, and represents an 
ink fountain roller for a printing-press, partly. ma- 
chined. The top part is shown as it was roughly 
turned in the lathe at four cuts to the inch; the lower 
part has been ground to finish, the rough surface left 
from the turning being removed to an extent of yy in. 
on the diameter. This illustration is significant as 
showing the roughness of the turning that is sufficient 
to enable the grinding machine to produce a finished 
surface. It is frequently considered that the grinding 
machine is only suitable for taking very light finish- 
ing cuts, and that the work must first be turned ap- 








proximately to dimensions. Figs. 10, 11, and 12 are’ 


detailed views of parts of the mechanism. 

Among other examples of work done by this machine 
which we were shown, or of which we saw photographs, 
on the occasion of our visit to Messrs. Loewe’s estab- 
lishment, may be mentioned exhaust valves for a 
Corliss engine. One of these was in the rough, the 
other ar been ground accurately to gauge. The 
grinding machine comes out especially well in this 
work, where there is an interrupted cylindrical sur- 
face to be accurately machined. With lathe work 
this operation wool be extremely difficult to carry 
out, even with a moderate approach to accuracy, on 
account of the discontinuity of surface. These valves 
weigh 850 Ib., and are 12 in. in diameter. Other 
examples of work were rolls for cold rolling steel ground 
Within very close limits of accuracy. Various tubes 
Were also ground in this machine accurately to dimen- 
Slons, some of large size being used as long drums for 
travelling belts. An example of taper grinding was 
also shown, as well as small rods of pas 14 in. in 
diameter. The latter are examples of the possibility of 
producing perfectly cylindrical parts of considerable 
ength and small diameter. All this work was done 
on one machine. It may be stated, however, that 

of considerable length, and ? in. in diameter, 
have been ground truly cylindrical directly from the 
rolled bar on the Norton grinding machine, no lathe 
Work having been done on them. 





The machine which we saw in operation at Messrs. 
Loewe’s showrooms, was a 12-in. Norton plain 
grinder, which will take work 72 in. long. Its 
chief characteristics are the manner in which the 
work. is —— while being operated on, so 
that it will not spring or ‘ chatter,” and the 
large number of speed changes that are combined 
in the mechanism, together with its ease of mani- 
ulation. The rigidity of work is secured, firstly, 
y the massive parts. The wheel-slide carrying 
the grinding wheel is exceptionally heavy, weigh- 
ing, in the 12-in. machine, 1000 lb., whilst in 
the 18-in. machine it is 1400 lb. The emery- 
wheel slide, which has to be fed up to the work:as 
the operations of grinding proceed, is supported on 
unusually large sliding aisles. They consist of a 
\V-way and a flat way, each being 7 in. wide. The 
grinding-wheel spindle alone, in the 18-in. machine, 
weighs 100 lb., and is carried in long bearings. The 
grinding-wheel is 24 in. in diameter, and usually 
runs at 6500 ft. per minute peripheral speed. It is 
generally estimated that an emery wheel, to do 
work, should run at a periphera — of a mile a 
minute, or, say, about 5000 ft. Mr. Norton, however, 
considers it’ better to go faster, and thus adopts 
the quicker rate of turning mentioned. Naturally, 
the number of revolutions of the wheel has to be in- 
creased as it wears down, in order to keep the _ peri- 
pheral speed the same. To provide for this there are 
six changes on the 18-in. machine and four on the 
12-in. machine ; these changes are secured partly by 
steps on the wheel spindle and partly by a two-s 
countershaft arrangement. Of course, these adjust- 
ments are not needed in the course of work, but only 
have to be made from time to time as the wheel wears 


away. 
‘AD will be — from the illustration, the machine 
consists chiefly of a base and a sliding table holding the 
work. The position of the sliding. surfaces will be 
gathered from an inspection of Fig. 1, where the base 
can be seen extending beyond the table at each end. 
The base rests on three points only, so that an accu- 
rate foundation is not necessary, the machine not 
being distorted if placed on an uneven floor. The 
sliding table, and the head and tailstocks placed 
upon it, weigh 3000 lb. in the larger 18-in. machine. 
It will be understood that the emery wheel has no 
longitudinal movement, being only fed up to the work 
transversely. The table, however, has a longitudinal 
reciprocal movement, the work, of course, being 
carried with it across the face of the grinding-wheel. 
The work is also rotated between centres on the table, 
there being a headstock and tailstock as in a lathe. 
Both the headstock and the tailstock slide on the bed, 
so that centres can be brought closer together to 
accommodate pieces of varying longitudinal dimen- 
sions. The table is divided into two parts, the upper 
part swivelling on the lower part in a horizontal plane, 
so as to provide for taper grinding in the usual manner. 
The table is of peculiar form, being triangular in sec- 
tion. This is well shown in Figs. 2and 3. Fig. 10 is 
a part sectional view, which also shows the formation 
of the sliding table and the bed. This section of bed 
gives great strength as compared to the ordinary flat 
table, and it also forms a permanent water-guard, 
which is a very useful feature with the copious supply 
of water used with this machine. A double support 
is also secured in this way, offering a broad base for 
the head and tailstocks, thus giving the table great 
stability. The table is very rigid along its spol ay 
to give support to the steady-rests. These s 
rests, of which there are six in the machine under 
notice, are well shown in Fig. 1, and are given in 
detail in Fig. 4. They consist of wooden chocks held 


in clamps, and are fed up to the work by means of 


hand-screws. . There are double sets of these chocks, 
one lot coming up underneath, whilst the others are 
horizontal and fed up to the work, so as to hold it 
rigidly against the pressure of the emery wheel when 
cutting. In operating, the workman continually feeds 
these chocks up by means of screws, so as to keep 
them just ae the shaft or other object which is 
being turned. The adjustment of these is an im- 

rtant matter, and the great success of the machine 
in producing =v shafts, and cylindrical parts 
with great rapidity, and at the same time within very 
close de of accuracy, is largely dependent on 
their action, especially in long pieces of small dia- 
meter. 

The work, being mounted between the centres on 
the sliding carriage, is rotated by a belt driven by a 
long overhead pulley, and driving on to the cone pu ley 
on the headstock. :/In the illustration, Fig. 3, the belt 
is not in position. As the carriage upon which the 
cone pulley is mounted travels longitudinally, the over- 
head pulley or driving drum has, of course, to be lon 
port to allow the belt to follow the movement o 
the carriage. Fig. 11 givesa section of the headstock, 
and shows the cone pulley. Fig. 12 is an end view. 
In the 12-in. machine there are seven steps to the cone 
pulley, and there are eight in the 18-in. machine. The 
shoulders of the cone are tapered about 45 deg. ; this 
is done in order that the belt may travel easily from one 


step to another. As the belt always runs at one speed, 
the upper pulley being of uniform diameter, the change 
of rotation of the work is necessarily effected by put- 
ting the belt from one step of the pulley to another. 
This is accomplished by means of a belt-guide, which 
slides on the bar shown in the illustrations, and is 
moved by the short handle, the latter having a catch 
to fix it in position, so as to retain the belt on the 
desired step of the cone. This method of shifting the 
belt and of obtaining change of speed is very handy, 
and is, indeed, necessary ~ operating the machine 
to its full advantage, for which frequént 
changes of speed are needed. The belt. ifting is done 
instantly, and the handles are well within reach of 
the operator. In order to compensate for the varying 
diameter of the cone pulley, and also to keep the belt 
in proper tension, whichever step it may be on, the 
cone pulley itself is carried in the swivelling. frame, 
as may be seen by reference to Fig. 3. Each cone 
works on the same centre as the gear which it drives. 
The longer handle, shown in the foreground of Fig. 3, 
lifts the cone pulley, and thus slackens the belt. The 
weight of the cone and its attachment is sufficient to 

ive adhesion between the belt-and —t so as to 

rive the gear. The frame can be locked in position 
when required. 

The gear for driving the table is placed on the front 
of the machine, and is partly shown in Fig: 1. This 
mechanism is driven from overhead by a ‘belt which 
comes down at the back of the machine, being guided 
te the front by floating pulleys, as shown in fi 2. 
The cone pulley which this belt drives is behind a door 
shown in Fig. 1, whilst Fig. 5 illustrates the part de- 
tached, with the door open. There are eight steps to 
this cone, thus giving eight s s; in addition to 
this there is a reducing gear which doubles the number 
of speeds, —— So changes for the movement of 
the table. The belt here is shifted by mechanism of 
the same design as that used on the headstock, whilst 
the general reduction is effected by the lever shown, 
which is attached toa clutch. By this clutch device 
the cone pulley can be made to drive either directly 
through the shaft or through the spur wheels shown in 
Fig. 5. Power for driving the table is carried through 
the horizontal shaft, shown in Fig. 1 (but which is not 
attached in Fig. 5), to what is known as the “table 
drive.” A back view of this is given in Fig. 6, whilst 
Fig. 7 is a front view. The position occupied by this 
mechanism will be gathered by a comparison of Figs. 1 
and 7. By the train of gearing shown, the table is 
traversed longitudinally through the medium of a rack 
which is on the under part of the table, as shown in 
Fig. 10. Hand or power can be used for traversing 
the table as required, dogs being attached'to the table 
to reverse the motion automatically for any given 
length of stroke. ; 

he cross-feed mechanism for bringing the emery 
wheel up to the work is seen on the front of the 
machine in Fig. 1, whilst 7% 8 fe it in separate 
detail. The sectional view, Fig. 10, also shows this 
arrangement. The feed can be either by hand or auto- 
matic. If hand feed is required, the pawl or ratchet 
on the gear wheel is thrown out of position, and the 
hand. wheel is clamped by the nut on the front. The 
movement from the actuating wheel, either hand or 
power, is conveyed through a pinion to the large 
toothed wheel, which may be seen in the sectional 
drawing, but which is enclosed in a casing in Fig. 8. 
This wheel is keyed to the shaft and cross-feed screw, 
by which the emery-wheel slide is moved transversely. 
hen it is desired to work the machine automatically, 
the pawl shown in Fig. 8, and also in Fig. 1, is made 
to engage with the large toothed wheel. The source of 
motion is a dog on the table ; the dog pushes against 
the quadrant, shown in Fig. 1, and this moves a hori- 
zontal link attached to it. The link has a forked end, 
one part of the fork having a rack on it. This rack 
engages with a pinion, and actuates the disc shown in 
Fig. 8, and also in Fig. 1. The disc, in turn, operates 
the ratchet or pawl, and thus turns the toothed wheel ; 
and the latter, through the train of gearing, brings 
forward the emery wheel. The extent to which the 
wheel is fed forward is eg for by shifting the 
link on the quadrant. hen the link is near the 
bottom of the quadrant, the feed is naturally greater 
than when it is nearer the point on which the quadrant 
rocks. In this way the movement of the link can be 
regulated, and the number of teeth that the wheel is 
turned by the ratchet is consequently provided for ; 
and that in turn regulates the distance the emery 
wheel is fed-up at each traverse of the table. In order 
to provide that the feeding-up of the emery wheel 
should stop automatically when the latter has moved 
through a given distance (thus preventing the 
work being reduced in diameter beyond. the 
required dimension), the shield or guard which 
is shown on the top of the toothed wheel in Fig. 8 is 
provided. This shield can be shifted round on the 
wheel. As shown in Fig., 8, it is still some little 
distance from the pawl; but when it descends still 
further, the pawl will run smoothly on it, and will, 
therefore, not turn the wheel, and the traverse of the 





grinding wheel will be thus stopped. ‘In this way 
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the machine can be set to grind to a given diameter. 
When working to fine dimensions, sometimes the 
slide carrying the emery wheel is moved as little 
as one-eighth of a thousandth of an inch. The speed 
of the travel of the shield (which, of course, governs 
the period during which the grinding wheel is fed up 
to the work) is changed on the circumference of the 
wheel by the pinion, shown in Fig. 8, at the top, and 
the crank attached to it. It will be seen from the de- 
scription that the speed at which the table traverses 
is independent of the revolutions of the work, so that 
whatever may be the rate at which the work is turned, 
any one of the sixteen changes of table speed can be 
brought into play. With this arrangement the work 
may traverse a datenme equal to the full width of the 
wheel at each revolution of the work, a method of 
operating which is desirable when removing stock 
rapidly. If it is necessary to reduce the atom | of the 
reciprocating longitudinal motion of the table very 
quickly, as is the case when producing a fine finish, the 
clutch lever, to which reference has already been made, 
and which is shown in Fig. 5, can be brought into play 
instantly. 

As an example of the work which can be performed 
by this machine, we may mention the following, 
which we recently saw carried out: A piston rod of 
mild steel had to be ground in the machine accurately 
to gauge. The length of the rod was 34 in., and the 
diameter, taken by micrometer gauge, was 2.779 in. ; 


the piece had been previously rough-turned at six) 
cuts per inch. A thirty-second of an inch was required | 


to be taken off by grinding. The operation occupied 
just fourteen minutes, without countifig the time of 
setting the piece and removing it from the machine. 
On testing the rod with micrometer gauge, we found 
the diameter to be 2.74675 in. ; and could not detect 
any want of uniformity throughout. Mr. Norton, 
however, who is anexpert in the use of the micrometer 
gauge, found that one end was 2.74675 in. and the 
other 2.74650 in., the variation being zy, in. To 
measure to such fine dimensions may literally be de- 
scribed as ‘‘ hair-splitting,” the difference between the 
two measurements being just half the diameter of a 
fine human hair. This work was done with an emery 
wheel 24 in. in diameter and 2 in. wide on the face, and 
revolving ata peripheral speed of 6,500 feet per minute, 
the work revolving at 45ft. per minute. Thelongitudinal 
traverse was about 8 ft. per minute, according to the re- 
cords taken by the attendant at the machine, This per- 
formance may be comparec to the work done at one of 
our leading locomotive shops, the superintendent of 
which has stated sage sepa gyin. diameter is removed 
from piston rods by grinding in one and a-quarter hour. 

The next operation we witn was on a con- 
siderably larger piece of work. It consisted of a hollow 
trunk or cylinder of two diameters, having a flange or 
collar at the end; the latter, however, was not 
operated on, the piece being simply ground cylindrical 
on the two diameters. e larger diameter was 6 in., 
and the le’ was 2] .in. ; the smaller diameter was 


half an inch less, or 54 in., and the length was 174 in. 
The total length was, therefore, 38} in. This piece 
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was of cast iron, and had been rough-turned to one 
thirty-second of an inch in excess of the finished sizes. 
The grinding consisted of two operations, a rough cut 
and a finishing cut. The time occupied by the rough 
cut on both diameters was 344 minutes. The attendant 
then trued the wheel, which operation took three 
minutes, after which the fine cut was commenced. 
This occupied seventeen minutes, including some time 
lost in adjusting the blocks. The whole time was, 
therefore, under one hour, but this did not include 
putting the work in the machine and taking it out 
again, the total time given being from when the first 
cut was commenced to when the final cut stopped. Here, 
again, on testing the work with micrometer gauge we 
failed to find any difference between any diameter at any 
part, and so far as could be ascertained the part was 
absolutely cylindrical. As some time had been lost in 
adjusting the machine for the particular class of work, 
and, moreover, as the operator was not well ac- 
quainted with the class of cast-iron of which the 
part was composed, another piece of the same descrip- 
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turned at six cuts per inch, there being ;3, in. to 
grind off. The time occupied in grinding the bolt 
and the head was 26 minutes. An example of taper 
grinding was afforded by a steel barbette roller of 
.45 per cent. carbon. 

Our readers will be able to compare the perform. 
ance given in regard to time with lathe work or grinding 
on other machines, for the figures speak for them- 
selves. We can only say in regard to the finish of 
the work, as to smoothness and surface, that it left 
nothing to be desired. 








THE HULT ROTARY STEAM ENGINE. 

Rorary steam engines, apart from steam ‘turbines, 
are anathema to the experienced engineer. Of course, 
such an_ attitude of mind is extremely illogical, 
for the difficulties and defects of rotary engines 
are entirely mechanical, and are not inherent to 
the principle of the machine. It is perfectly reason- 
able to reject a perpetual motion machine with- 
out inquiry, because there is nothing more certain in 
the universe than the impossibility of its construction; 
but the rotary engine does not contravene any of 
Nature’s laws, and it only needs sufficient mechanical 
skill and ingenuity to render it more successful than 
the reciprocating engine. Whether we shall ever 
attain to that degree of skill is not certain, but an 
important step towards it has lately been taken, as 
will be seen by the following Table, issued by the 
manufacturers of the Hult rotary engine : 





tion was tried, and this—,';in. being removed—was | Steam Consumption and Weight of the Hult Rotary | Engine 


brought down to finished dimensions in 37 minutes, 


including 3 minutes for trueing the wheel. It should | 
be stated that both these pieces of work were supplied 
for testing by a well-known firm of engineers, 


who have always been noted for the remarkable accu- | 


racy of their work, and formed parts of their regular 
manufacture of steam engines. 

On another occasion we were able to witness some 
other work done by this machine. The first piece 


ground was a shaft 5 ft. 6 in. long and 1} in. in dia-| 
meter, there being ;$, in. to remove by grinding. | 


This had been rough-turned, six cuts per inch, and 
was finished ground in the machine within one hour. 
This piece had b been supplied by a Government de- 
— for trial purposes, and when tested as taken 
rom the machine by the official gauge was found to 
be accurate. The next piece tri 


bolt, as shown in Fig. 13. This was also rough- | 
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Steam Pressure, 142 Lb, 











was a nickel steel | — 


| Number of | Weight of 
Consumption of | Revolutions | Complete 
Brake Steam per Brake | per Minute. Engine. 
Horse-Power.' Horse-Power and 
Hour with Exhaust 
into the Open Air. 
Ib. cwt. 

8 Sa | 1500 1} 
12 36 1300 4} 
20 33 | 1250 6 
40 Bt | 1000 12 
60 205 850 | 174 
80 28 700 23 

120 274 | 550 = 
200 | 27 { 500 





The steam consumption without condensation— 
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which, it is to be noted, is for brake, and not This simple change eliminates at once nine- 


’ slides a shutter G. The disc F and its shutter G are 
indicated, horse-power—is satisfactory. It is not as| tenths of the friction and wear of the rotary engine. | enclosed in a cylinder C, carried in roller bearings L, 
low as that of really first-class reciprocating engines,|The edge and sides of the shutter are no longer | the shaft A and the cylinder C being out of centre, as 
but it is far better than is obtained by many engines, | moving over the periphery and ends of a stationary | shown. Steam enters through the shaft A at the 
and after a time the wear of the former increases their | cylinder, but are travelling in contact with them, | right, and is exhausted through it to the left. In the 
consumption of steam considerably. If the figures for| and very nearly at the same speed. It is thus position of the parts shown in Fig. 2, there is a steam- t 
consumption given above can be secured and main-| possible to apply considerable pressure to render | tight joint between the piston F and the cylinder € at ; 
tained, it is clear that the rotary engine has at length | the joint era and there is very little wear to| the lower part where they are in contact. Steam is 
come to stay, for its general advantages, for certain | be anticipated. he t difficulty with rotary | flowing through the shaft A and the port H into the space 
classes of wor , are so great that they more than | engines in the past has n that the parts wore at/| enclosed between the piston, the cylinder, and the 
compensate for a little increase of steam. different rates, and therefore it was exceedingly | shutter G. It exercises no yotatocy force on the piston 

¢ Hult engine follows the construction of previous | difficult to keep the sliding joints tight. or the cylinder, but it presses on the shutter G, forcing 
rotary engines, The principal feature of novelty in| The general construction of the Hult engine is illus- | it upwards and enlarging the space. The piston F is 
the Hult engine is that the cylinder is not fixed, | trated in the diagrams, Figs. 1 and 2, which exem-| carried round by the shutter, while‘ the cylinder is 
but is free to revolve with the eccentric revolving| plify the principle rather than the details. The | rotated by the pressure between itself and the disc and 

Piston and the shutter. It is, in fact, a loose cover, | construction will be taken in at a glance. On a shaft | shutter. 

running independently on its own roller-bearings, and | A, carried in roller bearings, is keyed a dise or piston 

18 not pierced by any orifices for steam distribution 


The general method of working of the Hult engine 
F, of cast iron, having a radial incision in which there | was illustrated in -our issue of December 24, 1 


valves. 
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(vol. Ixiv., page 766). The engine has, however, been 
modified since that date, and now has the construction 
illustrated in Figs. 3 to 5, on page 507. Fig. 4 
shows a two-shutter engine, and Fig. 5 a three- 
shutter engine, _ difference ashes a oe 
in the ports and passages. ginning with the 
former, iP vill be seen that the shutter G! is gee 
er, home in the piston, being at the line of 
contact M between the piston and the cylinder. The 
inner end of the steam admission passage H' is on the 
int of opening into the port in the fixed tube in the 
Follow shaft, so as to admit steam behind the shutter 
G!, as soon as the outer end of the passage H’ has 
1 the line of contact. This port remains open 
until the shutter G! has moved about 90 deg. of the 
revolution, when it is shut off and the steam acts by 
expansion for some 120 deg. more, until the port J" of 
the exhaust passage I' again opens into the concentric 
cavity L, on Poth ends of the piston, for the evacuation 
of the expanded steam. The exhaust commences, of 
course, as soon as the projecting area of the shutter G! 
is equal to that of G*, as if the action of the steam 
were continued beyond that point, it would tend to 
retard the rotation. 

As soon as the shutter G? passes the line of contact 
M, asimilar action of steam is repeated for that shutter, 
the steam being admitted through its admission passage 
H®, and evacuated through I? and J®. 

In the position of the parts shown in Fig. 4, the 
shutter G' has completed its previous revolution, the 
steam which drove it round being evacuated through 
its exhaust port J' and through the cavity L (shown 
in dotted lines) into the space outside the cylinder, 
and from there into the condenser or to the outer air ; 
while the space on the right-hand side, between the 
piston and the cylinder, is full of steam acting by 
expansion on the shutter G*. 

Randng now to Fig. 5 we may trace the action of 
the three-shutter engine. With the piston and cylinder 
moving in the direction of the arrow, it is evident that 
the space between the shutters G* and G! is empty, 
and that the exhaust port J! is just in the act of 
closing as it is leaving the cavity L. The space 
between the shutters Gs and G? is exhausting, for 
the port J® is just opening to the cavity L. It would 
be useless to keep the steam in the space G* G? 
much longer, for a little further rotation of the piston 
will cause this space to decrease, involving the com- 

ression of the steam contained in it. The space G! G? 
is full of steam. This was admitted through the port 
H? during the time it was opposite the port in the 
central tube K, that is, during some 90 deg. of revolu- 
tion. The steam was then cut off and expansion com- 
menced, and will continue until the shutter G? almost 
reaches the point occupied now by the shutter G*. 

If we have aaeanted in making our description 
clear, it will be understood that almost immediately 
after each shutter passes the point M of permanent 
contact between the piston and the cylinder, steam is 
admitted behind it for about 90 deg. of revolution. The 
steam is then cut off, and begins to expand in the 


triangular space enclosed between the piston, the cy- | q 


linder, and the shutter. This continues for some 
30 deg. of revolution, when the progress of the next 
shutter producesa change. The apex of the steam space 
is no longer at M, but at the second shutter, and instead 
of the space being triangular it gradually assumes the 
form enclosed between the shutters G? and G*. As 
long as the volume of the steam space is expanding the 
steam gives off energy. In G', G* expansion is pro- 
ceeding rapidly, in G*, G* expansion is complete and 
exhaustion has commenced, while in G’, G! there should 
be compression. 

The shutters G!, G*, G* are kept in contact with the 
revolving cylinder by centrifugal force, so that the line 
of contact between the shutters and the wall of the 
cylinder remains uncer all circumstances steam-tight. 

he circumferential speed is.the same for the piston 
and the cylinder, while they revolve in the same 
direction with somewhat different angular speed in 
consequence of their eccentricity; thus there is no 
friction other than rolling friction, except that caused 
by the one gaining on the other at slow relative speed, 
and there is no sliding at the line of contact M. Inany 
case, the actual travel between the surfaces is so 
slight that it is stated that the tool-marks in the 
cylinder can be seen after two years’ wear, and 
whatever wear there may be is spread equally over the 
circumference of the cylinder. Tro take up wear, the 


left-hand end of the cylinder (Fig. 3) is furnished | }, 


with wedges and setting-up screws, as shown ; simi- 
larly, by aid of the screws at the top of the frame, 
the bearings of the cylinder and the disc can 
adjusted at any time, and without dismounting the 
engine, to give a firm pressure at M to keep the joint 
steam-tight. 

The revolving piston and cylinder, acting as fly- 
wheels, should. give to this engine an exceptionally 
constant speed, when controlled by an_ efficient 
governor. 

Two sets of bearings are —. one for the shaft 
A and one for the cylinder C, both running on rollers. 
The frame E contains two roller paths N, N' at each 











end; there are also two roller paths P, P', the 
former on the cylinder and the latter on the shaft. 
Between the corresponding roller paths P and N and 
P! and N’, there are rollers O and O', which are simply 
elastic hoops of steel. As these would be certain to 
*‘ bunch ” if they were not guided, there is, within each 
roller, a roll Q, running on a pin in a rotating plate R. 
The function of the rolls is to prevent the rollers 
gaining on each other, and losing their symmetrical 
position. There should be little wear on the pins. 

It only remains now to explain the method of 
governing the steam supply. Steam enters at the 

ranch § into a stationary chest. Within this chest is 
a rotating pipe, with ports in it driven by the spindle 
T, which is connected to the shaft by a screw near the 
left-handend. Around the spindle T is along sleeve U 
rotating with it ; but between the spindle T and the sleeve 
U is a fixed pipe V, with ports in it, as shown in the 
sections. The spindle T is enlarged at the right-hand 
end, and deep grooves are cut in it for steam passages. 
On this spindle is mounted the rotating pipe within 
the chest S. This pipe is in two parts—an inner and 
an outer—and on the end of it is mounted the governor. 
When the arms fly out they move the inner part of the 
tube in relation to the outer ; and consequently the 
ports cut through the two tubes no longer correspond 
exactly, the steam being wire-drawn it its passage 
through them. In this way the pressure of steam is 
regulated to suit the load on the engine. 
ult rotary engines are also made reversible for 
marine purposes, and on a smaller scale for motor cars. 
A 200 brake horse-power marine engine, working with 
150 lb. pressure, occupies a space 6 ft. long, 4 ft. 
high, and 3 ft. wide, and weighs 52 cwt., with the 
centre of gravity a couple of inches above the screw- 
shaft. It is, of course, capable of being reversed, this 
ag effected by a movement of the steam-distributing 
tube. 

More than 200 Hult engines are stated to have been 
manufactured by Messrs. Hult Brothers, of Stock- 
holm, and to be in use in the Scandinavian countries, 
and in Russia, Germany, and France, their manufac- 
ture having recently been started in the latter three 
countries. Several engines are now being subjected to 
exhaustive trials in England. 

We shall watch the engines with interest, for if their 
permanent economy in steam should be proved beyond 
doubt, their simple construction, small weight and di- 
mensions, absence of vibration, easy management, and 
constant speed, should render them suitable for driv- 
ing dynamos, fans, and centrifugal pumps. If econo- 
mical also when non-condensing, they ought to be 
useful in works where the exhaust steam is required 
for heating, washing, or drying; and as they are, of 
course, entirely enclosed, they should not be affected 
by damp, dust, or corrosive gases. 

Almost all the parts are turned in the lathe, and 
can be easily made interchangeable, so that any part 
can be replaced from stores; the engine is delivered 
fully mounted from the factories, and can be started by 
anyone who can attach the steam-pipes; while it re- 

uires no attention during the running, except that 
the stoker fills the single Eaetestse, which serves the 
entire engine. 








Buenos Arres.—The Argentine Government has ap- 
mg certain alterations proposed by the Buenos Ayres 

uth Dock Company for a junction of the east entrance 
mole with the Government mole. 





Pic 1n GrermMany.—The production of pig in Germany 
in August was 736,836 tons, as compa with 643,321 
tons in ae 1901. The agerogate output in the first 
eight months of this year was 5,456,533 tons, as compared 
with 5,246,639 tons in the corresponding period of 1901. 





INTERNATIONAL Fire EXHIBITION, Ear’s Court, 
1903.—At the executive meeting of the British Fire- 
Prevention Committee, the announcement was made 
that the committee’s pees arrangements for 
the International Fire Exhibition had been completed 


and the general programme finally decided upon. An 
influential advisory council, representative of the t 
technical and fire interests and headed by the Bresi- 


dent of the Royal Society and_ presidents of the leadin 
scientific institutions, has now been duly constituted, an 
the various working sub-committees are in course of for- 
mation. The hearty co-operation of the Duke of Marl- 
borough, K.G., President, and the leading members of 
the National Fire Brigades’ Union, the officials of the 
Private Fire Brigades’ Association, and the St. John Am- 
ulance Association, has been assured, whilst the various 
Continental fire authorities have promised active assist- 
ance. The preliminary work for the Fire Congress to be 


be | held next year, at the time of the Exhibition, has also 


now been started under the direction of Mr. Edwin O. 
Sachs, chairman of the Fire-Prevention Committee. A 
number of most important questions will be discussed at 
this conference, at which the leading authorities of all 
countries will be represented, The Exhibition will have 
the advantage of eminently interesting exhibits in the 
way of modern constructional and engineering work, and 
the latest fire appliances, as also in the form of paintings, 
engravings, historical relics, so that the subject of 
fire protection, which is of so much interest to the Metro- 
polis, will be most exhaustively treated in every way. 








NOTES FROM THE NORTH. 
: Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small amount of 
business was done last Thursday, and prices were rather 
easier, Scotch Ladle 3 way 4d. per ton, Cleveland 34d. 
and hematite iron 2d. per ton. The proceedings, how. 
ever, were devoid of any special feature. In the forenoon 
there were buyers of Scotch at 57s. 9d. per ton cash, and 
at 58s. one month, Cleveland at 52s. 11d. cash, and sellers 
wanting 4d. per ton more, while buyers were offering 
61s. 8d. per ton cash for Cumberland hematite iron 
and sellers were willing to give 2d. more per ton. Prices 
varied a little in the afternoon, and the settlement prices 
were: Scotch, 57s. 104d.; Cleveland, 52s. 104d.; and 
hematite iron, 61s. 9d. per ton. A moderate amount of 
business was reported on Friday forenoon, and the 
tone was very firm; the reaction of Thursday being 
more than made Cleveland warrants were in 
strong demand, and some of the buying was under. 
stood to have been on New York account. At the 
close the price showed an advance of 54d. per ton. The 
buying was chiefly given up to Cleveland iron. Buyers 
in the forenoon did most of their business at 53s. 2d. per 
ton, and at 53s. 5d. in the afternoon. Only about 4000 
tons in the forenoon, and 6000 tons in the afternoon, con- 
stituted the day’s business. The settlement prices were 
57s. 104d., 53s. 3d., and 61s. 6d. per ton. A trifling busi- 
ness took place on Monday, and the proceedings were 
quite featureless, With the og gem of a drop of 4d, 
per ton in the price of Cleveland, the prices were without 
change. About 1000 tons changed hands in the fore- 
noon, but in the afternoon from 6000 to 7000 tons 
were dealt in, and the tone was steady, while the settle- 
ment prices were: 57s. 10}d,, 53s. . and 61s. 74d. per 
ton. Business was still inactive on Tuesday, and prices 
were easier, mainly owing to the reported probable 
early termination of the coal strike in America. In 
the forenoon the tone was easy, and in the afternoon 
prices showed a further decline, Scotch iron giving 
way to the extent of 4d. per ton on the day, Cleve. 
land 44d., and hematite iron 14d. per ton. About 5000 
tons were dealt in during the forenoon, and only 3000 tons 
in the afternoon, when the market was flat and idle. The 
settlement prices were: 57s. 74d., 53s. 3d., and 61s. 44d. 
per ton. The market was flat and idle this forenoon, 
when about 5000 tons were dealt in. Scotch warrants 
declined 3d. per ton to 57s. 3d. cash buyers. Cleveland 
was also 3d. per ton down, and hematite iron was 
not dealt in. About 6000 tons changed hands in 
the afternoon. Scotch did not change from 57s. 6d., 
and Cleveland left off at 52s. 11d. buyers. The 
settlement quotations were: 57s. 3d., 52s. 9d., and 
61s. 3d. The market _— for No. 1 makers’ iron 
were as follow: Clyde, . 6d. per ton ; Gartsherrie and 
Calder, 66s.; Langloan and a To, 6d.; Summer- 
lee, 71s. per ton—the foregoing all shipped at Glasgow ; 
Glengarnock (shi at Ardrossan), 69s.; Shotts (shipped 
at Leith), 69s. 6d.; Carron (shipped at Grangemouth), 
69s. per ton. The difficulties of correctly judging the 
pig-iron situation have been augmented this week by the 
— of.considerable American orders for coal in Eng- 
and, Wales, and Scotland. This has had the effect, on the 
one hand, of raising the price of coal to some extent 
against the consumer here, and on the other of raising 
freights against the exporters hence of pig iron. This 
disastrous strike, however, appears to . on its “last 
legs,” and the markets will soon fall into their normal 
condition, which, so far as the home trade is concerned, 
is one of great dullness. Reports from the Continent are 
said to be flatter than ever. The number of blast-fur- 
naces at work in Scotland is 84, against 86 last week, one 
having been damped down each at Coltness and Sum- 
merlee works, as compared with 84 at this time last year. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 33,265 tons yesterday afternoon, 
as against 35,506 tons yesterday week, thus showing a 
reduction for the week amounting to 2241 tons. 


New Class of Iron Warrants.—At a meeting of the 
Scottish Pig-Iron Association, held in Glasgow a few 
days ago, a scheme was submitted by the committee for 
the institution of a new class of warrants. The com- 
mittee’s proposals, however, were not favourably re- 
ceived, and after discussion a separate committee was 
appointed with the view of either framing another 
scheme or of amending the one submitted, so as to 
render it generally acceptable. 


Finished Iron and Steel.—Most of the malleable-iron 
works are in an active state—working on orders, and they 
maintain the prices fairly well. Generally speaking, 
the steel works are well employed on orders which, in 
most cases, have to be ‘‘hurried up.” Prices depend 
mostly on the rate charged for hematite iron. Scotch 
is selling at about 62s. 6d. per ton delivered to the steel 
works in the respective districts. Occasionally an order 
is booked for finished steel. 


Sulphate of Ammonia.—The market for sulphate of am- 
monia is quiet this week, and the price may now be taken 
at about 11/. 15s. per ton for aprons delivery f.a.s. Glas- 
gow and f.o.b. Leith, at which port last week’s shipments 
only amounted to 61 tons. 


Russian Iron.—A cargo of 4000 tons of Russian foundry 
iron arrived in the Clyde the other day, and another 
consignment is on the way. It is said, however, that 
- of the cargoes is for transhipment to the United 

tates. 


Mining Institute.—An ordi meeting of the Mining 
Institute of Scotland was held last Saturday afternoon 
in Dowell’s Rooms, Edinburgh. In the absence of the 
President, Mr. Henry Aitken, Mr. D. M. Mowat, 
Summerlee Iron Works, was called to the chair. There 





was a full attendance. After routine business, the 
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ting took up the discussion of rs read on the 
eae of the ae at Douglas be liery in August. 
A paper contributed by Mr. John D. Miller, describing 
an ingenious labour-saving apparatus for controlling 
wagons at pithead screens, was read. By the use of this 
apparatus it is claimed that at many of the pits 
throughout the country the services of a special 
man to shift the wagons, while in course of loading, 
can be dispensed with, and a very substantial savin 
in wages effected. At the same time it is claime 
that many accidents may be prevented by the use of this 
patent arrangement. Mr. Robert Martin read a paper 
descriptive of the process of sinking shafts near the fore- 
shore at Musselburgh, which evoked a good deal of dis- 


cussion, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The official return of the coal 
imported into Hull during last month shows a decrease 
of 3776 tons when compared with September, 1901. Last 
month the imports: reached 180,352 tons, against 184,128 
tons for the corresponding month of last year. The 
imports last month were nearly 40,000 tons more than 
was sent during the month of August. In the course 
of the past nine months there was a decrease to the ex- 
tent of 56,848 tons, the imports only reaching 2,326,432 
tons, against 2,383,280 tons in the correspondin 
period of 1901. Coastwise, 21,774 tons were dealt wit 
during September, about half of which went to London, 
and the Metropole accounted for a similar proportion of 
the nine months’ tonnage, which totalled 218,025 tons. 
The exports show an increase. The quantity sent last 
month reached 153,077 tons, against 136,652 tons in 1901, 
or an increase of 16,425 tons. The tonnage last mont 
was about 27,000 tons in excess of what was expo 
during the month af August. The nine months’ exports, 
however, show a decrease of 27,119 tons, the quantity 
dealt with this year being 1,024,165 tons, as compared 
with 1,051,284 tons in 1902. 


Permanent Way Institution.—On Saturday afternoon 
a special meeting of this Institution was held at Shef- 
field, when a presentation was made to the honorary 
secretary, Mr. A. G. Pugh, as an appreciation of the 
excellent arrangements he made for the annual summer 
meeting. The chair was taken by Mr. Lee, of the Lan- 
cashire and Yorkshire Railway, and the other lines re- 

resented included the Lancashire, Derbyshire and East 

‘cast, Midland, Great Central, and North-Eastern. 


Iron and Steel.—There is little or no change to record 
in the various branchés of the iron trade. Although 
comparatively little new work is coming forward, the 
outlook is not altogether discouraging. Iron of all 
descriptions is more a at the following rates, 
delivered in Sheffield: West Coast hematites, 68s. 6d. to 
69s. 6d. per ton; East Coast ditto. 63s. to 64s. per ton; 
Lincolnshire No. 3 foundry, 51s. 6d. to 52s. 6d. per ton ; 
forge ditto, 51s. to 52s. per ton; Derbyshire No. 3 
foundry, 53s. 6d. to 54s. 6d. per ton; forge ditto, 50s. to 
51s. per ton ; bars, 62. 15s. to 7/. per ton ; sheets, 8. 12s, 6d. 
to 8/. 17s. 6d. per ton. Most houses in the crucible steel 
trade are still complaining of the smallness of orders that 
are coming to hand, and of the difficulty experienced to 
keep their places going. The rolling mills are in some 
cases not working more than about half-time. 


South Yorkshire Coal Trade.—The effect of the Penn- 
pep strike is felt here only in a minor degree, the 
chief increase in shipments being to France and Belgium. 
Coalowners all round, however, are obtaining higher 
prices, though the increase locally is by no means as 
marked as on the London market. A stiff winter, how- 
ever, owing to the great decrease in the production, will 
mean a steady advance, for neither at the collieries, rail- 
way sidings, nor in the hands of merchants, are there any 
considerable stocks. Gas coal is in brisk demand, as are 
cokes of all qualities. Blast-furnace coke has advanced 
owing to the American requirements, but foundry and 
steel-melting coke remains steady. 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was moderately well attended, but the tone 
was weaker than it has been of late, and few transactions 
were recorded. Quotations showed a downward tendency, 
and buyers were backward. Numerous inquiries on 
American account were reported, but they did not result 
in business, owing, it was said, to the advan rates 
making it essential that sellers should ask prices above 
what buyers in the States are prepared to give. More 
business with America, however, is confidently expected. 
Continental customers were reported to be very back- 
ward, especially the Germans, who are now very largely 
satisfying their own demands, whereas a few years ago 
they were counted among our best customers. Both 
merchants and makers offered No. 3 Cleveland pig iron 
at 53s. for early f.o.b. delivery, and some business was 
done at that figure, but buyers reported having purchased 
from second hands at 52s. 9d. No. 1 Cleveland pig was 
steady at 55s. No, 4 foundry pig was scarce, and it 
realised 52s. 6d. Forge qualities of iron were in good 
supply. Grey tage. was 49s. 3d., mottled 48s. 9d., 
and white 48s. t Coast hematite pig iron was 
somewhat weaker, but sellers were very reluctant to 
reduce quotations. For early delivery of Nos. 1, 2, 
and 3, the price was 


forge 54s. 9d. Good rubio ore was steady at 16s, ex-ship 


Tees, and freights Bilbao to Middlesbrough were fix 


h | have been raised. Household coal has been 


57s. 3d. ; No. 1 was 58s. ; and No. 4} i 


Pig-Iron Statistics.—Returns just issued by the Middles- 
brough Chamber of Commerce show that at the end of 
last month there were 54 blast-furnaces working in the 

rt of Middlesbrough, the number producing ordinary 

leveland pig iron being 36, and those making hematite, 
Spiegel, basic, &c., 18. The output of pig iron for the 
third quarter of the year was 470,000 tons, 300,000 tons 
of it being Cleveland iron, and 170,000 tons hematite, &c. 
For the previous three months the make was 470,000 tons, 
290,000 tons being Cleveland pig, and 180,000 hematite, 
&c. During the third quarter of 1901 the production 
reached 492,000 tons, of which 295,000 tons were Cleve- 
land pig, and 197,000 tons hematite, &c. Shipments of 
pig iron for the quarter just ended amounted to 274,486 
tons, as against 251,027 tons during the corresponding 
quarter last year. Shipments of pig iron for the three 
quarters ending September last totalled 727,074 tons, as 
against 743,695 tons for the corresponding period in 1901, 


Manufactured Iron and Steel.—There is really no new 
feature in the manufactured iron and steel industries. 
Most departments are only moderately employed, and 
new orders are scarce. At the same time, though there 
is no a in demand, producers have not 
reduced their rates. Common iron bars are 6/. 5s.; best 
bars, 6/. 15s.; iron ship-plates, 62. 5s.; iron ship-angles, 
62. 2s. 6d.; steel ship-plates, 5/. 15s.; steel ship-angles, 
5l. 12s. 6d.; steel boiler-plates, 77. 10s.; and heavy sec- 
tions of steel rails, 5J. 10s.—all less the customary if oo 
cent. discount, except rails, which are net cash at wor' 


Coal and Coke.—Fuel, owing to labour troubles abroad, 
is very strong. ary f good sales have been made to 
America, France, and Belgium, and quotations have been 
raised. Bunker coal is 10s. 6d. to 11s. f.o.b.; and best 
Durham gas coal 10s. 3d. to 11s. f.o.b. Other descriptions 
i ut up Is. 6d 

r ton. The demand for coke is very » and prices 
bok like being further raised. Medium blast-furnace 
qualities are fully 16s. 6d. delivered here, and several 
firms are inclined to hold out for a higher figure. Better 
class coke has sold at 18s. and upwards. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Late prices have been fully supported in the 
steam coal trade, and there has been a great scarcity of 
steam and semi-bituminous coal for prompt shipment. The 
future course of business is obviously very much de- 
pendent upon the prolongation or otherwise of the great 
strikes among the coal-miners of the United States and 
the North of France. The best steam coal has been 
making 17s. 6d. to 18s. per ton, while secondary qualities 
have brought 16s. to 16s. 6d. per ton. House coal has ex- 
hibited a firm tone; No. 3 Rhondda large has been quoted 
at 15s. 6d. per ton. Foundry coke has brought 19s. to 
20s. per ton, and furnace ditto 17s. to 18s. per ton. 
As regards iron ore, rubio has made 14s. 6d. per ton; 
Tafna, 15s. to 15s. 6d. per ton; and Almeria 14s. 6d. to 
14s. 9d. per ton. 

The Electric Light at Devon; 
Admiralty have informed the Devonport Town Council 
that a comprehensive scheme is being prepared for su ply 
omen light and power from a station in the . 
yard. 

The ‘‘ Montagu.”—The Montagu, line-of-battle ship, 
is again to undergo an eight hours’ full-power trial in the 
Channel, a recent trial having been regarded as unsatis- 
factory, owing to a leakage of water from the boilers. 
The full-power trial is to be immediately followed by an 
eight hours’ trial at 14,500 indicated horse-power. 


Newport.—At a meeting of the Newport Harbour Board 
on Wednesday it was reported that there had been a 
substantial increase in the export trade of the port 
during the last nine months. A committee was appointed 
to interview the dock company’s officials and the grain 
merchants, to see what could be done in the way of pro- 
viding for grain imports. 

South Wales Coal and Iron.—The exports of coal from 
the six Lage se Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly—in September 
were: Foreign, 1,599,773 tons; coastwise, 360, tons ; 
total, 1,960,165 tons. The exports of iron and steel 
were 4,752 tons ; of coke, 6,943 tons ; and of patent fuel, 
91,308 tons. The éxports of coal from the six ports in 
the first nine months of this year were: Cardiff, 12,244,077 
tons ; Newport, 2,672,325 tons; Swansea, 1,518,678 tons ; 
Port Talbot, 399,540 tons; Neath, 216,307 tons; and 
Llanelly, 205,811 tons; making an aggregate of 17,256,738 
tons. The exports of iron and steel were: Cardiff, 
20,976 tons ; Newport, 16,018 tons ; Swansea, 8,617 tons ; 
and Port Talbot, Neath, and Llanelly, ni/; making an 

te of 45,611 tons. The exports of coke were: 
Cardi , 35,498 tons; Newport, 11,965 tons; Swansea, 
7,094 tons; Port Talbot, 12,492 tons; and Neath and 
Llanelly, nid; making an aggregate of 67,049 tons. The 
exports of patent fuel were: Cardiff, 296,231 tons ; New- 
rt, 52, tons ; Swansea, 389,032 tons; Port Talbot, 
,932 tons; and Neath and Llanelly, nid; making an 
aggregate of 794,183 tons. 
The “ Flora.”—The Flora, cruiser, which has under- 

ne an extensive refit at Devonport at a cost of 20,000/., 
fad a steam trial on Saturday to test the efficiency of the 
repairs of her machinery, and it was shown that the 
vessel is capable of developing the same engine power, 


.—The Lords of the 


and attaining the same speed as she regis 
new vessel Sat years ago. On her last trial, with the 
engines working at 130 revolutions and registering 7425 
indicated horse-power, the log recorded a mean speed of 
18 knots. This is all the more satisfactory when it is 


*}miums to W. R. 


clearly all the essential features of this piece of ap 
ratus, and set forth its 
or repairs. The firm also make the 
water drainer, which is specially designed for keeping the 
cylinders of marine engines free from water.— Messrs. R. 


istered when a| Maclellan, 
are sent us a copy of their new 
e sé H 


The “‘ Monmouth.”—The Monmouth, cruiser, is to go 
through a special programme of speed trials. The first 
will be at 17,500 indicated horse-power, to be followed by 
a trial at 22,000 horse-power. These trials will take 
over the deep-sea course between Rame Head and . 
man’s Point ; and on their completion the vessel will be 
steamed over the same course four times at each of the 
following speeds: 13, 17, and 19 knots. Before returning 
to Devonport, the Monmouth will be subjected to capstan, 
anchor, and steering engine trials. : 





DrarinaGE Works aT Letcester.—A Local Govern- 
ment inquiry was held on Friday at Leicester, 
before Colonel Langton Coke, into an a meta of the 
Leicester Town Council for authority to borrow 163,158/. 
for new works and sewerage at Belgrave, and for im- 
rye at the Beaumont Leys sewage farm; and 

3,6002. for street improvements. The main sum is re- 
quired for carrying out sewage disposal works at Bel- 
grave. . It is proposed to establish a pumping station on 
the old se farm at Belgrave, and to pump the —- 
from that district to Beaumont Leys farm, where the 
great bulk of the Leicester sewage is now treated. The 
scheme was not opposed. 





Tue InstiTuTion or Crvin Encingers.—The Council 
of the Institution of Civil Engineers have, in ‘addition 
to the medals and prizes a for communications dis- 
cussed at the meetings of the institution in the last session, 
made the following awards in respect of other papers dealt 
with in 1901-1902: A Telford gold medal to J.° Mac- 
farlane Gray yee) a Geo —— Id medal 
to R. Price-Williams iioedeett a Watt gold medal to 
W. Bell Dawson, M.A.,; D.Sc. (Ottawa); Telford pre- 


r, M.A., B.Sc. (London); E. M, 
de Burgh (Sydney, SW. i 


); fag Wilson, D.Sc. 
i oak Frank Oswell, B.A. (Buenos Ayres); A. 
Vv. ‘go D.Se. (London); a Crampton prize to 
C. D. H. Braine (Mowbray, Cape Colony) ; the Manby 
premium to B. W. Ritso (Cape Town). For students’ 
papers the awards are: A Miller scholarship (tenable for 
three years), and the ‘‘ James Forrest” medal to. H. F, 
at Genie) i Miller prizes to J. C, Collett and 


. Clay (London); H. C. M. Austen Conmm) 3 
A. M. Arter (London) Robert Bruce nee ;L. 
F. Wells, B.Sc. (Manchester); and W. H. Me 


(Glasgow). 





CaTaLocurs. — We have received from the Harris 
Patent Feed-Water Filter pees ae 6 Limited, of 73, Queen 
Victoria-street, E.C., a pamphlet describing their method 
pe ang ing feed-water for boilers. This consists essen- 
tially of adding to the water minute quantities of sul- 
phate of alumina and carbonate of soda. Thesé coagulate 
the oil globules, and make it ible to filter them off. 
The apparatus was astiatel by us on August 15.— 
Mr. Edwin Freund, of 39, Victoria-street, Westminster, has 
issued a circular describing the Derisingle-phase lift motor. 
This motor, though using single-phase alternating current, 
has a starting torque two or three times as great as the 
normal, and has a load factor high enough to prevent 
interference with lamps on the same circuit.—We have 
received from the Lahmeyer Electrical Company, Limited, 
of 109-111, New Oxford-street, London, W.C., a copy of 
their new circular describing their large single and 
double-phase generators, which are designed for direct 
coupling to steam engines. — Messrs. win Cooper 
and Co., Limited, of 86, enhall-street, E.C., have sent 
us a copy of their new catalogue of jointing mate- 
rials, pac ings, lubricants, and varnish. — The Empire 

01 


Engineering Company, of Failsworth, near Manches- 
ter, have published a circular describing their oil 
se tor. This is action, the 


based on ee 
exhaust steam being passed through a whirl 
the walls of which are deposited the globules of oil 
entrained in the steam. A series of baffles at the lower 
end of the apparatus are used to complete the separation. 
—The British Thomson-Houston Company, of 83, Cannon- 
street, London, E.C., have sent.us a catalogue of their ‘‘ Edi- 
son” uae It is stated that the vacuum in these lamps 
is attained by chemical means, and is very high. Other 
catalogues issued by the firm have relation to enclosed 
arc lamps, and to motor-driven air compressors.—Messrs. 
Richardsons, Westgarth, and Co., Limited, of Hartle- 


-chamber, on 


core have published a capitally illustrated pamphlet 


escribing the Morison evaporator. The engravings show 


y accessibility for clearmg 
des’ pulsator 


unt and Co., Limited, of Earl’s Colne, Essex, have 


just published a new catalogue of shaftin , cast. 
iron pulleys, and wheelwright’s fittings generally. All 
items are fully priced, an i 
each item clearly shown by numerous engravingr.— 
McPhail and Simpson’s Dry Steam Patents Company, 
Limited, of Wakefield, have issued a circular con- 
cerning their superheating plant. 
is drawn to the circumstance that these superheaters 
are constructed entirely of rolled mild steel and of 
drawn steel-tubing. Messrs. John Hudson and Co., 11, 
Queen Victoria-street, E.C., have sent us a series of testi- 
monials thi ; 
site paste for making pipe joints.—Messrs. Alley and 


the special features of 


Special attention 


have received from users of their mangane- 
of the Sentinel Works, Polmadie, Glasgow, 
a dealing with 


Sentinel” air compressor. The descriptive letter- 


press is unusually full, as compared with ordinary trade 
publications, and excellent illustrations show clearly the 
construction and working of the numerous ingenious 








at ds. 1jd. To-day there was no alteration in quotations. 





ed | considered that the maximum air pressure applied during 


the trial was only 4 in. P 


oe twee 


details embodied in these machines, 
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PLAN OF SINCLE TRACK. LONGITUDINAL SECTION. MANHOLE. 
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PRIME MOVERS AND THEIR 
AILMENTS. 

THE annual report issued by Mr. Michael Long- 
ridge, the chief engineer to the Engine, Boiler, 
and Employers’ Liability Company never fails 
to contain some interesting notes on common 
errors in the design and working of steam engines 
and other prime movers. Whilst until lately the 
steam engine has formed the text of most of Mr. 
Longridge’s comments, the growing importance of 
the electric motor, and of gas and oil engines, is 
exemplified by the fact that the space devoted to 
these in Mr. Longridge’s report just issued is 
considerably greater than that dealing with acci- 
dents to their older rival. No doubt this arises 
partly from the fact that by this time Mr. Long- 
ridge’s reports have to a large extent taught 
steam - engine proprietors what to avoid, and 
have also, indirectly at any rate, had an edu- 
cative effect on the attendants in charge of 
steam machinery, whilst at present motor atten- 
dants for the most part are less well schooled, 
with the result that machinery in their charge is 
often shamefully abused. Nevertheless, as the 
present report shows, there is still a field open for 
the schoolmaster, even in the matter of running 
steam machinery, since 23 per cent. of last year’s 
breakdowns to steam engines insured by Mr. Long- 
ridge’s company arose from the negligence of 
owners or attendants, whilst another 23 per cent. 
arose from bad design or workmanship. Of the 


3] remainder, 31 per cent. are attributed to the effects 
, | of wear and tear, whilst 23 per cent. arose from acci- 


dents proper or causes unascertained. With gas and 
oil engines 62 per cent. of the breakdowns are attri- 


¢| buted to accidents or unascertained causes, 20 per 


cent. to negligence, 10 percent. to bad design or work- 
manship, and 8 per cent. to wear and tear. From 


7| these figures it would seem that explosion engines 


have either been remarkably unlucky, or that from 


g| their being a newer type of motor, sufficient. data 


have not yet been accumulated to make it easy 
to decide exactly the origin of different mishaps 
occurring in practice. As has of late years been in- 
variably the case, most of the accidents to steam 
engines have arisen in connection with the valve 
gears. In the matter of spur gearing and air pumips, 
Mr. Longridge’s missionary efforts appear now to be 








reaping their reward, since the percentage of 
failures arising in this connection seems to be 
gradually diminishing, as the figures in the Table 
which we reproduee on the next page show. : 

Coming to certain, of the accidents selected. by. 
Mr. Longridge for — comment, we note two 
accidents to modern’ high-speed engines which, so 
far as our recollection serves us, have not hitherto 
figured in these reports. In one of.these the high- 
pressure relief valve: of'a triple-expansion high- 
speed engine running at 400 revolutions per minute 
became unscrewed and dropped into the cylinder, 
where it found its-way into one of the ports in the 


%/trunk. As usual with these high-speed engines, 


the smash, when it did occur, was a vee. 
general one ; the intermediate cylinder trunk, and 
valves and the steam chest at the top of the high- 
pressure cylinder were broken, but. the piston, 
curiously enough, was uninjured. In the other 
case the engine was of the inverted compound 
type, running at 440 revolutions per minute. 
Here the accident arose entirely from faulty 
setting, the exhaust pipe connecting the low- 
pressure cylinder with the -condenser being 
almost ‘horizontal, the fall being but 1} in. 
in 70 ft. This condenser was provided with 
independently driven air pumps, which broke 
down, letting the water accumulate in the con- 
denser, from which it finally overflowed into .the 
exhaust pipe, and thence into the low-pressure 
cylinder, the ultimate result being that the cover 
was broken. i 
Several cases are noted in which shafts and pins 
have failed from fatigue, in some cases under 
very low stresses, a wrought-iron crankshaft break- 
ing under stresses reaching 7500 lb. per square 
inch after 113 million revolutions ; whilst a mild- 
steel crankshaft failed after 214 million revo- 
lutions with a maximum stress of 10,700 Ib. 
per square inch; and a Whitworth fluid com- 
pressed steel crankshaft gave way after 270 
million revolutions with a maximum stress of 
8200 lb. per square inch. In al] these cases the 
figures given are, Mr. Longridge states, not 
merely the maximum stresses, but also the range 
of stress, and ‘it is of great interest to compare 
them with other cases of failure by fatigue, in 
which the metal, was strained in a different way, 
and when the ranges of stress under which failure 
occurred were notably higher. Thus one cross- 
head pin failed after 191 million engine revolutions 
under a range of stress equal to 15,000 lb. . 
square inch, and another after 24 million revolu- 
tions under a range of stress of 22,000 lb. per square 
inch. We have already suggested in our columns 
(see ENGINEERING, vol. lxx., page 241) that the low 
range of stress under which crankshafts fail arises 
from the fact that elasticians are right in their 
contention that in every case in which a material 
gives way, it does so under shearing stress. In 
crushing experiments, this is immediately obvious 
on inspecting the specimens after fracture, since 
the planes of shear are well marked ; and the cup- 
shaped fracture often visible in a tensile test of a 
round bar of mild steel is evidence of the same 
nature. In a tension test the shearing stress under 
which, on this theory, the actual failure occurs, is just 
one-half the tensile stress ; hence, other things being 
equal in applying Wohler’s results to crankshafts, 
the maximum shearing stress in the latter should 
be calculated twice which will then be equivalent to 
the tensile stresses recorded by Wohler. As has 
been pointed out, by Mr, Guest, in a paper read 
before the Physical Society in 1900, if the maximum 
shearing stress is the real measure of the strength 
of a shaft, the formula ordinarily used for reducing 
a combined twisting and bending moment is wrong, 
and for so stie 
M=4m+} Jm?+ @, 
we must substitute 
M = Am? + #4, 


which gives always a greater value to the equivalent 
moment. 

Whilst considerations of this kind reduce the dis- 
crepancy between the practical working range of 
stress in crankshafts and in crosshead pins, as shown 
in Mr. Longridge’s report, it must be confessed 
that even the crosshead pins failed at lower stresses 
than would have been anticipated from Wohler’s 
results, where wrought-iron appeared to be capable 
of withstanding an indefinite number of stress repeti- 
tions, so long as the range of variation did not exceed 
about 15 tons per square inch. The longer lived of 
the two crosshead. pins, it will be observed, failed 
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under a range of stress of about 7 tons per square 
inch. Probably the difference is in part due to 
impact stresses arising from slight knocking, but 
it has also to be observed that the pin in question 
had fillets of very small radius, which would naturally 
give rise to a local concentration of stress, and this 
might thus well exceed Wohler’s limit. Whilst deal- 
ing with this matter, we may again draw attention to 
the fact that whilst under steady loads the safety of 
a bar is not much affected by abrupt changes in its 
section, this is not the case when such a bar is sub- 
jected to alternating stresses. In the former case, 
any local concentration of stress is remedied by 
plastic yielding of the overstrained material ; but 
though similar plastic yielding does, no doubt, take 
— under varying stresses, the metal is thereby 

ept in constant motion, the particles being strained 
beyond their elastic limit, first in one direction and 
then in the other, with every repetition of the load. 
In fact, under such loads the bar ultimately breaks, 
just as if it were a perfectly elastic material, in 
which, as the mathematicians teach us, the stress 
becomes infinite at the bottom of every sharp re- 
entrant angle. It may be observed that in the case 
of a cast-iron beam cited by Mr. Longridge, in which 
complications from sharp re-entrant angles were 
avoided, failure took place from fatigue under a 
range of stress of 14,000 lb. per square inch, 
which, it will be seen, is nearly as high as that 
under which the wrought-iron ‘crosshead pin above 
noted gave way—a fact which well emphasises the 
necessity of avoiding too abrupt changes of section. 

Fuilures of Parts of Engines. 











Numbers. 
—— | | : 
“Vi During 
| es Previous Total. 
19 Years. | 
Valves and valve gear sae 56 568 624 
Spur gearing .. ie i iv 22 464 486 
Cylinders, valve-chests, and covers 26 118 144 
Air-pump buckets and valves . 4 234 248 
is motions .. ry ne 13 296 | 309 
Columns, entablatures, bedplates, 
and pedestals # ce © 11 218 | 229 
Pistons .. x ne ys aA 9 87 96 
Connecting-rods oe < pl 8 62 | 7 
Main shafts .. - - “| 6 140 146 
Flywheels én a ee 6 60 66 
Governors and governor gear 6 86 92 
Orankpins i ‘a os a 5 | 34 39 
Piston-rod crossheads , 3 68 71 
ES tenets Osta ey 5 155 160 
Parallel motions, links, and guides | 3 145 148 
Piston-rods_.. am joe | 3 53 56 
Air-pumps and condensers . . 2 55 57 
Oranks .. “A = 1 84 35 
Beam and side levers. . | 1 23 24 
Main driving ropes .. . 0 5 5 
Gudgeons in beams .. te .% 0 27 | -97 
Total wrecks, cause unascertained 0 6 | 6 
Second motion shafts os - 0 3 | 8 
200 2041 | 3141 


Three cases of a bad design of crankpin, result- 
ing in a breakdown, are recorded in the present 
report, the fault in each case being the same. The 
crankpin, instead of being largest where it was 
ve into the crank-cheek, was in the one case 
equal in size to its diameter at the working part, 
and in the others smaller. If made largest in the 
portion within the crank-cheek, Mr. Longridge 
says failure seldom occurs, 

Coming to cases of negligence on the part of pro- 
prietors and attendants, the report mentions that 
gas engines are often broken by ice forming in the 
cylinders during cold weather, and that there is great 
difficulty in getting many users to fit the necessary 
cocks for draining the jackets, Another common 
cause of trouble in such motors arises from the 
deposit of lime within the jacket, against which, it 
is stated, makers should guard by providing mud- 
holes, through which any such sediment could be 
cleared out. As already mentioned, however, 
motors and dynamos seem to suffer most from 
neglect on the part of tiie user, and it appears that 
until a breakdown has actually taken place it is 
often impossible to persuade a proprietor to have 
such machines properly cared for. So long as they 
will run at all, he is satisfied, though to an expe- 
rienced eye the accumulation of dirt is a certain 
sign of an early and expensive breakdown. In some 
cases, owing to an absolute refusal to exercise 
proper care in the running of these machines, the 
insurance company have had to decline the risk. 





Generally troubles arise from the commutator, 
but it appears that even the three-phase motor is 
not exempt from failure, a case being noted of the 
burning out of a crane motor of this type under 
its starting load, and in a second instance a 


similar accident occurred through neglect to 
— a fuse for each of the three windings. 

me failures arising from the insulation of 
armature coils being worn through by rubbing are 
also noted. The rubbing in one case, at any rate, 
seems to have arisen owing to the fastenings of the 
coils being unable to withstand the inertia forces 
resulting from changes in the angular velocity of 
the engine driving the dynamo. Mr. Longridge’s 
comments on these accidents should be of the 
utmost service to the builders of such machines, 
and should, by recording the most frequent sources 
of failure, go far to enable them to maintain the 
established reputation of British mechanical engi- 
neers for cba work of exceptional endurance 
under the test of daily working. 








CHEMICAL TRAINING AND 
INDUSTRIAL PROGRESS. 

THE relation between chemical training and 
industrial progress has been dealt with recently by 
two men occupying high positions in the scientific 
world, the one as achemical manufacturer and the 
other as a research chemist. 

Mr. Ivan Levinstein, this year’s President of the 
Society of Chemical Industry, is the head of the 
largest firm of organic colour manufacturers in Great 
Britain, and any opinion from him upon the subject 
of chemical training must therefore be received with 
the deference due to his experience in this im- 

rtant industry. In his presidential address de- 

ivered before the Society (which now numbers 


-— {nearly 4000 members) at the annual meeting in 


Liverpool, in July, Mr. Levinstein expressed the 
—_— that the greater development of the organic 
chemical industry in Germany was due to various 
causes, and that, though one of these was a better 
educational system, it was rather in the provision 
for secondary education than for the higher branches 
of education that our own country was deplorably in 
the rear. 

Professor Dewar in his presidential address 
before the British Association at Belfast, on Sep- 
tember 10, also referred to this important subject, 
and was, if anything, more pessimistic in his views 
than Mr. Levinstein. In his opinion the weakness 
of our present position in the field of industrial 
chemistry is: ‘‘ Not that the Germans have seized 
this or the other industry, or even that they have 
seized upon a dozen industries. It is that the 
German population has reached a point of general 
training and specialised equipment which it will 
take us two generations of hard and intelligently 
directed educational work to attain.” 

Though on first reading, the opinions of Professor 
Dewar on the subject of chemical education may 
appear to be at variance with thoseto which Mr. 
Ivan Levinstein gave expression, a close study of 
the two addresses reveals the fact that the differ- 
ence of opinion is only superficial. Mr. Levin- 
stein believes that we are not, as a nation, yet ready 
for that specialised study of chemistry upon which 
Professor Dewar insists, and that a reform of our 
system of secondary education is first wanted. 
Given a student 18 years of age, thoroughly 
grounded in general knowledge, including classics 
and mathematics, both Mr. Levinstein and Professor 
Dewar would probably agree as to the further course 
of training required to turn such a student into 
a competent chemist or chemical works manager. 
That training would involve work equivalent to the 
London B.Sc. course of study, followed by an 
extended original investigation of some problem 
in organic or inorganic chemistry. The present 
writer is in entire agreement with Mr. Levinstein 
and Professor Dewar as regards the educational 
side of the question, and from practical knowledge 
of the English chemical industry, and of the German 
system of training, he can endorse all that Professor 
Dewar has said with regard to the importance of 
original research. Scientific research is the basis 
of industrial progress, and the nation which most 
clearly recognises and acts upon this axiom of 
progress will inevitably lead in the industrial 
struggle. But while agreeing with all that has 
been said on this side of the subject, the writer 
desires to emphasise the other and complementary 
truth, which finds expression in the letter of 
*“W. W.” on ‘German Chemicals” in the Times 
of September 14, that it is useless to train chemists 
if manufacturers will not employ them, and that 
the highest scientific ability ought to be found 
inside our works instead of outside them. What 





are the facts? For many years past large numbers 





of Englishmen have taken university courses of 
study in science, and a certain proportion of 
these have completed their studies by original 
research work at one of the German universities, 
Where are these chemists, possessing the highest 
university training, now to be found? Not in our 
works or factories. In 1898-99 there were 9899 
names of chemists on the Register of Fellows of the 
Institute of Chemistry, the organisation to which 
the majority of professional chemists in this country 
are attached, either as Fellows or Associates. (Of 
this total only 94 had taken the B.Sc. degree at 
some period of their career, and as 38 of those 
possessing it were attached to university or tech- 
nical colleges, the number of science graduates em- 
ployed in the English chemical industries in 1898. 
99 was only one-fourteenth of the total number of 
chemists employed (56 out of 773). Professor 
Dewar in his presidential address quotes Professor 
Henderson’s investigation upon this point, which 
yielded, it is true, a higher percentage—21 per cent.; 
but Professor Henderson’s percentage is based on 
a smaller total—500—and possibly some doubt- 
ful qualifications were included in the voluntary 
answers to his inquiry. Into what vocations, then, 
are the hundreds of men drifting who pass annually 
from our. colleges and training institutions with 
science degrees? Evidently into the teaching pro- 
fession, where they spend their time and labour in 
producing more of the half-taught material, which 
is the despair of our present educational re- 
formers. 

The cause of this state of affairs is due to the low 
salaries and small chance of advancement offered 
to the trained chemist in English works. The average 
salary paid does not exceed 150I., with a maximum 
of 2501. to 3001. ; and unless the man has capital or 
influence, he cannot hope to advance beyond this 
limit or to attain to a manager’s post. The writer 
has personal knowledge of a large manufactory in 
Lancashire, one of the largest of its kind in the 
country, which is to-day paying its chemist a wage 
rather less than its skilled hands receive for work 
which is purely mechanical. The heads of this 
business are, it is needless to remark, typical 
shrewd-headed Lancashire business men, and their 
one and only defect is that they have not received 
a scientific education themselves, and therefore are 
disposed to underrate the value of any knowledge 
gained outside the factory walls. 

In spite of all the recent talk about science train- 
ing, the British manufacturer is still wedded to his 
belief in the ‘‘practical-man” theory of works 
management, and practical experience is held to be 
of far greater importance than scientific know- 
ledge. The chemist, therefore, in most English 
works has little chance of advancment to higher 
positions ; and the actual control and management 
of the works or factory where he is employed is 
generally in the hands of men whose scientific 
knowledge is lamentably small. In Germany the 
men at the head of the manufacturing industries 
dependent upon chemistry are, as a rule, men 
who have received a thorough scientific educa- 
tion, and in many cases have gone through the 
usual course of training at one of the leading 
universities. Their practical experience of in- 
dustrial needs has been gained in the works, but 
their earlier training in the theoretical principles 
upon which the manufacture is based has in the end 
produced a more valuable type of manager than 
that found in the works of our own country. It is, 
of course, foolish to expect that the man who has 
received a university training should exhibit on first 
entering a works, or works laboratory, that prac- 
tical acquaintance with special products and details 
of manufacture which would be expected in one 
who has been trained under the older system. But 
the man who has received the university traiming, 
in the long run, when this practical and speciali 
knowledge has been added to his theoretical know- 
ledge, must prove the more valuable servant of the 
two. This fact has been recognised for many years 
in Germany, and the highest posts in manu- 
facturing industries are reserved for the men 
who have received the scientific training. In- 
dustry, therefore, offers a career to university 
trained men ; and in Germany it is no uncommon 
thing to finda Ph.D., or, as we should term him, 
Doctor of Science, as managing director of some 
large industrial establishment. The salaries paid 
to German chemists may be low, and in many I- 
stances are no doubt little better than those offe 
in this country ; but the chances of advancement 
are infinitely better, and in Germany the factory 
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offers greater pecuniary rewards tothe science gra- 
duate than the college or university. 

In this country the reverse is true, and one of 
the first steps in the improvement of our position 
is to increase the rewards and prizes open to men 
of scientifie training in our manufacturing in- 
dustries. 

Professor Dewar, in his presidential address at 
Belfast, referred to the general training and 
specialised equipment of the German nation ; 
and to the ‘* enormous commercial demand for the 
services of men who have ed successfully 
through the universities.” When the directors 
and the business heads of the great manufacturing 
industries of this country have learned to appre- 
ciate scientific knowledge at its real value, and to 
offer adequate rewards to men of scientific training, 
there will be no lack of fully qualified applicants for 
the posts they desire to fill. The present need is 
not so much for the education of the chemist or 
chemical engineeer, as for the education of those 
who require his services ; and England would be 
ina far better position than she is to-day if the 
“general training and specialised knowledge ” re- 
ferred to by Professor Dewar, were a little more 
diffused among the directors of her manufacturing 
industries. 








BALATA AND ITS EMPLOYMENT. 

Even at the present day to a large number of 
people, inclusive of many whose position in scientific 
and industrial circles would lead us to expect better 
things, the terms ‘‘india-rubber” and ‘‘gutta-percha” 
are synonymous. We are not concerned here in 
yutting this confusion of ideas to rights ; the matter 
es merely been referred to as affording good 
reason why a similar confusion should exist with 
respect to gutta-percha and balata. In this case 
we readily admit that the misconception as to 
identity is largely justified, not only by reason 
of close analogy in the nature and properties 
of the two bodies, but also from the fact of the 
literature concerning balata being of an excessively 
scanty nature, and, what is more, in many respects 
calculated to mislead rather than to enlighten those 
who, in complete ignorance of the subject, turn to 
it for mental illumination. Several circumstances 
having of late combined to attract attention to this 
somewhat obscure, albeit interesting, and important 
body, we think that the presentment of a general 
article dealing with the facts of its occurrence and 
applications will prove acceptable at the present 
time, and so in what follows an attempt will be 
made, in such detail as the exigencies of space 
allow of, to put the present situation before our 
readers. Although the balata of commerce, as 
derived from the mimusops balata of South America, 
is quite a distinct product from gutta-percha as 
obtained from the Dichopsic gutta and allied trees 
of the Malay Archipelago, yet there are sufficient 
chemical and physical grounds for looking upon 
balata as an inferior brand of gutta-percha, and for 
employing it as a substitute for the latter in cases 
where the use of the best quality of gutta-percha is 
not absolutely imperative. 

Exactly how far the use of balata instead of 
gutta-percha has proceeded is a matter which must 
remain in doubt, the facts being known only to the 
managers of factories concerned with submarine 
cables and to the golf-ball trader. For some appli- 
cations of gutta-percha this body may be, and 
undoubtedly is to some extent, replaced by balata, 
the price of which offers a decided advantage. A 
pot, and an important one withal, in connection 
with this statement is, that owing to the collection 
of gutta-percha being almost entirely without re- 
sponsible supervision, a considerable intermixture 
of gutta-milks takes place ; and if what is supposed 
to be pure gutta is not mixed before arrival in this 
country actually with balata, it frequently contains 
bodies of equally inferior quality, compared, that is, 
with the best gutta. It cannot be said that we are 
iM possession of much detailed scientific work in the 
chemistry of balata, nor does it seem desirable in 
the case of a general survey like the present to 
encumber space with enlarging on what is known. 
It may, however, be said that balata in common 
with gutta-percha contains a large amount of certain 
resins, amounting to from 40 to 50 per cent. In 
the case of gutta, the amount of resin found is 
aomely variable ; but taking the best gutta with 

€ ordinary supply of balata, it is found that the 
’mount of resins in the former average about 


can then by this test be readily distinguished ; it 
is in the case of inferior qualities of gutta, or so- 
called gutta, that difficulties arise in discriminating 
from balata, and he would be a very confident 
chemist indeed who undertook to be precise upon 
the deductions from his analytical data. he 
matter is not one, perhaps, of. any very great 
importance, the use of both these substances being 
confined to but a comparatively few firms, and such, 
moreover, as have sufficient technical knowledge at 
their command to ensure the safeguarding of their 
interests. It does, however, seem, we may remark 
parenthetically, rather curious that bodies worth 
two or three shillings a pound should be bought 
and sold to such an extent upon the slightest of 
tests. The insufficiency: of such tests as are in 
common use is generally admitted, though the 
difficulties in the way of their substitution by some- 
thing based on more accurate lines seem too great to 
enable them to be seriously considered. Balata, it 
may be said, is more uniform in quality and price 
than is gutta-percha, and its purchase is not attended 
with the doubts and misgivings which we know 
from experience are rampant in the minds of small 
consumers of gutta-percha. 

So much for some general considerations. Turn- 
ing now to the production of the body in South 
America, an important fact to be noticed is the 
shifting of the scenes of greatest. activity from the 
Guianas to Venezuela, the output from this country 
having in the last two years risen to a very large 
extent indeed. Statistics are apt to bore the 
general reader, and we shall refrain from reproduc- 
ing consular reports which bear striking testimony 
to the rise and progress of the balata industry in 
Venezuela. It is a fair inference to draw from 
this extension of the business westwards from 
Trinidad, that the balata trees in the northern 
districts of South America are both abundant and 
widely distributed, and that no failure of the 
supply to meet the demand need be apprehended, 
for the present at any rate. Indeed, the indica- 
tions all seem to show quite the reverse state of 
affairs, and that over-production, if not at present 
noticeable, will before long act as a bar to further 
exploitation. What becomes of all the balata at 
present shipped from Bolivar is a matter—almost 
indeed a mystery—which has exercised the minds 
of a good many people, because its applications are 
neither numerous nor extensive. e are not 
prying into trade secrets, but it may turn out that 
the prevailing idea in British Guiana, that the 
balata shipped goes for the submarine cable manu- 
facture in England, is not wholly beside the mark, 
though we are aware that it has been expressly 
stated by British experts that balata cannot replace 
gutta for this purpose. The bulk of the balata 
produced goes to Europe, the United States 
apparently not having found any extended use for 
it. The States, it must be remembered, do not 
make their own deep-sea cables—a rather sore point 
with some of the senators, nor do they supply the 
full home demand for golf balls : facts which may or 
may not have a connection with the much greater 
demand for balata in Europe than in America. 


Probably, though it is but conjecture, balata is 
used more for its cheapness than for any special 
advantages it shows over gutta-percha, the former, 
although fluctuating in price, never having exceeded 
2s. 6d. per pound during the last couple of decades. 
The present quotation, it may be said, is rather 
under 2s. per pound; and although, as we have 
indicated have, there is plenty of the material 
to draw supplies from, the expenses of collection 
in somewhat inaccessible districts, coupled with 
the scarcity of labour, will continue to react against 
any considerable reduction of price. 

It may be mentioned that there is an almost in- 
superable difficulty in getting at me | correct idea of 
the amount of balata received at European ports, 
because the official statistics of Great Britain lump 
it with gutta-percha, while the Germans give even 
less means of judging, because rubber, gutta- 
— and balata all figure under the same 
head. As indicated, the Guianas, which were, until 
recently, the main source of the balata occurring 
in commerce, have now been superseded by 
Venezuela ; and some reference to the mode of 
gathering in this country may prove a useful 
addendum to the present article, though it cannot 
be said to differ much from what has been in 
practice in British and Dutch Guiana and Trinidad 
for many years. The wasteful practice of felling 
the trees seems to be almost universal, the difli- 
culties attending a satisfactory tapping of tall 
trees being enough to decide in favour of their 
destruction. Thoughtful people will deplore this 
filling of the needs of the moment at the probable 
expense of those of the future; but unless some 
evidence is brought to bear to contradict the 
confident assertion of the present exploiters of 
the forests that there is no danger whatever of the 
supply running short, it hardly seems likely that 
any serious effort will be made to alter the mode 


of procedure. The case is not exactly parallel 
with those of rubber and _ gutta-percha ; but, all 
the same, it does seem an unenlightened policy to 
cut down the trees, unless, as we believe long 


been the case in some districts, the wood is looked 
upon as being of more importance than the balata. 

ere is certainly no waste of balata when the tree 
is felled, because a process, the exact nature of 
which is kept a secret, is in use for extracting the 
balata from the bark by a solvent. The product is 
prepared in two forms—sheet and block. The 
former is obtained by the gradual sun-drying of the 
milky sap in shallow pans, which are made either 
of tin-plate or of wood lined with leaves. The 
block is prepared by boiling the sap in large kettles 
until it is of a doughy consistency ; both sorts are 
found in the London market, the sheet, however, 
being the better quality of the two. The state- 
ment that from 15 |b. to 21 lb of balata are yielded 
by each full-grown tree brings to an end this brief 
synopsis of the procedure in the forest. 








NOTES. 
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Hamburg, Rotterdam, and London are the principal 
ports of arrival, the large amount received at the 
first-named place being, no doubt, explicable by 
the fact of German firms being chiefly interested in 
the Venezuelan production. 

Reference has been made to the possible use of 
balata in cable work and in golf balls, and mention 
may now be made of a purpose to which the bulk of 
the balata coming to Great Britain is put. The 
engineer needs hardly to be told that we have in 
mind the balata belting so widely known in con- 
nection with the firm of R. and J. Dick and Co., 
the late head of which, Mr. James Dick, only quite 
recently received obituary notices in many of our 
papers. This firm, who use balata in connection 
with boots and shoes, as well as for belting, are 
quite the largest buyers of the commodity in Great 
Britain, if not, indeed, in the world; and their 
presence in the market as buyers has a considerable 
influence upon prices. The number of transactions 
in balata is not large ; indeed, one a week may be 
taken as approximately correct, and any sudden 
demand would cause a rise in price. It is computed 
that of late years about 1000 tons per annum of 
balata has come to London, and that of this 
quantity Messrs. Dick take somewhere about one- 
half—figures which we give for what they are worth. 
The balata belting, it may be said, was the invention 
of the late Mr. Robert Dick, whose patent men- 


and ascertain the progress made. 


charge of the Government Exhibition, met at 
St. Louis, on the 30th ult., to look over the ground 
The Govern- 
ment buildings will cover an area of 150,000 square 


| feet, and the funds available for collecting, arrang- 
ing, superintending, and returning exhibits, amount 
to 
(80001.) for the Indian exhib 000 dols 
(1600/.) for the life-saving station and daily exhibi- 
tions. The committee on allotment have granted 
80,000 dols. (16,0001.) to the Treasury 
and 12,000 square feet of — 
for this department’s exhibit. 
play will be ina separate building. The exhibit of 
the public health and marine hospital service will 
require 4000 square feet of 
15,000 dols. (3000/.) for its preparation. 
exhibit will include a hospital ward, operating- 
room, &c., with all the most modern appliances 
and surgical instruments. The Lighthouse Board 
will erect near the life-saving station a com- 
plete lighthouse, fully equi 

modern lenses and ‘ogelganie 
be exhibited of several of the most important 
merger r of the country. The United States 


800,000 dols. (160,000/.) besides 40,000 dols. 
for the Indian exhibit, and 8000 dols. 


Department, 
e in the main building 
The life-saving dis- 


oor space and 
This 
with the most 


New models will 


int exhibit is to illustrate the process of coining 


the United States currency, with the exception of 
the melting of the metal. 
contain the various medals coined at the mint, and 


This exhibit will also 








20 per cent. less than in the latter. The best gutta 


tioned gutta-percha, balata, and canvas specifically. 


a display of coins of all nations. The Bureau of 
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Engraving and Printing will show, so far as can 
be done cally. the method followed in printing 
United States notes and postage stamps. The 
Coast and Geodetic Survey will have an _ ex- 
haustive exhibit, comprising instruments and 
articles not heretofore exhibited. The new Na- 
tional Bureau of Standards is to illustrate the 
performance of some of its most important func- 
tions. The office of the Treasurer of the United 
States will show the process observed in re- 
deeming and cancelling United States securities. 
The Secretary’s office and the office of the Registrar 
of the United States will have large exhibits of 
United States securities, old ledgers, journals, &c., 
which will prove very interesting. The revenue 
cutter service and the steamboat inspection service, 
which never before have been represented at any 
exposition, will have complete and interesting 
exhibits. The Department of Labour will expend 
15,000 dols. (30001.) upon its exhibit. The exhibit 
of stamps by the Post Office Department will be 
one of the most interesting collections ever placed 
on exhibition. It will contain samples of all the 
stamps used by the Government since the postal 
system was established. 


THE STRENGTH AND DURABILITY OF 
Heavy Rats. 


It is well known that many of the earlier steel 
rails, which gave every satisfaction in use, were of 
the most. varied chemical composition, some, in- 
deed, being so bad from a chemical standpoint that 
no modern inspector would pass them. When, 
however, heavier rails began to come into use many 
were found to wear very rapidly, although every 
care had been taken to secure a good rail by en- 
forcing a stringent system of chemical and physical 
tests. The complaint was more marked in America 
than elsewhere, and it seems now pretty well re- 
cognised that it was a concomitant of the immense 
output which was the boast of the American mills. 
With the lighter rails the rolling was finished at a 
moderate temperature ; but when the heavier rails 
came in they were rolled as hot as possible so as to 
save the wear and tear of the rolls. The micro- 
scopic researches which have come into vogue of 
late years have shown that there is a marked 
difference in the texture of a rail rolled hot and one 
rolled cold, the latter being much finer-grained. The 
matter has recently been dealt with in a paper read 
before the Franklin Institute by Mr. R. Job, chemist 
to the Philadelphia and Reading Railway. Mr. Job 
states that the plan recently adopted by some mills 
of holding back the rails in order to cool them a little 
before making the final pass is proving insufficient to 
secure a uniformly fine grain in the head of the rail. A 
surface-toughening only results, whilst the interior 
of the head remains open-grained. In fact, the work 
done on the rail during this last pass is insufficient 
to properly break up the large crystals. Mr. Job 
further states that the drop-hammer test is in itself 
insufficient to insure a fine granular structure in 
the rail, since failure under this test seldom occurs 
if the steel is homogeneous and free from unsound- 
ness, and may therefore, as experience has shown, 
be successfully resisted by open- grained rails 
which will later on wear rapidly under traftic. 
In this connection it may be suggested that notch- 
ing the bars before submitting them to impact 
makes the latter a much more searching test of 
quality, and it might be worth while to try. the 
plan with rails. Mr. Job notes, further, that the 
drop test is also successfully resisted by laminated 
rails, which often give even better results under the 
test than thoroughly homogeneous specimens. In 
order to secure a fine-grained rail, he resumes, it is 
necessary that the initial temperature shall be 
moderately low, and that the speed of the train of 
rolls shall be such that, without undue holding back 
of the rail between passes, the shrinkage of the rail 
after leaving the hot saws shall not exceed 5} in for 
a 30-ft. length of a 90-lb. rail, With such methods 
of working Mr. Job claims that the production of 
a coarse-grained rail is practically impossible. 


Tue DEPRESSION IN THE SHIPBUILDING TRADE. 


Not since the autumn of 1897 has the tonnage of 
merchant ships in course of construction within 
the United Kingdom been so low as at the present 
time. Five years ago the amount of work on hand 
had remained from a long time fluctuating between 
600,000 and 800,000 tons ; a steady improvement 
began with September of 1897. We have passed 
through five years of plenty, the highest point 


reached being the 1,414,120 tons of a year ago. 





There has since been a steady drop—to 1,359,205 
tons in January last, to 1,240,344 tons in April, to 
1,129,582 tons in July, and now to 1,000,714 tons. 
The regularity of the decrease—about 40,000 tons 
per month—is striking, as it denotes a continuous 
paucity of new work to make up for the completion 
of new orders. This diminution of the amount of 
work remaining on hand is contemporaneous with 
a decreasing output; so that it follows that there 
must be experienced now, orin the immediate future, 
a time of ‘‘ idle-set ” in most of the trades associated 
with shipbuilding. Thus in the closing quarter 
of last year there was launched tonnage which 
made up 419,000 tons; in the first quarter of 
this year it made up over 313,000 tons; in 
the June quarter, 412,000 tons, and for the 
past three months, 355,000 tons. To make up for 
the vacancies, there have been commenced in 
the past quarter vessels of 267,000 tons. The de- 
crease, as compared with a year ago, is due as much 
to the absence of home orders as to less foreign 
work, as the proportion of foreign ships building 
thus far is fairly normal. There are, however, 
fewer ships of over 10,000 tons ; and thus it comes 
that, as compared with a year ago, Belfast has 
57,000 tons less of work on hand, the total being 
172,219 tons. Glasgow does not show such a great 
decrease — 46,000 tons—the figure now being 
234,732 tons. Greenock has suffered worse, the 
aggregate being 121,730 tons, or 46,500 tons of a 
drop. The North-East ports have all been badly 
hit. Onthe Tyne the total is now only 173,829 
tons, as compared with 279,426 tons a year ago; 
Sunderland is almost as bad, the work having 
diminished from 190,509 tons a year ago to 125,005 
tons now ; the Tees total has dropped from 100,050 
tons to less than half—46,658 tons ; and the Hartle- 
pool and Whitby firms had 95,290 tons twelve 
months ago and only 62,028 tons now. Through- 
out the North-East district there is thus a decrease 
from about 666,000 to 400,000 tons. At the same 
time there are fewer warships building both in 
private and Government dockyards. Here is the 
complete total, as prepared from Lloyd’s return : 





October, 1902. October, 1901: 
Merchant ships .,. 1,000,714 tons 1,414,120 tons 
His Majesty’s — 
in private wor! 159,510 ,, 182,400 ,, 
Foreign warships in 
private works ... 27,972" ,, 21,378. ,, 
His Majesty’s ships 
in overnment 
yards Siac I 250 171,270 ,, 
Total ... . 1,303,916 tons 1,789,165 tons 


To the decrease of 413,400 tons in merchant ships 
building, we have thus 25,300 tons less in warships 
building in private works, making 438,700 tons. 
The effect on steelmakers and the like is further 
aggravated by the diminution of 46,500 tons in the 
dockyard work. The aggregate decrease is thus 
485,200 tons. 


SEeLF-PROPELLED VEHICLES AT ALDERSHOT. 


There have recently been made, at Aldershot, by 
the War Office Committee on Mechanical Trans- 
port, a somewhat extensive series of trials, in 
which are included self-propelled vehicles of a more 
gg nature than those tested last December. 

he full results have not been published, but as 
the trials were necessarily carried out on the roads, 
certain details have become known. One of the 
objects aimed at was to make a run of 300 miles over 
the roads in the neighbourhood of Aldershot, carry- 
ing all the fuel needed for the whole distance. Two 

traction engines of Fowler’s ‘‘Lion” type, 
and two Thornycroft 5-ton lorries, have been en- 
gaged. In order to get the widest radius of action, 
one traction engine and one lorry were fitted to 
burn liquid fuel ; the Shell Transport Company’s 
**fuel oil” being used. This is a somewhat 
thick oil, and was burnt on the Holden system, 
in which a certain amount of solid fuel is also 
on the grate. With the traction engine a 
single burner delivered into the firebox below the 
fire-door ; but the lorry, having a vertical boiler, 
the oil was made to shoot down through the firing- 
hole which is on the top of the boiler. During 
the earlier stages of the trial the economy through 
using oil was not very marked ; but with experi- 
ence gained better results were obtained, and 
tow: the end the proportions burnt for equal 
evaporation of water were about two-thirds of oil 
to one of coal. One great advantage, however, 
was that the firing was automatic, and the operator 
could give all his attention to driving. The lorry had 





an advantage that it appeared to be quite smokeless 
whilst the traction engine was not impeccable in 
this respect. Probably this was due to the form 
of boiler. It is a sign of anticipated change that 
the War Office are now inviting tenders for lorrys 
driven by internal-combustion engines. The con- 
ditions are that they must use ‘‘ heavy ” oil, with 
a flash-point over 100 -deg., and must travel 
300 miles, carrying fuel and water for the whole 
distance, as well as a 4-ton load on the vehicle itself. 
The Government further have announced a competi- 
tion to take pee next year for heavy tractors with 
internal-combustion engines, using oil of 100 deg. 
flash-point. The distance here is 300 miles, but 
the load is 25 tons, irrespective of fuel and water ; 
the latter, sufficient for the whole work, being also 
carried for the full distance on the tractor itself, 
The load is equal to that of a big steam-traction 
engine ; but the traction engine would need a 
fresh supply of water after a dozen or 15 miles, 
according to the nature of the country. The 
conditions state that the tractors are to go 
over any country that an ordinary traction engine 
will travel ; and as the roads in the Aldershot dis- 
trict are not devoid of steep hills, the vehicles will 
doubtless be tried fairly oa. The 25-ton load will 
probably need five trailers, each of which would 
weigh about 3 tons, so the tractor would have about 
40 tons in tow. If a steam tractor were used, the 
total moving weight would probably be about 60 
tons, and then only with water for a 15-mile run. 
The task set is beyond the capacity of any vehicle 
that has yet been publicly introduced, and we hear 
the trials have been postponed, as makers have not 
come forward. The German military authorities 
are following suit in this matter, and have paid 
our War Office committee the compliment of copy- 
ing the conditions of trial, with the vital distinction 
that they specify alcohol shall be used, possibly 
with a view to encouraging native industry, and 
remembering that their tractors are not likely to 
operate, as’ ours might, in very hot climates. 
Another interesting feature seen lately in the 
neighbourhood of Aldershot has been a large 
tractor sent over for trial by a German firm 
of engineers. The vehicle is supported on four 
small double-tyred wheels, each of which runs 
in a large hoop of T-section, the transom being 
the part which rests on the road, and the stem 
fitting between the two tyres of the wheels. 
The rings are held vertically in position by guides 
on the vehicle, and by these steering is effected. 
The T rings, of course, are to supply a continuous 
track on the principle of the old Boydell wheel. 
The body of this awesome machine is flexible in 
the middle, so as to deal with uneven ground. 
Power is derived from two vertical oil engines. So 
far, the vehicle may be described as ingenious rather 
than successful. The wheels, which are probably 
18 in. to 2 ft. in diameter, are apt to slip on their 
revolving roadway, and it is ssid the machine has 
returned whence it came. 








Lonpon To Lerps.—The Great Northern Railway 
Company is establishing ‘‘ pick-up” water troughs on 
its main line at Bawtry—nine miles south of Doncaster 
—in order to facilitate the working of the East Coast 
Scotch expresses and the West Riding trains to and 
from Loiden (King’s Cross), and also to render practi- 
cable the running of these trains without a stop between 
London and York and London and Leeds—distances of 
188 miles and 1 miles respectively. The Great 
Northern Railway Company some time ago established 
similar “pick-up” water troughs on its main line 
between Newark and Peterborough, and is thus now 
doing the journey from Nottingham (Victoria) to London 
(King’s Cross)—a distance of 128 miles—without a stop. 





GoOLD-MINING IN THE TRANSVAAL.—The aggregate pro- 
duction of gold in the Transvaal in the first eight mont 
of this year was 968,791 oz., or at the rate of 1,453, 186 02. 
per annum. It seems probable, however, that this 
total will be considerably exceeded, as the output for 
September, October, November, and December is likely 
to amount to 750,000 oz. in round figures. At this rate 
the value of the production for 1902 will work out at 
7,000,0002. in round figures. This will represent a great 
advance upon the value of the ng eomcees for 1901, whic’ 
did not exceed 975,0001.; but the progress made this year 
is, none the less, erys.s permen 3 and by no means —_ 
had been hoped for and expected. The quantity of gol 
produced in the Transvaal during the sixteen years omy 5 
ing with 1902 inclusive, has been as follows: 1887, 
23,125 oz.; 1888, 203,121 oz.; 1889, 360,557 oz.; 1 
494,817 0z.; 1891, 729,268 oz.; 








Oct. 17, 1902. | 


ENGINEERING. 515 














THE 


MEDWAY AND THAMES CANAL. 





MESSRS. KINCAID, WALLER, MANVILLE, AND DAWSON, ENGINEERS, LONDON. 
. —— 
MEDWAY & THAMES y T Ana | 
— CANAL— he _ AME 
oe eee T H s 
=S_==- 


Y jaa 












Cliffe Creek 
Battery 


PROPOSED CANAL... = 
EXISTING CANAL... 
RAILWAYS... 


Ri 





CUXTON gx 
) 





7573. 


Diag ram o& Route a oN 


CLIFFE 











SHORNE 2 gic 
Higham “SQ Servet 
Se UBEMine NS Oe on 
Bill Street eal? NOWA, 
—REFERENCE — 


cA 


BORSTAL 










—" 








COOLING 


Aer 






HIGH 
horn hand 









of Sheppey 
QUEENBOROUGH 










h Miles 


RAINHAM QQ 








Wuitst on the Continent in general, and in France in 
particular, the advent of railways was not allowed to 
interrupt the development of inland navigation, in 
this country the railways have in many cases succeeded 
in obtaining the control of the competing waterways, 
which thereupon, intentionally or otherwise, have often 
been allowed to fall into a state of bad repair. Gene- 
rally the traffic facilities offered by the railway com- 
panies are superior to those which were afforded by 
the canals even in their prime, but in certain dis- 
tricts, notably in the south-eastern portion of the 
kingdom, the railway managers seem almost of opinion 
that they are conferring a favour on a manufacturer 
by consenting to handle his traffic. The manager of 
a large works in North-East Kent has assured us 
that on making inquiries as to through rates to other 
parts of the kingdom, a prompt answer can be 
obtained only by making application at the delivery 
point ; whilst if Se applies direct to his local company, 
weeks frequently elapse before he receives a reply. 
In this district, moreover, the canals are in the hands 
of the railway companies, who are shrewdly sus- 
pected of utilising this fact to force traffic over their 
metals, Circumstances of this nature have led to a 
revival of public interest in the matter of internal navi- 
gation. It cannot, indeed, be said that such ventures 
have of late been specially successful, but, then, under- 
takings like the Manchester Ship Canal stand ina 
class by themselves, and better fortune may await less 
ambitious schemes. From one point of view even the 
former great enterprise has-succeeded, since its incep- 
tion led to a substantial reduction in the rates for 
freight between Liverpool and Manchester. Rail- 
way companies, as is well known, base their charges, 
so far as they can, 6n what the traffic will bear, 
and not on the -cost- of service: hence, where 
there is no competition there may be a very substan- 
tial margin between their present rates and the actual 
cost to them of handling the traffic, and it is existence 
of this margin which makes it difficult to estimate the 
returns possible from the inauguration of a new water 
way. In some cases, however, the water-borne traffic 
already exists, but has to follow a circuitous route, 
which may be greatly shortened by the construction 
of a few miles of new canal. Such a case is that of 
the lighter traffic between the Medway arid the upper 
portions of the Thames. This at present amounts to 
over 3,000,000 tons per annum. The barges pass 
down the Medway, and, as shown in the annexed 
map, have to round the Isle of Grain and come 
back up the Thames again. Hence, if the wind is 
favourable for their passage down the Medway, it is 
likely to be unfavourable for that up the Thames. 
By an Act obtained last session it is pro to substi- 
tute for this long trip, in what is often somewhat rough 
water, a passage through a short length of canal, 
which, commencing below bridge at Rochester, as indi- 
aa in the accompanying plan, will end in the Thames 

tween the Shorne Mead and the Cliffe Creek Bat- 
teries. The total length of this canal will be five miles, 


whilst at present the distance by water between its 
commencement and termination is about 37 miles. As 
Rove, about 1? miles of the new work will be in 
unnel. It may be added that the existing railway 


respective pistons, and at the other end to a common 
single crank by a pair of guard rings at front and 
back. The pressure being always at the back of the 
pistons, kept the rods up to their seats on the crankpin. 
This engine, exhibited for a'second time at the Vienna 
Exhibition of 1873, created a considerable amount 
of interest ; and Mr. Henry Chapman, who took up 
the French patents, appointed as manufacturin 
agents Messrs. Flaud and Cohendet, of Paris, an 
anlove and Co., at Rouen, with the latter of whom 
Mr. Oughterson was then manager, so that thus early 
his association with Brotherhood commenced. Shortly 
afterwards the superintendent of the Royal Labora- 
tory at Woolwich Arsenal, on seeing the engine, was 
greatly impressed with its adaptability for driving 
| THE LATE MR. PETER BROTHERHOOD. | to oes because of its compactness, and of its suit- 
| THE engineering profession suffers a distinct loss by | ability for such a confined cylindrical vessel, with the 
| the death, on the 13th inst., of Mr. Peter Brotherhood, | shaft placed in the centre line. Up to this time the 
| who was by intuition a thorough mechanic, and who | Whitehead torpedo had been driven by a compound 
contributed in no inconsiderable degree to the evolu- | oscillating engine, using air, of course, as a prime 
tion of the modern high-speed engine, while to him | mover; but the success of the first Brotherhood engine 
were also due many improvements of importance in| using compressed air resulted in its ready and almost 
connection with air-compressors for ~ B reap | universal application for torpedoes. This preference 
and hydraulic motors. Born at Maidenhead in 1838, | still obtains. 
the son of the late Rowland Brotherhood, a successful | The advantage of the principle for other power pur- 
railway contractor at Chippenham, in Wiltshire, the | poses was recognised with equal promptitude, and as a 
subject of our memoir received a good elementary edu- steam prime-mover it; was largely applied. The first 
cation, and afterwards passed through the engineering | direct-driven dynamo was one coupled to a Brother- 
course in the department of applied science at King’s | hood engine and fitted on the French ironclad 
College, London, during the years 1852-56. At the age | Richelieu in 1875, on which vessel the engine was 
of nineteen years he entered his father’s works for a | also applied for driving the centrifugal pumps direct. 
short period, proceeding in the following year to the | It was also used largely for running forced-draught fans, 
locomotive works of the Great Western Railway at| many of the British warships built in the ‘eighties 
Swindon, where he gained experience which was in- | being so equipped; but later, with increased steam 
valuable. When twenty-one years of age he returned | pressures, and the application of the oe system, 
to his father’s works to superintend the designing | more economical steam engines of the ordinary vertical 
and construction of locomotives and other railway | type displaced it in,public favour. For hydraulic as for 
plant and material. He next went to the drawing- | air wok it is still employed, and many cases of its 
office of Messrs. Maudslay, Sons, and Field, at| application to the working of capstans and caissons, 
Lambeth, where he obtained a knowledge of the | as well as for portable hydraulic drills, &c., might be 
best practice in. marine engineering, for it will be | instanced. 
recollected that in the early ’sixties this firm was at} The development of this engine alone necessitated 
its zenith, as then many warships arid early Atlantic | larger premises, and the works at Belvedere-road, 
liners received their engines from Messrs. Maudslay. | Westminster, were laid out in 1881, As we remarked 
Such, in brief, was the training received by Mr. | at the time (see ENGINEERING, vol. xxxv., page 390), 
Brotherhood ; and in 1867, when twenty-nine years of | it is but rarely that an engineer who has established 
age, he decided to commence business on his own \a reputation in a particular branch of manufacturing 


turinel parallel to the line of the canal was originally a 
portion of the Gravesend-Strood Canal. 

The only locks on the new canal will be at its two 
termini, where they are made necessary by the rise 
and fall of the tide. At these points large basins will 
be formed where barges can be moored to wait their 
turn to enter the canal, through which they are to be 
towed in convoys, by means of an electric tug taking 
current from an overhead wire. The total cost of the 
| undertaking is estimated at 250,000/., but the capital 

raised is 320,000/. Messrs. Kincaid, Waller, and Man- 
ville, of 29, Great George-street, Westminster, are the 
| engineers to the scheme. 

















account. At the outset he became a partner in the | engineering has a chance of turning his experience to 
engineering works at Compton-street, Goswell- , | account in the erection of entirely new works, specially 
with Mr. Kitto, who, however, soon afterwards retired. | designed with a view to his particular requirements. 


These works formed, and still constitute, an admirable 
specimen of a modern engineer’s workshop of mode- 
rate size. The guiding principle of the design was 
the production of a factory in which all the local 
circumstances should aid in the rapid production of 
the best class of work, and in which every part should 
be -agiags. 2 Baga to the processes to be carried 
on in it, and be open to constant and easy supervision. 
Unlike premises that have grown up by degrees, there 
are no corners in which idleness or untidiness can find 
a hiding-place, or where the manufacture suffers from 
want of Fight or of room. The works were consider- 
ably enlarged in 1896-7. J 

ut even before these works were started, Mr. 


Later Mr. Hardingham me associated with him, 
and continued until 1878, when Mr. G. B. Oughterson 
joined him as general manager—a ition he held 
until 1897. But from first to last Mr. Brotherhood was 
the main element in the success of his works, a fact 
due to his skill as a mechanic and his ingenuity as an 
inventive designer. It was in 1872 that he introduced 
his special three-cylinder steam engine ; it was first 
exhibited at the ye Hall, and came speedily 
into extensive use. The distinctive feature of the design 
was that the three cylinders, which were fitted with 
single-acting pistons, were arranged at angles of 120 deg. 
around a central chamber; the three connecting-rods 
were attached at one end to the inner side of their 
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Brotherhood had utilised his ingenuity in a new direc- 
tion. When the Government commenced the manu- 
facture of the torpedo on an extensive scale, the type 
of compressor used was that devised by Mr. White- 
head. In it the air was compressed successively in 
four air cylinders of diminishing diameter, operated 
direct from a crankshaft driven by an engine at each end. 
This required a large space, which is always difficult 
to provide in warships. Mr. Brotherhood set himself the 
tak of simplifying the apparatus, and making it more 
compact; and it is an evidence of his concentration 
of mental effort that the solution of his problem came 
to him when he was travelling from the Birmingham 
meeting of the Institution of Mechanical Engineers in 
1876, in a saloon carriage, along with his companions, 
whose minds were bent upon less abstruse matters. 
He reduced the number of air cylinders to two, and 
obtained the advantages of four stages of compression 
by a combined piston and plunger, to which motion 
was imparted by « crosshead worked by a pair of 
reciprocating double - acting steam cylinders, the 
valves of which again were actuated from a crank- 
shaft fitted with a flywheel. There was also an 
ingenious cooling system (see ENGINEERING, vol. xxxv., 
page 458). This idea, evolved in the presence of the 
convivial company, was carried out, and the first 
compressor fitted to the first British torpedo-boat— 
the Lightning. With some modifications it sub- 
sequently became the standard compressor in the 
French Navy, and was adopted in almost every navy. 
From this engine Mr. Brotherhood subsequently deve- 
loped other types, of which the principal was his three- 
stage pump worked from a single rod (see ENGINEER- 
ING, vol. xxxv., page 459), whereby space and weight 
were further economised. In 1876 he devised and 
submitted to the authorities at Woolwich a servo- 
motor, which was first successfully applied to their 
15-in. experimental torpedo, so that from first to last 
he played a prominent part in the application of the 
torpedo in modern warships. 

In the introduction of the modern high-speed engine, 
which ultimately displaced his three-cylinder steam 
engine, he had some share, and his first ordinary double- 
acting engine was fitted direct-coupled to the dynamos 
in the late Queen’s yacht, the Victoria and Albert, 
under exceptional circumstances. The two engines 
for the Victoria and Albert, to drive at 250 revolu- 
tions a dynamo giving 200 amperes at 80 volts with 
20 lb. steam, were designed, completed, and under 
steam within twenty-seven working days of the order 
being placed. Since then many similar engines have 
been built for auxiliary purposes on board ship, while 
the three-cylinder engine and the air compressors con- 
tinue to be largely manufactured for torpedo work. 

Mr. Brotherhood had, what might be termed, a me- 
chanical instinct. He could evolve from his experi- 
ence, even in the earlier days, sizes and capacities 
without any formule or calculations, and he was 
seldom, if ever, wrong in his results. He had a penchant 
for experimental work, which he was fortunately able 
to gratify. While never professing intimate oer. 
ledge or great capacity for the commercial depart- 
ment of an engineering business, he was ever ready 
to give freedom of control to his manager. His one 
order was that ‘‘first-rate material and first-rate 
workmanship” must be ensured at all cost, and to 
this and to his designs can be attributed the continuous 
success of his business. In it he found complete and 
pleasant occupation, so that although he was a member 
of the Institution of Civil Engineers and of the Insti- 
tution of Mechanical Engineers, he took little active 

art in the proceedings. For some time he had been 
in indifferent health ; but the end came somewhat sud- 
denly, due to internal hemorrhage, on Monday after- 
noon, at 5 o’clock at his residence, 15, Hyde Park 
Gardens, in his sixty-fifth year. Two of his sons pre- 
d him ; the eldest, Arthur, gave promise when 
assistant general manager of the works of being a 
distinguished engineer. His widow, his surviving 
son, Stanley, who has been general manager of the 
business for the last three years, and two daughters 
have the sympathy of a large number of professional 
friends, 








THE TRADE OF SHIMONOSEKI. 

Tue port of Shimonoseki was among the first known 
by name, to those who took an interest in affairs in the 
Far East, as the place where the collision between 
East and West took place which led to the opening of 
Japan to foreign trade and intercourse. One of the 
local magnates caused a small American steamer, on 
her way to Yokohama and Shanghai, vid the Inland 
Sea and Nagasaki, to be fired upon; and this led to an 
attack on the batteries at Shimonoseki by the combined 
squadrons of Britain, France, Holland, and the United 
States. The batteries were destroyed, and it was 
stipulated that they should not be re-erected, and 
further, that all wn should thenceforth freely navi- 
gate the Straits, should be treated in a friendly 


manner, and should be allowed, if necessary, to coal 


and purchase provisions. 
For more than thirty years after these events the 





name of Shimonoseki was not much heard of out of 
Japan, until 1895, when it. became the scene of the 
negotiations and the signing of the Treaty with 
China after the war, which revealed to the world 
the power of Japan and the impotence of China. In 
addition to the provisions directly bearing on the 
results of the war, that Treaty did a great deal to 
widen the basis of intercourse with foreign countries, 
so that in a sense Shimonoseki was the starting- 

int for two important movements. In the interval 

tween the two events which we have mentioned, 
Japan had come out of her seclusion and made 
great advances in Western civilisation; and the success 
of the war with China led to her recognition by the 
other Powers as worthy of a place in the comity of 
nations. Now she is the ally of Britain, a fact which 
in itself gives all that concerns her a special interest 
to all engaged in Eastern trade. 

Shimonoseki now seems destined to become a very 
important place from a strategical, an industrial, and 
a commercial point of view. Situated at the entrance 
to the Inland Sea, it guards the largest natural harbour 
in the world. Connected by railway and steamer with 
all the more important parts of Japan, it is a most con- 
venient centre for industrial operations, and for the 
distribution of manufactured products. Within easy 
reach of China, the immense resources of that country 
are, in a sense, annexed to Japan, which is certain to 
supply China with manufactured goods of all kinds. 
This increasing importance of Shimonoseki has been 
recognised by the representatives of His Majesty’s 
Government, in so far, that whereas, in the past, its 
trade returns have been included either in the report 
from the Kobe district or in that from Nagasaki, it 
has now a return of its own. At the present time the 
importance of the port of Shimonoseki, and that of the 
neighbouring port of Moji, is due almost entirely to the 
— of coal, but developments in other directions are 
taking place. Owing to its convenient situation as a 
distributing centre, a great quantity of the sugar and 
other goods required by the large consuming districts 
in Kiushiu is now imported vid Moji, whereas formerly 
they came through Nagasaki. 

he value of the foreign trade of the Consular 
district of Shimonoseki, including the ports of 
Shimonoseki and Moji, during the year 1901 amounted 
to 2,402,561/., consisting of imports to the value of 
992,006/., and of exports to the value of 1,429,555/, 
These show an increase of 331,858/. as compared with 
the previous year, a great part of which, however, was 
accounted for by the importation of the machinery 
and materials required for the Government steel foun- 
dry at Wakamatsu, near Moji, as well as for that for 
the use of the Kiushiu and Sanyo Railway Companies, 
which now comes by way of Moji or Shimonoseki. 
The import of machinery may be expected to show a 
considerable falling-off in the near future, as the steel 
foundry is now well equipped, and the last section of 
the Sanyo Railway, between Shimonoseki and Kobe 
was completed in May, 1901. The following Table 
shows the distribution of the trade of the district for 
the year 1901 ; 








Value. 
Country. ses ta <—, 
United Kingdom ... os 40,461 19,573 
British India = .-- 132,604 215,914 
Hong Kong... me ... 241,194 341,217 
Total British .. 414,259 576,704 
China oe i ... 88,006 548, 239 
Corea eK ae .. 164,533 74,250 
German oi bis ... 188,602 4,310 
United States hes as 88,574 24,545 
Other countries... ie 38,032 192,507 
Total... ... .... 982,006 1,420,555 
The following were the chief articles of Western pro- 
duce imported : 
Articles, Quantity. ‘oo 


6,938 


Electric light apparatus ... as 
Flour... 528 =a ... 28,026 cwt. 11,278 


Machinery : 
Cranes ia bs <n Se 9,046 
Drilling machines... —_... oak 5,208 
Allother ... Se ae ae 115,890 


Metals: 
Iron, pig... ay ... 1,461 tons 5,448 
» Yailsand fittings ... 2,403 ,, 16,668 
», Materials of bridges 





and buildings 1,505 _,, 27,508 
Tron, all other as son ve 25,092 
Steel and steel manufac- 

tures Ge a8 ie a 5,220 
All other metals and manu- 

factures thereof ... bey A 27,163 

Railway cars : 
Passenger ... ii 5 as 5,860 
Freight... S Sis ive 3,553 
Submarine telegraph cables a 5, 102 
Miscellaneous Wee et He ,803 
Total Western products ees 297,777 





The imports from the United Kingdom consisted 
principally of metals, machinery—of which one-eighth 
of the total was British—all the railway passenger 
cars and two-thirds of the freight cars. German 
supplied three-fourths of the machinery, one-third of 
the metals, two-thirds of the electric light "pace all 


the submarine cable, and 1000/. worth o railway 
freight cars. The Government steel foundry at 
Wakamatsu, as well as the cement works at Moji, are 
under German: management, so that naturally the re. 

uirements of these mB are supplied from Germany, 

he United States is responsible rr the flour, the rails 
and fittings, two-thirds of the materials for bridges 
and buildings, and one-eighth of the machinery. The 
figures for British India stand for raw cotton, while 
those for Hong Kong represent chiefly sugar. China 
and Corea supplied agricultural piste May and raw 
materials of various kinds. 

Rice and camphor were exported in considerable 
quantities, with the details of which, however, we are 
not interested. . The coal was distributed as follows : 


Country. Value. 
£ 

OM sic a, OR ee 425,796 
Hong Kon ae ee cut ose 336,096 
British India ... me ae oa 214,682 
United Statesand Philippines... 87,185 
Dutch Indies ... a sips ats 51,642 
Russian Asia ... sy a 5 10,308 
France ... sa as is ae 9,055 
Corea ... Si we ai bi 6,986 
Total ... 1,141,725 


The aggregate tonnage of all shipping entered at the 
ports of Shimonoseki and Moji during 190] shows an 
increase on that of the previous year of 632,135 tons, 
Japanese shipping is represented principally by the 
vessels of the Nippon Yusen Kaisha and the Osaka 
Shosen Kaisha. The ships of the former run to 
Shanghai, Australian and European poats, as well as 
to Vladivostock and Corean and Chinese ports. The 
vessels of the Osaka Shosen Kaisha run regularly to 
Formosan, Corean, and North China ports. British 
shipping increased hy 65 vessels and 205,145 tons, as 
compared with the previous year. Details as to the 
ownership of the various British vessels are not obtain- 
able for the whole year, but it may be mentioned that 
the following well-known lines were represented : 

The Peninsular and Oriental Steam Navigation 
Company ; the China Mutual Steamship Company ; 
the China Navigation Company ; the Ocean Steam- 
ship Company; the British India Steam Navigation 
Company ; and the ‘‘Glen,” ‘‘ Shire,” ‘‘ Ben,” “‘ Mogul,” 
‘*Shell,” and other lines. During the period from Oc- 
tober to December inclusive, five British steamers 
cleared hence for Pacific Coast ports. None of the 
vessels belonging to the Canadian Pacific, American, 
German, or French mail companies stop here. German 
shipping shows an increase of 16 vessels and 47,078 
tons, while Norwegian, Danish, Russian, and United 
States shipping all exhibit substantial advances on the 
figures for 1900. There is no doubt that this is a most 
convenient port for vessels—other than mail steamers 
—loading coal, being on the direct route from Yoko- 
hama to Shanghai, San Kong, and Singapore. Coal 
is cheap and abundant, and loading very expeditious. 
But the facts that a very strong current runs through 
the harbour, and that north-west winds frequently put 
a stop to work, operate to prevent mail steamers 
making it their regular coaling port. 

In concluding his report, the Consul remarks that 
probably it might benefit merchants and manufac- 
turers desiring to do business with Japan if they 
would subscribe to one or more of the foreign news- 
agi published in the country, so that they might 

able to keep themselves informed of the atfairs of 
the country. At present, merchants address letters to 
Consuls often containing requests with which it is 
utterly impossible for the latter to comply, but which 
might, in many cases, be answered by the editor of 
good newspaper. 








ELECTRIC CRANES. 
To THE Eprror OF ENGINEERING. 

Str,—In reply to Mr. Gearing’s letter appearing 1n your 
issue of October 10 we give the following extracts from 
our book, your notice of which caused Mr. Gearing to 
write to you in the first instance : 

“We found that from 5 to 6 horse-power were absorbed 
by high-speed crane ropes in each 100 ft. length of moe} 
so that in the case of our own shops (rather over 200 ft. 
long) at least 10 horse-power was wasted in transmission, 
until we replaced our comparatively modern rope cranes 
by electric three-motor cranes in 1894 and 189%. We 
were the first firm in England to so fully appreciate the 
advantages of the electric three-motor crane as to throw 
out our existing rope cranes and equip the works with 
the new system. 

“ Although all rope cranes do not absorb so much power 
as is stated above for the driving of the rope, yet any 
saving is obtained at the expense of reducing the s 
of the rope, and therefore its capacity for doing work. 
This capacity in the best examples is much less than 18 
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called for by the higher speeds of the travelling cranes of 
the present day. : ee 
Nearly 40 horse-power is absorbed by the hoistin 
motion alone under full load, an amount of energy whic! 
it would be difficult to provide with any other type of 
crane. Modern practice now calls for even higher powers 
than this, especially in steel works, where molten metal 
has to be dealt wit i pare, and in large quantities.” 
We have not stated that ‘‘there is of necessity a loss of 
from 5 to 6 horse-power per 100 ft. of shop,” and we still 
maintain that what we quote above is quite correct. We 
have tried in our previous letters to make clear our 
reasons, with the result that Mr. Gearing now ‘“‘ accepts 
all we say as to the merits of electric cranes, if the condi- 


tions are taken into account.” Mr. Gearing’s conditions’ 


appear to be that the cranes have so little to do that a 
higher s means no saving. See his last letter. 

r. Gearing in his fourth paragraph makes another 
misquotation, the larger power is the gross capacity of 
the four or five ro which we said would be necessary 
to speed the 74-ton cranes up to modern ideas. 

From these gross figures must be deducted the power 
wasted—say, 6 horse-power per rope (see our letter in 
your issue of September 19), leaving only 40 or 50 horse- 
power. for driving two 74-ton cranes, or 20 to 25 horse- 

wereach. Four or five ropes, according to Mr. Gear- 
ing, would show a loss of 54 to 7 horse-power per 100 ft. 
of shop, or more than we said. If these were modern 
electric cranes, they would each be fitted with motors 
aggregating 16 to 18 brake horse-power, and when the 
lower mechanical efficiency of the rope cranes is 
taken into account—say, 45 per cent. against 60 per 
cent.—owing to the fine pitch worms generally used, 
you will see that our statement about the four or five 
ropes was quite correct. Our experience further shows 
that whatever speeds we give our customers, they are 
always crying out for more, so that the figures here 
given will soon be out of date, and cranes in the future 
will have to hoist still faster, and rope cranes will be left 
still further behind. : ; : 

In his last paragraph Mr. Gearing raises a question 
entirely foreign to this controversy, and one which others 
will be better able to take up than 

Yours truly, 
JOSEPH ADAMSON AND Co. 

Hyde, Cheshire, October 15, 1902. 








GRAVITATION OF EDUCATION IN 
ENGINEERING. 
To THE EprTor OF ENGINEERING. 

Sir,—Since the publication of my communication re- 
lating to the distribution of the output of the engineering 
schools of the United States, in your issue of July 18 
last, there has come into my hands the accompanying 
communication from the manager of one of those great 
corporations which are doing so much to simultaneously 
reduce costs of production, increase supply, and reduce 
prices, while at the same time making the compensation 
of labour more steady and continuously greater. This is 
one of those organisations against which the ignorant and 
the hysterical are making such an outcry in our sensational 
Press and amongst the lower strata in politics, occasion- 
ally even in forum and pulpit. The sentiments express 
in this letter are in wonderful contrast with those which 
were the basis of all our difficulties at the commence- 
ment of this work of modernising and es the 
education of industrial employés. I judge that the 
medieval sentiment still exists in Great Britain; cer- 
tainly relics still remain with us; but this feeling, so 
well illustrated in this letter, accounts very largely for the 
results exhibited in the statistics sent you in my last 
communication. 


Very respectfully yours, 
Shien ® H. THURSTON. 
Ithaca, N.Y., September 30, 1902. 


The corporation is well provided with reserves of raw material, 
has splendidly-equipped works and an efficient organisation ; but 
in the matter of organisation we cannot, in the natural order of 
things, see as far into the future as we are able to with respect to 
raw material or equipment ; and as the equipment of brains and 
energy are just as important to this corporation, we are desirous 
of working out some plan by which one or more of the most pro- 
mising graduates each year, from the departments of chemistry, 
metallurgy, enginering, &c., in certain technical schools, can be 
provided with employment in the constituent companies of this 
corporation, wherein they would have every o gv pened to learn 
the practical and business side ; and we would be securing the 
Services of the best-trained brains for the development of our 
manufacturing interests. As such men must compete for advance- 
ment with the young men who are’a product of the works and 
largely self-educated (and who, I may say, are found to be no mean 
competitors), we want such as are practical in their judgment and 
have a plentiful supply of common-sense. 

We want men of brains and ambition, who are di to 
devote their energy to industrial lines—men with potential energy 
and originality. We do not want men whose primary claim to 
recognition lies in the attainment of high-term grades for recita- 
tion, as some men are quicker than others at absorbing informa- 
tion and reciting it, but not at digesting it. As many. institu- 
tions have several technical depart ts, it is not our desire to 
take each year the best student in each course ; but, considering 
the courses in the aggregate, it is our desire to secure from such 
aggregation one or more of the men having the qualifications as 
ee above, to place them in departments for which they have 

en specially trained, and to give them special opportunities for 
Won at a stipulated salary. The future will take care of itself. 

© want ability, will recognise it, and pay for it. 














A PRELIMINARY NOTE ON GAS-ENGINE 
EXPLOSIONS. 
8 To THe Eprror or ENGINEERING. 
pi Perhaps you will allow me through the columns 
of EXcINEERING to thank Mr. Wimperis for his most 
Ms uable contribution, appearing under the above title. 
Ince 1885-6 I have employed the variable specific heat 





constants; as far as they were determined y Messrs. 
Mallard and Le Chatelier, and by Messrs. Berthelot and 
Viellie. Mons. Marcelin Berthelot told me in 1899 that 
he had greatly extended the investigations and determi- 
nations, and that he was still working upon the subject. 
Mr. Wimperis will find, on referring to the discussion 
upon Mr. Dugald Clerk’s classic paper ‘‘On the Explo- 
sion of Homogeneous Gaseous Mixtures,” vide vol. lxxxv., 
dings Inst. C.E., 1886, that the importance of the 
variability of the specific heats of gases was thoroughly 
ap reciated by the writer, and by Mr. Mallard, of course, 
though at the time (1886) there was a strong divergence 
of opinion as to the cause explaining the pressure-limiting 
effects in closed cylinders of the combustion of gaseous 
mixtures. 

Of the very few who participated in the discussion on 
Mr. Dugald Clerk’s paper, itis sad to know that nearly 
all have passed away—amongst them Sir James Douglas, 
Dr. John Hopkinson, Mr. William Foster, Mr. Jan 
Imray, and Sir William Anderson, 

Sincerely yours, 
B. H. Tuwarre. 
29, Great George-street, Westminster, London, 
October 16, 1902. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 4th inst., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland dockyards, Mid- 
dlesbrough, a steel screw passenger and cargo steamer 
built to the order of Consul Victor Ek, for Augfartygs 
Aktiebolaget Nord, of Helsingfors, Finland. She 1s 
built to Bureau Veritas highest class, and in accordance 
with the Finnish Government and English Board of 

rade requirements for passenger traffic, being the first 
of the Anglo-Finnish line of steamers which are about to 
run weekly between Finland and the River Tyne under 
a subsidy from the Finland Government. Her principal 
dimensions are: 250 ft. by 35 ft. by 22 ft. 6in., with a 
deadweight carrying capacity of about 1250 tons on a 
light draught of water. Accommodation will be provided 
for 20 first-class passengers on bridge deck, 30 second-class 
in poop aft, and 200 emigrants in fore ’tween decks. 
The first-class smoke-room is to be placed in a steel house 
on bridge. A complete installation of electric lighting 
and bells will be supplied throughout the vessel; the 
cabins, saloon, forecastle, and ’*tween decks being 
heated by steam. The main deck is of steel; spar, poop, 
bridge, and forecastle decks, of pine; five water-tight 
bulkheads, four powerful steam winches, double derrick, 
and all the latest improvements for the rapid loading an 
—a of cargo. A complete installation of refrige- 
rating plant will be supplied for the carriage of butter 
and other perishable s. The vessel will be fitted 
with engines by Messrs. Richardsons, Westgarth, and 
Co., Limited, Middlesbrough, having cylinders 22 in., 
35 in., and 59 in. in diameter by 39 in. stroke, with three 
large single-ended boilers working at 180 lb. pressure, 
which, it is estimated, will drive the vessel at a speed of 
12 knots at sea, fully laden. The steamer has been built 
under the supervision of Mr. Axel von Knorring, assisted 
by resident inspectors Captain H. Wilen and Mr. Berlin. 
On leaving the ways she was gracefully named Nord 1 
by Mrs. Harold Forwood, of Liverpool. 

Messrs. Thomas Dobson and Co., shipbuilders, Hessle, 
launched from their yard on Saturday, the 4th inst., a 
steel vessel of heavy construction, named the Ivy, of 
250 tons. This is the second vessel built by them for 
Messrs. John A. Scott, Limited, of Hull, the first one, 
named the Nancy, being launched a few weeks ago. 





On Friday, the 10th inst., the new twin-screw steamer 
Keemun steamed down Belfast Lough to undergo speed 
trials and for adjustment of com The Keemun 
has been built and engined by Messrs. Workman, Clark, 
and Co., Limited, Belfast, to the order of the China 
Mutual Steam Navigation Company, Limited, which 
company has recently been acquired by Messrs. Alfred 
Holt and Co., of the ante Steamship Company, Limited, 
the vessel having been altered during construction to suit 


the requirements of the present owners. The — 
dimensions of the vesselare: Length, 482 ft. ; breadth, 
deck, with 


58 ft. ; depth, moulded, 35 ft. 10 in. to epee 
a gross ton of some 9000 tons, and 11,500 tons carry- 
ing capacity. Water ballast is carried in the cellular double 
bottom, fore and aft peaks, and also in a deep tank aft of 
the engine-room. The cargo space is divided into seven 
holds by steel bulkheads, extending to the NM apt deck. 
There are eighteen powerful steam winches with the same 
number of cargo derricks hung from strong tables attached 
to the masts, and from special derrick posts, which also 
act as hold ventilators. The machinery consists of two 
sets of triple-expansion ree | of 4000 indicated horse- 
power. Steam is supplied by three steel double-ended 
multitubular boilers working at a pressure of 200 Ib. per 
square inch, fitted with Howden’s system of forced 
draught. On the measured mile an average speed of 
13 knots was attained. 


On Saturday, the 11th inst., the large steamer Badenia, 
which has been built by Messrs. Furness, Withy, and 
Co., Limited, Hartlepool, for the well-known Hamburg- 
America line, p ed on her official trial trip. The 
vessel is 466 ft. in length, and is built to German — 
class on the deep frame principle, with three decks and a 
long bridge, and is to carry a deadweight of over 10,000 
tons at a sea speed of over 12 knots. Water ballast is 
fitted all fore and aft in double bottom, deep hold tank, fore 
and after peaks, and tunnel, which will enable the vessel 
to make an Atlantic passage without any cargo whatever 
if required. The cargo arrangements are a 8 feature, 
many of the derric 


being arranged to lift well on to 





20 tons, and seventeen powerful steam winches are fitted 
for working the The “— and boilers have 
been supplied and fitted by Messrs. Richardsons, West- 
-—. and Co., Limited, Hartlepool, the cylinders being 

in., 46in., and 77 in. in diameter by 48 in. stroke. 
There are four boilers 14 ft. 6 in. by 10 ft. 6 in. long, 
fitted with Howden’s forced draught. The Badenia ran 
a six hours’ full speed trial and attained a speed of over 


124 knots. The owners were represented by Messrs. 
Rosenstiel, Guembel, Van der Smissen, and Hoege, and 
the shipbuilders by Mr. Hy. Withy and Mr. G. W 


Sivewright. 





On rg Ae Egg come 0 Be single-deck 
steamer Viotia, built essrs. R. Craggs and Sons, 
Limited, Tees Deskvure Middlesbrough, for Mr. D. G. 
Moraitis, of Andros, of about 5200 tons deadweight capa- 
city on a light draught, proceeded to sea for her official 
trials. The results were pronounced entirely satisfactory 
to all concerned, the vessel registering a speed of about 
12 knots in ballast trim. The machinery has been sup- 
me by Messrs. Richardsons, Westgarth, and Co., 

imited, of Middlesbrough, and has cylinders 24 in., 
38 in., and 64 in. in diameter by 42 in. stroke, steam 
being supplied by. two large single-ended boilers working 
at a pressure of 160 lb. to the square inch. 





The fine steel screw steamer Morpeth, recently launched 
from the shipbuilding yard of Messrs. Robert Stephenson 
and Co., Limited, Hebburn-on-Tyne, for Mr. J. B. Adam, 
Newcastle-on-Tyne, was taken out to sea on Saturday, 
the 11th inst., for her official trial trip. The vessel, 
which is built to the highest class in Lloyd’s Registry, is 
a fine type of the modern cargo boat. Her dimensions 
are: Length, 310 ft.; breadth, 43 ft.; anddepth, moulded, 
23 ft.; she carries a dead weight of fully 4100 tons. The 
—— which are of the triple-éxpansion type, have 
cylinders 22 in., 36in., and 58in. in diameter by 39 in. 
stroke, and are a with steam from two large single- 
ended boilers, working at 160 lb. pressure, — by 
the North - Eastern Marine Engineering mpany, 
Limited, Wallsend. The trial was most satisfactory, a 
speed of 124 knots being easily attained. The ship and 
engines have been built under the supervision of Mr. Hall, 
the owners’ superintendent. 


On Saturday, the 11th inst., the new steel screw steamer 
Persiana was taken to sea for her trial trip. This vessel 
has been built by the Irvine Shipbuilding and Dry Docks 
Company, Limited, of West Hartlepool, for the British 
Maritime Trust, Limited, London, and is of the followin 
dimensions: Length, 360 ft.; breadth, 47 ft. 9 in.; an 
depth, 30 ft. 24 in. The engines are of the triple-expan- 
sion type, and have been supplied by Messrs. Richardsons, 
van and Co., Limited, Hartlepool. They have 
cylinders 25 in., 40 in., and 67 in. in diameter with a 
stroke of 45 in., steam being supplied by two single-ended 
boilers constructed to work at a pressure of 165 Ib. A 
series of trial runs were made, when a mean speed of 
11 knots was obtained. 





The new s.s. Clara Jebsen, built by the Chantier Naval 
Anversois, Hoboken, near Antwerp, to the order of Mr 
H. Jebsen, Apenrade, Germany, has just run her official 
trial trip off Flushing. Her dimensions are: 260 ft. by 
36 ft. 6 in. by 24 ft. to spar deck, with bridge and fore- 
castle and deck-house aft, The propelling machinery 
has been supplied by the North-Eastern rine Engi- 
neering Pega Oe imited, of Wallsend-on-Tyne and 
Sunderland, and been constructed at their Wallsend 
works. It consists of a set of triple-expansion engines 
19 in., 31 in., and 51in. in diameter by 36 in. stroke, 
working at 160 1b. pressure. The trial proved in every 
way satisfactory, the machinery working very smoothly 





and without a hitch. 

Recently Messrs. Workman, Clark, and Co., Limited, 
launched the Gregory Apcar from their south yard, a 
large finely-modelled steamer, built to the er of 


Messrs. Apcar and Co., of Calcutta. She is 410 ft. long, 
49 ft. broad, 30 ft. 64 in. deep to upper deck, with a 
gross tonnage of about 4600 tons, and has been built 
under Lloyd’s spetial survey for their highest class, 
besides complying with the Board of Trade requirements 
for a passenger certificate. The vessel has two complete 
steel decks extending fore and aft, with poop, bridge, 
and topgallant forecastle. The upper deck, poop, brid 
and forecastle decks being all sheathed with teak. The 
double-bottom, constructed on the cellular system, is 
arranged for any water ballast, as also are the fore 
and after peaks. @ cargo space is divided into five 
holds by steel bulkheads, which extend to the upper 
deck. The cargo will’ be worked from these holds by 
twelve steam winches, with the same number of derricks 
pict from the masts and crane-posts. The new-vessel 
will be fitted with machinery. and boilers of the latest 
and most improved t which have been constructed 
by Messrs. Workman, Clark, and Co., Limited, at their 
engine and boiler works, Queen’s-road, Belfast. 








Coat IN France.—The production of coal in France in 
the first half of this year was 16,874,098 tons, as compared 
with 15,425,536 tons in the corresponding period of 1901. 
The output of the Nord and the Pas-de-Calais was 
9,960,544 tons, as compared with 9,696,233 tons ; that of 
the Loire, 1,803,200 tons, as compared with 1,971,273 
tons ; that of the Gard, 983,957 tons, as compared with 
1,014,563 tons; that of Burgundy and the Nivernais, 
918,611 tons, as compared with 550,447 tons ; that of the 
Tarn and the Aveyron, 870,937 tons, as com with 
907,893 tons; that of the Bourfounais, 553, tons, 4g 
compared with 502,652 tons. 





518 


ENGINEERING. 





[Ocr. 17, 1902. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 7. 

Tue two new features of the iron and steel trade 
which call for particular note this week are, first, that 
there are very few producers who have any capacity 
left to sell this year, and comparatively little for the 
first quarter of next year. The second, the weakening 
of prices in sheets, wire, and wire nails, followed by a 
cutting of prices in these articles, which has rather 
curtailed demand for them than stimulated it. Buyers 
are anxious to know the actual situation, and to see 
whether these sweeping cuts will-be maintained. A 
third point of interest is the fact that the imports of 
structural shapes is increasing, and the increase is of 
such magnitude asto meet the current requirements 
of all buyers whodesire to take advantage of this oppor- 
tunity. Speaking generally, the American iron trade 
has not been so quiet for months. The reasons are very 
clear ; there is nothing to sell, and nearly all buyers 
are pretty fairly ‘auled. The activity in the matter 
of importations is the only interesting feature of the 
market ; even this is quieter than usual, because of 
the fact that consumers are assured that they can be 
taken care of, and they are therefore less concerned. 
An enormous amount of structural material is going 
into consumption, and the reqtirements from this 
source must increase rather than diminish, accord- 
ing to the reports received from the American Bridge 
Company. 

The a in the anthracite coal strike are 
not calculated to appease the apprehensions of manu- 
facturers and domestic consumers throughout the New 
England, Middle, and those Western States which are 
accustomed to this fuel. The recent conference with 
the President of the United States had the unantici- 
pated effect of strengthening the strikers’ situation, and 
of angering the operators, who by their undiplomatic 
course brought down on them adverse public opinion. 
There are no present prospects of an immediate resump- 
tion, and most serious consequences are likely to ensue 
to both manufacturing and domestic consumers. The 
attitude of the operators is one of defiance to the public, 
but is in perfect Ranseceet with their legal rights. The 
bituminous coal traffic has assumed phenomenal propor- 
tions, and the coke production is being strained to its 
highest point, but both of these sources combined 
fail to meet the urgent requirements of the 
situation. Eastern furnaces, grates, and stoves are 
unsuited to soft coal, as well as chimneys; and there- 
fore there is no relief. Advices from many Western 
centres indicate practically similar conditions as to 
iron and steel as in the East; but the supply of bitu- 
minous coal is almost up to what is needed. The 
general commercial situation is excellent, but some 
apprehensions have existed for some time, owing to 
the locking up of so much money in the Government 
Treasury. The action of the Secretary of the Treasury 
has, however, enabled the banking interests to pass 
this crisis, temporarily at least. Railroads are strug- 
gling with an enormous volume of business. 








DeatH or Mr. George Wieutwick RENDEL.—It is 
only three weeks since we recorded the death of Mr. 
Hamilton Owen Rendel (see e 411, ante), and now 
we learn with ret of the death, at Sandown, Isle of 
Wight, on Thursday, the 9th inst., of his elder brother, 
Mr, George Wightwick Rendel, with whom he was 
intimately associated at the Elswick Works. Mr. George, 
who was the third son of Mr. James Meadows Rendel, 
was educated at Harrow. In 1858 he became managin 
— of the works of Sir William Armstrong, whe ted 
ong been an intimate friend of his father, and he 
continued in this capacity until 1882. In later years, 
however, he had for colleague, in the management of the 
steadily developing establishment, Captain, afterwardsSir 
Andrew, Noble, who, in*l assumed complete control, 
while Mr. George Rendel*took up the position of a 
professional Civil Lord of ‘the Admiralty ; but he only 
remained three years in this post, which has now no 
existence. For the past seventeen years Mr. Rendel has 
been living in retirement, although he never ceased to 
take an interest in the Elswick concern, in which his 
younger brother, Lord Rendel, is still a director. 





_ Tue Mining Manvat.—This is-the sixteenth annual 
issue of the ‘‘ Mining Manual,” which is issued at 21s. 
from 11 and 12, Clement’s-Lane, Lombard-street, E.C. 
Edited by Mr, Walter R. Skinner, it gives in the 1700 
pages it contains a record cf financial and other informa- 
tion concerning over 10,000 mining companies—specially 
useful for the investor, if _ i or the speculator. The 
companies are arranged alphabetically under four general 
classes : ‘Australasian, ” ‘‘South African, ” ‘* West African, ” 
and ‘‘ Miscellaneous ;” but, in addition, there is a direc- 
tory of directors and officials, and other data as to mining. 
Mr. Skinner’s preface is a review of mining prospects. 
Peace, he anticipates, will result in a great development 
in the Transvaal ; he does not think that even the death 
of Mr. Rhodes and some of his lieutenants will affect the 
gathering strength ‘of the a in Rhodesia. There 
1s progress in West Africa, alt it is necessarily slow ; 
out that the capacity 


and as regards India, it is poin 
and pg ae 
greatly influen 
working, the current being generated 


character of the mines is likely to 
by the early application of electrical 
by water power. 
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| MISCELLANEA. 


A Licutine, Heating, and Smoke-Abatement Exhibi- | 
tion is to be opened at the Crystal Palace on December 13 
next. In connection with this exhibition there will be | 
Soe for competition a prize of 50/., offered by Sir W. B. | 

ichmond for the best domestic open grate capable of 
consuming its own smoke. 


The traffic pm, for the week ending October 5 on 
33 of the-principal lines of the United Kingdom amounted 
to 2,086,624/., which was earned on 20,251} miles. For 
the corresponding week in 1901, the receipts of the same 
lines amounted to 1,996,766/., with 20, 1534 miles open. 
There was thus an increase of 89,858/. in the receipts, and 
an increase of 98 in the mileage. 


The statement which appeared in most of the daily 
oo on Monday to the effect that a girl was killed on 

unday at Shepherd’s Bush by the snapping of a guard- 
wire belonging to the electric tramways turns out to be 
an entire fabrication. At the coroner’s inquiry it was 
proved that the death occurred solely from heart disease, 
the wire which broke had done so ten minutes before, 
and at a point over 200 yards away. 


The Board of Trade have recently confirmed the follow- 
ing i Railway Orders: 1. Wakefield and - District 
Light Railways (Extensions) Order, 1892, authorising the 
construction of light railways in the city of Wakefield, the 
borough of Ossett, and in the townships of Horbury, 
Lofthouse - with - Carlton, Thorpe, Rothwell, Sandal 

a, Oulton-with-Woodlesford ; and in the parishes of 
‘ and Outwood, in the West 
Riding of the County of York. 2. South Norfolk Light 
Railway (Extension of Time) Order, 1902, gaa an the 
South Norfolk Light Railway Order, 1898. Phin any 
Valley and Morley Light Railways (Extensions) Order, 
1902, authorising the construction of light railways in the 
borough of Morley and the urban districts of Birkenshaw, 
Drighlington, and Gomersal, in the West Riding of the 
County of York, and for other purposes. 4. Bentley and 
Bordon me py Railway Order, 1902, authorising the con- 
struction of a light railway in the County of Southampton 
from Bentley to Bordon. 


A feature of the American iron trade which. is attract- 
ing attention is the excess of production of sheets an 
tin plates. Manufacturers have m seized with the 
desire to engage in the production of these lighter forms 
of ironwork. The result is that since the United States 
Steel Corporation was formed, taking in the leading 
plants of the country, 225 sheet and tin mills have been 
established, and 104 additional are building. This is 
absurdity itself, because there is not work for all of them. 
Scores of them are doomed to failure. The Steel Cor- 
poration will be the last to suffer, for, through organisa- 
tion, it is sure of its market. The American Can Com- 
pany—one of the lesser of the trusts—takes 50 per cent. of 
the tin which the Steel Corporation makes ; and as it is 
anxious to be included amongst the subsidiary companies 
of the corporation, it will undoubtedly continue to buy 
its sheet steel and tin from the Corporation. One may 
look for trouble at any time among the independent pro- 
ducers of sheet steel and tin plates. 


The tenth annual Congress of the Free Labour Associa- 
tion is to be opened on Monday next at the Albert Hall, 
Cookbridge-street, From the report of the execu- 
tive council it appears that the association has had a suc- 
cessful year, and has been able, by its arrangement for 
supplying free men, to assist employers in carrying on their 
operations in spite of strikes of a very unreasonable 
character. In onecase quoted joiners struck against hand- 
ling factory-made doors and the like, and in another case 
the men employed at the works of Messrs. H. Berry and 
Co., Leeds, were called out by their Association, owing 
to the firm’s refusal to give up the ‘‘one-break”. day, 
which had been in operation at their works for four 
years. The men themselves, it is stated, preferred the 
system to that common in the district, since they were 
not due at the works till 7.15 a.m.; but the local union 
offici insisted on the abandonment of the scheme. 
Thanks to the assistance afforded by the Free Labour 
Association, however, the strike collapsed inside of three 
months. 

Street watering in several cities of the United States is 
done by special cars running on the electric tram lines. 
When this plan was first peer the watering car was 
provided with a long pivoted arm on either side, which 
served as a spray pipe, and could be swung so as to cover 
the whole of the space between the car and the side path. 
Naturally, when these arms were in use the was 
blocked, and it was therefore usual to water only one 
side of the street at a time, the traffic then: getting = 
the water car on the unobstructed side. Later on, these 
spray pipes were dispensed with, and the water projected 
under pressure so as to cover the whole width of the road. 
Ina water car now being used in Pittsburgh, the necessary 
pressure is obtained by means of compressed air. This 
air is provided by means of an electrically-driven com- 
pressor, taking current from the trolley wire above the 
track. The water supply is carried in a steel tank, 
holding 2500 gallons, and the air is forced into the tank 
above the water. An adjustable escape valve, under the 
control of the driver of the car, permits the pressure above 
the water to be adjusted so that the spray shall com- 
pletely cover the roadway without splashing over on to 
the footpaths. With a pressure of 15 lb. of air, the water 
can be evenly distributed over a distance of 30 ft. to 35 ft. 
from the car. 

In a paper read before the Travelling Engineers’ Asso- 
ciation concerning the handling of Vauclain compound 


quadrant in this type of engine is so a that the 





.4 or 5 miles 


d| Carlo Alberto went to Gibraltar. 





cut-off in the high-pressure cylinder does not take place 


earlier than half-stroke, as a quicker cut-off causes exces- 
sive back pressure in the high-pressure cylinder. 
beginning a run, the reverse lever should be in full gear 
and the starting valve should be opened till the engine is 
moving at about four miles an hour. It should then be 
closed, and the reverse lever hooked back bit by bit as 
the speed rises, till in the last notch steam will be cut 
off in the high-pressure cylinder at about half-stroke, 
If, after this, more power is being generated than 
is necessary to maintain the speed desired, further 
adjustment is made by throttling the steam at the 
regulator. In ascending a gradient with a heavy train, 
the starting valve may be opened should the speed fall to 
iles per hour. These engines, like other engines 
fitted with piston valves, should, Mr. Carroll states, never 
be roveiiel save when the engine is either at rest or run. 
ning slowly, as a sudden reversal at a high speed is 
destructive to the packing-rings and piston-rod packing. 
The exhaust with a compound locomotive is quieter than 
with a simple ence: Pay though the draught is well main- 
tained, it 1s impossible for a driver by careless handling 
to ‘tear the fire to pieces.” Light fires are, however, to 
be preferred to thick ones, as with a deep heavy firé the 
exhaust does not give sufficient draught. 


Pretty complete particulars have now been published 
of the remarkable results obtained with the Marconi 
yy nay fitted on board. the Italian warship Carlo 
Alberto, by the issue of an official report drawn up by 
Lieutenant Solari, the officer in charge of the plant, this 
report being countersigned by Admiral Mirabello. The 
oe in question was presented to the ship by Signor 

reoni, and comp’ two coherer receivers and three 
of the new magnetic .detectors. The transmitting 
station was at Poldhu, Cornwall, and after some short- 
distance trials in which the apparatus worked success- 
fully, the’ warship proceeded to Kronstadt. During 
the whole of the long voyage the ship was kept in almost 
constant communication with Poldhu, though there were 
occasional failures, owing to local atroospheric disturb- 
ances, when the coherers failed to work. Even then, how- 
ever, the magnetic receiver worked fairly well at a speed 
of fifteen words per minute. After some experiment, the 
difficulties arising from local atmospheric electricity were 
almost entirely overcome. On leaving Kronstadt, the 
Whilst off the Spanish 
coast, news was received regularly every day from 
Poldhu, generally much in advance of that appearing in 
the Spanish papers. AtGibraltar, although the ship was 
completely shut in by high land, the telegrams from Poldhu 
were received with absolute clearness. Finally, on the 
run home, three mi were received whilst the ship 
was at sea between Cagliari and Spezia. Lieutenant Solari 
reports that there seems to be no limit to the distance 
over which signals may be transmitted, provided sufficient 
energy is at the disposal of the sending station. Land 
interposed. between the transmitting and receiving 
points, he continues, does not interrupt the communica- 
tion; and whilst signalling is less good in the day than by 
night, the difference can be made up by increasing the 
energy supplied at the transmitting point during the day. 


A recent issue of the Railroad Gazette describes an 
important suburban electric railway now approaching 
completion in the Chicago district, and connecting that 
city with Aurora and Elgin, the former being 354 miles 
and the latter 374 miles distant from the Chicago terminus 
of the line. The undertaking is in no sense a street 
railway, since it runs on private property throughout, 
save at some street-crossings and along half a mile of 
street in Aurora. The line is properly fenced, and at 
every crossing-point is protected by cattle-guards. It is 
intended to work the traffic at a high speed, so that the 
permanent way and bridges are of a thorougbly substantial 
character throughout. The latter—up to 60-ft. spans— 
are built of ferro-concrete, whilst plate-girders are used 
for most of the larger spans, there being but one truss 
bridge, which is 150 ft. ag Eighty-pound rails have 

n used, laid in 60-ft. lengths. With the excep- 
tion of the half-mile of City-street in Aurora, where it 

been necessary to use the overhead trolley, the third- 
rail system is used for conducting the current to the cars. 
This third rail weighs 100 lb. per yard, and is supported 
by insulators at every 9 ft. At street crossings this third 
rail is interrupted; the connection across the opening 
being made by whderground cable. The main power 
station is being fitted with four 1500-kilowatt gene- 
rators, giving a three - phase alternating current at 
2300 volts. This is raised by step-up transformers to 
26,000 volts for transmission to the sub-stations, where 
step-down transformers and rotary converters are used to 
convert the energy received from the generating station 
to continuous current at 600 volts, which is fed direct to 
the third rail: ‘The cars are each 47 ft. 3 in. long over 
all, and will seat 56 passengers. They are equip . 
with four motors rated each at 125 horse-power, an 
are guaranteed to run well at 75 miles per hour. As an 
experiment, two of these cars are being equipped so as to 
run-at 100 miles per hour with a view to onang oe as to 
current required, and atmospheric resistances. he — 
branch of the line has been opened for some time, cr} 
present booked time for the journey being 1 hour te 
minutes, but this is to be reduced to one hour, and witht 
commencement of the new year it is intended to —_ an 
express service, making the journey in 45 minutes, inc = 
ing one intermediate stop. The fare charged is 2s. Id. 
single and 3s. 11d. fora return ticket. Later on it a 
posed to establish an automatic block system of working. 








Or-Burninc Steamers.—The first fuel oil-burning — 
ratus placed in a Trans-Atlantic passenger steamer ™ 
been installed in the American liner Kensington. 

first run with the new apparatus will be m 
Antwerp and New York, 
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INDUSTRIAL NOTES. | coal regions of Pennsylvania. Suddenly we hear of 

Tur great coal strike in America seems to have | efforts by President Roosevelt to bring about a peaceful 
forced itself to the front by the lamentable fact that solution, and then of his failure, as others had failed 
the stoppage of supplies has superinduced a coal | before him. With praiseworthy intentions he strove 
famine. The justice or injustice of the demands of | to arrange a modus vivendi, but without success. His 
the men, and of the course taken by the operators, | advice to the men, to return to work and then leave 
+ ag pe to have had ,the slightest influence in the | the matters in dispute to Congress, or to some other 
tg if we may judge by the reports thereon which | authority, could not be expected to be accepted by 
ve hitherto reached this country. After a five|them. They would have thereby given up their 
months struggle we have awakened to the fact that | vantage ground after a five months’ stubborn re- 
% serious conflict has been raging in the anthracite | sistance to the operators’ demands. Meanwhile, 











GAS ENGINES. 





not only the American States, but parts of Canada are 
aatiring from a coal faniine, and British coal is being 
exported in large quantities to supply pressing. needs, 
while the poor in this country are paying higher 
prices as a consequence. These results show how far- 
reaching the effects of a great labour conflict. may be. 
The region affected by the strike is about 187 miles 
long by from 5 to 10 miles wide; it contains 867 col- 
lieries, and the number of men out is about 150,000. 
The interests involved are vast; the irritation and 
personal conflicts have been desperate. It is alleged 
that the reason of the strike is that the coalowners 
and operators refuse to the men the perfectly lawful 
rights of combinetion, and of just measurement of 
the coal produced. There seems reason to hope, how- 
ever, that the end is at hand, for the points in disputs 
have now been referred to arbitration. 


The American Federationist for the current month 
contains a well-written article on the ‘‘ Abuse of 
Injunctions,” in which the subject is treated not merely 
from the narrow standpoint of trade unions, or labour 
generally, but from the broader standpoint of juris- 
prudence, as it affects, or might affect, the general 
community. As American law is more or less based 


upon British or English law, the conclusions apply _ 


equally to injunctions in English law courts. But the 
chief. interest of the Federationist for October, as 
regards the British public, lies in the reports and 
remarks upon the American coal strike, as depicting 


the saner and more moderate views of the labour party . 


in the United States, as represented by the American 
Federation of Labour, which voices the views of the 
pene trades throughout the United States. 

n a leading article, the American workers are 
reminded that the strike of 150,000 miners in the 


anthracite coal regions of Pennsylvania commenced - 


twenty weeks ago, from the date of publication. The 
men, it is said, are faithful to each other, and are 
determined to stand fast in the struggle. Itis asserted 
that some measure of success is certain, and that at 
least the right of combination will be assured. 

The appeal sent out by the executive council of the 
American Federation of Labour for funds in support 
of the miners on strike is a further piece of evidence 
as to the attitude of the labour organisations in 
favour of the men. It refers to the original dispute 
and to the efforts of the miners and their leaders to 
avert a strike and settle matters by arbitration. Also 
to the efforts of independent and well-dis men to 
bring the strike to a conclusion. Allusion is also made 
to the conduct of the bituminous coal-miners in supply- 
ing funds rather than resort to a strike in sympathy 
with their struggling fellows. On the grounds of 
justice and humanity the workers of America are — 
to give liberal financial help to the men out on strike. 

the American Federation of Labour advocates 
peace and deplores strikes. It recommends arbi- 
tration. But in this case it supports the policy 
of the miners. This in itself is most important 
from a labour point of view. It also supplies a 
key to the attitude of a large number of persons un- 
connected with labour, in respect to the miners’ dis- 
pute. They are not impassive spectators of the 
struggle. They deplore the violence that has taken 
place. But they remember that one high in authority 
said to the militia, ‘‘ Shoot first; inquire afterwards.” 


If a labour delegate had said such a thing, he would - 


have been s ily arrested and tried for inciting to 
murder. In labour conflicts there is a tendency to 
irritation, an incentive, as it were, to force. It is the 
duty of those in authority and of labour leaders to 
restrain the men who are moved by passion or temper 
to outstep the limits of law. Those who use provoca- 
tion are primarily responsible for what follows. It is 
well to remember this. 


The coal strike in France is on a large scale. 
The major portion of the Calais coal-fields is at 
a standstill, or practically so. All efforts to brin 
about a settlement, or even a temporary cessation 0} 
hostilities, have hitherto failed. The mine-owners 
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have recently asserted that the movement is really 
revolutionary rather than industrial. By this they 
hope to secure Government pressure so as to be able 
to put a stop to the coercion of the unions. There 
may be some truth in the statement that politics have 
entered largely-into the recent coal disputes ; but on 
this occasion the movement was more intensely 
industrial than is usual in labour disputes in France. 
The fact is the coal-miners of the world have begun to 
realise the fact that they hold the key to the situation. 
Nearly all labour is dependent upon the supply of 
fuel. In America, France, Beigium, and Britain the 
same views more or less prevail. It is serious enough 
in all conscience for trade and commerce. There have 
been scenes of violence, a good deal of coercion, and 
some outrages in the Pas de Calais region, but up to 
the present the violence has been less than usual, in 
spite of the fact that the numbers involved are very 
great. It appears to be probable that the Government 
will propose a pension scheme and an Eight Hours’ 
Bill for miners. 





The report of the Ironfounders is rather full of fore- 
bodings as regards the state of trade. It says, ‘‘ the 
present aspect does not seem cheering for the winter ; 
indeed, the decline is daily becoming more percep- 
tible.” Ina few places a better tone was manifest, 
but this was counterbalanced by a falling off in other 
places. There was an increase of 130 on donation benefit, 
and of 20 more unemployed not on donation benefit. In 
spite of this, however, the funds have increased. The 
total number on the funds was 2865—increase, 150. 
Under the various heads the numbers stood thus: 
On donation benefit, 1208—increase, 130; sick benefit, 
453—increase, 22 ; superannuation benefit, 1024—de- 
crease, 8 ; other unemployed members, 173—increase, 
10; on dispute benefit, 7—decrease, 4. The total cost 
was 911/. 9s. 2d., or about Is. per member per week. 
The cash balance reached 100,171/. 6s. 4d.—increase, 
2271. 9s. 5d. The returns relating to the state of trade 
show decided variations; but, on the whole, the ten- 
dency was towards slackness. In 45 places, with 
5201 members, trade was very good, or good ; in the 
previous month the description applied to 50 places, 
with 5678 members. In 33 places, with 6067 members, 
trade was bad, or very ; in the previous month 
the same applied to 39 places, with 5373 members. 
There were fewer places affected, but they were 
more important as regards the number of men. 
Under the intermediate headings the same tendency 
is shown. It is notified that the Parliamentary levy 
is to be paid by all working members. By a majority 
of 7460 it has been decided that the general secretary 
shall accept the offer of Mr. Mosely, and visit America 
as the delegate of the Ironfounders’ Society, to report 
upon the conditions of trade affecting the industry in 
the United States. The other parts of the report 
deal largely with labour representation, and the steps 
taken to extend it in the House of Commons. 


The report of the Amalgamated Society of Carpenters 
and Joiners states that the increase of membership, 
and the opening of five new branches, encourage the 
hope of ae to 70,000 members by the end of the 

ear. As regards trade movements, matters have been 
fairly quiet. In one or two places employers have 
conceded an sivenuneiniiag at Brecon, where 
wages were advanced from 6d. to 74d. an hour, after 
notices had been tendered ; but there was no stoppage 
of work.. At Dunfermline the employers have con- 
sented to a code of working rules, for the first time. 
Instances are given of employers gay, ee men on 
fair lines when the matter is properly put before them, 
thus showing the need of prudence and frankness in 
dealing with the employers. The total number of 
members was 69,516. Of these, 1905 were on unem- 
ployed benefit, 1285 on sick benefit, and 1190 on 
superannuation allowance. The council have taken 
over the joinery works at Hull, Blackpool, and Brad- 
ford, and a levy of 2s. per member is being voted to 
develop those works. The rules have been revised and 
certified to enable the society to carry on business as 
traders under the Industrial and Provident Societies’ 
Act, 1893. This is an experiment, the progress and 
results of which will be watched with interest both by 
employers and employed. One intention is to employ 
those out of work or who may beonstrike. The profits, 
if any, will go to the societ:", and by it the losses, if any, 
will have to be borne. The refusal to permit the general 
secretary to accept Mr. Mesely’s offer to represent the 
society on the American Commission was apparently. 
arrived at ina curious manner. The council decided 
that they could not grant leave of absence or poy his 
salary while away. Consequently the union will not 
be represented on that Commission. 





The report of the Associated Ironmoulders of Scot- 
land indicates an improvement in trade. The total 
number in employment in the month was greater than 
in any previous month of this year. In this fact the 
council rejoice as a sign of renewed activity in this 
branch of trade. There was also an increase of full 
members and of apprentices, so that trade is again 





looking up. Then, again, there was an increase in the 
funds of 345/. 9d., making the total balance 
73,659. Os. 8d., the highest amount ever reached since 
the society was established. An appeal is made toem- 
ployers and aay By fe to keep trade together, by a re- 
ciprocal desire to do the best for the industry in which 
both are engaged and interested. The attention of 
members is called to the great combines and syndicates 
in vast industrial enterprises, as a reason why work- 
men should jointly and severally be prepared to main- 
tain their own in the face of those stupendous com- 
binations. 





The Durham Miners’ Association’s monthly circular 
deals specially with the recent Trades Union Congress, 
held in London during the first week in September. 
It is noted that the engineers were absent through ex- 
pulsion; the Durham miners because of the vote 
of the members not to be represented. The points 
especially dealt with are the South African War, now 
happily terminated; the Miners’ Eight Hours Bill, 
which the Durham Miners oppose ; labour representa- 
tion, about which the ssanieel tenebad has something 
to say adversely to the Congress views ; and compul- 
sory arbitration. This last does not commend itself 
to the Durham miners. 





Reports from the Wolverhampton district on the 
eve of the 5 peed meetings described the iron trades 
as slow, and inquiries for the ensuing quarter as few. 
The dearness of pig iron and the increase of 24 per 
cent. in puddlers’ wages were alleged as the reason 
why no reductions in price would take place. But the 
wages of opus depend upon prices; they only go 
up when the prices of iron warrant it. There was a 
report to the effect that probably the rates of best 
bars would be advanced, and possibly the price of un- 
branded bars; but orders have been accepted below 
the then ruling price. Hoop, rod, and gas strip were in 
good demand. Good lines are reported from Aus- 
tralia, the Cape, and South America. Steel-makers 
complain of severe competition. The engineering and 
allied trades continue much the same. The pressure 
in the constructive branches is not so great as it was. 
Ironfounders do not complain so much as they did ; 
the local branch of the union now reports that trade 
is moderate. The railway sheds continue fairly busy, 
if not quite so pressed with orders. The hardware 
industries keep fairly well employed as a general rule, 
but there is slackness in some branches. Depression 
has not yet really set in, but it seems to be threatened 
in some branches. 





In the Birmingham district the quarterly meeting 
of the iron trade opened strong, and throughout the 
day all hopes of any reduction in rates disappeared ; 
indeed there was a hardening tendency. The price of 
fuel was referred to as one reason. Business transac- 
tions were limited, and speculation was absent. In 
the engineering and allied trades there have been no 
serious changes, for better or worse; and in the other 
iron, steel, and metal-using industries the variations 
have not been marked. Most branches have been fairly 
or moderately employed on the whole. 


Indications of slackness in the engineering trades 
throughout Lancashire are becoming more apparent, 
although gradual in most cases. The electrical engi- 
neering branches continue to be well employed, and 
more inquiries are reported in the locomotive depart- 
ments than for some time past. Machine-tool makers, 
except in special sections, complain of lack of orders 
generally. Marine and shipbuilding branches report 
increasing slackness ; while the textile-machine-making 
departments show no discernible improvement. It is 
further complained that the high cost of production, 
and the low rates obtainable, leave no appreciable 
margin of profit to the manufacturer. The position of 
the iron and steel trades is not such as to afford evi- 
dence of anticipated improvement in the trades re- 
quiring those materials. Users complain of the cost 
of material, while:producers complain of small profit. 
There seems to be a contradiction somewhere, or makers 
of pig iron must be garnering high profits. 





The resolve of the Amalgamated Society of Railway 
Servants, in congress assembled, to withdraw their 
appeal in the Taff Vale case, seems hardly intelli- 
gible, after all the parade made in respect of it by the 
society’s officials. Pesabandontent of the appeal after 
so much litigation shows that the society was ill- 
advised in the first instance, or that the representative 
delegates have at last discovered that their officials 
had placed themselves in a false position, from which 
they could not escape. The congress’s decision will 
affect all the trade unions of the country, leaving 
them in a quagmire of doubt. Too much was made 
of the judgment in the Taff Vale case at the out- 
set. The abandonment of the appeal will, however, 
accentuate it. This is the third. case in which the 
unions have made default. If they desire to hold 
— own, they will require better advisers in the 
uture, 





The National Federation of Miners have been in 
congress. at Southport. They voted 1000/7. to the 
American miners to help them in their struggle. They 
voted in favour of a Miners’ Eight-Hours Bill, and 
other measures for miners. They resolved that a 
minimum wage was the right thing, and agreed that 
the various sections of the federation should make no 
contracts or agreements beyond a definite time, when 
the whole body would take steps to regulate wages 
and conditions on their own terms. The federation, 
as such, refused to sanction the Scottish miners’ pro. 
posals for a stop-day in protest against the Coal Tax, 





The er angered strike in Dublin has collapsed after a 
five months’ struggle. The employers have been, it is 
reported, victorious all along the line. The men were 
supported by the Amalgamated Society of Engineers, 
but failed to obtain their ends. 





The Boilermakers and Iron Shipbuilders’ Society 
recommend the members to accept the proposed reduc- 
tion in wages on the North-East Coast of 5 per cent. on 
piece rates, and 1s. 6d. per week on time rates. 





A strike for an increase in wages by those employed 
in one department of the Bessbrook Spinning Com- 
pany’s Mills, near Newry, has led to a lock-out of 
about 2000 hands. 





The dispute in the tinplate industry has led tc the 
appointment of a committee of inquiry. If those ap- 
pointed cannot agree, an umpire is to be called in to 
arrange matters, or make an award. 








RECENT PROGRESS IN LARGE GAS 
ENGINES.* 
By Hersert A. Humpurey, M.I. Mech. E., A.M.I.C.E., 
M.I1.E.E. 


(Concluded from page 460.) 

An installation of the Gazmotoren Fabrik Deutz consists 
of two 300 horse-power sets at the Friedenshiitte works, 
near Morgenroth. Besides the 300 horse-power engines, 
there are two 200 horse-power sets, all of which are 
coupled with alternators supplying three-phase currents. 
The plant was erected in 1898 and 1899. The cyclic 
variation of these engines is ;4y, and this is found quite 
sufficient to give good results with alternators in parallel. 

The engines work with blast-furnace gas, and the plans 
have been made to extend the installation to a total of 
2500 horse-power. A 300 horse-power gas-driven Deutz 
blowing engine is shown in Figs. 17 to 19, page 519. 

Fig. 20, page 519, shows one of the fine four-cylinder Deutz 
engines of 1000 horse-power direct-coupled to an alternator 
of the Allgemeine Elektricitiits Gesellschaft, Berlin. This 
is one of a set of dynamo engines, having a total capacity 
of 3200 horse-power, erected at the Gutehoffnungshiitte 
works in Oberhausen, where parallel working is to be 
regularly adopted as soon as the switchboard arrangements 
are completed. A: 500 horse-power set at Oberhausen is 
illustrated in Figs. 21 to 26, e 522 

Fig. 27 shows a plan of four 1000 horse-power gas 
engine alternator sets, two of which have been erected by 
the Deutz Company for the Hérder Bergwerks und 
Hiitten- Verein, and are working in parallel. The other 
two have yet to be delivered. The Hérder works have 
also three 600 horse-power Oechelhiauser engines, which 
will also run in parallel. 

A very good example of Deutz engines of the four- 
cylinder type with alternators is to be seen at Diidelingen 
(Luxemburg), where four sets are placed in one house. 
plan and elevation of this plant is seen in Figs. 28 to 32, 
page 523, and it will be seen that the two 600 horse-power 
sets are arranged with the flywheel in the centre and the 
alternator on one side, but the larger 1000 horse-power sets 
have the alternator placed in the middle. Here, again, 
the alternators run in parallel, and the engines use blast- 
furnace © gas, although an. auxiliary producer gas plant is 
provided. ‘i 

The nearest engines are 600 horse-power each, and the 
two sets at the far end are 1000 horse-power each. 

The Deutz Company have other.engines driving alter- 
nators in parallel at Romanshorn, Switzerland. 

The double-acting Kérting. engines, as recently 
fected, will doubtless be largely used for driving alter- 
nators in parallel. In the meantime, *~. 33 shows 
half of the Julienhiitte Station, with three K6érting twin- 
— single-acting 300 eyer wba gas engine sets, 
the alternators being supplied by the same makers. These 
three-phase alternators cave 40 poles, and their speed is 
140 revolutions per minute, the frequency being 46-3. 
The angular cyclic variation calculated in de for @ 
bipolar system is 3.8 deg., and the weight of the rotating 
parts multiplied by the square of the diameter of gyration 
is 325,000 k.g.m.2. The photograph is taken from the 
centre of the station, and the small direct-current 50 
horse-power set in the foreground is for separately ex- 
citing the alternators. A motor generator is also seen, 
comprising a 50 horse-power asynchronous motor, coupled 
to a 33 kilowatt direct-current dynamo. The parallel 
running is particularly good in this station ; the load is 
principally asynchronous motors; but three synchronous 
motor generators for converting to direct-current are 
being added. Two 1000 horse-power units will soon be 
ready for working at this stations : 

Korting Brothers have also furnished gas-driven alter- 





. wig read before the British Association (Section G) 
at the Belfast meeting, September 11. 
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nator sets to the Mansfelder Kupferschiefer bauenden 
Gewerkschaft at Eisleben, and to the Markircher rex 
und Hiittenverein at Markirchen in Elsass; and bot 
these firms testify to the perfectly satisfactory parallel 
running of their alternators. : , ; 

At the Kladus Steel Works in Bohemia there is a 
double tandem 600 horse-power Cockerill engine, with 
four single-acting cylinders (similar to the engraving in 
ENGINEERING, vol. Ixxiii., page 761), coupled to a 450 
kilowatt three - phase generator working in parallel 
with two steam-driven generators. The speed is 150 
revolutions per minute, and the frequency 25 cycles 


GAS MAIN 





| shows the electric eddy - current brake. which is ap- 
| plied to the flywheel in order to provide an artificial 
Toad up to some 300 horse-power, when putting the 
' generator in parallel with others. The brake is very 
simple, and consists of an electro-magnet, requiring but 
| little energy in the shape of a small amount of direct 
| current, which can easily be regulated in strength accord- 
|ing to the brake-power wanted. In addition, there is 
provided an adjustable three-phase choking coil, to limit 
the synchronising currents during the adjustments. Both 
the brake and the choking coil are put out of use when 
| the alternator has taken up its load. 


Fic. 27. 1000 Horse-Power Deutz Gas EncIne at THE Hoerper Works. 
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Fic. 33. 300 Horsze-Power Kortinc ENGINES aT JULIENHUTTE. 


per second. The engine was made by Breitfeld, Danek, 
and Co., of Prague. The cyclic variation is 7}, with 
a flywheel 18 ft. in diameter, and weighing 28 tons. 
t is most interesting to note that, in the first place, 
co 4 one-half of the complete engine was delivered 
and set to work; and although under these circum- 
Stances the cyclic variation was as much as y},, yet 
the generator thus driven ran quite well in me lel 
with the steam engines. This engine is described by 


Mr. A. C. Eborall, in his paper read before the Man- | 


chester Section of the Institution of Electrical Engi- 


neers, and to this source the author is indebted for | 
this lantern slide and the next, No. 64 (not repro- | 


duced), (see ENGINEERING, vol. Ixxiii., page 762), which 


Westinghouse sets have proved themselves quite equal 
| to parallel work with direct-connected alternators. 
| lide No. 65° (not reproduced) shows three 250 horse- 
| power sets at the works of the Metropolitan Railway 

arriage and Wagon Company, Birmin, Rios, which run 
well in parallel. Each generator is of 150 kilowatt capa- 
city, yielding two-phase current at 220 volts per phase 
when running at revolutions per minute. The exciter 
is belt-driven, the armature is of the slotted core iron- 
clad type, and there are 36 laminated poles. The load 
consists chiefly of Westinghouse Size C alternate-current 
induction motors, which are self-starting under load. 

The Brymbo Steel Company are fitting up their works 
with 500 to 600 horse-power Westinghouse gas-engine 





alternator sets. The generators will run in parallel, and 
furnish power and li ht for the works. 

In connection with parallel running, one of the most 
interesting Westinghouse installations is that now being 
erected in Buenos Ayres for the Great Southern Railway 
Company, South America, where theengines will be worked 
by Mon gas. The 1500 brake horse-power required will, 
on account of the peculiar load curve, be divided into 
250 horse-power units. The engines are direct-connected 
to 3-phase alternating-current generators, supplying low 
voltage current for motors and for incandescent and arc 
lighting throughout the railway —_ and yards, and 
high voltage for distribution to furnish light and power to 
railway yards, passenger stations and docks, 10 to 15 
miles away. The fuel cost per unit will be one-third only 
of the cost if high-class steam engines were used. 

The author could give other instances of gas engines 
running alternators in parallel, but the few remaining 
minutes will be better spent in a broadly the —_— 
tion of gas engines in this respect. The theory of alter- 
nators working in parallel has been so wrapped up in the 
mystery of mathematical formule, and exp differ- 
ently by every writer who has made it his pet subject, 
that a statement of a few of the leading facts may be 
welcome. : 

The cyclic variation of the driving engine must be 
maintained within certain limits, ae on the design 
of the dynamo and the character of the load, the most 
important factors being the self-induction and reaction, 
and the short-circuit current of the alternator, the speed, 
and the number of poles. Parallel running is facilitated 
by low frequency and high s of rotation, by arma- 
tures with a good deal of self-induction, and by a non- 
synchronous load. When the load includes synchronous 
motors, and still more with rotary converters, a more 
uniform driving torque is needed ; but no case occurs in 
— which cannot be dealt with in a perfectly satis- 

actory manner by a properly designed multiple-cylinder 
gas engine. In ordinary cases where the periodicity does 
not exceed 50, the cyclic variation may be approximately 
sty, Varying from 45 to y$5 according to the special cir- 
cumstances. Under the most unfavourable conditions of 
load, z$q iz good enough with well-designed alternators. 
Gas engines are already running with a cyclic variation of 
siz, and this with flywheels of quite moderate weight, 
and the makers are prepared to guarantee even better 
results in the very ae cases where they might be 
required. Except by limiting the cyclic variation, fly- 
wheels do not assist in parallel running; in fact, it is 
quite — to increase the maximum phase displace- 
ment by increasing the moment of inertia of the rotating 
rts beyond a certain limit, as has been shown by Mr. 

. C. Leake, among others. Whenever a relative dis- 
placement takes place between two alternators in parallel, 
cross-currents occur, the work of the leading generator is 
increased, and that of the lagging generator diminished, 
and the alternators tend to pull one another into phase. 
The synchronizing force is ter the greater the phase 
displacement, that the leadin merator has been 
putting energy into the flywheel of the lagging generator 
all the time that the latter is lagging and catching up 

ain. The cumulative effect of this flywheel accelera- 
tion is to make it overshoot the correct mean speed, just 
as a common pendulum swings beyond its mean vertical 
position ; and it is in this swinging that the weight of the 
flywheel plays an important part, by regulating its ampli- 
tude and periodicity, which may reach values leading to 
euvounhis results, and Pam roduce resonance 
effects. Consequently, the flywheel should be made the 
last resource for securing a good cyclic variation, and 
attention first devoted to obtaining a uniform crank effort 
by an increased number of equ timed impulses per 
revolution, and a good balance of the reciprocating parts. 
Resonance effects are not often to be lasek, and can 
readily be prevented ; but engines and generators should 
not be assembled without making the necessary calcu- 
lations to prove the remoteness of such effects. 

So far the cyclic variation in speed has been ee of 
as if it depended only on the engine, yet the dynamo- 
maker has in his hands the means of reducing the varia- 
tion independently of the engine. If, inst of having 
the poles and shoes of alternators laminated, they are made 
solid, the parallel running will be assisted. Still more is 
this the case if copper bridges are made to stretch between 
and around the poles, for then any change in angular 
velocity, disturbing the distribution of magnetic flux in the 
air gap, causes damping currents tending to check such 
variations in velocity, and prevent the swinging previously 
mentioned. Again, one can go a step further, and pierce 
the poles with a number of holes to receive a squirrel cage 
of copper bars, with their ends short-circuited. This last 
arrangement has the important advantage that the alter- 
nator will then act as an asynchronous motor, and if one 
of two alternators in/ parallel has its field exciting current 
broken through any‘cause, the other will keep it turning 
as a motor. Should the gas engine fail to ignite its 
charges, still its alternator would keep going as an induc- 
tion motor and complete breakdown be prevented, giving 
the attendant time to put matters right. The arrange- 
ment means additional expense and some small waste of 
energy, and it is not su ted that in every case it is 
necessary or even advisable ; but it shows what extreme 
safeguards are possible. 

The governing of gas engines is in some ways superior 
to that of steam engines, as there is less risk of ‘‘surging ” 
and “hunting ;” but with gas engines for alternators in 
parallel, the governors should possess similar characteristic 
curves and degrees of stability. The margin of speed 
between no load and full load should not be too narrow : 
never less than 3 per cent. : 

The recent remarkable prem in large gas engines 
outlined in this paper will undoubtedly continue until 
Sir Frederick Bramwell’s prophecy of 21 years ago, made 
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** ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compirtep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1888. 


The number of views given in the Specification Drawings is stated 
Speci, 


ts of internal bustion engines where- 





a for example, may be tinned. There is also claimed : ‘‘In cy- | along its length to one depth or to various depths, and is then 
ler-cooli 


passed through a solution of the explosive. (Accepted August 20, 


na draught of air is utilised to cool the cylinder, mounting the | 1902 ) 


fan, for producing the air draught, in such manner that it may 
be driven directly off the engine flywheel by a friction belt or like 
drive, and so that the wear or slackness in the driving parts may 
SPECIFICATIONS | be automatically taken up substantially as hereinbefore described.” 
(Accepted August 20, 1902.) 


. L. Mors, Paris. losion Motors. 


- Padkoy 15,839. E. P. 
in each case ; where none are mentioned, the Specification is not | (5 Figs.) August 6, 1901.—In order to cause the rigidly connected 


centrifugally-controlled 


admitting valve of an explo- 





illustrated. g 
Where inventions are communicated from abroad, the Names, | sion engine to act more or less as a valve centrifugally controlled 


&e., of the Communicators are given in italics. 


through a hit-and-miss gear, two springs of unequal strength are 


Copies of Specifications may be obtained at the Patent Office Sale provided in connection with the valve, and are so disposed that 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at | the stronger tends continuously to open the valve and the weaker 


the uniform — of 8d. 
The date of advertisement of the ance of a Complete 
Speci, ion is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given, 
Any person may, at any time within two months from the date of 
theaters he | stent Ofte of coke Oe the prent of a 
ive notice at t a, ion gra a 
Patent on any of the grounds mentioned in the Acts, 


ELECTRICAL APPARATUS. 


14,855. Siemens Brothers and Co., Limited, London. 
(Siemens and Hailske, Berlin.) Transformers, [11 Figs.) 
July 3, 1902.—In this specification is claimed: “1. In a trans- 
former for single or polyphase currents with a number of limbs 
corresponding to the phase number, and wherein the ends of the 
limbs are connected ~ means of yoke pieces of a form closed in 
itself or built up to have that form, so constructing and arrang- 
ing the said ago that all the limbs are situated within the open- 
ing formed by the closed yoke pieces, substantially as and for 























= 43639. 


the purpose described.” Transformers having yokes such as 


are shown illustration are also claimed, the claim 


in the 





to close it. It is stated that in this arrangement the stronger 
spring, ‘‘in fact, represents a force ready to act ina manner which 
may be practically considered as instantaneous, which is not the 
case with a governor. Consequently a cock which is merely con- 
nected to a governor—without the assistance of springs—in such 
a manner as to open proportionately to the play of this latter 
would not permit of this instantaneous increase of velocity of the 
motor.” (Accepted August 13, 1902.) 

17,507. C. Scott-Snell, London. Incandescence Gas 
Burners. [1 Fig.) August 31, 1901.—In this specification is 
broadly claimed “The method of employing the combined energy 
of jets of low-pressure gas and high-pressure air, whereby that 


being limited to transformers for polyphase currents, and in| proportion of air required to obtain the maximum flame tempe- 
which the yoke pieces are rectangular and formed with “‘ recesses | rature.at the burner head is obtained with the minimum supply 
for the reception of the one limb or of all the limbs.” It is stated | of pressure air substantially as described.” Gas is supplied to the 
that ‘the separate limbs or cores can at any time be readily | burner at ordinary pressure, and compressed air is furnished toa 


detached for repairs and replaced.by others, without that it is 
necessary to dismount the entire transformer for this purpose.” 
(Accepted August 13, 1902.) 


19,686. 8. H. Short, London. Switches. (2 Figs.) 
October 2, 1901.—This invention provides a switch with an arc 
blow-out magnet of a special kind energised by the current which 
g through the switch. The magnet is me ay in places 
»y electricity-insulating material. A two-point break switch 
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according to the invention comprises a long magnetic member 


having poles outside the break points and a short member between G 








jet beside or surrounding the gas jet, and both gas and air jets 
serve to draw additional air into the mixing tube of an ejector 
burner. It is stated that ‘the essential feature of the invention 


‘ is that the combined energy of the gas and air jets is employed so 


as to enable the quantity of air to be supplied under pressure to 
be reduced to a minimum.” It is claimed for the system of 
lighting, according to the invention, that it is more economical 
of energy than a system in which the pressure of the gas is raised. 


(Accepted August 13, 1902.) 


GUNS AND EXPLOSIVES. 


R. W. Beets, Philadel; Pa., U.S.A. 
wder. (23 Figs.) July 8, 1902.—This inventicn relates 


the break points, the two members and the air spaces at the break A .3 Hrs 
; ee Negara to the production of smokeless powder which shall burn with in- 
toon) constituting one magnetic circuit. (Accepted August 13, creasing rapidity as it is consumed, in order that pressure may be 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,354. F. W. Lanchester, Birmingham. Internal. 
Combustion es. (9 Figs.) September 18, 1901 —In 
this specification is broadly claimed: ‘ Increasing the effective- 
ness of heat conductors or radiators of internal-combustion engine 
cylinders by forming said radiators ofa number of discrete portions 
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uniform within the gun, liberation of gas from the combustible 
increasing at a rate proportional to the increasing rate of travel of 
the projectile. It is stated in the specification that unless surfaces 
of smokeless powder, even though in close contact, are hermeti- 


Fig.t. Fig.2 Fig.3. 


lh 





















cally sealed, such surfaces become ignited immediately pressure 
develops consequent upon ignition of the powder. According to 
the invention the powder bodies are provided with surfaces meet- 


of good heat-conductive metal, attached to the cylinder walls in | ing at least at their outer edges, where they are (as they may also 
seal 


such a manner that their thermal contact therewith is unaffected | be on their faces) hermetically 


led by the use of a solvent or 


by differences of expansion or contraction.” The radiators may | solution of nitro-explosive applied with or without the subsequent 
be attached to the cylinders by ‘‘bonds” of metal similar to the | use of adraw-plate or pressure die. A number of forms of powder 


metal of which the cylinder is com 





) 2 , and the joints between | grain according to this invention are described. In one such form 
the radiators and the cylinders may be thermally connected by fused | a cord or rod of the explosive is cut repeatedly at regular intervals | 








9488. C. J. A. Dick, Lysaker, Norway. Aim- 
corder. [7 Figs.) May 7, 1901.—This invention relates rice 
class of apparatus used for recording the aim of a ship’s gun at the 
time that the trigger is pulled, in order that the firer may know 
whether aim was correctly taken. Apparatus according thereto 
comprises a disc maintained in a horizontal position, and supported 

















( x 





in a casing partaking of the movements of the ship, and provided 
with marking devices which indicate the position of the casing 
with reference to the horizontal plane when the trigger of the gun 
is pulled. It is stated that the instrument can also be used for 
aiming guns, as it reduces toa minimum the difficulty of taking 
careful aim from a ship in motion at sea. (Accepted August 13, 


10,776. C. C. Allen and F. C. Dolby, Coventry. 
Shell. [2 Figs.) May 10, 1902.—This shell is of the composite 
kind, and comprises a primary exploder consisting of a head, base, 
and connecting tube, and a number of secondary shell radially dis- 
posed around the tube and between the head and base. Each of 





the secondary shell has a short time-fuse (it may be ignited by a 
detonator) which is fired at the moment the main exploder bursts 
and scatters the secondary shell, so that the secondary shell do 
not i until they have become separated. (Accepted August 
20, 1902. 


14,440. W. Lloyd Wise, London. (K. Birkeland, Chris. 
tiania, Norway.) Electro-Magnetic Gun. [12 Figs.) 
August 7, 1902.—This se y srottned the nor — wt 

ropelling magnetic projectiles apparatus for whic’ 
se ses is referred or in Deitih Potent Specification No. 20,935, 
of 1901), and according thereto it is proposed to magnetise the 
projectile and to cause it to cut out in its travel sub sections of 
the main sections of the propelling solenoid. Means for auto- 
matically cutting out main sections of the propelling solenoid are 
described. It is stated that : “‘ For throwing a projectile weigh- 
ing 2 tons and containing 1000 Ib. of nitrogelatine at an initial 
_— of 1000 ft. per second, use is made of a gun of a length of 
about 90 ft. The length of such a projectile would be about 9 ft., 
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and its diameter about 19 in. The solenoids may be of square 
wire, each solenoid containing 720 convolutions and having 4- 
resistance of 150hms. The length of each solenoid is about § in., 
and its radial dimension about 8 in. With an electromotive force 
of 3000 volts this will give a current of 200 amperes. If the 
current is set up simultaneously in all the solenoids (there will be 
about 3000 elementary solenoids) this will require altogether 
600,000 amperes, and the suction acting on the projectile will be 
about 2500 1b. per square inch of the cross sectional area of the 
projectile. It has been determined by calculation that when such 
a gun is to be fired the current should be set up one-seventh of a 
second before the firing. The projectile is then set free and will 
through the tube in the course of one-fifth of a second. 

Viconpted ugust 13, 1902.) 








GERMAN STEEL-MakING.—It appears that in 1900 Ger- 
many made 370,863 tons of steel by the acid and 
6,139,352 tons by the basic process. The total output for 
the year was accordingly 6,510,215 tons. The correspond- 
ing production of Great Brita in the same year by the 
acid process was 4,136,531 tons and by the basic process 
792,443 tons, making a total output for the year of 
4,928,974 tons. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Friday last, the 17th inst., the first general 
meeting for the present session of the Institution 
of Mechanical Engineers was held at the Institu- 
tion House, Storey’s Gate, Westminster ; the Pre- 
sident, Mr. W. H. Maw, occupying the chair. 

The meeting was the fullest we can remember 
ever having attended, the theatre being more 
crowded than even during some of the recent 
gatherings ; and ordinary members were gratified 
to see so full a representation of the council. The 
attendance appears to be so steadily increasing that 
the new building, opened such a short time ago, is 
already sometimes too small for the requirements 
of the Institution. On Friday last every seat in 
the body of the hall was occupied before the time 
for commencing the proceedings had arrived. The 
gallery was crowded, and ultimately chairs had to 
be placed on the platform, whilst some members had 
to find places as best they could in the passages 
and on the steps. Although this was inconvenient, 
it is, of course, a sign of the prosperity and grow- 
ing importance of the Institution. It is, moreover, 
a complete justification of the decision of the 
members to build for themselves a home of their 
own. 

Before proceeding to the principal business of 
the meeting, the President said it was his sad duty 
to make reference to the great loss the Institution 
had sustained by the death, on successive days, of 
Mr. Samuel Platt, a member of Council, and of Sir 
Frederick Abel, one of their honorary members. 
Mr. Platt became a member of the Institution in 
1867, and was the head of the great Oldham firm of 
textile-machine manufacturers. He was a typical 
Lancashire man—one of that class of clear-headed, 
energetic organisers of labour who had made Lan- 
cashire what it was to-day. When, two years ago, 
Mr. Platt was elected to the Council, his colleagues 
congratulated themselves on having secured a re- 
presentative in Lancashire who would so ably guard 
the interests of the Institution in that district. 
Mr. Platt’s numerous engagements prevented him 
from being a frequent attendant at their meet- 
ings, but he was always anxious to promote the 
welfare of the Institution, and many members pre- 
sent would remember how cordially they were 
received at his works when visits were paid to them 
in 1875 and again in 1884. They were also indebted 
to Mr. Platt for a valuable paper on ‘‘ Guarding 
Textile Machinery,” which was read during the last 
session. 

Sir Frederick Abel, the President continued, had 
not been so prominently identified with the Insti- 
tution of late, but he had done much for its in- 
terests in a quiet way. When, over twenty years 
previously, it had been decided to devote a certain 
part of the funds of the Institution to the further- 
ance of research work, one of the first subjects 
taken up was the hardening and tempering of steel. 
It was soon found that the co-operation was re- 
quired not only of engineers, but of capable chemists 
and metallurgists, and it was then that Sir 
Frederick Abel undertook to carry out at Woolwich 
the necessary chemical and physical researches. As 
a recognition of the great value of his work in con- 
nection with this investigation he was elected an 
honorary member of the Institution in 1883. The 
Council had unanimously passed resolutions of con- 
dolence with Mrs. Platt and with Miss Abel in the 
loss they had each sustained, and he was sure the 
members at large would wish to associate them- 
selves with these expressions of sympathy towards 
the families of the two deceased members. 


Om Motor Cars. 

After the usual formal proceedings, consisting 
of reading of minutes and the announcement of 
members elected, had been transacted, the paper 
set down for presentation at the meeting was read 
by the Secretary. This was an unusually long 
contribution, by Captain C. C. Longridge, on 

Oil Motor Cars of 1902.” As it consisted of 
seventy-five pages, it, naturally, had to be consider- 
ably abstracted in the reading. We commence to 
publish this paper in full on another page of the 
present issue. 

_1n proposing a vote of thanks to the author for 
his paper, the President pointed out that the sub- 
ject was one of very considerable importance at the 
present time. The Council recognised that it was 
not possible that such a paper could be read and 


fliscussed at one sitting, and at the conclusion of 





that evening’s proceedings, therefore, the meeting 
would be adjourned for a fortnight, when the dis- 
cussion would be renewed. He would call on the 
author for any supplemental remarks he might 
have to make. 

Captain Longridge, in response, said he first 
wished to thank the members for the patient hearing 
given to the paper, which consisted of many facts 
and few opinions. The direction in which progress 
would be made with engines of the type considered 
would be in obtaining an impulse every revolu- 
tion, and also in substituting steel for cast-iron 
cylinders. The water jacket seemed to him doomed 
with the growing practice of using steel cylinders. 
If, however, high-power jacketless cylinders were 
used, temperatures must be reduced. Another 
point to consider was the admission of water to the 
cylinders for the purpose of reducing the tem- 
perature of explosion, and it was to be noted that 
every user of alcohol also used water, because 
the spirit was never free from it. With the high- 
power jacketless motor, however, fuel must not be 
introduced into the cylinder except at the point 
of ignition. Lubrication at high temperatures 
was also a matter that needed consideration, upon 
which he hoped to hear suggestions during the dis- 
cussion. One great cause of trouble in designing 
these engines, and of expense in manufacturing 
them, was the use of cast-iron water-jacketed cylin- 
ders, for it was difficult to get castings free from 
porosity and blow-holes. This defect appeared to be 
due to the evolution of gas occluded in the iron, and 
Mr. Brinnell had pointed out, in a paper contributed 
to the Iron and Steel Institute, the effect that silicon 
and manganese, or sometimes aluminium, had on 
the metal. He would impress upon makers of engines 
the value of accurate determination of equations 
for cast iron. This matter should be mastered and 
was well worth attention. The speaker next re- 
ferred to that part of his paper which dealt with 
the cooling of gases, and said that Mr. Burstall’s 
investigations should be considered in studying 
this question. Irregular temperature fall was illus- 
trated by diagrams which the author had placed 
on the walls of the theatre. There was, however, 
a periodicity to be traced in the fall, a phenomenon 
illustrated by a table exhibited. He suggested 
that this variation was to be accounted for by the 
fact that when gas is exploded under compression, 
waves of pressure were produced, and the currents 
noted were quite independent of the heat changes 
in the gases themselves. Therefore it was to the 
intensity of the wave movement that the periodicity 
was due. 

The President called on Professor T. Turner, 
whose investigations into the nature of different 
mixtures of cast iron had been mentioned by the 
author, to open the discussion. 

Professor T. Turner, in response, said that he 
would only speak on the metallurgical side of the 

roblem. He agreed with the author that white 
Seaiathie iron was unsuitable for castings, as it 
was hard to machine, and would be likely to be 
full of blow-holes. He, however, considered that 
the class of iron given by the author in the paper 
would run solid, could be easily machined, and 
was strong enough for all ordinary purposes. The 
analysis of this iron, which he had submitted, was 
as follows : 


Combined carbo si ss de a 
Raog os. aa ws re 1.80 
Sulphur ... 66 i Fs en 0.10 (or less) 
Manganese ash #36 Pe ‘as 0.50 
Phosphorus __... ne ate Sa 0.75 


The silicon should, however, be altered in accord- 
ance with the thickness of the castings. The per- 
centage of phosphorus was given in consideration 
of price, as it was not desirable to make the iron 
unnecessarily expensive. He, however, repeated 
his opinion that steel was the material for cylinders. 
He had stated that he considered that solid-drawn 
steel tubes would be best for the purpose, as the 
cylinders would be stronger, weight for weight, 
and more trustworthy. If it were possible to get 
the mechanical properties required with the low- 
carbon steel, then it would be better not to have 
high percentages. The qualities needed were 
strength, toughness, and good wearing properties, 
and it was necessary to have sufficient carbon to 
give the hardness necessary to resist wear. He 
thought, however, that .15 of carbon would give a 
steel that would meet all the conditions needed. 

Mr. F. Grover referred to the diagram showing 
the characteristic feature of all coal-gas explosions 
that the author had included in his paper. This 





diagram had been taken from the speaker’s treatise 
on ‘‘Modern Gas and Oil Engines.” Mr. Grover 
said that it had been constructed from experiments 
made some time ago. There were three possible 
explanations of the phenomena involved: one was 
increased temperature, the next was chemical action, 
and the third was mechanical action. It had been 
said that the results obtained were due to rich gases 
in the neighbourhood of the explosion, but the 
speaker considered this explanation was difficult to 
accept. He would like to have the opinion of 
members on the subject. He had made experi- 
ments in mixing gas and air in a cylinder, and 
found it needed an hour and 35 minutes to get 
diffusion. A few days previously he had put an 
indicator on a gas engine, having removed the stop 
so that the drum revolved continuously at a con- 
stant speed in one direction. Of the many diagrams 
taken, several exactly nyo arse to that given in 
the paper (Fig. 8) ; but with water in the cylinder 
he did not get the same results. 

Mr. George Iden, of Coventry, said that the 
horizontal engine enabled motor-car bodies to be 
built on more pleasing lines, and he had formerly 
been in favour of that type; but he had subse- 
quently found that the advantages of the vertical 
construction gave it the preference. He thought 
that an engine with an explosion between two 
pistons, such as had been commended in the 
paper, was too complicated for general use. . The 
mechanism of a motor car should be as simple 
as possible, as these vehicles were not always 
—or even generally — operated by mechanical 
engineers. The possibility of getting an explosion 
every revolution was a matter of great importance, 
and the speaker would watch for the results 
obtained by the author’s proposed engine with 
the greatest interest. The strain on exhaust 
valves was a trouble that might be appre- 
hended, as it was always difficult to get them 
to stand. He was now running motors at 
900 and 1250 revolutions per minute, and up to 
2000 and 3000 revolutions air cooled. He had 
tried all kinds of steel for exhaust valves, but they 
did not give satisfaction; and that was the case 
even if high carbon steel were used. He had there- 
fore commenced to use pure nickel, and found it 
gave the best results all round. Valves made from 
nickel would work ten times as long as those of 
steel. He found that if steel valves were used in a 
quick-running motor, there would be a loss of 

wer, although steel might answer up to 800 revo- 
utions per minute. All the motors to which he had 
made reference worked on the ‘‘ Otto” cycle. In 
regard to the material for cylinders, he would not 
wish to dispute the author’s conclusions, but he, 
nevertheless, considered that attention to details in 
design would save a great deal of trouble. He had 
found that with experience a much nearer approach 
to perfection was obtained, for formerly the failures 
in the foundry of cylinders cast with water jackets 
had been from 50 to 60 per cent., but by careful 
attention to details of design they had been re- 
duced to under 1 per cent. The speaker was among 
the first to design a steel cylinder with a light 
water-jacket. This was in 1897; but he found 
that the slightest failure of water supply caused dis- 
tortion of the cylinder, it being made from solid- 
drawn steel tube. Lubrication of steel cylinders 
was another matter which had not been satisfac- 
torily settled. He had therefore been glad to aban- 
don the use of steel, and return to cast iron. The 
speaker referred to that part of the paper in which 
the author had dealt with the question of carburet- 
tors, and said that he (the speaker) had found 
defects in them at first, but improvements had been 
made. Inregard to the explosive mixture, if it were 
desirable not to weaken the charge, in order to 
reduce the speed of the motor, he would give a fuller 
volume of air when travelling down hill. The cy- 
linder would thus be kept in better order ; and it 
was afar preferable method of governing than by 
regulating the exhaust—a device that was unmecha- 
nical, as it simply led to the churning up and down 
of the gases in the cylinder. Rather than do this 
he would prefer to weaken the mixture. 

In addressing members of the Institution he 
would take the opportunity of —— to them 
to turn their attention to the production of parts 
and materials for use in the manufacture of motor 
cars. This branch of engineering construction was 
already one of great importance, and was likely to 
grow enormously in the future; in fact, the 
speaker expressed the opinion that the capital 
represented by the industry of mechanically-pro- 
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pelled road vehicles would be likely to exceed 
that invested in railway companies. Owing 
to restrictive legislation foreign makers had 
gained a long start, but the motor-car builders 
had done their best, not without some suc- 
cess, to make up for time lost, and had wrested 
some laurels from Continental builders. It re- 
mained for the general manufacturers to do their 
share. It was with the greatest reluctance that 
he had to go abroad for certain components, 
axles and springs being two of the instances 
which he gave. As regarded springs, he had 
tried oftentimes to use English steel, but he 
found that springs made from it would not 
run two days without permanent deflection. He 
had sent them back to the makers, and _ tried 
again and again without success ; so that he was 
obliged to go tw the Continent for such parts. 
Mr. Iden concluded by making an earnest appeal 
to British manufacturers to remedy this unsatis- 
factory state of affairs, and preserve to the country 
an industry that was rapidly becoming of such large 
importance. 

At this point, as the usual hour for concluding 
had passed, the President adjourned the discussion 
until the evening of Friday, the 31st inst. 





GRINDING MACHINES AND 
PROCESSES.—No. VIII. 
By JoserpH Horner. 


The latest addition to the dise grinders has been 
made by Messrs. C. W. Burton, Griffiths, and Co., 
of Ludgate-square, E.C. This is manufactured in 
two types—plain and universal—and is of heavy 
design, differing in several details from previous 
ones. A rear view of the machine is shown in the 
photograph, Fig. 93, given to illustrate the cement- 
ing press, which is an integral part of the machine, 
instead of being separate, and various views are given 
in the drawings, Figs. 94 to 108 on pages 527 and 
530. The universal machine is shown in front and 
end elevations in Figs. 94 and 95. .The counter- 
balancing arrangements are illustrated in Figs. 96 
and 97, the guide sleeve in Fig. 98, the pivoting 
and locking of the tables in Fig. 99, the table fittings 
in Figs. 100 to 102, the feeding-in mechanism in 
Fig. 103, portions of the same in Figs. 104 and 105, 
while the spindle and its bearings and fittings are 
shown in Figs. 106 to 108. 

The stand A is spread out at the base and foot, 
and forms a cupboard for discs. The spindle is of 
large size—1} in. in diameter—the detail of its 
fitting being seen in Fig. 106, together with the 
method of attachment of the discs, which will be 
explained directly. The tables B, C have capacity 
for vertical adjustment through their stems D, D, 
which move in guides E that oscillate, and have 
a longitudinal traverse on their shafts by a divided 
hand-wheel F. The details are as follows : 

The stems D, D are formed of two broad bars, 
Figs. 95 and 97, sliding by their edges in the 
guides E (the latter are shown separately in 
Fig. 98), and pinched in their long slot-holes by 
the bolts a. Lugs on the bottom ends of the bars 
receive the anchorages of the chains G, G (Fig. 96), 
which pass thence over guide pulleys b, b and down 
to the oblong weight H below, to which each chain 
has a separate attachment. Each chain can be 
separately adjusted to keep the weight level by 
means of its screw-bolt c, c in the lugs. In 
Figs. 94 and 95 a method of carrying the weight 
on a central rod is shown. In some other ma- 
chines, in which the shaft is at the centre, the 
weights stand out on the side of the stem opposite 
to the table. 

The tables B, C are hinged at the top for ver- 
tical angles by means of a bolt J, by which 
they can be clamped at any angle. This detail 
is shown enlarged in Fig. 99. A pin K, with 
Morse taper No. 1, sexs the table square. The 
table, shown enlarged in Figs. 100 to 102, has 
tee slots for clamping work down by, and this, 
with the capacity for feeding inwards towards the 
disc, renders the machine capable of removing 
definite amounts of metal. Horizontal angles are 
provided for by a fence L, which is moved about 
on the table and clamped anywhere at the edge 
on the divisions into degrees, by a lever and screw 
M, Fig. 103. A stop permits of its being set 
square, so that edges can be ground at right angles 
with each other. Both tables are constructed 
alike. Each has a sufficient range of vertical 


movement to permit of its being brought up level 


with the top of the emery discs, as indicated in 
Fig. 96. 

An adjustable clamp is used in conjunction with 
the tee slots. This is shown in Figs. 101 and 102. A 
beam N is secured at variable heights above the 
table by means of the tee slots and lock-nuts on 
the bolts. It carries a tongued sliding-piece O, 
which can be fixed in various positions on the bar by 
means of set-screws d. The clamping-down piece 
P is locked by an eccentric cam Q moved by the 
handle R, Fig. 102. Aspring e, Figs. 101 and 192, 
lifts it off the work on the turning back of the cam 
handle. 

The entire system pivots on a 3-in. shaft, 
which is set near the front of the machine (Figs. 
95 and 97), instead of at the centre, as in the 
older types. This brings the shaft plumb with the 
downward pressure produced by the grinding. 
The table can be oscillated around the shaft and 
traversed along it, the mechanism being illustrated 
in detail in Figs. 99 and 103, where S is the steel 
shaft and E the socket in which the vertical stem 
D slides. E is prolonged into a boss f at the 


front end (compare with Fig. 98) to receive | 


the spindle of the hand-wheel F. The spindle 


grit to the journals. End play is taken up at the 
pulley. This is attached to the centre of the 
spindle with a grub screw, the head being recessed 
in and covered with a plug of wood. A_ boss on 
one end of the pulley bears against the face of 
the bearing on that side. The other end of the 
pulley is bored and threaded to receive an adjust- 
able boss W, with a flanged outer end, hardened 
which bears against the face of the other bearing. 
As the faces in contact wear, the boss is turned in 
its threaded hole sufficiently to take up the slack, 
The pulley, it will be noted, has the doubly- 
bevelled face, which is superseding the convex-face 
pulleys in many cones on machines and counter- 
shafts. 

The method of attachment of the disc is ag 
follows: A stout boss X is shrunk and keyed on 
each end of the spindle to form a backing for the 
| discs. These bosses are turned with a check 5, in. 
| deep to correspond with recesses on the discs, by 
which these are centred on the bosses. A recess 
of tapered section in each disc receives a collar Y 
of similar section, which, being screwed on the 





spindle end, secures the disc by friction alone. 
The threads are right and left hand respectively at 
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is prolonged asa screw T, to enter into a boss g|each end, so that the collars tend to tighten them- 
that forms its nut, and which is a fixture in| selves rather than to unscrew. They are screwed 
the end of the shaft S. Turning the hand-wheel|home with a two-pronged spanner entering the 
therefore moves the sleeve E along the shaft, and | holes kk. The disc is centred on the boss with a 
with it, of course, the table, towards or away from | pin J fitting tightly in the boss. During tighten- 
the emery disc. The hand-wheel F is divided round. | ing or loosening, the pin or bolt Z is slid along into 
Its boss is prolonged inwards to receive an en-| one of the shallow holes drilled in the back of the 
circling ring U, shown separately in Fig. 104, | boss, and drawn back when either operation 18 
which is clamped upon it in any position, and having | finished. The discs are of annealed steel, roughly 
a projection or lug h, whose rotation is stopped | turned before annealing, and finished afterwards. 
when it comes into contact with a sliding pin-stop j, | They are 20 in. in diameter. A water trough is 
clamped in a carrier casting V and guard (compare |fitted under each disc. 
with Fig. 105) that is fastened with two screws on| Some illustrations of gas-engine work done on 
the end of the steel shaft. A line on the pin is the Gorton grinders are given in Figs. 109 to 
set to the divisions around the hand-wheel. The | 115. : : 
stop-pin j is made to slide in its carrier, to permit! A common iron flange of the dimensions given 
of adjustment to suit the endlong position of the |in Fig. 109 was faced on one side, and its edges 
grooved sleeve E. |ground, for good appearance, in seven minutes. 
The spindle fittings (Fig. 106) are well worked | This could not have been clamped and faced in & 
out. The proportion of length to diameter is 3} | shaping machine with one cut only within half an 
to 1. Thespindle, 1} in. in diameter, is of steel, | hour, without considering the grinding of the edges. 
hardened and ground, and runs in bearings of gun- |The gland in Fig. 110 was done in one minute and 
metal of the section shown in Fig. 107. It is|a half. This is a job polished only for good 
lubricated from an oil well with an oiling-ring appearance, the ground face making no fit ge 
(compare with Fig. 108), and slanting holes return | anything else. Generally, in the absence 0 
the oil from the ends to the well. The bearings are | grinding, the face is turned by the bore on 4 
flanged inwards at the ends to prevent access of | mandrel, or when chucked in the face-plate of a 
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lathe. In either case from ten to fifteen minutes, 
or more, would be occupied in this. In some shops, 
too, the edges would be filed, draw filed, and polished 
with emery cloth. 

A half brass, Fig. 111, was faced in the joint 


in one minute. A pair of connecting-rod brasses, | 
Fig. 112, had the convexity imparted to their edges | 


in a minute and a half. Another pair (Fig. 113) 
for the little end were done in two minutes, this 
being grinding to dimensions. The flap, Fig. 114, 
occupied one minute, and the gas-engine crank, 
Fig. 115, was ground on the flats and edges of 


the web-piece in ten minutes, a job which if) 
done in a shaper and lathe in the ordinary way | 
would take several hours, requiring two settings | 
for shaping, and one chucking on special plates | 


for turning. 








ponean Locomotive Burtpine.—German locomotive 
‘8 have recently received orders for 100 locomotives, 
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THE BRITISH ASSOCIATION. 
(Continued from page 501.) 
Tue Puysicat SECTION. 


VARIATION OF THE CRITICAL VELOCITY OF 
WatER WITH TEMPERATURE. 

This communication, by Dr. H. T. Barnes, of 
Montreal, was read by Dr. Larmor. From the 
experiments chiefly of Osborne Reynolds, we know 
that the smooth, steady flow of water is in stream- 
line motion. When water passes through pipes, 
the stream-line motion gives way to eddies at a 
certain critical speed of the water. This critical 
velocity depends on the temperature to an extent 
which was not quite determined. The temperature 
changes the viscosity, and the temperature co- 
efficient of the viscosity may hence be introduced 
for the temperature change. Dr. Barnes’s previous 
experiments on the relation between temperature 


representing a value of 300,000/., for Siam, Italy, India, | and critical velocity did not quite confirm 


Poiseuille’s law on the flow of liquids through 









Fig.9. C 






TO ach 


ol Uae ig 
IN 


XS 














nin 

















(742 n) 


Fig.99. 


























capillary tubes. But that law was deduced from 
experiments in which temperatures of 45 deg. 
Cent. were not exceeded. Dr. Barnes has con- 
tinued his experiments, using brass tubes long 
enough to let the eddies, formed when the stream- 
lines break down, die out again, and he has also 
studied velocities at which the motion was sinuous, 
and at which eddies appeared at regular in- 
tervals. Since the tubes which are from 0.4 in. 
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to more than 2 in. in diameter should not 
directly be heated from the outside in which 
case the central core of water would remain colder, 
nor from the inside through a central wire, in which 
case the warm water immediately surrounding the 
wire would pass out quickly, it is necessary to feed 
the tube with water at about the respective tempera- 
ture, and a large water tank is required. Distilled 
water cannot be used for this reason. That in long 
and large pipes of about 2 in. streani-lines may re- 
form at considerable water speeds of 20ft. per second, 
had already been observed last year. But these 
features have further been investigated now, and 
the detailed accounts will be of interest to engi- 
ners. 

Motion or A Detacuep THREAD oF Liquip 

THRouGH A CAPILLARY TUBE. 

This is the first of three papers contributed by 
Professor W. B. Morton, M.A., of Queen’s College, 
Belfast, and some of his students, of which Pro- 
fessor Morton gave a very brief account. Mr. 
W. Hawthorn is joint author of this communica- 
tion. The investigation was caused by a fatal 
accident, which suggested the question whether a 
greater force was required—from the heart in that 
instance—to drive a thread consisting of liquid and 
bubbles through a capillary vessel than a continuous 
thread. Though the question was therefore origi- 
nally one for medical experts, it has considerable 
interest for the engineer. Experimenting with 
tubes, from 0.04 to 0.1 centimetre in diameter, 
Professor Morton found that each bubble intro- 
duces an end effect, and that owing to the modifi- 
cation of the stream-lines at the ends of a detached 
thread, the pressure required to drive the thread 
through the tube at a given speed is not propor- 
tional simply to the length of the tube, but to that 
length plus a constant. . This constant had in the 
cases investigated the value of about 2.7 centi- 
metres. Whena single thread passes slowly through 
a tube, no liquid adheres to the walls; at higher 
speeds a film forms on the walls, whose thickness 
increases with the speed ; when the film exceeds a 
certain thickness, it becomes unstable and collects 
into constrictions of the tube. The theoretical 
investigation of the spacings of these constrictions 
shows that the phenomena are analogous to the 
breaking up of a liquid jet as studied by Lord 
Rayleigh. 

On THE VIBRATION OF A PLuckEeD StrRIna. 

This second paper, by Professor Morton and Mr. 
T. B. Vinycomb, concerns the application of the 
method of Krigar-Menzel and Raps to a variety of 
kinds of strings on different supporting frames, a 
number of new modifications of the theoretical 
vibration forms being observed and explained. The 
strings were of gutta-percha, metallic wires, &c., 
and it was shown that the viscosity of the material 
has to be considered in the investigation of the 
harmonic vibrations. 


On Continvous Motion PropuceD By 
VIBRATIONS, 

The third paper, by Professor Morton and Mr. 
A. M’Kinstry, also deals with vibrations of cords, 
which, in this case, are attached to the one prong of 
a tuning-fork, which is electrically excited. The cord 
is carried over a wheel, and weighted at the end. 
The weight slides on a rough inclined plane. Under 
certain conditions, which were especially studied, 
the weight will move upward ; it depends on the 
angle of friction, but the critical angle is difficult 
to determine, as the friction alters. Another case 
particularly investigated is that of a small paper 
lider on a vibrating metallic wire ; if the legs of 
the rider are given a certain twist, the rider will 
travel towards the concave side. 

The three papers were discussed together by 
Lord Rayleigh, Professor Vernon Boys and Pro- 
fessor Bryan. Mr. Boys mentioned that he had 
turned the first experiments inside out by dipping 
a spider web or a quartz thread into liquids ; con- 
tinuous motion caused by vibrations he had observed 
during the motor-cycle races at the Crystal Palace, 
when he noticed that there was a continuous 
draught through a speaking trumpet, both when 
it was pulled up or put down. Professor G. H. 
Bryan, of Bangor, pointed to several important 
not properly studied cases of production of motion 
by vibrations. Motor cars and sound waves supply 
—— the billiard balls which players know 
to rebound, apparently by some particular touch 
which sets up vibrations. Do gas molecules, he 


asked, increase their kinetic energy by rebounding, 





and would a ball, vibrating while falling, satisfy 
Newton’s law ? 


Mr. Petavet’s Recorpinc GAUGE as APPLIED 
TO ORDNANCE AND SMALL ARMS. 

This paper by Captain J. Bruce-Kingsmill, R.A., 
of the Royal Arsenal, Woolwich, commands con- 
siderable interest, although the author could not, 
for obvious reasons, give the results of the special 
experiments he has been conducting on the 
phenomena of explosions with the aid of Mr. 
Petavel’s ingenious pressure-recording gauge, which 
we briefly described in our report of the Bradford 
Meeting of the Association in 1900. We hope 
to publish Captain Bruce-Kingsmill’s paper i 
extenso. He pointed out that explosives may 
be divided into three classes according to the 
speed at which the maximum pressure is obtained. 
In explosives of the first class (fulminate of 
mercury, nitro-glycerine, and the nitro-com- 
pounds; not the mechanical mixtures, as a rule), 
the phenomena are instantaneous, kinetic, not 
static, so that the term ‘‘impact” should be used 
instead of ‘‘ pressure.” In the medium explosives of 
the second class (gunpowder, cordite), the time of 
rise of pressure varies between 0.0001 and 0.1 
second. To the third class belong mixtures 
of air and coal gas, and diluted mixtures of hy- 
drogen and oxygen, with wave speeds of from 0.1 
tol second. The two latter classes of explosives 
are fired by ignition, the first by detonators. 
Passing to the methods by which we determine the 
properties of explosives, the author referred to the 
great advance which Sir Andrew Noble’s ‘‘ crusher ” 
gauge, used for the last thirty years, made over 
the Rodman gauge, and to the work done by 
Abel, Vieille, Berthelot, Dixon, Le Chatelier, 
Mallard, and others. Petavel’s indicator ‘‘ spring,” 
it will be remembered, is a solid metal tube radially 
inserted from outside into the walls of the steel 
bomb, the remaining wall thickness acting as 
a ‘‘piston.” The whole gauge screws into the 
explosion chamber, flush with the inner surface. 
The spring is exceedingly stiff, which is necessary 
to withstand the sudden enormous pressures, and 
its time period is small. All joints are made metal 
to metal, which is absolutely necessary for ballistic 
work, and, moreover, convenient. Records are 
obtained with the aid of a lever, a mirror, anda 

hotographic film on a rapidly rotating drum. 

wo records are taken for each explosive mixture, 
the one at high speed giving the rise of the pressure, 
the other at low speed giving the rate of cooling. 
As the light frame carrying the mirror only 
moves through about 0.001 in., the velocity 
of the moving parts is exceedingly small, even 
with the most sudden rises of pressure, and inertia 
effects do not arise. This is one of the great ad- 
vantages of the instrument over others. In one of 
the diagrams projected on the screen, the pressure 
was rising at the rate of 1,000,000 lb. per square 
inch per second; yet the curve turns sharply at 
nearly a right angle, without any sign of vibration. 
The instrument will enable us to arrive at accurate 
time-pressure curves, and it acts always statically, 
whilst the crusher gauge may act statically, or, 
when placed in the bore beyond the projectile, 
dynamically, and might indicate the same pressure 
for a slow and a very fast explosive. The time- 
space curve can, in the Petavel instrument, be 
derived from the pressure records and the velocity, 
or directly be obtained with a number of instru- 
ments, spaced at intervals along the bore of the 
gun, and such results would check muzzle velocity 
determinations. Captain Bruce - Kingsmill also 
referred to the determination of the shape of the 
driving band, which has to be sheared into shape 
before the shot can start. Mr. Petavel then 
further explained the nature of his time-pressure 
curves. Specialists competent to discuss the paper 
not being present, the authors were merely con- 
gratulated upon their remarkable success. 


VARIATION OF THE SpeciFic Heat or Mercury 
witH TEMPERATURE. 


This second communication by Dr. H. T. Barnes 
and Mr. H. L. Cooke, B.A., of Montreal, de- 
scribes the now concluded researches on the varia- 
tions of the specific heat of mercury by the con- 
tinuous-flow method for the temperature range 
0 deg. to 90 deg. Cent. The work was commenced 
in 1898 by Professor Callendar, now in London, 
and Dr. Barnes. Their calorimeter tube had a 
length of 1 metre, and was coiled spirally ; now a 
straight tube, 45 centimetres long, 1 millimetre in 





diameter, as before, has been applied. The Clark 
cells and the resistances of platinum-silver alloy used 
were most carefully re-tested, and the results ob- 
tained expressed in terms of the nitrogen thermo- 
meter. The paper, which will be printed in extensy 
by the British Association—a testimonial to its hich 
value—discusses the differences in the values of 
Regnault, Winkelmann, Pettersson, and Hedelius. 
Regnault’s value for the specific heat, 0.03332, is 
found to hold for the temperature of 13.3 deg. 
Cent.—that is, for ordinary laboratory temperature 
—and the specific heat decreases with rising tem- 
perature, as first pointed out by Winkelmann in 
1840, but then regarded as very improbable. 


ANIMAL THERMOSTAT. 


Lord Kelvin sent this memoir, which was read 
by Professor Purser. The paper does not record 
any new experiments, but speculates on the nature 
of the apparatus, the thermostat, which keeps the 
human body at the constant temperature of 98.4 
deg. Fahr. The source of heat is assumed to lie in 
the combustion of the food. That combination 
with oxygen, Lord Kelvin believes with Magnus, 
need not chiefly take place in the stomach (the fur- 
nace) nor in the lungs, where the oxygen is ab- 
sorbed, but may take place mainly in the minute 
blood vessels, where the controlling mechanism was 
probably also situated, though it might be in the 
heart (the pumping station). That action would be 
explicable as long as the air around us was cooler 
than our body. But when we were in a hotter 
atmosphere, saturated with water vapour and with 
carbon dioxide, the heat produced by the combus- 
tion of the carbon of the food could only be carried 
away by the breath, because heat would pass inward 
through our skin. The breath, moreover, carried 
the water vapour, contained as such in the food, and 
that derived from the hydrogen of the food and the 
inhaled oxygen, and the thermostat of our system 
would have to regulate the evaporation of all this 
water from the lungs, and further the removal of 
the heat which had been absorbed through the skin. 
These problems could only be settled by further 
experiments in hot moist atmospheres, or in baths 
which, Lord Kelvin thought, might safely be heated 
up to 106 deg. Fahr. 


DEPENDENCE OF PitcH oF MINUTE CLOSED PIPEs 
oN WIND PRESSURE. 


Mr. C. S. Myers, M.A., M.D., of Cambridge, 
described in this paper experiments conducted with 
Galton whistles, referring also to the highest notes 
audible to different people. The pitch varies 
according to the energy with which the whistle is 
blown—that is, to the pressure of the wind ; and 
there is for every pipe-length a certain wind pres- 
sure which will produce the highest note. Under 
certain conditions no note will be heard at all. But 
if the pressure is then very slightly altered, a sound 
will again be audible. As a rule, an increase in 
pressure will raise the pitch, as is well known ; but 
the opposite effect may be observed. Dr. Myers 
also read a note before the Physiological Section 
dealing with the smallest perceptible differences in 
musical tones which people—children and adults— 
can detect. The experiments were conducted both 
in Scotland and on Murray Island, in Torres Straits. 
The children proved about equally sensitive in the 
two different localities, but the ears of the civilised 
children improved at a more rapid rate. The 
experiments were made with two tuning-forks, the 
pitch of one of which was altered. 


EXPERIMENTS FOR IMPROVING THE CONSTRUCTION 
or Practica, SranparRps FOR ELEcTRICAL 
MEASUREMENTS. 

The report of this Committee was read by its 

Secretary, Dr. R. T. Glazebrook, the Director of 

the National Physical Laboratory, where the resist- 

ance standards of the British Association have been 

set up, and are now being compared by Mr. F. E. 

Smith. A number of mercury tubes, both of verre 

dur and of Jena glass, have been calibrated ; the 

value of the platinum-silver and manganin stan- 
dards are to be expressed in terms of the mercury 
unit. The laboratory has, like the Reichsanstalt, 
noticed that the normal cells may differ in their 
electromotive forces owing to differences in the 
mercurous sulphate. These researches are in the 
hands of Mr. Smith and Dr. Carpenter, while Mr. 

Campbell is determining the capacity of the arr- 

condensers of the Committee. The platinum-silver 

resistances have not proved suitable for delicate 
work, and are being replaced by manganin, which 
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js distinguished by a low temperature coefficient ; 
the National Laboratory is anxious to subdivide a 
megohm-box in manganin. Six platinum resistance 
thermometers are being made by Dr. Harker from 
the highly pure wire stock of Messrs. Johnson and 
Matthey ; these wires will be sealed in glass, porce- 
lain, or quartz. Dr. Harker has also constructed 
two electric resistance ovens. Owing to the illness 
of Professor Ayrton, no progress has been made 
with the construction of an ampere-balance. The 
Drapers’ Company have placed 6001. at the disposal 
of the Laboratory for the construction of an improved 
Lorenz apparatus for the determination of the 
ohm; this sum was promised to the late Principal 
Viriamu Jones. 


Macnetic Detectors IN Space TELEGRAPHY. 


Professor E. Wilson, of King’s College, London, 
described in this paper various experiments on the 
use of magnetic detectors instead of coherers in 
space telegraphy. Rutherford, he stated, was the 
first to investigate, in the Siemens Laboratory of 
King’s College, the effect of high-frequency cur- 
rents on bundles of wires previously magnetised ; 
demagnetisation results, as he demonstrated: in 
1897. Asitis well known that iron is most sensi- 
tive to changes in the magnetising force when on 
the steep part of the cyclical curve, Professor 
Wilson made his experiments particularly with iron 
magnetised to this instability. He wound rings of 
steel or iron wires, about 0.2 millimetre in dia- 
meter, further putting three turns of copper wire 
on the ring for connection to a receiver, and varied 
the magnetising force by means of a liquid reverser, 
consisting of arcs of copper, dipping into sulphuric 
acid. 

Changes of 6 per cent. and 14 per cent. were 
observed in the maximum intensity of the magnetic 
induction—-that is to say, the galvanometer kick 
observed when the magnetising force was finally 
changed to its maximum was less after the waves 
had been applied than without the application of 
waves. It is difficult in such experiments, how- 
ever, to separate true Hertzian from electro- 
magnetic effects. In other experiments a_tele- 
phone was connected to a (third) coil wound 
on those rings of wires. Reversal by rotating 
a permanent magnet was also tried instead of re- 
versal by électric currents. Further, the wires, of 
steel or nickel, suspended in a bundle from a 
frame, were loaded and submitted to torsion ; in 
this case the sounds in the telephone became 
much louder than they were before, twists of 2 deg. 
or 3deg. per centimetre length being applied. 
That torsion affects the magnetic properties—par- 
ticularly of nickel-——powerfully, was well known. In 
the heating tests the wire bundle to be heated was 
covered with asbestos, and the magnetising coils 
were placed over this asbestos ; here the best results 
were produced when the heating was carried to just 
below the critical temperature at which iron loses 
its magnetism. Though Professor Wilson himself 
spoke only of distances of 36 ft., Sir William Preece 
mentioned in the discussion that this system was 
already in successful operation between Howth and 
Holyhead, and that we should probably soon dis- 
pense with coherers. We need hardly remark that 
many investigators are working in this direction. 


A New Recetver ror Hertzian OscrLLaTIons. 

Professor G. Minchin, F.R.S., of Cooper’s Hill, 
on the other hand, recommended a new coherer 
consisting of a carbon pencil, held by several 
stirrups of aluminium, for long distance trans- 
mission of Hertzian waves. The arrangement is 
placed in an evacuated tube ; it decoheres with re- 
markable promptitude. 
_ The paper on ‘* A Graphical Method of Determin- 
Ing the Discharge of a Condenser through Vari- 
able Self-Induction,” read by Dr. E. W. Marchant, 
of Liverpool, is an amplification of a method pro- 
posed by Dr. Sumpner for determining the rise of 
the current intensity in a current of variable self- 
induction ; the method is also applicable to the 
general solution of differential equations of the 
second degree. 

With a very brief note by Mr. H. F. Nalder, of 

ndon, on ‘Seamless Aluminium Tubes,” we 
come to the end of our notice of general physical 
gma These tubes, which are made in diameters 
of from 0.001 to 0.003 in., are recommended to 
en makers on account of their great 
i ity and light weight. The author was absent ; 
nd the Recorder, Dr. Lees, had no information to 
Sive on the manufacture of the tubes. 





DEPARTMENT OF ASTRONOMY AND COSMICAL 
PHysIcs. 

It is not surprising that this department attracted 
so much attention. A large number of important 
communications, some illustrated by magnificent 
slides, were brought before it. Professor A. 
Schuster, F.R.S., of Owens College, presided, and 
Mr. A. R. Hinks, M.A., of Cambridge, acted as 
secretary. : 


Proressor ScoustEr’s ADDRESS. 


In taking the chair in a plenary meeting of the 
section, not only a departmental meeting, Professor 
Schuster stated that the astronomical sub-section, 
attached but detached, created at the Bradford 
meeting in 1900, had not proved very successful 
there nor at Glasgow, and he was not altogether 
sorry for it. He had accepted the position as chair- 
man for this year, wishing to raise the organisation 
question. He did not at all desire to claim presi- 
dential immunity from criticism, but invited dis- 
cussion of his views. He deprecated subdivision 
according to the subject, as we should not too 
early yield to the specialist ; he. would rather sub- 
divide, if it must be done, according to the cha- 
racter of a contribution, though that would involve 
an unpopular censorship. Though Sir Arthur 
Riicker, Professor Turner, and others expressed 
their concurrence with these views, our readers are 
already aware that the section had. to deliberate in 
three departments all the same. 

Professor Schuster dealt with the distinction 
between the post hoc and propter hoc in meteoro- 
logy. There is a new moon to-day, he said; a 
gale follows to-morrow. Is there any connection ? 
Do a hundred coincidences prove anything, or do 
we need thousands? In our laboratories we are 
subject to accidental disturbances, leading to 
systematic errors, which we can eliminate to a 
certain extent by varying the experimental condi- 
tions. In Nature, multiplication of observations 
and the calculus of probabilities help us to avoid 
errors. One source of great trouble was that we 
do not know whether we count the same earth- 
quake and thunderstorm over again. Professor 
Schuster particularly referred to cases in which a 
relationship is to be established between two series 
of events, one of which has a definite period, and 
when it is desired to investigate the evidence of an 
equal period in the other. Is there, for instance, 
a lunar period of earthquakes, or an eleven 
years’ sun-spot period of rainfall? Some con- 
nection is in both cases not improbable. Fourier’s 
analysis enabled us to discover lunar or sun- 
spot periods in almost any set of events from 
volcanic eruptions down to the birthrate of mice. 
Inquiring into such cases by the theory of proba- 
bility, Professor Schuster finds that earthquakes 
are most frequent in the (local) winter season, and 
between 9 A.M. and noon, and that thunderstorms 
are more frequent in the fortnight including the 
new moon and the first quarter than in the other 
fortnight. But he ascribes more value to A. 
Richter’s classification of thunderstorms according 
to lunar hours ; the first four hours after the upper 
culmination seem to be particularly disturbed by 
thunderstorms. 

For such inquiries Professor Schuster deems 
periodographs—that is, curves connecting the inten- 
sity of a phenomenon with its period—very useful. 
From his study of the magnetic declination at 
Greenwich in the years 1871 to 1895, he concludes 
that there is no solar day period in the magnetic 
variation ; periods ranging from 25.5 to 27.5 days 
have been suggested and accepted because there is 
some difference of opinion as to what constitutes 
one rotation of the sun about its axis with regard to 
the earth. Nor does Professor Schuster believe in 
any direct magnetic or electric influence of the 
moon. He dislikes the term ‘‘ astronomical obser- 
vatory,” and would prefer ‘‘ astronomical labora- 
tory.” Professor H. H. Turner had last year 
spoken of the dangers of routine work in astro- 
nomy; how much greater was that danger for 
meteorologists! Heavens might fall in, but the 
wet bulb had to be observed. A man was a scien- 
tist to begin with ; he became an observer, then a 
machine. The head of a meteorological depart- 
ment should not simply be a secretary to a board, 
to sign reports. Magnetic observatories were in 
charge of overworked staffs ; seismology depended 
in this country upon private enterprise. Changes 
in organisation could be very slow only, and con- 
tinuity was necessary in some fields. Yet his sug- 
gestion would be: stop all observations for five 


years, and discuss and digest the data thoroughly, 
in order to see what improvements could be made. 
Let all thunderstorm records, for instance, for a 
period of three years be reduced to lunar time all 
over the world: that would settle that one ques- 
tion. Professor Schuster concluded by pleading 
that cosmical physics should remain an integral 
part of Section A, 

The vote of thanks was proposed by the Presi- 
dent of the Association, Frofessor‘ Dewar, and 
seconded by Sir Arthur Riicker. The application 
of the theory of probabilities, the latter stated, 
was due to Karl earson. There were too many 
overlapping institutions; but the International 
Association of Academies, to which Spain alone did 
not yet belong, would be able to deal with many 
international problems in its three-yearly meetings. 
Professor Schuster should bring his suggestions 
before that body. The electric railways were making 
a clean sweep of our magnetic observatories ; for, 
after all, the various remedies adopted concealed 
the troubles, but did not eliminate them; the 
time was therefore opportune for reform. Dr. W. 
N. Shaw, Secretary of the Meteorological Office, 
said he was in a difficult position with regard to 
this remarkable address ; & would: rather remain 
discreetly silent. He would point out, however, 
that there were no professors of meteorology in the 
United Kingdom ; and that the Government de- 
partment did not keep active students on its staff. 
Dr. Glazebrook agreed with much that had been 
said, but Professor Schuster did not literally wish 
to suggest breaks in observations, he trusted ; Pro- 
fessor Schuster meant it, however. Lord Rayleigh 
dwelt on the difficulty of distinguishing between 
hidden and accidental periodicities. Professor H. 
H. Turner was also against subdivision of the 
section, and pointed to an apparent increase in the 
frequency of earthquakes at the time when our 
earth’s axis is travelling fastest, though that whole 
excursion of our pole could be accomplished within 
a fair sized hall : he believed in the amateur 
astronomer and the amateur meteorologist. 


Minimum Sun Spots AND TERRESTRIAL MAGNETISM. 


We mention this paper, by the Rev. A. L. Cortie, 
8.J., of Stonyhurst, here because it exemplifies 
Professor Schuster’s caution against apparent con- 
nection in meteorological phenomena. From obser- 
vations extending over the period 1841 to 1896, 
Ellis had demonstrated the strict concordance 
between the curves of sun-spot frequency and of 
the diurnal range of declination and horizontal 
force as to period and intensity. Lord Kelvin has 
proved that this concordance is not the outcome 
of cause and effect ; Sidgreaves has confirmed by 
observation that there is no cause and effect, but 
probably a common unknown cause for both pheno- 
mena. Yet text-books still rely on Young, who 
contended that ‘‘solar disturbances are not the cause 
of all our magnetic storms, but the cause of some of 
them.” From a very careful study of the observa- 
tions of 1899 to 1901, Father Cortie comes to the 
conclusion that there is nothing more than corre- 
lation, in the sense of Sidgreaves. The greatest 
sun-spot of 1901, of most unusual dimensions, was 
not accompanied by any magnetic movements, and 
great magnetic storms have occurred during abso- 
lute solar calms. Father Cortie, moreover, threw 
Young’s best coincidence curves on the screen and 
showed that there was no coincidence to speak of. 
This year sun-spots have been very quiet. Stony- 
hurst is fortunate in having no electric railway 
within 16 miles distance. 

The committee on ‘‘ Comparing and Reducing 
Magnetic Observations ” did not ask for re-appoint- 
ment, since the matter has become international, 
and the journal Terrestrial Magnetism affords excel- 
lent means of reaching those interested in the sub- 
ject. We pass to cosmical papers. 


Evo.ution oF STELLAR SysTEMs. 

Dr. Isaac Roberts, F.R.S., said in this discourse, 
which he illustrated by lantern views of his splendid 
photographs, untouched by hand in copying, that 
the stupendous revelations of his researches, ex- 
tending over sixteen years, gave us some concep- 
tion of what is going on in the immensity of space. 
The successive stages illustrated were the cloudy 
nebula, withoutapparentstructure ; the spiralnebula, 
with radiating curves and bright nucleus ; condensa- 
tions in the curves to bright patches, retaining the 
spiral arrangement, which we still find in some star 
clusters ; and star clusters. No distinct changes of 
form can so far be detected in the photographs dating 
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see Page 537.) 
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from successive years. But it would be strange if | 
it were otherwise, and Dr. and Mrs. Roberts are 
now engaged in minutely comparing the photographs | 
of some nebule taken during the last thirteen 
years. To judge from the vast areas, practically 
devoid of stars, scattered all over the sky, we could 
assume that the stellar universe to which our | 
solar system bel mgs is only one unit in the cosmos; 
trustworthy data are rapidly being accumulated. 


¥ 
CeLEstiAL PHoToGRAPHS FROM THE YERKES 
OBSERVATORY. 


The photographs which Mr. Hinks, M.A., was! 








5. 


able to show, thanks to the kindness of Mr. G. W. 
Ritchey, of the Yerkes Observatory, and of Sir 
Robert Ball, who had brought the photographs 
over, are truly magnificent. They were taken 
either with the 40-in. refractor, or the 2-ft. re- 
flector (silver-on-glass). The refractor had to be 
adapted to photographic work, and this was accom- 
plished with the aid of a yellow screen placed in 


| front of the isochromatic film and slightly curved 


to avoid distortion at the edges. The refractor 
requires nine times the exposure of the small re- 


'flector, but gives pictures six times as large, 


covering the same field. Grand views of the moon 





were first shown, the photographs, 7 in. in dia- 
meter, excelling those from Paris and the Lick 
Observatory in definition. There were also views of 
the nebule in Canes Venatici ; in the Great Bear ; 
the Triangle (with very complicated patches and 
straight lines connecting some stars); the great 
nebula in Orion ; and the Andromeda nebula ; all 
admirable in their contrasts and wealth of detail. 
Other slides showing the star clusters in Hercules 
and Pegasus were also exhibited. Measurements of 
stellar clusters were, it was stated, sometimes - 
sible on the one set of plates, where the other failed. 
Mr. Hinks finally pleased the audience by showing 
some photographs of recent eclipses. 


Tue Nesuta Surrounvine Nova Perset. 


Mr. Hinks also opened a discussion on this sub- 
ject by exhibiting some photographs from the 
Yerkes and Lick Observatories, and some diagrams 
by Mr. Ritchey and himself. Using the 2-ft. 
reflector, Mr. Ritchey noticed that changes were 
going on in the nebule surrounding Nova Persei ; 
the principal ring of nebulosity faded rapidly, cer- 
tain arrow-shaped nebulous clouds had _ visibly 
advanced between September 20 and November 7, 
1902, a fan-shaped nebula became brighter, and 
nebulous striz appeared further away from the cen- 
tral condensation. These motions were absolutely 
novel, and it seemed impossible to assume that 
matter could travel at such enormous speeds as 
the apparent displacements indicated. Professor 
Kapteyn in Groeningen had first suggested that what 
we saw was really the lighting up of attenuated 
matter, previously invisible, under the light waves 
sent out by the new star; but he himself pointed 
out also that it was difficult to understand, on this 
pi ase the apparently permanent shape of the 
nebulous arrow-shaped clouds. 

Mr. Hinks demonstrated by a series of consecu- 
tive diagrams that if we assumed the Nova to form 
the focus of an ellipsoidal ring of considerable thick- 
ness and complicated structure, different parts of 
the ring would light up in the order of their near- 
ness to us, and we should see a series of parallel 
lines whose heads were set back against one another, 
giving the impression of advancing cusps. Auroral 
glows, or phosphorescence, were also possible. 

Dr. Roberts thought that the phenomena were 
analogous to those of a nebula in Aquarius, a 
photograph of which he exhibited ; he had himself 
obtained some earlier photographs of the Nova than 
those of Mr. Ritchey, and they suggested to him the 
stirring up of dark nebulous matter by the new star 
as the cause of the luminosity. Dr. Larmor said that 
bodies might, in the extreme case, perhaps, be pro- 
jected with the velocity of light ; but beyond that the 
inertia became infinite. He asked why nebule were 
visible. Louis Bell had suggested that it was not 
direct illumination, but some electric waves; all 
such waves would be propagated, however, with 
the velocity of light. 

Professor Turner thought that possibilities of 
change of form would make parallax determinations 
very difficult. Father Cortie had found very peculiar 
bands in the spectrum of the nebula, while the 
star itself had the appearance of an ordinary disc. 
Professor Schuster remarked that the velocity of 
sound was the maximum velocity of an explosive 
wave in any medium—for any given temperature ; 
we should therefore have to assume temperatures 
of billions of degrees to arrive at velocities such as 
those suggested. 


Revative APPARENT Motions oF Bricut 
AND Faint Stars. 
This paper, by Professor H. H. Turner, F.R.S., 
of Oxford, concerns the hypothesis of an apparent 


.| motion of the bright stars with regard to the fainter 


stars—a rotation according to Sir David Gill—and 
the possibility of settling this question with the 
aid of the astrographic charts compiled by inter- 
national co-operation. Years will pass before the 
full results of these charts will be available. Mean- 
while, however, Professor Turner is examining the 
plates obtained at Oxford and at Cambridge at 
different periods. The time interval of five years is 
very small, yet it might afford some information. 
There was, Professor Turner considered, some indi- 
cation of a motion of the magnitude assumed by 
Gill ; but it was of the opposite sign and not a rota- 
tion. Broadly speaking, it looks as if we had very 
few of the brighter stars of the first three magnitudes 
near us, and that the bright stars travel at slow 
rates of speed, while the numerous fainter stars 
nearer to us seem to move at a faster rate; there 
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would thus be some relative motion of faint stars 
with regard to the bright stars. 


SranparD ScaLE FoR TELESCOPES. 

Professor Turner also gave abstracts of three 
papers, communicated by Mr. Percival Lowell, of 
Arizona. The first, of the above title, suggests the 
use of a high-power telescope with a standard object 
glass for magnitude determinations ; the second, 
‘* Expedition for Ascertaining the Best Locations for 
Observatories,” explains itself. Mr. Lowell had 
further sent some ‘‘Spectograms of Jupiter and 
Uranus.” These spectograms prove that those two 
planets really revolve about their axes in the 
assumed periods, about which fact there was hardly 
any doubt. There is considerable doubt concerning 
Venus, which was formerly believed to accomplish 
one revolution in about the same space of time as 
our earth, while recent observers have expressed 
the opinion that the Venus day is equal to the 
Venus year ; that is to say, that Venus turns once 
only about its axis during its orbit round the sun, as 
the moon does with regard to us. Mr. Lowell’s spec- 
troscopic examination of Venus has, unfortunately, 
not given any conclusive evidence on this point. 


Forses’s HypotneticaL Extra-NEPTUNIAN 
PLANET. 

Dr. W. E. Wilson, F.R.S., of Westmeath, an- 
nounced in this paper that several observers had 
failed to find any trace of Forbes’s planet, although 
Professor George Forbes has repeated his calcula- 
lations, and had, moreover, received independent 
confirmations from Dr. Todd and Dr. Lann. Pro- 
fessor George Forbes, F.R.S., brought the subject 
before the Glasgow meeting last year.* From a 
study of the disturbances of Uranus and cometary 
groupings, he had years ago come to the conclusion 
that there must be a planet beyond Neptune ; he 
had recently taken up the problem again, and 
calculated the mass and orbit of the hypothetical 
planet. Dr. I. Roberts then looked for the planet 
in the position which Professor Forbes had assigned 
to it. Dr. Wilson searched directly with his 2-ft. 
reflector: but this work proving too exacting, he 
attached a portrait lens which Sir David Salomons 
lent him to his reflector, and took photographs in 
May, 1901, and February, 1902. The superposition 
of the plates did not reveal any planet, however, 
although the several predictions agree as to its 
probable position. 


PosstBLE CHANGES IN THE Moon, 

In this paper, which was illustrated by slides, 
Mr. S. A. Saunder, of Crowthorne, Berkshire, 
reviewed the evidence of any changes having taken 
place in the moon in recent times. Though the 
early moon charts, drawn by hand, Mr. Saunder 
said, had to be examined with some scepticism, 
they were not to be disregarded, and Professor 
Schuster quite agreed that in this field photography 
had not ousted visual observation. When the 
British Association discussed the question in 1866, 
J. F. J. Schmidt reported from Athens that there 
was no reliable evidence of any change ; but in the 
same year he himself announced the appearance 
of a bright cloudy spot in the place of the deep 
crater Linné. Mr. Saunder showed this and also 
drew particular attention to the black spot which 
Klein discovered at Cologne in 1877, near the 
centre of the moon, and to the work of Thury and 
others. At the time when Midler (who died 1874) 
described such changes, the existence of any vege- 
tation which wouid account for periodical changes 
on the moon was regarded as impossible, because 
the moon was supposed to be devoid of any atmo- 
sphere ; but Pickering and others no longer believe 
in the absence of all atmosphere. 


Tae Uncertainty oF OuR KNOWLEDGE OF THE 
DISTANCE OF THE Sun. 

In this very able réswmé of the different methods 
by which the distance of the sun can be determined, 
and of the reliability of the results, Mr. A. R. 
Hinks, M.A., warned against the proclamation of 
any ‘‘ accepted” values which were generally proved 
to be fallacious as soon as the agreement was pro- 
claimed. There was no accepted value for the solar 
parallax until six years ago, when 8.80 was agreed 
upon. Greenwich meridian observations yield 
8.802, most other methods lower values down to 
8.762. The Venus transit observation, on which 
such -strong hopes were built-—whilst Leverrier, 
among others, was convinced that all the trouble 
was wasted—had failed; the minor planets had 
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given excellent results ; the aberration determina- 
tions at Pulkowa (near St. Petersburg) yield 8.793, 
Nyrén’s own latest work there 8.782, other deter- 
minations elsewhere 8.806. The motion of the 
nodes of Venus, the secular variations of the four 
inner planets, and the dynamics of the mass of the 
earth had also afforded bases for calculations. But 
Eros, the peculiar planet whose orbit lies between 
those of Earth and Mars, crossing the latter’s orbit, 
was worth all the 480 planetoids. Eros was watched 
when nearest the earth in 1900 by fifty observers, 
and 8000 photographic exposures were obtained. 
The analysis of the results will take years. Mr. 
Hinks himself is engaged in comparing the photo- 
graphs taken at Cambridge with others, with the 
view of tracing errors. The distance of the sun is 
at present believed to be about 93,000,000 miles ; 
we are uncertain about the hundred thousands. 
Professor Turner mentioned that the twenty years’ 
study of Jupiter’s satellites at Harvard promised to 
give valuable results. 


Tue Posrrions or Hyprocen aND HELIUM IN 
RELATION TO THE EartH’s ATMOSPHERE. 

Since Dr. Johnstone Stoney first raised the ques- 
tion of the escape of the light gases from planetary 
atmospheres, Professor G. H. Bryan, D.Sc., F.R.S., 
of Bangor, has made several contributions to this 
question, to which he returned in a paper with the 
above title. The question was suggested by the 
apparent absence of helium and alse of hydrogen 
from our atmosphere, and the apparent want of a 
lunar atmosphere, and is exceedingly difficult to 
deal with ; many assumptions have to be made, for 
instance, as to the temperature of the outer layer 
of our atmosphere. Professor Bryan now comes to 
the conclusion that helium and hydrogen might 
escape at negligible rates if the mean probable 
velocity were ten times as large as we assume it 
to be at ordinary temperature. In reality there 
is probably only diffusion of the light gases into 
the higher strata, but Professor Bryan offered 
figures as to the amount of hydrogen we should 
have to generate to keep the atmospheric contents 
in hydrogen constant, supposing that it were one of 
its constituents. Asked whether these two gases 
would still be in our atmosphere if they had been 
there when the earth was at high temperature, 
Professor Bryan replied that that was a far wider 
and very difficult problem, since mass would in that 
pores have been much more diffused than now. 

rofessor-Schuster remarked that he did not see 
any necessity for escape ; we knew helium only as 
absorbed by certain minerals, and it was visible 
only in very few stars. 


RapiaTion iN METEOROLOGY. 

Dr. W. N. Shaw, F.R.S., Secretary of the 
Meteorological Office, London, dealt in this paper 
with the apparently paradox effects of radiation on 
clouds which are chiefly warmed by radiation from 
the sun or earth. With an access of heat the cloud 
rises into colder or more attenuated strata, ex- 
pands, loses its heat, and cools therefore, so that 
the more the cloud is heated the more it cools, and 
vice vers. The height to which the cloud would 
rise or sink depends upon the temperature gradient 
of the surrounding air. For the particular case of the 
adiabatic temperature gradient, the specific heat of 
air, Dr. Shaw stated, was negative and indefinitely 
large ; that is to say, the smallest amount of heat 
would suffice to produce an indefinite amount of 
cooling. There were many troublesome phenomena 
which the instruments at present in use—the dry 
and wet bulb thermometers, the black bulb instru- 
ment, the charring and the photographic sunshine 
recorder—would not allow us to explain. We 
wanted radiometers to watch what was going on in 
thickening and in dissolving clouds and in hazes, and 
he wished, at any rate, to interest scientists in cloud 
observations ; black bulbs would also be useful, he 
told Professor Turner, who said that astronomers 
would be glad to have definite instructions, as they 
were often disturbed in their work by clouds. 


New BotoMetTer FoR RecorDING THE ToTaL 
Datty Sotar Rapiation. 

Dr. W. E. Wilson, F.R.S., briefly described 
this new instrument of his which would be very 
suitable for the cloud observations just mentioned, 
but is not simple. The bolometer consists of two 
coiled and blackened platinum wires, contained in 
a tube from which air is exhausted. The tube is 
driven by a clockwork which runs fora week. The 
one coil is exposed to the sunlight, the other kept 
in the shade. The new instrument is superior to 


others of the Callendar type, previously employed 
as is shown by the fact that clouds now stop the 
solar radiation altogether, which was not so for. 
merly. The calibration of the instrument is effected 
with the aid af an electric current which heats one 
of the bolometer strips. 


(To be continued.) 








ELECTRIC POWER ON THE COMSTOCK, 

THERE are few indeed who do not know some- 
thing of the history of the great Comstock lode 
of Nevada, famed alike as one of the richest 
mining discoveries on record and as a unique 
geological example ; immortalised in the annals of 
romantic literature by many clever writers ; and 
rich in engineering feats. The two miners who, 
tired of mud-washing for gold in the caiions below, 
went prospecting up Mount Davidson, a peak of the 
Sierra Nevadas, and came across surface deposits 
of argentiferous ore, little dreamed of the far- 
reaching effect their discovery would have. It was 
one Henry Comstock who realised the enormous 
possibilities of the discovery, who acquired the 
claims, and who worked them and the outside 
world to such advantage that his name became in- 
separable from the district which remains the 
Comstock to this day. The presence of the lode 
was discovered at its outcrop on the mountain ; the 
vein is broad and flat, and inclined at an angle of 
about 40deg. The various syndicates who acquired 
the claims of the original miners proceeded at once 
to sink shafts so as to intersect the vein at various 
depths. hese shafts varied in depth from about 
1000 ft. to 3500 ft. It is estimated that up to the 
present time the total value of the gold and silver 
drawn from the lode aggregates nearly 100,000,0001. 
One company alone—the Consolidated California 
and Virginia Mining Company—working the vein 
at the 1100-ft. to 1800-ft. levels, took out in less 
than ten years metal of the value of over 30,000,0001., 
and paid out in dividends to the shareholders some 
15,000,000/. Little wonder that men went mad, 
that adventurers, money-hunters, and unprincipled 
rogues of all nations should flock to this Eldorado. 
It is easy to believe in the existence of such a city 
as Virginia —a collection of wooden shanties peopled 
with these characters, and as rife in debauchery and 
vice as Mark Twain has placed on permanent 
record. It will also be well understood that the 
miners were not the only gamblers; tricks and 
fraud in dealing with stocks were rife, shares rose 
in eight months to 550 times their original value, 
and in the surrounding towns rich and poor of all 
ages and of both sexes were gamblers. 

The outcrop on Mount Davidson was discovered 
in 1859.” In 1874 the boom commenced with the 

igantic production of the Consolidated Virginian 

ine. From this mine alone the yield averaged 
over 600,0001. per month for three years, and in 
one instance over 1,000,000]. value was taken out 
ina month. Other mining companies were started, 
and all sunk shafts to various depths to intersect 
the rich vein at several points. In many cases 
millions of money were spent in sinking shafts to 
great depths in the belief that there was a still 
richer deposit beneath the Comstock lode. N othing 
of great value was discovered, however, and in 1882 
the deep level works were abandoned. The mines 
were all subject to flooding, but so long as the 
working was confined to shallow depths the drainage 
question caused little trouble. Large fortunes were 
spent in providing adequate drainage for the deeper 
workings, but in‘1882 they were allowed to fill with 
water. The deposits found below the original lode 
were not nearly so rich as those between it and the 
surface. But the shallow workings were rapidly 
exhausted, and in the early ‘nineties very little 
work was going on at all—the mines were 
worn out and deserted. Since then the bus- 
ness has been revived, the lower levels have been 
emptied of water, and to-day a quiet but profitable 
industry has replaced the frenzied period of twenty 
years ago. The Comstock still holds vast treasures, 
but they are to be secured to-day only by work 5 
the day of sensational discoveries there is past. 

An immense amount of money has recently been 
laid out by the various mining companies to acquire 
modern machinery and appliances. Careful atten- 
tion must be given nowadays to the cost of bere 
tion. These great mining properties were —_ 
operated by steam power; but even then, fue 
was so scarce and costly that the milling was 
not done at the mines. The ore, as taken, Was 





conveyed a distance of some 15 miles to the mills, 
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which were situated on the Carson River, where 
water power was available. Some idea of the cost 
of power at the mines will be gathered from the 
fact that at that time a limited amount of water 
power was served out to some of the mines, and this 
power supply was brought along a flume 40 miles 
long. Nowadays electricity is the energy used. The 
supply of power to the whole of the mines is under- 
taken by an independent electrical company formed 
solely for the purpose, and able to supply power 
at a much lower cost than any single mine could 
possibly do for itself. This supply company has 
built a large generating station in Floriston, Cali- 
fornia, close alongside the Truckee River—a dis- 
tance of about 30 miles from the Comstock mines. 
The primary force is obtained from the river, at a 
point about 2 miles above the power station. The 
river is here crossed with a dam, 142 ft. long and 
7 ft. high, built of timber cribwork, filled in with 
rock and sheathed with 4-in. planks. The water 
passes through five headgates into a settling canal, 
600 ft. long and varying from 20 ft. to 100 ft. in 
width ; from this it passes through a screen into 
the flume. The latter is about 8600 ft. long and 
is 10 ft. wide by 6 ft. 8in. deep. The penstock is 
built of pine, braced with j-in. iron rods, and 
divided by a wooden bulkhead into two compart- 
ments. ‘Ihe pipe lines, of which there are two, 
are of peculiar construction. They are built up of 
redwood staves, bound round with steel bands, the 
end joints between the staves being made with 
steel tongues. This structure is common to the 
whole distance, with the exception of a short length 
at the lower end, just where the lines enter the 
power-generating works. They terminate in short 
lengths of steel piping, which are riveted direct to 
the steel plates of the turbine casings. 

The power-house is a corrugated-iron structure, 
set on brick and concrete foundations, close to 
the river bank. It is about 90 ft. long by over 
30ft. wide. The main power generators com- 
prise two horizontal water turbines, each capable 
of an output of 1400 horse-power, at a normal 
speed of 400 revolutions per minute, and working 
under a head of 85 ft. The turbines are regulated 
and governed on the principle which maintains an 
equal constant flow through the pipe lines. As 
the admission gate to the turbine is closed, a by- 
pass valve opens and allows the excess of water 
not required in the turbine to pass direct into the 
tail-race. This method of governing has many 
advantages, the most important of which is that 
close regulation is secured without imposing any 
strains on the pipe lines, the momentum of the 
water flow in them being maintained constant. 
No loss of water is occasioned by this form of 
regulation in the case under notice, since the excess 
of water would simply pass over the river dam if 
it were not diverted past the turbines into the tail- 
race. Each of the large turbines is direct connected 
through aflexible coupling to a Westinghouse three- 
phase alternator of a full-rated capacity of 750 kilo- 
watts, at a pressure of 500 volts. Two exciting 
sets are also installed, each direct coupled to a 
separate turbine, and sufficiently large to provide 
exciting current for both the main generators run- 
ning together at full load. The output of each 
exciter is rated at 22} kilowatts. 

The switchboard consists of three white marble 
panels, two of which carry the switches, instru- 
ments, and regulating devices for the main alter- 
nators, whilst the other carries the apparatus for 
the control of the circuits of the two exciters. The 
500-volt current of the main generators - passes 


through the switches, instruments, and circuit 


breakers of the switchboards to three step-up 
transformers, by which the pressure is raised to 
22,000 volts. These transformers are of the oil- 
insulated self-cooling type, built in accordance 
with the long-proved Westinghouse transformer 
designs ; the primary and secondary windings 
being split up into several sections in the form of 
flat coils of many layers, but few turns per layer, 
and arranged alternately on the core. The wind- 
ings of the core are completely submerged in heavy 
mineral oil, which serves as an excellent insulator 
as well as a cooling agent. The high - pressure 
leads from the transformers are carried on glass 
Insulators direct toa set of main circuit-breakers by 
which they can be coupled to either or both of the 
overhead transmission lines outside. The circuit- 
breakers are of the long-break type, supported on 
a skeleton framework of iron piping. Lightning ar- 
Testers of the Wurtz non-arcing type are installed in 
eonnection with the high-tension side of the system. 





The three-phase transmission lines are in dupli- 
cate, the hard-drawn copper wires of No. 4 section 
being carried overhead on wooden poles of redwood, 
spaced 130 ft. apart, and of taper square section 
varying from 11 in. at the base to 7 in. at the 
top. The poles are 30 ft. high. The earthenware 
insulators are carried on pins of eucalyptus wood 
treated with paraftin, and let into the cross-arms at 
the top of the poles. The size of the transmission 
lines was calculated to produce not more than 10 
per cent. drop in the pressure of the supply over 
the whole transmission distance, with the maximum 
output flowing. The distance covered by the trans- 
mission lines is over 30 miles, and they terminate at 
a sub-station in Virginia City, where, after passing 
through high-tension circuit-breakers, the current is 
led to a set of reducing transformers of similar type 
to those of the power-generating station, and the 
pressure is reduced to 2200 volts. At this pressure 
the current is distributed to various mines in the 
neighbourhood. With one exception, this current 
supply is further reduced at the mines to a pres- 
sure of about 450 volts, at which it is used for 
various power purposes. In all cases, alternate- 
current induction motors are used, and these are 
extensively adopted for such particular purposes 
as the driving of air-compressors, pumps, drills, 
hoists, and grinding and concentrating mills. At the 
Consolidated California and Virginia mines there 
are several electric hoists in full operation, each of 
which is driven by a 200 horse-power Westinghouse 
type ‘“‘F” motor. One of these hoists raises 
3760 lb. of rock as one load from a depth of 2500 ft. 
at a speed of 1250 ft. per minute. The total weight 
thus raised is 13,440 lb. The motor actually doing 
this work is a Westinghouse type ‘‘ F” motor of a 
rated capacity of 200 horse-power, receiving current 
at abaut 2200 volts pressure, with a frequency of 
60 periods per second, and running at a normal 
speed of 550 revolutions per minute. The Westing- 
house type ‘‘F” motor consists of a fixed primary 
part, which is a hollow laminated iron cylinder, 
carrying windings in slots on its inner surface. 
The windings of the fixed part, or the stator, 
receive the driving current. The rotating part 
of the motor is simply a second laminated 
cylinder, running inside, and very close to the 
stator, having copper - bar conductors fixed in 
the slots on its outer surface. By means of 
collecting rings and brushes connected with an 
external variable resistance, the circuit of the 
rotor is completed, and the speed of the motor 
can be adjusted over a wide range by simply 
altering the external resistance. In the case 
of the Westinghouse type ‘‘C” motor, which is 
also extensively used on this distributing system, 
the collecting-rings, brushes, and external resis- 
tance are dispensed with, and the rotor is simply 
arranged with a series of short-circuited electrical 
conductors, forming what is known as a ‘‘ squirrel- 
cage” winding. The speed of the type ‘‘C” motor 
is thus practically constant. Another application 
of these motors on the Comstock, of particular 
interest, is that for the ore- working mills. The 
grinding and the concentrating plant are driven 

y six induction motors, the ore being brought 
to the mills from the Gould and Curry mines 
along an electric trolley railway. The present, 
and practically the only, drawback of an alter- 
nate supply lies in the fact that it cannot be 
economically or easily applied for the _ pur- 
poses of rail traction; but considering that 
the modern improvements in rotary converters 
and in motor generators are so very pronounced, 


‘it is, after all, of little consequence, so that wher- 


ever power is required underground, or in any 
other place where dust, dirt, moisture, and explo- 
sive or inflammable materials abound, and where 
attention to power machinery is necessarily-imper- 
fect and always of the crudest, the polyphase alter- 
nate-current electricity will certainly be used if 
economy, safety, and convenience are to be secured 
in the highest degree. The railway bringing the 
raw material from the Comstock mines to the mills 
is fitted on the direct-current overhead «trolley 
system. The current for this purpose is produced 
by a Westinghouse motor generator set of a type 
well known in practice, consisting simply of a ‘‘C” 
motor direct coupled toa multi-polar direct-current 
generator. 

Much more could be written of the wonderful 
work of the engineer in this world-famous mining 
region ; how its water supply is brought along 
pipes from a natural lake high up in the mountains 
25 miles away ; how the water supply has been 





partially utilised in a most ingenious manner for 
pumping dry the once drowned and abandoned 
Comstock mines, and the exceptional success which 
has attended such ventures. 

This article deals only very briefly with one 
branch of the engineers’ art as applied there, but 
sufficient of the history of the Comstock lode and 
its modern development has been recalled and 
noted to support the already well-established 
opinion that the success of modern mining depends 
to a very considerable extent upon the intelligent 
application of electrical power. 








CHEMICAL AND METALLURGICAL 
INDUSTRIES AT THE DUSSELDORF 
EXHIBITION, 

(Concluded from page 504.) 
BierwerK Neumiut, Morian, ann Co. 

Tuts firm, of Neumiihl, Rheinland, took up the 
manufacture of accumulators in 1891, having 
formerly supplied rolled lead, pipes, &c. The old 
Wershoven cell type of the firm was, some years 
ago, replaced by a new type, a notable representa- 
tion of which is shown in a battery which can bear 
discharges of 2220 amperes for one hour, and of 
435 amperes for ten hours. The type C 30 has 
been supplied to the Benrather Maschinenfabrik 
and to the Bremer Vulcan,. of Vegesack. There 
being ample space available, broad double plates 
have been used ; in other cases higher plates 
are applied. The plates are cast with strong 
cores, no strengthening being required for the 
junctions at the upper edge. This battery is 
contained in wooden boxes. The positive plates 
are furnished with high lameile, arranged in a 
characteristic fashion to counteract all tendency 
to buckling. The plate may be likened to a very 
broad, double comb, looking as if a number of 
double combs had been soldered together in such 
a manner that the second tooth of rows 2 and 3 
will form one long rib, and the third tooth of 
row 2 will be united with row 1, and so on. 
Copper wires are hydraulically pressed into the 
connections. The ribs all come up to the same level, 
and the space between two plates, suspended from 
the cell edge, is 12 millimetres (0.5 in.) ; the clear- 
ancé underneath is about 4 in. The plate thickness 
is 7 millimetres, the other dimensions of the plates 
ranging from 200 by 150, up to 545 by 280 milli- 
metres; the weights vary from 1.89 to 9.6 kilo- 
grammes for positive electrodes, and 1.64 to 7 kilo- 
grammes for negative electrodes. 

The negative plates of the stationary cells form 
grids of lead and a little antimony. Portable cells 
are made of celluloid; all the electrodes are grid 
plates, and the connections are effected by copper 
wires provided with lead sheaths. These wires 
are also supplied to chemical works where acid 
vapours are to be guarded against. Cells for auto- 
mobiles and boats are put in ebonite boxes, and 
corrugated ebonite strips are used, as is customary, 
for separating the electrodes. An accumulator 
locomotive is used at the Neumiihl works; the 
cells employed are of the stationary type. Accu- 
mulator boats of the firm are running on the Alster, 
in Hamburg. 


ACCUMULATOREN- WERKE POLLAK. 


This firm, which was established at Frankfort- 
on-the-Main in 1891, soon acquired a reputation 
through novel experiments, such as charging accu- 
mulators, froni alternating-circuit mains. The 
works manufacture two kinds of plates—Pollak 

lates and large-surface Planté plates. For both 
Kinds only pure compressed rolled lead is used, not 
cast. lead; this compressed lead, besides being 
about 1 per cent. heavier than cast lead, is recom- 
mended as more uniform, and better able to resist 
long-continued chemical action. The crude lead, 
which must be pure, is first worked, in hydraulic 
presses, into a lead ribbon, which is provided with 
ribs and with small projections. The ribbon is cut 
to electrode dimensions, and pasted with pure car- 
bonate of lead. The carbonate is then, before the 
proper formation commences, reduced electrolyti- 
cally, so that spongy lead is deposited upon the 
otherwise finished surface. This treatment is 
common to the positive and negative plates of the 
Pollak type. e negative plates do not require 
any further manipulation, and are stored after 
having been dried. The positive electrodes have 
to be formed in dilute sulphuric acid. 

The manufacture of the Planté or large-surface 
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plates for high current densities, starts with the | after Planté, and suspended in a characteristic way | 
same lead ribbon. This ribbon passes through ma- | from the glass tubes which keep the plates apart. 


chines which cut deeply into both faces, leaving |This mode of suspension is applied in cells of all | the cell walls, and the terminals consis 


them covered with fine diagonal lamelle, curved in | sizes, the two lugs on the oe of every electrode 


section and horizontally subdivided by a number — 


of strong ribs. The necessary lugs are also made | whic 


provided with slots for this purpose, through 
wedges are passed. The firm also makes 





along the vertical ribs. Half cylindrical pieces of 
lead foil are wedged between the end plates and 
t of lead 
foil, to solder which an alloy of low melting point 
is employed. . 

A recent speciality is shown in the batteries for 


by the same machines. The electrodes are formed | plates perforated all over with small holes, except railway train-lighting on the improved Vicarino 
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system, which the Pollak Works have introduced |grid electrodes are exclusively employed. In 


into Germany. The system had for some time 
been used on French railways. The special 
dynamo is fixed under the car body and driven 
by belt from the car axle, or it can be placed on the 
axle. To meet the fluctuations in the axle speed, 
the field is specially compounded, and an auto- 
matic switch is interposed between the dynamo and 
the field. The arrangement tends to keep the cells 
fully loaded. 


ACCUMULATOREN-WERKE E. ScuHvutz. 


The chief works of this accumulator firm are at 
Witten-on-the-Ruhr; branch factories have been 
opened at Raab, or Gyér, in Hungary, and at 
Combes-la-Ville, the latter establishment being 
known as the Société Frangaise pour la Fabrication 
des Accumulateurs. In the main type of their 
positive electrodes for heavy discharges we find 
again the double-comb castings of H-section, 
already mentioned. The grooves are deep and 
widen towards the surface, but their ribs are 
strong. The formation may be both after Faure, 
with the aid of a pasting of lead salts, or 
after Planté. Specimens of both types can be 
seen, besides examples of other constructions ; the 
firm manufactures a large variety of electrodes and 
batteries for special purposes, in all sorts of boxes. 
Up till a few years ago all the positive plates 
were prepared on the Faure ‘plan, with the aid of 
minium. Since then the Beckmann process has 
been adopted. In the Planté process the forma- 
tion is accelerated by the use of sulphurous acid. 
The sulphur dioxide is converted into sulphuric 
acid during the formation, and no other chemicals, 
it is stated, are introduced which it would after- 
wards be difficult to remove completely. That 
foreign substances are injurious in the acid as well 
a8 in the electrodes is an acknowledged fact. As 
chloride accumulators have long been employed 
very extensively, however, it would not appear 


that the removal of all the chlorine is so very diffi- | 


cult an operation. But that cannot be said of other 
chemicals ; and if the formation is substantially has- 
tened by the use of sulphurous acid, that method 
certainly deserves attention. The works claim to 
use none but the purest lead of 99.99 per cent., and 
the purest lead salts. 
h © negative electrodes are in all cases grids 
bos capacity exceeds that of the positive elec- 
es. e outer edges of the grid-bars are bent 
over to hold the active material better. Combined 
er té and grid plates are used for heavy discharges 
and for train -lighting. In cells for automobiles 


batteries for weak discharges the electrodes consist 
practically of active material, the grid representing 
somewhat the sash of a window, with or with- 
out cross-bars. In assembling the plates of large 
cells, like the one for 22,000 ampere-hours exhi- 
bited, elastic strips of lead which allow the electrode 
to expand are provided, not only at the end of the 
cell, but also in the middle or at intermediate points. 
The blocks of plates are thus subdivided, the object 
being to facilitate the examination of the electrodes 
while in the cells with the aid of incandescence 
test lamps, whose light does not penetrate far in 
the acid. Another minor novelty might be noticed. 
The wooden boxes are fitted with apertures 
through which the cells can be examined in their 
glass cases; the boards are in some types screwed 
together, and the boxes can thus readily be taken 
to pieces if necessary. The connections between 
the elements consist of lead-covered spiral copper 
wires, made in hydraulic presses. 

The photographs of stationary batteries displayed 
}on the stand demonstrate that the Schulz accumu- 
ilators have been installed in many railway and 
| tramway stations of the district and elsewhere. A 
| battery of the firm is also to be found in the Rail- 
| way Pavilion, where it operates the transfer-table 
| made at the Witten railway shops. Another battery 
|is used by Messrs. Hartmann and Braun for the field 

coils of their experimental electro-magnet, which is 
\itself a very: interesting exhibit. The core over 
_ which the coils are pushed is formed of two quadrants 
|of iron which can be brought together at will. The 
,cores are less thick at the pole ends than below, 
| where they are bolted to the bedplate, and there is 
'a perforation through the two poles for conducting 
| optical tests ; as a rule, this perforation is filled by 
a cylinder of soft iron. 

| Gebriider Adt, of Ensheim, exhibit various speci- 
'mens of applications of their insulating material, 
| lackit, including cases for primary batteries. 

| We may also mention an accumulator loco- 
‘motive, shown by A. Koppel, of Bochum, in West- 
phalia, in Group VI., Means of Transport. This 
firm manufactures light railways, lifts, &. The 
locomotive in question is for a 600 - millimetre 
(2-ft.) gauge, and weighs with its battery 2.8 tons. 
The battery consists of 44 semi-dry cells of the Watt 
Accumulatoren Werke, at Zehdenick-on-the-Havel. 
The cells can bear a maximum discharge of 52 am- 
peres. We referred to these dry cells in our report 
on the International Navigation Congress ;* their 

















* See ENGINEERING, page 100 ante. 


acid is absorbed by a kind of felt. If dry cells 
give satisfaction on canal tugs, as they appear to 
have done in that interesting instance, they may 
also answer on locomotives. 
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Practical Calculation. of Dynamo-Electric Machines: A 

Manual for Electrical and Mechanical Engineers, and 

a Text-Book Ss Students of Electrical Machinery. By 

ALFRED E. Wiener, M. Amer. I.E.E. Second edition, 

1902. New York: Electrical World and Engineer. 

rkge se aoe | 
Tue text-books on dynamo-electric machinery, as 
a rule, belong to one or other of two classes. 
Either they are devoted wholly to a theoretical 
treatment of the subject, or else they give a brief 
outline of the theory, and then proceed to show 
how that theory is a by descriptions of the 
various types of machine on the market. For 
the theoretical student, the books belonging to 
the first class may-exactly suit his purpose ; 
but for the practical man, those of the second 
class leave something wanting. A _ study of 
the standard types may enable him to copy 
them when he is called upon to take part in 
designing a particular machine. But it will 
not be sufficient to enable him to cope with 
special problems in the case with which he has 
to deal. For this reason we welcome the present 
volume, as it aes to us to give a most excellent 
discussion of all the special features requiring atten- 
tion in making designs of continuous-current ma- 
chines, and is thorough in its treatment from be- 
ginning to end. We do not, of course, consider 
that any one without practical knowledge of the 
working of dynamo-electric machines would, after 
having read this book, be ina position to design a 
special machine to suit special conditions of work- 
ing ; but the book is intended in the first place for 
the practical man, and such a person cannot fail to 
find a store of really useful information in these 
pages, and having mastered their contents he 
should be in a position to deal with the problems 
put to him. 

The volume is too exhaustive for us to de- 
scribe its contents here at length, but a short 
summary may be useful. The book is divided 
into eight parts. The first gives in two chapters 
a short discussion of the physical principles. of 
dynamo-electric machines, and describes the dif- 
ferent types of dynamo — unipolar, tripolar, 
and multipolar—and the different methods of ex- 
citing ‘their field magnetism. In Part II., the 
author proceeds to the necessary calculations for 
armature windings, treating at length the separate 
problems which have then to be studied, as e.g., 
the velocity of the conductors, the dimensions of 
the core, and of slotted and perforated armatures, 
the energy losses in the armature, and so on. 
Part III. deals with the calculatidn of the magnetic 
flux, while Part IV. discusses the dimensions of 
the field-magnet frame. In Part V. we come to 
the theory of the magnetic eircuit, and calculations 
for the magnetising forces; and this is followed in 
Part VI. by calculations of the actual magnet wind- 
ings in series, shunt, and compound-wound dy- 
namos. Part VII. begins with a short chapter on 
the efficiency of motors and. generators, and then 
returns to workshop problems in motor and dynamo 
design—one chapter, for example, being devoted to 
the designing of a number of dynamos of the same 
type, giving their output as a function of their 
size. The last chapter in this part treats of 
‘ dynamo-graphics,” and in it ‘the author shows 
how characteristic curves may be applied to the 
solution of various problems. The concluding part 
of the book is entirely devoted to practical examples 
of dynamo calculation. 











whose success lies rather in the thoroughness with 
which he has dealt with each subdivision of his 
subject, explaining the nature of the practical’ pro- 
blem to the reader, and then working out the solu- 
tion and giving the reader the benefit of his wide 
experience and the results of his investigations. 
Even to one who knew or cared little about theory, 
the book would be of great value by reason of its 


author’s investigations. The formule, which 
are plentiful throughout the book, have been 


from data and tests of over two hundred modern 





-dynamos of American and European manufacture, 


In this bare outline of the contents of the volume 
it is impossible to do full justice to the author, 


numerous tables, compiled from the results of the: 


derived, as the author tells us in his preface, - 
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and much care and great labour have evidently been 
spent upon this compilation. Thus, for example, 
on page 40, after working out an equation to give 
the approximate electrical efficiency of any shunt 
dynamo if the armature and shunt resistances are 
known, or, vice versd, to give the ratio of these 
resistances in terms of the known efficiency, the 
author adds a table giving this ratio for elec- 
trical efficiencies of from 80 to 99.5 per cent. This 
is 4 comparatively simple table, but others are 
much more complex and lengthy, and have involved 
much more labour in their compilation. 

Only continuous-current machines are considered 
in this volume, so we have not a complete discus- 
sion of all the problems in the transmission of 
electrical energy ; but continuous-current working 
is sufficiently important to have a volume specially 
devoted to it, and we can cordially recommend this 
one to the electrical engineers in our workshops. 
This is the second edition of Mr. Wiener’s work, 
and the author has taken the opportunity of bring- 
ing his descriptions up to date in every respect, 
and of making important additions in various parts 
of the volume. The principal addition is in the 
section which treats of the velocity of the conduc- 
tors in the armature. Here we find a full discus- 
sion of the various factors which have to be con- 
sidered in determining the conductor-velocity to 
give the best economy consistent with good mecha- 
nical and electrical working ; and for the guidance 
of the reader a table is added, giving the average 
conductor-velocities for various sizes of drum and 
armature machines ; while another table gives the 
usual speed for these two types of dynamo for 
different outputs, each type being subdivided 
into three classes—high, low, and medium speeds. 
Upon these two values—the conductor-velocity and 
the speed of the machine—depends the size of the 
armature, so that the question here considered is 
one of great importance in the art of designing. 

Another important addition is made in the 
section treating of the total magnetising force of 
the machine. hee the designer has to cope with 
the difficulty of armature reaction giving rise to 
sparking ; and the author gives a table showing 
the greatest permissible angle of distortion of the 
field, and the corresponding maximum ratio of 
armature ampere-turns to field ampere-turns. By 
comparing the values in this table with the actual 
ratio obtained in working out his calculations, the 
designer may determine at once whether an altera- 
tion of the design is required, and he is enabled to 
predict the behaviour of his machine. Three useful 
appendices have also been added to the book. The 
first gives tables of dimensions of modern dynamos, 
the second consists of wire tables and winding data, 
and the third gives a classification of the troubles 
which may arise in the working of dynamos, and 
aims at assisting (1) the designer in taking measures 
to prevent these troubles, and (2) the dynamo 
attendant in taking steps to eliminate them, should 
they arise. 

From time to time footnotes are given, referring 
the reader to original papers which have been made 
use of in the text. Those serve a useful purpose, 
and it is but right to give references to the works 
of those to whom the'science is indebted for impor- 
tant advances. The author has obviously taken 
“age to perform this duty in a proper manner, 

ut there is one omission. In introducing the 
discussion of the characteristic curve of a dynamo, 
there is no reference to the work of the late Dr. 
John Hopkinson, who was the first to introduce 
this important mathematical aid to the study of 
dynamo machines. Of course the characteristic 
curve is now so familiar to engineers that a writer 
may think it unnecessary to give such a reference ; 
but readers are not always so well-informed, and 
it is well to instruct the student in the debt we 
owe to those who have gone before. 

The publishers have «lone their part of the work 
very satisfactorily, and have made the book attrac- 
tive by the use of good type and excellent illustra- 
tions. 
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FIRE, TUG, AND POLICE BOAT FOR THE 
MEXICAN GOVERNMENT. 

On pages 534 and 535 we give illustrations of the 
powerful fire, tug, and police boat Tritén, being the 
second and larger of two vessels of the same type 
recently designed and constructed by Messrs. Merry- 
weather and Sons, of London, to the order of the 
Mexican Government. The headquarters of the Tritén 
will be at Tampico, whereas her sister ship, the 
Nayade, is stationed at Vera Cruz. The hull, which is 
of best Lloyd’s-tested Siemens-Martin steel, is divided 
into four compartments by means of watertight bulk- 
heads, and its principal dimensions are: Length over 
all, 106 ft. (100 ft. between perpendiculars) ; beam, 
moulded, 17 ft.; and depth, 10 ft.; with a draught of 
water aft of 8 ft. 24 in. Roomy cabins, with sleepin 
accommodation for officers and crew, are fitte 
forward; the boilers and machinery are amidships; 
and the after compartment is utilised as a_store- 
room for hose and other fire appliances. A well- 
furnished deck saloon is placed forward of the funnels, 
and over it is a spacious navigation bridge, fitted with 
steam and hand-steering gear, speaking-tube, and 
reply telegraph to engine-room, and a powerful 
British Admiralty pattern searchlight (16,000 candle- 
power), with 20-in. projector, for patrol work and fire- 
extinguishing operations atnight. Under the navigat- 
ing bridge on the port side a cook’s galley and rope- 
store are provided, and in the corresponding position 
on the roa. vate side are a lavatory and a lamp-room. 
A lifeboat is carried on davits on the port side, and a 
strong trip-towing hook is fitted aft. 

e vessel is provided with two boilers: one 
of the ordinary cylindrical marine type (10 ft. 3 in. 
in diameter by 9 ft. 6 in. long), with two furnaces 
and patent balanced dampers to ashpit ; and the 
other of Merryweather’s patent water-tube vertical 


type (8 ft. high by 3 ft. 4 in. in diameter), arranged 
a4 with rm draught supplied by : ian hg 
and capable of raising steam from cold water to work. 
ing pressure in 10 minutes from the time of lighting 
the fire. The marine boiler will be for every-day use 
whereas the quick steaming water-tube boiler is essen. 
tially for cases of emergency when the former is without 
steam. The working pressure of both boilers is 150 lb, 
per square inch, and either is of sufficient power in 
itself to drive any combination of machinery that 
could possibly be brought into play on board ‘at one 
and the same time. Independent copper steam con- 
nections and valves are fitted between each engine and 
boiler. The coal bunkers are placed on each side of 
the boilers, and air is supplied to the stokehole by 
means of large cowl ventilators on deck. 

The eden. engines are of the triple-expansion 
surface-condensing type (high-pressure iaedes, llin.; 
intermediate, 18 in.; low-pressure, 29 in. in diameter ; 
all with 20-in. stroke) capable of-indicating 300 horse- 
power, and of driving the boat at a mean speed of 
11 knots. The high-pressure cylinder is fitted with a 

iston valve, and the intermediate and low with 
b valves. An independent condensing plant is pro- 
vided, with a vertical compound engine (64 in. and 
13 in. cylinders by 9 in. stroke) driving air, circulating, 
feed, and bilge pumps. The condenser proper is of the 
horizontal surface type, with Muntz metal tubes, the 
water circulating through the latter. The donkey 
pump is of the duplex type, and, by means of special 
collecting and distributing boxes, is available for the 
various duties of feeding the boilers, pumping out 
bilges, washing decks, &c. 

The fire-pump is of Messrs. Merryweather’s new 
high-pressure ‘‘ Greenwich - Admiralty ” horizontal 
type, with double cylinders and pumps (16 in. and 
12 in. in diameter respectively ty 8 in. stroke). 
This pump will deliver 2000 gallons (English) of 
water per minute, and will throw a solid 2-in. jet 
to a height of 250 ft., or twelve or more smaller jets 
simultaneously. The motion between the steam and 
water cylinders is transmitted direct by means of 
double phosphor-bronze piston-rods, arranged diagon- 
ally above and below the crankshaft which actuates 
the slide-valves and determines the stroke, and which is 
fitted with balanced disc flywheels to insure absolute 
steadiness in running. The connecting-rods work off 
steel crossheads of novel form, coupled to both piston- 
rods; and the slide-valves, which are placed above the 
cylinders, are actuated by special rocking levers con- 
nected to the eccentric-rods. The pumps are of an 
improved double-acting type, and entirely of gun- 
metal in one casting, the valves and the whole of the 
interior being ey, Be rapidly accessible for exami- 
nation or repairs. rge copper suction and delivery 
air vessels are fitted. Suction can be taken from either 
side of the vessel through special strainer-boxes, and 
an independent suction connection for flexible pipe is 
also fitted on deck, so that the pumps may be utilised 
for salvage work or other similar pumping operations. 

From the delivery chamber of the pumps four copper 
pipes, controlled by separate shut-off valves in the 
engine-room, are carried to deck, where they are fitted 
with gunmetal swivelling bends with 3}-in. instan- 
taneous connections for four lines of fire-hose. These 
latter can be subdivided by means of breeching pieces, 
and sufficient branch-pipes and fittings are provided to 
enable twelve or more jets to be thrown at one and at 
the same time. 

The boat is lighted throughout by electricity 
supplied by a very compact plant of the simple 
inverted direct-coupled type (6-in. . cylinder by 
5-in. stroke) running at 350 revolutions per minute, 
and having an output of 5200 watts (80 amperes at 65 
volts) ; the installation being on the double-wire distri- 
buting box system. This plant also supplies the cur- 
rent for the searchlight on the navigation bridge. 
steam winch is fitted forward for working the anchor, 
&e. A fitter’s bench and vice, with lockers and tools, 
is provided in the engine-room, and a very complete 
equipment of navigation, engine, and general fittings 
are likewise supplied, including about a mile of 3-in. 
extra-stout haere canvas fire-hose, specially 
manufactured by the firm for use in hot climates. 

The official trials of the boat and engines were most 
satisfactory, and were carried out on the Thames 
below Gravesend on July 31, under the supervision of 
Messrs. S. Pearson and Son, Limited, the eminent firm 
of contractors, who also acted as inspectors for the 
Mexican Government during the execution of the con- 
tract. The Tritdén left Greenwich for her destination 
on Saturday, the 23rd ult., under her own steam, 
and was duly reported ‘ All well” at Funchal. 








CANADIAN N1aGara Power Piant.—The Canadian Nia- 
ara Power Development Works are progressing rapidly 
Mr. A. C. Douglass is excavating the tunnel, whic — 
have a length of 2200 ft. from the wheel-pit to the base o 
the Horseshoe Fall, where it will discharge into the 
Lower Niagara. From the shaft to the pit the distance 
is about 900 ft., and of this ogg. me’ there remains ~~ ; 
48 ft. to blow out. From the shaft to the portal the 





length is about 1300 ft. 
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RIO GRANDE BRIDGE ON THE PACIFIC 
RAILWAY OF COSTA RICA. 


Tue population of Costa Rica is composed, in the 
main, of small farmers, who own their lands, and 
who, in consequence, are a contented and peaceful 
nation. The soil is particularly rich and productive ; 
the principal products are coffee, bananas, cocoa, rubber, 
and lumber. The coffee and bananas are, without 
doubt, the finest in the world, and command the highest 
prices in the American and European markets. 

The country is far from being opened up, owing 
largely to the present poor conditions for transportin 
merchandise to the east coast. A large percentage o 
the merchandise produced is exported, and much is 
imported by way of the Pacific coast, notwithstanding 
the fact that the only means of transportation at 
present is the slow-going ox-cart, at a cost of 1.60 dol. 
per hundredweight. The fact that hundreds of these 
primitive conveyances can be seen daily on the national 
highway between the Pacific coast and the interior is 
more than sufficient to demonstrate to even a casual 
observer the great advantages that will accrue to the 
country and its commerce by the completion of the 
Inter-Oceanic Railway, as nearly all the principal towns 
and villages, and all the mining camps and centres, 
with fully two-thirds of the population of the entire 
country, are situated on the Pacific slope. It can 
readily be seen that a road of this character would be 
an assured success from the start. 

In connection with this matter it may be of interest 
to state that the present tariff of the Atlantic Railway 
from Port Limon to San José is as follows: 19.78 
American gold dollars per ton, first-class; 17.90 
American gold dollars, second-class ; 12.43 American 
gold dollars, third-class, for a haul of about 100 miles. 
The passenger tariff is 4 cents a mile. The Pacific 
Railway of Costa Rica is a road which is needed, and 
which, when completed, will be 60 miles long, and 
extend from San José, the capital of the Republic 
(which is connected by rail with the Atlantic coast), to 
the Pacific coast, passing through the richest and most 
thickly-populated section of the country. This con- 
necting line will give easy and quick communication 
between the Atlantic and Pacific coast. 

The gauge of the road is 3 ft. 6 in., with a maximum 
grade not to exceed 24 per cent. through the moun- 
tain district. The total cost of the road, when com- 
pleted and equipped, will be 3,000,000 American 
gold dollars. The Government has paid, up to April 
1, 1902, 1,126,925.75 American gold dollars in cash, 
and has issued a corresponding amount in bonds. 

The only great obstacle to overcome on the line 
was the crossing of the Rio Grande River. At the 
particular point where this crossing was made, it re- 
quired a bridge approximately 800 ft. long, with the 
rails not less than 340 ft. above the water. Some idea 
of this great height can be appreciated when it is stated 
that it is almost twice as deep as the Niagara gorge. 
The sides of this canon are almost vertical. 

The road is now completed and in operation from 
San José to a point 20 miles beyond the Rio Grande 
River crossing, a total distance of about 46 miles. 
The grading and masonry is also finished for a dis- 
tance beyond this point, which includes all the heavy 
and mountainous work. 

The Rio Grande River bridge is the subject of 
the two-page plate in this issue, and is also shown in 
the engraving on page 531. It represents one of 
the latest, probably the largest and finest, bridge 
in Central America. Realising the many difficult 
engineering problems connected with a cantilever arch 
bridge, the railroad placed the order for the whole 
construction of the steelwork with Messrs. Milliken 
Brothers, of 11, Broadway, New York, and of 3, 
Laurence Pountney-hill, Cannon-street, London, E.C., 
who are largely interested in exporting work pertain- 
ing to structural steelwork for bridges and buildings, 
and the entire work was executed by them. In order 
to avail themselves of the best engineering advice, 
Messrs. Milliken Brothers called in consultation Mr. 

heo. Cooper, the well-known consulting engineer, of 
35, Broadway, New York City, who, in conjunction 
with Mr. Gunvald Aus, civil engineer, made all of the 
actual calculations, 

It was decided to adopt a design calling for a riveted 
deck single-track bridge, consisting of a braced arch 
of eighteen panels, 24 ft. 10 in. long, or 448 ft. 8} in. 
centreto centre of pins, and two cantilevers, each of 
two panels 23 ft. 74 in. long, making a total length 

tween end pins of 684 ft. 11} in. 

_ The bridge is designed under Mr. Cooper’s specifica- 
tion for a live load of 2800 Ib. per lineal foot of span ; 
and a dead load of 3000 lb. per foot of span. The to 
lateral system is proportioned to resist a stationary 
Wind load of 150 Ib. per foot of bridge. The moving 
Wind load is supposed to be transmitted through the 
oo bracing into the bottom lateral system, so that 

ny raged 1s proportioned for a stationary wind load 
: 1501b. per lineal foot of bridge, and a moving wind 

rey of 300 Ib. per foot of bridge. ‘The three panels at 
ed end were formed into supported spans, to prevent 
€ possibility of any hammering at the abutments. 


P Machinery Hall, are shown in the plan, 





In a subsequent issue we shall give drawings of many 
of the details, and also reproduce the strain sheet, 
which is full of interest. In the meantime our present 
illustrations give a graphic representation of the gorge, 
particularly that on page 531, while various stages of 
construction are shown on the two-page plate. 


(To be continued.) 








UNIVERSAL ROLLING MILLS. 

We illustrate on pages 538, 539, and 542 the magnifi- 
cent display of machinery made by the Duisburger 
Maschinenbau Actien-Gesellschaft, formerly Bechem 
and Keetman, in the Machinery Hall of the Diisseldorf 
Exhibition. The most conspicuous feature of this ex- 
hibit is a universal rolling mill for wide flats, coupled 
to its steam engine, and complete with three high and 
two vertical rolls in housing, front and back elevators, 
cog-wheel housing, couplings, wabbler shafts, and so 
forth. The three high rolls are 47.25 in. in length, 
the top and bottom ones are 27.55 in. and the middle 
one 22.04 in. indiameter. The vertical rolls, of which 
there are two, placed in the rear of the horizontal 
rolls, are 19.68 in. in diameter. The mill has been 
built for rolling flats ranging from 5.90 to 39.37 in. 
in width. The horizontal rolls can take up to 
13.77 in. in maximum thickness. The horizontal 
and vertical rolls are worked from the cog-wheel 
housing, the latter rolls through toothed-wheel gearing, 
containing two sets of conical spur wheels, one of 
which in each set can travel on a heavy square shaft, 
placed horizontally at the top of the anifl Loosing. The 
downward pressure exerted on the vertical rolls by the 
conical wheels in their action is taken up completely 
bystep bearings of ample dimensions; the vertical rolls, 
when worn at one rom can easily be removed and re- 
fitted in the housing, bottom upwards. When in 
position, the vertical rolls cannot shift in any way. 
The horizontal and the vertical pressure-screws are 
worked by two small, separate, twin reversing engines, 
placed in front of the mill ; their cylinders are 6.29 in. 
in diameter, with a 9.44 in. stroke. They set and 
slacken the pressure-screws by shaft and wheel trans- 
mission, at two different speeds. The screws can be 
worked separately by loosening a special coupling on 
the transmission shafts. The exact position of both 
the horizontal and the vertical rolls is shown by large 
indices. The raising of the middle roll and the balan- 
cing of the top one is by hydraulic pressure ; the 
wabbler shafts are balanced by weights. 

The front and rear elevators are 23 ft. long and 
47.25 in. wide; they are worked both by hydraulic 
— and by steam; their actions are governed 
rom a raised platform to the rear of the mill. The 
are provided with guide-plates adjustable by hand- 
wheels, and with sets of rollers. 

The mill has an output of 100 tons per ten hours’ 
shift. It is driven by a tandem compound engine. 

in, 


Diameter of high-pressure cylinder ose 2008 
Diameter of low-pressure cylinder .. 41.73 
Stroke ... be ne ... 43.30 


The engine is designed for a working pressure of 150 lb. 
per square inch, and a speed of 70 to 100 revolutions 
a minute ; it develops normally 1100 horse-power. The 
steam distribution in the high-pressure cylinder is by a 
double piston valve regulated by the governor. The 
latter is provided with a sliding weight, to modify the 
speed of the engine while running. In the low-pressure 
cylinder the steam distribution is by a modified Trick 
— valve. This is a patent valve of the Bechem and 

eetman Company ; they have fitted it to the engine 
in question, although the chief object they had in view 
in designing it was to produce a satisfactory and 
economical working valve for their large compound 
reversing mill engines. Both cylinders are steam- 
jacketed. The pistons are 11.81 in. thick, and are 
fitted with cast-iron packing rings, held out by springs. 
The cross-head is of cast steel, and the slide of cast iron. 
The crank is also of cast steel; it is counterweighted 
and keyed on the shaft. The flywheel is 25 ft. 7 in. 
in diameter, and weighs 53 tons. It is built up in 
sections, as shown on page 542, and on Figs. 3 and 4, 
page 539, of a cast centre and rim, with wrought-iron 
arms, bolted together. The engine weighs 82 tons, 
exclusive of flywheel. Fig. 5, page 538, is a vertical 
section through the cross-head and slide. Starting is 
effected by a small horizontal engine, with cylinder 
11.81 in. in diameter, and a 15.74-in. stroke, upt down 
on the floor level, in front of the flywheel. 

The mill was kept running at the Exhibition. Its 
general arrangement, and that of the principal other 
exhibits of the Bechem and Keetman age og | in the 

ig. 1, page 
538, the references to which are the following : 

a. Three-high mill, with front and rear elevators. 

b. Pressure-screw engines, in front of the mill. 

c. Platform from which the elevators are worked. 

d. Main steam engine. 

The other exhibits are : 


e. 6-ton electric revolving jib-crane. 
f. Air compressor, 


g. Rock drills. 
h. Models of cranes built by the company, 
t. Drawings and photographs. . 


The 6-ton electric revolving jib-crane is substantially 
built up of lattice girders. It has a maximum radius 
of 23 ft. ; the shorter arm of the jib carries the counter- 
weight, and the longer one is fitted with the track, on 
which runs the crab. The weight of the useful load 
and the revolving weight of the crane are entirely 
taken up by the ball-bearing support at the foot of 
the crane. The speeds are the following : 


Per Minute. 
Lif peed % 103 
ifting s si me aa big 10! 
Traversing s 65 


Revolving s , With load at maximum 
vedios ti aa sch éde a 
The crane being driven with alternating current, the 
speeds are practically the same whether it works with 
or without a load. The crab is fitted with traversing 
and ngewe mechanism. It carries a 16 horse-power 
motor for lifting the load, and a 3 horse-power motor 
for traversing the crab. Both these motors have a 
speed of 750 revolutions per minute. For rotating the 
crane, the pivot is provided at its top part with a 
toothed wheel, placed horizontally, and in which gears 
an endless screw, driven by a 5 horse-power motor 
placed on a small platform, in the framing of the 
counterweight jib. The electric motors are by the 
Lahmeyer Company, of Frankfort. 
The air-compressor, which is erected at the stand in 
the Exhibition in front of the universal mill, is on the 
compound system. 


in. 
Diameter of low-pressure air cylinder... 12.59 
aM high-pressure re ae .87 
Stroke ... sin iy 11.02 


The cylinders are bolted side by side to a cast-iron 
frame ; their walls and covers are water-cooled. The 
compressed air, on leaving the low-pressure cylinder, 
and previous to entering the. high-pressure cylinder, 
flows in the usual way through a tubular cooling 
tank placed between the cylinders. Distribution is b 
a cylindrical valve, placed crosswise. above eac 
cylinder, and worked direct by an eccentric from the 
crank-shaft. Pressure is equalised when the pistons 
are at the dead points. A light relief valve is fitted 
over each cylindrical valve. The valve guard is 
checked partly by an air-brake and partly by wae ; 
both devices can regulated at will. he 
compressor is worked by a 40 to 50 horse- power 
440-volt continuous-current motor, bolted on the 
frame ; its minimum speed is 650 revolutions. 
A toothed pinion 8.18 in. in diameter, with 
13 teeth, is keyed on the dynamo shaft, and 
drives a toothed wheel 45.35 in. in diameter, with 72 
teeth, keyed on the compressor crank-shaft. When 
the latter runs at a s of 150 revolutions, the 
engine compresses per minute 212 cubic feet of air at a 
pressure of 100 to 114 pounds per square inch. In this 
case the pressure in the tubular cooling-tank is 38.5 Ib. 
per square inch, The engine is stopped automaticall 
when a given pressure is exceeded in the compressed- 
air receiver, owing to a lower consumption of the 
compressed air produced. 

One of the 30-ton overhead electric travelling cranes, 
which serve the central bay of the Machinery Hall, has 
been built by the Bechem and Keetman Company. It 
is provided with the following continuous - current 
220-volt motors, built by the Elektrizitiits Actien- 
Gesellschaft ‘‘ Helios,” of Cologne-Ehrenfeld :— The 
load-lifting motor, of 30horse-power at 450revolutions ; 
the crab traversing motor, of 6 horse-power at 600 
revolutions ; the crane-travelling motor, of 30 horse- 
power at 600 revolutions. ‘The speeds with the maxi- 
mum loads are the following :— 


Per Minute. 
ft. in. 
Lifting speed ... sii + ie Pr Ae | 
Traversing speed _... es so a Se 
Travelling speed ie “i ... 2066 8 


The lifting and traversing motors are fitted on the 
crab, while that for the crane travel is in the centre of 
one of the foot-bridges, where it drives a shaft fitted 
at both ends with pinions, which gear in toothed 
wheels on the crane rollers. The current is collected 


the building. The crab frame is a steel casting in one 
piece. The transmission of power from the three 
motors is by toothed-wheel gearing ; all the teeth are 


rope 1.02 in. in diameter. The crane is worked from 
a cab carried underneath the framing. 

Among the models and drawings exhibited are those 
of a 150-1on derrick crane, and of a 50-ton fixed revolving 
crane, supplied to the Blohm and Voss yard, in Ham- 
burg. Drawings are also given of a 150-ton fixed elec- 
tric revolving crane, built for the Krupp Germania yard 


load. Other interesting models are those of a 30-ton 
floating crane supplied to the Hamburg harbour, for 





the Hamburg-America line ; of travelling gantry cranes 


by two trolleys from wires suspended to the rafters of. 


machine cut. The hook is suspended to a steel wire. 


at Kiel; this crane has been fully tested with a 200-ton , 


| 
| 
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THE DUISBURGER MASCHINENBAU A.-G. EXHIBIT AT DUSSELDORF. 








or shipbuilding, loading and unloading. We shall! 
sive a desceigticn of these in one of our next issues of 
TRACTION AND TRANSMISSION, in our series of articles 
on cranes. 

The set of forgings in the Machinery Hall further 
illustrates the productive power of the Company. 
These include forged anchors weighing from 50 lb. to 
24 tons, various patterns of crane hooks, stud chains 
with links 34 in. in diameter, weighing each 210 lb., 
and patent swivel links. 

The firm’s exhibit in the drill-room of the Minin 
Building contains a ‘arge display of rock-drills anc 
coal-cutting machines. 

The Bechem and Keetman Company was formed in 
1862. Their works are at Duisburg and Hochfeld, and 
give employment to 1100 men.’ All the machine tools | 
in the Duisburg works are electrically driven at 
220 volts, from a central station containing three 
vertical engines of about 900 horse-power total, each 
driving a continuous-current dynamo ; the current- | 

nerating plant is completed by a set of storage 

tteries. The Hochfeld works are equipped on 
similar modern lines, with i, central station, containing 
a compound horizontal engine of 350 horse-power, to 
which is coupled direct a 1300-ampere 120-volt con- 
tinuous-current dynamo. The Hochfeld station contains | 
also two horizontal engines, each driving a dynamo 
by belt transmission, and forming a duplicate plant. 

The ag oye | of the Duisburg works is the con- 
struction of rolling-mill plant complete, forging and 
shaping presses, shears, pumps, armour-plate ma- 
shinery, steam and electrically-driven straightening 
and bending machines and heavy chains. The over- | 
head travellers, cranes, and all compressed-air ma- 
chinery are built at Hochfeld. 


The firm is interested in the Jekaterinoslaw Maschi- | Re 
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ATAL GOVERNMENT RalLwaYs.—The rolling stock upon ’ for 470 steel-back trucks and 57 brake vans. Two corr! 
Natal Government railways-at the close of June, trains, with kitchen cars, &c., and a large, number of 


nenbau Aktien-Gesellschaft, South Russia, which | 1902, comprised 209 locomotives and 6154 vehicles of nger carriages of all descriptions, are to 
also builds rolling-mill installations and cranes. ‘various kinds. Orders were in hand at the same date later on. 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, October 15. 
Tne situation in regard to iron and steel has been 
recently summed up as follows: The supply of pig 
iron and steel billets is still very far behind the 
demand, and for this reason we have to go abroad for 
materials of that description. Every producing mill 
is crowded with orders, and there is no immediate 
rospect of any diminution. The fact of the matter 
is that demand has outgrown the capacities of present 
mills, and every effort is being made toward enlarging 
plants by all hands to meet this demand. Some high 


_ authorities say that the rate of consumption continues 


largely in excess of production, and the difference will 
have to be made up by importation for a year to come. 
The price of imported material fixes the quotations 
on the domestic. How soon this will change no one 
can tell, but for the first half of next year. the mills 
and furnaces have almost entirely sold their produc- 
tion. It is therefore assumed that there will be no 
change in the way of decline until after next July ; 
as to what may introduce any changes there is nothing 
that can be foreseen. A fuel famine introduces a 
great deal of demoralisation, and helps to keep down 
the whole output of mills and furnaces, but that cause 
will be eliminated soon. The inadequacy of trans- 
portation facilities which is, perhaps, the worst feature 
of the situation, aggravates matters. 

The special Treasury agents have discovered the 
recent under-valuations of steel billets, and have 
ordered an advance of 2.30 dols. over the prices at 
which they have been invoiced. This will not only 
have the effect of increasing the price of the imported 
sroduct, but will add thousands of dollars duty to the 
Federal Treasury. 

A special meeting of the Amalgamated Association 
of Iron and Steel and Tinplate Workers has been 
called for next Monday, October 20, in Pittsburgh, 
to consider the rebate proposition submitted by the 
American Tinplate Company, and once rejected by 
the tinworkers. The proposition is for a cut in wages 
of 25 per cent. on all tinplate exported. In the call 
of the President of the Association, he says the ques- 
tion, which is not understood, has caused complications, 
and should be explained, and the matter settled. 

The stringency which occurred in monetary matters 
a few weeks ago promises toreappear. Little progress 
was made during the past week to clear the financial 
sky. The associated banks, in the face of some million 
dollars of gold from abroad, ended the week with a 
reserve position less favourable than it was one week 
ago. 
.* the iron and steel industry there are fresh signs 
developing of occasional over-production. The copper 
industry continues to drag along under an excessive 
output and excessive capitalisation. Increased prices 
of fuel have made further inroads on manufacturing 
profits. An upward tendency in prices is therefore 
threatened in several directions ; notwithstanding all 
these possibilities, there is a supreme confidence in 
the permanency of present industrial forces. Iron and 
steel sande is badly oversold, and numerous buyers 
are now standing in turn awaiting the oppor- 
tunity of placing orders for delivery during the next 
six months, Signs of over-production in sheets and 
wire are now causing serious apprehension. The out- 
put in all other directions in the steel nape es | is so 
quickly absorbed, and orders are so far ahead, that 
manufacturers see a very bright prospect before them. 
The production of pig iron, however, is seriously 
reduced by want of coal and coke, and there are no 
resent evidences that the full output will be reached 


or some time to come, 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A trifling business was done 
last Thursday, but the tone was firm. The sales consisted 
mostly of Scotch iron, which was unchanged in price, while 
Cleveland, after being 4d. down in the forenoon, closed 
14d. up on the day. There was a_ backwardation of 74d. 
in the case of Cleveland, In the forenoon only one 
lot of 500 tons was dealt in; and in the afternoon 
about 3000 tons were ~~, and the settlement prices 
were: Scotch, 57s. 74d.; Cleveland, 52s. 10jd.; and 
hematite iron, 6ls. 3d. per ton. On the following 
day the market was very iy in the forenoon, but 
ulet, the turnover amoun‘ing to about 6000 tons, the 
ling being confined to Cleveland, which was done at 
3d. per ton, 53s. 3d. cash, and leaving off in the forenoon 
4d. per ton down buyers. In the afternoon only about 
1000 tons changed hands, all Cleveland, the closing price 
being 53s. 3d. with buyers over, Scotch warrants closed 
as on the sarees pr night, at 57s. 74d. per ton cash buyers. 
The settlement prices were: 57s. ba., 53s. 3d., and 
61s. 3d. per ton. Business was a little more brisk on 
Monday, but it was at the same time on a small 
scale, Scotch Gy 4d. per ton in the forenoon, 
and 2d. more in the afternoon ; Cleveland lost 44d. 
per ton on the day, and hematite iron ae 2d. on 
the day. The settlement prices were : 57s. 3d., 53s. 14d., 
and 61s. 3d. per ton. In the forenoon the turnover was 
againa single lot of 500 tons, and 6000 tons in the after- 
noon, The market was dull on Tuesday forenoon, only 





about 3000 tons being dealt in. The tone was again easier, 
Scotch giving away 1d. on the day and Cleveland 3d. per 
ton. A trifling business was done in the afternoon, and 
the tone was still easier. Scotch regained a portion of 
what it lost. There were sales of Cleveland pig iron for 
shipment to the United States in November, but the 
quantity was not definitely mentioned. The settlement 
rices were: 57s. 14d., 52s. 104d., and 60s. 9d. per ton. 
e following are the quotations for No. 1 makers’ iron: 
Clyde, 65s. per ton; Gartsherrie and Calder, 65s. 6d. ; 
Summerlee, 70s.; Langloan and Coltness, 70s. 6d. 
—the foregoing all shipped at Glasgow; Glengar- 
nock (shipped at Ardrossan), 68s. 6d.; Shotts (shipped 
at Leith), 68s. 6d.; Carron (ship at Grangemouth), 
68s. per ton. The market was dull this forenoon, and 
about 7000 tons were dealt in at rather easier prices. 
Scotch warrants changed hands at 57s. 4d. one month, 
and left off 2d. down at 57s. cash per ton buyers. Cumber- 
land hematite iron was dealt in unchanged at 61s. cash 
with buyers over. In the afternoon about 7000 tons were 
again done, and quotationsstill kept easy. The settlement 
rices in the afternoon were: 57s., 52s. 6d. and 61s. per ton. 
he termination of the coal strike in America has dis- 
turbed the condition of things which was brought about 
¥ it, and it is certain to have the effect of hastening the 
shipment of pig-iron cargoes, which were being held back 
by the dearness of freights, co uent on the sudden 
call for prompt shipment of coal. ‘This demand for coal 
has now ceased, and charters are in many instances being 
cancelled, so freights for pig iron will probably return 
shortly to their previous levels. Some people expect that 
with the termination of the strike fresh business will 
start up brisker than ever, and certainly cheap freights 
will prove an aid thereto. Meanwhile fluctuations in the 
prices of warrants are not dependent upon the state of 
trade, but almost entirely on the state of the ‘‘ bear” 
account and the difficulties attendant in arranging over- 
sold dates. That this account is large is proved by the 
fact of three months’ iron having gone this week to back- 
wardation of at least 2s. 6d. under cash iron. Continental 
and home trade reports grow worse and worse. Makers’ 
prices here are practically unchanged. The stock of pig 
iron in Messrs. Connal and Co.’s warrant stores stood at 
32,210 tons —— afternoon, against 33,265 tons yes- 
terday week, thus showing for the week a reduction 
amounting to 1055 tons. 


Scotch Steel Trade.—The trouble in the American coal 
mining industry is having a somewhat adverse effect on 
the iron and steel industries here. Orders from Canada 
and the United States have seriously fallen off, and 
inquiries for the home market are none too plentiful. 
In the present state of uncertainty business gene- 
rally is — back. So far, however, no change in 
quotations has taken place; but there is a degree 
of —— that is almost beaming. Messrs. D. 
Colville and Sons, Motherwell, are exceedingly busy, 
their order-books being so well filled as to imdicate 
at least six months’ brisk work. The malleable iron 
trade is fairly well occupied on orders booked some time 
ago. 

Sulphate of Ammonia.—The shipments of this com- 
modity last reported were lighter than they have been 
for some time, the aggregate being put down at 1601 tons, 
which makes the total 119,200 tons, being an increase 
over the corresponding period of last year of 6778 tons. 
The market is weak for prompt delivery, and prices are 
again easier. For forward delivery, however, there is a 
good demand. The prompt price may be taken at 
11l. 15s, to 110. 17s. 6d. per ton at Glasgow or Leith. 


West of Scotland Coal Trade.—The usual advance in the 
rice of coal, which is generally about 1s. per ton, has 
n intimated to the merchants to take effect from the 
15th inst. Prices f.o.b. Glasgow, which are for the most 
part nominal, may be quoted as follows : Ell coal, 10s. 6d. 
to lls. 6d. per ton, according to quality; splint coal, 
10s, 6d. to 11s. per ton ; steam, 9s, 9d. to 10s. per ton; 
main coal, 9s. to 9s. 3d. per ton. Last week’s shipments 
of coal from the various Scotch ports amounted to over 
250,000 tons, being an advance of fully 30,000 tons over 
the despatch in the corresponding week of last year. For 
oor up to last Saturday the shipments amounted to 
8,663,121 tons, showing an increase of 777,743 tons over 
the corresponding period of last year. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Professor Arnold on ‘‘ What is Steel ?” —At the Sheffield 
University College, on Monday evening, Professor J. O. 
Arnold delivered a lecture on the above subject. Pro- 
fessor Ripper occupied the chair, and in a few opening 
remarks commented on the recent decision of the stipen- 
diary magistrate, which led to the controversy. He 
said the conclusion was directly opposed to the teach- 
ings of the experience of every practical man, and to 
disregard it would be to stand idly by while a gante of 
fast and loose was being played with the Sheffield steel 
industry. As a sequel of the lecture, the Sheffield 
Society of Engineers and Metallurgists suggested that a 
committee of inquiry should be formed to consider the 
possibility of arriving at an authoritative definition 
of steel. To form such a committee it would be 
necessary to obtain the combination of the Cutlers’ 
Company and the Chamber of Commerce, in con- 
junction with the Sheffield Society of Engineers and 

etallurgists. In the hands of a representative and 
competent committee, all branches of the steel trade 
might be assured that their interests would be looked 
after. Professor Arnold, in the course of a lengthy paper, 
said it had been legally decided that a casting as 
over 3 per cent. of carbon, 1} per cent. of silicon, an 
3 per cent. of sulphur, was steel. \ Instead of appealing to 





experienced practical and theoretical metallurgists, the 
stipendiary adopted the utterly exploded d that 
metal which would harden, temper, and -let sl was 
steel, and metal which would not harden was not steel, 
To show the absurdity of this decision, it meant that the 
millions of tons of steel boiler-plates, ship-plates, girders, 
tubes, and railway axles supplied during the last thirty 
years as steel, were not steel at all, because they would 
not harden and temper. The battle they were fighting to 
obtain a legal definition of steel could only be won by a 
flank movement, and the key to the position was the word 
“* process.” On that basis he prepared a classification 
which defined all the finished materials produced in iron 
and steel metallurgy, and submitted tentative proposals, 
In conclusion, the Professor sounded a stirring call-to- 
arms, and confidently appealed to manufacturers and 
workmen to rouse up and support those who wished to 
at once ruthlessly cut out that cancer spot which, if 
ee might attack the very vitals of Sheffield’s light 
industries. The Master Cutler proposed a vote of thanks 
to Professor Arnold for his lecture, and said that any 
effort to promote honest trading would have his heartiest 
sympathy. 

Iron and Steel.—The armour-plate manufactories are 
now fairly well employed, and inquiries for forgings of such 
descriptions as would be required in the construction of 
vessels of war, as well as merchant steamers, are very nume- 
rous, but so far only a few orders have resulted. Makers 
of railway material report that the condition of the 
industry cannot be descri as satisfactory. The home 
railway companies are ordering fairly freely, but the 
facilities for producing such goods are now so enormous 
that only by abnormal requirements could all the works 
be kept employed. Comparatively little business is 
being done with foreign countries. Some firms state 
that their business with India is less than usual, and so 
far orders have only come in very slowly for South Africa. 


South Yorkshire Coal Trade.—Collieries throughout 
this coalfield are working well, and business is described 
as being brisk in all branches. The demand for all 

ualities is on the up grade, and the shipping business 
shows no sign of the season being on the wane. A brisk 
trade is being done with France and Belgium, chiefly in 
fuel for gas-making purposes, for which this district has 
a reputation. Should there be an extension of the 
troubles in France, the requirements of these two coun- 
tries would rapidly increase, and considerable difficulty 
would be experienced to meet the unusual demand, as 
most of the collieries in this district have contracts almost 
up to their full output. Prices for all classes of coal 
remain firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the market was 
cheerless in tone, and little business was transacted. The 
apparent end of the American demand, the very mode- 
rate inquiries from the Continent, and the fact that ircn 
is being slowly but surely added to the public warrant 
stores, all tended to assist in the reduction of quotations, 
and, as a matter of fact, prices for nearly every descriy - 
tion of pig iron were lowered. Merchants were ready 
enough to sell No. 3 g.m.b. Cleveland pig iron at 52s. 3d. 
for early f.o.b. delivery, and some of the producers also 
disposed of the ruling quality at that figure. Buyers were 
very backward. No. 1 fell to 54s. 6d., and No. 4 foundry, 
though still understood to be very scarce, was reduced to 
52s. Thus all foundry kinds were down 6d. since last 
week. Grey forge and mottled each fell 3d., the former 
being put at 49s., and the latter at 48s. 6d. White ircn 
was not reduced, the price remaining at 48s. The cheap- 
ening influence was extended to East Coast hematite pig 
iron, No. 1 falling to 57s. 9d, and mixed numbers to 57s. 
—in both cases a reduction of 3d. No. 4 forge hema- 
tite was quoted 54s. 6d.—the same as last week. Spanish 
ore showed an undoubted downward tendency, rubio 
being obtainable at 15s. 9d. ex-ship Tees, although in 
Spain the quotation had not been lowered. 


Manufactured Iron and Steel—In these two important 
branches of the staple industry there is practically nothing 
new to report. Most departments are very indifferently 
employed, and, in fact, makers of railway material are the 
only people really busy. Heavy sections of steel rails are 
5l. 10d.; and cast-iron railway chairs, 3/. 12s. 6d.—both 
net cash at work. Common iron bars are quoted at 6U. 5s. ; 
best bars, 6/. 15s.; iron ship-plates, 6/. 5s. ; steel ship- 
plates, 5/. 15s.; iron ship-angles, 6/.; and steel ship- 
angles, 5/, 12s. 6d.—all less the customary 24 per cent. 
discount. 

Coal and Coke.—As was expected, the end of the strike 
in America has lessened the demand considerably from 
that quarter, with the result that several classes of fuel 
are cheaper. Bunker coal is abundant, and quotations 
show a marked downward tendency. Demand for gas 
coal is now almost at its best, and quotations range from 
10s. 6d. to lls. f.o.b. Coke is still in good request, both 
for local consumption and for shipment, but a reduction 
has been made on the recent high prices ruling. Average 
blast-furnace qualities are now 16s. delivered here, and 
export kinds 18s. to 18s. 6d. f.o.b. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam-coal trade has continued to shew 
a good tone, but the recent exceptional activity observable 
has subsided, in view of the practical settlement of the 
great strike in the American coal trade. The best steam 
coal has made 16s. to17s. per ton, while secondary qualities 
have brought 15s. to 15s. $d. per ton. House coal has 
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— 
ained without change ; No. 3 Rhondda large has been 
ating 15s. 6d. per ton. Foundry coke has been quoted 
‘at 19s. to 20s. per ton, and furnace ditto 17s. to 18s. per 
‘ton. As regards iron ore, rubio has been quoted at 14s. 6d. 
r ton, while Tafna has made 15s. to 16s. 6d. per ton ; 
and Almeria 14s. 9d. per ton. 

Electrical Power. — According to an arrangement be- 
tween the South Wales Electrical Power Distribution 
Company, Limited, and the South Wales Electrical Power 
Distribution Company, the latter, which is an incorporated 
company, has reimbursed the former for the cost and risk 
of obtaining its Act of Parliament. Additional capital 
will be required in order to carry out the programme 
which has been prepared. 

Accelerated Construction.—When the line-of-battleship 
King Edward VII. was laid down at Devonport in 
March this year, the local officials gave March, 1905, as 
the probable date of her completion. During the past 
few weeks, however, she has m advanced with great 
rapidity ; and as there appears to be no likelihood of 
interruption, the officials have informed the Lords of the 
Admiralty that there is now every probability of the 
vessel being ready for sea by September, 1904. There is 

reason to believe also that the cruiser Encounter will 
apparel for sea by the early part of July, 1904, 
instead of, as at first hinted, October, 1904. 


Cardiff Tramways.—The Tramway Committee of the 
Cardiff Town Council decided, on Friday, on the recom- 
mendation of the Parliamentary Committee, to advise the 
Council to apply for a provisional order enabling it to 
construct and work new lines and extensions of the Cardiff 
tramway system. The general tone of the discussion was 
that if, after the order had been obtained, difficulties 
arose, the power might, at the discretion of the Council, 
remain in abeyance for a time. 


The Swansea Valley.—The collieries have continued 
active, there having been a large demand for coal on 
foreign account. ‘The steel works are also busy, and 
srices for bars have somewhat hardened. The engineer- 
ing works are pretty well off for orders. 


The Great Western Railway and Ireland.—.A contradic- 
tion is given to a statement that the Great Western Rail- 
way Company had contracted for two 25-knot steamers to 
run regularly between Milford Haven and Queenstown. 


Re-boilering Torpedo-Boats.—Torpedo-boats Nos. 52, 53, 
and 55 left Devonport on Monday for Messrs. Laird 
Brothers’ works at Birkenhead, where they will have 
their locomotive boilers replaced by boilers of the water- 
tube type. Torpedo-boats Nos. 57, 58, and 59 were to 
have left Devonport on Monday for Cowes, to be similarly 
reboilered by Messrs. J. and S. White, but at the last 
moment the order was cancelled. 








MISCELLANEA. 
Tr is Stated that during the recent coal strike in America, 
20 freemen were killed and 40 injured by the unionist 
strikers, whilst the material damage done was great. 


The traffic receipts for the week ending October 12 on 
33 of the polation take of the United Kingdom amounted 
to 1,991,372/., which was earned on 20,2514 miles. For 
the corresponding week in 1901, the receipts of the same 
lines amounted to 1,918,481/., with 20,153} miles open. 
There was thus an increase of 72,8917. in the receipts, and 
an increase of 98 in the mileage. 


Messrs. G. J. Poore and Co., Limited, of 59 to 61, 
Tithebarn-street, Liverpool, are publishing a Drawing, 
Tracing, and Photo Entry Book, which has been prepared 
in accordance with a plan drawn up by Mr. E. L. Collins, 
of 24, Marine-cresent, Waterloo, Liverpool. The book 
consists of a series of large pages ruled with a number of 
headings, which refer to the description of the drawing, 
its location, the draughtsman’s name, the date of comple- 
tion, the name of the tracer, and the date when executed, 
the number of photo-copies taken, and the order number. 
The book is prefaced by a two-page index, and is very 
strongly bound. 


A series of new cells and quarters are now being built 
at Newgate, on the concrete and iron system introduced 
by the Fireproof Partition Syndicate, Limited, of 10, 
York-buildings, Adelphi, W.C. With this system the 
iron fonndation consists of thin corrugated plates, the 
corrugations being dovetailed so as to firmly key the 
concrete in place. In executing the work the corrugated 
sheets are first put in place, and then the concrete plastered 
on, no shuttering or centring being required. Roofs, 
walls, and floors are all made in the same way, the thick- 
ness varied to suit. In ition work a light I-beam 
nes re ppd, bing held bythe grooves at calcd 

are slipped, being held by the ves at each side 
of the I-beams. No fastening is needed between the 
plates and the standards, since, after plastering, the con- 
crete holds the whole firmly together. 


The directors of the Lancashire and Yorkshire Railway 
Company decided at their board meeting this week to 
electrify their Liverpool and Southport Hailway, which 
18 about 18} miles long, and which carries an enormous 
residential traffic. All the detail plans for this work 
pet received careful consideration during the past 
been months, and various experiments which have 

= ges Pe the os —— have — in 

; m im points of operating, thus en- 
oo the work to be put in. hand at ag fi is antici- 
ja that if the contractors,. who have already been 
ao to manufacture such portions of the plant as the 
in will not construct at their own works, 
ehver carly enough, the trains will be running in 


about nine months. If this is done, the Liverpool and 





Southport line will be the first main line railway to be 
converted to the new system in this country. 

On Monday, October 13, Professor Goodman delivered 
the presidential address to the members of the Yorkshire 
—— Society, taking for his subject, ‘‘ Engineering in 
Canada and the United States.” He briefly and graphic- 
ally described the journey across Canada by the Canadian 


Pacific Railway and back through the States, giving Ki 


special attention to the engineering points of interest. 

uring a three months’ tour he and four students had 
visited many large works, and found that, though in some 
cases very high-class work was turned out, rough and un- 
enduring productions were the rule. The displacement 
of manual labour by machinery was very striking, some 
works in full swing presenting almost a holiday appear- 
ance. The Professor emphasised the fact that Americans 
work with the best tools. The prospects for young tech- 
nically-trained engineers were stated to very good 
Victoria (British Columbia) being especially mentioned 
as a favourable field for mining engineers. 

An interesting case, in which compensation was sought 
for material damage to premises by the construction of 


the Great Northern and City Railway, came last week 
before Mr. Under-Sheriff Burchell and a special jury. 
rfect faith—con- 


The complainant—doubtless in 
tended that structural ag $ to his premises had resulted 
from the operations of the defendants, and supported his 
case by the evidence of an architect and tenants. The 
railway company, on the other hand, tendered evidence 
that under the system of working adopted settlement was 
impossible, and further showed that the houses were 60 to 
70 years old, and rested on very shallow foundations. The 
most striking testimony in their favour, however, was 
provided by photographs taken of the buildings in a 
tion prior to the commencement of their work. ese 
showed an extensive crack in the walls of one of the houses 
in question. In the end the jury were unanimously of 
— that the damage in question was merely the work 
of time, and in no way attributable to the construction of 
the ‘‘ tube.” 

From a Reuter telegram it appears that the Chamber 
of Mines, Johannesburg, is desirous of taking steps to 
obviate or minimise the occurrence of miners’ phthisis, 
and invites practical suggestions and plans for combating 
the causes leading to the same. No definite information 
is before the Chamber as to the causes of the disease, 
but the general assumption is that it is chiefly due to the 
inhalation of fine ag dee off during the machine drill- 
ing operations. The mber offers the following awards 
for the best three practical suggestions and devices on this 
subject: namely, first prize, . and a gold medal ; second 
prize, 250/. ; third prize, 1007. In suggesting devices for 
attaining the object desired, the following points are to be 
Rye | taken into consideration : 1. The applicability 
of the device or the apparatus to the existing system of 
machine drilling. 2. T @ practical demonstration of the 
device or ap tus. The judges, before making the 
final award of the prizes, will be entitled to require tests ; 
and if they are not satisfied with any proposed device, 
they will be at liberty to reopen the competition, or 
award a part only of the prizes. The papers in 
connection with this subject must be accompanied 
by the plans, models, or apparatus of the devices 
suggested, and will be receivable at the offices of the 
Chamber of Mines, Postbox 809, Johannesburg, up to 
February 15, 1903, or at the London agents of the 
Chamber, Messrs. rsdorf and Co., Wool Exchange, 
Coleman-street, E.C. The judges for the award of the 

rizes will consist of two members of the Transvaal 

edical Society, two members of the Mine-Managers’ 
Association of the Witwatersrand, and two members of 
the Mechanical Engineers’ Association of the Witwaters- 
rand, together with three consulting mining engineers to 
be selected by the Transvaal Chamber'of Mines, and two 
— rock-drill miners to be selected by the Mine- 

anagers’ Association. The decision of the majority to 
be final. 

A report on ‘‘ Accidents and Casualties in the United 
States and in the United Kingdom,” ¥ Mr. H. A. 
Walker, one of the deputation sent by the London and 
North-Western Railway Company to the United States 
to investigate certain railway matters, has been issued by 
the authorities at Euston. At the outset Mr. Walker 
points out that, whereas the mileage in the United States 
1s almost nine times as great as that in the United King- 
dom, there are twice as many passengers (exclusive of 
season-ticket holders)carried on the railwaysof the latter as 
on the railways of the former country. In 1901 there were 
1,071,169 employés engaged on the ae in the United 
States, giving an average of 548 per 100 miles of line; in the 
United Kingdom there were 575,834 employés, an average 
of 2635 per 100 miles of line. The comparative number of 
sca Arg in relation to mileage employed on the British 
railways ischiefly brought about by the following causes : 
(a) That on many lines in the United States there is prac- 
tically no system of signalling ; (b) that the American 
railways do none of their own parcel work, and that they 
do neither collection nor P ppsat of goods; (c) that the 
number of men employed on the upkeep of the per- 
manent way is very small on the American railways com- 
pared with the lines on this side ; and (d) that the density 
of the traffic in the United Kingdom, rag opt with that 
in the United States, renders necessary the employment 
of a greater number of trainmen per 100 miles of line. 
There are no figures giving the number of accidents to 
passenger trains in the United States for any one given 
year, but in October, November, and December of 1901 
there were altogether 1481 collisions and 877 derail- 
ments, of which 257 collisions and 65 derailments affected 
passenger trains. According to the Board of Trade 
returns for the whole year 1901, there were altogether 
194 cases of collision and 82 cases of derailment in the 





United Kingdom, of which about 125 collisions and 65 
derailments affected mger trains. The greater pro- 
portion of accidents to trains in the United States can be 
attributed to two main causes: (1) The almost general 
absence of block working on the railways; and (2) the 
fact that the permanent way is neither laid nor main- 
tained in the efficient manner usually adopted by the 
British railways. Although the railways in the United 

om conveyed twice as many passengers as were 
carried by the lines in the United States, the number of 
passengers killed on the former through accidents to 
trains during the year 1900 was 16, as —— with 93 
killed in America, the number of injured being 863 and 
1999 respectively. The number of accidents to ngers 
from other causes also comes out favourably to the British 
railways, being 126 killed and 2187 injured in the United 
Kingdom, as compared with 156 killed and 2129 injured 
in the United States. 


A meeting of the Institute of Marine Engineers was 
held on Monday evening, at the Institute premises, 58, 
Romford-road, Stratford, E. Mr. Peter Smith occupied 
the chair. A paper on the ‘Standardisation of Pipe 
Flanges and Flanged Fittings ” was read by Mr. Ruthven, 
and a lengthy discussion of the paper followed. Mr. 
Ruthven, in the course of his paper, said that in April 
last a paper on the ‘* Dimensions of Flanges for Steam 
Pipes and the Standardisation of Pipe Flanges and 
Flanged Fittings,” was Mr, R. E. Atkinson 
before the Institution of Mechanical Engineers. The 
Institute of Marine Engineers had been invited to 

ve the subject their attention, and transmit to the 

nstitution of Mechanical Engineers the results of their 
discussion, to aid that institution in arriving at suitable 
standards. It wss well known that no two makers sup- 
plied interchangeable fittings; the most to be looked for 
was that a maker would always stock fittings that would 
fit when they supplied the original parts. For the buyers 
it would be of great value if they could at once pure 
fittings that would take the place of broken pieces. 
Whether this would be equally to the advantage of 
the makers was another question. He was of opinion 
that if buyers desired interchangeable flanged pipes and 
fittings, they would have to employ inspectors to test 
and mark them, in the same way as was done with stan- 
dard weights and measures. In adopting any standard 
for this purpose it was evident that fittings would be too 
heavy in the majority of cases, Fittings that were 
required for work at 100 lb. pressure would be too 
heavy for 10 lb. pressure; and, consequently, the weight 
and price would be heavier than if the fittings were 
made specially for the job. If buyers of steam fittings 
would decide to buy from one maker only, there need 
be no difficulty, for under these circumstances any. of 
our great mikers could arrange to have their 
procurable in all the chief ports, and soon the smaller 
makers would be obliged to follow. He thought this 
would be the quickest way to get a universal standard. 
The chief points for discussion were: 1. Should the dia- 
meter of flanges be one diameter for each size for all 
pressures ? (2) Should the number of bolt-holes for each 
size be constant ? and (3) the question of the position of 
the bolt-holes for all sizes. As to the number of bolt- 
holes, the author of the paper read before the Institution 
of Mechanical Engineers was of opinion that the number 
should in every case be divisible by four, and that the 
holes should be drilled off the centre line of valve or 
fitting, and symmetrically on each side of it. To get 
over some of the difficulties of various standards of mea- 
surement, it might be convenient to give pipes and fittings 
a standard number or letter, and so, when ordering a fitting 
in this way, the new part would always fit. For standardi- 
sation to be of the greatest value, the fittings would have 
to be made for the highest pressures. He thought that 
the buyers of small fittings would be the first to find the 
benefit of standards, and a combination of manufacturers 
of such fittings would soon accomplish this. 








PrersonaL.—Mr. Arthur Jacob, M.I.E.E., has been 
appointed general manager of the British’ Schuckert 
Hisotric ne See Clun House, Surrey-stréet, 
Strand, London, W.C. 





Mopet Supe-VALvE Grars.—We have received from 
Mr. W. A. Bedford, of Hurdybutts, Wigan, a cardboard 
model of a Meyer valve gear, which he is now offering for 
the use of technical schools and the like. The model, 
which is made to scale, shows very clearly the action of 
the gear, and the effect of screwing in or out the two 
Meyer slide valves. The model is a by a 
descriptive pamphlet, and by a series of illustrative 
Zeuner diagrams, ; 


Lran’s Navy List,—We have received the October 
issue of this most serviceable a Pom Messrs, Witherby 
and Co., 326, High Holborn. .C., containing, as‘ it 
does, not only the usual official lists, but records of 
the war service of nearly the officers in the Service. 
We note that the list of chief inspectors of machinery 
has been increased to 12, five y= mee a having been 
made dating from April, while the number of inspectors 
of machinery is now - ten appointments to fill vacancies 
and additional having been made to date from April last. 
The extent of promotion, however, is slow, only 13 
having had this year the step a to fleet-engineer rank, 
and 28 to chief-engineer rank. There is included, for the 
first time, a short review of the pi of the Royal 
Navy during the Victorian era ; but it scarcely justifies 
the title, as it is concerned more with the subject of 
the personnel, and largely. with the lack of promotion 
of officers. Engineer officers, however, are, as usual, 
ignored. - 
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Austria, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 
Cars Town : Gordon and h. 
EprxpurGH : John Menzies and Co., 12, Hanover-street. 
Franck, Paris: Boyveau and Chevillet, Librairie Etrangtre, 22, 
Rue dela Banque ; M. Em. Terquem, 31bis, Boulevard Haussman. 
’ Also for Advertisements, Agence Havas, 8, Place de la Bourse. 
GERMANY, Berlin : Messrs. A. Asher and Co., 5, Unter den Linden. 
Frankfurt-am-Main ; Messrs. G. L. Daube and Co. (for 
Advertisements). 
Leipzig : F. A. Brockhaus. 
Mulhouse : H. Stuckelberger. 
Giaseow : William Love. 
Inv1A, Calcutta : Thacker, Spink, and Co. 
Bombay : Thacker and Co., Limited. 
Iraty : U. Hoepli, Milan, and any ne office, 
LIVERPOOL : Mrs. ‘Taylor, 
MANCHESTER : John Heywood, 143, 


te. 
Norway, Christiania: Cammermeyers, handel, Carl Johans 
Gade, 41 and 43. 


New Sourn Wags, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street. or Soe a —— 
EENSLAND (SoutH), Brisbane : on an 
oe Sourn , Townsville : T. Willmett and Co. 
aM: H. nar eed — we” oe 
Sourn AustRawA, Adelaide ; W. O. Rigby. 
Unitep States, New York: W. H. Wiley, 43, East 19th-steet. 
Chicago: H. V. Holmes, 1257-1258, Monadnock 


Block. 
VicrortA, Melbourne : Melville, Mullen, and Slade, 261/264 Collins- 
street. Gordon and Gotch, Limited, Queen-street. 


We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JouNsoN, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Winky, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 12. 16s. Od. ; for thick (ordinary) 
paper edition, 21. Os. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


NOTICE TO AMERICAN ADVERTISERS. 
American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
Block, Chicago, from whom all particulars and prices can be ob- 
tained. 

















ADVERTISEMENTS. . 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside es may obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 
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MECHANICAL TRACTION FOR 
MILITARY PURPOSES. 

THE military authorities are very laudably fol- 
lowing up their efforts to establish an efficient 
organisation for the mechanical conveyance of. war 
matériel. There has recently been concluded at Alder- 
shot another series of trials which have been under- 
taken under the auspices of the Mechanical Trans- 
port Committee of the War Office. These, unlike 
those carried out last December, of which we gave 
an account at the time,* were not competitive 
between manufacturers, but were carried out by the 
Committee with vehicles owned by the Crown. 

The history of the subject is now carried a 
step further by the War Office, by the issuing 
of a report of the trials of last December, to 
which reference has already ‘been made; and 
this official document throws considerable light 
on certain incidents that were not clearly 
understood at the time. It will be remembered 
that four firms sent vehicles to compete. These 
were Messrs. E. Foden and Co., G. F. Milne and 


®|Co., the Straker Steam Vehicle Company, and the 


Thornycroft Steam Wagon Company, the latter 
firm sending two wagons. It will further be re- 
membered that the Thornycroft Company received 
the first prize of 5001., Messrs. Foden being awarded 
the 2501. prize, and that of 1001. going to the 
Straker Company. The owners (Messrs. Milne) 
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because Messrs. Foden were placed only second in 
order of merit. Their vehicle had, on the whole, 
made the best time, and the water consumed was 
less than that required for the other wagons. This, 
the critics urged, was more than an offset — 
failure on the rough-ground tests, when the Foden 
wagon was disabled in a ditch. This vehicle had 
a condensing apparatus by means of which a certain 
portion of the steam ing through the engine 
was returned to the boiler. The official report, 
just issued, states that ‘‘ No. 3 (Foden) returned a 


*| certain (unascertained) amount of condensed water 


to the feed-tank, the only attempt at filtration 


| being the passing it through a few shavings.” 


The Committee commissioned Mr. C. Stromeyer, 
the chief engineer of the Manchester Steam Users’ 
Association, to inspect the boilers after the trial, 


31|and his report stated that the water in the Foden 


boiler contained a certain quantity of grease, ‘‘a 
condition,” the report adds, ‘‘ obviously incom- 
patible with safety and efficiency.”: It is but right 
to say here, however, that the official report of the 
Committee also states that ‘‘as “far as the road 
trials were concerned three of the vehicles, No. 3 
(Foden), No. 5 (Straker), and No. 6 (Thornycroft), 
did all that was asked of them, and such break- 
downs as occurred were due to small defects in 
manufacture or design, ‘and: were capable of rectifi- 
cation.” .This may be pronounced a satisfactory 
result, considering the novel character of the work 
and the small experience engineers have had of 
steam road vehicles running at fair speeds and 
heavily laden. The statement we published in our 
issue of July 4 as to the subsequent working of the 
Thornycroft wagon No. 6 upon active service in 
South Africa shows that such vehicles will perform 
most valuable service in the actual work for which 
they are designed. 

As a further justification of the much-criticised 
award of the Committee, it may be stated that 
Messrs. Foden desired to have two men on the 
footplate of their vehicle; but, as this was con- 
trary to the conditions of trial, permission was 
refused. They therefore arranged to run with 
three drivers who relieved each other. On the 
second day, however, Mr. Foden said it was dan- 
gerous for the driver to let go the wheel to fire the 


| boiler without slowing the speed each time, and he 


asked that a second man should ride near the driver 
so as to steer during the process of firing. ‘In con- 
sequence it was decided by the Committee to allow 
the vehicle to complete the trials with the second 
man to be used for the purpose asked; but the 
attention of the competitor was called to the fact 
that by running with two men the conditions laid 
down were contravened. ‘‘The second man was,” 
the report goes on to state, ‘‘taken on the foot- 
plate during the remainder of the trials; but, instead 
of confining his work to that for which permission 
had been obtained, one of the two men acted as 
steerer and the other as fireman throughout, thus 
undoubtedly enabling this vehicle to obtain better 
records than would have been obtained by the use 
of a single man only.” 

These details are of some value from a con- 
structive point of view for those who are designing 
military lorries, as they indicate the views of the 
authorities on the question. Apart from this, how- 
ever, it is but fair to give them publicity now that 
they are embodied in an official report. At the 
time of the award a good many hard things were 
said in the Press respecting the action of the Com- 
mittee, the members of which wére prevented by 
official regulations, as well as by etiquette, from 
replying. What is now set. forth appears a com- 
plete answer to these criticisms, even if we put on 
one side the further statement of the Committee 
that ‘‘ on the whole, the arrangements for manipu- 
lating this lorry are not at all well adapted for 
military requirements.” 

Three types of machinery were represented in 
the competing vehicles. First, there was the 
steam engine with locomotive-type boiler ; secondly, 
the steam engine with vertical water-tube boiler ; 
and thirdly, the internal-combustion engine. In 
the first class the transmission of power to the 
driving wheels is effected by means of a chain. 
The great benefit of the chain drive is its flexibility 
—a most advantageous feature in the case of spring- 
mounted vehicles. - The corresponding objection is 
the liability of the chain to elongate through wear, 
and thus to get out of pitch; whilst there is always 
a ibility of breakage with so many small parts: 
When chains get out of pitch they are apt to mount 
the teeth of the sprocket-wheel. During the trials 
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the chain-driven lorry required adjustment twice, a 
circumstance, as the report states, which ‘‘ cannot 
be regarded as satisfactory.” We have heard of 
one military steam lorry having three new chains in 
the course of six months. 

A point of some importance, and worth noting as 
apt to be overlooked, is facility for looking ahead. 
One of the steam wagons, designed especially for 
military work, was objected to because the load 
was in front of the driver, the machinery being 
carried by the rear wheels. In the case of bulky 
freight—forage, for instance—the man would not be 
able to see ahead at all. In another case fault was 
found‘ because the brake was so placed that the 
driver could neither steer nor see where the vehicle 
was going ; and, again, the driver’s seat was so low 
that he could not get a good view of the road. 

The boiler question is most fully discussed in Mr. 
Stromeyer’s report. The Committee state first of 
all that the vertical water-tube boiler has notable 
advantages on rough ground, as it is not liable 
to overheating when tilted to a considerable angle, 
a defect which exists with the locomotive type of 
boiler. The commendable celerity with which the 
fire was drawn from the furnace of Messrs. Foden’s 
lorry, when she unfortunately came to grief in a 
ditch, was a speaking comment on this fact. Under 
such circumstances, as the report states, ‘‘the 
vehicle is deprived of power of helping itself. A 
boiler in which steam can be kept up, even when 
tilted at considerable angles, has, therefore,” great 
advantages for military purposes. 

The Thornycroft water-tube wagon boiler, the 
design of which is now well known, is first dealt 
with in Mr. Stromeyer’s report. It consists of 
two horizontal annular fe placed vertically 
one above the other, and connected by the water 
tubes. The operation of opening-out is performed 
by removing the top and bottom cover rings, when 
the inside of the chambers and the interior of the 
tubes can be examined. The report states that 
the opening-out of the boiler, renewing a tube, 
and closing up again, might be expected to take 
three or four hours ; an allowance of time which 
we should think ample for the operation. At any 
rate, the design of this boiler lends itself admirably 
to such work. On examination, a slight amount of 
scale was found where the feed struck the inner 
shell, and where the water seemed to have struck 
back. There was a little mud, but the tubes were 
clean. The arrangements for drawing the fire 
might have been improved, but no danger was to 
be apprehended should the boiler be placed at a 
considerable angle. The Manchester Steam Users’ 
Association has had experience with this type of 
boiler, and has found it a serviceable one. 

The Straker boiler was also of the water-tube 
type, and although designed ‘‘to afford special 
access for disconnecting and cleaning,” did not, as 
fitted, appear to meet with Mr. Stromeyer’s full 
approval in this respect. To partially open it out 
‘‘entailed the breaking of several cone union 
joints, as well as the bolted joints of the safety 
valve, injector, blow-off, and exhaust to the funnel. 
In addition, the internal steam pipes to the injector 
and to the water gauge proved to be inconvenient 
during this opening-out operation.” The number 
of bolts to unscrew being less than with the 
Thornycroft boiler, one would think the time occu- 
vied by opening-out should have been less; but 

fr. Stromeyer considers three to four hours would 
be needed. When the outer and inner shell of the 
boiler are removed, the water side is fully ex- 
posed ; and, internally, this is pronounced one of 
the most accessible boilers yet designed. The 
sweeping of the tubes would, however, be attended 
by difficulty. On opening up, only a small quan- 
tity of scale or mud was found. The fires can be 
readily clinkered or withdrawn—a feature in which 
this boiler excelled the other two—and no danger 
would follow if the boiler w2re placed at a consider- 
able angle. 

The Foden boiler was of tne locomotive type, and 
‘*being of small dimensions, was naturally not very 
accessible internally.” Though no scale was seen 
on the parts that were open to inspection, grease 
was noticed above the water level. r. Stromeyer 


says that ‘it is gee gS whether condensed 


steam, even if well filtered, should be allowed to 
enter the boiler unless the heat in the firebox is 
never very intense, for it isa very general experience | po 
hat even a flavour of grease in the feed-water 
cwses trouble in boilers which are heavily worked.” 
ring this boiler with the two water-tube 
r. Stromeyer says : 
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The volume of water of this boiler is greater than that 
of either previously-mentioned water-tube boiler, and the 
danger of accidentally emptying this boiler is, therefore, 
relatively more remote. On the other hand, the firebox 
crown and the upper rows of tubes are exposed to intense 
heat ; and if the water level should accidentally sink below 
these parts, they would rapidly become overheated. There 
is therefore more danger of overheating these parts if the 
boiler should be accidentally placed at a considerable 
angle, more particularly if the leading wheels were placed 
on a lower level than the trailing ones. 

The details here mentioned afford useful hints 
to those who propose designing steam vehicles. It 
is in subordinate matters that trouble often arises 
in small engines, the want of provision for ready 
accessibility being one of the most fruitful sources 
of trouble. One could not, however, follow the 
trials of last winter without being impressed by 
the difficulty that must inevitably exist in generating 
steam on small road locomotives, such as those under 
consideration. Still, the only internal-combustion 
engine entered failed to carry out the programme, 
and, indeed, could not be pronounced as otherwise 
than a failure. In the lighter description of vehicle, 
the now ordinary motor-car, the internal-combus- 
tion engine has distanced all competition, even 
when working at the considerable powers needed 
for the excessive speeds of racing. No doubt the 
Milne lorry would have given an excellent record 
if the War Office authorities had allowed the use 
of petrol, but it was a condition of trial that 
oils under 75 deg. Fahr. flash-point should not 
be employed. The use of heavier oils, or ordinary 
burning oil, in an engine has never been quite satis- 
factorily solved ; and although the Milne wagon was 
run on the road, it had to be started and worked 
with petrol for about 10 minutes before the heavier 
oil could be used. 

No doubt the chief reason why the War Office inter- 
dict petrol is that it might be unsafe in hot climates ; 
but, unfortunately, the very characteristic which 
thus renders it undesirable supplies the qualities 
needed for efficient working. The great advantage 
of the internal-combustion motor is the small 
amount of fuel that has to be carried—a most im- 
a consideration for military purposes; but 

eyond this the question of water supply is nearly 
eliminated. Forty gallons of oil gave the Milne 
lorry a radius of action of 145 miles with a load of 
3 tons, whilst the water consumption was but 
one gallon for 30 miles. On one trial this wagon 
made a run of 32? miles without stopping, at the 
rate of 6.64 miles per hour when carrying a 3-ton 
load, 

Good as the above performance is, the internal- 
combustion engine for heavy oil (‘‘heavy” in 
motor-car phraseology) will need much improve- 
ment before it can meet the requirements of the 
War Office. The oil engine also has not the 
elasticity of steam; that is to say, its range 
of efficiency is more confined. The cut-out 
governing is a disadvantage, and the heavy 
flywheel is objectionable. The ordinary motor 
car works by change gearing, but the frequent 
use of that is inconvenient in any case, and for 
larger engines it is especially so. That the diffi- 
culties in the way of the use of the internal-com- 
bustion engine working with ordinary oil will be 
overcome, there is every hope; at any rate, the 
military authorities appear to think so, for they 
have set the builders of self-propelled road wagons 
a task which, we should say, could never be accom- 
plished by steam propulsion. 








FUEL ECONOMY IN COAL PITS AND 
TRON WORKS. 

WE once met a colliery proprietor—it is a very 
long time ago—who objected to uneconomical engines 
because they made so much ashes to be shovelled 
about. He did not seem to mind how much coal 
they burned, provided they left nothing in the way 
of refuse. Apparently there are still many pit- 
owners who take little account of the coal consumed 
at the bank, for only last Monday Mr. A. M. 
Henshaw told the North Staffordshire Institu- 
tion of Mining and Mechanical Engineers that 
in their district they were wasting 100,000I. a 
year which might be saved by better steam 

lant. Actual tests at collieries had shown, 

e said, a consumption of 8 lb. of coal per horse- 
wer hour; and even with coal. at 4s. per 
ton the loss was enormous. Probably Stafford- 
shire is a worse sinner in this respect than some 
other coalfields ; but it is worth noticing that in one 
colliery district the inspector’s report shows that 





out of 755 boilers no less than 285 are of the old 
egg-end type. It is quite certain that there is an 
immense amount of waste in collieries, due to the 
fact that coal is so easily obtained, and that the 
managers are seldom sufficiently skilled as engineers 
to understand what a good engine can save as 
compared with a bad one. 

e see how little mechanical efficiency is valued 
in pits by the slow pro of the coal-cutting 
machine. In the United States the output of coal 
per man is 82 per cent. more than it is here, and 
this is greatly due to their mining coal by machi- 
nery, pits so operated showing more than double our 
output per man. Mr. Henshaw told his audience 
that the Americans used largely the original English 
machines, improved and adapted to their own 
requirements, giving another illustration of the 
fact that we are better mechanics than business 
managers. We have less than 400 machines in our 
collieries, while there are 3500 in regular use in the 
States. Our outputs range from 1} to 3} tons per 
man per day, and theirs from 4 to 8 tons, with a 
saving varying from 4d. to 1s. There are many 
collieries here which do not make 4d. a ton profit 
on their output. Of course there are numerous pits 
in which the use of machines is impossible. 

But if the coalpits are spendthrifts in fuel, the 
iron works are more so, by their waste of valuable 
gas. A blast-furnace turning out 300 tons of pig 
per week has a surplus of 197,000 cubic feet of 
gas per hour after cine the stoves. Allowing 
10 per cent. for waste, and taking the calorific 
value at 95 British thermal units per cubic foot, 
this represents 1040 horse-power, even after 150 
horse-power have been deducted from the blowing 
engines and hoists. In applying these facts to 
North Staffordshire, Mr. Henshaw practically 
divided them by two, to be on the safe side. He 
assumed that for every 100 tons of pig iron made per 
day the surplus gas represented 1000 horse-power. 
Applying this to the 28 furnaces of the district, 
and assuming they produced 600,000 tons of iron 
per annum, the gas should afford power for a con- 
tinuous current of 13,600 electrical horse-power, 
after allowing 32 per cent for losses in generation 
and conversion. Mr. Atkinson, His Majesty’s In- 
spector, had reported that they had at their collieries 
engines of 30,000 indicated horse-power doing 
work other than winding coal. These engines 
work 10 hours per day, which Mr. Henshaw calcu- 
lates is equal to 12,500 horse-power over the cycle 
of 24 hours, adding: ‘‘ It is evident we should have 
from our 28 furnaces a surplus power, if taken con- 
tinuously, equivalent to that doing all the work at 
our collieries, except winding coal.” Unfortunately, 
it is not practically possible to store either gas or 
electricity, so that a part of the gas can scarcely es- 
cape being wasted. Applying the figures to the 350 
furnaces now working in the United Kingdom, we 
get acontinuous current of 170,000 electrical horse- 
power. The waste gases from the coke-ovens are 
estimated at 250,000 electrical horse-power. Mr. 
Henshaw calculated how many millions this power 
would sell for at a halfpenny per unit. It would 
have been, perhaps, more to the point to say it 
could have been sold at about one-sixth of a penny 
per unit cheaper than if the engines had been 
driven by coal. On a load factor of 50 per cent. 
that would represent a saving of a million sterling 
per annum. 

Great economy of fuel can also be obtained by 
producer gas. At the Teesside Engineering Works 
monthly returns show 0.89 lb. of fuel per brake 
horse-power. At the Leyton Electric Power Station, 
0.942 lb. per brake horse-power; at Uxbridge, 
1.067 lb.; at Winnington Chemical Works, 0.92 Ib.; 
at Paris, with French coal, 0.81 lb.; and at Zurich, 
1.22 1b. At Winnington a Premier gas engine of 
600 horse-power showed an average copsumption of 
1.05 Ib. of bituminous coal over two years, but 
at times fell as low as 0.88 lb. These results are 
due to the inherent economy of the internal-explo- 
sion motor. The producer wastes, or consumes, 
to 25 per cent. of the heat of the coal, but so also 
does the boiler. The gas engine, on the other hand, 
has a thermal efficiency of 15 to 30 per cent., against 
5 to 15 per cent. for the steam engine. Hence the 
combination of producer and engine is twice 4s 
economical as boiler and engine. : 

Mr. Henshaw’s address, which he delivered as 
President, was not exactly pleasant hearing for his 
audience. He showed them how they were wast- 
ing their resources, and then he foretold the com- 
petition that lies before them in the future. He 
reminded them that Mr. Schwab had said that 
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Americans must export their surplus iron, and 
they must sell it at a loss rather than decrease 
production. It is calculated that Alabama foundry 
iron can be delivered as ballast in cotton ships at 
Manchester for 50s. a ton, and New Jersey iron at 
Liverpool for 44s. a ton. With the 24 million tons 
capacity in the States, and more furnaces build- 
ing, there is reason, if not for fear, at least of a 
vigorous preparation for a struggle, which is 
sure to come. The first essential of successful 
manufacture is cheap raw material, and if expenses 
are needlessly increased at pits and works by 
extravagance in fuel, we are put at a great dis- 
advantage. It takes many tons of coal and pig 
iron to make a ton of finished steel in the shape of 
a gun or a crankshaft ; and if each ton costs 10 per 
cent. more than it ought to do, the final price is 
swelled most unduly. Sir James Joicey calculates 
that for the 15 years prior to 1900 the profits in 
coal-mining were only 4? per cent., without taking 
depreciation into account, while Mr. Henshaw 
estimates that the waste of fuel represents 3 per 
cent. on the whole capital invested in our collieries, 
to say nothing of the unprofitable employment of 
labour and plant. If one source of leakage is en- 
dured so complacently, may there not be others of 
equal importance. 








THE LONDON COUNTY COUNCIL AND 
ITS FIRE BRIGADE. 

WE have this year had occasion to deal at length 
with the Barbican fire, the Queen Victoria-street 
fire, and the Metropolitan Fire Brigade. The Bar- 
bican fire was one in which a very considerable 
amount of property was destroyed; the Queen 
Victoria-street fire involved serious loss of life. 
Both these fires were the subject of fire inquests, 
and in each case a strong condemnatory verdict 
was given by the jury in respect to points relating 
to the organisation and equipment of the Fire 
Brigade, as distinct from any question of personnel. 

The Fire Brigade Committee in both instances 
reported to the London County Council on the 
fires in question and the verdicts given, the report 
on the Barbican conflagration being dated July 
10, 1902, and that on the recent Queen Victoria- 
street fire being dated October 16, 1902. In both 
cases the Committee has been at pains to advertise 
its confidence in its Chief Officer, and to show that 
it considers itself to be the master of a perfect 
fire brigade organisation. In both cases also an 
attempt is made to shift the responsibility for the 
results from the Fire Brigade, and to enlarge upon 
the unsatisfactory character of our buildings and 
the increasing risk of inflammable contents, for- 
getting that the primary function of a Fire Brigade 
is to meet the given circumstances of unsatisfactory 
buildings, and to be prepared to meet with given 
difficulties arising from dangerous contents. 

In the conclusion of their latest report on the 
Queen Victoria-street fire, the Fire Brigade Com- 
mittee, it is true, endorses the rider of the jury 
asking for the Building Act of 1894 to be made 
retrospective in certain directions. We_ believe 
this necessary amendment of the Building Act 
was first publicly advocated by a private fire- 
prevention society in a letter to the public 
Press of June 11 last; but why it should 
have been necessary to have two great fires 
and an outside suggestion to bring about the 
London County Council advocacy of what we hope 
in time will be a necessary improvement of existing 
building and factory regulations, we fail to under- 
stand ; for it must have long been obvious to all in 
authority on the London County Council that the 
Building Act of 1894 was not sufficiently compre- 
hensive to meet the increasing fire risk of the 
Metropolis. The Cripplegate fire of 1897, too, was 
surely an object-lesson in that direction. We 
welcome the endorsement of this question of a retro- 
Spective Building Act on the part of the London 
County Council, for it is the redeeming feature of 
an otherwise unsatisfactory report on this Queen 
Victoria-street fire. 

We consider the report unsatisfactory because it 
really begs the whole question of Fire Brigade efti- 
ciency, in respect to which there has been such jus- 
tifiable complaint in London this year ; and further, 
wg in limiting itself to dealing with some few 
vi nee questions placed before the jury, the Commit- 
in nies to explain away, or even refute, the verdict. 

would have been better to boldly face the real 
ga at issue, and state to the public that 

ulst, on the one hand, the Brigade certainly 


has a number of good points (and it will be re- 
membered that we have mentioned these points 
from time to time), it has a number of radical 
defects to which the pruning-knife must be ap- 
plied just as boldly as it was applied to the 
Navy after the great movement for Navy re- 
form, and as we hope it will be applied to 
the War Office after the experiences of the last 
as ip A frank report of this description 
would have had the careful hearing of the 
Metropolis ; the Chief Officer would have partially 
redeemed his unfortunate position by advising his 
Committee as to the failings of his force and their 
possible remedy ; but instead, we find a ‘‘ white- 
washing ” report, with the usual distortion of facts. 
And, what is even worse, an attempt is made 
on the part of the Fire Brigade Committee to screen 
itself behind that chivalrous old ‘‘ Fire King,” Sir 
Eyre Massey Shaw, who, with so little discretion 
but with so much heart, stood up in the witness- 
box to gallantly defend the old force with which 
he was so long associated, but with the modern 
requirements of which he already, before his retire- 
ment, had notoriously lost touch. 

According to the Committee, the fatal results of 
the Queen Victoria-street fire were mainly due to 
a late call, to the defective internal construction of 
"8 building, and to the nature of the stock kept 
there. 

We will grant that the lateness of the call had 
something to do with the loss of life, but has this 
same County Council Committee ever encouraged 
a really extensive system of street fire-alarms, with 
name-plates, guide-plates, &c.; or has it given 
encouragement to the public to call the firemen ? 
Has not this self-same Committee always opposed 
the introduction of automatic alarms, and limited 
its public telephone connections, until recently, to 
one single telephone number at head-quarters ? 

We grant that internal construction and the nature 
of the stock must have had a strong influence on 
the rapid spread of the fire and loss of life ; but 
surely are not these defects among the general 
given conditions of a very large area in the centre 
of the Metropolis, to meet which the Fire Brigade 
should be prepared in every possible way ? 

Had the Fire Brigade Committee boldly added, in 
explaining the causes, that among these causes 
were the unsuitability and inefficiency of its fire- 
escapes, its defects of organisation, mobilisation, 
and fire management, or any of the other points 
of Fire Brigade inefficiency to which we have 
already pointed, these reasons, combined with 
those given, would have presented a true picture 
of the causes of this catastrophe. As it is, it is 
not a true picture ; in fact, the report has omissions 
which amount to untruths. 

Besides, we have an opinion given in this report 
which amounts to the presentation of a misstate- 
ment. We can give no milder description to this 
opinion. The Committee and their Chief Officer 
consider that ‘‘ there has hitherto been designed no 
ladder of greater extension than 50 ft., that can be 
quickly taken to a fire and manipulated with a 
probable chance of success in saving life under all- 
round conditions in London.” The misstatement 
is palpable. There are numerous fire-escapes of 
70-ft. and 80-ft. length, of light weight and short 
carriage, in the United States of America, in 
Austria, Germany, Italy, and probably several 
other countries, which can be run easily, manipu- 
lated readily, and are more suitable to the general 
conditions of London than the existing horse escape, 
much less the 50-ft. hand escape at Watling-street. 
To make a statement of this kind publicly is to 
discredit the intelligence of the London County 
Council and the Fire Service of the country gene- 
rally ; to discredit fire-appliance makers and British 
engineering knowledge ; and as we have before had 
to contradict some of these official statements re- 
garding the equipment of the Metropolitan Fire 
Brigade, so we must flatly contradict this statement 
of the Chief Ofticer and his Fire Brigade Com- 
mittee. 

In another place, by-the-bye, the Chief Officer is 
of the opinion that had the first ladder really been a 
70-ft. fire-escape, it would not even have been. 
possible to reduce the loss of life. This, of course, 
is a mere opinion of an officer on his defence, and 
must be read as such. The general public and 
technical circles hold, however, an exactly con- 
tradictory view. 

There is one thing very noticeable from all this 
‘‘ explanation ” and arguing on the part of the Fire 


County Council, aud that is, that whilst we were 
originally under the impression that we had an 
average working Fire i 50 Committee who pos- 
sibly made the mistake of leaving too much in the 
hands of the Chief Officer they had selected, we 
apparently really have a Fire Brigade Committee 
that only sees through the spectacles of that Chief 
Officer—an official who, to put his position very 
mildly, has been particularly unfortunate in the 
criticisms which his actions have evoked. 

It has hence, so far as the Metropolis is concerned, 
become really a question of thoroughly reorganising 
and changing the Fire Brigade Committee ; and it 
would stand to the credit of the London County 
Council if its Committee voluntarily suggested the 
advisability of its retirement to make way for 
other members, who, approaching the subject 
afresh, would, perhaps, look at the whole matter 
from a more business-like point of view. 

Reorganisation cannot be expected under the 
present Chief Officer and his Fire Brigade. Com- 
mittee; and as such a reorganisation, root and 
branch, is absolutely essential for the safety of the 
Metropolis and for the confidence of the citizens, a 
change in the administration of the force should 
now be aimed at. No doubt some of the Com- 
mitteemen concerned will lose their seats on the 
Council in popular election, for the feeling on this 
Fire Deane. question probably runs higher than 
on almost any other question of municipal life at 
the moment; but valuable time will be lost in 
waiting till the next election, and in the meantime 
we may very possibly have another Cripplegate, if 
not another Queen Victoria-street, fire. 

The Fire Committee has presented its report, 
and, as in the case of the Barbican report, the 
Council, as a body, may be shortly giving the 
report some few moments of desultory discussion. 
But the wary councillor should remember that this 
Fire Brigade question may at any moment become 
a very serious matter for the very existence of the 
Council’s powers; for, given another fiasco, the 
Council will stand a fair chance of losing its Fire 
Brigade control, and with it the administration 
of the Factory Act and theatre safety. It is 
quite likely that, at any moment, the Govern- 
ment may find it necessary to have a general Fire 
Protection Act, dealing both with the prevention 
and extinguishing of fires, to be administered under 
the Home Office. Public and technical opinion 
tends that way. Therefore, if the Council wishes 
to retain its authority, it must adopt a more en- 
lightened policy in respect to its Fire Brigade, and 
also put the whole matter outside the party politics 
to which it is to a certain extent subservient. 








THE PROGRESS OF LOCOMOTIVE 
BUILDING IN AMERICA. 

Let us at the outset disclaim any intention of 
entering in this article upon the much-debated 
question of the relative advantages of the American, 
British, or even Continental designs of locomotives, 
or of the comparative efficiency of given types for 
special work. We propose, instead, to direct atten- 
tion to the interesting figures prepared by the 
census authorities indicative of the progress of the 
locomotive industry in the United States during the 
past ten years—a period which covers the advent 
of the American manufacturing companies in the 
foreign markets in more or less direct competition 
with British makers. From the engineering point 
of view an interesting point is that the average 
value of the locomotives has increased. Ten years 
ago 2409 locomotives represented the output of the 
19 establishments occupied in building engines for 
clients—this excludes railway companies’ shops— 
and the average value is given as dhetth 1640. ; in 
1900 the 28 works embraced in the return made 
2774 locomotives at an average value of 19551. The 
higher cost is indicative of the increase in tractive 
power which has characterised United States loco- 
motives more than those of any country. Trains of 
2000 tons have been hauled, at slow speeds of 
course. The average value has increased by about 
19 per cent. ; but it would be safe to assume that 
the tractive value has increased in a much larger 
ratio. 

As regards economics of manufacture, we find 
here the same characteristics as have been noted in 
other corresponding cases. ‘‘ Salaries ” have greatly 
increased, suggesting larger and more efticient office 
staffs ; the number of workers has not grown in the 
same percentage as the value of the work done, but 
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a smaller proportion of highly-skilled mechanics are 
employed, due to superior tools, enabling machi- 
nists to supplant expert labour ; and finally, as a 
consequence, more capital has had to be raised. 
The increase in the value of all productions is equal 
to 41.1 per cent.; but to realise this under the new 
conditions, capital has had to be augmented to the 
extent of 66 per cent.; salaries have gone up 137 
per cent., wages 25.3 per cent., miscellaneous 
expenses 38 per cent., and the cost of materials 
51.2 per cent. Labour, direct and indirect, would 
therefore seem to gain a fair share of the increased 
producing cost. The exact figures for both years 
may be tabulated, with the percentage of increases: 

Per Cent. of 


1890. 1900. Increase. 
Number of establishments .. 19 28 — 
Capital .. .. 4,903,3152. 8,162,7590. 66 
Salaries .. as ée 76,3310. 180,4397. 137 
Number of wage-earners .. 15,678 19,039 21.5 
Total wages .. “ . 1,739,5001. 2,179,923 25.3 
Miscellaneous expenses ; 198, 2760. 273, 8687. 38 
Cost of materials r .. 2,667,748/. 4,034,8791. 51.2 
Value of all —- me . 4,984,551. 7,041,8000. 411 
Number of locomotives 2,409 2,774 15.2 
Value of locomotives. . .. B,950,4931. 5,424,2132. 37.2 
Value of other products . 1,034,0582. 1,617,5972. — 


The year’s production at the more recent period 
is thus 365 locomotives greater than it was ten years 
ago; and, curiously enough, the increase in the 
number of locomotives exported is almost exactly 
the same—36t. In 1890 there were only 160 loco- 
motives shipped ; and while in the early years of 
the past decade there was not much general ad- 
vance, recent years have seen a steady increase to 
525 in 1900. The value has increased at a still 
greater rate—from 256,1211. to 1,118,441. Al- 
though in numbers the exports appear to account 
for the greater production, the increase in the 
value of locomotives manufactured—nearly 1} 
1nillion—is not by any means explained by the 
exports. The average value of the exported loco- 
motives is 21301., as compared with the 19551. for the 
locomotives built ; but among the latter there must 
be included a large number of small engines for 
works and local use, so that these figures must not 
be accepted as any basis for the comparison of the 
relative price of home and shipped engines. The 
figures, unfortunately, take no note of the locomo- 
tives made by the railway companies for their own 
use, so that there are no data whereby one may 
arrive at any conclusion as to the pro rata increase 
in locomotive building on home account, with traffic 
development on the railways, which might cast 
some light upon the question of renewals. 

There is much in the report as to processes of 
manufacture ; but it is doubtful if there is any 
superiority in this respect in the States over the 
best British practice. In the States, as has often 
been pointed out, the tendency is towards stan- 
dardising types and parts, which carries great ad- 
vantages, but has the important demerit that 
demands for widely varying types—as is the case, 
rightly or wrongly, in this and some other countries 
-—have to be rejected. Thus, much is made in the 
report of the milling simultaneously of several con- 
necting and coupling-rods clamped together, the 
planing and slotting of four or six frames in the 
same way ; the multiple drilling not only of many 
holes in one plate, but in several plates braced 
together ; the parallel facing and boring of quad- 
ruple compound cylinders, forming with their 
valve casings one casting. But in our leading 
works similarly expeditious and accurate work 
is done ; and there is also the same specialising 
in constructive work on the part of squads of men. 

Of more interest is that part of the report deal- 
ing with the extent of the adoption of other prime 
movers than steam. Thus, in 1900 only 155 electric 
locomotives were built, practically all for use in 
mines ; although a few were for ordinary railroad 
work, Most of them, again, are operated by current 
transmitted from central power plants ; a few carry 
storage batteries. The everage cost is 3701. Even 
fewer compressed-air locomotives have been made, 
55 having ~ produced from four works at a total 
cost of 23,1601. The compound system, with 800 Ib. 
pressure, has been applied; but, as a rule, the 
single expansion arrangement is adopted with 
100 Ib. pressure. 








THE BRITISH THOMSON-HOUSTON 
COMPANY, LIMITED. 

On Monday, the 20th inst., a number of Press 
representatives were invited to inspect the new 
works which this company have erected at Rugby 
Their old works were situated at Rose’s Whar 





Bankside, London, S.E., but owing to the develop- 
ment of the electrical industry in Great Britain, 
and to the increased demands made upon the 
company, these had become entirely insufficient. 
The site acquired at Rugby covers an area of 
25 acres, and is limited to the south by the London 
and North-Western and Midland Railways, to 
which the works are connected by a siding; the 
north boundary is marked by the River Avon. 
The factory and buildings have at the present 
time a total floor-space of 206,230 square feet. 

The works consist of fourteen steel and brick 
buildings, and employ 600 men; this number 
is, however, gradually increasing week by week. 
The foundations of the large machine-shop range 
in depth from 20 ft. to 27 ft.; those of the 
iron foundry average 10 ft. The roofs are made 
of steel girders covered with wood, felt, and slate ; 
the skylights are of wired glass.- The wood 
in the foundry roof is protected by means of fire- 
proof slabs. All the shops are so designed that they 
can easily be extended when required, and without 
interfering in any way with the production. They 
have been designed and equipped on the most 
modern lines : the raw material and rough finished 
productsare delivered atthe general stores, foundries, 
or machine-shops, from which they follow a straight 
line until they reach the delivery shed, as com- 
wore machinery. The buildings containing com- 

ustible material are fitted with an automatic 
sprinkling device; in addition to this, a large 
number of hydrants, hose, and nozzles are distri- 
buted among the factories and yards. Most of the 
buildings are heated on the hot-air blower system, 
the air being drawn in from the outside. The 
blowers are driven by small engines, and the 
system is put in operation in the morning an hour 
or so before the men commence working. The 
company obtain their water from an Artesian well, 
located near the power-house, and from the Rugby 
Town supply. The water from the Artesian well 
is used for bviler feed, and partly for condensing, 
and that from the town supply for boiler feed, 
flushing, drinking, and fire-extinguishing. 

The pattern-shop has a floor-space of 3025 square 
feet. All the wood-working machines are operated 
by electric motors, placed on brackets overhead, so 
as to occupy the least possible space. All patterns, 
after inspection, are numbered in sequence, and 
given the same number as the drawing from 
which they are constructed, thereby insuring a 
safe and speedy reference to the original drawing. 
The iron foundry measures 274 ft. in length, 90 ft. 
in width, and 34 ft. in height, and consists of one 
large bay with a lean-to on the west side, covering 
the sand-mixing and the core-making plants, core- 
drying ovens, heating installations, &c. A wing, 
105 ft. by 41 ft., to the east, forms the brass 
foundry and the fettling shop. The cupola now 
in operation has a capacity of 4 to 5 tons per hour ; 
a 10-ton Evans cupola is in course of erection. 
The foundry is served by a 30-ton, 48-ft. span, 
overhead electric travelling crane, fitted with 
three motors, for lifting, travelling, and travers- 
ing ; it contains also a 2-ton auxiliary hoist for 
general use. The brass foundry is provided with 
four crucible furnaces, level with the floor. Two 
Tabor pneumatic moulding machines are used 
for the manufacture of small brass castings. The 
foundries are connected to the machine-shop by a 
standard gauge and several narrow-gauge lines. 
The machine-shop has seven bays, and measures 
267 ft. by 265 ft. All the machine-tools it contains 
are of the most modern British, American, and 
Continental manufacture, and are electrically 
driven—the larger ones by independent motors ; 
the smaller ones are connected in groups, and 
driven by motors located as is most convenient in 
each particular case. The western bay is set apart 
for heavy tools, and for the erecting of large 
machines. It is served by a 40-ton, 66-ft. span, 
overhead electric travelling crane, and contains an 
84-ft. by 20-ft. planing machine, with direct electric 
drive and a British Thomson-Houston magnetic 
clutch, this allowing the motor operating the planer 
to revolve continuously in one direction ; a 24-ft. 
boring mill, with three motors, operating the table, 
the housings, and the crosshead which carries the 
tool-holder ; a heavy 24-ft. bed lathe, for turning 
large commutators and heavy shafts ; a portable 
slotting, milling, and boring machine ; a portable 
keyway-cutting machine; and a radial drilling 
machine. The testing department is in the north 


end of this bay, and of the two adjoining ones ; 
it is set apart for testing all the apparatus 





manufactured by the company, such as alternating 
and direct-current generators ; stationary, tram- 
way, and induction motors; controllers, trans- 
formers, rotary converters, rheostats, arc lamps, 
switchboards, &c., besides all insulation used in 
their manufacture. Each rotating machine is given 
arun representing actual service conditions, and 
measurements are taken to insure accuracy of 
records ; an elaborate system of circuits, boosters, 
and switchboards, feeding into the testing bays, 
enable great elasticity of connections to meet the 
exacting requirements of these tests. There is also 
a special high-potential testing section for deter- 
mining the value of the insulation of all : materials 
used in the manufacture of the apparatus. This 
consists of a high-potential 50,000-volt transformer, 
together with an elaborate device for analysing 
insulations under various degrees of heat and 
variable potentials. The are lamps are tested 
on a specially-designed rack, on which the proper 
current and the electromotive force, either direct 
or alternating, is supplied. On this testing rack 
the lamps are operated as nearly under service 
conditions as possible. While under test the lamps 
are inspected by competent experts for any 
mechanical faults, gauges being supplied to the 
inspectors to facilitate this work. 

The six other bays of the machine-shop contain 
all the smaller machine-tools, a portion of the space 
being also set apart, as above mentioned, for the 
testing department, and for the putting together 
and testing of tramway controllers ; for winding ; 
for the erecting of switchboards ; polishing ; electro- 
plating, &c. The tool-room is in the centre of the 
building, and contains the various tools required 
for all the classes of work carried out. A system 
is followed by which the men are only allowed to 
have a certain number of tools for use at one time. 
Each man has six tool-checks given him, against 
which he obtains a corresponding number of tools 
for the particular work he has in hand: when he 
gives back the tool, the check is returned to him. 
This system is found to work very satisfactorily ; it 
assists in reducing the stock of tools, and enables the 
storekeeper to trace at any moment any particular 
tool that might be inurgent demand. Every man is 
required to deposit in the store-room, before leaving 
on Saturday, all the tools he has in his possession. 
The die department and smithy cover an area of 
4110 square feet; the punches are electrically 
driven by motors placed on brackets overhead ; the 
presses range in power from 12 to 84 tons. The 
smithy contains three forges, a power-hammer, a 
drop-press, and shears, all worked electrically ; also 
an annealing furnace. 

The fitting together and testing of O. K. and 
Thomson recording wattmeters is carried out in a 
special building, in which are also located the 
chemical and electrical laboratories. 

The power-house contains three steam-driven 
generators, two of which are of 200 kilowatt 
capacity each, supplying continuous current at 550 
volts, coupled direct to horizontal tandem compound 
Corliss engines. These engines are capable of a 
normal output of 320 indicated horse-power when 
running at 120 revolutions per minute, with steam 
at a pressure of 150 Ib. per square inch at the 
engine stop-valve, and with a vacuum of 25 in. of 
mercury in the exhaust pipe. The third set is a 
100-kilowatt 550-volt continuous-current generator, 
coupled direct to a Browett Lindley horizontal 
tandem compound engine, running at 235 revolu- 
tions per minute. The condensing plant has 1200 
square feet of cooling surface, with combined steam- 
driven air and circulating pumps. 

A balancing set, consisting of two small gene- 
rators, is put down in the power station for the 
automatic adjustment of the three-wire lighting 
circuits. The switchboard is designed for the con- 
trol of the three generators and the balancing set, 
and of their output for lighting and power. 
duplicate set of bus-bars allows the circuit to the 
testing department to be run independently of the 
other circuits on either of the generators. 

The boiler-house contains two Babcock and 
Wilcox boilers, of 2530 square feet of heating sur- 
face each; they are fitted with superheaters to 
superheat the steam by 100 deg. Fahr. : 

Ve propose to give a detailed illustrated descrip- 
tion of the British Thomson-Houston Works in 4 
future issue of TRACTION AND TRANSMISSION. 








GerMANy AND Ecypt.—The German Levant Line bi 
commence as from next month a direct fortnightly s¢ 
vice between Alexandria and Hamburg. 
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NOTES. 
THe: DtsseLporr EXHIBITION. 

Tur Diisseldorf Exhibition was closed on Mon- 
day, the 20th inst., the programme followed being 
yery similar to that which ruled the opening cere- 
mony on May 1. The Exhibition has fully estab- 
lished the object the committee had in view, for it 
has given to the world ample proof of the produc- 
tive power of the Rhine and Westphalian works. 
It has received the attention of several millions of 
German and foreign visitors. Public interest in 
the undertaking never abated from the beginning ; 
notwithstanding the unseasonable summer, and 
on the 19th inst., the last day, the visitors num- 
bered no Jess than 95,685. The pavilions and 
buildings, though they were of a temporary 
nature, appear still in their original attractiveness. 
The financial result has exceeded all expectations, 
the balance to the good on the closing day being, 
we are told, over one million marks (about 50,000/.). 
The ceremony opened by a speech by the President, 
Herr H. Lueg, read in the entrance hall of the 
Main Industry Palace. The bearing of this speech 
was practically the same as that of the speech 
Herr Lueg delivered at the opening ceremony, 
and which we briefly reported at the time.* 
He stated that up to 15th inst. there had 
been 3,056,627 paying visitors and 36,681 season 
ticket holders ; the total sum paid at that date for 
entrance fees, inclusive of season tickets, amounted 
to 3,184,355 marks (about 159,000/.). Herr 
Lueg was followed by Professor Fritz Roeber, 
the President of the Art Section, who dealt 
with the works for correcting the Rhine that had 
been carried out at Diisseldorf, and had added to 
the town a large area of reclaimed ground, on 
which the Exhibition had been held. He laid 
great stress on the admirable way in which Art and 
Industry had been combined in every detail of the 
display the Committee were now closing. Then 
followed Chief Burgomaster Herr Marx and Privy 
Councillor Schiess, who gave the list of awards. A 
luncheon, at which about a thousand guests took 
part, terminated the proceedings. 

PROFESSIONAL Etiquette. 

The Council of the Institution of Electrical Engi- 
neers have issued a circular letter setting forth a 
standard of professional etiquette, as approved by 
them on July 16 of this year. It seems that some 
Local Authorities have gone to the length of adver- 
tising for the services of consulting engineers to 
advise them in their electrical undertakings, evi- 
dently unaware that such a course of action 
would not bring them replies from engineers of 
reputation. It seems late in the day for it to be 
necessary to insist that professional men do not 
tout for work, and that they do not put their 
services up to a kind of Dutch auction. Unfor- 
tunately, it is matter of common knowledge that 
among electrical engineers who aspire to be con- 
sultants there is a fringe who do not regulate 
their professional conduct on accepted lines, and 
who, in their search for employment, follow the 
methods of the commercial man who has goods to 
dispose of. Hitherto they have only broken an 
unwritten law, but in future they cannot pursue 
such courses without laying themselves open to a 
charge of openly dissociating themselves from 
the leaders of their own profession. The Council 
of the Institution now lays it down that no 
consulting engineer should solicit employment, 
as consulting engineer, verbally, or by letter, 
or by agent, or by any other means. He should 
not advertise or answer advertisements ; he should 
not pay commission for introductions ; he should 
not receive trade or other discounts, or surrepti- 
tious commissions or allowances, in connection with 
any work he superintends ; if directly or indirectly 
interested in any contracting or manufacturing 
business, he should inform his client in writing 
what his connection is with such contractor. 
A copy of the ‘Standard of Professional Etiquette 
- Consulting Electrical Engineers, as approved 

"y the Council of the Institution of Electrical 
Engineers, J uly 16, 1902,” has been sent to 
the clerks of the councils of some of the larger 
counties and boroughs, with a circular pointing 
out that councils which advertise can only re- 
celve replies from men who do not conform to the 
rot of professional etiquette, and who are there- 
je re, presumably, not of high standing and great 
<*perience. This reminder should put an end to 


* See Encrverrine, vol. Ixxiti., page 605. 








the practice, for municipal authorities are generally 
most anxious to enforce compliance with rules 
formed for the internal regulation of trades, and 
to prevent undue competition. Possibly, however, 
it is only in the case of trade unions, whose 
members have votes, that their interest is shown. 


Stow-BurNinG ConsTRUCTION. 


Many experienced fire insurance experts main- 
tain that the only distinction between a so-called 
fireproof building and one of the ordinary kind lies 
in the fact that when a fire does take place the 
former is much more.completely wrecked. Such 
a contention when applied to the older type of 
fireproof building —- in which unprotected metal 
work was exposed to the direct action of the flames 
—is undoubtedly correct, and considerations of 
this kind have led to the development of a 
‘*slow-burning”’ system of construction in which 
the old I-beam and brick arch floors are replaced 
by a solid timber floor supported upon heavy 
wooden beams. A floor of this type was tested at 
the premises of the British Fire-Prevention Com- 
mittee on Wednesday last, with interesting results. 
The Committee in question, it will be remembered, 
have erected at Westbourne Park a number of 
testing huts giving facilities for experiments on 
the fire - resisting properties of every kind of 
building material. These huts are connected 
up with a supply of producer gas, which, pass 
ing through vents in the floor, becomes ignited and 
almost fills the whole interior of the hut with 
flame, raising it to an average temperature of nearly 
2000 deg. Fahr. The various openings to these 
huts can be closed with doors of different types, 
when such are the subject of experiment ; whilst 
floors and ceilings are tested by roofing the huts 
with the one or the other, as the case may be. In 
the test more immediately under consideration one 
of the huts was closed in by a decking of 2}-in. 
oak planking laid upon 10-in. by 10-in, deal joists. 
The latter were in turn supported by 12-in. by 10-in. 
deal beams, carried in part by a deal stanchion 
15 in. square. The oak decking was laid with 
rabbetted joints, the overlap being 1} in., and 
was loaded with bricks to about 230 lb. per 
square foot. On starting the fires the temperature 
inside the hut quickly rose to 1600 deg. or 1700 deg. 
Fahr., as recorded by electrical pyrometers, but 
for over an hour the floor remained intact, allow- 
ing nothing but smoke to pass through it, and it 
was not until about 75 minutes after the com- 
mencement of the test that the first flame was 
observed to get through. The test was continued 
for another three-quarters of an hour, and on the 
fire being extinguished it was found that the timber 
stanchions, beams, and joists were still perfectly 
serviceable, not being burnt away more than } in. 
all round, though charred toa depth of ? in. more. 
The decking was burnt through in places, allow- 
ing a certain small proportion of its brick loading 
to fall in, but the Bulk of the latter was still sup- 
ported by the floor. 


THE Deer-TuNNEL Rattways For LONDON. 


It is now pretty well known that practically all of 
the deep-tunnel railway projects within the Metro- 
politan area are under the direction of two American 
millionaires—Mr. Morgan and Mr. Yerkes—and were 
it not for the fact that inter-urban communication is 
of such vital importance, one could afford to look on 
at the proceedings between them with as much in- 
terest as at a game of chess by two expert players. 
Admirers of strategy and commercial acumen cannot 
but admire the successful move of Mr. Yerkes, dis- 
closed at the proceedings of one of the House of 
Commons Committees on Tuesday ; but it involves 
the delay of another year in establishing a line of 
communication, which is by many considered neces- 
sary. Mr. Yerkes controls the Metropolitan Dis- 
trict Railway, and is actively prosecuting the policy 
of applying electric traction upon it, while at the 
same time arranging for an express lower level line 
from Earl’s Court to the City. He is promoting, 
if not actually constructing, various feeders running 
north and south, all as described already in Enet- 
NEERING, (page 116 ante), including a line from 
Brompton to Piccadilly-circus, and thence to Char- 
ing-cross. Mr. Morgan appeared on the scene, and 
one of the schemes fostered by him was for a deep- 
tunnel line from Hammersmith, along Kensing- 
ton High-street, past Hyde Park Corner, along 
Piccadilly, to the Circus, thence to the Strand, 
through Fleet-street, Cannon-street, to the City, 
and ultimately to Hoxton, Stoke Newington, 


and Tottenham. The House of Lords 

this scheme, rejecting a proposal of the London 
Central Railway for a line along part of the 
same route to make their existing tube a cir- 
cular line. It will be noted that the Morgan 
scheme is competitive with the Yerkes line for 
through traffic from the western suburbs to the 
City, and is also parallel along the Strand to 
the City with the Metropolitan District line, 
and is more advantageously situated. The 
House of Commons, recognising the importance of 
the through route, sent an instruction to the com- 
mittee which was to consider the Bill, ‘‘ to take 
security from the undertakers for the completion of 
the whole scheme of railways comprised in the 
Bill, either by making the rights of the under- 
takers under the Bills conditional upon the 
due performance of their whole undertaking or 
otherwise, as the committee may think fit.”” Under 
ordinary conditions it would have been easy 
to comply with this condition ; but the parties 
responsible for the through route had fallen out. 
The weak point in Mr. Morgan’s armour was the 
fact that the western part—from Hammersmith to 
Hyde Park Corner—had been promoted by the 
London United Electric Railway Company, the 
other by the Piccadilly and City Railway. The 
Yerkes interest, by a smart tactical move, bought 
a controlling interest in the former company, 
so that Mr. Morgan found himself outwitted 
by his great rival, and left with only one- 
half of what the House of Commons regarded 
as an indivisible whole. There could no 
through traffic; no guarantee that the whole 
undertaking would be constructed. Ultimately 
the part from Hammersmith to Hyde Park Corner 
was withdrawn, and under these conditions the 
House of Commons Committee do not see their 
way to authorise the other half to the City and 
north-eastern suburbs. Mr. Morgan will, no 
doubt, introduce next session the whole scheme, 
and we shall have the three-corner fight over 
again. 


Peat as A SuBSTITUTE FOR COAL. 


.When it is remembered that the British fleet of 
merchant steamers have machinery which collec- 
tively requires between 6000 and 7000 tons of fuel 
per hour to drive it, it will be readily under- 
stood that the increasing consumption of coal, with 
advancing prices, apart even from the possibilities 
of the exhaustion of the supply, awaken at times 
some measure of anxiety in the minds of marine 
engineers. Much interest therefore attaches to the 
paper read at the opening meeting of the winter 
session of the Institute of Marine Engineers, by Mr. 
James Adamson, who has done so much for the 
success of the Institute. In fourteen years there 
has been an increase of 42 per cent. in the tonnage 
mined in the United Kingdom, while exports have 
grown in the same period by 98 per cent., resulting 
in a steady increase in the average of prices apart 
from market fluctuations. Instead of entering into 
the economic question of conserving our supply by 
restrictive legislation, Mr. Adamson discussed the 
mechanical means for increasing the efficiency of 
each unit of fuel, counselling at the same time the 
development of other sources of power, notably 
waterfalls, refuse heaps at the mines, and garbage 
generally. In this direction much valuable re- 
search is being carried out by the Institute in con- 
nection with peat charcoal and peat fuel, the use 
of which seems feasible with the high prices for 
coal now exacted and likely to be charged in the 
future. The analysis of the test samples by the 
Institute’s experimental committee gave the follow- 
ing result : Carbon, 79.54 per cent. ; ash, 3.51 per 
cent. ; sulphur, 0.46 per cent. ; volatile matters 
at red heat, 6.84 per cent. ; moisture, 9.71 
per cent. ; total, 100. This test sample was 
simply prepared in the laboratory to find out 
what process would be necessary to prepare 
the peat for the market, the most suitable 
plant ‘for treating it, and the probable cost. 
On further drying the test sample, the carbon 
was increased to 88.63, and the sulphur re- 
duced to .44. For smelting and forging pur- 
poses a fuel with so small a percentage of sulphur 
is very desirable, and hopes were entertained that 
the peat thus treated would find a ready market. 
The extraction of the large percentage of moisture 
is one of the difficulties in preparing peat fuel for 
the market. The cost of production is the next 
necessary consideration. e estimated cost of 





peat charcoal is 80s. per ton, with .44 per cent. of 
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sulphur, against a cost for coke in 1887 of 14s. per 
ton, with .9 per cent. of sulphur; cost of coal, 
1887, 7s. per ton; .5 to .6 per cent. of sulphur ; 
cost of coal, 1900, 17s. 6d. screened, 15s. 6d. un- 
screened ; cost of coal, 1902, 10s. 6d. screened, 
8s. 6d. unscreened, with a small percentage of 
sulphur, suitable for forging purposes. These 
figures show that as time goes on and improved 
methods of dealing with peat are discovered, and 
the prices of coal increase, the relative prices of 
peat charcoal, coal, and coke may approximate to one 
another more closely. The analysis showing the by- 
products which may be obtained from the peat indi- | 
cated that 1 ton of peat produced the following : 
13,000 cubic feet of gas free from sulphur ; 16 lb. 
acetic acid ; 46 lb. wood naphtha; 20 lb. of sulphate 
of ammonia ; 12 lb. paraffin wax, and a quantity 
of tar. Some of the samples resulting from this 
process have been tested by the Institute, and 
yielded good results. Samples of crude peat from 
different parts of the kingdom have also been 
tested, and it is proposed to continue these tests 
and mixings with a view to discover what can be 
done to make use of peat in a manufactured state 
for domestic and other purposes. 


Tue Brewers’ Exuisirtion. 


Tue Twenty-fourth Annual Exhibition of machi- 
nery, appliances, and produce for the use of brewers 
and their customers was opened at the Agricultural 
Hall, Islington, on Saturday last, and closes to-day. 
The exhibits are in the main of purely trade in- 
terest, the mechanical exhibits, apart from a few 
gas-engines shown by Messrs. Crossley Brothers 
and the Campbell Gas-Engine Company, Limited, 
being principally bottle and plate-washing machines, 
and bottle-filling and bottle-corking machines, all of 
which are of a comparatively uninteresting character. 
An exception must be made, however, as to a 
cork-wiring machine, shown by Messrs. Chambers 
and Co., of Cuba-street, Belfast, which, in certain 
details, embodies novel mechanical ideas. It is 
a comparatively simple matter to design a machine 
which shall replace hand labour, provided that the 
raw material fed to the machine is of a perfectly 
uniform character. If, however, this varies much, 
adjustments have usually to be made which take 
time, and thus greatly reduce the output of the 
machine and its value as a labour-saving investment. 
The Chambers machine, however, is remark- 
able in that it accommodates itself automatic- 
ally to a very wide range in the heights of 
the bottles, in the diameter of the necks, 
and in the height of the corks to be wired. 
Thus a variation of 4 in. in the height of the bottles 
is immaterial, and by simply substituting one 
block for another (the work of about 3 seconds) 
still greater variations in height can be provided 
for. The corks may vary between } in. and 14 in. 
high, whilst the diameter of the necks can vary 
through a range of at least 2 to 1. The wire is 
supplied from four separate spools ; two of the 
four wires pass over the cork, and the other two 
round the neck of the bottle. On placing a 
bottle on the machine, and depressing a foot- 
lever, the bottle is first gripped by its neck; it 
is next raised, two of the four wires mentioned 
above being opened out to pass round the neck of 
the bottle, whilst the other two pass over the cork 
as stated. A presser keeps the cork in position, 
and the bottle is raised till at the proper level for 
completing the wiring ; this is done by twisting the 
four wires together on each side of the neck, an 
operation which tightens them up. The wires are 
next cut, and the twisted ends pressed down close 
to the side of the bottle, thus completing the 
operation. The machine is said to be able to 
wire 100 dozen bottles an hour, and requires but 
one attendant. In some previous years, somewhat 
large refrigerating plants have been on view at the 
Exhibition, but this class,of work is this year 
less well represented. Messrs. H. J. West and 
Co., Limited, of the Stamford Works, Southwark 
Bridge-road, S.E., have, however, on view a 
plant which illustrates well some of the modern 
methods of cooling and fining beer. The light 
beers, which have been steadily growing in favour 
for some years past, are somewhat liable to become 
cloudy ; but so-called non-deposit beers are now 
obtainable which remain clear and bright to the 
last drop. These beers are cooled down when taken 
from the vat to about 33 deg. Fahr., at which tem- 
perature yeast germs, hop resin, and albuminous 
matter solidify, and may be settled out, a procedure 





which takes time. With the plant shown by Messrs. 


West much of this time is saved, since the beer is 

d into a jacketed tank, which is kept cool by 
Seiua, from a carbonic anhydride machine, circu- 
lated through the jacket. This tank is of stout con- 
struction, and in it the beer can therefore be carbo- 
nated as well as chilled. When thoroughly chilled, 
the beer is sent through a filter press which extracts 
all the sediment solidified by the chilling, and can 
then be passed direct to the bottling machine, that 
shown at Messrs. West’s stand being capable of 
filling 50 dozen bottles per hour. Some of the 
heaviest brass and copper work now made is de- 
signed for use in breweries. Some fine examples 
of such work are to be seen at the stand of 
Messrs. R. Ramsden and Son, of 177, Kingsland- 
road, N.E. 








MR. JOHN IMRAY. 

ENGINEERS, and particularly those who are inventors, 
will be grieved to hear of the death of Mr. John Imray, 
which occurred on the 29th ult. Mr. Imray had long 
occupied a foremost position among patent agents, an 
was a well-known figure in the Law Courts, where his 
great experience lent weight and authority to his 
testimony in scientific matters. For thirty-five years 
he had practised as a patent agent, most of the 
time in partnership with Mr. Charles D. Abel, and 
during that period he had seen great changes in his pro- 
fession. In 1882 the Institute of Patent Agents was 
formed, and later a Royal Charter was obtained for it, 
and in the preliminary negotiations for which Mr. 
Imray took an active part. He was elected vice-president 
of the Institute, and in the succeeding year was made 
president, a position he filled with great success. It 
mattered little to Mr. Imray personally whether the 
members of his profession obtained official recognition 


or not, for he occupied an assured position ; but it was | }, 


of great advantage to the public that men entrusted 
with important duties of a semi-legal kind should be 
subject to the control and influence which such a body 
as the Chartered Institute of Patent Agents can exert. 

Mr. Imray was an engineer of wide experience when 
he became a patent agent. Having been born on 
August 12, 1820, he was already 55 years of age, and 
therefore brought much knowledge and a lengthened 
experience to his new work. Like so many successful 
men, he came from Scotland, having been born at 
Peterhead. He was educated first at the village school 
of Longside, and afterwards at the Grammar School of 
Aberdeen. There he obtained a scholarship which 
took him to Marischal College, Aberdeen, where he 
distinguished himself in mathematics, and subse- 
quently took the degree of Master of Arts. Like 
many another Scot, he hurried south as early as pos- 
sible, and in 1838 commenced work at Messrs. 
Maudslay and Field’s. In his leisure hours he 
assisted Dr. Reid in preparing drawings for the warm- 
ing and ventilating of the new Houses of Parlia- 
ment, and at the expiration of his apprenticeship he 
was permanently engaged in the Ventilation Office of 
the Houses, where he remained until 1850. He was 
also engaged in arranging the ventilating apparatus in 
the Royal yacht named the Royal George, and in pre- 
poring the rooms of Buckingham Palace for the great 

lis and the Opera House for the late Queen’s ‘state 
visits. He was also occupied in railway surveys in 
Essex and between Rugby and Manchester. 

In 1850 Mr. Imray entered into business as a manu- 
facturing engineer, in partnership with Mr. Arthur 
Collinge, and built many engines for Messrs. Maudslay 
and Messrs. Penn for war vessels and gun-boats. In 
1857 he bought out Mr. Collinge, and continued the 
business alone. In 1864 he commenced to act as con- 
sulting engineer, expert witness, and patent agent, 
and in 1867, as already stated, he relinquished manu- 
facturing and devoted himself entirely to professional 
pursuits. He commenced business in Great George- 
street, and was interested in several engineering 
schemes of considerable magnitude. It was not until 
1871 that he joined Mr. Abel (brother of Sir Frederick 
Abel), and from that time until a fortnight before his 
death he took a very active part in the business. 

Mr. Imray also took a keen interest in local affairs, 
and for six years occupied a seat at the Finchley Local 
Board, and gave considerable professional aid in the 
very extensive works for the sewerage of that parish. 
When the County Council Act came into force he was 
elected by a considerable majority as one of the two 
representatives of Finchley for the first County Council 
of Middlesex, and was returned for the second County 
Council without opposition. When the Borough 
Councils came into existence he was returned as one 
of the first members of the Borough Council for 
Holborn. He was a member of the Institutions of 
Civil Engineers and of Mechanical Engineers, and 
also of the Royal Institution. 








Buenos Ayres.—The Argentine Government has pre- 
sented a report of the Argentine Congress on an exten- 
sion of the water and drainage systems of Buenos Ayres. 





THE NAVY AND THE ENGINEERS. 
To THE EpiTor OF ENGINEERING. 

Srr,—It is due to ‘G. J. M.” to point out that he is 
mistaken in saying that in the Monthly tew articles 
on ‘‘The Navy and the Engineers,” ‘‘ Lieutenant 
Bellairs continually speaks of the naval engineers as 
‘civil engineers.’” The civil engineers refe to in the 
articles are the engineers on shore, like Mr. Morison, 
who had been carrying on the naval engineering agitation 
with considerable success. The naval engineers are naval 
officers in every sense of the term. They are addressed 
by their rank, which is equivalent to that of the executive 
branch in order of seniority. In my articles I refused to 
believe that these officers, either from within or without 
the Board of Admiralty, had anything to do with an 
agitation intended to force the Board to revolutionise the 
organisation and discipline of the Navy. 

““G. J. M.” proceeds to say: ‘‘ But not content with 
calling them civilians, he (Lieutenant Bellairs) does his 
best to belittle the importance of their duties, going so far 
as to suggest that watches should be kept by artificer en- 
gineers.” I fail to see why this obvious step belittles the 
engineer. Tho improvement of the position of the arti- 
ficers means a better class of engineers joining the service 
in that rank, such as the merchant service succeeds in 
drawing, and such as are recruited as engineers for the 
Continental navies of Europe. Even as matters stand, it 
would be strange indeed if, from the 3500 artificers of the 
Navy, we could not recruit 10 per cent., or 350, or even 
20 per cent., or 700, artificer engineers fit to take charge 
of the watch in the engine-room. Considering the prac- 
tical experience that these men have obtained in sea- 
going ships, I know the feeling of most naval officers is 
that they prefer such experienced men in the engine-room 
to an inexperienced oak -bred officer from Keyham. 
By reducing the number of the junior engineer officers, 
and substituting artificer engineers, a better prospect of 
promotion would open up before the engineering branch. 
As matters stand, there must always be one artificer in 
charge of one engine-room ; we have artificer engineers 
in charge of nearly sixty of our ships; and on occasions 
chief engine-room artificers and engine-room artificers 
ave been appointed to battleships for watch-keeping 
duties in lieu of assistant engineers. They pass an exami- 
nation for chief engine-room artificer, which will bear 
comparison with that of second engineer in the mercantile 
marine, and I can — at least one instance of an engine- 
room artificer holding a certificate of chief engineer in 
the mercantile marine. 

In spite of your leading article, Sir, I must stand to 
my guns about the opinions of Admiral Sir John Hopkins 
and Admiral Fitzgerald. In default of a denial from the 
first distinguished admiral, I am still of opinion that, as 
in other instances in this paper, Sir John Hopkins went 
further in throwing down a lenges for the purposes of 
discussion than he would dream of following up as a 
responsible Lord of the Admiralty. I read Admiral 
Fitzgerald’s article when it appeared, and the sentence 
you quote, when taken with the context, was, in my 
opinion, a truly admirable argument, which must have 
weighed with Lord Selborne and his colleagues in their 
determination to give more mechanical training to the 
executive officers and to hand over the torpedo and 
hydraulic machinery to the specialist gunnery and torpedo 
lieutenants. 

About the artificer engineer, I am afraid we must 
agree to differ. I fail to see your comparison of the 
artificer engineer to a boatswain, and I only wish it could 

proved ; for if throughout his career a chief petty 
officer and a warrant officer could even for a few years 
understudy a lieutenant, as an artificer does an engineer 
officer every day of his life in the engine-room and the 
stokehold, and constantly do the work of his superior 
officer, then one of the most pressing problems connected 
with war would be solved. Mror actual fighting we can 
replace the lieutenants from the lower ranks, but for 
navigation and tactics, and fearlessness of responsibility, 
we can only fall back on those warrant officers who have 
been given experience in torpedo craft and gunboats. 

In conclusion, Sir, as you have quoted Admiral Sir 
John Hopkins on this naval engineering question, may 
be allowed to bring to the notice of your readers the fol- 
lowing extract from an interview appearing in the Daily 
Graphic, March 15, 1902, with an officer, fresh from the 
Mediterranean Fleet, who has the keenest sympathies 
with the engineering profession. I refer to Lord Charles 
Beresford. F 

“Many difficulties,” said the Admiral, ‘‘ that occur in 
the Army are due to the separate corps, often jealous of each 
other. It isa natural result of the state of affairs. In 
the Navy we are always on active service, and we all pull 
together with one object in view—the Navy. . . . The in- 
tervention of public bodies is most undesirable in ques- 
tions of dedi. . . » The executive officer commences 
to learn the art of give and take when dealing with men 
at a very young age. Iam certain that the men would 
not like to be subject at one moment to punishment in 
the engine-room by an engineer, and at another on the 
mess deck or in boats by an executive officer. There 1s 
not a shadow or a shade of reason for the demand which 
has been made from outside the Navy that the engineers 
should punish a part of the crew.” 

Your obedient servant, 
CarLyon BELLAIRS. 

9, Little Stanhope-street, W., October 17, 1902. 








THE TRAINING OF ENGINEERS. 
To THE Eprror or ENGINEERING. | 
Srr,—In your issue of October 3 you have given & re 
port of some remarks which I uttered in the joint discus- 
sion between the Engineering and Educational Sections 
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held during the Belfast meeting of the British Associa- 
ion. : 

; A certain passage is, in your report, given as follows : 
“The ‘engineering school with which he gen 
Griffiths) was connected had not been so successful as he 
had hoped, so he had brought together a number of prac- 
tical men, employers,” &c. ; ; 

- T was aware that 4 reference to this matter might be 
misunderstood, and, therefore, I was careful as to phraseo- 
logy. Ihavea a7, distinct remembrance of what I said. 
The passage should have been reported as follows: ‘‘ The 
engineering school with which he was connected had not 
been numerically so successful as he had hoped,” &c. 

I think that the word italicised obviously imparts a 
very different meaning to the whole statement. I ex- 
pressed no disappointment as regards the quality or pro- 
gress of our students, but I did indicate my regret that a 
greater number did not avail themselves of the oppor- 
tunities presented to them. ; z 

Thanking you for inserting this correction. 


I remain, yours very truly, 
Octcber 20, 1902. E. H. Grirriras. 








THE TUDOR ACCUMULATOR. 
To THE Eprror or ENGINEERING. 

Srr,—We shall be much obliged if you will allow us to 
correct a mistaken impression that may be inferred from 
your interesting description in last week’s issue of accu- 
mulators at the Diisseldorf Exhibition. In your remarks 
on the Accumulatoren Fabrik Actien-Gesellschaft you 
state that ‘‘the telegraphic address ‘Tudorwerk,’ re- 
minds us of the name by which the firm is best_ known 
in this country.” We wish to point out that the German 
company to which you refer does not supply Tudor 
accumulators here, and that we ourselves, who have the 
sole rights for rm when Tudor accumulators in this 
country, have absolutely no connection whatever with 
the German company. , 

The sole bond between us is that both of us manufac- 
ture in accordance with the process invented by Messrs. 
Tudor, of Luxemburg, or, we should rather say, used to 
manufacture in the past ; as, though we ourselves have 
kept to the old method of forming without the addition 
of chemical, which is one of the essential principles of 
Mr. Tudor’s process, we understand that the German 
company has discontinued doing so. : 

This explains, also, the remarks of Dr. Sieg, of the 
Cologne Accumulator Works, further on in your article, 
who says that no firm makes any longer true Planté 
plates. This is only correct _in so far as regards the Ger- 
man makers and those English makers who consider first 
cost of more importance then durability. 

We are, Sir, your obedient servants, 
Ture Tupor AccUMULATOR CoMPANY, LIMITED. 
16, Victoria-street, Westminster, S.W., 
October 21, 1902. 








INTERNATIONAL CONVENTION RELATING 
TO PATENTS, &c. 
To THE Eprtor oF ENGINEERING. : 

Sir,—In your issue of September 12 last the attention of 
manufacturers was drawn in a letter from one of your 
correspondents to the important amendments which are 
aromas 4 supposed to take effect in all the States of the 
nternational Convention, dating from September 14 last. 

In view of the statement that (in accordance with these 
amendments) ‘‘contracting States to the Convention have 
agreed that the priority granted to applicants for patents 
shall be twelve months, reckoned from .the date of the 
application in the State in which the applicant is domi- 
ciled.” The following extract from a letter recently 
received from one of the largest firms of patent agents 
and solicitors in America will no doubt be of interest to 


your readers. 
‘* New York, Oct. 8, 1902. 
International Convention. 


“The Convention, so far as its practically working in 
this country is concerned, is really a dead letter. The 
United States is a member, and, theoretically, an ap- 
plicant can take advantage in the United States of the 
Convention terms. However, our legislative body, the 
Congress, has failed to pass a law whereby the patent 
officials are enabled to officially ise the terms of 
the Convention, and the office, horolons, does not feel 
itselt under obligations to accept cases claiming priority 
under the Convention. 

‘It is the custom hence to file applications in the 
ordinary way: within seven months of date of filing in 
any foreign country. We think that if the question were 
ever carried to our courts it would be so adjudicated as 
to give full force and effect to the Convention terms. 
Until this question, however, is determined, it is hardly 
safe to raise the issue with the office and invite delay, 
which might be fatal to applicants’ rights.” 

Yours faithfully, 
A Provincia, PATENT AGENT. 

Sheffield, October 22, 1902. 








“A PRELIMINARY NOTE ON GAS-ENGINE 
EXPLOSIONS.” 
To THE Eprror oF ENGINEERING. - 

Sir,—I am indebted to Mr. Thwaite for his kindly 
appreciation of my short British Association paper on 
ee explosions, and I am interested to learn that 

@ has, since 1885-6, employed the variable specific heat 
constants, 

b Although the use of such constants has been considered 
2¥Y Many writers, both before and since that date, no one 


in England appears to have thought it worth while to! 





publish a working theory on this basis until the Institu- 
tion of Mechanical Engineers’ report. My own idea has 
been to show that, although. as Mr. Dugald Clerk points 
out, neither cooling nor variable specific heat taken alone 
suffice to explain the results obtained in his experiments, 
yet a combination of the two on the lines I have indi- 
cated is sufficient to account for the total energy known 
to be liberated during explosion. 
Iam, Sir, yours faithfully, 
London, October 20, 1902. .  H. E. Wiperis. 








PIG-IRON-BREAKING MACHINE. 
To THE EpItoR OF ENGINEERING. 

Str,—I am in want of a pig-iron-breaking machine for 
power to break about 20 tons per day, taking all iron as 
it comes (including hematite and sows), and shall be glad 
if any of your ers who may have seen one of these 
machines at work will inform me who are makers of same 
at a moderate price. 


October 11, 1902. 


Yours truly, 
HEMATITE. 








METALLURGICAL INDUSTRY IN THE 
STATES AND CANADA. 
To THE Eprror oF ENGINEERING. 

S1r,—Now that prices of iron and coal in Britain are 
being kept up by the American demand, and without 
that demand would suffer a severe drop, it will probably 
interest your readers to learn something of the causes of 
the great metallurgical activity over here. This summer 
less coal has gone forward by the all-water route to feed 
the North-Western States than ever before. Usually 
vessels bear immense quantities of soft coal to supply the 
factories and dwellings of the Northern States, but this 
year it has been impossible to obtain cargoes, and scores 
see scores of vessels have been compelled to leave for 

pper Lake ports light. The operators of Pennsylvania 
and Ohio have been unable to ship anything like the 
amount of coal they had planned to move. But great as 
is the shortage in bituminous coal, it is as nothing com- 
pared with the shortage in anthracite, for which, of 
course, the strike in the anthracite coal-fields is directly 
responsible. The north-west is therefore left without an 
adequate supply of coal for the winter. The deficiency will 
have to be made up in all-rail shipments later on, which 
means that the consumers of the north-west will have to 
pay a substantial increase for their . Coal cannot be 
shipped as cheaply by rail as by water, and the freight 
rate must be added to the cost of the coal. Vessels 
have fooled around Lake Erie docks for days waiting for 
coal, and have lost considerable money thereby. Owing 
to the scarcity of up cargoes, the season will not be a 
very profitable one for the owners. 

Ore, however, has been rushed from Northern ports to 
Lake Erie docks at an unprecedented rate. It is ex- 

ted that by the 1st of October 21,000,000 tons of ore will 
ave been brought down, which exceeds the total for the 
whole of last season, when all records were broken. The 
ore shippers seemed determined to bring down all that 
the ships and docks can handle. In the ore trade the 
vessels are getting excellent dispatch at Lake Erie docks 
now. The consumption of ore by the furnaces — 
the present year has been the greatest ever known, an 
shippers are anxious that their stockpiles at Lake Erie 
ports shall be ample, so that there may be an abundance 
to draw from during the winter when navigation has 
ceased. Just at present the grain trade is not figuring to 
any noticeable extent in lake commerce. Not enough 
grain has been moved to affect the freight rate, but it is 
expected that the movement later on will be heavy, as 
all reports indicate a large crop. The elevators at the 
head of the lakes are practically empty, the vessels taking 
directly fromthe cars all the grain that comes. This is 
due to an absence of a reserve elevator stock. Grain is 
finding a buyer before it has a chance to reach the ele- 
vator, and bookings of tonnage are so large that there is 
not likely to be any relief from the hand-to-mouth pro- 
cess of loading — 

The American Shipbuilding Company, of Cleveland, 
has placed orders for over 13,000 tons of plates and sha 
to be rolled in Pittsburgh. It was thought at first that 
orders for this steel would have to be sent to Great 
Britain, but the Carnegie Company and Jones and 
Laughlins promised delivery in good séason. The ship- 
building company is apparently a customer which the 
steelmakers, notwithstanding the fact that they are 
booked well into 1903. are anxious to favour. 

As far as the West is concerned there is no change in 
the coke situation, except that it is probably a little more 
irregular than ever. me furnaces are banking and 
others are kept in blast only part of the time. The rail- 
ways are continually adding to theiy equipment, but ap- 
parently without result as far as any definite improve- 
ment is concerned. The flat truth is that fuel is scarce 
because there are not enough cars to move it, and furnace- 
men are not at all hopeful that there will be any improve- 
ment in the immediate future. The furnaces are hoard- 
ing what pig iron they have to fill contracts, and foreign 
iron is consequently coming in freely. : 

The present immense prosperity of the country is 
directly due to the multiplicity of the uses of steel which 
are of but recent origin. Shipbuilding has vastly in- 
creased since the Spanish-American war. When the 
Government cast about for transports it depleted a 
number of lines, which immediately placed new orders 
with the shipyards. The Navy followed suit with a 
splendid programme of battleships, cruisers, and gun- 
boats. The war stimulated oversea trade, so that new 
steamship enterprises were launched, and in every. direc- 
tion the business of shipbuilding was quickened. In 
these days a vessel is built entirely of steel. On the Great 





Lakes, where shipbuilding is thriving as it never thrived 
before, there is not a single wooden vessel building. Then, 
— the steel-car industry is only five years old. In 
1897 the output of the Pressed Steel Car Company was 
only 501 cars. Last year it was 24,590 cars. To-day it is 
over 3000 cars a month. Next year it will have a capa- 
city for 48,000 cars—and this is only one of the steel-car- 
producing companies. It is estimated that 500,000 tons 
of steel will be required for steel cars alone next year. 
This is more steel than half-a-dozen plate mills can pro- 
duce. It will therefore be seen how important a subsi- 
diary industry to the steel-maker the steel-car industry is. 
The uses of steel, indeed, increase in fe omy progres- 
sion to the increase in population. Analysing the period 
of prosperity upon this wise, there is seemingly no end 
to it. 

The open-pit method of mining, which has obtained 
such vogue on the Mesabi range, is increasing in popu- 
larity. Ore is shovelled into cars by means of the steam 
shovel on this range cheaper than dirt can be taken to 
thedump. It was thought, however, that when the over- 
burden of earth was too thick, that it would be cheaper 
to sink a shaft down to the ore than to strip off the 
earth. It has actually been found more prc. to strip, 
even when the earth lay 100 ft. thick over the ore. Under- 
ground mining costs about 55 cents a ton ; stripping costs 
about 30 cents percubicyard ; and it has beendemonstrated 
that after the stripping is done, the difference between 
30 and 55 cents, or 25 cents, is far more than the cost of 
steam-shovel mining. It seems incredible to the layman 
that 100 ft. of earth could actually be lifted from off a 
body of ore cheaper than a shaft could be sunk through it; 
but such is the case. Steam-shovel mining is the essence 
of economy, since human labour is reduced to a minimum. 
Underground mining requires a large force of men. 

The fourth annual report of the Consolidated Lake 
Superior Company, which has just m issued, is an 
interesting document. This is the group of enterprises 
which has been started at Sault Ste. Marie, Ont., by 
Mr. Francis H. Clergue, and his associates. All these 
enterprises have as their base the harnessing of St. 
Mary’s River rapids. Lake Superior is- their mill pond. 
This company has received enormous grants of land from 
Canada and is domme, much to develop the natural re- 
sources of Canada. It has paper mills, sulphite mills, 
steel mills, iron mines, and in a little while its railwa 
will have reached the shores of Hudson Bay. It is all 
the outgrowth of Clergue’s idea of a power canal at the 
Sault. Undoubtedly the next ten years will see an 
amazing development in Canadian territory. The report 
just issued covers the year ending June 30, 1902, and 
shows that the net earnings of the subsidiary companies 
amounted to 1,428, 136.25 dols. 

After the payment of general expenses and the 7 per 
cent. dividend on the preferred stock of the Consoli- 
dated Lake Superior Company, requiring the sum of 
1,135,507.45 dols., there was left a balance of 292,628.80 
dols. The cash subsidy from the Canadian Government 
on account of the Algoma Central and Hudson Bay 
Railway Company, amounting to 380,424 dols., brought 
the surplus for the year up to 673,052.80 dols. A surplus 
of the Consolida’ Lake Superior Company and sub- 
sidiary companies —— forward from the preceding 
year amounted to 423,755.40 dols., making the total sur- 

lus on June 30, 1902, 1,096,808.20 dols. The general 

lance-sheet of the Consolidated Lake Superior Company, 
including its subsidiary companies, on June 30, 1902, 
shows a valuation of 93,060, 309.76 dols. for the subsidiary 
companies, and the current assets amount to 6,927,344.74 
dols. more. The capital stock consists of 70,385,400 dols. 
common and 23,547,250 dols. preferred, with a balance 
of cash yet to be received from purchase of preferred 
stock, amounting to 9,239,100 dols., which sum will be 
available for completing construction and for working 
capital. The names and scope of the operating corpora- 
tons are given below : 

The Algoma Central and Hudson Bay Railway Com- 
pany : Owns and operates railway lines upon the Ontario 
an | itm and a fleet of steamers on the lakes ; operates 
the British-American Express Company, Limited, and 
the Algoma Central telegraph lines. 

The Algoma Steel Company, Limited : Owns and ope- 
rates the steel works and rail mill and the blast-furnaces 
now under construction at Sault Ste. Marie, Ont. 

The Lake Superior Power Company : Owns and sup- 
plies power from the water-power canal on the Canadian 
side of the St. Mary’s River; owns and operates the 
Helen iron-ore mine, nickel mines and smelters in the 
Sulbury district, and ferro-nickel, charcoal, and by-pro- 
duct plant at Sault Ste. Marie, Ont. 

The Algoma Commercial Company. Limited : Owns 
the Ontario land grants, and conducts land, timber, and 
mining operations, and operates saw-mills upon these 


grants. 

The Michigan Lake Superior PowerCompany: Water- 
power canal of about 60,000 hydraulic horse-power on the 
American side of the St_ Mary’s River. 

Tagona Water and Light Company: Supplies water 
and electric light and power to the town of Sault Ste. 
Marie, Ont. 

The Sault Ste. Marie Pulp and Paper Company: 
Owns and operates ground-w: ulp cokes ype? hite pulp 
— and the Algoma Iron Works at Sault Ste. Marie, 


The International Transit Company : Owns exclusive 
franchise for street railway lines in Sault Ste. Marie, 
Ontario, which are now under construction and nearly 
completed. 
_ Trans-St. Mary’s Traction Company : Now construct- 
ing street railway lines in Sault Ste. Marie, Michigan. 
Yours traly, 
: R. D. W, 
Cleveland, Ohio, September 28, 1902. 
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A REMARKABLE FRACTURE. 

THE week before last, the whole side of a pipe in the 
Thirlmere aqueduct burst out in one piece under the 
pressure of the water. The cause of the accident is 
remarkable. A second line of pipe is being laid. The 
yipe which gave way on the old line was just one 
leash maak the last length laid in the new line, 
and the excavation had been made to receive the new 
pipe opposite to it. This excavation was about 10 ft. 
deep, and was properly timbered. The men had 
ceased work a quarter of an hour before the burst 
occurred. When the outrush of water had been 
checked by the automatic valves on the line of pipe, 
it was found that the whole weight of the water and 
of the pipe, which was laid on the slope of a hill, was 








unsupported, except by a pinnacle of rock which jutted 
up under its centre. The rest of the bed must have 
been soft ground. The photograph, which shows this 
rock and the fractured pipe, was taken just after the 
excavation above the pipe had been made for its re- 
moval, but before the ground below had been disturbed 
after the rush of water. There was a small transverse 
crack visible just above the point of contact between 
the pipe and rock. The diameter of the pipe was 
40 in.; length, 12 ft.; and the thickness of the metal, 
which was good cast iron, was 13 in. The head of 
water in the pipe was 270 ft. The joints were the 
usual leaded spigot and socket. We are indebted for 
this illustration to Mr. H. D. Cripps, Caton, Lancaster. 








ZINC PLATES FOR BOILER PROTECTION. 

A MODIFICATION in the construction of zinc plates for 
the protection of boilers against corrosion has been 
natented by Mr. J. Tone, marine engineer, and is 
Gein x introduced by Smith’s Dock Company, of South 
Shields. The arrangement is shown in the accompany- 
ing engraving. The object of the invention is to keep 
the zinc in metallic contact with the structure of the 
boiler so long as any of the zinc plate remains. With 
ordinary solid zinc plates the part immediately in 
contact with the stud by which the plate is held soon 
becomes corroded. Although there may be a substantial 
part of the plate left, it is doing little er no good, and 
may thus be the cause of a deceptive feeling of security 
when the boiler is examined. In order to overcome 
this defect, Mr. Tone embeds in the zinc plate a mesh 
of iron wire, having a central boss for attachment to the 
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ordinary stud, as shown. A leaden washer is provided 
to insure perfect metallic contact between: the core 
and the stud. The zinc wastes, but the iron does not, 
and metallic contact with the structure of the boiler is 
thus maintained so long as any zinc remains. It is 
claimed that the arrangement is especially suitable for 
use in water-tube boilers, as with the ordinary plates 
particles of zinc are liable to become detached and fall 
into the tubes, thus checking circulation. When the 
metal is held together by the iron mesh, naturally, this 
does not occur. Mr. Tone is of opinion that very 
often sufficient attention is not paid to the quality of 
zine used for boiler protection. If impurities are pre- 


sent, local currents are set up between points in the sur- 
face of the plates, and their efficiency is thus greatly re- 
duced. As will be seen, the invention is of an extremely 
simple character, but its advantages are apparent. it 
should lead to a reduction of one of the most fruitful 
causes of trouble in the operating of steam boilers. 





LAUNCHES AND TRIAL TRIPS. 


In January of this year the Reiherstieg Schiffswerfte 
and Maschinenfabrik, Hamburg, entrusted to the Flens- 
burger Schiffsbau Gesellschaft, Flensburg, the building of 
a large “‘ offshore ” floating dock to the designs of Messrs. 
Clark and Standfield, of Wéstminster. The first plate was 
laid on the keelblocks on March 15, and by the launch of 
the second half of the dock on October 1 the dock has 
been practically completed. The first half has already been 
tow <¢ to Hamburg, and this second part will arrive there 
in a few days, when the whole will be fixed in_ position 
at the owners’ “eee and speedily brought into use. 
The dock is of the well-known “‘offshore ” type, and con- 
sists of two equal halves securely bolted together, having 
a total length of 507 ft. 9 in. The breadth is 100 ft. 04 in. 
and the height 41 ft.04 in. With these dimensions a 
vessel of 11,000 tons deadweight can be lifted; the pro- 

time for doing this is estimated at about 14 hours. 

he outfit is very complete, comprising all the latest de- 
signed improvements for efficient and vapid docking. 
Besides mechanical bilge and side-shores there are two 
+ ewig side-shores for centering the vessel on the keel- 
blocks. The dock is provided with eight = a direct 
coupled by means of rods to an 18-in. centrifugal pump- 
ing installation, consisting of eight pumps by Messrs. 
Gwynne and Co., of London. rom the main drain, 
also 18 in. in diameter, there are 32 branches for all com- 
rtments. Each valve of the pumping compartments is 
itted with its own hydraulic cylinder, but certain of the cy- 
linders are grouped psn and worked by a single lever 
in the valve-house. ne valve-house is situated on the 
top of the wall. Hydraulic pressure is generated by two 
accumulators placed upon the respective halves of the dock, 
whilst steam for the engines is obtained from the shore. 
A Worthington pump provides a washing-down service 
for washing down vessels, as well as filling up their tanks. 
Asteam service is fitted esrenaeney to protect the inlet and 
outlet pipes against frost and also for heating purposes. 


Valve indicators connected to each distributing valve are | . 


fitted in the high wall, and pneumatic water-level indi- 
cators for each compartiuent are placed in the valve- 
house, where they are at all times in full view of the engi- 
neer. The launch of this dock commenced a new era in 
the history of the Flensburg yard, as it was the first to 
take place from the commodious new premises opened by 
the company, where there are five berths capable of 
taking vessels of the largest size. The two halves of the 
een which were built side by side, occupied four of these 
rths. 





On Tuesday, the 14th inst., the large twin - screw 
steamer Ningchow, which has been built by Messrs. 
David and William Henderson and Co., Limited, 
Glasgow, for the China Mutual Steam Navigation Com- 
pany, of Liverpool, went down the river for her trial trip. 

he Ningchow is a vessel of the following dimensions: 
Length, 480 ft.; breadth, 58 ft.; depth, moulded, 
35 ft. 10 in. The main engines, which have been sup- 
plied by the builders, consist of two sets of triple- 
expansion engines, having cylinders of 23 in., 38% in., 
and 65} in. in diameter, with a stroke of 48in. She is 
fitted with three double-ended boilers working to a 
pressure of 200 lb. During the trial the machinery 
worked without a hitch, and a mean speed of over 15 
knots was easily attained. After her trial the vessel 
— to Glasgow, to load her first cargo for the Far 

t. 


The steel screw cargo steamer Altona, built by the 
Flensburg et Company for the Deutsch-Austra- 
lische Dampfschiffs Gesellschaft, Hamburg, left the 
Flensburg Fiord for her official trials on Tuesday, the 
14th inst. The chief dimensions are: Length over all, 
392 ft.; breadth, 48 ft. 1 in. ; depth, moulded, 31 ft. 3 in. 
Deadweight carrying capacity, about 6500tons. The en- 
og have cylinders 27? in., 46} in., and 76 in. in diameter 

y 48 in. stroke, and the horse-power is 2200. There are 

three boilers 13 ft. 9in. in diameter by 11 ft. 9} in. long. 
The speed attained was 13 knots. 
_ Thes.s. Dorothy was launched on Thursday, the 16th 
inst., by Messrs. Joseph L. Thompson and Sons, of the 
North Sands Shipbuilding Yard, Sunderland, and has 
been built to the order of Mr. John Ness, of Sunderland. 
The principal dimensions of the vessel are: Length between 
a 365 ft.; breadth, extreme, 50 ft. 6 in.; and 
epth, moulded, 25 ft. 11 in. The engines and boilers 
have m_ constructed by Messrs. John Dickinson and 
Sons, Limited, of Sunderland. 

On the 17th inst. Messrs. Ropner and Son, Stockton- 
on-Tees, launched a steel screw steamer named the 
Acre, of the following dimensions: Length, 336 ft.; 
breadth, 48 ft. ; depth, 24 ft. 3in. The steamer has been 
built to the order of the Newman and Dale Steamship 
Company, Limited, London, and will carry about 5200 
tons deadweight on Lloyd’s summer freeboard, and is 
fitted with direct steam quick-warping windlass, stockless 
anchors, steam steering-gear amidships, with powerful 
screw gear aft, extra derrick t, and derricks. The 
vessel will be fitted with a set of triple-expansion engines 
of about 1100 indicated horse-power, by Messrs. Blair 
and Co., steam being supplied by two steel boilers 
measuring 15 ft. 3 in. by 10 ft. 3 in., designed for a 
working pressure of 160 1b. per square inch. 


There was launched from the shi elation. yee of 
Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, on Friday, the 17th inst., the handsome steel 
screw steamer Meldon, built to the order of the Morpeth 
Steamship Panpeny. Limited, Newcastle-on-Tyne. e 
vessel is of the following dimensions: Length between 
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oe ge eg 310 ft.; breadth, 43 ft.; depth, moulded, 
t. She will carry about 4000 tons.of os ‘Oo on a 
ight draught. The machinery is being suppli by the 
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On Saturday, the 18th inst., the fine steel screw steamer 
Groningen, built to the order of the General Steam 
Company, of London, and intended for their 
trade from there to Harlingen, in the north of Holland, 
under the command of Captain G. T. Coles, went for her 
official trials. Her ee dimensions are 230 ft. by 
34 ft. by 23 ft. moulded to shelter deck, and she has a 
deadweight carrying capacity of about 1200 tons on a 
light draught. The accommodation for passengers, 
captain, officers, &c., is fitted up in sidehouses on the 
shelter deck under the bridge. Triple-expansion engines 
have been supplied by Messrs. Richardsons, Westgarth, 
and Co., Limited, Middlesbrough, having cylinders 22 in., 
35 in., and 59 in. in diameter by 39 in. stroke, for a speed 
of about 12 knots. 





On Saturday, the 18th inst., there was launched from 
the yard of the Tyne Iron Ship Building Company, 
Limited, of Willington Quay-on-Tyne, a steel screw 
steamer, built to the order of Mr. Wilh. Wilhelmsen, of 
Tonsberg, Norway, and of the following dimensions : 
Length, 335 ft.; breadth, 48 ft.; depth, 28 ft. and to class 
to the Norske Veritas rule. The engines, which are to 
be supplied by the North-Eastern Marine Engineering 
Company, Limited, Wallsend, are of the triple-expansion 
type, having cylinders 24 in., 39 in. and 66 in diameter by 
45in. stroke, and working at a pressure of 180 Ib. On 
leaving the ways the vessel was named the Terje Viken 
by Mrs. T. C. Bullen, of North Shields. 








WorkinG MOopDELs FoR ENGINEERS.—A series of work- 
ing models of ery pee engines has been issued by Mr. 
John Heywood, of Manchester and London, the authors 
being Mr. Thomas Jones, oe Master of the 
Central Higher Grade Board School, Manchester, and 
Mr. T. Gilbert Jones, Chief Engineering Lecturer at the 
Technical College, Swansea. The models are cardboard 
sheets with the cylinders printed on them in section, and 
with the pistons and valves printed in section upon sepa- 
rate slips, which slide in guides over the main sheet. 
There are no crankshafts or eccentrics, but in place of 
them there are printed scales, by the aid of which 
each piston can be set at any definite portion of the 
stroke, and the slide valve also. Further, there is a crank 
circle, divided to correspond to the piston scales, and 
having a xylonite marker revolving over it. By the aid 
of this circle the position of the valve can be found for 
any position of the crank, and, consequently, the student 
can reproduce all the motions of the engine accurately, 
following the flow of the steam from the inlet to the ex- 
haust. There are six diagrams illustrating respectively 
(1) the Westinghouse single - acting double - cylinder 
engine; (2) the Westinghouse single-acting compound 
engine ; (3) the Belliss compound engine ; (4) the Erith 
compound engine; (5) the Clayton compound tandem 
engine; and (6) the Willans central valve compound 
engine. These models should be of great use to students, 
and many a central station engineer would find them 
valuable when suddenly called upon to overhaul an 
enclosed engine whose interior arrangement may be un- 
known to him. The price is 5s. net. 





THE Late Mr. Joun BarractoucH Feit.—The death, 
on the 18th inst., at the advanced age of eighty-seven 
years, of Mr. John Barraclough Fell, removes one of the 
railway pioneers in this country, who had the great credit 
of constructing the first railway over the Alps, of build- 
ing the first line in the Papal States of Italy, and of 

lacing the first steamer on the English Lakes: it was 
conden on Windermere in 1851, and christened by Mrs. 
Fell. Mr. Fell had removed to the Lake District along 
with his parents when he was about twenty years of age 
-—he was born in 1815, in London—and thus it was that 
in the ’forties his first railway contract was in *on- 
nection with the Furness and Whitehaven line. In 
1852 he went to Italy, and was for some years ass0- 
ciated with the late Mr. Brassey and others (the firm 
being Brassey, Jackson, Fell, and Jopling) in the con- 
struction of several of the early Italian railways, amongst 
which were the Central of Italy, the Maremma, and the 
Genoa and Voltre lines. His frequent journeys over 
Mont Cenis by road led him to pursue the study of moun- 
tain railways, with the result that he perfected what is 
known as the ‘Fell centre-rail system.” In the years 
1864-5 he carried on experiments on the Gothland incline 
of the High Peak Railway, in Derbyshire, which result 
in the subsequent adoption of the system to the crossing 
of the Mont Cenis pass of the Alps between St. Michel 
in France, and Susa in Italy. This was the first Alpine 
railway,. and it carried the international traffic between 
Italy and France, as well as the Indian Mail prior to the 
opening of the t tunnel. The system was afterwards 
applied to the Canto Gallo Railway in Brazil, and also 
to the Wellington and Masterton Railway in New Zea-: 
land, where it has been in operation for nearly thirty 

ears. Mr. Fell also gave some years of his life to the 
Li ht Railway question, commencing with the mono- 
rail, which, after a series of trials, he rejected in_favour 
of agauge of 8 in., as adopted on the Parkhouse Railway 
in North Lancashire, and prea set of 3 ft., asin the case 
of the Torrington and Marland way in North Devon. 
During the years 1873-4 he undertook for the War Office 
a series of trials at Aldershot in connection with the rapid 
construction of field railways, for the transport of troops 
and stores in time of war. 
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Wz: illustrate on the present page a steamer which 
is of interest in being, so far as we are aware, the 
only foreign-built ship owned by the British Govern- 
ment. The boat in question, which is named the 
Edgewater, was purchased and converted into a dis- 
tilling ship for His Majesty’s War Department by 
Mr. W. Blackburn Smith, consulting engineer, 29, 
Broadway, special agent of His Majesty’s War De- 
partment in New York. The Edgewater was built 
at Roundout, N.Y., of white oak, and is 96 ft. over 
all by 25 ft. beam, and 7 ft. 6 in. draught. She 
has fore-and-aft compound engines, of 16-in. and 
27-in. cylinders by 16 in. stroke, driving one 6-ft. 
6-in. propeller, and is provided with a Wheeler 
surface condenser and an independent centrifugal 
circulating pump-duplex air pump. Steam is sup- 
plied by one oval Scotch boiler, 9 ft. long, 8 ft. 6 in. 
wide, and 11 ft. high, having two corrugated fur- 
naces 42 in. in diameter. The boiler is fed by one 
Blake feed-pump and a Metropolitan injector. She is 
equipped with wooden tanks built amidship, having a 
capacity of 11,000 gallons. The evaporating and dis- 
tilling plant, supplied and erected on board by the 
James Reilly Repair and Supply Company, of West- 
street, N.Y., consists of six Quiggin evaporators, each 
5 ft. in diameter by 8 ft. high, connected up to work in 
either single, double, or triple effect. These are sup- 
plied with steam from the main boilers at an initial 
pressure of 100 Ib. per square inch, and discharge 
their vapour into three copper distillers, each 27 in. 
in diameter by 4 ft. 5in. high. . The evaporators are 
fed by two Blake duplex pumps, taking their water 
from the distiller discharge. There are two Blake 
distiller circulating pumps connected up to sea by 
one 8-in. gate valve. The steam from the first effect, 
together with drain and exhausts from the auxiliary 
machinery, is led to the drain from a feed-heater 
30 in. in diameter by 6 ft. high, from which it is 
passed on to the hot-well tank of main engine. 
The distillers are connected to storage tanks by a 
3-in. pipe and valve. The fresh-water discharge 
pump is located forward, to pump from storage tanks 
and discharge on shore, orto a lighter by a hose connec- 
tion. The entire plant is located forward of main 
engine and boiler-house, and is completely covered in 
a deck-house, 

The Edgewater is also equipped with all necessary 
tools for any ordinary repairs, &c. The amount of 
fresh water guaranteed by the makers per day of 24 
hours was 25,000 gallons, but the amount actually 
obtained on trial test ran as high as 50,000 gallons per 
day of 24 hours, The following figures were taken 
from official test results : 

Capacity 50,240 gals. per 
, 24 hours 
Boiler pressure, average ... 74 1b. per sq. in. 
Pressure in shells, high-pressure 26 ,, a 
9% ee intermediate 
pressure see ewe ove see 
Pressure in shells, low pressure ... 1lb. ,, ‘3 
Salt feed temperature ... 200 deg. Fahr. 


” ” 


Circulating water temperature ..  67_,, ” 
Temperature of fresh-water dis- 
charge leriredues) mR ate: Za 


Grate surface... 


38 sq. 


The vessel was inspected before being accepted by 
Colonel F. 8. Leslie, R.E., commanding Royal Engi- 
neers at Bermuda, and Mr. Collingwood, R.N., Chief 
Engineer, H.M.S. Hotspur. j 

She has a normal speed of 9 knots, but while dis- 
tilling makes about 4 knots. 








INDUSTRIAL NOTES. 

Tue general state of trade, as disclosed in the 
returns to the Labour Department of the Board of 
Trade, is most discouraging, and the worst of it is 
that the indications for the near future point to no 
improvement. Employment has continued to decline. 
Not only is it worse than in the previous month, but 
it is worse than a year ago, and is below the average 
of the last ten years for thesame month. The curve 
line in the employment chart shows that it has never 
reached the low level of last year, and since March 
last the proportion of unemployed has been tending 
almost continually upwards towards a higher per- 
centage. The falling-off has heen most marked in the 
engineering and shipbuilding groups of trades, but 
others also have suffered. 

In the 221 trade unions specially reported on there 
was an aggregate of 553,870 members ; of these 27,522, 
or 5 per cent., were reported as unemployed, as com- 
pared with 4.5 per cent. in the month previous and 
3.7 per cent. in the same month a year ago. The 
mean proportion during the last ten years for the same 
period was 4.6 percent., so that the increased propor- 
tion is significantly material. 





In the coal-mining industries employment continues 
good, being about the same as a year ago. At col- 
lieries employing 490,795 persons, the pits worked on 
an average 5.35 days per week, as compared with 4.94 
days in the previous four weeks and 5.36 days in the 
same month of last year. But in the month previous 
general holidays intervened to reduce the percentage. 
The number employed was 1.5 per cent. greater than 
a year ago. 

In the ironstone mines employment continues good. 
In 135 mines and open works, — ing 15,657 men, 
the average number of days wor was 5.81 days 
per week, as compared with 5.69 days in the previous 
four weeks; but in the latter were some general 
holidays. In the same month a year ago the average 
time worked was 5.76 days per week. The number 
of workpeople employed was 1.4 per cent. greater 
than a year ago. 





Employment in the pig-iron industry shows a slight 
decline as compared with a month ago, but is practi- 
cally about the same as a yearago. At the works of 
114 ironmasters there were 325 furnaces in blast, em- 
ploying 22,400 workpeople, as compared with 328 fur- 
naces in the previous month, and 325 a year ago. 

Employment in the manufacture of iron and steel 
was not so good as in the previous month, and shows 
even a greater decline compared with a year ago. At 
the 201 works covered by the returns 76,339 work- 
people were employed, and the total volume of employ- 
ment, taking into account the number employed and 





ft. 
90 deg. Fahr. 
90 


” ” 


Dancharature of feed suction 


the shifts worked, shows a decline of 2.1 per cent. as 


compared with a month ago, and 5.7 per cent. as com- 
pared with a year ago. 

In the tinplate industry employment continues 
good—better than a year ago. There were 395 mills in 
operation, including those engaged in the manufacture 
ot black plates, as compared with 402 in the previous 
month, and 378 a year ago. The total number 
employed was about 20,000. A dispute in the trade 
led to the decline in the mills at work last month, 





Employment in most branches of the engineering 
and metal trades groups shows a decline as compare 
with the month previous, and is considerably worse 
than it was a year ago. The proportion of unemployed 
members of trade unions was 5 per cent., as compared 
with 4.4 per cent. in the previous month, and 3.5 per 
cent. a year ago. 

In the shipbuilding trades there has been a consider- 
able decline in employment, which is much worse than it 
was a yearago. The proportion of unemployed mem- 
bers of trade unions was 9.2 per cent., as compa 
with 6.3 ag cent. in the previous month and 3.9 per 
cent. in the same month a year ago. 

In the building trades employment is dull for the 
time of year, and is by no means so good as it was a year 
ago. The proportion of unemployed members of trade 
unions reporting was, respectively, 3.3 per cent. and 
5.9 per cent., as compared with 2.8 per cent. and 6.1 
per cent. in the previous month. In the furnishin 
trades a further decline is manifest, both as si ns 
with the previous month and a year ago, The pro- 
portion of unemployed was 4.3 per cent. ; in the pre- 
vious month 3.9 per cent.; in the same month last year 
3.2 per cent. 





In the printing and bookbinding trades there has 
been a further decline in the former, but the latter 
has improved ; but in neither is employment so good 
as it was a year ago. The proportion of unemployed 
was 6.2 per cent.; in the — month 6 per cent. ; 
a year ago 5.6 percent. In the paper trades employ- 
ment has improved, but is not so good as a year ago. 
The proportion of unemployed union members was 2.4 
per cent.; in the previous month 3.1 per cent.; a year 
ago 2.2 per cent. 

In the boot and shoe trades improvement is reported 
in a fewcentres, but generally employment is bad. In 
the other leather trades there has been a further 
decline, employment being much worse than a year 
ago. The proportion of out-of-work members of 
unions was 5.6 per cent. ; in the month previous 5.2 

r cent. ; in the same month a year ago 3 per cent. 

The glass trades have improved somewhat, and are 
better employed also than they were a year ago. 

In the coachbuilding trades there has been a further 
decline, employment not being so good as a year ago. 
The proportion of unemployed union members was 4.2 
per cent. ; in the month previous 3 per cent. ; a year 
ago 3.6 per cent. 

There was a slight improvement in dock and river- 
side labour in London, but nearly 2000 fewer were 
employed than a year ago. 





Employment in the cotton trades is still only mode- 
rate. There has been a decline in the spinning branch, 
but some improvement in the weaving branch. In 
factories employing 82,000 females, 82 per cent. in 
spinning mills and 79 per cent. in weaving factories 
were on full time ; a year ago it was 88 and 69 per 
cent. respectively. 

The woollen and worsted trades are fairly well em- 
ployed. In the hosiery branches there has been a 
further decline in some branches ; but, on the whole, 
trade is fair. 





There were 18 fresh labour disputes in the month» 
involving 6864 workpeople — 1518 directly and 5283 
indirectly. In the preyious month there were 15 
disputes, affecting 4703 workers, and in the same 
month a year ago 33 disputes, affecting 8654 work- 

ople. Of the fresh disputes, five were in the mining 
industry ; five in the engineering, metal, and ship- 
building groups; four in the textile industry ; and four 
in other trades. In all, twenty disputes were reported 
as settled, affecting 4968 workpeople; in five, affecting 
1072 persons, the decision was in favour of the workers ; 
three, affecting 955 persons, in favour of employers ; 
the others were compromised. 

Changes in the rates of wages affected 134,997 
persons, the net result being a decrease of 97d. weekly 
per head. Of the total, 27,147 received advances, 
and 107,850 sustained decreases. . The principal ad- 
vances were to 3700 blast-furnacemen, and 20,706 
ironworkers in the Midlands and South Wales. 
Coalminers in Scotland and ironworkers in South 
Wales were the chief sufferers by the decreases. Only 
one change was preceded by a dispute causing a 
stoppage of work, and only about 100 were affected 
thereby. 





There is a tone of melancholy in the report of 
the Boilermakers and Iron Shipbuilders for the 





current month, which gives ‘‘a large increase in the 
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out-of-work lists.” It says: ‘‘ No one can shut their 
eyes to the seriousness of the position, and affect to 
deny that the expected depression has at last descended 
upon our industry. September is always a slack 
month for repairs, but the increase in repair work 
that can be reasonably expected in the near future 
may be counterbalanced by the slackening off in new 
work during the closing months of the year. The 
total number on the funds was 7366-—last month, 
5716; showing an aggregate increase of 1650. Under 
the three heads of unemployed the total number was 
4937 ; last month, 3377—increase, 1650; on the sick- 
list, 1671; last month, 1527—increase, 74; on super- 
annuation benefit, 828 ; last month, 812—increase, 16. 
The report attempts to account for the ‘‘ slump” by , 


reviewing the last two-and-a-half years, when the|of new work to supply the place of orders nearing | 

war in South Africa gave an impetus to shipbuilding | completion seem poor. The out-of-work returns of | 

Now that the war is over, the | the trade unions in those branches of industry show no | SEWAGE * 
| K le 


for Imperial purposes. 
shipping trades find a scarcity of freights, and specu- | 
lative building is for the present in abeyance. The | 
cost of benefits during the month was at the rate of | 
2461/. 93. 9d. per week—an increase of 438/. 19s. 5d. 
per week over the previous month, There was an 
increase of 78 in membership in the month, after | 
allowing for deaths and arrears. The society decided 
by 27,154 for, to 6861 against, to accept for the general 
secretary the offer of Mr. Mosely to be one of the) 
Commission to the United States. The votes for 4 
increase of the general secretary’s salary was carried, 
but only by a majority of 32. The question of ad-| 
mitting drillers into the society is under consideration. | 





The news that the great American coal strike had | 
practically ended was undoubtedly received with feel- | 
ings of relief by all sections of society, at home and | 
abroad. President Roosevelt by patience, skill, and | 


| Ironfounders are busier in the West Bromwich district. 
In the brass and copper trades employment is from 
good to fair or moderate. In the other iron, steel, 
and metal-using industries, trade has been fairly good as 
a whole, with variations in degree in some branches. 





The position of the engineering trades throughout 
Lancashire manifests no material change. The reports 
from employers and trade union officials agree in this 
—that the activity of the last few years is slowly and 
‘quietly ebbing away. Apart from a few special 
| branches, the situation is regarded as unsatisfactory 
as regards the outlook for the near future. It is ex- 
ceptional where establishments are not supplied mode- 
rately with work for the present, but the prospects 





material increase, but the tendency is in that direc- 
tion. Electrical engineers, locomotive builders, some 
stationary -engine builders, some sections of the 
machine tool trade, and, perhaps, boilermakers are 
fairly well supplied with work, while in some there 
is no lack of prospective work if terms can be agreec 
upon. But when there is little or no pressure, the 
offers are at lower rates, and then the margin of 
profit comes in as an element in the transaction. In 
the iron and steel trades business has been slow. 
There seems to be no anxiety to give out orders except 
for such lots as may be required for present pur- 
poses. The whole industry appears to be in a state 
of suspense-—waiting, as it were, for something to 
turn up. 





The question of a reduction in the wages of boiler- 
makers and iron shipbuilders, shipwrights, ship 


prudence brought about a modus vivendi, and both | joiners, labourers, and others on the North-East Coast 
parties agreed to the initial proposals of a commission | has not yet been finally decided, in so far as the ac- 
to investigate, report, and form conclusions fora settle- | quiescence of the men is concerned. But it does not 


ment of the matters in dispute. It was feared at first | 
that the men would object to the constitution of the) 
commission, as no labour representative was plaged | 
thereon. But Mr. Mitchell waived that point, due | 
mainly, it is thought, to his appreciation of the Presi- | 
dent’s firmness and judgment, and desire to do what | 
is right. It is between five and six months ago since | 
the strike commenced. It was alleged to have col- | 
lapsed, or to be about to collapse, after a couple of weeks | 
had expired. Very little was heard of it on this side | 
of the Atlantic. But the men were firm. They were | 
strong in numbers, about 150,000 being involved. The | 
Federation of American Trades supported them. They | 
had the sympathy and support of all the labour organi- | 
sations in the United States. Their claims and de-| 
mands were pronounced to be just and reasonable 
namely (1) the right to combine ; (2) the right to fu 
measure, or weight, and pay for the coal produced ; 
and (3) some advance in wages. The latter fell into | 
the background in the terrible struggle for the right 
to combine. Mr. Mitchell’s acceptance of the commis- 
sion was cordial, and he was able to assure his col- 
leagues and constituents that he had confidence in the 
President’s intentions, and was hopeful of the general 
results. To some extent the credit of the Government 
is at stake in the matter, and, therefore, the American 
aa as a whole will carefully note the final issue. 
3ut it will rest with the vast labour organisations of 
the United States to pronounce, favourably or other- 
wise, on the result. 





It is reported that a fair number of orders have been 
coming to hand for both marked and unmarked iron 
in the Wolverhampton district. But business con- 
tinues to be restricted by the dearness of raw material. 
The policy adopted by consumers to limit purchases 
to small lots, sufficient for present requirements only, 
has weakened quoiations. Strip ond hoop iron have 
been in fair sale at full rates. There has been a better 
demand for common black sheets, by reason of some 
well-filled lines from the Cape and Australia for 
galvanised roofing sheets ; consequently quotations are 
firmer in both branches, some asking for an advance 
of 2s. 6d. on quarter-day rates. Common sheets also 
have improved somewhat. Belgian competition is said 
to be severe in the bar trade, local producers bein 
handicapped thereby. The engineering and _ allied 
trades ave not changed} much. Ironfounders still 
report trade as bad; wvoilermakers as fairly good ; 
electrical and general engineers, fair; cycle makers, 
quiet ; motor makers, fairly good. In the hardware 
industries only one branch—the ironplate trade—is 
reported to be bad. All the other branches are from 
good to quiet, or merely slack in one or two cases. 
On the whole, the situation is not discouraging so far 
as present indications show. 





In the Birmingham district the iron trade complains 
of Belgian competition. All descriptions of pig iron 
have been firm at late rates. In the bar sections the 
rates are barely maintained. Sheet, strip, and hoop 
iron are able to command full rates. In the engineer- 


ing and allied trades employment is reported to be 
from good in some sections to moderate in others. 


appear that there will be any serious resistance to the 
employers’ proposals. The executives of some of the 
unions favour the acceptance of the employers’ terms 
rather than risk a stoppage. So far, the men do not 
very strongly resent their action. Any general strike 
is not expected. 


The strike of coalminers in France seems to have 
undergone some change. Several parties have been 
trying to bring about a settlement, or have made 
suggestions in that direction. Whether the political 
elements, which have been more or less mixed up with 
the movement will help to that end, or otherwise, 
remains to be seen. The socialist manifesto, published 
in the Petit République, tends rather to embitter the 


__| strife by the declaration of a secret coalition being in | 
]] | existence between the reactionary wings of the political | ; 
'and financial parties to bring about an era of violence | scope masses of bacteria and zooglea will be found to be 
| which will endanger the Republic. As usual in all great | present. 


strikes, the non-union element is the cause of much 
friction. It is reported that the wives of the non-union 
workers have been subjected to gross outrages when 
they visited some of the pits with clothing or food for 
their husbands. It is to be hoped that the report is 
an exaggeration, otherwise it would be scandalous. 
In all such great disputes the idea of foreign competi- 
tion, of foreign supplies, and the loss of the markets 
come in; and this idea is strong in France, as else- 
where. It appeals alike to men and masters. 





The strike of tramway employés in Geneva, and of 
others in sympathy with them, seems to have quieted 
down; whether any definite settlement has been 
effected or proposed is not yet quite clear. All such 
intense conflicts leave an unpleasant flavour, for violent 
collisions between strikers and non-strikers, or with 
the military or police, are not easily patched up. 


There is no change in the situation at Bethesda. 
Both sides remain as they were—in an attitude of 
resistance. It would seem that the trade unionists 
recognise the impossibility of compromise by negotia- 
tion, and that depopulation is the only remedy. But 
locality exercises almost as much influence as nation- 
ality, the feelings excited by each being of the same 
— The Conciliation Act in this case has been a 
ailure. 


The Mosely Commission on Labour to the United 
States appears to be nearly complete. The response 
of the chief trade unions has been heartily favourable 
in most of the important industries. Some twenty- 
five delegates have been appointed, and they will leave 
for the United States in the course of a fewdays. The 
importance of the delegation, the representative cha- 
racter of the men appointed, and the auspices under 
which they will institute their inquiries lead to the 
belief that the reports will be of exceptional interest 
to all concerned. 





About 2000 miners and others have struck work in 
the Castleford district of Yorkshire against the reduc- 
tion of 10 per cent. in wages, as assented to by the 
National Federation of Miners. The men allege that 
their wages recently have been exceedingly low. 





The Army Clothing Department Employés’ Union 
are protesting against “the semi-starvation rate of 
wages paid by the Government.” They demand the 
| recognised trade union rates in all classes of work, 
| presumably on the log system of the Tailors’ Union. 
| According to the reports made at a congress of 

women workers, held at Wiesbaden, the average 
earnings of tailoresses and laundry-women in Berlin 
| was only about 6s. per week—that is, 322 marks per 
annum, which is 43 marks below the cost of maintain- 
ing a German soldier ; in the latter case the Govern. 
| ment purchase all the provisions at wholesale prices, 
and retail them on that basis. How, then, can the 


poor live ? 














THE TREATMENT OF MANCHESTER 


By G. J. Fow.er, M.Sc. 


(Concluded from page 492.) 


| Some of the conclusions arrived at by the experimenters 
| are the following: 

The effluents from closed and open septic tanks are 
practically identical in composition. 

With a tank space equal to half the daily flow of Man- 
chester sewage, it is possible to digest about 25 per cent. 
of the total suspended matter in the sewage. 

The suspended matter in the septic tank effluent is of a 
granular character, and readily separates out on standing; 
and when arrested on the surface of a bacteria bed, does 
< seriously impede the free flow of the water into the 


The organic matter in solution is much more easily 
nitrified than that present in fresh sewage, so that it is 
ible with one contact to constantly obtain non-putre- 
active filtrates. 

The blending which takes place in the septic tank is of 
value in minimising the effect of excessive amounts of 
| manufacturing refuse, and in producing an effluent of 
| fairly constant composition. 

The capacity of contact beds suffers a rapid initial de- 
crease, but afterwards, with careful working, the rate of 
| decrease is very much less. 
| From the experience gained with beds A, B, C, and D, 
|} and also with other experimental beds, it has been con- 
cluded that the chief causes of loss of capacity are the 
following : 

(a) Settling together of Material.—This must always 
occur, and Jangely accounts for the initial rapid decrease 
in capacity. It may be well, at the outset, to place the 
material in the bed to a slightly greater depth than that 
| actually required, so as to allow for this settlement. 

(6) Growth of Organisms,—This is at once the cause of 
increased efficiency in the bed, and of loss of capacity. 
On examining the material of a contact-bed in active 
| condition, every piece is seen to be coated over with a 
slimy growth. If this is removed, it soon dries to a stiff 
elly, which can be cut with a knife. Under the micro- 








If placed in a tube containing air, and connected 
| with a manometer, the jelly will rapidly absorb all the 
“9 en, and produce carbon dioxide. 
is action will sometimes produce a vacuum of several 
|inches of mercury. There is little need, therefore, to 
| force air into a bed, as the natural interchange of gases 
| which takes place is sufficient for adequate aeration. As 
a matter of fact, there is always a large amount of oxygen 
| to be found at the bottom 7 a bed in good condition. 
| The behaviour of the bacterial jelly appears to afford the 
|clue to the successful working of bacteria beds. By 
working them at a high speed—i.e., filling them fre- 
| quently in the day, without long periods of rest—the 
;effuent may. remain good, but the oon growth so 
| rapidly increases that the bed becomes too s ngy, and 
| will not allow the water to drain away. ere, too, 18 
the explanation of the fact that, within limits, decrease 
| of capacity is accompanied by increase of efficiency. 
| This decrease of capacity may, however, become s0 
| great as to outweigh the advantage of increased efficiency. 
A long period—say one or two weeks—of rest must then 
be — to the bed. eer. 
e superfluous bacterial oe will during this time 
be or, gd consumed, and the capacity of the bed will 
greatly increase. These rests should not exceed a fort- 
night at most, as the bed then tends to dry up and the 
activity of the organisms diminishes. i 

It is therefore important that the decrease of capacity 
should not be allowed to become excessive before resting, 
orit may not be ible to completely recover the loss 
during the time of rest. . ' 

In the case of beds A, B, and C, before the best condi- 
tions of working had been ascertained the capacity 
been allowed to decrease to an undesirable extent. 

(c) Impaired Drainage.—Defective drainage decreases 
‘the actual water capacity of the beds and_ prevents 
thorough aeration, and every means should be taken 
therefore to make it as perfect as possible. 4 

(d) Insoluble Matter Entering Bed.—The effect of in- 
soluble matter in decreasing capacity depends on 1ts 
nature. If sandy in character, its effect will be small, as 
the sand itself has a water-holding capacity. 

In Manchester the chief insoluble matters 
beds are finely-divided clay (especially in we 





entering the 

t weat er) 
and compounds of iron. Most of the iron in the septic 
tank effluent is in suspension as sulphide. This can largely 
be retained on the surface of the bed. The small amount 
of iron which is deposited from solution can affect the 





* Abstract of paper read before the Sanitary Institute 
Congress at Manchester ; Sections II. and III. 








Oct. 24, 1902. ] 


ENGINEERING. 





553 








capacity only very gradually. Asa matter of fact, most 
of the insoluble matter hegre on to the beds appears to 
be in the top 6 in. ; and if the{cinders below this are left 
ine a fairly sharp line can be distinguished 
between the surface layer and the cinders. The fact that 
no permanent loss of capacity has occurred in over fifteen 
months shows that most of the insoluble matter must 
have remained on the surface of the bed, and such as has 
entered must itself a water capacity. 

Evidently, then, it is of importance to retain insoluble 
matter as far as ible on the surface. This may be 
done by making the upper layer of rather finer material 
than the body of the bed. Experiments are in progress to 
determine whether in course of time this — layer can 
be used after removal for growing vegetables, as it has 
been found to contain large quantities of nitrates and 
some phosphoriz acid. : : 2 

(e) Breaking Down of Material. — Little, if any, evi- 
dence of this is present in the beds under discussion. 
Its occurrence would be a more serious cause of loss of 
capacity than any of the foregoing, and should be avoided 
by using only hard refractory material. 

In view of the observations -above recorded, the follow- 
ing method of procedure is recommended for the successful 
working of contact beds : ; 

1. The bed should be worked very siowly at first, in 
order to allow it to settle down and the bacterial growths 
to form. In this way there will be less danger of sus- 
pended matter finding its way into the body of the bed 
while the material is still loose and open. : 

2. The burden should not be increased _ till analysis 
reveals the presence of surplus oxygen, either dissolved 
or in the form of. nitrates in the effluent. 

3. Analysis of the air in the bed aed usefully be made 
from time to time during resting periods. 

4. The variations in capacity should be carefully re- 
corded. If the capacity is fom to be rapidly decreasing, 
a period of rest should be allowed. : ; 

5. Long periods of rest should be avoided during 
winter, as when deprived of the heat of the sewage the 
activity of the organisms decreases. If necessary, the 
burden on the bed should then be decreased by reducing 
the number of fillings per day, rather than by giving a 
long rest at one time. é 

6. The insoluble suspended matter should be retained 
on the surface by covering, at any rate, a portion of the 
latter with a layer of finer material not more than 3 in. in 
depth. The suspended matter thus arrested should not 
be raked into the bed, but when its amount becomes ex- 
cessive it should be scraped off. This should be done, if 
possible, in dry, warm weather, after the bed has rested 
some days. By placing the inlet and outlet penstocks as 
close together as possible, the suspended matter will tend 
to concentrate in their vicinity, and its removal will be 
facilitated. ; 

It has been concluded that special provision must be 
made for the treatment of storm-water, especially of the 
first flush. The special area of beds laid out for the 
treatment of storm-water must be lightly worked during 
dry weather, so that they may be stored with nitrates, 
and thus be in a condition to be worked at an accelerated 
rate fora short time. In this manner the first flush can 
be dealt with. Afterwards, when the sewage has become 
highly dilute, it may be purified by settlement, followed 
by continuous filtration through the storm-beds. ’ 

For the pur of testing the behaviour of beds with 
septic tank effluent on the working scale before layin 
down a large area, two half-acre beds were construc 
and brought into work at the beginning of 1901. These 
are distinguished as1a and2a._ Since that time ten more 
half-acre beds have been brought into operation. F 

The results obtained by the treatment of open septic 
tank effluent on bed 14, which has been longest in opera- 
tion (from week ending January 30, 1901, to week ending 
March 26, 1902), are summarised in the following Table. 
The results are in grains per gallon :— 
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The majority of samples have been non-putrefactive, 
exceptions occurring at times when the sewage contains 
excessive amounts of dissolved impurity. The amount 
of effluent dealt with on the beds has been gradually 
increased. At present the beds which have been longest 
at work are receiving open septic tank effluent at a rate 
equivalent to upwards of 400,000 gallons per acre per day. 


In juieing of the number of fillings per day which could | be 


be taken by a bed, two thi have been borne in mind 
—viz., the capacity of the and the quality of the 
filtrate. The tank effluent is distributed on to the bed 
by means of radial 
main bulk of the clinkers. In this way most of the sus- 
pended matter in the tank effluent is retained in the grips 
and can be readily scraped off from time to time. 
Measurements of capacity have been made from time 
fo time by means of a suitable form of meter placed in 
the pick-up channel so as to measure the volume of the 
ischarge, and this method of measurement is now in 


ips lined with screenings from the | Th 





process of further application a Oxrge of a similar meter 
i 


placed in the supply channel, which will admit of a similar 
measurement of the water admitted to the beds, the 
arrangement being designed in such a way that each 
meter will be available for two beds. In this way the 
volume of supply can be tested for accuracy against the 
corresponding discharge. 

It has been found that after 402 fillings Bed 14 has a 
capacity of 166,000 gallons, or 36.6 per cent. of its 
empty capacity; after 159 fillings Bed 1 has a capa- 
city of 178,550 gallons, or 39.4 per cent. of its empty 
capacity. 

Quite recently it has been customary once a day to fill 
such storm-beds as are completed with the effluent from 
chemical treatment. 





A very fair filtrate is obtained, and thus the amount of 
sewage peeteee pending the completion of the works is 
increased, and at the same time the storm-beds are kept 
in an active condition, 

THE NEw WorKS FOR THE BIOLOGICAL TREATMENT OF 
SEWAGE AT MANCHESTER.* 
By J. P. Witxinson, A.M.I.C.E. 

The new works are now being carried out in accordance 
with the resolution of the City Council of September 5, 
1900, under the sanction of the Local Government Board. 
They comprise the following : 

1. Five additional tanks, with contingent works, similar 
to the existing precipitation tanks at Davyhulme. 

2. Forty-six acres (net) of first-contact bacteria beds, in 
ninety-two beds of half an acre each, at Davyhulme. 

3. Twenty-six acres of storm-water filter-beds, also at 
Davyhulme. 

4. Conduit for conveyance of first-contact effluent from 
Davyhulme to beds and land at Flixton. 

5. Forty-six acres (net) of seconde-ontact bacteria beds 
on land in the township of Flixton. 

6. Works of irrigation in Flixton and Carrington, 
covering approximately an area of 100 acres. 

The scheme under which these works are being carried 
out has been designed to deal with a maximum rate of 
flow equal to 126 million gallons per 24 hours, the flow 
up to 63 million gallons being treated by double contact 
on the bacteria beds, and the subsequent 63 million 
gallons on the 26 acres of storm-water filter beds. The 
excess of the sewage flow in time of rain, beyond the 
maximum rate, will be passed off into the Manchester 
Ship Canal at the Mode Wheel storm-water overflow. 

The present screening chambers, which are in dupli- 
cate, and have for some time past been performing their 
work in a satisfactory manner, will remain intact, and | 
will be continued in use as at present. 

he number of tanks at present existing is 11, of which 
6 are on the north side and 5 on the south side of the 
central roadway. Each of these is 300 ft. in length, 
100 ft. in width, with an average depth of 6 ft., contain- 
ing a volume of 1,125,000 gallons. our of these existing 
tanks—two oneach side of the centre roadway—will be 
set aside as detritus tanks for storm water, which will be 
delivered to the new storm-water filters by means of the 
present 16-ft. carrier to be reserved solely for that pur- 
pose. In substitution for the four tanks set apart in con- 
nection with storm water, five new tanks will- be pro- 
vided—two at the north end and three at the south end of 
the present range. This will render the whole series 
north and south equal and symmetrical. 

The effluent cills of the seven existing tanks now to be 
utilised as septic tanks are being raised to the extent of 
14} in., thus affording an increased water capacity and 
additional fall. The cills of the new tanks will be finished 
at the same level. 

With these modifications and extensions the water 
capacity of the septic tanks will be 15,820,500 gallons, 

iving with the four storm-water tanks (which may pro- 
_~ be used for night flow) a total capacity of 20,320,500 
gallons. 

The number of first-contact beds provided for at Davy- 
hulme is 92, each being a net half acre in area, and cover- 
ing in all 46 acres ; they are disposed in three blocks or 
series. 

Each series will be served by main supply channels 
18 ft. and 16 ft. wide, with subsidiary channels 6 ft. and 
5 ft. wide, as required in the several cases. The latter 
are constructed with draw-off or pick-up channels of the 
same width below for economy of area and construc- 
tion. The scheme of bacteria beds has been laid out as 
far as possible on broad and simple lines, so as to promote 
ease and facility of working. e beds are, with few ex- 
ceptions in each series, of uniform shape and dimensions, 
and the point of admission of sewage to each bed is in 
the centre of the longer side adjoining the supply channel, 
which serves, as a rule, an equal range of beds on either 
side, so that in general the distributing centres fall in 
pairs opposite each other. Supply channels are of ade- 
quate width and gradient to permit of delivering the 
volume of sewage necessary for filling two beds at once on 
the same channel in the minimum required time by gravi- 
tation to each distributing centre in the scheme. The 
supply to and discharge from each bed are radial, deliver- 
ing from one centre outwards over the surface and con- 
verging towards the same centre by the under-drainage 
low. The sewage is admitted from the supply channel 
to a distributing reservoir, from which it flows over a cill 
or weir of circular form, and thence along channels cut 
in radiating form over the surface of the bacteria bed. 
ese channels are lined with fine grade material, which 
tends to arrest suspended matters on its surface, an 
retain them from entering into the body of the bed. The 
under drainage of each bed is also laid out in radial form, 
the drainage Tons converging into a main collecting drain, 


* Abstract of paper delivered before the Sanitary Insti- 
tute Congress, at Manchester ; Section II. and III. 








which is concentric with the distributing weir, and which 
communicates at each end with manholes, or at the centre 
with an outlet well, from which the discharges enter the 
draw-off channel. The under-drains are channels formed 
in the concrete bottom of the bed, covered with stoneware 
perforated slabs set in rebates, so as to be flush with the 
surface of the bottom. The a of the clinkers 
forming the body of the bacteria beds is 3 ft. 4 in., each 
bed having a cross fall of 24 in., and the space between 
the radial drainage lines being formed with a ridge in the 
centre to facilitate the discharge of the final drainage at 
the bottom. The body of the bacteria beds is composed 
of furnace clinkers from which the fine material has been 
removed by screening, and the coarsest material is used 
for covering more particularly the radial drainage lines, 
and also the concrete bottom as far as practicable. 

The storm-water filter beds have been designed to deal 
with a maximum quantity of 63 million gallons per 24 hours, 
at a rate not exceeding 500 gallons per square yard es 
day, and consequently cover an area of about 26 acres. The 

eneral area of each filter bed is about 1 acre, and the 
Seats are 2 ft. 6 in. deep, being filled with unscreened 
clinkers, the coarser part of the material being selected 
for the covering of the under-drains and the surface of the 
bottom. These beds are at present being used as contact 
beds for the purification of chemical tank effluent or for 
the treatment of storm water by continuous filtration. 
In the former case the bed is filled and discharged in a 
manner similar to that in use on the bacteria 8 proper ; 
and in the latter case provision is made for the ponding of 
the liquid upon the surface to a depth of about 6 in., at 
which depth delivery commences over a bellmouth pipe 
in the outlet well, continuing during the progress of the 
storm, the body of water in the bed being drawn off after 
therain has ceased. Under the latter conditions of working, 
each acre of storm-water filter will receive about 363,000 
gat before discharge commences, and 26 acres will then 
ye adequate for the reception of about 94 million gallons 
before commencing to flow off, after which the rate of 
discharge would be about 500 gallons per square yard, or 
2,420,000 gallons per acre Pp day. The storm-water 
tanks and filters together will thus provide for the storage 
of a volume of 14,000,000 gallons in time of storm before 
discharge begins, covering a period of at least five hours’ 
heavy rain, exclusive of the volume treated in bacteria 
beds. The storm-water filter beds are supplied by channels 
varying from 10 ft. to 4 ft. in width, having a general 
gradient of 1 in 1000, with their draw-off channels below. 
In general, there are two points of supply to each acre of 
area, to which the under-drainage also is conducted. The 
floor of these beds is the natural ground surface, which is 
generally a clayey marl, covered with a layer of cement 
concrete where the character of the ground renders it 
necessary. The smaller under drains are of brick, laid 
with open joints on a concrete foundation, and covered 
with open-jointed stoneware or fireclay slabs cemented 
down, the main collecting drains being close-jointed. 

The site of the bacteria s and the storm-water filter 
beds at Davyhulme is intersected by the disused bed of 
the River Irwell, which has been — filled up during 
the past few years with pressed sludge and other surplus 
material, and is consequently unfitted as a site for any 
structural works, except at a cost which would be pro- 
hibitive. The crossing of this old river bed with the 
various carriers and channels, with the necessary piling, 
&c., has entailed considerable expense and some difficulty. 
Under these circumstances it has been found advantageous 
to make use of the site for the disposal of a large amount 
of the spoil arising from the excavations for the new 
works. This will be deposited in embankments, which, 
when soiled and planted, will tend to diversify and im- 
prove generally the appearance of the new works. 

The volume of first-contact effluent to be conveyed 
through the conduit for first-contact effluent from Davy- 
hulme to Flixton is 63,000,000 gallons per day, and the 
conduit or channel is designed to be 13 ft. in width, with 
a gradient of 1 in 5000, or 1.056 ft. per mile. 

The shortest route between the two works would lie 
through the village of Flixton, and mainly through build- 
ing land. The levels along this route are such that the 
work, if this line were taken, would be mainly in tunnel 
or deep cutting, except where it would cross the valley 
of the Bent Lanes Brook. A route has therefore been 
selected following approximately the course of the Ship 
Canal, along which the levels are much more favourable. 
For the principal portion of the route the channel is an 
open one, and where high ground intervenes the work 
will be carried out in open ae arched over. This 
route has been approved by the Ship Canal Company. In 
the proposed channel a flow of 36 million gallons per da 
represents a water depth of 2 ft., and with a water dept 
of 3 ft. 3in. it is calculated to discharge a volume of 
73 million gallons per day. In the former case the velocity 
would be 155 ft. and in the latter case 192 ft. per minute. 
There are noengineering difficulties along the route, ex- 
cepting the crossing under the Cheshire Lines Railway 
near the land at Flixton, which would be constructed in 
tunnel with brickwork of extra strength, as to which the 
requirements of the company have been met. On emerg- 
ing from the crossing under the railway the conduit would 
at once become the supply channel to the second-contact 
beds at Flixton. 


In accordance with the requirements of the Local Govern- 
ment Board, the second-contact bacteria beds at Flixton 
will be ninety-two in number, 46 acres (net) in extent, and 
will be placed on the higher land in Flixton, on the north 


d | side of the river. They will form a compact range, four 


beds in width and twenty-three beds in os , with 
supply channel on the upper or north side, and effluent 
discharge channel on the south side. The beds will be 
separated by distributing channels, with pick-up or draw- 
off channels below and cross roadways between, as at 
Davyhulme. The method of supply and distribution is 
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precisely the same as that described above. The 40 beds 
nearest to the inlet end have a separate effluent channel 
communicating by a carrier with the land on the Carring- 
ton side of the river, 64 acres of which it is proposed to 
lay out with shallow under-drainage for irrigation pur- 
poses. Thirty-six acres on the Flixton side of the river 
are also available for the same pur , together with the 
64 acres making a total of about 100 acres available for 
irrigation. 

The syphon carrying effluent water from the bacteria 
beds ed, consist of a tunnel under the river 5 ft. in 
diameter, with shaft at each end, that on the Carrington 
side communicating with a supply channel 13 ft. wide, 
following the contour of the high land, from which the 
effluent would radiate over the land in subsidiary carriers 
18 in. wide, with disc valves on the upper ends in the 
carrier wall, so that any length could be opened or shut 
off at will. The main drains would lie midway between 
these carriers, communicating with an open channel de- 
livering into the Ship Canal over a tumbling bay, placed 
sufficiently far back from the canal bank to minimise any 
current prejudicial to navigation. The under-drainage 
would be of agricultural drain pipes, 3 in. in diameter, laid 
out in herring-bone form, and at an average depth of 2 ft. 

The gross area of the land at Carrington and Flixton 
for which compulsory powers of acquisition have been 
obtained is 2044 acres, exclusive of river bed, in addi- 
tion to which small areas amounting to 24 acres are suit- 
able for acquisition to straighten the boundary, making a 
total area of 207 acres. 

For the enclosing walls and division walls of additional 
tanks and carriers, and the submerged walls of the present 
and new tanks, the material will be common brick in 
cement mortar, faced with blue brick on both sides to the 
underside of the copings. The copings of tanks and 
carrier walls will be of cond Yorkshire stone, to harmo- 
nise with present work. The submerged walls will be 
finished with a coping of blue brick on edge, in cement, 
with bull-nosed angles. The bottoms of the new tanks 
will be of Portland cement concrete. 

The work in all pick-up or draw-off channels and divi- 
sion walls is of Portland cement concrete, the tops being 
finished in the same material throughout. The concrete 
work will be the predominant feature in the construction 
of the works, and materials for it can be procured at a 
price which, even if brought from a distance, compare 
favourably with the price at which they can be procured 
in the immediate neighbourhood. 

The under-drains at Flixton and Carrington would be 
of 3-in. agricultural tiles, with master drains of glazed 
butt-jointed pipes, 18 in., 15 in., 12 in., and 9 in. in dia- 
meter. The smaller carriers to be of 18-in. half-socketed 
glazed pipes, with earthwork banks. 

The systematic opening and closing of the inlet and 
outlet sluices or penstocks, in accordance with a generally 
normal cycle, isa matter of great importance, and > ac ypons J 
so in connection with the bacteria beds. Careful con- 
sideration has, therefore, been given to the question of 
automatic operation, or central control, in connection 
with the working of the sluices. Two systems for the 
attainment of this object have been put down in ex- 
perimental form on a pair of the beds at Davyhulme, and 
are now in process of being tested as to their efficiency. 
In one of these the sewage water is admitted to the bed 
at will from the engine-room at the works, the discharge 
to the bed being cut off automatically when the latter is 
full. In this system the period of contact is regulated 
by a timing chamber, which discharges automatically 
when filled, causing the outlet valve to open and empty 
the bed, remaining open for drainage until the bed is re- 
filled, when it is closed by the same (electric) action as 
commences the refilling. This system has been in opera- 
tion for about eight months with comparatively little 
intermission. The state of the bed, whether full or 
empty, is shown by suitable indicators in the engine- 
room. In the other experimental apparatus, hydraulic 
power from the existing accumulator at the works is used 
to raise or lower inlet and outlet sluices of the usual form, 
actuated by electrical current, as in the other form of 
apparatus. In this system the supply of sewage to the 
bed is cut off automatically when full, but the period of 
contact and time of discharge depends on the will of the 
operator in the same way as the filling, The state of the 
operations is also shown by bell and indicators. This type 
of apparatus has been in operation about five months. 

Having regard to the circumstances under which these 
beds will be used, it is not proposed to extend the system 
of electrical operation to the sluices for the storm-water 
filters. The method of management will be to leave a 
proportion of the inlet sluices under normal working 
always open, with the corresponding outlets closed. 
Excess of rain would therefore always find filter beds 
with their sluices open to receive it at any time, in which 
it could fill and pond up till the requisite level is reached, 
when it woul deliver automatically into the outlet 
channels. The first downpour of rain would thus be pro- 
vided for, by which time, if fur-her openings were required, 
they could easily be provided., Similarly, the larger 
isolated sluices are intended to be opened and closed by 
manual labour. 

Provision will be made for lighting the beds by electric 
lamps placed between each pair of outlet wells, where the 
sluiced are situated. Generally speaking, these will be 
sufficient to | pene wre light for transit from point to point 
at night, and will concentrate it at the places where it is 
really needed. The lights will be arranged in circuits, 
each one of which can be switched on as desired. 

The total estimated cost of the new works as above de- 
scribed is 487,283/. 17s. 4d 








Cyciks IN France.—The number of cycles in France 
last year was 987,000. The corresponding number in 1895 
was 256,000, 





OIL MOTOR CARS OF 1902.* 
By Captain C. C. Loncripcr, Member, of London. 


In offering this paper, the author does not wish to 
burden members with details, but rather to advance for 
discussion debateable points in the principles of construc- 
tion embodied in the latest cars.. It is in this sense the 
various sections which follow are dealt with. 

Types of Motors.—With very few exceptions, petrol car 
engines are of the vertical single-acting ‘‘Otto” type 
variations, where made, consisting chiefly of horizontal 
**Ottos,” or more often horizontal motors, in which one cy- 
linder contains two pistons, between which explosion 
takes place, such as the Koch, Gobron-Brillie, Prétot, 
H ler. White, Lucas, and a number of others. 

here are, therefore, two prevailing positions and two 
classes of engines. As regards position, the vertical is 
far the more common. From the standpoint of the auto- 
mobile engineer, the case stands thus: Advocates of 
vertical fixing assert better accessibility and adaptation 
to the usual method of drive; those of the horizontal 
claim less vibration,+ lower centre of gravity, easier 
lubrication, and room for a longer stroke—a requirement 
for the use of alcohol and heavy oils. They might also 
appeal to the almost universal practice of gas and oil 
engine makers. In America + sna is a tendency to 
adopt the horizontal position, } and it is not unlikely that 
Europe will follow suit. Between the types of engines, 
the comparison stands thus : Simplicity and probably eco- 
nomy lie with the single-acting ‘‘Otto” ; greater smooth- 
ness of running with the one-cylinder two-piston type. 
From the persistency and extension of its use, it is clear 
that manufacturers consider this latter advantage to more 
than compensate for increased complication, which, after 
all, in these small motors, is not so great. 

The author himself holds that neither type is going to 
stay. The ultimate evolution will be the impulse-every- 
revolution engine. The aim of manufacturers is ob- 
viously towards elimination of change-speed gear by in- 
creasing the flexibility or elasticity of the motor. The 
car explosion motor has to be more and more assimilated 
to the character of the steam engine. To this assimila- 
tion there is only one successful road. To obtain steady 
running from the highest to the lowest speed, impulse 
must be {multiplied ; and as the number of cylinders is 
limited—the fewer the better§ — recourse must be 
had to the impulse-every-revolution motor. In this 
belief, the author has recently patented an engine in 
which impulse in every cylinder is obtained at every re- 
volution. The cycle is exceedingly simple, and mst zh 
compression is used, efficiency and economy should result. 
The author had not intended to describe this engine ; but, 
in deference to an opinion that it might add interest to 
the paper, he will briefly outline the principles of con- 
struction and advantages claimed. The motor consists of 
two, or multiple of two, side-by-side cylinders, closed at 
both ends. The rear end forms the compression chamber, 
in which explosion takes place ; the front end is an air- 
receiver. The front end or air-chamber of each cylinder 
is connected by a pipe or passage to the rear end or com- 
pression chamber of the other cylinder. This tube or 

e is provided at both ends with valves, and serves 
to transfer air from the air-chamber of the one cylinder 
to the compression chamber of the other. The com- 
pression chambers are provided with ample exhaust 
valves, and the air-chambers are fitted with automatic 
inlet valves. All other valves are mechanically operated. 
The oil, atomised by a small compressed-air jet, is fed, 
under control of the governor, into the combustion cham- 
ber at the end of the compression stroke. 

The action is as follows: Assume the piston in No. 1 
cylinder ‘to be at the end of its compression stroke, and 
that in No, 2 cylinder at the end of its working stroke. 
The front of No. 1 cylinder is full of air; the rear of 
No. 2 cylinder is full of burnt gases. The compressed 
charge in No. 1 is now carburetted and fired, the piston 
advances, compressing the air in front; the piston in 
No. 2 retreats, expelling the waste gases. t about 
half-stroke the exhaust valve in No. 2 is closed, and 
simultaneously the inlet valves (one at either end of the 
inlet tube) are opened, and the full charge of air, already 
under compression, is pumped from the front of No. 1 
cylinder into the compression chamber of No. 2. On the 
completion of the No. 2 cylinder compression stroke, 
atomised oil is injected (the Diesel engine illustrates the 
method) and is fired, at starting, by the electric spark, and 
afterwards, perhaps, by hot surface contact ignition ; oil- 
injection can be effected at once or gradually, as desired. 

he advantages claimed are : 

1. Impulse every revolution in each cylinder without 
extraneous pumps. 

2. Very — cushioning and easy running. 

3. Very high compression, with diluted charge, and, 
therefore, economy. 

4. Absolute immunity from premature ignition—a factor 
that militates against high compression in other engines. 

5. High charge temperature of the charge, without cor- 
responding rarefaction, Therefore, very favourable con- 
ditions for ignition, rapid inflammation, and high power. 

6. A method of oil injection that admits of the engine 

_* Paper read before the Institution of Mechanical En- 
neers. 

+ The impulse being at right angles to the spring system 
of the vehicle. 

t This year the proportion of horizontal to vertical 
motors is about fourteen to nine. 

§ The multiple-cylinder motor costs more to make ; 
uses more fuel and lubricant for the same amount of work; 
requires more attention and more repairs, since there are 
more parts. In America, last season, 58 per cent. of the 
cars were multiple-cylinder ; this year the percentage has 
fallen to 52. 





being run _as an explosion-at-constant-volume engine, or 
a combustion-at-constant-pressure engine. * 

7. Equal adaptability to petrol or heavier oils. 

The feature that will, no doubt, be pronounced peculiar, 
if not objectionable, is the large proportion of exhaust 
gases left in thecylinder. The author, however, believes 
that when, as in the present case, the weight of the in-com- 
ing charge can be made independent of rarefaction by im- 
parted heat, and the risk of premature ignition is avoided, 
the presence of exhaust gases, even to a large amount, is 
not detrimental; and that, in view of the higher com- 
pression used, the engine will be more economical than 
the petrol motors now on the market. Nearly two years 
ago, recognising the poneilay even beneficial effect of the 
presence of exhaust gas, and the great value of maintain- 
ing the compression, the author strongly recommended 
a motor company, with which he has some connection, to 
adopt ony’ on the exhaust (i.e., reducing the volume 
of fresh charge by retaining a portion of the exhaust), in 
preference to volume throttling. But the management 
could not be brought to recognise the economy to be 
obtained, and adopted volume throttling. It is some 
satisfaction to the author to find, first, that motors 
governed on the exhaust have since established their 
claim to greater economy ; and, secondly, that the 1894-5 
conducted experiments of Mr. Frederick Grover bear 
out the views held by the author. The general results 
of Mr. Grover’s — which ‘‘show that the 
presence of the products of combustion in certain mix- 
ture actually raises rather than diminishes the maximum 

ressure obtained,”} are: 

1.{ That the highest pressures are obtained when the 
volume of air is only slightly in excess of the amount 
required for complete combustion. 

2. That higher pressures are recorded when residual 
gases take the place of an excess of air. 

_3. That when the volume of the products of combus- 
tion does not exceed 58 per cent. of the mixture, then it 
is explosive, provided that the volume of air is not less 
than 5.5 times the volume of coal gas. 

4. That the time of an explosion is much reduced when 
excess of air is replaced by products of combustion. 

Whether these sheared facts are due to increased 
temperature or to some chemical action is a point open 
to argument. 

The advantage of high compression, claimed for this 
engine, opens up another and what might be termed a 
negative feature of present car engines. The principle, 
which so greatly advanced the economy of gas engines, 
has scarcely yet been applied to petrol motors. Reduc- 
tion in fuel consumption is the great advantage of in- 
creased compression ; or, to state it otherwise, in any given 
mixture, the explosion pressure produced by ignition is 
proportional to the charge compression. In practice there 
are, of course, limits to the degree to which the charge 
can be usefully compressed. These limits are fixed 
mainly by four conditions: first, the difficulty of keep- 
ing piston and valves tight ; secondly, the necessity of 
seeing that the negative work and the increased fric- 
tion due to high compression do not exceed the greater 
efficiency obtained (the ratio of increase in efficiency 
decreasing as the pressure is increased); thirdly, the 
desirability of avoiding the excessive shock of a rich 
charge fired under high compression ; fourthly, the risk 
of premature ignition in a highly compressed charge. It 
may be useful to consider how far these facts affect. 
present practice as regards compression. A very con- 
siderable advance on prevailing compressions will have 
to be made before the first two causes of limitation come 
into play. The influence of the third factor—namely, the 
automobile requirement of an easy-running engine—is 
already at work. But the complete and satisfactory 
fulfilment of this requirement is not incompatible with 
the use of higher compressions than are now in use. Ail 
that is required is to reduce the richness of the charge 
by using less petrol, until the violence of the explosion 
is sufficiently reduced, the result being an easy running 
motor, working under the conditions of maximum economy 
—namely, high compression and less loss of heat owing 
to the lower combustion temperature. Poor charges may, 
it is true, lead to increase in cylinder dimensions ; but to 
obviate increased weight we may yet have recourse 
to steel cylinders and light water-jackets. The third 
consideration—namely, danger of premature ignition—Is 
also a matter of present moment. Two ways of surmount- 
ing this obstacle to high compression may be suggested. 
The first is. as in the Diesel engine, to admit the petrol at 


* Patent No. 21,829, of 1894, Gas Motoren Fabrik 
Deutz, somewhat illustrates Claims 3 and 6. The speci- 
fication states : In order to work economically with this 
class of motor engine, very considerably diluted  mix- 
rures may be employed, use the richer the mixture 
the higher will be the temperature of combustion, and the 
greater the heat lost by conduction through the cylinder 
walls. But in diluting the mixture a limit is soon reached 
at which the ignition becomes uncertain. According to 
the present invention, it is rendered possible to employ 
a 2 mixture, and thus insure ignition, and yet to keep _ 
the temperature sufficiently low to prevent material loss, 
by first admitting air only under pressure or an inert gas 
(water vapour, exhaust gas, &c.) at the commencement 0 
the suction stroke, and afterwards the charge of rich mix- 
ture. The quantity of combustible mixture admitted 
under these conditions is so proportioned that the in 
crease of volume of the charge due to the heat generated 
is about equal to the volume formed in the cylinder by 
the motion of the piston, so that the evolution of heat 
takes place without material increase or decrease of, pres- 
sure. i boas the apa nreoe of re 2 gecprtenard — 
ceases, the hot gases expand to the end of the stroke. 

+‘ A Practical Treatise on Modern Gas and Oil 
Engines,” third edition, 1902, page 217. 

t Invid., page 231. 
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the end of the compression stroke. The second method, | of design, should be a matter for special precautions. 
suggested by others and the author many years ago, is a| While it is not practicable to er a system of fluid 


system of internal cooling by water injection. 
further reference will be made. 


In the matter of piston speed, this year’s engines show | be sought by insisting on adequate h : 
neral return to the earlier speeds given by 700 to 800 | Holden’s opinion is that for intricate cylinder castings a 
lutions per minute, normal running.* This gives less | head of 200 per cent. by weight—that is, double the weight 


a ge 
revo. 


o this | compression, such as the Whitwort 


or the more recent 
uivalent should 


French Harmet system (tréfilage), some 
Colonel 


wear and tear on the motor, gear, ‘and firing accessories, | of the casting—should be specified by manufacturers. The 
and less difficulty in filling the cylinder; while reserve | author has had sufficient practical experience in foundry 
power by acceleration is held in hand. In respect of slow, | management to concur in the value of ample head, if pre- 
yet steady action, the impulse-every-revolution motor | sent designs are followed. 


would possess a decided superiority. 


In view, however, of the troubles arising from porous 


On the whole, the author sees no great novelty in cylinders and for other reasons, the author favours the 
the types of engine, and very little real advance since | substitution of steel tubes for cast-iron cylinders. Light- 


the days of Daimler and early inventors. There is un-| ness, strength, freedom from 


flaws, easy cooling,* 


doubtedly room for a new engine, and a ready market for|and probably, on the whole, cheapness, are much in 


a good one. : 
Material and Methods of Manufacture.—Here, again, 

there is plenty of room for improvement. With very rare 

exceptions, the present car-motors have cast-iron, solid- 


favour of this material for small motor cylinders. Steel 
tubes screwed into a cast-steel or cast-iron head should 
make a good job. If the output warranted the initial cost 
in dies, pressed steel heads could be made. But the steel 


head, water-jacketed cylinders, cast complete with valve- | cylinder itself would involve no great expense.t Some 


box in one piece. ( 
a design better adapted to give trou 


It is scarcely — to imagine | years ago the author saw a small German motor with steel- 
ble in the foundry or | tube cylin 


ders, in which no running troubles were experi- 


the workshop, or one less in accordance with metallurgical |enced. Another instance, probably known to all here, is 
requirements. A casting of this description, intricate in| the Holden cycle motor. The class of steel used by 


shape, full of angles, curves, bosses, ribs, varying thick- | Colonel Holden contains 0.35 


r cent. carbon. and no 


nesses, &c., enormously increases the difficulties of | trouble has occurred. Messrs. Brandon and Perkins, for 


moulding and producing sound castings. The number 
of wasters that must and do occur in the foundry, in 


Fg. 7. 
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Transverse Section of New ‘‘ Centaur” Motor. (Messrs. Pan- 

hard and Levassor.) 

The wall of each separate cylinder is of thin wrought steel ; 
the cylinder head is an elbow tube, cast with water- 
jacket, and contains inlet and exhaust valves, also ignition 
tube. The cylinder and head are united by a scraped 
joint and four studs and nuts. The water-jacket g is of- 
corrugated copper soldered to the cylinder, 


the machine and testing shops, is quite a serious 
matter. Apart from this commercial objection, a 
casting of this design is ill-suited to its purpose. First, 
because the variations of thickness and the ribs between 
the walls produce irregular expansion and contraction. 
Secondly, because it almost precludes the ibility of 
using the best iron forthe purpose, the founder naturally 
working with a very fluid running mixture. 
., While the majority of makers fave been caught by the 
drawing-office” solid-head water-jacketed design, a few 
more practical makers, such as Panhard, Mors, and Napier, 
have followed the plan of casting the cylinders separate, 
and adding a light aluminium, or rolled metal, water- 
jacket. This method admits of a simpler casting, for 
which the best metal can be used. 

On the question of what is the best metal, there is a 
difference of opinion. Professor Hiorns inclines to white 
hematite, cast in metal moulds. ‘Theoretically this is no 
doubt correct, but commercially the limited output and 
the constant changes of design might not justify the cost 
of moulds, and the expense of grinding the cylinders. For 
these reasons both Professor Hiorns and Professor Turner 
recommend, as an alternative, the use of the closest 
o hardest iron that can be conveniently machined. The 
class of iron suggested by Professor Turner as typical is : 


Combined carbon eaeelea stk a 
ee eS AE eam aicne f 
on ee renee | ON 
mange gS Sa a 1 
Phosphorus ous ss a 0.75 


_ The casting of a cylinder, where there is any intricacy 
* Tn the 2h-ton lorries of R Hagen, Cologne, a single. 
; b f ,. " 5 gle- 
cylinder motor with normal speed of 450 revolutions is 
at adi Motors Gopentang on high speed for power are 
4 disadvantage. for hill-climbing or overload, since the 
Power falls rapidly as the engine slows down. 
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their Victoria motor bicycle, bore the cylinders from 
the solid steel bar, turning the radiating fins in the lathe. 
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Method of attaching a Light Water-Jacket. (American.) 
A, the cylinder ; B ©, studs securing cylinder head and frame ; 
D, iron or steel ring forced over the cylinder head and 
grooved to receive the jacket ; E, steel metal jacket ; F F, 
copper wire caulked into groove; black surfaces represent 
solder if added. 


Messrs. Panhard and Levassor in their Paris- Vienna type 
racer, run in the last French alcohol trials, are ne 5 to 
have used cast-steel cylinders, with a copper water jacket. 
In their new ‘‘Centaur” motor, Fig. 1, in the 40 horse- 
power racer of Messrs. Charron, Girardot et Voigt, and 
in the Canstatt Daimler racing cars, steel is the material 
used; and, under the severe conditions of racing, no 
running difficulties have been recorded. There is really 
no reason why steel should not successfully and advan- 
tageously replace cast iron. In a communication recently 
addressed to the author, Professor Turner wrote: ‘‘ M. 
impression is that solid-drawn steel tubes would be best. 
They would be stronger, weight for weight, and more 
trustworthy.” This has always been the author’s opinion. 

In any case, he is certain that the method of casting 
cylinder and jacket together is wrong; and that if the 
cylinder is of cast iron, it should be cast alone, and a 
light jacket added, as shown in Fig. 2. It is difficult 
to feel the pulse of a trade, except through its leading 
organ. But, judged by that standard, the view held by 
the author is gaining ground. Inan editorial on ‘‘ Detail 
Improvements,” June 14, 1902, the Autocar states: ‘‘It 
will be remembered that, when the aluminium jacket was 
first fitted to the cylinder liner, critics prophesied disaster 
for the Napier, as they said it was wrong to combine two 
metals in this way. At the same time, we feel safe in 
prophesying that the cylinder of the future will be built 
in this manner. That is to say, there will be a central 
liner, possibly of weldless steel, while the water jacket 
will be of the lightest construction.” 

In using steel cylinders, cast-iron piston rings might be 
retained. For these, a strong, fine-grained elastic iron, 
sg acral the following constitution, would be 
the t : 


< 





Combined carbon ... sa a ay 0.50 
Silicon abs 5c iis ai me 2.00 
* An advantage enumerated in a number of patents— 
e.g., No. 18,908, of 1895, F. W. Lanchester ; No. 19,142, 


of 1895, J. Grover; No. 23,771, of 1895, E. J. Penning- 
ton ; No. 6718, of 1896, F. O’Connor Prince, &c. 

+ Methods of building steel cylinder motors are described 
in several patents—e.g., No. 4618, of 1896, P. Mallet ; 
No. 6718, of 1896, F. O’Connor Prince; No. 11,491, of 
1896, Colonel H. C. L. Holden, R.A.; No. 5417, of 1897, 
S. Rolfe, &c. 


Sulphur... ae sa ce aig 0.10 
Manganese ... ae Be a bs 0.50 
PO sg ng eee ta aes 0.80 


Greater elasticity and resistance to external pressure is 
obtained by casting from pots in a chill mould. 

Engine Details: The Valves.—These are the lungs of 
the machine and vital to its action. The present usual 

ractice is an automatic spring induction valve, opened 

y the suction of the evtivioe 3 and a mechanically lifted, 
but spring-closed, exhaust valve, commonly cam-driven 
by a half-speed shaft. 

The combination is exceedingly crude, and a few 
manufacturers are now waking up to the advantages 
of mechanical operation for both valves. At the 
last Chic: Automobile Show, four motors, all-of dif- 
ferent makers, had mechanically-operated valves. The 
leading German firm, the Cannstatt Daimler Motor 
Company, have adopted this practice in their new Mer- 
cedes Simplex. In France, for instance, Peugeot in their 
new 8 horse-power car, and in England G. F. Milnes and 
Co., have followed suit; and there can be little doubt 
that other makers will be forced into line.* There is, of 
course, nothing new in mechanically-operated valves for 
explosion engines. Quite a number of patents for valve 
actuation by magnetic attraction, compressed air, ex 
haust pressure, &c., have been registe in past years, 








but so far few automotor makers have recognised the ad- 
vantages of the system. 








Position of Motor Valves. 

Showing the exhaust valve, so 
placed that the gases are di- 
verted into a new direction 
while passing the valve ; also 
that the discharge is greater 
- one than on the other 
side. 


There are several reasons why with Maepeed motors 
mechanical operation of the valves should adopted. 
Owing partly to clearance and partly to back pressure 
from the silencer, the cylinder at the end of the exhaust 
stroke is filled with burnt gases above atmospheric pres- 
sure. When the piston, therefore, begins the induction 
stroke these have to expand before air can be drawn in 
by suction ; hence one of the disadvantages of the auto- 
matic inlet valve is that it is sluggish in opening. This 
is just the reverse of what shoul . For in high-speed 
motors the valve should not only open promptly at the 
very beginning of the stroke, but might preferably be 
given a “lead” thereby promoting scavenging of the 
combustion chamber. Again, the automatic valve closes 
at the end of the suction stroke, whereas it might be 
better to keep the inlet valve open a trifle after the 
piston had begun the compression stroke—that is, before 
the slight vacuum in the cylinder has been converted by 
the piston into compression above atmosphere. By so 
doing, the momentum of the air in the inlet Ripe tends 
to add to the volume of the charge.t It may be noticed 
that where governing by volume throttling is used, if the 
spring of the exhaust valve weakens, the increased 
suction of the piston on the intake stroke may cause 
exhaust gases to be drawn back through the valve into 
the cylinder, with the risk of a miss or a slow firing 
through the presence of exhaust round the spark- 
ing plug, or of premature ignition, if the gas is hot. The 
advantages of mechanical valves, therefore, are sure and 
proper action,t which the trade is now beginning to 
appreciate. 





_* Several new motors are now appearing with mecha- 
ag > ero valves. 
+ For automatic induction valves, very weak springs 


appear the best. 

tIn The es July 20, 1900, Mr. J. D. Roots 
thus discusses the lead that, to facilitate exhaust, should 
be given to the outlet valve: ‘‘The time of opening the 
valve should vary in accordance with the piston speed, 
and should Fy somewhat earlier, in the working stroke, 
the higher the speed, even though allowance be made, 
as it should be, in in diameter of the valve for 
high speed ... (At) 750 revolutions per minute, the 
exhaust valve should begin to open when the piston has 
traversed ¢ in. of the working stroke. Thus, in an 
engine having a stroke of 5 in., the exhaust valve should 
open at the commencement of the fifth inch of the 
stroke, remain open during the whole of the exhaust 
stroke, and close just after the dead point .... The 
exhaust valve in larger and heavier fixed engines of 200 
revolutions per minute or less should open from } to 
of the stroke, before the end of the working stroke,” 
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As regards the material for valves, their seating and 
fitting, there is again difference of opinion. There can 
be no question that the spindle and head are best made 
of different material. For the head the author favours 


nickel steel ; cast iron wears well, but for small valves it | 
seems hardly strong enough. A weak point in one-piece | 
valves is the neck, and in this respect the exhaust valve | 


and stem designed by Mr. W. Norris, in 1892, is praise- 
worthy. Moreover, it facilitates repairs, and the method 
of lift throws very little cross strain and irregular wear 
on the spindle. Where trouble has arisen, and there has 
been plenty of it, with burning, irregular wear, and 
breakage of valves, it has usually been ascribed to weak- 
ness in the neck, unsuitable material, faulty methods of 
lift, throttling of the exhaust by insufficient area of the 
valve, exhaust pipe, or silencer. Any deficiency here may 
lead to broken valves. With a choked exhaust, the pres- 
sure left in the cylinder combined with the spring may pro- 
duce hammering of the valve on its seat. In time this leads 
to brittleness and fracture. There is, however, another 
cause of a very different nature which the author suggests 
as a probable source of much of the irregular wear and 
ultimate fracture of valves. Those conversant with the 
construction of horizontal plunger pumps will recognise 
a defect frequently found in otherwise well-designed 
machines. This is the placing of the valve seat on a 
level with the waterway. The effect of such an arrange- 
ment is that not only is the discharge greater on one side 
than on the other, but the water, diverted into a new 
direction, while in the act of passing the valve, exerts a 
tilting force on it, pressing the valve towards the water- 
way. The results are irregular wear, sticking, and 
hammering of the valve on its seat. 

Now the usual disposition in the vertical motor is 
similar—a horizontal port with a vertical exhaust valve, 
the latter seated on a level with the former. An analo- 

ous state of affairs is thus established, a flow of gas, in 
in of water, being diverted into a new direction while 
passing the valve. There is therefore the same unequal 
discharge, with the similar tilting action and tendency to 
force the valve from its true position. (See Fig. 3.) 

But there is this difference: In the pump the stroke is 
comparatively slow, the flow tardy, the pressure low, 
the valve, spindle, seat, and guides cold, and in the best 
condition to resist wear ; whereas in the motor the valve 
beat is extremely rapid, the gas-flow swift, the pressure 
high, and all surfaces so highly heated as to be in the 
worst condition to withstand attrition and deformation. 
Thus the evils of bad designin the pumpare much aggra- 
vated in the case of the motor, the tilting action being 
greater and the irregular burning and side wear more 
rapid. 

The remedy in both cases is the same. The valve seats 
should be kept respectively below the waterway or the 
gas passage so as to permit the flow of water in the one 
case to rise upward until clear of the valve before taking 
a new direction, or the rush of gas in the other case to 
acquire a straight downward course before reaching the 
valve (Fig. 4). All tilting action is thus eliminated. 
Naturally, the usual precaution of fully equal area in the 
annular space round the valve to that of the valve outlet 
must be preserved. 

Far the better practice would be to avoid port pas- 
sages and place the inlet and the outlet valves on the head 
of the combustion chamber.* With the heavier oils this 
position has the additional advantage of direct charge 
admission without a possible condensation by contact 
with the port and cylinder walls. Naturally, it slightly 
increases the height of the motor. Examples of valves 
so placed are the Buchet motors, the three-cylinder 20 
horse-power Maudslay motor, and the Belsize’ cars of 
Messrs. Marshall and Co.+ 

Valve Area.—In this year’s motors, there is among the 
best makers a marked and very praiseworthy tendency 
towards increased valve area. Where the sluggish-actin 
automatic inlet valve is retained, the difficulty with high 
viston speed of ensuring a full charge is increased ; and, 
in such cases, if 80 ft. per second for induction and 100 ft. 
per second for exhaust are to be at all approximated, it 
is evident that the valve areas can scarcely be too ample. 
There is little doubt that the sharp blast considered 
necessary in the aspiration method of carburation_ to 
secure proper suction and mr | of the petrol has 
hitherto militated against the use of large-size inlet pipes 
and valves. The necessity for this sharp blast is 7 
imaginary, as there are many very obvious ways in which 
the difficulties, real or apparent, are easily overcome. 
The tendency to enlarge valve areas became noticeable 
about the time of the late Paris Exhibition, and as further 
instance of its development may be mentioned the Napier 
so-called pyramidal or annular valve (Fig. 6). This valve 
claims, with the same lift, to give 50 per cent. larger 
passage than the ordinary mushroom type of the same 


Timely opening of the exhaust reduces not only back 
pressure, but also that on the rod and crankpin, at a 
»0int where such pre:sure has least driving and most 
i rictional and wearing effect. 

* To diminished heat loss, at the time of maximum 
temperature, by reduction of port surface, Mr. D. Clerk 
ascribes much of the high efficiency of the Barker ‘‘ Otto” 
cycle gas engine. (‘‘ nt Developments of Gas En- 
gines,” 1895-6.) 

+ Combined with this position, as somewhat a novelty, 
though the idea has recurred in several previous patents, 
is the D’Equevilly valve, Fig. 5. It is set on the top of 
the compression —_. and one port serves for exhaust 
and inlet. The exhaust valve is sufficiently large to form 
a seating for the inlet valve, which opens into the induc- 
tion passage, the cold charge entering keeps the exhaust 
valve cool. Combination valves are a simplification, in 
one sense, but in other respects niore difficult to manipu- 
late. 





diameter. Thenew “Centaur” motor of Messrs. Panhard 
and Levassor —— a very similar triple-induction valve. 
So far as the author is aware, no clear rules for deter- 
mining the valve areas of explosion engines have been 
published. There is no difficulty in calculating the in- 
duction valve area, but the problem of the exhaust valve 
is less simple. In any case the common practice of mak- 
ing inlet and outlet valves of equal area cannot be right. 
In The Engineer of July 20, 1900, Mr. J. J. Roots gave 
certain formule for calculating valve areas.* 

These are the only formule the author remembers 
having seen, but they appear to be incomplete because 
they do not state what are the resulting velocities of the 
gas flow, and defective because they apparently assume 

ischarge at equal pressure in all cases. 

Accessibility of Valves.—In all the better classes of 
motors, this is now well provided for. In the Daimler, 
the removal of one nut enables the bridge to be removed 
and the valves inspected. Similar devices are now found 
on most cars. 

Carlurettors and Carlburetting.—These are roughly 
divisible into two systems—aspiration carburettors and 
positive feed carburettors. Of the two, the latter, in the 
author’s opinion, is unquestionably the better system. 
Most aspiration carburettors draw the petrol from a jet, 
communicating with a constant level chamber or reservoir. 
The result is inaccurate and faulty petrol supply, since 
the force of the suction varies with the at | of the 
engine. Rich charges are thus obtained when the engine 
is — and poor charges when it is slowed down from 
overload—the reverse of what ought to be. Makers are 
now ising this defect, and are introducing devices 
more or less closely 9 aie ge positive measurement. 
There is no need to describe these latter, because the 
= is well known in heavy oil-engine work—for instance, 
the Crossley, the Weyman and Hitchcock, the Wells 
Brothers, the Roots, and numbers of other patented 
devices. As instances of the introduction of positive 
fuel measurement in petrol motors may be cited the 
Koch pump, the Gobron-Brillie bucket measurer, the 
adjustab'e stop-jet in the ‘‘ Mercedes Simplex” of the 
Cannstatt Daimler Company, a similar device in the De 
Dion voiturette carburettor, &c. In America quite a 
number of petrol motors use positive measurers, usually 
of the pump 2 ld instance, the Webster, White and 
Middleton, ‘‘ New Era,” Pierce, wets any &e.t 

There is a good deal of evidence to show that the prob- 
lem of carburation is at present eliciting the attention of 
inventors—a sign that something yet better is wanted. 
To take one among many, Messrs. E. F. Bradly and 
W. R. Pidgeon have recentlyt published a new design of 
carburettor (Fig. 7, page 557). They found by experiment, 
as might have been surmised @ priori, that to get the 
maximum power at any number of revolutions per minute, 
the jet of the carburettor must be larger for low speeds 
than for high ones, and, as it is difficult to adjust so small 
a thing-as the hole in the jet, they insert a small air- 
Fag valve in the air-pipe between the carburettor and 
the induction valve. This auxiliary valve opens wider 
and wider as the engine speed increases, closing again as 
it decreases, thus decreasing or increasing the suction on 
the jet. At starting, as the jet is a large one, the petrol 
supply is also large and the engine starts readily, then as 
it speeds up the air-valve comes into action, and, automatic- 
ally letting in more air, reduces the mixture to and main- 
tains it at the ig een The idea of an 
auxiliary air-supply for this purpose is not new, and is 
found in the 8 horse-power De Dion light car, the Darracq 
light car, the American Holyoke tonneau, &c. In the 
motors of the Société des Automobiles Crouan, of Paris, 
the quantity and quality of the gas mixture is so auto- 
matically varied according to the speed of the engine that 
the force of the explosion increases as the speed diminishes; 
in other words, the greater force of the piston stroke 
tends to compensate for the loss in centrifugal power of 
the flywheel. 

A number of recent devices on similar lines show that 


* Let A = area of cylinder in inches. 
S = stroke in inches. 


R = revolutions per minute. 
e = area of exhaust valve in inches. 
a = area of inlet valve in inches, when auto- 
matically opened. 
Thene = AxBxR 
21360 
626 x LB. 
m =e x 0.75. 
Let d = the outside diameter of exhaust valve. 
2 = the lift of exhaust valve. 
d, = the outside diameter of the inlet valve, 
mechanically opened. 
Then? = 2, 
4.1 
hah, 
4.8 


The formule are applicable to engines up to 12 in. in 
diameter and 20 in. stroke. The area of the valve for 
each formula is the area taken from the maximum 
diameter, or on the outside of the seating, the width 
of the seating being taken as one-ninth of the outside 
diameter in the larger engines, and relatively greater in 
the smaller and higher speed motors. The ports to have 
not less than 25 per cent. greater area than the outside 
diameter of the valve seat. 

+ At the last Paris Aleohol Motor Exhibition, Messrs. 
Ringelmann and Sorel, tracing defective diagrams to 
excess of air or of fuel, mention pumps with variable 
stroke—i.e., positive measurers—as offering the best 
facility for perfect regulation. 

} Motor-Car Journal, May 17, 1902, page 236. 








the tendency of the present motor is, and rightly 80, 
towards discarding the crude action of the suction jet, 
pure and simple, in favour of positive measurers, prefer- 
ably under control of the engine governor.* 

In connection with carburation, the author raises the 
point whether it be better to carburate the incoming air, 
or to first introduce the airand then carburate it—that is, 
add the fuel at the end of the compression stroke. This 
latter method avoids all possibility of premature explosion, 
and thus enables higher oy wy Meee to be used.t On the 
other hand, it is urged that the charge will be imperfectly 
mixed, and give imperfect and irregular combustion. The 
author is doubtful whether for petrol and gasoline there 
is anything in this objection, or whether, if there is 
rx dyes oA it is not more than discounted by the advan- 
take to be gained. It is certain that a number of petrol 
motors run, and run successfully, by merely injecting the 
petrol into the cylinder and letting the air and heat do 
the rest. An instance is the American Weber gasoline 
motor. The petrol is drawn from a tank and supplied 
direct to the cylinder in a fluid state. No vaponser is 
used, nor does the petrol come into contact with air until 
it reaches the combustion chamber. In the ‘‘Otto” gasoline 
motor, built by the American company of that name, no 
carburettor is used. The oil is pumped from an air-tight 
tank to a valve acted on by the governor. This admits a 
given quantity to the cylinder, when it is immediately pul- 
verised by the incoming air, and rendered explosive. No air 
reaches the petrol on its passage from the tank to the 
cylinder. In the German Liitzky petrol motor of the 
Maschinen-Gesellschaft, Nuremberg, the benzine is con- 
veyed to the cylinder in a liquid state, and vaporised per 
stroke as.needed. In fact, in very many German petrol 
motors care is taken to exclude the air until the oil reaches 
the cylinder. This is the case even where a separate 
vaporiser is used. Thusin the oil motor of Dopp Brothers, 
Berlin, each charge of oil is separately converted into 
vapour without any air, and highly superheated before it 
is admitted, in finely-divided currents, to the combustion 
space, where it is mixed with air. Herr Dopp claims 
that this method insures regularity and completeness of 
combustion, low oil consumption, and quiet, regular work- 
ing without vibration. In the Russian Kablitz motor 
car also naphtha is injected into a red-hot vaporiser open 
to the cylinder, and immediately vaporised “ the com- 
pressed air. Injection of the fuel at the end of com- 
pression is adopted in the Diesel motor, but in rather a 
different way and with a different object. On the whole, 
the author thinks that, for petrol at least, a good deal 
more stress is laid on pre-mixing than need be, and that 
carburation at the end of the stroke, inasmuch as it admits 
the use of higher compressions and has another important 
advantage, is probably as good, if not better, and more 
economical than the more ordinary method. It probably 
requires high compression. 

he last point to be considered under the heading of 
carburetting is the use of heavy oils with higher flash 
point—the usual household lighting oils. It would be, if 
not in the near future a requirement on the score of price, 
at least a convenience in this country, if motors were 
adapted to use such oils as well as petrol ; for the Indian 
trade it is a sine qué non, since petrol cannot yet be ob- 
tained. This point has not been lost sight of, and quite 
a number of combination carburettors for the double pur- 
pose have lately appeared ; but experience as to their 
efficiency is still wanting. With Russian oils there ought 
to be no difficulty, since these are sufficiently pure to re- 
quire no more preparation than atomising and vaporisa- 
tion effected by an easy application of heat. Indeed, it 
appears doubtful whether even vaporisation is needed or 
mere spraying would not suffice. On this question the 
specification No. 7538, of 1895, of Mr. James Roots, fur- 
nishes some information. It states: ‘‘I have found by 
experiment when oil is sprayed into a working cylinder 
that the essential thing is ignition, as the oil has not time 
to be, and is not, vaporiaed, | but is fired as oil spray ; and 
that once the ignition is commenced, the flame passes 
almost as sepilly through the particles of oil, as oil 


* The value of positive measurement is shown in an 
article communicated to the Horseless Age, May 28, 1902, 
by C. E. Lucke, of the Columbia Laboratory, U.S.A. 
The curve 0B ravers for the possible explosive mix- 
tures, vapori kerosene and air, obtained in the engine, 
is given in the diagram below. This shows that for the 
mixtures 3.5 to 1 up to6: 1, there is but little change in 
pressure, so that, judging from external indications, such 
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as speed of an ungoverned engine or the brake load, the 
operator could not tell what mixture he was employing 
within these limits. It is plain, however, that in one 
case he would be using about twice as much fuel as ia the 
other, though the effects on the engine would not appre. 
ciably differ. In other words, while many mixtures of 
kerosene, petrol, &c., will explode, and the resultant 
pressure may not vary much, there is only one proportion 
that will do the most work with the least fuel. ‘ 

+ With equal cylinder dimensions, it also supplies & 
denser charge. One drachm of petrol represents 1300 
cubic inches of vapour. Consequently, by admitting 
petrol with air, the weight of the latter is proportionately 
reduced ; while by drawing in air only, compressing, 2M 
then adding petrol, the charge weight and maximum 
pressure are correspondingly increased. 
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spray, as ei il a completely vaporised and mixed 
argo of oil. . . 
. ice not appear that Mr. Roots has since found reason 
to alter this statement. For Russian refined oils, there- 
fore, a combination carburettor pone no difficulties. 
With American oils it might not so easy to get satis- 
factory results without special vaporisers. nese oils 
are “‘cut” differently, and contain waxy and resinous 
compounds that in long and continuous running would 
form deposits on the walls and valves. The conditions 
for successful use would appear to be : Uniform delivery of 
minutely atomised oil in correct proportion, high cylinder 
temperature, no condensation by contact with cool surfaces, 
and sufficient time for combustion. For alcohol, similar 
conditions, with higher compression, appear best suited.* 

The Fucl.—The consideration of the fuel used is a very 
important portion of the subject. 

A very great deal has an to be learned. It seems to 
the author astonishing that petrol should have been so 
long in use, and yet so little known about it. He believes 
he is correct in stating that, in this country at least, 
neither the maximum explosion pressures of various 
petrol mixtures, nor the times of attaining maximum 

ressure, nor the rates of cooling are yet ascertained. 

Inder these circumstances, makers, as far as carburation 
is concerned, must be working more or less in the dark. 

A few years ago Dr. Boverton Redwood contributed 
some valuable information on the subject. The results 


of his experiments, tabulated in ‘‘ Transport of Petro- 
leum,” are as follows : aN 
‘‘With seven volumes of the liquid (pentane and 
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fact that different petrol. mixtures have certain rates of 
cooling, there is the ascertaining of the intrinsic reason, 
and why and wherefore of the facts, the relation of effect 
to cause—that is, the true knowledge or science of the 
at ope 7 Attention is directed to this incomplete know- 
edge of the process of cooling, because it will be referred 
to again in connection with an interesting problem. 
Under the head of ‘‘ Fuel ” it may be noticed that the 
motor cars of to-day, more especially those of French 


makers, show a tendency to acquire greater range—that 
is, to equally suited for the consumption of either 
petrol or alcohol. Is this a precursor of the supersession 


of the refined product of Nature by the purely artificial 
production? That is a question for the chemists to 
decide.* There is, however, an interesting phenomenon 
which the trial of alcohol has made sufficiently prominent 
to merit attention. The point is clearly put in an article 
in ENGINEERING, January 10, 1902, on ‘‘ French Spirit 
Motors:” ‘In theory, the consumption of spirits for an 
equal power is 1.8 times the consumption of petrol ; in 
practice, however, the presence of water in the spirits in- 
creases the elasticity and efficiency of the power, and the 
proportion is only as 1.25 to 1. . . . Spirit motors have more 
elasticity than petroleum motors and work more softly ; 
the pressure of the explosion can be increased without dis- 
advantage to the machine, the expansion curve being very 
regular. ... . It has n aaserted, from results of tests 
carried out in Germany, that the efficiency of spirit motors 
is 23 per cent., against 15 per cent. for petroleum, and 13 
per cent. for steam engines.” 

Why should the presence of water in the alcohol motor 
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A, cylindrical valve seat ; B, E, two annular flat face rings ; 
D, connecting radial webs. The ring E is formed in a 
sleeve C, forming bearing for valve spindle F. When the 
valve opens, the gas passes through the annular space 
between the seatings B E, and also through the space P, 
between the head I, and the ring G, G E. 


The exhaust valve E is recessed to receive the inlet valve D. | give this increased efficiency ? Before attempting a reply, 


F, the cap of the exhaust valve spindle, is actuated by a two- 
to-one shaft and rod, not shown. I is the exhaust valve 
spring ; H a weaker spring for the inlet. The shock of the 
exhaust spring valve closing bounces the inlet valve at the 
same moment. The inlet valve stem is fluted, as shown in 
section across A B, forming channels for the charge to the 
head of the valve. 
gasoline) to 100,000 volumes of air the combustion is a 
silent one, while with four times that proportion of liquid 
the mixture also burns without explosion violence. With 
between eight and nine volumes of liquid to 100,000 of 
air, there is a marked increase in the energy of the com- 
bustion, and, when the quantity of liquid is augmented 
to 10.5 volumes, a sharp explosion occurs. When the 
proportion of liquid is increased beyond about seventeen 
volumes, there is a perceptible decrease in the violence 
of the explosion, with corresponding gain in the volume 
and duration of the flame, and with twenty-one volumes 
of liquid to 100,000 of air the explosion is as mild as with 
8.4 volumes.” 

These results, adequate for Dr. Redwood’s purpose, 
are not sufficiently comprehensive for the requirements of 
the motor manufacturer. For his purpose, estimation of 
the value of any explosive mixture involves knowledge 
not only of the maximum explosion pressure as one factor, 
but also of the rates of cooling as another factor. It is 
only from the faculty of producing pressure and the capa- 
city of resisting cooling, that we arrive at the mean pres- 
sure which determines the true efficiency of the mixture. 
The determination of these factors is still wanting. It is, 
however, likely that the deficiency will soon be supplied, 
for the author is In a position to state that the necessary 
experiments are in progress. The results will be awaited 
— considerable interest ; and there is little doubt that 
they will establish the value of petrol-measuring de- 
vices for carburettors when efficiency and economy are 
rigorously followed. 
aor is another Beer of this problem requiring 

n Closer research. ides the determination of the 


——. 


: *Inthe Wartburg lorry of the Fahrzeugfabrik Eisenbach, 
ag ee 1s 80 constructed that the compression ratio can 
changed from 1 to 4.4 for petrol to 1 to 5.4 for alcohol. 








it may bestated that the same phenomenon has been ob- 
served in the petrol motor; for, if the published reports 
(Zeitschrift des Vereins deutscher Ingenieure, Bd. xxxxiv., 
1900) are to be credited, the addition of water to the 
charge in the Banki engine reduced the consumption to 
0.45 pints per brake horse-power per hour.+ There again, 
in general terms, the advantages claimed were greater 
economy, greater elasticity, and smoother running. 

In July of this year, Mr. C. Rainey, at the author’s 
request, made some experiments with water injection in a 
petrol motor. Owing to want of appliances no very close 
work could be done, but the general results reported by 
Mr. Rainey are these : 

1. That while maintaining the petrol supply constant, 
the addition of water gave increase of power and cooler 
running. 

2. That this effect was maintained until the water 
reached a quautity equal.to the amount of petrol. — 

3. That a larger quantity of water interfered with the 
sparking, and nieia —- failures of ignition, which 
after a short time failed altogether. 

As far as the author is aware, no very complete explana- 
tion of these better results has so far been published. The 
advantages of water have been described as a contribution 
of mechanical energy in the form of steam, as a cooling 





* The progress made in Germany in the alcohol in- 
dustry appears from official statistics, showing that, in 
1901, 30,624,000 gallons of denaturised alcohol were used 
for technical purposes—motors, stoves, oy &e. 

+ The consumption oy to be even lower, for_on 
July 16, 1902, Professor Banki wrote to the author: ‘‘ Der 
Brennstoff-verbrauch ist bei den neuerer Ausfiihrungen 
noch etwas giinstiger als bei den Versuchen von Professor 
Meyer und von den Herren O. Taborsky und E. Jénds 
gefunden wurde. So hat ein 16 horse-power motor nur 
0.205 to 0.210 kilogramme Verbrauch. Ausser mit Benzin 
(bis 0.75 specifisches Gewicht) werden meine Motore auch 
fiir Spiritus und Gasbetrieb bei gleichem wirtschaftlichen 
Effect ausgefiihrt . . .” 

+ Patent No. 20,703, of 1895, F. Lister; No. 23,270, 
of 1896, E. Petréano. (The specification is interesting 
because it gives a diagram showing increased power.) 








{determine whether the My 





agent obtaining increased charge volume and higher com- 
agree as an absorber of the violence of explosion, &c. 

‘o these explanations the author will add another. 
During the recent testing with tube ignition of a petrol 
motor, in which the cylinder wal] develo porosity, 
admitting moisture to the combustion chamber, a sudden 
advance in ignition was observed, together with an in- 
crease of exhaust temperature, here | to burning of the 
valves. The author considered the following to be the 
possible reason: Assuming the cylinder charge to be pen- 
tane, C;Hj9, the addition of water or aqueous vapour in 
contact with the incandescent tube might lead to partial 
decomposition, carbon combining to carbon monoxide, 
hydrogen being liberated.t In other words, re 
would be formed. The advance in ignition would be due 
to the greater inflammability of the gas, and may be illus- 
trated thus: The molecular weight of pentane being 72, 
256 of oxygen would be required for its perfect combus- 
tion. On the other hand, the molecular oe of the water- 
gas, CO + Hy, being 32, the oxygen needed for complete 
combustion would be 48. One part by weight of pentane, 
therefore, would require 3.50, and one part of water- 
gas1.50. This at once shows wey the ignition is ad- 
vanced, the greater inflammability of the water-gas being 
due to the lesser amount of oxygen wanted for combus- 
tion. The increased temperature of exhaust might be 
accounted for by assuming that the nascent water-gas, 
burnt with a fierce heat and acting as an extended flame 
carrier, produced more rapid and complete combustion 
of the charge. Unfortunately, the testing department in 
question is entirely destitute of any laboratory or appli- 


Fig. 7. Carburettor Bradly Pidgeon). 
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A, recoil spring to induction valve ; B, induction valve 
steam head: ©, induction valve stem; D, adjustable 
guide to valve stem ; E, lock-nut to D; F, ordinary or 
main induction spring. Snifting valve shown to left. 


: Diagram showing characteristic 
Fig.8. feature of all Coab-gas explosions. 
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ances for following up questions of research, and the 
author was unable to analyse the exhaust gases, and thus 
thesis of more complete 
combustion was correct. e above is not an isolated 
case, nor is it confined to one size or type of motor, nor 
to tube ignition only, the same facts being observed when 
electric ignition is in use. It kas been suggested that 
earlier ignition is due to the explosion gas entering the 
water-jacket, and, by driving the water from the cylinder 
walls, increasing the heat of the combustion chamber. 
But there are a number of arguments against this sugges- 
tion, and the phenomena of earlier ignition and hotter 
exhaust _—- pees anger is —— _ a rs 

wer and cooler running when a large an su 
added, need another scoleaticn.«. Ce sir 

Treated mathematically, as a purely thermal problem 
of profit and loss, it can, no doubt, be shown that, what- 
ever be the physical condition of the water at the begin- 
ning of the compression stroke, and whatever be the laws 
of specific heat, the addition of water to the charge is an 
entry on the wrong side of the balance-sheet of an ex- 
plosion motor; and that the advantage of water injec- 
tion can iie only in the possibility it gives—of employing 
much higher compression without risk of premature igni- 
tion—of obtaining heavier charges, and of reducing heat 
loss through the cylinder wails. But does this academical 
statement meet the whole case? Does it explain the 


* Patents No. 15,109, of 1894, G. Schimmung: ‘In 
all gas engines,” says the specification, ‘‘ the fall of tem- 
perature actually utilised is from 2000 deg. Cent. to 
800 deg. or 600 deg. Cent., whereas by the expansion of 
the gases and combustion products generated through the 
water injection the fall of temperature available for useful 
work is from 2000 deg. to about 40 deg. Cent.—No. 12,306, 
of 1895, R. Diesel.—Reduction of the volume of the com- 
pressed air, and therefore heavier charge, "” injection of 
water spray.—No. 5147, of 1897, 8. Rolfe,” &c. 

+ Partial dissociation of aqueous vapour, by sudden 
vaporisation in the cylinder, is referred to in Patent 
No. 23,270, of 1896, E. Petréano. 
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phenomena above? Does it satisfactorily explain the 
increase of power, without the increase of compression, 
to which Professor Meyer attributes the results of the 
Banki motor? And does it explain the remarkably high 
and maintained mean pressure of that engine when water 
is used ? 

Several arguments might be advanced for the entry of 
an additional factor into the problem, the possible im- 
orovement of combustion by the presence of water vapour. 

he idea is not new. Proposals to improve combustion 
by decomposing the fuel with steam or aqueous vapour 
occur in many patents—e.g., No. 14,242, of 1895, J. K. 
Ladd, and No. 10,018, of 1896, H. Lane.* Fritz Alt- 
mann’s patent, No. 29,858, of 1896, is for the production 
of a hot, blue, smokeless flame from hydrocarbons by 
evaporating together with the burning liquid a certain 
percentage of water. ‘Thus is produced a hot, blue, 
and absolutely smokeless flame . . . suitable for the 
ignition of the combustible charges in gas and like motor 
engines.”* 'The more perfect combustion by simultane- 
ously and together evaporating water and vaporising oil 
is ascribed by Altmann to an oxidising action of the water 
vapour. Under the influences of high temperature, the 
close contact of compression, with the physical and 
chemical disturbances of explosion, it does not seem im- 
possible that water vapour may cease to be inert, and, 
under certain conditions, may promote the splitting of a 
hydrocarbon into light gases, olefines, hydrogen, burning 
at lower temperatures (1124 deg. Fahr.), and into heavier 
residues, carbon monoxide, t requiring a higher 
temperature (1200 deg. to 1350 deg. Fahr.), for their 
combination with oxygen. It would be to the presence 
of these light gases that earlier ignition might be due, 
while the hotter exhaust might be attributable to the latter, 
and probably better, combustion of the heavier products, 
by reason of the rapid and extended initial inflammation. 
Communicating with the author on this question, Mr. 
H. J. Bult, F.C.S., wrote: ‘‘The decomposition of 
petrol in the presence of water might take the form you 
suggest, and could be explained by the equation: C;Hj2 
(pentane) + H,O = C,H, (ethane) + CO + C,H, (ethy- 
lene) Hy. But he expressed an opinion that the reaction 
might rather be more in accordance with C;H), + H,O = 
CyHyo + co + H,.” 

Another reason for attributing the phenomena ibly 
to decomposition is, as Mr. Bult proceeded to add, that 
it is well known, when petroleum compounds, especiall 
those belonging to the paraffin series, are superheated, 
they partially decom into olefines and gases, at the 
same time leaving a deposit of carbon. This is shown by 
the equation: C,H), (heptane) = C,H), (tetrane) + 
C,H, (ethylene) + Hy. + C, or C;Hjo = CyHg + C + 2 Hy. 
The author’s suggestion, therefore, is that the presence 
of ,water vapour, at a certain temperature, may disturb 
the chemical equilibrium of the oil at the critical point, 
hastening and promoting its decomposition. hat a 
hydrocarbon, even without the presence of water, would, 
in the combustion chamber, decom into light and 
heavy constituents, seems very probable—the result being 
combustion and heat evolution more or less of an irre- 
gularly progressive nature, An interesting diagram, 
Fig. 8, illustrating such action in a coal-gas mixture, is 

iven in Mr. Grover’s treatise on ‘‘ Modern Gas and Oil 

ingines,”*+ 

The diagram represents the explosion of 1 volume of coal- 
gas with 12 volumes of air. Out of the 20,162 thermal units 
in 1 Ib. of coal-gas, Mr. Grover calculates that 0.417. of 
the total is due to the hydrogen and olefines. Assuming, 
therefore, that decomposition of the mixture takes place, 
and that the resulting hydrogen and olefines are first 
ignited, leaving the marsh-gas and carbon monoxide to 
inflame later, the pressure curve ought to show its first 
alteration at 0.417 of its maximum height. It will be 
seen that this is er the case, thus proving decom- 
position and progressive burning in the case of the coal- 
gas mixture. 

With the object of studying the problem of combustion 
in oil engines, the author compiled Tables I. and IT. 

Diagrams for Nos. 1 to 12 are published in Mr. Dugald 
Clerk’s work, ‘‘ The Gas and Oil Engine,” the rest were 
supplied by the makers. The fuel in the case of the 
gas engines was coal gas, that in the oil motors was 
** Royal Daylight.” 

SJomparing the oil with the engines, using similar 
compressions, it wili be noticed that the ratios of maxi- 
mum pressure to compression in the oil motors are, if 
anything, higher than those in the gas engines; while the 
ratios of mean pressure to maximum pressure are much 
lower. May it not be legitimate to attribute the high 
initial pressures of the oil motor to the rapid inflamma- 
tion of volatile gases, and the low mean pressures to the 
slower and imperfect combustion of the residual products 
of the decomposition. With the data of their 7 brake 
horse-power oil engine, Messrs. ‘Tangyes supplied the 
diagram, Fig. 9. 

This diagram shows vary distinctly sudden and high 
explosion of volatile gases, succeeded by gradual com- 
bustion of slower-burning products. There is, therefore, 
evidence for the decomposition of hydrocarbon cha: 
by cylinder temperature, and further for the promotion 





* See Appendix I., to be printed later. 

+ “It is found, from an examination of the diagrams 
taken during the explosions of pure mixtures of air and 
coal-gas, that the first alteration in the slope of the risi 
pressure-curve occurs at 0.4 of the maximum hei ht of 
the diagram. Whatever may be the real cause of this 
characteristic of all coal-gas explosion diagrams, it is 
interesting to note that the heat generated by the com- 
bustion of the hydrogen and the olefines combined is 
found to be just 0.4 of the total heat of the whole of the 
constituents of the coal-gas experimented upon.”—Jbid., 
third edition, page 228, 


and, perhaps, modification of that decomposition, by the 
presence of a small percentage of water vapour. he 
addition of a considerable proportion of water naturally 
and obviously conduces to coder running, but it is not 
clear whether these larger proportions aid, impede, or 

revent the decomposition se the hydrocarbon. They do, 

owever, increase power.t The most recent converts to 
water injection appear to be Messrs. Priestman Brothers; 
and the latest patents for the use of water in an explosion 
engine are No. 10,449, of 1902, Weyland; and No. 704,995, 
of 1902 (U.S.A.), C. W. Weiss. 


TaBLe I.—Gas Engines. 
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TABLE II.—Oil Engines. 
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Grouping and comparing Nos. 14, 15, 16, 18 with No.4, the oil 
engines, with an average 4 lb. lower compression, give 7 Ib. higher 
maximum pressure, but 18 lb. lower mean pressure; or taking 
No. 17 with No. 11, the oil engine, with 6 Ib. lower compression, 
gives 30 lb. higher maximum pressure, but 27 Ib.’ lower mean 
pressure. 


There are, however, strange things in Nature, and it is 

uite ible that a very different explanation may 
the right one. ; 

It is claimed that the addition of either hot or cold air 
to steam serves to lower the point of condensation. In 
Lindley’s patent, No. 24,949, of 1894, this is fully described, 


i ,@ Diagram* 7-BHPPetroleumEngine (Tangye).Date,5 July 1902. 
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and is utilised to cover the use of steam, working expan- 
sively, considerably beyond the point where steam alone, 
at the same temperature, would have become condensed. 
The explanation offered is in accordance with the rule that 
generally, if two fluids with different boiling points are 
mixed, the boiling point of the mixture is intermediate 
between that of the components. Thus the boiling point 
of air being more than deg. Fahr. below zero, a com- 
paratively small proportion of air mixed with steam 
reduces very materially the temperature at which con- 
densation takes place. It is further stated that by raising 
the air to an equality of pressure with the steam, the 
temperature of the air may be increased by the develop- 
ment of the latent heat therein, so as to exceed the tem- 
perature of the steam. Thus the temperature of the 
whole is raised, and practically the steam is superheated. 
Now, is it possible that some analogous action takes place 
when water vapour is mixed with the explosion gases? 
Is there a development of latent heat? Is there a marked 
retardation in the rate of cooling, and therefore a higher 
exhaust temperature? Is there a retarding effect on 
dissociation, and so the attainment of a higher initial 
temperature ; or is there an acceleration in recombination 
after dissociation, and so the maintenance of a higher 
mean teniperature? Who knows? But, as Mr. Clerk 
— it, without exception the actual pressure of explosion 
alls far short of the calculated pressure ; in some manner 
the heat is suppressed or lost ; for some reason nearly one- 
half of the heat present, as inflammable gas, in any explo- 
sive mixture, true or dilute, is kept back and pre- 
vented from causing the increase of pressure to be ex- 
pected from it. There is therefore a very wide margin for 


re Regeeding this diagram, Messrs. Tany; write : 
“The diagram sent is similar to that sibilant haem any 
size of our —. and the information given re pres- 
sures, &c., will apply to all sizes. The spring of the 
indicator is not at fault in regard to the initial pressure. 
A similar diagram would be obtained even with a much 
stronger spring.” (July15, 1902.) 








+ See Appendix I, 





greater initial heat development, and it may be that the 
presence of water vapour, true or decom , has some 
developing action on this latent potentiality. The whole 

uestion is obscure, and automobilists must not conceive 
the idea that even if water is proved to be a useful addi. 
tion to the charge, the problem is at once solved. Pro. 
bably correct employment of water will demand certain 
conditions that have yet to be studied, and may require 
a change in the motor design. Anticipating the Older 
tion likely to be raised, that water will corrode the valves 
and cylinder, the author replies that this does not appear 
to be the case. With alcohol containing water, it has 
been found that where the curve of the motor was 
regular, indicating perfect combustion, the condensation 
liquid of the exhaust was neutral, and there was no 
attack of the valves and cylinder walls. Three years of 
experience with the Bank oil and benzine motors show 
no corrosion from the use of water.* Nor is it likely 
that so experienced a firm as Priestman Brothers would 
have adopted water injection if corrosion was to be 
feared. 

In another direction also, and this time with more defi- 
nite knowledge and purpose, improvements in fuel are 
under consideration. These lie in chemical additions of 
explosive nature as petrol enrichers. The idea is not 
new, and frequently recurs in past patents. There is no 
theoretical difficulty in_ chemically increasing the explo- 
sive power of petrol. But there are difficulties of a prac- 
tical character which consist in finding an enricher that 
fulfils the two conditions—of not increasing the cost of the 
fuel per horse-power, and of not introducing any element 
of danger in its use. 

Picric acid has been experimented with, but it is mani- 
festly dangerous to handle, and is said to leave a highly 
explosive deposit in the exhaust pipe and silencer. Bi- 
sulphide of carbon has been frequently suggested ; but it 
will certainly need to be deodorised. Curiously enough, 
salt also has been recommended. The effect of this 
nt, if any, would be due to the formation of 
chloride of nitrogen and hydrochloric acid, quite pro- 
hibiting its use. There are, however, other possible 
means of et trol; and the author, in con- 
junction with Mr. H. J. Bult, is now considering one 
of a promising nature. 

Among the fads relating to fuel improvements may be 
mentioned various proposals for increasing oxygen in the 
air charge. In Patent No. 6573, of 1896, H. J. Dowsing 
describes an ozonising apparatus, while a paragraph lately 
published} states that Professor Carl Linde suggests the 
employment of liquid air instead of drawing in ordinary 
atmospheric air, considering this would possibly render 
cooling water superfluous and materially increasing the 
motor output, as the air would be got in a highly-con- 
densed form, and owing to the cooling effect a much 
higher compression could be used, thus increasing effi- 
ciency as well as output.’ The suggestion is ingenious, 
but scarcely practical. 


(To be continued. 








BELGIAN METALLURGICAL INDUSTRY.—There were 14 
blast-furnaces in activity last year in the province of 
Litge, while only one furnace was out of blast. The fur- 
naces active last year employed 1408 workpeople, and 
consumed 32,874 tons of Belgian minerals, 804,171 tons of 
foreign minerals, 200,404 tons of scoriz and other refuse, 
492,919 tons of coke, and 10,168 tons of coal in the pro- 
duction of 448,316 tons of pig. This output may be sub- 
divided as follows: Refining pig, 26,671 tons: Bessemer 
pig, 166,816 tons; and Thomas pig, 254,829 tons. Of the 
coke consumed by Liétge furnaces last year, 447,522 tons 
were Belgian and 45,397 tons foreign. The average value 
of the pig produced in the province last year declined to 
the extent of 17. 2s. per ton, as compared with 1900. 
There was an increase of about 2000 tons in the produc- 
tion of Thomas pig last year, but the output of Bessemer 
pig fell off 10,000 tons, while that of refining pig declined 
about 25,000 tons. The number of iron works in activity 
in the province last year was 18, while two works 
were inactive. The active works employed 4920 work- 
people. Prices declined last year to the serious 
average extent of 224 per cent. There were five steel 
works in activity in the province last year, and they pro- 
duced 199,016 tons of finished steel during the twelve 
months, to which should be added 142,072 tons turned out 
in iron works, making the aggregate production for the 
year 341,088 tons. Steel prices declined last year to the 
extent of nearly 20 percent. The finished steel output 
of the province for the ten years ending with 1901, inclu- 
sive, was: 1892, 177,131 tons ; 1893, 182,479 tons; 1894, 
238,016 tons; 1895, 226,702 tons; 1896, 321,696 tons; 
1897, 316,587 tons ; 1898, 335,608 tons ; 1899, 385,448 tons; 
1900, 373,949 tons; and 1901, 341,088 tons. It will be 
observed that 1899 was the record year. Although prices 
declined last year. they were still higher than they were n 
1892, 1893, 1894, 1895, 1896, 1897, or 1898. 


* Extract of a letter, Budapest, July 16, 1902, from 
Professor Banki to the author: ‘‘ Diese Motore werden 
von der Firma Ganz und Co., Budapest, seit beiliufig 
3 Jahre fabricirt, und sind seit dieser Zeit eine grossere 
Anzahl verschiedener Grisser (von 5 H.P. bis 40 H.P.) 
im Betriebe. Es liegt also eine Praxis von 3 Jahre a 
welcher zeigt dass die Wassereinspritzung und die dam! 
verbundene hohe Span fiir die Dauerhaftigkeit der 
Motore unschiidlich ist. Es laufen nimlich Motore in 
ununterbroch Betriebs seit dieser Zeit ohne jeder 
Reparatur und ohne, dass Ventile und Cylinder merkiet 
gelitten hiitten. Nur bei einigen en haben sic 
infolge schlechten saiierehaltigen Wassers fecte g — 
wo wir aber durch Beimischung von Soda dem Ubelstande 
abgeholfen haben.” 
+ Automotor Journal, May 24, 1902. 
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ELECTRICAL APPARATUS. 


16,628. H.C. Newton, London. Spark Coil Breaks. 
(7 Figs.) August 19, 1901.—According to this invention a spark 
coil mercury break comprises two mercury troughs and between 
them a bridge contact that may be caused to break circuit at one 
trough only, or at both troughs simultaneously or alternately. 
The bridge is dipped into and out of the mercury “by the action 





























HI 




















Ah]! 


of a motor or other similar arrangement.” The device is claimed 
as used with ‘‘mercury troughs, forming the terminals of the 
coil” and ‘‘a crank or equivalent device, operated by an electric 
motor.” In the final specification is described and claimed 
certain ‘‘means for starting the motor at full speed, then 
reducing the speed, and finally switching in the coil.” (Accepted 
August 20, 1902.) 


26,535. R. Hopfelt, Berlin. Arc Lamp Electrodes. 
December 28, 1901.—-Are lamp electrodes according to this in- 
vention comprise metallic carbide and other conducting material 
less resistant electrically than the carbide, preferably carbon. 
The proportions of these materials are preferably: carbon, 95 
parts ; carbide, 5 parts. Such electrodes are preferably cored with 
metal or carbon, and are covered with some air-tight water-re- 
sistant substance with or without a subsequent electrolytic coat- 
ing. The waterproofing may be effected by several times soaking 
a Qaape in tar and baking them. (Accepted August 13, 


5618. J. Cervera, Valencia, Spain. Wireless 
Telegraphy. (4 Figs.] March 6, 1902.—The inventor uses a 











printing instrument in combination with a wireless telegraphic 
receiver. (Accepted August 27, 1902.) 


20,193. G. E. Heyl-Dia, Warrington, Lancs. Cover- 
ing Electricity Conductors. [2 Figs.) October 9, 1901.— 
According to this invention electricity-conducting wire, cable, or 
other core-like body is provided with a covering of insulating mate- 
rial by making the material into a dough with a solvent, passing 
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encore through the dough and through a circular scraper that 
- _ the dough to assume the desired thickness upon the surface 
rd € conductor, and then through heated air to dry the cover- 

%, and through cooled air or over cooled surfaces to harden the 
same. (Accepted August 27, 1902.) 


ses. M. Deri, Vienna. Power Transmission. 

i8.| May 20, 1902.—In order that a satisfactory mutual de- 
dy: may exist between an electrically-coupled motor and 
namo system, both motor and dynamo being independently 









taking its smallest current, the potential of the dynamo may be a 
maximum. A resistance is provided in the field circuit of the 
motor in order that the field magnetism of the said motor may be 
varied by hand adjustment toa strength suited to the current flow- 
ing in the armature, or to produce a field so strong that current 
may be returned to line for braking. (Accepted August 27, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,832. A. P. Marks, Birmingham. Internal-Com- 
bustion Tague Starter. (2 Figs.) July 3, 1902.—This in- 
vention provides a valve-like apparatus for introducing a volatile 
combustible into the cylinder of an explosion engine, so that the 
engine can be started when it is only possible to move the flywheel 
round slowly by hand. The apparatus comprises a funnel at the 
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upper end of a hollow spindle having apertures in its base and 
slideable within a hollow casing ada) to close the opening 
through the spindle when the spindle is raised. A handle is 
attached to the funnel spindle, and a projection is thereon whereby, 
when raised by means of the handle and turned, the device is 
supported upon a slotted shoulder, into whose slot the game 
fits when the spindle is lowered. (Accepted August 13, 1902. 


21,098. T es, Limited, Soho, Stafford and J. 
Robson, Handsworth, Stafford. dil-Engine Starter. 
[4 Figs.) October 21, 1901.—According to this invention an oil 
engine is provided with means, conveniently a hand pump, for 
compressing air, and the engine is adapted for the introduction of 
the compressed air into the cylinder either directly or through the 
vaporiser, the valves being appropriately arranged for the self- 
starting of the engine. If the compressed air is to be introduced 








through the vaporiser, means other than those for the normal intro- 
duction of oil when the engine is working are provided for introduc- 
ing into the vaporiser at any time a determined quantity of oil. 


through the working passages a charge of vapour an 


vapour and air through the exhaust valve by moving the piston 
backwards by hand. (Accepted August 27, 1902.) 


GUNS AND EXPLOSIVES. 
D. Taylor, York. Rifle-Sights. [16 Figs.] 


field magnet winding is disposed so as to weaken or reverse the 
magnetism produced by the winding energised from the indepen- 

djusted that the lowest 
| potential of the dynamo produces the maximum current—that 
| required when starting the motor—and that when the motor is 


prising the combination with a Galilean telescope of a small colli- 
mator composed of a set of transparent lines or other marks drawn 
upon an opaque surface, an object glass whereby the pencils of 
light from the said transparent lines are r d either parallel 
or ay divergent, and a double reflecting prism or other equi- 
valent device har yy said W oorrges or slightly divergent 
pencils are reflected k coincident’ with the pencils of rays 
emerging from the concave eye-lens of the Galilean telescope, and 
coming from points in the middle of the field of view of the latter, 
the arrangement being such that the “‘ virtual image of the colli- 
mator cross lines shall appear and be at the same distance from 
the eye of the observer as the virtual telescopic image of distant 
objects as they appear Neng the observing telescope, so that ordi- 





nary lateral movements of the observer's eye shall not disturb the 
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apparent coincidence of the intersection of the cross-lines or other 
mark with that point of the object selected for aiming at.” An- 
other combination according to this invention comprises “a Gali- 
lean telescope and a collimator placed at a convenient angle with 
the former, with adouble reflecting prism and half-eye lens with its 
diametral edge forming a junction with the bottom edge of the 

rism,” so that if the pupil of the - is bisected by the aforesaid 
Junction one-half of the pupil is filled with light from the cross 
ines and the other half with light from the object aimed at, owing 
to which device the rifleman can, by slightly raising or lowering 
his eye, regulate the relative areas of the pupil of his eye receiving 
light from the object and from the cross-lines and thus adjust the 
relative brightness of the cross-lines and of the object to the degree 
most conducive tothe simultaneous visibility of both. (Accepted 
August 27, 1902.) 


14,622. J. B. Thorneycroft, ym ey Mauch- 
~ . Small-Arm Rifles. [3 Figs.) July 18, 1901.— 
This invention relates to rifles and other small-arms, and has for 
object to make provision whereby the length of the barrel .and 
therefore the effective range of a weapon—a carbine, for example— 
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774.622) 


may be increased without adding to the total length of the weapon 
For that pu: e the barrel is secu to the stock in such wise 
that the breech end of the barrel is brought into proximity with 
the butt of the rifle, and thus, whilst the full length of the service 
rifle barrel may be used, the entire length of the weapon is not 
greater than that of acarbine. (Accepted August 27, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,314. C. O. Schneider and E. Schumacher, 
m. Stepped Pulley. [10 Figs.) August 14, 
1901.—This invention provides as an improvement in the manu- 
facture of step pulleys that they be stam by means of 
tools from sheet-metal, either in one piece or in separate 
When made in separate parts these may consist of drawn cups, 
with or without flanges, which may be joined to each other by 














Should the compressed air be admitted directly to the cylinder, it | means of riveting, seaming, or inward or outward curling over 
is stated that to start the engine it is first necessary to draw in | of the edges; or they may be uni 

a air by mov- | grooving or — — the Ae ger : en a 
i i of the mixed | rolling or curling strips of metal which may interloc! wi 
me ey pene ea sae aimee cee aoe each other. Discs or cups may be within the pulley, and their 
edges may be turned or curled in or out to fit the pulley flanges 
or sections, and so combine the different parts into one strong 
and unbreakable whole. (Accepted August 20, 1902.) 


ted by recessing one part and 
part to fit the recesses, or by 











&xcited, the dynamo is compound wound and the main circuit 


14,346. H. 
July 15, 1901.—In this specification is described a gun-sight com- 





. Trouve, Paris. Helical §; o 
tie Eocleepetine 


16,583. 
Apparatus. [15 Figs. August 17, 1901.—This 
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a method of, and apparatus for, the production of helical bodies 
that may be springs. The helices are made of metal strip wound 
edgewise, the strip of metal being conducted through a support- 

















ing and guiding device to a rotatable spindle, and fastened to the 
latter in such a manner that when the spindle is revolved the strip 
of metal is laid round it edgewise. (Accepted August 20, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


20,650. H. H. Lake, London. (Commentry, Fourcham- 
bault et Decazeville, Paris.) Rolling Mills. [5 Figs.] Octo- 
ber 15, 1901.—In order to replace the hand taking and supporting 
of hoop iron from the rolling mill a mechanical device is provided 














comprising two endless bands adapted to be actuated at a speed 
a little in excess of that of the rate of travel of the rolled iron, a 
trough or chute adapted to feed the strips of iron alternately to 
each of the belts, and means for actuating only that belt upon 
which the strip is for the time being fed. (Accepted August 27, 


1902.) 
PUMPS. 

18,592. G. Higgins, London. (B. 4. Smith and G. M. 
Mitchell, Melbourne, Australia.) Vs) paratus. 
{4 Figs.] September 17, 1901.—In some forms of centrifugal 
pump energy is lost in gyratory motion taken up by the fluid 
pumped and maintained in the fluid after it has terminated its out- 
ward radial course. This invention relates to the utilisation of 
energy, sometimes lost in this manner, by means of blades upon 





which the rotating water is caused to impinge. Instead of arrang- 
ing such blades in a fixed manner and so disposed that in decreas- 
ing the motion of the water the pressure of the said water is in- 
creased, the inventors prefer to fix the blades to a rotary body 
attached to a shaft passing to the exterior of the pump casing and 
used to assist in driving the main pump, or to drive an additional 
pump—conveniently a feed pump. (Accepted August 13, 1902.) 


RAILWAYS AND TRAMWAYS. 


19,495. H. A. Ivatt, Doncaster, Yorks. Locomo- 
tive Water Scoop. [3 Figs.) September 30, 1901.—This 


apparatus, used upon a locomotive when in motion, for picking 
up water from a trough along the track, is provided with means 








whereby the upward rush of water in the tubular extension of the 
scoop is made to lift or to assist in lifting the scoop when the 
handle controlling the scoop is worked in the lifting direction by 
the attendant. (Accepted August 20, 1902.) 


15,881. The British Thomson-Houston Com ¥ 
Limited, London. (W. B. Potter, Schenectady, N.Y., U.S.A.) 
Surface-Con' Rail {1 Fig.) A t 7, 1901.— 
This invention provides that when one pair of switch contacts is 
insufficient to convey a certain current, more pairs capable of 
being closed and opened simultaneously are to be used. A multi- 
plicity of pairs of contacts is preferred to a single pair, because 
**sluggishness in the operation of the switch and the destructive 
effects of the hammer blows on the contacts is therefore pre- 


vented.” The scope of the invention is limited in the claims to 


electric railways, and in the title to surface-contact electric rail- 





| ways. One claim isfor: ‘‘ Anelectric switching device for electric 


ways, which comprises a plurality of contacts connected in 
parallel to provide an adequate path for each such current, an 
electromagnetic means for closing the device at said contacts, the 
contacts being composed of carbon in order that the device will not 
be held closed after the electromagnetic means has been de- 
energised, and said contacts a small size to avoid sluggish- 
ness and to prevent them from being broken by the impact in 
closing caused by said electromagnetic means.” (Accepted 
August 13, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


330. The Calico Printers’ Association, Limited, 
eshire. 


Manchester, and C. J. Atkinson, le, Ch: 
Steam Trap. (3 Figs.) January 6, 1902.—This steam trap, 
which is only claimed for use in connection with steam-heated 


Fig.2. 





Fig 
































“Uy 


drying cylinders, low-pressure steam mains and the like, com- 
prises a water lute or seal in the form of an inverted syphon or U- 
shaped pipe. The constructions illustrated are described and 
claimed. (Accepted August 13, 1902.) 


TEXTILE MACHINERY. 


16,125. H. J. Frossard, Ronchamp, France. Throstle 
Frame Spindle. [2 Figs.) August 10, 1901.—This invention 
relates to spindles for throstle frames, and its main object isto ob- 
viate the rocking of the spindle when it rises upwardly. Heretofore 
such — have been provided with but one cylindrical bearing, 
immediately under the pulley, and a conical bearing point, with 
the result that if the spindle rises, it has a tendency to rock and 
vibrate. The spindle according to this invention is made with two 











cylindrical bearing portions separated by an intermediate portion, 

cylindrical, the usual conical bearing point being retained to 
serve mainly as a stop; in providing corresponding bearings for 
said bearing portions, at each end of the socket or bolster in which 
the spindle rotates ; and in improved means for preventing the 
bolster from rotating, whilst leaving it free to move vertically in 
its case, the lower part of the case forming the usual oil reservoir, 
which, if desired, may be closed by a conical cap fitting thereinto 
or by a cap screwed thereon. (Accepted August 20, 1902.) 


VEHICLES. 


20,137. E. Foden, Sandbach, Chester. Motor 
Wagons, [3 Figs.) October 9, 1901.—In this specification is 
claimed : ‘‘ Forming the main frame of an automotor wagon or 
similar road vehicle of two side girders bracketed or connected 
to the boiler at the smokebox and at the firebox end, and carry- 





2087, 


ing the steam engine and boiler or other motor as well as the 
wagon body, substantially as herein set forth.” It is not cs 
rent why the girders should be bracketed to a boiler at the smoke- 
box end and at the firebox end when the motoris not a steam 


engine. (Accepted August 20, 1902.) 


MISCELLANEOUS, 


18,528. D. N. Bertram and 8S. Milne, Edinburgh. 
Gutta-Percha Manufacture. September 17, 1901.—This 


invention relates to the manufacture of gutta-percha, and has for | grat 


object to insure homogeneity of the mass and complete extraction 





of air and moisture therefrom. The erg is treated in a 
masticator provided with means for heating the material. The 
cover joints and other joints of the machine are made air and 
water tight, and a vacuum is uced and maintained in the 
interior of the machine during the process of mastication. Whilst 
under vacuum the heated material is thoroughly kneaded and 
mixed, a solid and homogeneous mass without air or other bubbles 


resulting. (Accepted Auwyust 20, 1902.) 


18,600. J. B. Taylor, Li Treating Pa 
to be Used for Insulating September’ 17, 
1901.—According to this invention manila or other paper to be 
used for electrical insulation is, when in the pulp or in the 
finished state, subjected to the action of dilute aci (preferably 
10 per cent. sulphuric), for the purpose of removing combined or 
other alkali and certain organic matters such as would render the 
paper of inferior quality for use in insulation. The paper may or 
=, my sized after the described treatment. (Accepted August 

, 1902. 

20,142. R. H. Winsloe, and B. Hart, Manchester, 
Sulphuric Acid Manufacture. {4 Figs.) October 9, 
1901.—According to this invention heat-exchanging apparatus is 


Fig.l. 
























































used to cool the gases passing between the lead chambers and the 
towers of sulphuric acid-making plant. The cooling medium used 
is air at normal temperatures circulating naturally by reason of heat 
imparted to it by the gases cooled. (Accepted August 20, 1902.) 


20,143. R. H. Winsloe and B. Hart, Manchester. 
Sulphuric-Acid Manufacture. [4 Figs.] October 9, 1901. 
—tThis invention provides a certain construction and arrangement 
of the connecting trunk bet the chamber and the Gay Lussac 
tower of a sulphuric-acid making plant, with the object of in- 
creasing the ‘‘ absorbing power ” of the Gay Lussac tower, and 
of minimising dilution of the acid used for the absorbing. The 
apparatus consists of a connecting trunk containing a number of 
cooling pipes, by which the chamber gases are cooled, and a series 


Fig. . 
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Fig. 2. 






































of dams, over which a stream of strong sulphuric acid (such as 
Glover tower acid) passes in cascade fashion, so as to effect a con- 
stant change of surface. The are effectually dried by entire 
removal of moisture therefrom before their entrance into the Gay 
Lussac tower, and are partially absorbed. The dried un- 
absorbed gases then pass into the Gay Lussac tower for — 
tion in the usual manner, and they are, it is stated, effectually 
absorbed therein, since the acid used for their absorption suffers 
no dilution. (Accepted August 20, 1902.) 

16,230. C. Duckworth, Colne, Lancs. Mixing Ma- 
chines. [6 Figs.) August 18, 1901.—To assist in the operation 
of mixing, rotating box mixing machines are according to this 


























invention provided with “one, two, or more sets of wires oF 
ings, one above the other, and crossing each other either aj 
right angles or diagonally.” (Accepted August 20, 1902,) 
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THE WORK OF THE REICHSANSTALT 
IN THE YEAR 1901. 


Tue official report on the work of the Physikal- 
isch-Technische Reichsanstalt in 1901 was pre- 
sented to the curatorium by President Kohlrausch 
some months ago, and the authorised abstract of 
the report has appeared in the Zeitschrift fiir In- 
strumentenkunde, in which it covers thirty-two 

ges. The list of official and private memoirs, 
published by members of the Reichsanstalt in 
scientific and technical periodicals, comprises the 
large number of fifty-four papers. No mention is 
made in the authorised abstract, of changes in the 
staff; we may therefore presume that the perma- 
nent staff consists of 35 scientific officials, 41 tech- 
nical officials, and 20 clerks and subordinates, 96 
persons altogether, as in the preceding year. The 
Reichsanstalt is divided into a first physical or 
scientific division under President Kohlrausch, and 
a second technical division under Director Hagen. 
We follow the report in our summary, and com- 
mence with Division I ; names in parentheses desig- 
nate the respective workers. 

Thermal Researches; Gases at Low Pressure 
(Thiesen).—It has often been stated that gases donot 
obey the law of Boyle-Mariotte at very low pres- 
sures. As regards oxygen in particular, Bohr had 
observed a break in the continuity of its behaviour 
at a pressure of 0.7 millimetre of mercury, and this 
strong deviation from the law had been reasserted 
by Battelli and others. Thiesen does not find any 
real agreement between these various observers ; 
and repeating the experiments with the apparatus 
with which he studied the behaviour of water 
vapour, he arrives at the conclusion that certain 
peculiarities noticed do not justify the assumption 
of any anomaly. This conclusion has meanwhile 
been confirmed by Lord Rayleigh, while Battelli 
adheres to his opinion. Thiesen used three glass bal- 
loons in series, two of a capacity of 10 litres, and the 
third of a capacity of 0.8 litre ; and to eliminate the 
influence of large surfaces, he packed the small 
balloon in some experiments with glass wool. 
Rayleigh employed a mercury manometer consisting 
of a tube of Y shape, adjusting the levels of two 
mercury surfaces with regard to two fixed points. 
In discussing the merits of the two apparatus, 
Thiesen points out that the street traffic might. not 
only affect a particular observation with the Y- 
tube, but produce systematic errors, and on that 
account he prefers his own arrangement. The 
experiments on the behaviour of water vapour at 
low pressures have not yet been brought to any 
satisfactory conclusion. The dilatation of water 
between 0 and 100 deg. Cent. is being successfully 
investigated by the absolute method with the aid 
of a system of communicating tubes. 

Dilatation at High Temperatures (Holborn and 
Griineisen).—The expansion of porcelain indicates 
a change in the material between 700 and 800 deg. 
Cent. The Jena glass, 59'", has been tested up to 
500 deg. ; the formula is 

10° = 5833 ¢ + 0.882 ¢2. 

_Copper (Dittenberger, Gehrcke) follows up to 

625 deg. very closely the formula 

10° \ = 16,070 + 4.030 t2; 
but the rod, 487 millimetres in length, showed 
afterwards a permanent expansion of 0.01 or 0.02 
millimetre. With a rod made of an alloy of 61.5 
parts of copper, 37.9 parts of zinc, and 0.7 parts of 
lead, this permanent expansion was still more pro- 
nounced when the rod was heated up to 500 deg.; 
but when the temperature was raised to 625 deg. 
the permanent changes were not so great. Kept at 
the constant temperature of 500 deg., this alloy con- 
tinued to expand. The peculiarity is evidently due 
to the zine, for it begins to manifest itself at 419 
deg., the melting-point of zinc, and was not noticed 
in another alloy containing little zinc. 

_The temperature coefficient of aluminium con- 
tinues to rise when the heat is raised to 610 deg., 
and the permanent expansion of a rod, 484 milli- 
metres in length, amounted to 1 millimetre. 

Various irons and steels were first tested 
Th, to 500 deg. Cent., and then above 500 deg. 
memes are not quite concordant so far ; the 
rr yy a a continue to increase from 
ae. ‘0 deg. to 14,580. at 750 deg. in the 
represent 10 for instance ; these numbers 
am Permanent expansion of mild steels and weld 
preenn es to about 0.05 millimetre, rod length 

y as above; it was greater—i.e., 0.4 





millimetre—in the case of cast iron whose tempera- 
ture coefficient is smaller: 11,320 at 250 deg., 
14,910 at 875 deg. 

The principle of the new and ingenious Optical 
Pyrometer (Holborn and Kurlbaum) is explained in 
the diagram, Fig. 1. The ‘‘ black body” K emits heat 
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rays through the aperture O ; an image of O is pro- 
duced in the plane of the diaphragm D by the 
L. In this plane is a second source of light of 
measurable intensity—namely, a small 4-volt glow- 
lamp with carbon filament, indicated in the diagram 
by two dots. This light is looked at through the 
lens L, and the red glass G. The small lamp is fed 
by the battery E, and its intensity controlled by 
the resistance W. This resistance is varied until 
the filament is no longer visible on the image of O, 
when both sources of light will have the same 
intensity. The test is exceedingly sensitive, since 
the photometric intensity increases with the tenth 
power of the temperature. The amperemeter A, 
a D’Arsonval instrument, can be directly graduated 
in degrees. For the standardising of the apparatus 
we want the thermo-couple T, which is checked up 
to 1150 deg. by comparison with a gas thermometer. 
The connection between the temperature of the 
body under examination and of the 4-volt lamp of 
equal intensity is expressed by a quadratic formula, 
which certainly holds within the limits 700 deg. 
and 1500 deg. Cent. The formula is also avail- 
able up to 2000 deg.; and since Wien’s law allows us 
to calculate the temperature of red light of any 
intensity, the method would be available for any 
higher temperature, provided we can reduce the 
intensity of the source of the radiations in a definite 
ratio. As long as the temperature does not exceed 
1800 deg., the method is independent of any law on 
radiation. 

In practice the bodies to be tested are not 
absolutely black, but we have generally to deal with 
enclosed furnaces, The little glow-lamps are sufli- 
ciently steady if they have previously been main- 
tained at high incandescence for some time. 
Various observers may differ by 2 per cent., and 
even more; but the method is very promising. 
The temperature of the anthracite burning under 
the boilers of the Reichsanstalt, has, for instance, 
been estimated at 1030 deg. Cent. ; immediately 


ning), are now made of silver instead of platinum; 
in order to reduce the thermo-currents. 

Novel also is a method for determining the thermal 
conductivity of metals (Jaeger and Diesselhorst), de- 
vised for experimenting with test-pieces of small 
dimensions and at low temperatures. Themethod is 
based upon the following relation between tempera- 
ture and electric potential, established by Kohl- 
rausch. The electric resistance of an electrically- 
heated body of any shape is equal to the resistance 
of the same body at constant temperature, multi- 
plied by a factor which depends only upon the 
potential and the thermal and electric conductivities 
of the material, but not upon its shape. The test- 
piece is soldered between two electrodes (massive 
copper jaws), and two resistance measurements are 
made, the temperature of the electrodes being kept 
constant. If strong currents at potential v, yield 
the resistance w,, and weak currents at v, the 
resistance w., then 

X a. a fh wens. 02 

x 12 (w,/w_-1) 
in which a is the temperature coefficient of the 
electric resistance of the material for the respective 
temperature, which can itself be determined with 
the aid of the same apparatus. The method 
answers only when this a is not too small; and since 
that coefficient will be large for work at low 
temperatures, the method is recommended for low 
temperature research. 

The work with the Fizeau-Abbe dilatometer is 
being continued by Scheel. 

Small Elastic Displacements (Kohlrauschand Griin- 
eisen).—According to Hooke’s law, stress and strain 
should be strictly proportional for very small dis- 
placements. A real experimental confirmation had 
not been given so far, and the limits within which 
the law holds had not been determined. Bach has, 
in fact, questioned the law, giving the formula 

e=Ao, 

in which A and m are constant for the respective 
material, o is the force per unit area, and ¢ the 
relative expansion and contraction. Kohlrausch 
and Griineisen experimented with bars 922 milli- 
metres long, 2 millimetres thick, 20 millimetres 
high, placed edgeways in quadrifilar suspension, 
loaded in the middle by scales with weights of 
from 0.1 to 100 grammes. They did not measure 
the direct flexure of the bars, but the torsion of 
the one end, with the aid of mirrors, after the 
method of Kirchhoff. Simple proportionality was 
found to hold for wrought iron, and also for slate, 
which, under the conditions of the experiments, 
behaved like a perfectly elastic body. In the case 
of brass, and particularly of cast iron, the relation 
could not so accurately be expressed by a linear 
function; but even in the last case the ratio 
between stress and strain approaches a constant 
limit. It is a pity that in such delicate work the 
experimenters should greatly be disturbed by the 
ordinary street traffic. 

We leave the electrical work for the present, as 
most of it was done in conjunction with Division IT. 

Optical Researches (Lummer, Pringsheim, and 
Gehrcke.)—Promising progress is being made in 
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after stoking it was momentarily 1150 deg. The 
fire was looked at through an opening 18 milli- 
metres (# in.) in diameter ; a piece of gas-pipe, 
pushed obliquely into the coal, marked 1330 deg., 


| the work of creating a radiation temperature scale. 
| So far we have to base our scales on the properties 
of permanent gases ; but measurements with gas 
thermometers cannot be pushed beyond 1150 deg. 


| and when the draught was diminished, 1260 deg. owing to technical difficulties. The black body, 





Cent. 
The connecting wires for comparative temperature 
tests with gas thermometers (Holborn and Hen- 


| whose radiations when heated electrically are ob- 
\served, is best made of carbon; Fig. 2 explains 
|the arrangement. The inner carbon cylinder K, 
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receives the current through the brass fittings M. 
The inner cylinder is protected by an outer carbon 
eylinder K, and by the porcelain tube P; the 
asbestos discs A and the small porcelain rings p 
insulate the heated cylinder ; T is the thermo-couple, 
S is the slate mounting. The air, it will be seen, 
has access to the inner tube ; yet a carbon cylinder 
only 0.8 mm. in wall thickness can be kept at in- 
candescence sufticiently long for the tests. The 
whole apparatus is mounted on a carriage, in order 
that the temperature may rapidly be determined 
with the aid of a bolometer, a spectro-bolometer, 
and a spectro-photometer ; the thermo-couple gives 
a fourth determination. If the four methods give 
identical results, the basis for an absolute radiation 
scale of temperature will have been established 
within the limits of temperature applied. 

In order to resolve very close spectrum lines, Lum- 
mer has made use of the interference phenomena 
produced in truly plane-parallel glass plates in the 
manner indicated in Fig. 3. The addition of the 


‘ Fig. 3. 
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little prism p, placed upon the plane plate P Q, 
facilitates this work with oblique incidence con- 
siderably. The method is applied to the resolution 
of the mercury lines, of which the scientist has 
often to make use when working with monochro- 
matic light. 'The orange line proves to consist of 
five lines; the most intense light green line is 
triple, and is accompanied by seven feebler lines ; 
the blue line is composed of many very fine and 
well-defined lines, and so on. The mercury light 
is produced in an Arons mercury lamp which Lum- 
mer has improved. The Arons lamp consists of 
two tubular mercury electrodes, joined above by 
a long vacuum tube which projects on both sides 
beyond the two electrodes. he observer looks 
down the longitudinal axis of this tube, and is 
not disturbed by any mercury that has condensed 
on the walls of the tube. As a rule, an are of 
3 centimetres length, 5 ohms and 16 amperes at 
110 volts is employed. 

The Inter erence Photometer and Pyrometer of 
Lummer consists of two right-angled prisms, which 
are joined with their hypotenuses so as to form a 
cube. When the upper prism is made to slide on 
the lower fixed prism, a plate of variable thickness 
is obtained. The Herschel interference bands, pro- 
duced at the boundary of total reflection, serve as 
a criterion. The interferences for transmitted and 
reflected light being complementary to one another, 
no bands will be seen when the two surfaces looked 
at are of equal intensity. 

We pass to Division IT. 

Electrical Researches.—With January 1, 1902, the 
German law concerning electrical units became 
valid. The Reichsanstalt and the manufacturers 
had duly been consulted, and official electrical test- 
ing stations have been opened at Ilmenau (in con- 
nection with the branch of the Reichsanstalt there), 
and at Hamburg; other stations will be estab- 
lished at Miinich, Niiremberg, Frankfort-on-the- 
Main, and Chemnitz. 

The Standard Resistance Coils (Jaeger and Diessel- 
horst), mostly of manganin, have been re-tested and 
found most constant ; this applies also to the small 
resistances of 0.1, 0.01, 0.001, and 0.0001 ohm, 
first tested in 1895. The Deprez-D’Arsonval 
galvanometer, constructed by Siemens and Halske, 
has proved quite suitable for this work, when sus- 
pended by one or two wires—instead of three 
wires—-to avoid all concussions. 

To technical tests, or behalf of the trade (Lin- 
deck), were submitted 38 samples of conductors, 
one resistance material, 176 single resistances, 52 
resistance sets (7 bridges, 16 compensation ap- 
paratus, 9 junction boxes, etc., 1645 apparatus 
altogether), 87 primary cells, 6 accumulators, and 
so on. Thirty-one resistances, wire or sheet 
metal, were, by request of the Reichsanstalt, 
returned for re-testing by the chief firms. 
Twenty-one of these resistances had, during the 
three years or more of their use, remained constant 
to within 0.02 per cent. One resistance of 0.001 
ohm had gained 0.12 per cent. in four years; 
another of 0.001 ohm lost 0.23 per cent. in 24 years. 
Only these two resistances did not maintain the 
desired constancy of 0.1 per cent. But as they had 





been badly used—the last-mentioned of 0.001 ohm, 
for instance, having daily had to stand currents of 
500 amperes for three hours—the results are very 
satisfactory. 

Electric Meters (Feussner, Kurlbaum, Reichardt, 
Kiihns, Thies, Schulze, Lohr, Runge, Orlich, and 
Voege). As was mentioned in last year’s summary,* 
the Reichsanstalt had invited the Allgemeine Elek- 
tricitits-Gesellschaft, H. Aron, and Siemens and 
Halske, to place at their disposal large numbers of 
meters of various types (from twenty to thirty in each 
case) for careful testing in the Reichsanstalt. The 
instruments have subsequently been distributed 
to various electricity works, where they are used 
under different conditions, and are still kept under 
control ; the respective boxes are sealed. This is 
sound scientific practice. 

The technical department was kept very busy, 
there being submitted 216 electricity meters for 
continuous currents, and 35 for phase currents. 
The necessary arrangements for working with phase 
currents of 3x5000 volts and 3x 1000 amperes 
maximum were completed in the course of the year. 
Noteworthy is the double triphase generator which 
Siemens and Halske have constructed for the elec- 
trical laboratory. The shaft bears two revolving 
magnet systems. The one system for an output of 
5 kilowatts is permanently keyed to the shaft ; the 
other for 1.5 kilowatt can be shifted by means of a 
worm through an angle of 100 deg. The large ma- 
chine supplies the current for the main coils of the 
meter, the smaller for the tension coils, and the 
arrangement permits of producing any phase differ- 
ence in independent circuits. There is further a 
switch which exchanges the three connections of the 
smaller machine cyclically, so that phase differences 
of 60 deg. are suddenly introduced. The current 
intensity and pressure curves are recorded with the 
aid of a new curve indicator of R. Frank & Co., of 
Hanover. 

Normal Cells.—The objections which Cohen had 
raised against the constancy of the cadmium amal- 
gam having finally been disposed of,t a side issue 
has been investigated: the solubility of mercuro- 
sulphate in water and in cadmium sulphate. On 
this solubility depends the electromotive force of 
the cell. It results (Dolezalek) that a concentrated 
cadmium sulphate solution dissolves three times as 
much mercuro-sulphate as water does ; and further 
(Jaeger and Lindeck) that the mercuro - sulphate 
differs somewhat in its electric potential according 
to the temperature at which it was precipitated from 
mercuro-nitrate (by sodium sulphate). ‘The research 
was called forth by the observation that the new 
normal cadmium cells of the Reichsanstalt differed 
by 0.0003 volt from the cells of 1899. Investiga- 
tions on the heat of solution and the solubility of 
zine sulphate (Clark cells) are being conducted by 
Jaeger, while Kohlrausch and Dolezalek have de- 
monstrated that the solubility in pure water of 
silver bromide and silver iodide, as derived from 
the electric conductivities of the solutions, agrees 
with the potential differences according to Nernst. 
Of 125 Clark cells, tested professionally, 28 were 
rejected as exceeding the error of 0.001 volt, or for 
other reasons ; almost all of these faulty cells came 
from one firm. The normal electromotive force of 
the Clark cell is now assumed to be 1.4328 volt at 
15 deg. Cent.; that of the Weston cadmium cell 
1.0186 volt at 20 deg. Cent. 

The Magnetic Investigations (Gumlich and 
Schmidt) chiefly concern a comparison of methods. 
Tests with the new wrought-iron yoke again proved 
that the resulting inductions depend upon the rate 
of change in the magnetising currents ; when the 
latter are increased by great steps, higher induc- 
tions are observed than when smaller steps are 
applied ; and since the number of lines correspond- 
ing to a certain increment in the magnetising 
current are not known for the respective specimen 
under test, this circumstance much delays the work. 
Magnetometer tests are less troublesome in this 
respect. As regards hysteresis and Foucault 
currents, the Reichsanstalt works in conjunction 
wich the Verband Deutscher Elektrotechniker. 
Eight specimens of sheet metal have been tested by 
seven electrical firms on Professor Epstein’s method, 
and by the Reichsanstalt. The proportion of 
hysteresis and of Foucault currents in the total 
current loss is usually calculated by formula ; but 
the Foucault losses decrease in long-continued tests, 
owing to heating, and the total loss and the pro- 


* See ENGINEERING, vol. lxxi., page 759. : 
+ See last year’s report, ENGINEERING, vol. Ixxi., 
page 761. 





portion of the two components are altered with the 
conditions of the tests. It makes a difference 
whether we begin with low frequencies and proceed 
to high frequencies, or vice versd. It had hence 
been resolved that in practice only the total loss 
for Baax=10,000 at 50 periods should be stated in 
watts per kilogramme at a temperature of 30 deg, 
Cent., and that the determination of the com- 
ponents should not be required. The question has 
this summer been brought before the Verband 
again by Professor Epstein. 

The Metrological Department examined 20 scales 
on silver, glass, and brass, 26 end measures, 12 
bolts, rings, wires, 12 spherometer rings, 5 spindles 
for lathes, 93 screw threads, 28 tuning forks, 1 gyro- 
meter, 2 samples of pith (buoyancy tests), etc.; 
normal wires of hard steel, to serve as gauges, are 
being brought out. 

The Thermometer Department (Wiebe, Griitz- 
macher, Rothe, Moller, Schwirkus, and Hebe) 
tested altogether 14,475 thermometers. There was 
a temporary diminution in the number of clinical 
thermometers, which are, however, still responsible 
for most of the rejections ; 20.6 per cent. of all the 
thermometers submitted failed to pass. The 41 
deep-sea thermometers were all of German manu- 
facture, which used not to be so in former years ; 
508 thermometers were provided with divisions 
to 0.01 deg., 1178 to 0.1 deg. The great 
demand for accurate special and meteorological 
thermometers was due to the Polar expeditions, 
deep-sea exploration, orders from the Japanese 
Government, and other causes; 645  thermo- 
meters were wanted for high temperatures, up 
to 575 deg. Cent.; 7 per cent. of these were 
rejected on account of insufficient ageing; and 
the Reichsanstalt advises manufacturers to avail 
themselves of the offer of Messrs. Schott and 
Genossen, of Jena, and send their thermometers to 
the Jena Glass Works, which will let them cool in 
their furnaces on payment of the actual expenses. 
For the Polar expeditions, Wiebe and Hebe have 
also conducted an investigation into the behaviour 
of aneroid barometers at low temperatures. Griitz- 
macher has investigated the reliability of ther- 
mometers fitted with hygroscopic paper scales, 
which technically are used in boiling-point deter- 
minations. The ten thermometers which he selected 
varied in length from 6 in. to8in. Their paper 
scales were all gummed to the 100 deg. division 
with a little fish-glue. In determining the freezing- 
point, he first inserted only the bulb and lowest 
part of the stem in melting ice ; then he immersed 
the whole thermometer; there was hardly any 
appreciable difference in the indications. When 
half the thermometer was immersed in water of 
50 deg. and 70 deg., differences became noticeable. 
Finally, however, when the whole stem was dipped 
in boiling water, the error only amounted to 
0.16 deg. on an average; and as this error would not 
show at the upper fixed end, but at the lower loose 
end of the paper scale, where the reading was not 
taken, the paper scales may be considered sufli- 
ciently accurate for practical purposes. 

Of 518 Le Chatelier thermo-couples sent in for 
examination, 512 were made of wires (platinum 
and platinuin-rhodium) supplied by Heraeus, of 
Hanau ; several platinum and _ platinum - nickel 
elements were submitted. Experiments with these 
couples require care ; the depth to which they are 
inserted is of importance. 

A new thermostat, filled with petroleum ether, 
gives a bath for temperatures down to — 150 deg. 
Cent. At lower temperatures the liquid becomes 
too viscous to operate the stirring device. Constant 
temperatures are best obtained with the aid of 
electric currents, and this method has, in this in- 
stance, also been applied to produce constant, very 
low temperatures. A constantan wire, connected 
with a battery, is dipped into the petroleum ether, 
which it heats ; the ether is jacketed with liquid air, 
which takes up its heat, while the petroleum ether 
is kept in inks circulation. The heat introduced will 
be balanced by the heat lost to the liquid air, and a 
constant temperature will thus be established. The 
petroleum ether is contained in a double-walled 
glass vessel ; outside is the vacuum jacket (both 
walls of which are silvered), and between the two 
vessels liquid air, of which 4 litres are required for 
experiments lasting ten hours. The liquid air also 
enters into a U-tube placed in the petroleum ether. 
The constantan wire is insulated with silk and shellac, 
and wound round a ring twisted. out of vulcanised 
fibre ; the ring acts as stirrer. The space between 
the two glass walls of the inner vessel is packed 
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with cork ; originally the inner vessel was also pro- 
vided witha vacuum jacket, but those vessels broke. 
Thermo-couples have been tested in this bath, and 
in liquefied gases ; and it has been ascertained that 
iron-constantan elements can be relied on down to 
— 190 deg. 

The minimum electromotive force of Le Chatelier 
couples is found to lie at—142 deg. Cent. (Rothe) ; 
that there was an inversion point in these thermo- 
couples, had been known, and had so far pre- 
vented their use for low temperature research. 
Copper constantan thermo-couples have also been 
examined. A". 

Petroleum ether thermometers now form a 
commercial article. The Reichsanstalt has tested 
seven, but issues no certificates as yet, because 
slight traces of moisture in the ether appear to be 
very difticult to avoid. 

Oil Viscosity Meters are now demanded for 
temperatures up to 200 deg. Cent. ; 310 such 
apparatus were examined. Hight specimens of 
Galician petroleum were found under proof ; these 
analyses prevented the importation of 800 casks of 
petroleum. On the other hand, an excellent certi- 
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nary indicators the variation in the elasticity co- 
efficient, caused by the heat, may produce con- 
siderable errors. 

Optical Department (Brodhun and Liebenthal).— 
There were submitted 137 Hefner lamps, 359 elec- 
| tric incandescence lamps, 44 of which were tested 
| for 4950 hours; 22 osmium lamps; two Bremer 
| lamps ; 180 incandescence gas lamps (130 for long- 
duration tests, which, in the 90 official experiments, 
occupied 31,350 hours) ; 12 high-power gas-lamps ; 
seven incandescence lamps for petroleum ; one for 





lamps gave at first one Hefner candle per 2.1 watts, 
|and after 200 hours one candle per 2.5 watts. The 
| ordinary high-intensity gas-lamps with large-size in- 
| candescence mantles were not, on the whole, more 
| economical than the small burners, as they consumed 
'from 1.1 to 1.7 litre of gas per hour per Hefner 
‘candle. In the Lucas lamp, the strong draught is 
| produced by a high chimney. 
| lamp creates its draught with the aid of a small 
| automatic pump placed above the flame. In the 
|Merkur lamp a pressure apparatus is worked by 


'an electric motor. These lamps working with | 


spirit; one for benzine, &c. The ‘electric glow- | 


The Scott-Snell | 
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29 per cent., calculated respectively on the original 
intensity, or the intensity after 24 hours. 

For the Saccharimeter tests wegen it is 
deemed advisable to use not only monochromatic 
sodium light, but also mercury light, especially the 
brightest line, 546.1 4“. The temperature coefti- 
cient of sugar solutions diminishes considerably 
with rays of smaller wave-lengths. The French 
chemists apply for their rotation tests, sugar solu- 
tions of different a concentration, and assume a dif- 
ferent temperature coefficient ; the whole question 
is, therefore, being investigated. 

The Chemical Department (Mylius) is engaged in 
an important investigation of silver voltameters. It 
appears that puresilver does not react on hot silver 
nitrate solutions (contrary to Proust); a pure 
silver anode does not yield any peroxide, and leaves 
white silver crystals as residue; impure silver 
leaves black particles, probably of black silver, 
analogous to black platinum, possibly an oxide, but 
not peroxide ; silver oxide is almost insoluble in 
concentrated solutions of silver nitrate, so that the 
so-called basic solutions must practically be neutral ; 
neutral nitrate baths are preferable to acid bathe, 


ficate was given to some French petroleum, which | forced draughts are more economical ; their gas con- | because the mud of anode silver keeps the im- 


was to go to one of the colonies in the Tropics. 
Steam Pressure Gauges; Indicators (Wiebe, 

Schwirkus, and Hebe).—Twelve pressure gauges 

were examined, 1176 ring fuses, mostly for tem- 


pressures of four or eight atmospheres. 
The 14 indicator springs (Wiebe and Schwirkus) 
were tested hot and cold. The firm of Dreyer, 


/sumption is averaged at from 0.8 to 1.5 litre per 
| Hefner candle. The two tests of high-intensity 


purities in the anode back like a filter ; filter paper 


itself does not appear to alter neutral solutions of 


street lamps for petroleum and spirit concern the | silver nitrate, but the dextrin extracted from the 


Galkin system. 


he fuel is kept under high pres- | paper does deposit silver and renders the solution 


peratures between 106 and 125 deg. Cent., some for | sure in the foot of the lamp-post, under the control | acid. 
169 and 171 deg. Cent. ; and 127 fuse plugs for of a pressure regulator, and is raised and evaporated | 


The other work concerns the telluric, molybdic, 


| by the heat of the flame ; an auxiliary burner is re-| and uranic acids, which are related to sulphuric 


quired to start the process. The experiments, 
conducted in conjunction with the Deutsche Verein 


acid, and their modifications ; the iodic and chloric 
acids and their hydrates; and the basic and acid 


Rosenkranz, and Droop, of Hanover, has brought von Gasfachmannern, on new commercial mantles, | salts of monobasic acids, about which little is known 
out a new indicator, whose spring is placed | show that the average light given out during 300 | so far. Metals, glasses, &c., are frequently sent in 
above the cylinder, and remains cool; there- 
fore the spring is not affected by heat. In ordi- 


hours is 70 Hefner candles, at a consumption of 1.8 | for analysis. 
litre of gas; the intensity then decreases by 39 or| The varied character of the work—we need nop 
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dwell on its superiority—and its bulk, are all 
the more striking, as every manufacturer is 
anxious to have a good laboratory of his own ; 
the Diisseldorf Exhibition was very suggestive 
in this respect. Lukewarm supporters of our 
National Physical Laboratory need not be afraid 
that the national institution would injure private 
enterprise. 








THE BRITISH ASSOCIATION. 
(Continued from page 532.) 
Tue Figure or THE Earru. 


Tus fascinating discourse by Major 8S. G. 
Burrard, R.E., Superintendent of Trigonometrical 
Surveys, concerns the very basis of many of our 
astronomical and geodetic measurements. We are 
uncertain regarding the figure of our earth and the 
reliability of our plumb-line. Major Burrard re- 
marked in his introduction that the distance be- 
tween Waterford and Londonderry (nearly 200 miles, 
fairly on the same meridian) might be measured 
within 2 ft. or 3 ft.; the difference in latitude between 
the two places might be determined within 5 ft. ; 
yet a deflection of the plumb-line might introduce 
an error of 800 ft. Major Burrard, however, spoke 
mainly on India, where his own splendid work has 
been done. Thanks to the foresight of the East 
India Company, continuous survey measurements 
have been carried on for over a century, so that we 
have eight meridional and four longitudinal arcs 
available for general discussion. The principal 
station for reference of latitude is Kalianpur, whose 
latitude had been settled at 24 deg. 7 min. 
11.10 sec. The question is, however, How is the 
astronomical zenith situated with regard to the 
geodetic zenith? There is the enormous mass of 
the Himalaya Mountains to the north of Kalian- 
pur, and it had been assumed that the mountains 
attracted the plumb - line towards themselves. 
General Walker, however, came to the conclusion 
in 1895 that the plumb-line at Kalianpur was not 
really deflected to the north, but to the south, 
and that therefore Kalianpur was assumed to be 
2 seconds of are more to the north than it really is. 
Pratt had believed in an error of 4 seconds, and 
there was an uncertainty of 7 seconds. In order 
to settle this question, Major Burrard and Captain 
L. Conyngham selected four stations, about 9 miles 
from Kalianpur, and four more about 35 miles 
distant for latitude determinations. The results 
differ from Walker's, and show that north of Kalian- 
pur—that is, nearer to the Himalayas—the deflec- 
tion of the plumb-line is to the south, and south 
of Kalianpur, to the north. But if the mass of 
mountains is capable of producing a deflection of 
38 seconds at Dehra Dun (near Delhi), then its 
effect should be felt all over India. The Himalaya 
mass alone clearly could not explain the difficulty. 
But there might be a deficiency in the density of 
the earth beneath the Himalaya range, whilst there 
was evidence to assume the existence of high 
density strata beneath the Vindhya range. The 
pendulum experiments could not decide whether 
there was a deficiency of mass under the point 
of observation, or whether the point was situated 
on a higher level—that is, further away from the 
earth centre—than we had assumed. In this sense, 
and having regard to the uncertainty of what we 
call sea level, the position of some station in the 
Himalayas was uncertain by 8000 ft. Near high 
plateaus .and mountains, as in. India, the sea 
might permanently be lifted up. Although the 
heights of all our mountains are so insignificant 
that we can hardly draw sections of large areas on 
a correct vertical scale, this uncertainty is im- 
portant. Major Burrard moreover inclines to 
agree with Clarke, who regards the equator as an 
ellipse, not as a circle. On such a_ spheroidal 
earth, with the one diameter ending in Rhodesia 
and the Pacific longer by 2$ miles than the other, 
discrepancies could not but result, between astrono- 
mical and geodetical determinations. Just for this 
reason, however, Major Burrard differed from 
those who considered India, with its situation 
south of Tibet and the Himalayas, and between 
two oceans of largely unknown depths, as unsuit- 
able for the laborious and difficult work in which 
the Indian survey is engaged. 

Captain Lennox Conyngham having added re- 
marks in agreement with these views, Professor 
Schuster expressed his admiration for the perse- 
verance shown ; scientific prestige should be ap- 
preciated as much as military prestige. Mr. 





Plummer, of Bidstone, and Professor Turner also 
spoke. 
Eartaquakes. THe SEISMOLOGICAL COMMITTEE. 

Mr. J. Milne, F.R.S., of Shide, Isle of Wight, 
illustrated two interesting papers by lantern slides, 
‘* Observations on Earthquakes,” and the ‘‘ Report 
of the Seismological Committee.” He is the secre- 
tary and soul of thisCommittee. We will take the two 
communications together. The report is the seventh 
of its kind, but the Committee has been in exist- 
ence for 41 years. The seismographs recommended 
by the Committee are now in use at 37 stations, 
and the instruments on board the Discovery, now 
on her Antarctic Expedition, bring the number up 
to 38. England has three stations, at Shide, Kew, 
and Bidstone (near Birkenhead) ; Scotland two, at 
Edinburgh and Paisley ; Germany one, at Strass- 
burg ; France and Italy none ; Russia three ; Spain 
and Portugal one each ; the Azores two. The other 
stations are in Africa (Cairo and Cape Town) ; Aus- 
tralia (Melbourne, Sydney, Perth); Canada (Toronto, 
Victoria, B.C.); India and Ceylon (five) ; Mauri- 
tius (one); New Zealand (two) ; Honolulu ; Java 
(one); Japan (one); Mexico; South America (Argen- 
tina, Arequipa); United States (Philadelphia, 
Baltimore). te will thus be seen that the number 
of similar instruments is not large, but other in- 
struments are used elsewhere. The report de- 
scribes the various pendulums in use at Shide. 
When in Japan, in 1891, Mr. Milne devised a clino- 
meter to record the tilting of the ground that earth- 
quakes several hundred miles away might produce. 
The instrument was essentially a balance beam, 
loaded at its extremities, which was assumed to 
retain its horizontality when its frame was tilted in 
a direction at right angles to its length. Recently 
Mr. Milne has set up a similar large clinograph at 
Shide, consisting of a beam 5 ft. in length, with a 
pointer 4 ft. in length. But no records of distant 
earthquakes have been obtained with it, nor has 
W. Schliitter, at Gottingen, been more successful 
with a clinograph of his own. Vertical spring 
seismographs, to measure the vertical component of 
large waves, have not proved successful either. 
According to Dr. Omori, the amplitudes of seis- 
mograms are not dependent upon the sensibility 
of the seismograph to tilting, and the movements 
represented by large waves are horizontal rather 
than undulatory. 

The interpretation of the records obtained with 
horizontal pendulums and other instruments re- 
mains, therefore, very difficult. Yet, Mr. Milne 
said, we can keep in touch with the outside if 
we watch our instruments. The photographic 
records, drawn by the horizontal pendulum, 
begin with a preliminary tremor, in which 
sometimes two vibrations—a short one, followed 
by one of greater amplitude—can be distin- 
guished ; the big waves set in after that. The 
tremor is most likely caused by compressional 
waves, which pass through the earth, along chords, 
at the rate of 7 or 8 kilometres per second. The 
large waves are probably surface waves, which 
move less fast. Professor C. G. Knott now accepts 
the surface-wave hypothesis. The intermediate 
second vibration phenomenon may be due to dis- 
tortional.waves. The duration of the preliminary 
tremor is an indication of the distance of the origin. 
Ten minutes is the limit by which the second phase 
of motion is outraced by the tremors, and this 
limit is reached at a distance of 90 deg. or 100 deg. 
from the origin. 

The — of earthquakes have been classed in 
groups. . The chief groups are marked by letters 
of the alphabet, and the numbers which we place 
after the names indicate the number of earth- 

uakes credited to the districts in 1900 and 1901. 

r. Milne’s groups are: Alaska (25); Cordillerean 
Region (14); California, Mexico, and Central 
America (14); Antillean Region (16); Andean 
(South America, 12) ; Japan (29); Java and Sunda 
Isles (41) ; Mauritius (17) ; North-Eastern Atlantic 
(22) ; North-Western Atlantic (3); North Atlantic 
(3)—all the earthquakes from these three Atlantic 
origins are small and not well defined ; Alpine, 
Balkan, Caucasian, and Himalayan Districts (14). 
This last group is the only Continental region, 
and it might be subdivided into four or more 
groups. The map of the earth used for illus- 
trating these regions also showed the chief moun- 
tain and submarine ridges, and Mr. Milne pointed 
out that where we have very steep slopes, as in 
Alaska, where Mount Elias. rises to 18,000 ft., 
while the near sea has a depth of 2200 fathoms 





60 miles from the shore, there we find earthquakes, 
At Alaska the slope is 100 ft. per mile ; in Mexico 
up to 500 ft. ; “South America, 500 ft., &c.; in 
Japan and Java,; as in- the Antilles, where the 
slope comes up to 1000 ft. over a distance of 
12 miles, the great depth of the sea, 4600 fathoms 
near Japan, is decisive. If elevation goes on in 
such ridges, and the bounding furrows are deepened 
we may expect that the displacements will be 
accompanied by earthquakes and volcanic erup- 
tions. Mr. Milne demonstrated such a connec. 
tion for the Antilles, pointing to the late erup- 
tions on Martinique and St. Vincent after the 
Guatemala earthquake of April 19, and he quoted 
other examples of depressions and elevations of 
enormous areas from the Mississippi Valley, Peru, 
Caracas, Japan, &c. He also exhibited Helmert’s 
and Albrecht’s diagrams connecting earthquakes 
and the rate of movement of the earth's axis, 
With regard to the fight between fire and sea at 
Krakatoa, he remarked that it had not been 
accompanied by any magnetic disturbances. The 
earthquake registers from Kew (on alluvium), 
Shide (chalk), Edinburgh (Palozoic felstone), 
Bidstone (red sandstone), show peculiar differences, 
for which the nature of the soil can hardly account. 
Kew records fewer earthquakes and of shorter 
duration than the others; Shide and Bidstone mark 
most earthquakes ; the amplitudes are least at Kew 
and Edinburgh. Experiments are being continued 
with pendulums of different natural periods and 
differently mounted. 

In the discussion, Professor H. H. Turner ex- 
pressed the hope that we might learn to predict 
earthquakes ; the wobbling of our polar axis might 
produce earthquakes, but not vice versd. Professor 
Schuster wished to have the question definitely 
settled whether instruments exactly like magneto- 
meters, but not of iron, would not be affected like 
the magnetometers, and complimented Mr. Milne 
upon his excellent work ; Mr. Milne had initiated 
the International Association, and the British Asso- 
ciation was foremost in this domain. 


INVESTIGATION OF THE Upper ATMOSPHERE BY 
Means or Kites. 


As secretary of this Committee, which works in 
conjunction with a Committee of the Royal Society, 
Mr. W. H. Dines was able to present a very pro- 
mising report. England was, so far, sadly behind 
in this respect. Observations have been made in 
thinly populated districts and over the sea, since a 
snapping wire carrying one or more kites might do 
a great deal of injury. As we have no information 
whatever as to the extremely important vertical tem- 
perature gradients over the great oceans—apart 
from what we know from the kites flown on board 
ship by Mr. Laurence Rotch*—it was desirable to 
work on the west coast, because the prevailing 
westerly winds must make observations taken 
there equivalent, asa rule, to those taken over the 
open sea. It was also desired to obtain some ob- 
servations at the height of Bea Nevis, somewhere 
on the coast in the neighbourhood of that observa- 
tory, in order to ascertain in how far mountain tem- 
peratures differ from those of the free air in the sur- 
rounding district. For these reasons the apparatus 
has been erected on a small island at Crinan, near 
the Crinan Canal. The winding-in_ apparatus 
carries two reels, 16 in. in diameter and 4 in. broad, 
to hold-the wire, and two strain pulleys to reduce the 
tension of the wire before it is wound. The reels 
and pulleys are on the same shaft, and the reels 
can be pressed automatically against the pulley 
rims to increase their friction, or ayainst the 
frame ; thus ‘the risk of the reel. being crushed 
by the tension of the many turns of the wire is 
avoided. A steam engine was preferred to a 
petroleum motor, because, in order not to strain 
the wire too much, the kite is drawn in between 
the gusts of the wind, and this a steam engine of 
the kind adopted, without a dead point, does 
automatically. The engine, of nominally 6 horse- 

ower, was obtained: from the Reading (U.S.) 

-Car Company; it’ has four single - acting 
cylinders of 2.5-in. bore and 4-in. stroke, and 
weighs 60 lb. The boiler, from the Britannia 
Company at Colchester, consumes a gallon 
oil per hour. The five kites of Mr. Dines differ 
somewhat from those used at the Blue Hill Obser- 
vatory ; two kites of Mr. Cody are also used ; the 
latter fly at a better angle, but are not so steady. 
Eight miles of wire, in one piece, have been sup- 








* See ENGINEERING, vol. lxxii., page 514. 
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plied by Messrs. Brunton and Son, of Musselburgh. 
‘As the instruments of Messrs. Richard Fréres cost 
901. each, while the boiler and engine were obtained 
for 251. each, Mr. Dines is experimenting with a 
cheaper instrument. A glass tube is sealed at the 
top, and kept under a seal of water or mercury at 
the bottom ; the air in the tube will expand and 
bubble out, and on the descent the water or mercury 
will rush up to a point which would mark the 
minimum pressure, and thus the height reached, 
provided the temperature had remained constant. 
When a second tube containing alcohol vapour is 
also used, temperature and elevation can indirectly 
be determined. Up to August 20 sixty-eight flights 
had been made, and elevations of over 8000 ft., 
in one instance of 11,450 ft., attained ; the wire 
length used in the latter instance was 21,350 ft. 
During July and August the Committee had a 
steam tug at their disposal, and the apparatus 
could be mounted on deck, which is, of course, a 
very material help when there is little wind. 


Ben Nevis CoMMITTEE. 


The report of this Committee, whose secretary is 
Dr. A. Buchan, F.R.S., of Edinburgh, was not in 
print. This is all the more to be regretted since it is 
yery doubtful whether the splendid work carried on 
on Ben Nevis will be continued. Want of funds 
threatened an interruption in the observations some 
years ago. Then Mr. Mackay Bernard, of Dun- 
sinnan, came to the rescue. Since 1883 the Ben 
Nevis Observatory and the Low-Level Observatory 
at Fort William, connected with it, have altogether 
cost 24,0001., some of the observers giving their 
services for the cause; 17,0001. were received by 
subscription. The Meteorological Council has 
allowed 1001. yearly for the Ben Nevis Observatory, 
and, since 1890, 2501. for the Fort William station. 
The directors were officially informed this summer 
that the latter sum would be stopped. 

It would be a great pity to allow these exceed- 
ingly arduous and useful observations, at present 
made by Mr. Angus Rankin, superintendent, and 
Messrs. J. Miller, R. H. MacDougall, J. Collie 
Marr, W. Bee, and D. E. Gordon, to be starved. 
Hourly readings are taken on Ben Nevis all the 
year round ; and as the fog deposits ice on the 
ladders to which the instruments are fixed, some- 
times to a considerable thickness, no registering 
instruments can be used outside; 12 ft. of snow 
have been known on Ben Nevis. The work is of a 
very comprehensive character, including the com- 
parative study of fogs, clouds, winds, and types of 
weather. The Ben Nevis observatory, in which 
Dr. Buchan and Mr. R. T. Omond are particularly 
engaged on behalf of the Royal Scottish Meteorolo- 
gical Society, promises to be of the greatest utility 
for forecasting. The heavy expense of the publica- 
tion of the Ben Nevis logs is borne by the Royal 
Societies of Edinburgh and London; the second 
part published this summer brings the records 
up to 1892. 

BecquereL Rays anp Rapto-Activity. 

This most instructive and able evening discourse 
by Professor J. J. Thomson, F.R.S., of Cambridge, 
would have received the full share of the popu- 
larity it deserved if Professor Thomson had not 
lost some time over experiments in which the un- 
Initiated after all saw nothing but a travelling spot 
of light. There is a good deal of mystery about 
the subject. Five years ago, as Lord Rayleigh 
afterwards pointed out, in proposing the vote of 
thanks,* we knew nothing of radio-active sub- 
stances. During Réntgen ray experiments Bec- 
querel noticed that a piece of uranium sulphate, 
although wrapped up in black paper and copper foil, 
after having been kept in ie dark for days, had 
left its mark on a photographic plate. Everybody 
knows the peculiar greenish-yellow fluorescence or 
phosphorescence of uranium glass and uranium salts. 
As it might owe that radiation to outside causes, 
and not be originally self -radiatory, Becquerel 
prepared some uranium salt entirely in the dark, 
never exposing it to light at all. The salt proved 
48 active as any other. Those radiations discharge 
& charged electroscope rapidly, produce the forma- 
tion of nuclei for fog condensation in C. T. R. 
Wilson’s experiment, and can be deflected by the 
electromagnet, as Professor Thomson showed. 
Oeang, the study of these effects, Mr. and Mrs. 

urie discovered that radio-activity is not limited to 


uranium salts, but seems to belong to a good many 


* Becquerel’s first account dates from February, 1896. 


of the other rare constituents of pitchblende, 
which is largely an oxide of uranium oxide. Tho- 
rium, the chief material of our incandescence 
mantles for gas burners, is very radio - active. 
But the Curies* discovered three new most active 
substances—radium, polonium, and actinium. Of 
these three, radium, which resembles barium, alone 
could be said to have been properly isolated. We 
may mention, however, that W. M. Marckwald has 
succeeded in preparing polonium, or radio-bismuth, 
as it was called at first, on account of its remarkable 
resemblance to bismuth, in a very characteristic 
manner. He precipitated electrolytically a blackish 
film on a bismuth rod held in a solution of bis- 
muth chloride; no bismuth should be deposited 
under these circumstances. The raw material was 
pitchblende—which, it is not useless to point out, 
has also given us helium; and 1 ton of this rare 
mineral would not contain more than a gramme of 
polonium. Marckwald obtained 5 milligrammes in 
all. The polonium behaves chemically exactly like 
bismuth ; and though amazingly radio-powerful, its 
radiations are easily stopped. 

The power of these substances is truly wonder- 
ful. Curie had to concentrate his radium 5000 
times before he could discover any trace of its 
existence in the spectroscope, which we regard as 
so strangely sensitive ; that chemical analysis has 
so far failed to detect these substances, is therefore 
not to be wondered at. What the emanations con- 
sist of, we do not know. One square centimetre of 
radium, Professor Thomson said, could go on 
radiating for a million years before it loses more 
than 0.001 of a milligramme of its weight. The 
energy thrown off in that million of years would 
yet suffice to melt a layer of ice a quarter of a mile 
in thickness. Where does the energy come from ? 
Professor Thomson did not enter into his own 
speculations on this question, but pointed to the 
observation made by Elster and Geitel, that nega- 
tively charged wires are radio-active. The earth 
itself is, asa rule, negatively charged. Possibly the 
constitution of radium enables it to transform the 
heat energy of its surroundings into electric energy. 
The problem becomes still more puzzling when we 
hear of infection with radio-activity. Elster and 
Geitel’s and Curie’s whole laboratories were infected 
withradium. Freshly precipitated radium compounds 
are very active, but lose their activity ; in contact 
with calkspar, barium sulphate, &c., they impart 
their.activity to the latter, becoming themselves less 
active, but they recover their activity when isolated. 
That process may be repeated many times. Pro- 
fessor Thomson used the following homely simile 
to explain the relation between radium and barium : 
Supposing all new-born children were radio-active 
for the first year of their lives, the radio-activity 
would then remain fairly constant ; and if all the 
babies of a district were removed to a huge créche, 
that district would for a time appear radio-inac- 
tive, while the eréche would radiate powerfully, but 
only for a time. One cannot help feeling tempted 
to liken radio-activity to a life process ; but Pro- 
fessor Thomson refrained from speculations, and 
Lord Rayleigh and Professor Schuster, who thanked 
him on behalf of the meeting, did not indulge in 
them either. 

The other evening lecture, delivered by Pro- 
fessor W. F. R. Weldon, on ‘‘ Inheritance,” started 
biologically, but passed almost immediately into a 
mathematical discourse concerning the application 
of the laws of probability to inheritance problems. 

We regret not to be able to notice the eleven 
papers brought before the Mathematical Depart- 
ment. We will only mention that Professor G. H. 
Bryan, F.R.S., ina paper on “The Longitudinal 
Stability of Aérial Gliders” gave aéronauts the 
advice to study this question before unnecessarily 
risking their lives. 


Ture TEACHING oF MATHEMATICS. ~ 


This important question was brought before a 
joint meeting of the Mathematical and Physical 
Section (A) and the Educational Section (L), under 
the presidency of Professor Henry E. Armstrong, 
V.P.R.S. The report of the Committee on the 
Teaching of Elementary Mathematics was read one 
morning and discussed for three hours on the Tues- 
day afternoon. The report was drawn up and read 
by the Chairman of the Committee, Professor For- 
syth, F.R.S., of Cambridge. Professor Perry is 





Secretary of the Committee. 





* Giesel, Debierne, Schmidt, Meyer, and Von 
Schweidler should also be mentioned. 


Thirty years ago, Professor Forsyth pointed 
out, the British Association deliberated on im- 
proving the methods of instruction in elementary 
mathematics, and reports were presented in 1873 
and 1876. But owing to the general belief in 
‘the necessity of one fixed and definite standard 
for examination purposes,” little was achieved. 
Teaching is still guided largely in this country 
by therequirements of examinations; and if teaching 
is to be improved, examinations must be modified. 
The Committee being aware that changes must be 
gradual in this country, makes recommendations 
only on broad lines, leaving the teachers free- 
dom to develop methods according to their own 
experience. The chief points dealt with, and re- 
coinmendations made, are: Uniformity is not con- 
sidered imperative ; the teaching of demonstrative 
geometry should be preceded by the teaching of 

ractical and experimental geometry, whether 
Buclid be retained or replaced by a syllabus ; 
and simple instruments and methods should exclu- 
sively be used in the earliest stages ; it is not neces- 
sary to give a single text-book or syllabus 
universal authority. An examining body might 
retain Euclid to the extent of requiring his 
logical sequence ; but Euclid’s methods need not be 
adhered to, and the details of any syllabus should 
not be made too precise. Some central board, to 
watch over the modifications of every syllabus, had 
been proposed, but was not recommended by the 
majority. Opinions differ as to the introduc- 
tion of arithmetical notions into demonstrative 
geometry and into some of Euclid’s cumbrous 
proofs; but some association of arithmetic and 
algebra with geometry is considered advisable. 
The doctrine of proportion should be excluded 
from elementary mathematics. Substantial changes 
are desirable in examinations in geometry ; accu- 
rate drawing and measurement should be prac- 
tised. As to arithmetic and algebra, concrete 
illustrations should be frequent; the adoption 
of the metric system would save a vast amount of 
time ; the elaborate manipulation of vulgar frac- 
tions should be avoided, and decimals introduced at 
an early stage. The general idea of trigonometry and 
of co-ordinates should be made familiar to the pupil 
by the use of graphs. The report concludes with 
two schedules of experimental geometry. The one 
is drawn up by Mr. Eggar, of Eton, on Euclidean 
lines ; the other, by Professor Perry, is intended 
to accompany a course of arithmetic, algebra, and 
experimental science. : 

he discussion was opened by Mr. A. W. Siddons, 
of Harrow, who read the report of the Mathe- 
matical Association. This Association consists 
of teachers of mathematics, Professors W. H. 
Hudson, of King’s College, A. Lodge and G. M. 
Minchin, of Cooper’s Hill, the masters of many 
schools, Mr. E. Ir Whittaker, of Cambridge, Mr. 
Fletcher Moulton, K.C., and others. The report 
agrees in the main with the one just mentioned. 
It recommends experimental (not formal) intro- 
duction into geometry, the use of instruments for 
entrance examinations; separation of the construc- 
tive from the theoretical deductive course; no 
interference with Euclid’s series of theorems, but 
no proof by long chains of dependent propositions 
when superposition suffices. The masters further 
agree as to the necessity of gradual, not rapid, 
changes; but their report goes less far in one 
respect, as they wish to retain one authority, a 
modified Euclid, which is fully described in detail. 
This adhesion to Euclid will be difficult to under- 
stand for the foreigner to whom Euclid is merely 
an ancient mathematician whose books he had never 
seen before he began to make a special study of 
mathematics. 

The report further laments that the true educa- 
tional value of arithmetic and algebra is sacrificed to 
mere mechanical skill, and makes some very sensible 
suggestions, to drop Euclid’s proportions, and’ to 
exclude incommensurability from the school curri- 
culum. 

Professor Schuster uttered a word of warning 
against too much attention being paid to riders 
which would lead .to a specialised but also 
objectionable cramming; elementary mathema- 
tics, he thought, could be passed over rapidly, 
and trigonometry introduced much earlier. Mr. 
Coates, of Cambridge, who spoke for riders, 
had a good deal to criticise; many masters 
had to teach mathematics simply because they 


.|had nothing better to do; a logical sequence 


simpler than Euclid’s was necessary, and what- 





ever changes they adopted should be for both 
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elementary and secondary schools. Professor A.|ment. Dalton, however, recognised that, assuming 


Lodge regretted that the masters were powerless 
ng co-operation of the examining bodies ; 
a book like ‘‘ Spencer’s Inventional Geometry” 
would be a great help to the teacher (not for the 
pupil) ; the divorce between geometry and mensura- 
tion was vicious ; he explained the reasons for the 

runing of Euclid suggested by the second committee. 

r. F. 8. Macaulay, of St. Paul’s School, was sorry 
that the best suggestion, the Central Board, had 
practically been dropped ; Mr. Godfrey, of Win- 
chester, also attacked the examining bodies, but 
the Oxford Local Examiners, the Civil Service 
Commissioners, and others had already made 
concessions ; that, it had been objected, would lead 
to chaos, but could not be helped. Professor F. 
Purser, of Dublin, pointed out that Kant had 
already taught that mere knowledge of principle 
without experiment would not advance us. Pro- 
fessor Culverwell, of Dublin, would not insist on 
riders ; algebraical problems that always came out 
nicely were simply an abomination. Professor H. 
H. Turner having, in the beginning of the dis- 
cussion, said that he had examined a large 
school which had introduced Professor Perry’s 
system with eminently satisfactory results, there 
was nothing left to Professor Perry but to declare 
himself satisfied. Professor J. Purser, of Dublin, 
also joined in the generally-expressed opinion on 
riders, symbols, and experiments ; he seemed 
to have a great opinion of examinations. Pro- 
fessor Forsyth could not see the utility of the 
Central Board, because a good book would always 
come to the front, and we did not need one definite 
standard. Professor Armstrong finally pointed 
out that Professor Perry was- distinctly on the 
right path ; watching committees, like their Sec- 
tion, would see that progress was made, and exert 
pressure on the examining bodies ; but a standard 
or uniform course was contrary to his idea of teach- 
ing as a progressive art. 

THe CHemIcaL SECTION. 

THe Atomic THEoRY witHout HyPporHEsis. 

Professor E. Divers, M.D, D.Sc., F.R.S., in 
commenting upon the choice of this subject for his 
presidential address to the Chemical Section, 
pointed out that a hundred years had almost passed 
since John Dalton began in 1803 to sketch out the 
atomic theory in his note-books. From his open- 
ing remarks, Professor Divers might be thought to 
argue a little in a circle, but his address is exceed- 
ingly suggestive and to the point. He pleads 
that Dalton’s theory should be treated as a theory, 
and not as a hypothesis. In the form in which it 
is generally expressed, Professor Divers said, it 
has the defect of resting on a metaphysical basis 
—namely, upon the ancient hypothesis that bodies 
are not continuous in texture, but consist of dis- 
crete, ultra-minute particles, whose properties, if 
known, would account for those of the bodies 
themselves. Some chemists hence still long for 
the time when something ona more solid founda- 
tion shall have taken the place of Dalton’s theory 
—or rather hypothesis, as they regard it. That, 
Professor Divers holds, is a misconception. Ascom- 
monly expounded, the theory states that, assuming 
substances to consist of minute indivisible particles 
having masses or weights bearing the ratios of the 
combining numbers assigned to them, the laws of 
chemical combination by weight would necessarily 
follow, and thereby be explained. But the converse 
is not true—that because chemical combination 
follows well-known laws, substances consist of dis- 
crete particles ; and itis just as difficult to see why 
the atoms should possess the weights assigned to 
them as to see why they interact in the proportions 
they do. That they do so isa fact. But chemistry 
does not deal with the infinitely minute, though 
Professor Mallet and Lord Kelvin had said so ; it 
has no concern with the magnitude of single bodies 
or their molecules. 

Divested of all reference to the physical con- 
stitution of matter, the atomic theory is that 
the quantities of substances which interact in 
single chemical changes are equal to one another, 
and that chemical interaction is a measure of 
quantity, of unlike substances, distinct from, and 
independent of dynamical or mass measurement. 
Dalton, indeed, did not express himself in such 
terms. Up to his time, the weight or mass of 
every ultimate particle of any substance whatever 
was assumed to be the same, and there are still 
chemists who on Prout’s hypothesis regard all ele- 
ments as in some way compounded of one true ele- 





particles which will never subdivide, weight and mass 
cannot be the same for every such particle, except 
for those of any one simple substance. Therefore, 
having given some numbers to represent the 
respective weights of the atoms of several simple 
substances, taking that of hydrogen as of unit- 
weight, he invented symbols for these atoms to in- 
dicate their distinctiveness in kind, their indivisi- 
bility and equality, properties which the use of 
their atomic numbers would only have concealed. 
Dalton’s symbols (marked circles) were soon replaced 
by the letters of Berzelius. The symbols helped 
us to chemical formule of molecules, Dalton had 
in mind both the atom and the molecule as 
names for his ultimate particles, and chose the 
former, because it carried with it the notion of 
indivisibility. For reasons which will appear, 
Professor Divers would prefer the name molecular 
theory. > 

The notions of indivisibility and equality are in- 
separably involved, and the indivisibility is not 
ultimate or absolute. Dalton himself did not 
claim for the atom more than chemical indivisi- 
bility, and the notion is subordinate to that of 
equality, which includes indivisibility. Mole- 
cules are equal in the sense that they are quan- 
tities of their substances which are interdepen- 
dent and co-ordinate in any and every single 
chemical change in which they take part to- 
gether. It is a form of equality for which no 
close parallel can be found, somewhat in agree- 
ment with mechanical pressures which balance and 
neutralise each other and are therefore opposite, 
though equal. But chemical equality is different. 
The molecule of ammonia is equal to that of alde- 
hyde in that it combines with it, and with it dis- 
appears or ceases to exist as such. For the same 
reason it is equal to hydrocyanic acid, and the re- 
sulting products are again chemically equal or 
molecular —- though with all this quantitative 
equality in transforming power, the substances pro- 
duced are unlike. The equality of molecules thus 
asserted is but an extension of what is meant by 
the equivalence of certain atoms and radicals,* 
since the atom and radical are now-a-days concep- 
tions entirely derived from that of the molecule 
(apart, of course, from the atomic theory). 
Quantitative equality and equivalence, it is true, 
have not the same meaning, but this is generally 
ignored. Weight is gravitational measure of mass, 
mass is quantity of matter; what is matter? The 
answer is, either a general term for all substances, 
or else the common basis of all substances which 
presents itself in different forms. 

Chemical equality, Professor Divers proceeds, 
ranks with dynamical equality. A molecule is a 
term of relation ; it stands for an equal quantity, 
not for any particular quantity. When we speak 
of the water molecule as being that quantity which 
has 18 units of mass and measures two unit volumes 
—both true statements—we do not really describe 
the molecule. That does not signify that Professor 
Divers thinks lightly of the balance and of atomic 
weight tables. But he thinks more of the work 
of Gerhardt, Williamson, Wurtz, and others than 
of Richter’s law of chemical combining pro- 
portions and Avogadro’s law, to which we will 
come presently. Those chemists gave us a 
fuller conception of the molecule. Up to their 
time chemistry had been regarded as the science 
of compounding and decompounding: sodium 
added to oxygen gives soda, water subtracted from 
alcohol leaves ether, &c. There is evidence of an 
addition of mass; but it goes no further. In 
sodium sulphate we perceive no soda, no sodium, 
no sulphur, no oxygen, no anhydride. Salt can 
wholly be changed into sodium and chlorine, and 
these two bodies change again into salt and nothing 
else ; but the properties of the product and its con- 
stituents are entirely different. A simple substance 
differs from compounds because it cannot be con- 
verted into others ; but its physical properties are 
not less varied and complex. When we say that a 
substance is ‘“‘composed” of four atoms of hy- 
drogen to two of carbon—instead of saying two of 
hydrogen and one of carbon—we really speak of 
constitution. 

To Gerhardt we owe the great advance made by 
what he called ‘‘double decomposition ” in chemical 
change. Instead of the striking unlikeness shown 
by the quasi-additions (chlorine plus sodium), we 





* Professor Divers spells thus, and not radicle, as 
there is no parallel to rootlets. 


meet with similarities between the outcoming and 
the interacting substances. Chemists had very long 
been familiar with acids, bases, and salts, without 
becoming impressed with the significance of the 
class names. Going a step further, Dr. Divers 
pointed out that while silver salts, the acetate 
sulphate, and nitrate, resemble each other as 
silver salts, and silver nitrate again resembles 
sodium nitrate as a nitrate, the silver salts do not 
resemble silver. We speak in general of sulphates, 
although there is no such substance. Caesium and 
fluorine were indeed spoken of long before these 
bodies were isolated. But when we use the terms 
“hydroxyl,” ‘‘methyl,” ‘‘ phenyl,” &c., we refer 
knowingly to non-existent bodies, the radicals, 
Here Professor Divers mentioned a difficulty which 
Avogadro’s law may be said to have introduced, 
According to this law, equal volumes of gases are 
chemically equal or molecular. Avogadro took for 
granted that gases have in equal volumes equal 
numbers of particles, and he asserted that, in the 
case of elementary substances, these are not the 
atomic particles, but, as in the case of compound 
substances, particles compounded of these. Divested 
of all hypothesis, this means that equal volumes of 
gases, at equal temperature and pressure, whether 
simple or compound, are almost exactly cheinically 
equal quantities. But this law does not hold for 
quite a number of substances, and it seems impos- 
sible from the chemical point of view to admit that, 
because the gas volume of mercury has only half 
the expected mass, the chemical molecule of 
mercury is not bipartite like that of hydrogen, and 
not chemically equal to it. The belief that the 
molecule is chemically composed of two substances 
is untenable in Professor Divers’ opinion, because 
it would imply chemical union between two things 
perfectly alike. 

The difficulty does not arise, he considers, when 
we regard every chemically single substance, 
whether simple or compound, as a substance, one 
and without parts, which can never be broken down 
into parts different from itself. One substance (as 
two molecules) or two substances change into two 
others, or into two molecules of one, in an inter- 
action which is constant, uninterrupted, and irre- 
solvable into stages where the interaction is single 
in character. But just as a body can mentally be 
analysed into mass and motion, which apart are 
unknown, and as these again can further be re- 
solved, so the chemist is enabled mentally to find 
quantitatively defined this or that mark of the 
many chemical interactions which may have gone 
to bring it into existence, and may again have 
place in the possible forms of its dissolution into 
others. We believe ethane to consist of two 
methyls. But they are not things held together 
until separated in some way ; we cannot say that 
part of the ethane is methyl, or hydrogen, or 
carbon. Nor is it correct to represent a body as a 
compound of the various forms of energy subsisting 
together and cohering in certain proportions within 
the volume of the body. A moving body, a green 
body, a hot body, becomes by abstraction a pheno- 
menon of motion, colour, or heat, but the body is 
there all the while. 

It ought therefore to be possible to express all 
the particulars of chemical constitution without 
making any assumption as to substances having 
parts or structure. This is the crux of Professor 
Divers’ argument, which he further elucidates. 
Radical and atom are so intimately related as to 
be often used indifferently ; they are the qualita- 
tive and quantitative aspect of the same thing. 
In the interaction of double decomposition, each 
substance, by contact with the other, develops a 
dual character. What is common to one of the 
interacting and one of the resulting substances 1s a 
radical of these substances, of which there are 
evidently four in each double decomposition. 
Acetic acid has for one pair of radicals methyl and 
carboxyl, for another pair acetyl and hydroxyl. 
The carboxyl C 0.0 H includes the hydroxyl radical 
|'OH, OHagain gives H, andso on. Thus we come 
| to polyvalent radicals. But a substance is not, for 
all that, actually nor conceivably the sum of its 
radicals. The dual character only manifests itself on 
|interaction, and depends as much on the nature 
| of the other substances as on its own. To a certam 
/extent we can attach to a radical certain properties 
‘of its compounds; but a substance cannot be 
‘in one way what it is, without being affected by 
| what it isin another way. Professor Vorlaender, 
of Halle, who was present, has called attention to 
| those interrelations in properties. 
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From radicals in that sense to ions is but one 
step. When an electrolyte is dissolved in water, 
it becomes a binary system of two interdiffused 

uasi-substances, called ions. They differ from 
isolated substances because they_ bear equal and 
opposite electric charges ; they are unknown apart 
from their fellows, and they have a composition— 
we assume very complex ions—not to be found in 
the actual substances, but identical possibly with 
that which a radical would have were it a sub- 
stance. This is an answer to those chemists 
who decline to consider the so-called modern 
theories because they be incompatible with Dalton’s 
fundamental theory. 

The four radicals of a double decomposition are 
equal and chemically complementary. The quan- 
tities of all other radicals and the quantities of 
substances are equal only when resulting from 
single interactions. If there are several molecules 
and several interactions, which succeed one 
another, we have the case of multiple proportions, 
which Professor Divers illustrated by the reaction 
between calcium hydrate and hydrogen sulphide. 
The bivalent radical brings us to the bivalent atom. 
The radical calcium is never bivalent in a single 
interaction, and never equal, therefore, to two 
atoms of hydrogen ; it does not take part in such 
an interaction as a simple radical, but as a radical 
of radicals. Professor Divers proceeds to illus- 
trate in a lucid way how ammonia possesses one 
atom of the radical nitrogen and three atoms of the 
radical hydrogen, and that the nitrogen radical is 
tervalent and the hydrogen univalent, by showing 
how potassium nitrilosulphate and water yield in 
three well-defined single interactions, potassium 
sulphate and ammonia. The address then referred 
to chemical formule and constitution, emphasising 
that, when not in interaction, a substance has no 
constitution and no formula. What the speaker 
said on isomerides, asymmetrical compounds, and 
enantiomorphs (bodies resembling one another 
like the right and left hand), and arrangement 
in the plane (benzol ring), or in space (lactic 
acids grouped in tetrahedrons) is very interest- 
ing, but would lead us too far. Professor Divers 
concluded with the remark that he hoped to 
have impressed upon his hearers that the exposi- 
tion of even advanced chemistry is independent of 
any hypothesis as to the mechanically and chemic- 
ally differentiated structure of substances, and that 
chemistry can be studied and further developed 
without reference to such structure. 

In proposing the vote of thanks Professor Dewar 
stated that the address required mature considera- 
tion ; new and novel ideas were presented, and we 
had first to study them; but the Section had 
every reason to be grateful to its President. Pro- 
fessor Crum-Brown, F.R.S., of Edinburgh, fully 
concurred in this. 


(Zo be continued.) 
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Le Béton Armé et ses Applications.”. Par Paul Chris- 
tophe, Ingénieur des Ponts et Chaussées. Deuxieme 
édition, refondue et augmentée, 1902. [Paris et Liége : 
Librairie Polytechnique. ] 
AtrnovucH the use of armoured concrete in the 
construction of various types of building has been 
known for many years, it is only within the last 
ten years that the principles involved in such con- 
struction have been fully studied and completely 
understood ; but to-day its use, especially on the 
Continent, has been developed almost into a special 
Science, and in the present volume we have a 
text-book devoted to an exposition of the theo- 
retical principles underlying constructional work 
with armoured concrete, and full consideration of 
the applications of these. principles in practice. 
There is no doubt that the subject merits the 
consideration of engineers engaged in con- 
structional works, for armoured concrete has 
certain virtues denied to the separate materials 
of which it is composed. For some purposes 
masonry is too heavy and too massive, and may be 
replaced by armoured concrete, with a considerable 
Saving of _expense, and with advantage from the 
point of view of elegance of the completed structure. 
In this country we do not as yet find armoured 
concrete in general use, although there are one or 
two examples of its adoption in constructional 
works of public importance, as, for example, in a 
aim of the quay wall on the London and South- 
estern Railway at Southampton. On the Con- 

















tinent, however, and in the United States its adop- 
tion has been very general, and will probably be 
still more widely extended in the future. Many 
inventors have entered the field with different 
systems of construction ; and, in fact, practically 
all the systems now in use are the subject of letters 
patent, so that the question of royalties has to be 
considered in deciding to use armoured concrete 
for any particular structure. The differences be- 
tween these systems are not, on the whole, very 
wide, and consist rather of modifications in the 
arrangement and form of the metal skeleton 
embedded in the concrete. Probably the best 
known is the Hennebique system, patented in 
1892, and extensively used by the inventor since 
1895. The aim, of course, in all the systems is to 
increase the resistance of concrete to tension 
strains or to shears, and to obtain the desired 
result in particular works it is necessary to know 
something of the inter-relation of the elastic pro- 
perties of the metal and of the concrete in which 
it is imbedded. Various investigators have given 
attention to this matter, and by theoretical calcula- 
tions and by practical experiment, have worked 
out empirical formulee which may be applied in 
practice. The author of the present volume has 
set himself to give an exhaustive description of all 
the different systems of construction, and to discuss 
the theory which underlies them all. The book is 
thus at once a theoretical treatise on the subject 
and a practical hand-book for all who may be called 
upon, or who may desire, to make use of armoured 
concrete in constructional work. 

The opening chapter of the book gives a general 
description in clear and simple language of the 
principles of construction with armoured concrete, 
and a classification of the different systems which 
have been brought out. Some of these have not 
yet been put in practice, while others have achieved 
complete success, and to the latter class Chapter IT. 
is wholly devoted. In this chapter there is a detailed 
discussion of the application of the various systems 
to different kinds of structure, both in ordinary build- 
ings or parts thereof, and in public works. There 
are numerous illustrations and diagrams which 
assist the reader to a complete understanding of 
the text, while from reproductions of photographs 
he is able to appreciate what has B 29s, been 
achieved. Chapter III. treats of the execution of 
works and discusses the nature of the materials 
employed, the manufacture of concrete and prepara- 
tion of the metal skeletons, and the setting up in 
position of the combined materials. The fourth 
chapter deals with the theory, and the fifth, and 
last, chapter discusses generally the advan- 
tages and disadvantages of this kind of struc- 
ture. The author shows a great enthusiasm 
for his subject, and has treated it in a very 
thorough manner. He has brought together 
a great mass of valuable information, and has 
dealt with it interestingly. At the end of the 
volume he has placed a bibliography of the subject 
which will prove very useful to any one desiring 
to pursue his researches further. It is noticeable 
in this bibliography that, while the number of 
German and French publications on the am 
is very great, there are very few in the English 
language, and most of these are American. The 
first edition of this work was published in 1899, 
and appears to have met with favour from the 
public; but we cannot say whether it has had 
many English readers. We hope that this new 
edition, with its fuller treatment and further infor- 
mation on the practical applications of armoured 
concrete, will be even more successful ; and that, 
although it is written in the French language, it 
may find many readers in this country. 
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THE DUSSELDORF EXHIBITION. 
Steam Borers. 

THE steam boilers, of which there were about 
twenty different types, formed one of the interest- 
ing features of the Diisseldorf Exhibition. Most of 
these boilers were kept in constant working from 
May 1 to the 20th inst. for generating the required 
steam. 

L. Kocu, Srecen-Srecuttre. 

We illustrate in Figs. 1 to 4, page 566, the steam 
boiler supplied by L. Koch, of Siegen-Sieghiitte ; 
Fig. 1 is a longitudinal section and Fig. 2 a plan of 
the boiler, while Figs. 3 and 4 are respectively a 
cross-section through the centre of the shell and 
through the rear flue. This-is an improved type 
of Lancashire boiler, and its principal dimensions 
are the following : ‘ i 

Diameter of shell ... ... 2.100 m. ( 6 ft. 108 in.) 
Length of shell Bas .»» 9.900 ,, (32 ,,' : 53 ,, 
Thickness of shell-plates ... .025,, ( .98in. 
Number of flues = 


Diameter of flue sections v. «760 m. (, 29fin.- ) 
Diameter of stiffening cor- 
rugated rings a ... +718 m. and .818 m. 


(28} in. and 32,4; in. 
Thickness of flue-plates 1 ga 


-0155 m.( .61 in. ) 
Heating surface < ... 858q. m. (915 sq. ft.) 
» Of  super- 


heater ss ... 15 8q. m. (161 sq. ft.) 

As will be seen from Fig. 1, the flues are built 
up of four sections, joined together by three cor- 
rugated rings. The shell consists of four rings, 
each~- formed of two plates; the transverse 
seams are lap-jointed, with two rows of rivets, 
and the longitudinal seams are butt-jointed, 
with double butt-strap and three rows of rivets. 
The longitudinal seams of the flue sections are 
welded. The riveted joint between the flue .and 
the boiler end plate is protected against the action 
of the gases by a cast-iron ring. The corru- 
gated stiffening rings and the superheater are 
patented. The maker claims that with this type 
of boiler flues can be removed easily and cheaply, 
without removing the front plate. The corruga- 
tions, he claims, set up a revolving action in the 
gases, insuring more perfect combustion. The 
superheater is connected to the boiler-by a 
cere pipe, and is provided with hoisting and 
owering gear, so that it can be cut-off from the 
boiler entirely, or the extent of the superheating 
surface can be regulated at will, and this quite 
independently of the working of the boiler.. None 
of the connecting pipes or joints of the superheater 
are exposed to the action of the fire, and the tubes 
and the superheater, as a whole, are easily accessible 
for inspection, without interfering with the boiler. 
The superheater, being directly in the rear of the 
flues, is in the full current of hot gases, and the 
superheating of the steam is thus carried out under 
the best conditions. 

Each furnace is fitted with a horizontal smoke-con- 
suming grate, supplied by Messrs. J. A. Topf and 
Sons, of Erfurt, and is combined with an automatic 
device for regulating and heating the air draught. 
The device consists of a small air chamber fitted 
above the firebox and closed by a flap-valve which 
is opened on throwing open the firebox door ; the 
flap-valve closes down slowly by the action of a 
small air cylinder, to which it is connected. While 
the flap-valve remains open, the air circulates in the 
air chamber and flows in the furnace, where it com- 
bines with the hot gases. 


RHEINISCHE ROHRENDAMPFKESSEL-Faprik, A. 
Birrner anD Co., UERDINGEN. 

Figs. 5 and 6, page 570, show the Biittner 
patent water-tube boiler, of which there were 
two at work in the main, boiler-house annexed 
to the Machinery Hall. - The heating surface of 
each boiler is 172 square metres (1851 ‘square 
feet), and they have both. been designed for a 
working pressure of 171 lb. per square inch. 
The water tubes are fitted at both ends in the 
headers; the latter are connected to the steam 
drum as shown in Fig. 5, the connection in the 
rear being through the return tube.: The, expan- 
sion of the tubes is stated to be very small, but 
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WATER-TUBE BOILER AND SUPERHEATER AT THE 


DUSSELDORF EXHIBITION. 


CONSTRUCTED BY THE RHEINISCHE ROHRENDAMPFKESSEL-FABRIK, A. BUTTNER AND ©O., UERDINGEN. 










































































































































































































































































































































































































. f 2 7 2 gm. 
Fig. 5. = = 
9 Fig.6. 
2 ; 
SX 
20 y ‘ 
a fs 
7s H JO! ° 
aa 
ae ri Ae: il 
x | : ; 
is tiles 4 2 
H x \ ) 
i V\\Y70 000 0000 yA 
Ss \Yf 000000000000), © © 
3 SNYjO 00000000000 YX 
sf 4h Y090 0000000007; 
T { \ ° [e} 
‘ Z S \ CXS) \ l 
; E e c > ied g Yo 00000000000 ie — 
* a r| BY 000000000000)" 
af < = eae fy} YZ 1 | Yee 200 0000900 
= a “> |! WY 3s N — ki 
4 Y ; s§ VY f= zs 
- y YY, >ye|| > \ ¥ 
\ "Uy y Yi 4 y | \Y, 
, Wy \V/ ‘ all \ = 
CQ a_i | - x “ VY, 
1S hizee (=~ i: 
i BL i jp -+-1250-— 700 13 
fa 
8 is! is 
Dia ‘ er " 
NY \\ \ aa 
7534.A >: - S 
oe 6200 >| 
i 2720 
Fig.l see ee ss RRR eine cn ome tens ao teasnienmscnd 3500 me 
Wy a | << ees >! Fig.12. Fig.13. ! 
j tyaas er, 4 _ . WY J Sel, ES: 3 500 eon aaa TI 
, A _ so FF | | Soe aes 
i ' \ MISS > 8 i peed - == ------~------- 46'85-2530 --------------------- 38S 
wee ee: ; (me cane \N LIALIIIZZZ % H r 
i tpt ; 7 i 2, 2, a+ A ae HA gy MI 
if ts wa Zr SF \ 
f----t4-t! wen 2 e> ai = 
2 rt a it 
okt co Ce id Ses > k-fo0-4 | : a 
TS : a: sae rpm ; | ge 
en ee a5? ap? ; S | \'s 
Sitar ee hae g os * | 
Ad ie i 2 ms i } ! Wi\ 
ee ee 5 os? aks i 9 \S 
ae Be f ; = = ¢ 8 TAU \X \ 
1 haan = = ae | \ 
iy at I ene: Ss? aos? % 1 fod - i| ~ 
iti d > o> \ 
pobsgen ' ‘ <> a> ' H } WA: 
ie iy ‘ «> ap ' : AY 
| id : IJ H SS ap t i W | A 
iy \\ S = i ' \\ A 
te ae ~ , Se | _ - 
# | ! H \ ' ; > => H \\ tH rrretittic tits: OSHHHESE TSHR \\ 
i + \ ‘ | = ' \\ Se Bess \X 
\\ . ; | Se \Y - \ 
- YN S > z \\ 
‘ripe ~~ 3 tt — = 2700 FF \ 
IN { a q---f- \ 
MN Ney ----#-- y YY, a % <otih \ 
AMM MANNS — a Kl 8 A XX QQ QU uuu AWK Z. 
ae a cc Ek 8 M—/" ~~ 
| = - tte eS . 
A \\ YC 
XQ {t---- "BOO -—---- he -520--»} IN \ \Y 


in order to insure the complete tightness of the) is obtained in about 30 minutes. The very rapid 
system, the boiler is suspended in front and firmly circulation of the water contributes to prevent the 
supported in the rear. The outside holes in the | formation of scale inside the tubes. Fig. 6 is a 
headers for cleaning the tubes are closed by conical vertical section and front view of the two boilers 
safety plugs; these are inner - closing, without | exhibited. 

packing, the pressure in the boiler forcing them Boilers of this type are manufactured up to 300 
against the outside wall of the headers. The | square metres (3228 square feet) in heating surface. 
headers and steam drum are of best Siemens-| Messrs. Biittner and Co. exhibited further, in one 
Martin steel. The lower row of tubes consists | of the pavilions near the Rhine, a combined water- 
of weldless steel tubes, the other rows being | tube and lower-drum boiler, illustrated in Figs. 7 
formed of welded Siemens-Martin mild steel tubes. | to 10, page 567. This has a heating surface of 2153 
The characteristic feature of this type of boiler is | square feet, and is combined with a superheater 





the very rapid water circulation insured by con- | of 474 ft. in heating surface. The boiler was de-, p 


necting the rising header with the return one/signed fora steam pressure of 142 lb. per square 
by a horizontal channel in the steam drum. The/inch. As will be seen from the illustrations, this 


makers state they have ascertained that the water | boiler differs from the one previously described in 


makes 800 cycles through the tubes and steam | that the steam drum is longer, and is fitted in the) 


drum before it is converted into steam. They | rear with a lower drum ; the steam drum contains | pa 


state further that in order to obtain a steam pres-/|the horizontal channel above referred to, but this 
sure of 114 lb. per square inch, 1} per cent. more| connects the front header with the lower drum 
heat and fuel is sufficient beyond that wanted for | and not with the return header of the water tubes. 
steam at 57 lb. The full steam pressure of 171 Ib. ' This boiler is claimed to be an improvement on 





the Mac-Nicol boiler, the set of tubes being separate 
from the lowerdrum. This insures an independent 
expansion for both the tubes and lower drum, pre- 
venting the tubes from leaking or bending ; it 
makes the rear wall of the return header easy of 
| access and enables this header to be well supported, 
and it allows a greater incline for the tubes, which 
increases the force of the circulation. As will be 
seen from Fig. 7, the boiler is provided with a super- 
heater, placed between the water-tubes and steam 
‘drum. This consists of two tubes 13 ft. 6} in. 
long, 5% in. in diameter, fitted with serpentine 
pipes .90 in. inside diameter and 1.33 in. outside 
diameter ; the serpentine pipes are held to the 
‘tubes by Perkin’s screwed couplings. This boiler 
_ was not at work at the Exhibition. : 

| The Biittner water-tube boilers are fitted with 
tent mechanical stokers, which insure a regular 
downward sliding of the fuel. A water spray 18 
directed underneath the fire-bars ; the coke pro- 
duced on the grate is chemically decomposed by 
‘the steam, and finishes by crumbling up into fine 
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COMPOUND CORLISS ENGINE AND AIR-COMPRESSOR. 


CONSTRUOTED BY THE PHILADELPHIA ENGINEERING WORKS, LIMITED, PHILADELPHIA, U.S.A. 
(For Description, see Page 574.) 
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ashes. The grate is fed by a shaft which acts at 
the same time to break up the larger pieces of coal ; 
the mechanism, it is stated, would not be damaged 
by stones, and it can be regulated at will for alter- 
ing the feed. With Westphalian coal, combustion 
has always been complete, the stokers working very 
economically, and being practically smokeless. The 
device is shown in section in Fig. 5. 

Figs. 11 to 13, page 570, illustrate the fitting of a 
Biittner superheater in the rear of a double-flue 
boiler. 








THE TWIN-SCREW STEAMER 
** HANOVERIAN.” 

We illustrate on our two-page plate and upon 
pages 563 and 578 a typical ship of the combined cargo 
and passenger type—the twin-screw steamer Hano- 
verian, recently built and engined by Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited, at their works 
on the Tyne, to the order of Messrs. Frederick Leyland 
and Co. (1900), Limited. The vessel, as is shown in 
the photographic view on page 563, is a four-masted 
steamer, with raked stem and elliptical stern. Her 
length is 601 ft. over all; the breadth, 60} ft.; the 
depth, 424 ft. moulded ; and she has a total carrying 
capacity of 13,700 tons, with a gross tonnage of 11,750 
tons. She has been built of mild steel, to comply with 
Lloyd’s highest class under the three-deck rule, with 
shelter deck. The three decks are the upper, main, and 
lower, all given over to cargo. In the two forward 
holds—Nos. 1 and 2 on the longitudinal section (Fig. 1) 
—-an orlop deck has been built. All of these decks are 
of steel. The shelter deck is also of steel, sheathed 
with yellow pine ; and while it has been made con- 
tinuous from stem to stern, the decking from four of 
the hatches, Nos. 2, 3, 6, and 7, as shown on Fig. 6, 
has been made portable to the sides of the ship. An 
advantage of this arrangement is that as 730 head of 
cattle are soieianulaiel on the level below this shelter 
deck on the upper deck (Fig. 7), these portable parts, 
formed like hatches, can be removed to provide natural 
ventilation to the cattle spaces when the state of 
the weather permits. Over the shelter deck there 
is an upper bridge deck of steel covered with pine 
(Fig. 4), and higher still a boat-deck (Fig. 2), both of 
which, with the shelter deck, afford accommodation 
for the passengers. 

Accommodation is thus provided in the bridge-house 
on the shelter-deck, al over it, for 245 first-class 
eer. The dining-saloon in the fore end of the 
widge-house (Fig. 6) is an apartment 34 ft. long by 
56 ft. wide, handsomely panelled with polished Seek: 
wood, having seating capacity for 170 persons. An 
engraving, prepared from a photograph, is given on 
page 578 (Fig. 9). The music-saloon (Fig. 4) is placed 
immediately over the dining-saloon, on the upper 
bridge deck, and is 18 ft. long by 40 ft. wide, and 
lighted from the sides by square windows ; the room is 
tastefully decorated and finished in polished satin- 
wood, as will be seen by reference to the engraving on 
page 578 (Fig. 10). The smoke-room at the after end 
of the ge bridge (Fig. 4) is 19 ft. by 30 ft., and is 
lighted by square windows at the sides and by a sky- 
light on the boat-deck. The upholstery is of Morocco 
leather, and the floor is covered with india-rubber 
tiles. 

The captain’s room and chart-room are in a steel 
house at the fore end of the boat-deck (Fig. 2) ; the 
second of these rooms communicates with a teak 
wheel-house in front, immediately under the navigating 
bridge, shown in Fig. 3. The officers’ and engineers’ 
accommodation is placed on the starboard side of the 
shelter deck (Fig. 6) in the way of No. 5 hatch, whilst 
immediately forward of this, abreast of the machinery 
casings, the rooms for the officers, stewards, and 
assistant stewards, &c , are situated. The firemen are 
berthed right forward on the main deck (Fig. 5), and 
the cattlemen and seamen have comfortable quarters 
in a similar position on the upper deck. A pantry, 
scullery, butcher’s shop and baker’s shop are fitted just 
abaft the dining-saloon on the starboard side, and the 
galley is placed in the forward end of the funnel cas- 
ing on the same deck. Each of these departments is 
equipped in the most modern and efficient manner. 

The arrangement of the ventilating system is very 
complete, the upper and lower ‘tween decks having 
change of air effected by means of up-cast and down- 
cast ventilators, with cow)-heads standing 6 ft. clear 
above the shelter deck. ‘The cattle spaces under the 
shelter deck are also amply equipped in this respect 
to comply with American requirements. 

All living accommodation is heated by steam, gun- 
metal steam fire-extinguishing boxes are fitted, and 
pipes led to each hold in accordance with the requisi- 
tions of American law. 

An installation of electric light, consisting of about 
450 16-candle-power lamps, is fitted throughout the 
vessel ; the necessary current is supplied from two 
sets of engines and direct-driven dynamos, the plant 
being made by Messrs. W. H. Allen and Co., Limited, 
of Bedford, 





There are eight cargo hatches, with all modern ap- 
pliances for the expeditious handling of cargo, includ- 
ing strong derricks shipped on the masts, and eleven 
powerful steam winches by Messrs. J. H. Wilson and 
Co., of Liverpool; whilst a patent independent steam 
windlass, with compressors, of Messrs. Clarke, Chap- 
man, and Co.’s latest make, is fitted on the forecastle 
deck. 

There are three complete sets of refrigerating engines 
on board of the steamer, and a certain portion of the 
hold capacity has been insulated for the carriage of 
frozen meat, dairy produce, &c. 

A cellular double bottom runs all fore and aft, with 
a water ballast capacity of 1670 tons; deep ballast 
tanks are also fitted in the after end of No. 3 and in 
No. 5 holds, having a capacity of 3500 tons. 

Nine watertight bulkheads extend to the upper deck, 
and three screen bulkheads are fitted to form cross coal 
bunkers. There are, besides, three bulkheads on the 
upper deck, and one bulkhead for a reserve coal bunker 
to the main deck. 

The main propelling machinery, which has been con- 
structed by Messrs. R. and W. Hawthorn, Leslie, and 
Co., Limited, at their St. Peter’s Works, consists of 
two sets of inverted triple-expansion engines, driving 
twin screws. The diameters of the cylinders are 
28 in., 474 in., and 80 in., by 60 in. stroke, the 
engines being suitable for indicating 9000 indicated 
horse-power at sea. The boilers are six in number, 
three of them being double-ended and three single- 
ended, working at a pressure of 200 lb. per square 
inch. All the auxiliary machinery customary in a 
first-class vessel of this description is fitted, including 
separate circulating engines, winch condenser, Weir’s 
feed-pumps, &c. ‘lhe whole of the shafting is made of 
ingot steel forged under a forging press. The pro- 
pellers, which are three-bladed, are fitted with man- 
ganese bronze blades. 








THE NAVY AND THE ENGINEER. 
To THE Epitor or ENGINEERING. 

Srr,—In your issue of October 24 there is a letter from 
Lieutenant Bellairs, in which reference is made to my 
late letter on this subject. I must, in the first place, 
express my regret for having misunderstood a paragraph 
in his article in the Monthly Review, in which it appeared 
to me that he included naval engineers in the term ‘‘ civil 
engineers.” He now explains that in using the latter ex- 
pression he was referring only to those engineers on shore 
who were interesting themselves in the question. 

Beyond this I have nothing to retract from what I have 
written. 

With your permission, however, I should like to refer 
to a few of Lieutenant Bellairs’ statements, though in 
doing so I have to travel somewhat outside the limits 
within which I should like to confine the question. 

My own point is that the British nation does not get 
out of its ships as much, or nearly as much, as it ought to 
do; and that this arises principally from the fact that there 
are too few engineers, and that they have too little power. 
I do not wish, however, to be in the position of the man 
who having been nearly killed by a sword-cut, explained 
that in a hand-to-hand encouftter he had _ successfully 
guarded cut one, but that his adversary had then repeated 
cut one while he was guarding cut two ; and I admit that 
I must be prepared to meet all reasonable or even specious 
arguments on the other side. 

n the first place, then, I would like to refer to the 
article in the August number of the Monthly Magazine. 
On page 96 two statements are made, one of which I 
desire to contest to the uttermost, and the other of 
which it is my wish to uphold to the fullest extent. The 


tis: 

‘* The bias of the mechanical mind is that, dealing with 
easily ascertainable causes and effects, formule and 
routine methods, it believes that all difficulties are capable 
of solution with mechanical precision.” here is one 
thing only made clear by this sentence, and that is, that 
the writer of it is absolutely ignorant of the very first 
principles of mechanical science. 

That well-known character in fiction, ‘‘Topsy,” when 
questioned about her origin and parentage replied, 
“Specs I growed.” Does Lieutenant Bellairs believe 
that the engineers’ formule and _ routine methods 
“growed.” Further than this, does he think it was by 
formule and routine that the boiler that would stand 
15 lb. pressure has grown into the boiler to stand 300 Ib. ? 
Does he suppose that formule and routine have turned 
the steam turbine of Hero of Alexandria into the Parsons 
steam turbine of to-day? Does he think that it is by 
formule and routine that the statement made in the 
memory of men still living (and true, with the then con- 
sumption of coal), that no ship could be built that could 
carry coal enough to cross the Atlantic, has become an 
interesting fossil as much as a terebratula of the coal 
measures? And if the causes and effects of the various 
engage toe in physical science with which the engineer 

as to deal are so easily ascertained, how is it that after 
Archimedes, Galileo, Newton, and a few others had 
studied them, so much has been left to be discovered by 
Kelvin ? 

Routine and formule are all very well in their way. I 
suppose there is a routine under which certain officers of 
the ship observe the sun or other heavenly bodies at 


proper intervals ; and I suppose a formula is made use of 
for calculating the apparent time ; but I, for one, would be 
very sorry to suggest that a naval officer’s duties were 
founded to any appreciable extent on formule and 





routine. The engineer, in the same way, makes u 
formule in their proper place to facilitate his nse lg 
but the man who is dependent on them may be a good 
artificer and a useful individual for routine work, but is 
absolutely unworthy of the name of engineer. 

The second statement to which I have referred is to the 
effect that there must be but one captain in aship. On 
this point there cannot possibly he any difference of 
opinion ; but surely the successful management of a com- 
plicated concern depends upon the chief, without sur- 
rendering one shred of his authority, being able to delegate 
portions of it to others ; and the more important the duty 
which has to be performed, the more necessary it is that 
the officer to whom it is to be entrusted should be a com- 
petent man, and should be allowed the fullest discretionary 
powers within the limits assigned to him. If an infantry 
officer is in charge of an expedition, it in no way detracts 
from his authority if he consults with the officer com- 
manding the cavalry in regard to the conduct of some 
undertaking calculated to severely try the endurance of 
the horses; on the other hand, for duties well within 
ordinary limits he should be able to issue his commands 
as he sees fit, with a certainty that they will be carried 
out. What, then, shall we say in the Navy of a case 
where the engineers of a ship rated at 8000 horse-power 
natural draught and 9600 horse-power forced draught are 
ordered to work their engines at a power of 7000 horse- 
power, and who bring the ship into port after a run of 
some 2600 miles with her boiler tubes in such a state that 
she could proceed no further ; and of the still more dam- 
ning fact that the same thing aera on the return 
voyage. Unless the ship was much over-rated, which I 
do not believe, this discloses a rotten state of affairs. 

In spite of the fact that the regular scheme of admis- 
sion to the engineering department is not properly 
adhered to, and that the methods employed are more 
likely to attract inferior than good men, mm not think 
that anyone with a fair knowledge of facts attributes any 
of the difficulties that have hitherto arisen to incom- 
petency on the part of the engineers; but with the fact 
staring us in the face that, on the basis of the merchant 
service, the number of engineer officers in the Navy is 
about half what it should be, it is not difficult to diag- 
nose the cause of the trouble ; and till this is put right, I 
maintain that no captain in the Navy can have that 
authority and that power of enforcing the execution of 
his commands to which his position fairly entitles him. 

Lieutenant Bellairs’ statement, ‘‘ For actual fighting we 
can replace the lieutenants from the lower ranks ; but for 
navigation and tactics, and fearlessness of responsibility, 
we can only fall back on those warrant officers who have 
been given experience in torpedo craft and gunboats,” is 
somewhat ambiguous. It is clear that he looks upon 
og. as a somewhat secondary affair, but it is not 
clear whether by ‘‘lower ranks” he means sub-lieutenants 
and midshipmen, or petty officers and bluejackets ; but 
taken in conjunction with his remarks relating to assis- 
tant engineers and artificers, it seems probable that the 
former of the two meanings is the true one. In any case 
the statement is, to say the least of it, somewhat startling. 

The relative positions and values of young officers and 
of warrant or non-commissioned officers is well understocd 
not only in the Army and the Navy, but by the public ; 
and though the latter are, of course, men of more ex- 
perience and resource, the former are the men who 
eventually may become generals or admirals, and are pre- 
sumably & their education and training best fitted for 
such positions ; but they must have opportunities of learn- 
ing their duties, and, in the engineering branch, the 
artificer engineers must be in addition to, and not in sub- 
stitution mi the juniors who may hope to be chief in- 
spectors of machinery.. If, when Lieutenant Bellairs states 
that ‘‘ chief engine-room_artificers and engine-room arti- 
ficers have been appointed to battleships for watch-keep- 
ing duties in lieu of assistant engineers,” he means to 
refer to the position of subordinate officers of the watch 
it appears, on the face of it, to be an egregious mistake, 
as it deprives the young engineers of opportunities of 
instruction ; if he means that either assistant engineers or 
artificers are put in charge of watches in battleships, then 
the authority which makes either of such proceedings 
necessary is acting in a manner which is absolutely inex- 
cusable. 

Lieutenant Bellairs’ statement that there is an agitation 
to revolutionise the organisation of the Navy shows a 
strange misapprehension of facts. The Navy has been re- 
volutionised. The very name “sailor ” is an anachronism, 
being a relic of the days when a mode of propulsion was 
in use which is now obsolete, and has been replaced by 
another of an entirely different character. That the 
older nien should look upon those in charge of the new 
power as interlopers, is, perhaps, natural, and so far as it 
isa personal matter between the two sets it is one in 
which I take no interest ; but so far as naval administra- 
tion is conducted on such lines as to deter good men from 
entering the engineering branch, and so to rob the nation 
of a very large proportion of the efficiency of the Navy, it 
isa peng in which the public is interested, and which 
it will see put right as soon as it grasps its importance. 
To the public at large at the present day the personnel 
of the Navy includes those in the regular line, from 
admiral to bluejacket. Of these men the nation is justly 
proud; and if they were asked to select the body of men 
whose constitution required least reform, and who they 
would be best satisfied to have as representatives of the 
nation at large, I believe they would choose the Navy, 28 
they understand it, and I for one would approve their 
decision. But the authorities, and naturally the public, 
have failed to recognise the fact that the efficiency of the 
Navy, of which they are so proud, is daily becoming more 
and more dependent on the full utilisation of that power 
which, race om into the Navy some 60 years ago as an 
auxiliary to sails, has ousted them from the service, an 











Oct. 31, 1902.] 


ENGINEERING. 


573 








pe TOT . . 

advanced to a position of supreme importance ; and 
thet no pains should be spared to place the care of that 
power in the hands of the very best men that the nation 


can produce. 


Tam, yours, &c., 
October 27, 1902. G. J. M 








ELECTRIC CRANES. 

To THE Eprror OF ENGINEERING. 
Sir,—Absence from home, and the making of an ex- 
riment, have prevented me from answering Messrs. 

oe Adamson and Co.’s letter of October 15 in time 
for your last issue. 

Ii is a source of regret to me that, although Messrs. 
Adamson give the complete quotation from their book, I 
am unable to agree with them. The statement as to the 
losses of power is misleading, inasmuch as it is true only 
at one speed, and this speed is not given. The second 

ragraph is also misleading, as it says “‘at least 10 horse- 
power was wasted in transmission until we replaced our 
cranes, &c.;” Messrs. Adamson have not eliminated the 
losses, but have simply transferred them to another part 
of the system. ‘The qualification as to the loss of power 
not being so great if the speed of the rope is reduced, 
and therefore its capacity for doing work, while true, is 
also misleading, as ample power is available in ropes 
driven at a speed of 2000 ft. to 2500 ft. per minute. 

In the comparisons of power they make, Messrs, Adam- 
son confine themselves almost exclusively to the lifting 

wer, and I find that they recommend for 5-ton cranes a 
fongitadinal speed of 150 ft. per minute, anda cross-traverse 
of 60 ft., combined with a speed of 15 ft. lift. This they 
have since given as 20 ft. ur rope cranes have a 33 per 
cent. faster longitudinal traverse, and more than 16 per 
cent. faster cross-traverse, the only lower speed being the 
lifting speed. It is conceivable that in along and low 
shop, the longitudinal traverse may be of more import- 
ance than the lifting, and, when the load is once lifted-off 
itssupports, the raising may go on while the other motions 
are in progress. 2 : 

Messrs. Adamson complain that I have misquoted them, 
and that they do not say ‘‘that there is of necessity a loss 
of from 5 to 6 horse-power per 100 ft. of shop.” If their 
statement does not mean that, when using ropes for trans- 
mission you have to allow 5 to 6 horse-power loss per 
100 ft. of shop, what does it mean? If it is only true of 
the particular installation they experimented with, then 
we are in accord. 

If it gives Messrs. Adamson any pleasure, they are 
welcome to the feeling that it is owing to their statements 
that I said I would accept what they write about the 
electric cranes, if the conditions are taken into account, 
but it is these very conditions which they so persistently 
ignore. 
eThey say further that I have misquoted them in my 
fourth paragraph: I have looked up their letter, and do 
not find they made any reference to the word “ gross,” 
or to the “ larger” cranes. What they did say was ‘‘ two 
ropes would not be sufficient, four or five would be 
required to raise its hoisting speed for 5 tons from 
4 ft. 3in. to 20 ft.” 

With regard to the power that can be transmitted by 
ropes, Messrs. Adamson appear to be taking the results 
obtained somewhere when our ancestors used paint for 
clothing, and feeling that a lot of their figures were 
based on assumptions of more or less accuracy, I deter- 
mined upon another experiment, and to save them from 
any difficulty in accepting my figures, such as_ they 
appear to have had, the experiment was carried out 
exactly on. the lines they reeoommend—namely, by apply- 
ing a motor to drive one of our larger cranes. All the 
instruments were calibrated with standards before com- 
mencing the test. The shop is 320 ft. long, the length of 
rope being 650 ft. It was driven, firstly, at a mean speed 
of 2052 ft. per minute, with the result that the power _re- 
quired to drive the rope was 4.24 horse-power. This 
gives 1.3 horse-power per 100 ft..of shop, and I gave the 
mean of the original experiments as under 1.4, when the 
difference was taken in the total power indicated by the 
engine when the ropes were standing, and when they 
were In operation. 

The speed was then raised to 4104 ft. per minute, with 
the result that the power absorbed in running the rope 
was increased to 15.49 horse-power. This bears out Messrs. 
Adamson’s figures in their test, but simply proves that the 
speed of 4000 ft. per minute is not an economical speed 
for the transmission of power by ropes for cranes. 

Messrs. Adamson stated that ample power must be at 
the command of the workman, and this could only be 
given by electric transmission, and further stated that the 
efficiency of rope cranes is, say, 45 per cent., against 60 
per cent. for electric cranes. In this connection I would 
say that the power available at the cranc from one rope 
1in. in diameter, and travelling at 2052 ft. per minute, 
was 26.85 horse-power, this being 86.4 per cent. of the 
power delivered to the rope by the motor. To blame the 
rope because the crane does not efficiently use the power 
delivered to it, seems to me somewhat unfair, as this is 
simply a question of crane design, and gear for the trans- 
mission of power by ropes can be quite as good as that 
—s in the transmission of power from a motor. 

rom two experiments, the mean breaking strain of 
the rope when new is 4816 Ib. ; the weight of the tension 
pulley and frame is 310 Ib. As Messrs. Adamson say that 
a modern electric crane of similar power would be fitted 
with motors aggregating 16 to 18 brake horse-power, there 
appears to be ample margin for one, and the addition of 
an extra rope, as I suggested, would meet the case of the 
other, so that four to five ropes are quite unnecessary, 
_ their remark, “‘ you will see that our statement about 
€ four or five ropes was quite correct,” is not borne out 
Y experiment. If they object to the addition of another 





rope, we might employ 14 in. or 1}in. rope, with breaking 
strains of 5891 Ib. and 7207 lb.; either of these would fulfil 
the requirements of 40 horse-power at the crane, with 
same speed, by increasing the stress. Should they also 
object to this, by —- the speed to 2500 ft. per 
minute, the loss per 100 ft. of shop would be very slightly 
increased, and the power would available at a mode- 
rate increase of stress. 

Messrs. Adamson say that in my last paragraph I raise 
a question entirely foreign to this controversy, and one 
that others would be better able to take up than them- 
selves. I again must differ from them, as they carefully 
set forth in detail the imaginary and actual losses of the 
system they condemn, and I think I certainly have a 
right to ask for the losses of the system they advocate ; 
and in this connection I may say that from a recent 
publication the cost for repairs is something like 33 per 
cent. in favour of the rope crane. Of their concluding 
sentence they are, of course, the best judges. 

In conclusion, I beg to say that the offer contained in 
my letter of September 24 is still open to them. 


Yours faithfully, 
October 29, 1902. ERNEST GEARING. 








SUN-SPOTS AND TERRESTRIAL 
MAGNETISM. 
To THE Eprtor or ENGINEERING. 

Srr,—You are kind enough to present your readers, in 
your current issue, with short extracts of some of the 
papers read at the recent meeting of the British Asso- 
ciation, and mention, amongst others, Professor Schuster’s 
address and a paper on ‘‘ Minimum Sun-Spots and Ter- 
restrial Magnetism.” While recognising that the character 
of your valuable journal hardly permits the threshing out 
of astronomical questions, especially of an obscure kind 
like the last-mentioned, you may still allow a few words 
of comment. 

You say Lord Kelvin has proved that the concordance 
of the spot-periods and terrestrial magnetic storms is not 
the outcome of cause and effect. Personally I have 
never seen any such proof, but merely a calculation 
made by his lordship to the effect that 5 considers the 
necessary work to be done by the sun to produce a not 
very severe magnetic storm was as much as this body does 
in four months of his regular light and heat, 

Ishould never dream of calling such a statement a 
proof, and I have my grave doubts whether it can be at 
all repeated in face of what we now know of Hertzian 
waves and Marconi’s long-distance vibrations. Professor 
Young therefore pertinently remarks that such a calcula- 
tion is no more conclusive than a computation to show 
that the work done by an explosion vastly exceeded the 
power of the person who pressed the firing button. 

Both Lord Kelvin and the observers at Stonyhurst, as 
well as most of the believers on the opposite side, allow 
their opinions to be too much swayed by the visible 
phenoniena on the sun, and continually contrast sun-spots 
and terrestrial magnetism. It is utterly useless, in my 
opinion, to mention the circumstance of a solitary, 
however great, spot in 1901 being not accompanied 
by a magnetic storm. At any rate, the mere state- 
ment conveys absolutely nothing, and is only of value 
when accompanied by data as to day and month of the 
year, the particular spot’s latitude, whether quiescent or 
active, &e. : 

I have seen many spots disappear round the sun’s edge 
without a single prominence ones visible, as I would 
expect in the case of a quiescent spot. To sum up, and 
with all deference to the non-believers in the cause and 
effect theory, instead of spot arguments, I should like to 
read a reasonable explanation given of the following in- 
controvertible facts : 

1. How is it that terrestrial magnetic storms do not 
only synchronise with the spot-cycle in toto, but accumu- 
late in two annual maxima about the equinoxes ? 

2. Why does a solar south latitude disturbance (I do 
not say spot) prove more frequently effective on the 
earth’s normal magnetic condition about the spring 
equinox, than a north latitude disturbance, and the 
reverse takes place at the autumn equinox ? 

3. How is it that terrestrial magnetic storms recur in 
subordinate series, synchronous with the sun’s sidereal 
rotation "apt oy yea even tending towards a correspond- 
ence with the respective latitude of the solar disturb- 
ance ; and why should this same subordinate synchronism 
be more strikingly apparent during the equinoxes? 

Possibly I shall have that now quite modernised, but, 
to my thinking, extremely poor, retort thrown at me, that 
even all what I have just asked are mere ‘‘ coincidences,” 
I confess to a feeling of humiliation if this silly retort is 
what may be expected to almost every contention, scien- 
tific contentions in particular, and astronomical ones 
most of all. To my intellect, which I conscientiously try 
to steer clear of deceptive coincidence theories, terrestrial 
magnetic storms must, judging from the above enume- 
rated facts, have something to do with, and are intensely 
and most directly influenced by, the relative positions of 
the sun and earth, and the former’s rotation on its own 
axis. It takes a tremendous flight of one’s imagination 
to offer in the way of an explanation of the eleven-year 

riod that the solar system is about every eleven years 
immersed intoa cloud of cosmic dust, or an a ation 
of meteorites, on its journey through s t nder the 
circumstances, then, I feel bound to think that whatever 
be the immediate cause of the terrestrial magnetic dis- 
turbance, this cause must be located on the sun, or, at all 
events, in close proximity to the photosphere, partakes 
of the sun’s rotation, differentiated according to solar 
latitude, is more effective in spring and in autumn, and 
on ag synchronous with the eleven-year period as a 
whole. 

Truly, Sir, if the smoothed-curved enthusiasts have 


been sinning and made too much of “coincidences, ” 
their adversaries are on a fair way to to the other 
extreme. I suppose we have unlimi Lae | that the 
moon is a sphere, but beyond what our satellite reveals 
by libration we cannot but explain the rest by the help of 
“coincidence” and surmise. I could, perhaps, better 
understand this protracted cause and effect wrangle if 
the believers in it attempted something cruelly unscien- 
tific, and the only satisfaction I get from the Stonyhurst 
reports on this theme is that they warn students of solar 
age not to attach too much yee to sun-spots. 
n this particular respect Lord Kelvin’s inclusion ot 
invisible solar phenomena is less limiting to the argument. 
I remain, Sir, yours respectfully, 
ALBERT ALFRED Buss. 
Ashton-on-Mersey, October 26, 1902. 








‘*SELF-PROPELLED VEHICLES AT 
ALDERSHOT.” 
To THE Epitor OF ENGINEERING. 

Sir,—In an article referred to in your issue of the 
17th inst., with rd to a new German tractor, on the 
principle of ee ot ‘* Boydell” wheel, I wish to point 
out there is a very t difference between this inven- 
tion and system and the ‘‘ Boydell” wheel. I think if 
you give the matter your closer attention you will find 
that what I say is correct. 

In the columns of Zhe Engineer, May 31, 1901, you 
will find a description of this machine, and some tests 
made with this tractor. Concerning this, I wish to point 
out that the wheels never slipped on the revolving 
roadway. This has been confirmed by experts sent to 
Germany by the War Office authorities, to inspect and 
report on the machine, confirming my previous experi- 
ments. Further, I wish to point out the machine was 
not sent over by a German firm of engineers at all, but 
was brought over through the instrumentality of myself for 
six ver trial at Aldershot, for the military authorities 
to make whatever tests they thought fit. ‘The machine 
was not sent home or returned as a failure, as your article 
would infer, but was taken back by the inventor after the 
completion of the trials. This invention has now been 
under the consideration of the War Office for the last 
eighteen months, after their experts had taken the trouble 
to go over to Germany and report favourably on it for 
military service. In proof of this, the War Office paid all 
the necessary expenses of bringing the machine over to 
Aldershot. The tractor sent was a light one, weighing 
about 5 tons, and for its weight was very much over- 
powered, but its performances during the six days’ trials 
were very creditable, and apparently to the satisfaction 
of the authorities present. 

I herewith enclose you illustration No. 32 of one of 
the early tractors drawing a boiler from the maker’s shop 
to a brickyard, a distance of about 30 miles. 

Between the ‘‘ Boydell” system and the ‘ Keller” 
system no comparison can be drawn, as in the ‘‘ Boydell” 
wheel (though theoretically an ideal wheel) the mechanical 
difficulties and the cost of maintenance, and its unre- 
liability, defeated its utility. This is not so with the 
‘* Keller” tractor, as the rings give no trouble whatever, 
and are not only capable of running at low speeds but up 
to 30 miles an hour 

I herewith enclose you list of trials and evolutions the 
motor car was put through at Aldershot. 

In fairness, I hope you will correct in your next issue. 

Yours faithfully, 
Cuas, T. CROWDEN. 

Motor Works, Leamington, October 23, 1902. 








PERSONAL.—We are asked to state that the Stirling 
Company, of Chicago, Illinois, have opened a branch at 
53, Deansgate, Manchester, for the sale of their water- 
tube boilers in the United Kingdom. 





Our Locomotive Exports.—The exports of locomotives 
from the United Kingdom sustained a certain check in 
September, the value for the month being 170,359/., as 
compared with 213,951. in September, 1901, and 96,8157. 
in September, 1900. The falling-off observable occurred 
in the deliveries to British South Africa and Australasia; 
the Indian demand kept up well; this is shown by the 
following figures illustrating the exports for September 
in the last three years : 


Sept., 1902. Sept., 1901. | Sept., 1900, 





Country. 

: £ £ 
British South Africa ..| 27,040 51,991 1,333 
British India . - 85,878 84,572 25,291 
Australasia .. x ss 28,369 3,757 


40,982 | 





In the nine months ne September 30 this year, loco- 
motives were exported to the aggregate value of 1,674, 282/. 

as compared with 1,359,198/. in the corresponding period 
of 1901, and 1,053,405/. in the corresponding period of 
1900. The principal deliveries attained the following 
importance in each of the three periods : 








j | 
| { 





Country. | 1902. 1901. 1900. 
' 
£ ‘£ £ 
South America ie Li 98,281 | 181,950 177,541 
British South Africa |.| 319,080 | 179,298 70,699 
British India --| 609,092 | 382,004 335,935 
Australasia .. ee 289,897 | 274,762 112,455 
| 


There can now be little doubt that 1902 will be, upon the 
whole, a progressive period in our export locomotive 
trade. The prolonged strike in the American coal regions 
tells, of course, to some extent in favour of British and 





European mechanical industry. 
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| between the high and low-pressure air cylinders, shown 
in Fig. 5. 

The air cylinders, which measure 38 in. and 23 in. in 
diameter, are both provided with water jackets. Their 
general design is clearly shown in Figs. 14 and 15, 
which represent sections through the high-pressure 
cylinder. The valves for these cylinders are also of 
the Corliss type, but in order to reduce clearances are 
fixed on the cylinder cover as shown in Fig. 6, and also 
in Figs. 16, 17, and 18, page 571, which represent one of 
the covers for the low-pressure cylinders, and show 

| clearly the arrangement of the valve seats and air-ways. 
The valves themselves are shown separately in Figs. 32 

| to 43 on the present and opposite pages. 
The inlet valves, save that the design is such as to 
reduce the clearance to a minimum (see Fig. 6), present 
no marked peculiarity ; but it will be seen that the 
'clearance with these is no more than it is with the 
delivery-valves. The latter, however, are provided 
| with a special gear by which, although they are closed 
positively by means of a link connecting them with the 
wrist-plate, they nevertheless open automatically a 
little before the pressure in the air cylinder attains 
| that in the delivery pipe. With valves as ordinarily 
arranged, the reverse is the case, since the valve does 
not open until the air pressure in the cylinder is greater 
than that in the main. This early opening of the valve 


Ix the two-page plate of our issue of October 3, and | sary, without loosening the cylinders from their bed- | is, as will be seen from Figs. 25 and 31, provided for 


on page 446, we gave illustrations of a fine set of air- | 
compressing engines built by the Philadelphia Engi- | 
neering Works, Limited, of Merlin-street, cep PT 
U.S.A., and on the present page and pages 571 and 574 
of this issue we illustrate further details of this interest- | 
ing plant. The general character of the engines is well | 
shown in Fig. 1, page 446 ante, in which, ast bat it | 
will be seen that the flywheel, which should be between | 
the cranks, is missing. This flywheel, however, is 
shown in position in the general plan (Fig. 3) of our 
two-page plate. Essentially the plant consists of a 
compound side-by-side Corliss engine, behind the 
steam cylinders of which are placed the air cylin- 
ders of the compressor, cack pair of cylinders 
being secured to the same bedplate, and separated 
from its fellow by a distance-piece, which is made 
as short as is consistent with a ready access to the 
stufting-boxes of the tail-rod. These distance-pieces, 
it will be noted from Fig. 1, are secured by bolts and | 
not by studs, and can therefore be removed, if neces- | 


sage or disturbing the general pipe connections. | 


he steam cylinders are respectively 22 in. and 40 in. 
in diameter, the stroke being 48 in. Only the high- 


| pressure cylinder is jacketed, and in Figs. 7 to 11 the 


details of its design are clearly set forth. The Corliss 

valves are 64 in. in diameter, with seats 1 in. wide. 
The inlet and exhaust valves are, as shown in Fig. 1, 

operated by separate wrist-plates driven by separate 


eccentrics. The steam-release gear is shown in detail 


in Figs. 23 and 24, page 571. The release is, of course, 
adjustable by the governor. The latter shuts off steam 
not only when the speed exceeds a certain limit, but is 
also connected up with the air-delivery mains in sucha 
way that when the pressure in this exceeds a predeter- 
mined degree, a small air cylinder lifts the governor 
weight, and thus causes an earlier cut-off in the steam 


cylinders, thereby reducing the speed of the engine. 


As indicated in Fig. 4, a reheater is fixed between the 
high and low-pressure steam cylinders, this being 


situated below the floor level, as is also the intercooler 


by means of a differential piston, the smaller area of 
which is connected up to the delivery-pipe pressure, 
and the larger to the interior of the cylinder. This 
piston is connected to the valve by linkwork, of which 
details are shown in Figs. 26 and 30, which, it will be 
seen, permit the valve to be opened independently of the 

sition of the wrist-plate link, but still allow of its 

ing closed positively by the latter. Both inlet and 
delivery valves are coupled up to the one wrist-plate, 
as shown in Fig. 22, page 571. Fig. 25 is a diagram 
illustrating the motion of the two valves relatively to 
the motion of the crankpin. The means by which the 
outlet valves can be moved independently of the wrist- 
plate action are clearly sown in Figs. 26 to 29, which 
represent the outlet valve gear in four different post- 
tions. As the arm shown is moved over from left to 
right by the pressures on the differential piston to 
which it is connected by a link, as shown in Tig. 30, it 
carries with it the valve a the port, as shown 1n 
the remaining figures. uring this movement the 
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COMBINED DIAGRAM OF STEAM CYLINDERS. 
STEAM PRESSURE AT THROTTLE BY GUAGE 126186 
VACUUZ AT CONDENSER 25° PIPE TO CONDENSER LONG AND CROOKED 






@UAGE PRESSURE OF AIR IN DISCHARGE PIPE NEAR CYLINDER 97 LBS 
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REVOLUTIONS PER MINUTE 633 Low ” 
HIGH PRESSURE CYLINDER DIAMETER zai STROXE 43° SCALE 20188. 
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STEAM AND AIR CARDS TAKEN AT SAME SPEED AND DELIVERED AIR PRESSURE,AND OTHER GENERAL CONDITIONS UNCHANGED 
es EACH CARD LAID OUT ABOVE IN THE COMBINED DIAGRAM IS THE AVERAGE OF THE GRANK AND HEAD ENDS CARDS. 


valve is free of the wrist-plate linkage, and hence can 
be opened independently of the wrist-plate. Later 


on in the stroke, however, one face of the sleeve con- | 


nected to this wrist-plate comes in contact with the 
valve stem, and the valve is thereupon moved over 
forcibly against the pressure it receives from the dif- 
ferential cylinder, and is closed. On the return stroke, 
the pressure in the cylinder being much below that in 
the delivery pipe, the differential piston holds its crank 
well over to the left, as shown in Fig. 26. In this 
position the sleeve connected to the wrist-plate moves 
ack away from the valve stem, leaving the valve 
behind it in the shut position, but leaving it free to be 
opened by the piston gear on the next compression 
stroke in the air cylinder. As a consequence of this 
arrangement, a very steady pressure line is secured 
during discharge, as is shown by the diagrams from the 

cylinders reproduced in Fig. 45. 

_ Fig. 46 isa diagram from the breeches pipe connect- 
ing the opposite ends of the air cylinders. Steam 
diagrams are represented in Figs. 48 and 49. 

_The engines, it will be seen, have a modified Tangye 
girder-bed. All the machining on this bed is done at 
one setting, thus ensuring that the crankshaft bear- 
ee be truly square with the girders. These 
a oat of the four-part type, and, though pro- 

ded with hand adjustments, are also to a limited 
54-000 ret adjusting. _ The flywheel, which weighs 
te “ksi is 20 ft. in diameter, the hole through the 

Ss beiug 14 in. in diameter. The crossheads are 


Steel castings fitted with adjustable shoes, as shown 
The pistons (Fig. 19) are also steel 


in Figs. 20 and 21. 


castings, and are fitted with the firm’s sectional auto- 
matic packing. The engine is built under a guarantee 
to not exceed a steam consumption of 14 lb. of steam 
at 125 lb. pressure per indicated horse-power hour. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 22. 
| THe pig-iron market has been quiet during the past 
| week. The scarcity of fuel is seriously checking con- 
'sumption. The demand for spot lots has been light 
| because there is scarcely any iron to be had. Importa- 
tions of steel from abroad have fallen off slightly, and 
| the imposition of a duty of 2.24 dols. per ton may still 
| further decrease production for the present. Billets 
| in consequence have advanced 1 dol. 
| week. Another cause of this advance 
‘of work at mills for lack of fuel. 
line the situation is about as it was. 
catching up with orders, and are graduatly i 
into a position where they can accept business for de- 
livery three to six months hence. There is also further 
evidence of competition between independent pro- 
ducers, and this has brought about a shading of prices, 
but the claim of the independents are that this shading 
is only temporary. 

The latest report isthat the United States Realty 
Company, of New York, has succeeded in placing 
contracts with the United States Steel Corporation for 
that company’s entire supply of structural steel. This 
statement, if true, may shut out the independent 
builders from securing an adequate supply of struc- 
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vxent Actua throw of piston \direct connected to indcator dram) 
tural material. The United States Realty Company 
is seeking a footing in the New England territory 
through the acquisition of a large corporation in that 
section. 

Producing capacity in iron and steel has been con- 
siderably restricted during the past six weeks, but 
within three weeks from now the supply of coal will 
be sufficiently increased to enable most mills and fur- 
naces to resume working. The rail mills have suffered 
particularly, and railroad companies who had calculated 
upon receiving deliveries of steel rails in November 
and December are now in sight of a shortage which 
will interfere with the prosecution of track-laying. 

The use of oil is increasing on several Western rail- 
roads. The official report of the Southern Pacific 
shows that a saving of 40,000 dols. per month is being 
made on 500 engines on the Oakland division of that 
system. When all the engines on this system are 
burning oil, it will effect a saving of 75,000 dols. per 
month ; and when all the engines on the entire system 
are converted into oil-burners, no less than 150,000 dols. 
per month, or 1,800,000 dols. annually, will be saved. 
The official report -_ that 5,000,000 dols. have been 
spent in converting the engines into oil-burners. 

Production for the past week was dull. Producers who 
have copper to sell are very reluctant to name prices. 
Buyers, on their part, are rather indifferent. There 
is a large and increasing surplus stock on producers’ 
hands, and a ‘‘ bull” movement appears to have been the 
only way for a possible realisation of relief. It is esti- 
mated that during September not less than 7000 tons 
were added to the surplus stock in first hands. It is 
believed in well-informed quarters that the end of this 
year will find the visible supply fully as large as it was 
in 1901. The lead market a been quiet and steady 
at 4.12 dols. Limited supplies of spelter are reported 
at St. Louis. 

All trade and industrial conditions are highly satis- 
factory, and distributers of merchandise throughout 
all sections report a very active demand in retail 
circles. Wholesale jobbers in all merchandise lines 
throughout the East are receiving heavy orders for 
forward deliveries. The overcrowded condition of rail- 
roads still continues, and vast quantities of merchan- 
dise are still side-tracked. 








Point Iroquors.—Several improvements have been 
carried out this year at Point Iroquois, Ontario. There is 
a large new lock 45 ft. wide and ft. long, with water- 
power which, it is expected, will be used as motive 

wer for several factories. Water works and electric 
ight systems have also been installed. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small amount of 
business was done last Thursday in the pig-iron market. 
The market was flat in the forenoon, but a slight recovery 
followed in the afternoon, and Scotch closed 1d. per ton 
down on the day, and Cleveland 34d., while hematite 
iron showed a gain of 1d. per ton. 
foundry iron were made on Thursda 
to the United States in November and December, and 
some hematite iron was also sold for the same quarter. 
In the forenoon 7000 to 8000 tons changed hands, and 
about 5000 tons in the afternoon. The settlement prices 
were: Scotch, 57s. ; Cleveland, 51s. 9d.; hematite iron, 
603. 9d. per ton. Business was quiet in the forenoon on 
Friday, and a flat tone prevailed, Scotch dropping 2d. 
and Cleveland 4d. per ton. Still further sales of 
Middlesbrough foundry iron were made for ship- 
ment to America. There was not much business pass- 
ing at the afternoon meeting of the ‘“‘ring,” but there 
was a slight recovery, Scotch showing a loss on the day of 
1d. per ton, Cleveland 34d., and hematite iron a gain of 
1d. per ton. The loss on Clevelend was 4d. for the day. 
The settlement prices were: 57s. 14d., 52s. 3d., and 
60s, 104d. per ton. Some 3000 or 4000 tons covered the 
sales in the forenoon, and about 4000 tons in the after- 
noon. The business transacted in the warrant market 
on Monday forenoon was very small, but the tone, 
which has been very flat for some time, show 
improvement on reports of further sales of various 
classes of iron for shipment to the United States. 
Prices were strong, Scotch rising 4d. and Cleveland 
3d. per ton. The settlement prices were reported as 
being : 57a. 44d., 52s., and 60s. 104d. per ton. On Satur- 
day some 5000 tons of Cumberland hematite iron were 
sold for shipment to America, and there were further 
inquiries on the market. Only a very moderate amount 
of business—not more than 1500 tons—was done on Tues- 
day forenoon, and it was confined to Cleveland, which, 
after being done at 51s, 8d. one month left off at 51s. 104d. 
cash buyers, being a decline of 1d. per ton. Scotch warrants 
were quoted without any change at 57s. 3d. per ton 
cash buyers, and Cumberland hematite iron at 61s. 
cash sellers per ton. In the afternoon the market 
was active, about 10,000 tons being dealt in. Inte- 
rest centered in Cleveland iron, which, after slight 
fluctuations, closed at the same price as on Monday— 
52s. i cash buyers. The settlement prices were: 
57s. 4hd., 51s. 10sd., and 60s. 104d. per ton. A good 
business was done this forenoon, and the tone of the 
market was firm. Scotch rose 3d. and Cleveland $d. per 
ton, while hematite iron was unchanged. In the after- 
noon a trifling business was done. Scotch was steadier, 
but Cleveland was rather easier. The settlement prices 
were: 57s. 74d., 52s., and 60s. 104d. per ton. The 
following are the prices of makers’ No. 1 iron: 
Clyde, 65s. per ton; Gartsherrie and Calder, 65s. 6d. ; 
Summerlee and Coltness, 70s. ; Langloan, 70s. 6d.—the 
whole of the foregoing shipped at Glasgow; Glengar- 
nock (shipped at Ardrossan), 68s.; Shotts (shipped at 
Leith), 68s. 6d.; Carron (shipped at Grangemouth), 68s. 


per ton. The “bulls” have continued to control the 
position, but the ‘“‘bears” have had an innings now 
and then. The heavy ‘‘back” for a month has been 
gradually reduced, and the position became more 


natural last Friday. ‘There has been a considerable 
business done with the United States. The home 
consumers have been moderate buyers of late, and 
no class of iron can be described as other than scarce, 
makers being hard pressed to keep up their local de- 
liveries and shipments. The number of furnaces in blast 
is still 85, against 83 at this time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 30,718 tons yesterday afternoon, against 
32,210 tons yesterday week, thus showing a reduction 
amounting for the week to 1492 tons. 


Finished Iron and Steel.—A moderate amount of busi- 
ness has been done in West Coast hematite warrants, 
some 3000 tons changing hands at from 61s. to 60s. 11d. 
per ton cash, and 6ls. one month. East Coast hematite 
. pig iron is quoted at 58s. 6d. per ton, while Scotch hema- 
tite iron is selling at 62s. 6d. per ton delivered at the 
local steel works in «he respective districts. The prices 
of many lines of finished material have gone downward. 
Finished steel is not in very marked demand at the 
moment, but here and there large quantities are being 
turned out, and finished iron in the shape of sheets, &c., 
is being largely turned out at unchanged prices. 


Sulphate of Ammonia.—There is not much change in 
the market for sulphate of ammonia. The price may be 
taken at 11/. 15s. to 11/. 17s. 6d. per ton for prompt 
delivery at Glasgow and Leith. The latest returns as 
to shipments show that they amount to 122,855 tons, 
being an increase of 8916 ‘ons over the shipments at the 
corresponding period of sast year. Last week’s ship- 
ments at Leith amounted *o only 138 tons of sulphate of 
ammonia. 


Bass Rock Light.—The Commissioners of Northern 
Lights have notified that the new Bass Rock light will be 
exhibited on and after December 1 next. The light, which 
is 150 ft. above high-water mark, will be shown from a 
tower erected on the south side of the island, and in clear 
weather will be seen ata distance of about 18 miles. It 
is said to be of 39,000 candle-power. 


Inauguration of the Lady Isle Light.—The work of 
establishing a light on the low-lying rocky islet known as 
Lady Isle, two miles south-west of Troon Point, which 
was begun in the middle of August, is now completed, 
and the light is in operation. The place was formerly 
marked by two stone towers, and upon the larger of these 
has been placed the lantern containing the light. The 


Further sales of | 
for shipment | 





diameter of the lantern is 6 ft. 9 in., and it is surrounded 
by a balcony 1 ft. 8in. wide. The light is of 200 candle- 
power, and shows four flashes each of two seconds 
duration, separated by dark intervals of two seconds, with | 
a period of half a minute: and it is elevated 60 ft. above 
high-water level. The gas is stored in a reservoir at the | 
base of the tower, and will be replenished at intervals of | 
three months by the Northern Lights Commissioners’ 

steamer Hesperus. The dioptric apparatus was made by 

Messrs. Chance, of Birmingham, while the lantern and 

gas plant were provided by Messrs. Pintsch, London, the 
while being designed by Messrs. Stevenson, engineers to | 
the Lights Commissioners, Edinburgh. 


Widening and Straightening the Clyde.—The negotia- 
tions touching the improvement of the upper reaches o 
the Clyde have been advanced at a conference held by a 
committee of the Clyde Trustees, and representatives of 
the Fairfield Shipbuilding and Engineering Compan 
and Messrs. John Brown and Co., Clydebank. Bot 
shipbuilding firms are concerned to have the river put into 
a proper condition, as to width and depth and the 
straightening of the banks, so that they may tender with 
some degree of confidence for the new Cunarders that 
are to be built, and which are to be the biggest steamers 
yet built. The Cunard directors are desirous that they 
should be built on the Clyde; and it is to be hoped 
that the contracts will be placed locally, and that the 
river may be fitted for their safe launching and flotation. 


Death of a Clyde Shipbuilder.—In the death of Mr. 
William Simons, which has just occurred at Tighna- 
bruaich, Kyles of Bute, where he lived for the past six- 
teen years or so, ever since he retired from the firm at 
Renfrew, which still continues his name, one of the 
oldest, if not the very oldest, of Clyde shipbuilders has 
gone to his rest. He materially contributed, with 
the aid of Mr. Andrew Brown, to make Renfrew the 
seat of the building of dredging plant almost for 
the whole world. But the firm also built some 
splendid steamships, though latterly the business has 

most been exclusively dredging plant. By the way, 
Mr. Brown was at the building of the steamer which 
first sailed on Loch Eck, above Kilmuir. She was built 
in John Neilson’s yard at Blackquarry, and was hauled 
down through Cowcaddens to the side of the harbour and 
launched in sidewise. That is an old story. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tramway Officials in Sheffield.—The fourth general 
meeting of the Association of Tramway and Light 
Railway Officials was held in Sheffield on Friday. In 
the morning an inspection was made of the generating 


plant at the tramways power-station, after which a visit 
was paid to the East Hecla works of Messrs. Hadfield’s 


Steel Foundry Company, Limited. At the luncheon 

r. A. Hadfield presided. Mr. A. L. C. Fell 
(the president of the association), in expressing the 
thanks of the members to the firm, said that whatever else 
they, as professional men and as tramway engineers, 
differed in opinion upon, they were all‘ united in their 
admiration for this great Sheftield firm, not only for the 
excellent tramway work they turned out, but also for 
the influence they had had in wakening up other manu- 
facturers of tramway material in this country. <A 
few years ago it was a case with tramway autho- 
rities of ‘Shut your eyes, open your mouth, and 
trust to what the American drops in,” but now the 
American was rapidly dropping out. Mr. R. A. 
Hadfield said their object had been to show the 
visitors that a British firm was going ahead in the parti- 
cular class of work in which tramway people were speci- 
ally interested, and he was glad to know that they really 
did think the firm was progressing in this department, 
and could now supply them with articles they had hitherto 
had to get from rend. It was only about two years ago 
that they began to make tramway material, and the party 
would be able to judge how far they were equipped for 
the production of those articles which they made a 
apeciity. He could promise them when they again 
visited Sheffield they would find the East Hecla Works 
in a state more up-to-date. Later the officials paid a 
visit to the works of Messrs. Askham Brothers and 
Wilson. Mr. John Askham explained that they were 
extending their works. They were the first firm in Great 
Britain making tramway points and crossings. They had 
had 20 years’ experience, and were quite sure that crucible 
cast steel points and crossings were the. best and the most 
reliable for electric traction. 


Proposed File-Cutting Regulations.—For many years 
past statistics have shown that file-cutting (by hand) is one 
of the most deadly industries in the United Kingdom, 
the mortality among workers being greater than in any 
other trade. The attention of the authorities has been 
repeatedly called to the insanitary conditions under 
which work is carried on, and the Home Secretary has at 
length issued a draft of the pro regulations to be 
adopted. These chiefly deal with the provision of suffi- 
cient eae eats proper cleansing of shops, and the pro- 
hibition of work being carried on in rooms used for sleep- 
ing or eating purposes. As most of the work done is 
carried on by out-workers in their own homes or small 
shops, these regulations have caused an outcry among the 
men and women engaged in the business, who have de- 
manded a full public inquiry into the present circumstances 
of the trade. 

Annual Meeting.—At the annual meeting of Messrs. 
John Henry Andrews and Co., Limited, held under the 
chairmanship of Vice-Admiral Lord Charles Beresford, a 
ph soon at the rate of 10 per cent. for the year was 

eclared. 


f| for early deliveries. 





South Yorkshire Coal Trade.—Business during the week 
has maintained a fairly good level, there being but little 
change in any of the principal branches. Full tonnages 
have been despatched to London and the Eastern Coun. 
ties, and the improved condition of affairs locally con- 
tinues. Slack is somewhat quieter. Steam coal gene- 
rally continues in brisk demand, though the export 
season is advancing. The shipments from Hull have 
fallen off some 20 per cent. as compared with last year 
but from Grimsby more than double the tonnage has 
been sent. 

Steel and Iron.—The local iron trade is fairly off for 
orders. All firms engaged in the manufacture of war 
material are well employed ; but there is now no pressure 
nguiries continue numerous for 
forgings and castings suitable for shipbuilding. Few 
orders, however, have been received. Firms making 
high-class steels for drills and tools of varied descriptions 
report an increased sale. After a quietude extending 
over some months, makers of spiral springs, agricultural 
machine parts, and similar alld state an improvement 
is sotionetia, and prospects are decidedly better. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on Change, but the tone of 
the market was anything but cheerful, and few trans- 
actions were recorded, the renewal of inquiries for pig 
iron on American account, and the fact that oversea de- 
liveries have recently improved, failing to have any ap- 
parent beneficent influence on the market. Quotations all 
round were rather weak. Although some of the makers 
endeavoured to obtain 52s. for early f.o.b. delivery of 
No. 3g.m.b. Cleveland pig iron, that could not be regarded 
as the general market quotation, for, as a matter of fact, 
both producers and merchants sold at 51s. 9d., and the 
latter rather pressed iron on the market at that figure. 
No. 1 Cleveland pig was 54s., and No. 4 foundry was 
reduced to 51s. 6d. Quotations for forge iron, which for 
some time have been relatively cheap, were not lowered. 
Grey forge was 49s. ; mottled, 48s. 6d.; and white, 48s, 
Demand for East Coast hematite pig was only moderate, 
and prospects anything but encouraging. In some cases 
57s. was asked for early delivery of mixed numbers, but 
no difficulty was experienced in placing orders at 56s. 9d., 
whereas about 5s. more should be the rate tomake the price 
of hematite in proportion to that of ordinary Cleveland 
iron. No. 1 East Coast hematite was 57s. 6d.; and 
No. 4 forge 54s. 6d. Rubio ore was offered for sale at 
15s. 9d. ex-ship Tees. To-day there was no change in the 
market. 

Manufactured Iron and Stecl.—Producers of nearly all 
kinds of manufactured iron and steel complain of short- 
ness of work and scarcity of orders, the only marked 
exception being makers of steel rails. Quotations, how- 
ever, have not been reduced, makers declaring that cost 
of production will not allow them to do so. Common iron 
bars are 5/. 5s.; best bars, 5J. 15s.; packing iron, 5/. 10s.; 
iron ship-plates and iron ship-angles, each 5/. 5s.; steel 
ship-plates, 5/. 15s.; steel ship-angles, 5/. 12s. 6d.; and 
heavy sections of steel rails, 5/. 10s.—all less the cus- 
tomary 25 per cent. discount, except rails, which are net 
cash at works. 


Cleveland Miners’ Wages Advanced.—At a meeting be- 
tween the Cleveland mineowners and the miners’ repre- 
sentatives which took place at the mineowners offices, 
Middlesbrough, Sir David Dale, Bart,, presiding, it was 
decided to give the men an advance in wages of 3 per 
cent. for the ensuing quarter, and certain matters affect- 
ing sections of the men were left for future consideration. 


Coal and Coke.—Fuel keeps fairly steady. As is usual 
at this season of the year, gas coal is in pretty good re- 
quest, and prices range from 9s. 3d, to 10s. 3d. f.o.b. The 
supply of bunker coal is abundant, but from 9s. 3d. to 
9s. 6d. f.o.b. is realised for unscreened kinds. Demand 
for household coal is only moderate. Coke has regained 
the firmness it threatened to lose a week ago. There are 
good inquiries both for home consumption and for export. 
Average qualities of blast-furnace coke are again realising 
16s. 6d. delivered here, and 18s, 6d. f.0.b. has been paid 
for best export kinds. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The best steam coal has been in moderate 
demand for early shipment; there has also been some 
inquiry for dry and Monmouthshire large. In the small- 
coal trade the demand has been rather dull. The best 
steam coal has been making 16s. to 16s. 3d. per ton, while 
secondary qualities have brought 14s. 9d. to 15s. 6d. per 
ton. House coal has shown little chan No. 3 Rhondda 
large has made 15s. 6d. per ton. Good foundry coke has 
been quoted at 19s. to 20s. per ton, and furnace ditto at 
17s. to 18s. per ton. As regards iron ore, rubio has wa 
14s, 6d. per ton; Tafna, 15s. to 15s. 6d. per ton; an 
Almeria, 14s. 9d. per ton. 


The “* Cornwall.” —The Cornwall, cruiser, was launched 
at Pembroke on Wednesday. The Countessof St. German ; 
named and launched the ship. The Cornwall is the 295t 
ship launched at Pembroke since 1814, and the first 1 
the reign of Edward VII. She was laid down in No. 
slip on March 11, 1901. : 

Electrical Power in Wales.—The South Wales Electrical 
Power Distribution Company in its first Act of Parlia- 
ment obtained powers to erect three generatin —— 
—viz., at Neath, Pontypridd, and Pontypool. Early 
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this year, when the company began building its first 
stations and canvassing its area for future consumers, it 
found that the number of inquiries for electrical power 
were so numerous, and so constantly increasing, that 
three generating stations would not be sufficient. To 
overcome this difficulty, the Power Company in the 
Jast session of Parliament obtained powers by which it 
may acquire by agreement additional sites for generating 
stations anywhere in its area. he original scheme 
remains the same—viz., to have the Neath, Pontypridd, 
and Pontypool stations serving the whole area of 1034 
square miles; and in a few years’ time each of these 
stations will be equipped with something like 75,000 to 
100,000 horse-power, which will be distributed all over 
the district at very high pressure to sub-stations, and 
there transformed down to a pressure more easily dealt 
with by consumers. 

New Dock at Newport.— The Tredegar Dry Dock, 
which has been in course of construction for some years 
at Newport, was opened on Saturday. The dock is 
700 ft. long from gates to head of dock, 80 ft. wide, and 
is divided by intermediate gates into lengths of 358 ft. 
and 340 ft. The width of entrance at gates is 65 ft., and 
the average depth of water on the sill is 28 ft. The dock 
occupies the site of the old Tredegar Pill, an inlet to the 
Usk. A repairing quay adjoining the company’s works 
is 600 ft. long. 

Bristol and London.—A Bristol, London, and Southern 
Counties Railway is proposed. The Bristol end of the 
line is to be at Avonmouth, but there will be a central 
station near the cathedral. The city will be tunnelled 
where necessary, and the line will proceed to Bitton, 
Bath, Trowbridge, and Basingstoke, and so to London. 
When the scheme was first mooted, 10,000/. towards the 
cost of a Bill was promised in London, but Bristolians 
and their neighbours have raised between 30,000/. and 
40,0007. If the Bill passes, the subscribers are to receive 
ordinary fully-paid shares to the amount of the subscrip- 
tion paid. References to the co-operation of the London 
and South-Western Railway Company in the project are 
stated to be premature. 


South Wales Coal.—The Lords of the Admiralty have 
accepted tenders for the supply of about 90,000 tons of 
steam coal, to be delivered from now to the end of the 
year. The prices obtained by the various contractors are 
stated to range between 15s. 6d. and 16s. 6d. per ton net. 
Among orders placed are the following : United National 
Collieries, 20,000 tons; Guest, Keen, and Nettlefolds 
(Dowlais), 20,000 tons; North’s Navigation Collieries, 
10,000 tons; Tredegar Iron and Coal Company, 10,000 
tons; Ynisbir Coal Company (Standard), 5000 tons ; and 
Glamorgan Coal Company, 3000 tons. 


Shipping at Barry.—Some five ships have put into 
Barry during the last few days. The steamer Keemun, 
4897 tons net register, owned . the China Mutual Steam- 
ship Company, Limited, arrived on Monday, after a 
successful maiden trip from Belfast, and proceeded under 
tips to take on board 9000 tons of coal for Boston, United 
States. The steamship Tydens, with a register of 4800 
tons net and 7441 tons gross, belonging tothe Ocean Steam- 
ship Company, Liverpool, is also at Barry, shipping a 
cargo of coal for Yokosuka; she will then proceed to 
China vid Glasgow. The Tydens is 454 ft. long by 54 ft. 
beam, and 32 ft. in depth. The new liner Corinthic, a 
sister-ship to the Athenic, of the White Star Line, Liver- 
pool, will also make a maiden trip to Barry. 








MISCELLANEA. 

THE opening meeting of the Liverpool Engineering 
Society will take place at the Royal Institute, Liver- 
001, on Wednesday next, November 5, at 8 p.m., when 
Mr. Ernest S. Wilcox, M. Inst. C.E., will deliver the 
presideutial address. 


_ The Duke of Cambridge has consented to be the Pre- 
sident of the Hon. Advisory Council of the ope sare 
International Fire Exhibition, which is being organise 

at Earl’s Court under the auspices of the British Fire- 
Prevention Committee. 


_ The new session of the Goldsmiths’ Institute Engineer- 
ing Society will be inaugurated at the Institute on Satur- 
day next by an address from Sir Alex. R. Binnie, 
M. Inst. C.E. Sir John Wolfe Barry, K.C.B., has pro- 
mised to take the chair. 


_At the meeting of the Cold Storage and Ice Associa- 
tion, to be held in the Institution of Mechanical Engi- 
neers on Wednesday, November 5, a paper will be read 
by Dr. Carl Linde, of Munich, dealing with “The Tech- 
nical Application of Liquid Air.” . 

The traffic pay 2d for the week ending October 19 on 
33 of the principal lines of the United Kingdom amounted 
to 1,961,167/., which was earned on 20,251} miles. For 
the corresponding week in 1901, the receipts of the same 
lines amounted to 1,679, 465/., with20,153} miles open. 


The Westinghouse integrating wattmeter has recently 
been approved by the Board of Trade. The approval 
extends to the pattern and construction of the meter, 
and also to the means provided for fixing it in position 
and ne it with the electric service mains. The 
Wattmeter is of the alternate-current type, and is used for 
both single and polyphase circuits. 


In view of the importance of technical education, 


Messrs. Andrew Handyside and Co., Limited, of Derby 
and London, makers of steel bridges, roofs, buildings, 
and structures, have just made arrangements for a num- 

t of their apprentices to attend evening classes in pre- 
scribed subjects at the Derby Technical College, and in 
encourage them they are paying half the fees 


order to 





and purchasing the necessary instruments and books for 
each apprentice for a term.of three years. Apprentices 
who pass the prescribed examinations will receive in- 
creased wages, and be allowed to retain the instruments 
purchased for them. 


In a recent issue of the Bulletin Technologique we note 
a description of a new type of file, specially intended for 
the working of gun-metal, which has lately been adopted 
in the railway shops of the Chemin de Fer du Nord. 
These files differ from ordinary files in having a number 
of shallow channels crossing their faces diagonally at an 
angle of 30 deg., these channels being spaced about 4 in. 
apart. The teeth of the file are on the high portions 
between the channels. The files are said to increase the 
output of a fitter working on gun-metal by about 50 per 
cent. They clog much less rapidly than the ordinary 
file, and can be re-sharpened on the sand-blast exactly 
like the latter. 


From the report just issued by the Ontario Bureau of 
Mines, it appears that the annual product of nickel is 
now of greater value than that of any other mineral pro- 
duct of the province. The production last year was 4441 
tons. The matte now rend has is refined locally to a 
much greater extent than formerly, when it was generally 
exported in a condition in which the percentage of nickel 
was but 30 percent. Now these low-grade mattes are, to 
a large extent, re-treated locally, and their nickel content 
raised to 70 percent. The Mond Nickel Company pro- 
duce a matte containing about 40 per cent. nickel and 
40 per cent. copper, the iron being eliminated. This 
matte is exported to Swansea, where it is refined by Dr. 
Mond’s carbony] process. 


The new Canadian-South African Line was inaugurated 
on the 2ist inst. with the sailing of the Allan liner 
Ontarian with a full cargo. Messrs. Elder Dempster’s 
s.s. Melville is to follow on November 18, and it is the 
intention to gofrom Montreal and Quebec in the summer 
months, and from Halifax and St. John in the winter. 
The Melville is down to callat Cape Town, East London, 
and Durban. Messrs. Furness, Withy, and Co.’s Oriana 
is to sail on December 18, and is the boat to start from 
Halifax and St. John. The ports in South Africa to which 
cargo is taken are Cape Town, Mossel Bay, Algoa Bay 
(Port Elizabeth), East London, Durban, and Delagoa 
Bay. Both of the above vessels are provided with a 
most complete refrigerating installation for the carriage 
of meat and dairy produce, supplied by Messrs. ° 
and E. Hall, Limited, on their patent carbonic anhydride 
system. 

The Schweizerische Bauzeitung gives the following 
results lately obtained at the Municipal Electric Light- 
ing Station at Briinn, Moravia, with a Laval steam 
turbine, driving, by means of gearing, a 217-kilowatt 
continuous-current dynamo at 750 turns per minute. 
During an eight hours’ trial the actual output of the 
dynamo was 215.6 kilowatts, and the steam taken 10.85 
kilogrammes (23.9 lb.) per kilowatt-hour. The steam 
pressure was 162 Ib. per square inch. On _ suddenly 
throwing off the full load, the turbine regained its stan- 
dard speed in 3 seconds. The same journal also gives 

articulars of a trial of a Parsons’ turbo-generator of 300 
<ilowatts capacity, built by Messrs. Brown, Boveri, and 
Co., for the town of Linz. In this case the steam pres- 
sure was 130 lb. per square inch, and on an eight hours’ 
run under a load of 310 kilowatts, the steam consumption 
averaged 10.68 kilogrammes (23.5 lb.) per kilowatt-hour. 
At half-load the consumption was 25.5 1b. per kilowatt- 
hour. On suddenly throwing off the load there was a 
momentary increase of speed, amounting at most to 
24 per cent., but in two seconds the normal light-load 
speed was reached. 


In the report on Naval Construction, just issued by 
Admiral Bowles, United States Navy, Chief of the 
Bureau of Construction and Repair, reference is made to 
the good results already obtained from the experimental 
tank recently installed for the testing of ships’ models. 
Some torpedo-boat destroyers, built to the designs of the 
Navy department, proved disappointing as to speed. The 
contractors blamed the lines of the hull, and suggested 
alterations which would have cost 6000/. or 8000/. By 
tank experiments it was found that in certain cases the 
propellers fitted were at fault, and in other cases that 
quite slight changes in the hull, costing only 500/., would 
enable the designed speed to be attained. In the case of 
the Tennessee class of cruiser, the result of the model 
experiments has been that, though displacing 14,500 tons, 
a speed of 22 knots is obtained with actually less horse- 
power than necessary to give the same speed to the Penn- 
sylvania class, which displace but 13,680 tons ; whilst the 
16,000-ton battleships of the Connecticut class will attain 
18 knots with less power than was needed with the boats 

reviously built, which displaced 14,948 tons, The 

nited States Admiralty also carry out experiments at 
this tank for private builders, a privilege of which the 
latter have proved very ready to avail themselves. ; 


The methods now used by the Lorain Steel Company in 
electrically welding tramway rails in situ are described in 
detail in a recent issue of the Jron Age. As now conducted, 
a kind of fishplate is welded on to each side of the rails at 
the joint. Each of these fishplates is welded to the rail at 
three points, one of these points being immediately over 
the joint, and the others at opposite ends of the fish- 
plate. These plates are clam to the rail in welding by 

werful jaws giving a grip equivalent to 37 tons. 
The equipment for carrying out the process consists of a 
couple of cars, which contain the whole of the requisite 
plant. The rails to be treated are first cleaned by a 
sand-blast, which clears away all rust and dirt. The 
fishplates are similarly cleaned and put into place. These 
plates have bosses on them near either end, and it is 
these bosses that are welded to the rail. At the centre a 





strip of metal 4 in. thick and 1 in. wide, extending the 
full depth of the web is eoee over the joint, and under 
each fishplate. After the latter are in place, the current is 
passed through the fishplates from one side of the rail to 
the other, the plates in the meantime being put under 
pressure by the gripping jaws already referred to. By 
varying this pressure the resistance in the circuit can be 
altered and the heat developed correspondingly con- 
trolled. The middle joint is always treated first. As 
soon as a welding temperature is reached the current is 
cut off, and the full pressure of 37 tons put on the joint. 
The weld being thus completed, the pressure is relieved, 
and the clamps moved to the end-welds, which are made in 
like fashion, save that with these the pressure is left on till 
the weld ceases to glow. These latter welds being com- 
menced with the fishplates still hot from the heat of the 
central weld, the plates are under tension when cold, and 
consequently tend to draw together the rails at opposite 
sides of a joint. About 25 minutes are needed for each 
weld, the power taken being 125 kilewatts. The final 
operation consists in grinding the rail smooth and level 
at the joints, which is done by means of an emery wheel. 


In a recent note published in the Comptes Rendus, M. 
Considére describes some experiments on the compressive 
strength of a column of concrete wrapped with wire. The 
result of such wrapping is to increase enormously the 
compressive prnilicon 3x such a column. Thus, in one experi- 
ment a block of concrete treated in this way did not crush 
even under a stress of 10,520 lb. per square inch, or 672 
tons per square foot, although the weight of the iron re- 
inforcement was only one-thirtieth the total weight of the 
block. In this experiment a rich concrete was pie § consist- 
ing of 600 lb. of cement per cubic yard of sand, but in some 
additional experiments a poorer quality of concrete was 
used, the mixture consisting of 661 1b. of cement, with 
1 cubic yard of gravel and half a cubic yard of sand. 
This was moulded into prisms 5.9 in. in diameter. One 
of these prisms had no reinforcement. Of the others, 
some were reinforced with spirals of wire .247 in., or 
-168 in, in diameter, and of 1.18 in. and .59 in. pitch 
respectively. In other prisms the reinforcement consisted 
of —_ ae bars of .247-in. wire, in addition to 
spirals similar to the above; and, finally, some of the 
prisms were provided with eight straight bars, .354 in. 
in diameter, connected together by rings spaced at 
3.15-in. centres. Under test both the unarmed con- 
crete and the prisms last described failed suddenly under 
moderate compressions, while the best of the other armed 
bars only failed when the load had shortened them by 
one-thirty-third of their original length, and the one 
fitted merely with the spirals of .168-in. wire was 
still intact under a load of 5405 lb. per square: inch. 
The one with the coarser wire and greater pitch of the 
spiral gave si of failure under a load of 1994 lb. per 
square inch, the concrete being squeezed out between the 
coils, but complete failure did not occur till the load 
reached 4267 | Fe 30 a inch. M. Considére con- 
cludes that for g' results the coils of the spiral should 
not be more than one-tenth of the diameter of the prism 
apart, and, if closer, so much the better. It seems, how- 
ever, thata solid tube gives bad results. 





THE Metric WEIGHTS AND MEASURES IN THE UNITED 
Srares.—The Secretary of the National Bureau of 
Standards at Washington has recently sent the British 
Consul-General in New York the following résumé of 
what has been done in the United States: ‘‘In 1893, 
in accordance with the order of the Secretary of the 
Treasury, April 5, 1893, the metric ro standards, 
the metre and kilogramme, were adopted as the funda- 
mental standards of the United States, from which the 
standard yard and pound were to be derived. As you 
know, the international postal rates are based exclu- 
sively on the metric system, and all the larger offices in 
the United States are provided with metric scales. 
Metric weights are used in the coinage of all the sub- 
sidiary silver currency. Our 5-cent piece also is exactly 
2 centimetres, and weighs 5 grams. All the States and 
Territories of the United States have been provided, by 
order of Congress, with carefully-prepared copies of the 
metric standards. Con authorised the signing of the 
Convention of 1875, establishing the International Bureau 
of Weights and Measures, for the construction, care, 
and comparison of the metric standards. As you are aware, 
the metricsystem has been for many years, and isto-day, the 
legal standard in Porto Ricoand the Philippines. In 1894 
Congress adopted the international units of electrical mea- 
surement, which are based entirely on the metric system.” 
From the above it will be seen that the Uni States 
have at least taken one step towards the adoption of the 
metric system, and as far as their fundamental standards 
are concerned, they are to-day upon a metric basis. The 
Secretaries of the Treasury from 1847 down have re- 
peatedly urged upon Con the importance of adopting 
the metric system. The delegates representing the 
United States in the Pan-American Congress of 1889 
were instructed by the Secretary of State to favour the 
adoption of the metric system as the basis of the unifica- 
tion of the weights and measures of all the countries 
represented. Among the associations favouring the 
system are the National Board of Trade of the United 
States, the American Steel Association, the American 
Export iation, the American Institute of Electricai 
Engineers, the New England Cotton Manufacturers’ 
Association, the National Association of Builders, the 
American Chemical Society, the American Medical 
Association, the National Academy of Sciences, and the 
American Metrological Society. The Committee of 
Coinage, Weights, and Measures, to which a recent Bill 
on the subject was referred for consideration, adopted a 
favourable report by a vote of 15to 2. The matter will 
probably come up early in the next Session of Congress. 
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THE TWIN-SCREW STEAMER “HANOVERIAN.” 
BUILT AND ENGINED BY MESSRS. R. AND W. HAWTHORN, LESLIE, AND CO., LIMITED, NEWCASTLE-ON-TYNE. 
(For Description, see Page 572.) 
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HAWTHORN LESLIE, AND CO., LIMITED, NEWCASTLE-ON-TYNE. 
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THE FIGHT FOR UNDERGROUND 
LONDON: 


In our last issue we called attention to the 
remarkable change which the situation of the 
London railway tube projects had undergone ; the 
subject is one of such importance as to justify a 
closer examination of the interests involved. Last 
session witnessed one of the most remarkable fights 
which Parliament has known ; it was waged by two 
American groups, and one English group of finan- 
ciers. The first in the field were the English in- 
terests representing the Central London Railway. 
Although not the pioneer tube, it was only after this 
line had been built and worked sufficiently to show 
its financial success that most of the other similar 
schemes were promoted. It was the first successful 
venture of its kind, and one would naturally think 
that the suggested extension of this line, which com- 
pletely filled the requirements of Lord Windsor’s 
Joint Tube Committee of 1901, would have 
been favourably considered by the Lords’ Com- 
mittee of 1902, also under the chairmanship 
of Lord Windsor; but such was not the case. It 
was a scheme proposed and backed by the highest 
railway authorities of the country, and being, more- 
over, the logical extension and completion of a 
highly successful existing line, it could have been 
constructed quickly under the most favourable 
conditions. The financial arrangements were sound, 





satisfactory, and more reasonable than those dis- 
|elosed by the opposing interests. The evidence 
-was so conclusively in favour of this scheme that 
its rejection came as a surprise to all. 

| Next in order was the Yerkes group, comprising 
the Metropolitan District Railway, and a series of 
| deep tunnel lines already authorised by Parliament, 


but on which little or nothing had been done for 
lack of funds. Most of these schemes would doubt- 
| less have lapsed had they not been bought by the 
| Yerkes interests, backed by Messrs. Speyer and 
Co., of Frankfort-on-Maine, London, and New 
York ; the Old Colony Trust, of Boston ; and last, 
but not least, by Mr. R. W. Perks, M.P., the new 
chairman of the Metropolitan District Railway. The 
system in question comprises the Elephant and 
Castle, Waterloo, Baker-street, and Paddington, 
the Charing Cross, Camden-road, Hampstead, and 
Finchley, the Earl’s Court, Brompton, and Picca- 


80/ dilly, and the Great Northern and Strand lines. 


Besides these two chief interests there were a 
large number of separate lines, promoted by several 
independent parties. Amongst these may be men- 
tioned that controlled by the London United Tram- 
ways group, represented by Mr. George White, of 
Bristol, who proposed a tube line to connect the 
terminals of their tramways at Shepherd’s Bush and 
Hammersmith with Charing Cross. Other schemes 
partly duplicated the London United proposals, 
but went on as far as the Bank, where two lines 
branched off, one to Palmer’s Green, the other to 
Walthamstow. 

The situation was changed by the appearance of 
Sir Edward Clinton Dawkins, M.P., the English 
partner of Messrs. Morgan, on the scene. He 
had returned from a trip to the United States, 
where, as he stated, he had been greatly impressed 
by the New York rapid-transit system. Both he 
and Mr. Pierpont Morgan seem suddenly to have 
realised the possibility of a vast scheme to improve 
the transportation facilities of London, and they 
at once proceeded to obtain a controlling interest 
in those lines, which, if taken in connection with the 
London United proposals, would give them a through 
route from the West, to the East, end of London. 
The Morgan group, which had little, if any, practical 
experience either in tramway, or tube railway, 
matters, were doubtless encouraged by the great 
confidence shown by that unique and successful trac- 
tion expert, manager and financier, Mr. Charles T. 
Yerkes, who, notwithstanding the host of unfavour- 
able criticisms which had been launched at him 
and his schemes, was rapidly creating a rational 
and united system out of the various. disjointed 
interests over which he and his English and 
American friends had secured control. There is 
little doubt that the success which seemed to be 
attending the Yerkes undertaking contributed 
largely towards the appearance of the Morgan 
battalions in the fight for Underground London. 
The position of the three groups had little in com- 
mon. The Central London Company had demon- 
strated the vast carrying capacity of the electric- 
ally-worked tubes, and they could raise money at 
3 per cent. Mr. Yerkes found a number of tubes 
in London sanctioned by Parliament, which the 
British public would not invest in, as well as a 
railway—the much-maligned Metropolitan District 
—which for many years, owing to its poverty, had 
been a byword for its want of progress. He and 
his friends put up their money, anxious to make 
an underground rapid-transit system for London 
which should be at least as good as that which he 
had been so successful in developing in- Chicago. 
Mr. Yerkes came forward at a time when no one 
else would lift a finger to help. 

The position of the Morgan group was quite 
different. As Mr. Fitzgerald, K.C., put it, they 
only came ‘‘ to grasp the golden apple when it was 
found to be of gold.” They came as financiers, 
taking practically no risks, flushed with their 
successes in connection with the Steel Trust and 
the Shipping Combine, and expecting to make a 
large profit by guaranteeing to find the. necessary 
capital, which presumably later on would be taken 
by the public, who would bear-all the real risks. 
This group at once saw that to carry through their 
scheme it would be necessary for them to have a 
through route, and with this object they came to 
terms with the interests represented by Mr. George 
White. 

For a detailed account of the different proposals 
before the Lords’ Committee of 1902, we must 
refer our readers- to an article. by Mr. Philip 
Dawson in the October number of Traction and 
TRANSMISSION, vol. v., page 89, and to a series 
of articles by that able American writer, the 
Hon. R. P. Porter (see TRACTION AND TRANSMISSION, 
vol. v., pages 7 and 72). 

Mr. Dawson in his article states that from a 
careful examination of the evidence before the 
Committee of the House of Lords, as well as from 
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an investigation of the facts and figures, it 
would seem impossible that the two systems 
of Morgan and Yerkes would find sufficient traftic 
to make any adequate return on the money invested. 
Be this as it may, the result of the investigation 
by the House of Lords was entirely unexpected. 
The Committee threw out the Central London pro- 
posal, but approved of most of the connecting lines 
sought by the Yerkes interests, as well as the com- 
bined Morgan and George White scheme, after 
having lopped off the proposed branch to Shep- 
herd’s Bush, which would have robbed the existing 
Central London of all the traffic it now gets from 
the London United Tramways. 

These recommendations were approved by the 
House of Commons, and referred to a Committee 
under Sir L. McIver, with instructions that only a 
complete through scheme—that is, the joint Morgan 
and White proposal—was to be considered by them. 
The reason of this is clear, as evidently it was due to 
the great advantages offered by the Morgan- White 
combination that the Lords’ Committee was led to 
recommend their Bill. It is quite possible, judg- 
ing from past experience of the Metropolitan Dis- 
trict Railway Company, that the Committee had 
grave doubts as to whether the promoters would 
act up to their promises, and consequently they did 
not look favourably upon the Yerkes main scheme. 
Had the old régime, which existed before the ad- 
vent of Mr. Yerkes and his friends, still been in 
force, such a decision could easily have been under- 
stood ; but with so pushing an American as Mr. 
Yerkes, who had behind him a record of work 
undertaken and executed, and who furthermore 
was himself very heavily financially interested in 
the success of the proposals, the action of the Com- 
mittee is rather inexplicable. 

This decision inaugurated a new policy, as pre- 
viously it had always been the practice of Parlia- 
ment never to sanction any new lines which fora 
great part of their length closely paralleled an 
existing line. Parliament has till now always 
shown a benevolent interest in schemes which they 
had already sanctioned ; and, provided the interests 
of the public were properly served, has not allowed 
competing lines to be built which would make it 
difficult, if not impossible, for those already 
granted to exist. 

We think that this departure in the methods of 
Parliament is much to be regretted. If well- 
managed schemes are not protected against im- 
proper competition, this class of investment will be 
greatly discredited, a state of affairs which is not de- 
sirable either from the point of view of the general 
public, which eventually has to find the money, or by 
the engineering profession at large, who are so greatly 
interested in the success of such undertakings. 

It was taken for granted that when Parliament 
reassembled, the schemes, as passed by the Lords’ 
Committee, would be further considered; and 
it was, of course, quite possible that in the 
fight which would be waged by the two great 
American interests involved, the Committee of the 
House of Commons might alter the decision arrived 
at by Lord Windsor’s Committee; but on the 
opening day there was an unexpected and truly 
American coup de théatre effected by the Yerkes 
interests. By skilful negotiations the Yerkes group 
had, during the recess, succeeded in buying a con- 
trolling interest of the London United Tramways. 

We may state here that the Morgan group had 
arranged to be jointly represented before Sir 
Lewis McIver’s Committee by Mr. Balfour Browne, 
while the London United Electric Railway interests 
were represented by Sir Edward Clarke. We 
cannot do better than quote from the Times of 
Wednesday, October 22, to show the clever 
American manceuvring by which the Yerkes 
interests had succeeded in upsetting the Morgan 
schemes. 

Sir Edward Clarke, at the beginning of the meet- 
ing of the Select Committee of the House of 
Commons, on behalf of the London United Under- 
ground Railways, stated that ‘‘it was right that 
he should say something as to the position in which 
matters stood, having regard to the instruction 
which had been passed by the House of Commons 
in regard to these Bills. The terms of the in- 
struction were: ‘That it be an instruction to the 


Committee to take security from the undertakers 
for the completion of the whole scheme of railways 
comprised in the Bill, either by making the rights 
of the undertakers under the Bills conditional 
upon the due performance of their whole under- 
taking, or otherwise as the Committee might think 





fit.’ The instruction was capable of two interpre- 
tations. One was that the Bill of the London 
United Electric Railways Company should not be 
passed unless the promoters gave securities satis- 
fying the Committee as to the completion of the 
whole scheme of railways proposed in the Bill. 
He had to tell the Committee that if that were 


the interpretation which they placed upon the) 


instruction, the obligations could not be carried 
out. Since this matter was before the Com- 
mittee, in August last, Messrs. Speyer Brothers 
had acquired a commanding interest in the London 
United Tramways Company. They would seek for 
power to abandon the piece of line between Sloane 
Street and Hyde Park Corner; they would make 
arrangements with the Brompton and Piccadilly 
Circus Railway (owned by Mr. Yerkes), through 
which a through route could be obtained.” 

This news came on the Committee and on the 
Morgan interests as a bombshell, even Mr. Balfour 
Browne saying that he did not know anything about 
the changed conditions of matters until he came 
into that room. He asked the Committee to con- 
sider his position. ‘‘ He had been taken to task by 
Mr. Perks, Chairman of the District Railway Com- 
pany, for having said that he was ‘in deadly 
antagonism’ with that company. Now his learned 
friend’s clients had, behind his back, put themselves 
into relationship with that deadly antagonist, and 
Messrs. Speyer, who were most largely interested 
in the District Railway, had now got a command- 
ing interest in the London United Tramways, and 
he, to use the colloquial expression, had been 
‘sold.’” 

Under these circumstances, and in view of the 
instruction of the House of Commons to the Com- 
mittee, it had probably no option but to do as it did, 
and find the preamble of that part of the Morgan 
scheme which they wished to continue by themselves 
not proved. The House of Commons had evidently 
given this instruction in order to prevent the 
possibility of the most profitable portion of the 
line being constructed first, and the rest being 
indefinitely postponed. 

Undoubtedly Mr. Yerkes, by an extremely clever 
deal, in truly American style (defined in different 
terms in the House of Commons last Wednesday), 
had got the better of the Morgan interests ; but at 
the same time the Commons’ Committee must have 
been ill-pleased at the way they had been fooled. 
Such methods are common in America; but it is 
to be regretted that they should be imported to this 
side of the ocean. Under the circumstances, and 
seeing that Parliament did not protect existing 
interests, it really has only itself to blame for the 
methods to which Mr. Yerkes resorted in order to 
safeguard the group which he represented. 

It is interesting to examine the reasons which 
led the London United interests to execute the 
sudden volte-face, and at the last moment to throw 
over the Morgan interests, with which they have 
been so long connected, and enter the hostile camp 
of Mr. Yerkes and his friends. To explain this, 
we will again quote the Times of October 22. Sir 
Edward Clarke stated that the following letter, 
dated September 19, from Mr. White to the solicitor 
of Messrs. Morgan and Co., fully explained the 
action of the London United Railways Company. 
We quote the most important sections : 


I have to acknowledge yours of the 8th inst., from 
which I gather there is now a desire that Sir Clinton 
Dawkins and I should meet to discuss this matter, but 
you will probably not be surprised that I decline to fall 
in with the suggestion. Let me remind you that through- 
out the whole progress of the Piccadilly and City and 
London United combined tube Bills in Parliament your 
clients, as promoters of the one Bill, have displayed an 
entire disregard of the relations which should have existed 
with us as promoters of the other Bill. For example, no 
sooner had we arranged to join forces, than your clients, 
without any communication with us, saddled our scheme 
with the North-East Suburban Bill (promoted by other 
parties) and thus endangered the passage of the combined 
undertaking, as was evidenced by the fact of the Lords’ 
Committee promptly eliminating that portion of the 
scheme. Then, in April, when at your request we de- 
voted much time in framing a draft agreement to give 
effect to our arrangement, as we understood it, you scoffed 
at the idea of our having what we regarded as an essen- 
tial and proper control in the management of the com- 
bined undertaking, and dismissed the matter with a 
curt refusal. We have persevered in the hope that, as 
the business was of such importance, wiser counsels would 
ultimately prevail. That it was absolutely necessary we 
should insist on equal control in the management was 
made clear to us very early in the proceedings, for 
I need only refer to the lamentable want of knowledge 
on all practical questions shown on your side on the 
occasion of the conference at Sir Clinton Dawkin’s house 





(when we were actually in Committee of the Lords), and 
when we had to cut about the whole of your figures and 
enforce our view that you should not ask Parliament to 
grant you capital powers which were something like a 
million sterling in excess of the actual requirements for 
electrical equipment, &c. In July we felt that the 
time had arrived when some definite action should 
be taken as to the pro agreement, and accord- 
ingly again applied ourselves to thinking out a scheme 
for joint working. We submitted the draft agreement 
embodying all these matters to you, with the natural feel. 
ing that it merited a careful and businesslike considera- 
tion by your clients. Judge, then, of our astonishment 
when within three days (?.e., August 2) you wrote that 
on reporting the scheme and terms of the draft agree. 
ment to Sir Clinton Dawkins, he and his firm absolutely 
declined to discuss proposals on such a basis, and you 
added. ‘‘I did not feel able to press them on their con- 
sideration.’ No self-respecting man could tolerate a con- 
tinuance of this treatment. 

Mr. Balfour Browne, after a brief time for con- 
sidering the matter, asked the Committee to post- 
pone the proceedings, to report to the House of 
Commons what had occurred, and ask for further 
instructions. He thought ‘‘that the House of 
Commons was strong enough not to allow the 
public to be jockeyed out of their through scheme 
of railway communication.” After the most careful 
consideration, however, the Committee decided 
that they were unable to do this. As already 
stated, they found that the preamble of the 
Morgan Bill was not proven. But it is evident 
that Sir Clinton Dawkins and his friends were 
not going to lie down under the rebuff they had 
received, and that strong efforts would be made to 
get Parliament to allow them to take up the 
portion of the line abandoned by the London 
United interests, and to run the whole scheme on 
their own responsibility from East to West. 

The Morgan party appear to be surprised at the 
methods followed by Mr. Yerkes and his friends, 
and at the success that attended his clever coup. 
It does not appear to us that they have very 
much reason to complain, as it was only by 
a not dissimilar manceuvre in combining with 
the London United interests after the schemes 
were being considered by Parliament, and thus 
presenting a thoroughly and entirely new pro- 
posal at the last minute, that the Committee of 
the House of Lords were induced to grant them 
their scheme. 

As already said, we much regret that financial 
‘* diplomacy ” and battles between financiers, most 
of whom do not care anything about the public, 
should be introduced in this country and prove 
successful in Parliament; but at the same time 
we do not think that any good could be done in 
the present instance by sanctioning the request of 
the Morgan interests, since by the purchase of the 
London United Tramways by Mr. Yerkes all the 
advantages which were claimed by the Morgan 
group, due to the issue of through tickets available 
on both tramway and tube, have been transferred 
to the Yerkes side. 

Mr. George White’s letter strikes us as appear- 
ing rather late in the day, seeing that there had 
been already so many disagreements ; and we are 
inclined to think that had his party sincerely wished 
for an understanding, they might have been suc- 
cessful. Also. it must not be forgotten that Mr. 
White and his friends have greatly benefited by 
the sale of the London United Tramways ; and on 
the whole the situation reminds us of the fable of 
the ‘‘ Wolf and the Lamb.” They were in an 
eminently favourable position, and concluded a 
deal which might have done credit to the sharpest 
American financier. In view of the special instruc- 
tion issued by the House of Commons to the 
Committee, they were able to hold out such an 
inducement to the Yerkes interest as to make it 
certain that they would have to buy them out, 
as this once done, they would be able for the 
present, at any rate, to throw the whole Morgan 
scheme to the ground. : 

As we have already stated, we do not think that 
the Morgan proposals were sound ; and we greatly 
doubt if there would have been any adequate re- 
turn upon the capital expenditure. There appears 
to be much in Mr. Perks’ condemnation of ‘‘ the 
very absurd rates at which Mr. Clifton Robinson 
has agreed to carry the public from Hammersmith 
to the City and Charing Cross.” In his estimates 
of the number of passengers which the line would 
carry, Mr. Clifton Robinson seems to have 
altogether left out of his calculations the fact that 
the District Railway will shortly be worked electri- 
cally, and will then be in a position to carry @ ip 
heavy traffic over a route which parallels that o 
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the Morgan scheme. Furthermore, it is an indis- 
putable fact that the majority of people prefer to 
travel by a shallow line rather than a deep one, 
and, where a choice of routes is given, will in- 
variably use the former in preference. It seems 
open to wonder whether a man with the experience 
of Mr. White ever seriously thought that the com- 
bined scheme with which he was connected could 
be successful. 

Although we cannot approve of Mr. Yerkes’ 
‘‘ American methods,” yet it must not be forgotten 
that he was really only acting in self-defence, and 
that his hand was, to a considerable extent, forced 
by the London United interests, and also by 
Parliament, who, from his point of view, had not 
given him proper protection. Besides, this is only 
one move in the game, and the end is not yet. 

Before the amalgamation was effected it was 
arranged that the Morgan group should build from 
North-East London (Tottenham) to Charing Cross, 
and the Tramways Company, from Hammersmith 
to Charing Cross. It was further agreed that 
‘‘ questions of difference should be referred to arbi- 
tration.” In a circular issued by the Morgan group 
they declare that the action of the London United 
Tramways ‘‘ involved a breach of faith, not merely 
with those who had become interested with them 
inthe promotion of the London United Bill, but 
also, which isof capitalimportance, with Parliament,” 
and ‘“‘the only defence offered for this breach of 
faith is the allegation that equal control, notwith- 
standing the difference between the capital repre- 
sented, had been anticipated and arranged for.” 
This allegation, the Morgan group state, to be 
‘“‘ absolutely untrue.” They ask that the two Bills 
should be remitted to the same Committee, with 
instructions that would enable the whole group to 
be authorised this session. In answer to this, the 
London United state that for months they had been 
trying, but without success, toget thenecessary agree- 
ment from Messrs. Morgan to carry out the under- 
standing which they had arrived at at the commence- 
mentof the negotiation. They state that the situation 
created by Messrs. Morgan had enabled them to 
secure for the public a scheme with even greater 
merit than the one which they originally proposed. 
The best effective outlet for the huge traffic of the 
London United Tramways will be obtained by link- 
ing up the company’s tramways with the system of 
the District Railway and with the various tube lines 
belonging to the Yerkes interests, and by this 
means the public will have a much more compre- 
hensive’ area, over which there will be through 
working and through bookings and cheap fares. 
They contend that the additional works necessary 
to complete the continuous East and West system as 
recommended by the Joint Committee will be much 
smaller, and if these works are authorised in the 
ensuing session, they will be constructed and 
operated years before the other schemes could 
have been carried out. 

What has happened only shows how dangerous it 
is for pure financiers like Messrs. Morgan, who 
have no practical experience with electric traction 
matters, to deal with such problems as are involved 
in the tube railways of London without calling in 
thoroughly reliable and experienced traction 
engineering advice. This they could easily have 
procured had they wished to do so. 

We believe that in this case they might not have 
proceeded with their Bill, as they would have been 
able to assure themselves from the evidence given 
on their own side that, had their proposal gone 
through, in the words of Mr. Perks, it could only 
have resulted ‘‘ in a great financial fiasco.” 

An additional interest is given to the whole subject 
by the decision arrived at by the London County 
Council, who on Tuesday last, by a large majority, 
appointed a joint committee, composed of the 
Finance, Parliamentary, Highways, and Housing 
Committees, to consider whether it would not be 
advisable for the London County Council to intro- 
duce a Bill in the coming Session to construct all 
the tubes under London which they consider 
necessary. Provided the County Council do not 
embark in an undertaking which will involve 
millions, without the most careful considera- 
tion, the appointment of this Committee may result 
m recommendations which eventually will do 
much good. We trust that they will take to heart 
the words of Lord Ribblesdale, who, at the meeting, 
stated that he doubted the wisdom of rushing in 
at the eleventh hoar where Yerkes and Morgan 
feared to tread. 


In conclusion, we think that as things have 





turned out they are for the best, as two such 
schemes as those proposed by the Morgan and 
Yerkes interests could not be operated and both 
make money. We do not believe that the public 
will suffer, and it may be noted that Mr. Yerkes 
has undertaken that any lines which were proposed 
by the Morgan interests, and which are really 
necessary for the London public, will be promoted 
and built by him. 

Since the above was written, the whole matter 
has been laid before the House of Commons. On 
Wednesday night Mr. Ashton moved a resolution 
to the effect that the Piccadilly, City, and North- 
Kast London Tube Railways Bill should be recom- 
mitted. The basis of his contention was that Par- 
liament had been tricked, and that such tactics 
ought not to be permitted. The matter was debated 
for an hour and a half, and speeches were made by 
Mr. Perks, Mr. J. W. Lowther, Chairman of Com- 
mittees, and Sir L. McIver, the Chairman of the 
Committee that considered the Bill, and others. 
Sir L. MclIver’s words naturally had great influence 
with the House, and they were not wanting in 
severity. He characterised the transaction which 
had taken place as a scandal which probably had 
no precedent in the annals of their committee work. 
A great scheme had been wrecked by a Stock 
Exchange ‘‘ ramp” in which it was proposed to make 
the London roads pawns on the chequer board of 
Wall-street. Mr. Lowther said that the promoters 
of the Bill (the Morgan party) had been very 
badly used, but not by the House of Commons 
or by Parliament. Their enemies were of their 
own household. Mr. Perks said that it was the in- 
tention of the District Company, acting in common 
with some other companies, to submit to Parliament 
next session a scheme which would give a second 
route from Hammersmith to the City. Eventually 
Mr. Ashton withdrew his motion, and the matter 
must now stand over until next year, when we 
may expect to see a great fight, into which the 
London County Council will possibly descend, as 
did the gods at Troy, when Achilles and Hector 
joined in mortal combat, though not with the same 
intention. 








TECHNICAL EDUCATION AND THE 
NAVY. 

Mr. Joun Tweepy, in his admirable address, 
delivered on the 24th inst., as President of the 
North-East Coast Institution of Engineers and 
Shipbuilders, brings together two subjects which 
are more closely connected than might at first 
glance be appreciated. In the earlier part of the 
address he dealt largely with the Naval Engineer 
question, whilst the latter part was devoted to the 
discussion of the Technical Education problem. It 
is hardly necessary, in addressing engineers, to say 
that Mr. Tweedy is perfectly sound on both these 
subjects. The connection between them, sug- 
gested tous by their being placed together in the 
address, is that it is the lack of technical education 
with a section of naval officers that is the cause of a 
certain amount of inefficiency that, unfortunately, 
yet undoubtedly exists in the Navy. Just as in 
the pre-steam era of masts and sails no naval officer 
could be considered efficient who had not a tech- 
nical knowledge of the method of propulsion of the 
ship, so now, in the days of machinery, the 
naval officer should have technical knowledge of 
the mechanism which actuates his vessel. Such 
knowledge is difficult to attain. It means years of 
study, and, what is more disliked, a considerable 
amount of dirty work, around which no heroic 
traditions have gathered, as they have around the 
firing of guns. The naval officer must, however, 
realise that there is something needed for his pro- 
fessional equipment besides heroics; although 
there is just as large a field for heroism in the 
engine-room as on deck ; possibly larger, because 
there is less of the stir and excitement of battle, 
though more nerve tension. 

This consideration is, doubtless, a little beside 
the mark, for naval officers of any rank or grade 
have never been careful to consider where most 
danger or where most trying conditions were to be 
met, unless it were with an endeavour to occupy 
those positions. Probably the opposition of execu- 
tive naval officers to making themselves competent 
engineers —or allowing competent engineers to 
become executive naval officers, for it is imma- 
terial in the end which way the matter is stated 
—arises from that ‘inertia of the human 
mind,” to which Mr. Tweedy refers in connection 





with another subject. No doubt it is the lack of 
appreciation of the part engineering must play in 
future naval wars that leads executive naval 
officers to neglect the technical education needed 
for efticiency in their profession. We have a strik- 
ing ——— of this in the writings of Lieutenant 
Carlyon Bellairs, perhaps more especially in his 
letter which we printed in our issue of October 24. 
To an engineer of either the Navy or mercantile 
marine his articles in the Monthly Review must have 
seemed, at first sight at any rate, simply perverse. 
But we must remember that Lieutenant Bellairs 
has hardly an elementary kndwledge of the func- 
tions of machinery or the qualifications needed for 
its upkeep and replacement. Nothing could show 
this better than the remarks in his letters. He 
supports, first of all, the substitution of artificers 
for engineers ; and he then goes on to criticise our 
analogy of the promotion of artificers to be engi- 
neers to the promotion of a boatswain to executive 
rank. Lieutenant Bellairs says: ‘‘ Ifa chief petty 
ofticer and a warrant officer could, even for a few 
years, understudy a lieutenant, as an artificer does 
an engineer officer every day of his life in the en- 
gine-room and the stokehold, and constantly do the 
work of his superior ofticer, then one of the most pres- 
sing problems connected with war would be solved. 
For actual fighting we can replace the lieutenants 
from the lower ranks, but for navigation and tactics, 
and fearlessness of responsibility, we can only fall 
back on those warrant officers who have been given 
experience in torpedo craft and gunboats.” 

e have to thank Lieutenant Bellairs for these 
passages, for they throw a flood of light on what 
has been to us a somewhat inexplicable phenomenon, 
as probably it has been to many other engineers. 
We have often wondered how it was that a section 
of executive naval officers—for after all it is 
only a section—should so strongly have opposed 
engineering taking its proper position in an engi- 
neering navy. These gentlemen have been trained 
in the highest school of honour aud manliness, and 
yet they seem to be actuated by the narrowest spirit 
of petty jealousy! Yet we now see it is not so; 
it is simply want of technical education. For 
illuminating properties we would couple the above 
sentences of Eicaiusad Bellairs with the famous 
statement of Admiral Sir Anthony Heskins, some- 
time First Naval Lord, who likened the duties of 
a naval engineer with those of a Lascar starting a 
steam winch with a bottle of oil in his hand. 

To engineers such misconception (the more 
appropriate word would, we fear, be offensive) 
appears collossal ; but we must be considerate and 
make allowances for disabilities under which these 
gentlemen labour, whether commander-in-chief on 
the Mediterranean station or simple lieutenant— 
their sad lack of technical education. An artificer 
understudies an engineer every day of his life in 
the engine-room and the stokehold, and constantly 
does the work of his superior officer! Does 
Lieutenant Bellairs know—he hardly can—that 
the work of an engineer consists of something 
more than turning on steam, oiling bearings, and 
reversing engines in conformity with orders from 
the bridge ; or even taking and working out indi- 
cator diagrams ? Does he Raaw that there is a dif- 
ference between engineering and engine-driving ? 
For what purpose does he think that naval engi- 
neers have first to undergo a five years’ technical 
course at Keyham if they can learn their duties by 
‘*understudy ” in the engine-room and stokehold ? 
Now it may be that Lieutenant Bellairs— and 
he is evidently an excellent representative of a 
class—holds that the five years’ hard training in 
scientific principles is quite unnecessary for a naval 
engineer ; indeed, that is obviously the case. But 
it is not the opinion of the executive naval officers 
who established the course, and all those who have 
since continued it. Neither is it the opinion of 
Parliaments that have voted the money, nor of 
civilian engineers connected with naval matters. 
The conditions to bear in mind in considering this 
matter are not those which prevail during ordinary 
running at sea with all going smoothly ; although 
even here in the matter of steam economy and some 
other questions there is room for the application 
of higher engineering knowledge. Neither in the 
overhaul and repair of machinery in port, nor in 
the case of minor accidents does the demand for 
the engineers’ higher knowledge so fully arise. 
But it is the day of battle the country must con- 
sider, and the day after, when not only engines 
and boilers, but dynamos, hydraulic machinery, 
hull structure, auxiliaries, and the whole compli- 
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cated and highly scientific mass of machinery which 
goes to make up a modern warship may be more 
or less damaged, parts of it, perhaps, wholly de- 
stroyed, and may have to be redesigned and re- 
constructed ; or, what would be more difficult to 
some extent, dispensed with altogether for a time. 
If Lieutenant Bellairs thinks such things as these 
can be learnt from ‘‘ understudy’”—as he evidently 
does—he is very much mistaken—as he evi- 
dently is. é 

We, however, take exception to the word ‘‘un- 
derstudy” as misleading. It isa term which is 
theatrical in its origin, and is appropriate enough 
in its original connection. But an artificer can 
never ‘‘ understudy” an engineer, because he never 
perceives the purely engineering function. What 
should we say to an actor’s understudy with no 
more knowledge of the part than was to be gleaned 
from watching the original’s boots, without ever 
seeing his face or hearing his voice ! For the same 
reason we object to the designation ‘‘ artificer- 
engineer.”” As soon as an artificer truly raises 
himself to the status of an engineer (which, of 
course, is quite possible for genius) he ceases to be 
an artificer. One might as sensibly speak of a 
master journeyman, 

There are other points raised by Lieutenant 
Bellairs’ interesting letter. We see by it how 
much easier it is to substitute warrant officers for 
executive officers, than for artificers to become 
engineers. ‘‘ For actual fighting,” he says, ‘‘ we 
can replace the lieutenants from the lower ranks.”’ 
Well, actual fighting is the ultimate object of a 
fighting force—at least, that is the view of the tax- 
payer—but for actual fighting we certainly cannot 
substitute the artificer for the engineer ; unless, 
indeed, all the hard knocks are to be on the other 
side. Then come ‘navigation and tactics and 
fearlessness of responsibility ;” but even these are 
within the competence of those warrant ofticers 
who have been given experience in torpedo craft 
and gunboats. That is Lieutenant Bellairs’ opinion ; 
so we suppose he would not only disestablish Key- 
ham, but the Britannia also. 

There remains the question of discipline. Lord 
Charles Beresford is a name to conjure with, and 
Lieutenant Bellairs enlists him on his side. First 
we are told that ‘‘ The intervention of public bodies 
is most undesirable in questions of discipline.” No 
doubt, in individual cases of discipline as carried 
out ; but in questions of principle as affecting disci- 
»line, one section of naval ofticers cannot expect to 
Ve above criticism ; at any rate, if they do, they will 
expect in vain. ‘‘ There is nota shadow ora shade of 
reason for the demand which has been made from 
outside the Navy that the engineers should punish 
a part of the crew ;” adds Lord Charles. The de- 
mand has not only been made from outside the 
Navy, but also from inside the Navy, and with as 
loud a voice as that somewhat inarticulate class, 
the engineer ofticers, canexert. We will add also, 
from our own knowledge, that some, at any rate, of 
the class who would be liable to suffer punishment 
would prefer to see the power in the hands of 
those—the engineer ofticers—-who are in a position 
to discriminate where punishment should be 
awarded. Perhaps no class suffer more from the 
inability of engineers to correct their subordinates 
than the diligent and naturally hard-working men 
of the engine-room complement. It is so difficult 
to prove charges of laziness, skulking, and general 
slackness before the tribunal of average executive 
officers that the thing has to go by default, and as 
the work has to be done somehow by someone, the 
willing men have to bear the burden. So far as 
the men are concerned, we should say that those in 
favour of the present system would be found to 
consist of the most incompetent. Beyond this, 
however, there is the question of discipline 
during the time of battle. Discipline is founded 


on the power to punish; that is not quer- 
tioned. What then would’ be the discipline 
of the engine-room at the supreme hour; what 


would be the power of an engineer to stem 
panic, to keep his men cool as would be needed to 
handle engines, with steam escaping, machinery in- 
jured, and all the death -dealing horrors from 
which engine and boiler rooms will not be exempt, 
if those under him have been accustomed to think 
he is invested with no disciplinary powers? It 
has been said that a lieutenant would be told off 
from the deck to maintain discipline. Could 
anything be more futile? The lieutenant’s duties 
would call him elsewhere. But even if it were not 





s», what would be the efficiency of a disorganised | 


engine-room if orders had to be translated, or in- 
sisted upon, by a man who knew nothing of their 
meaning / 

The whole thing is too absurd to need discussion ; 
indeed, the present system is a travesty of all the 
arguments the executive naval officer produces— 
and we would be the last to controvert them—as to 
the reason for his position and the obedience he 
enforces. 








BRITISH RAILWAYS. 


Tue Briton cherishes above most of his birth- 
rights the privilege of grumbling, and a never- 
failing object is his morning or evening train. It 
is timed at an awkward hour in relation to his 
personal needs, it does not run without stoppages 
to his destination, it may be delayed when he is 
punctual, or, what is equally worse, it persists in 
being in time when he is late, and so on in infinite 
variety ; and we would not have it otherwise, for 
the result is satisfactory. The grumbler is made 
content until the next time, and pin-pricks may 
quicken the local railway officials. But, after all, 
when one regards our railway system as a whole, 
and considers the area of its useful and econo- 
mical work from John o’ Groats to Land’s End, 
one cannot help being satisfied with existing manage- 
ment. This is especially the case where comparison 
is made with Continental systems, where the rail- 
ways are run for the convenience of the bureau- 
cratic military authorities or to satisfy the require- 
ments of officialdom, rather than for the conveni- 
ence of the public. We are far from claiming 
superiority in all things ; but the general effect, as 
revealed in the report issued this week by the 
Board of Trade, is favourable. 

This report analyses last year’s balance-sheet, 
and the first point is the apparent confidence of 
the investing public. The average return on 
railway stock has been steadily dwindling—ten 
years ago it averaged 3.98 per cent., to-day it is 
3.33 per cent.—and yet there is no difficulty in 
raising more capital for those works of improve- 
ment and development which may be necessary for 
accommodating traffic, but are not always directly 
remunerative. In ten years the mileage has only 
increased 1753 miles, and yet the capital has grown 
to the extent of 250 million sterling. Some part 
of the latter is due to nominal, rather than actual, 
additions to capital ; but such nominal additions 
are in some part compensated in the aggregate by 
the constructional work paid for out of revenue 
instead of capital account. It follows, therefore, 
that of the 250 million sterling added in ten 
years, much is due to improving facilities on exist- 
ing lines as a result of competition, as well as for 
new railways. Weare sometimes reminded that fares 
have not been reduced much ; but it is forgotten 
that they are much less than in most countries, and 
that inversely the accommodation is superior, and 
average speeds higher. The total capital now 
stands at practically 1196 million sterling, of which 
187 million, or 16 per cent., is due to the nominal 
additions referred to. On this capital, as we have 
said, the average rate of interest paid last year was 
3.33 per cent.; ordinary stock got 3 per cent.; 
preference, guaranteed and debenture stock, 35 per 
cent. In view of the facilities provided and the in- 
creasing expenses, these results are satisfactory ; and 
it is doubtful whether any Government manage- 
ment could secure money so freeiy at a lower rate. 

The continued growth of the expenses is, how- 
ever, a serious item. Last year 63 per cent. of the 
revenue was required to meet charges, as compared 
with 62 per cent. in the previous year, while the 
average for the preceding eight years was about 57 
per cent. In other words, while every train-mile 
on an average earned nine-tenths of a penny more 
than in the previous year (59.92d.), the expenses re- 
quired 38.76d., or nearly 2d. per mile more than 
in the previous year. There has been a change in 
the system of accounting ; but even allowing for 
this, there is again a serious addition to charges. 
Can this be easily remedied? The coal bill was, 
perhaps, heavier than it need be in the future ; 
prices may decrease. Last year’s bill was heavier 
than in 1900, which is contrary to expectations ; 
and yet the quantity used was less—11,022,893 tons, 
as compared with 11,197,122 tons. This is accounted 
for by the continuance of high prices for railway 
coal owing to pre-existing contracts, and, no doubt, 
there will be some economy on this score during the 
current year ; but the low prices of 1894-8 are not 
likely to return. Wages have also increased, and 


there is little chance of any diminution in the 
future. During the past year, with only 0.7 per 
cent. increase in gross receipts, there was an 
increase of 1.5 per cent. in the wages bill of the 
locomotive and traftic departments alone. More 
passengers were carried, but the volume of and 
receipts from goods traffic show a marked de- 
crease, so that less work had to be done, yet there 
was a large growth in labour charges. The obvious 
inference is that as far as possible labour should 
be dispensed with. An economy in traction ex- 
penses might possibly be effected by adopting elec- 
tricity on local lines—some authorities have put 
the saving at 14d. per train-mile ; but the efticient 
and economical electrical working of main line 
traffic is a matter which as yet presents many un- 
solved problems, and in any case the scrapping of 
the 21,823 locomotives in use in the United King- 
dom, and the reconstruction of the permanent way 
for electric traction, is an undertaking demanding 
courage. 

Viewed from the point of view of a trade baro- 
meter, the railway returns are not quite satisfac- 
tory. There has been a decrease of 2.7 per cent. 
in the tonnage of mineral traffic ; of 0.5 per cent. 
in general merchandise ; the net result being a 
shrinkage in the volume of the goods traftic of 2.1 
per cent., equal to 9 million tons, the total being 
415.9 million tons, as compared with 424.9 tons 
in the previous year. It is true that 1900 marked 
high water from this point of view. The ebb 
has undoubtedly set in. The net decrease in re- 
ceipts is 506,000/. There was a decline of 80,0001. 
due to live stock; and 644,0001. to minerals ; 
but general merchandise assisted to compen- 
sate for these by an addition of 218,000. The 
management wisely reduced the goods train-mileage 
to the extent of 3.8 per cent.; so that the receipts 
per mile were higher than they have ever been— 
73.25d., as against 71.06d. in the previous year, 
and an average of between 69d. and 70d. in the 
preceding eight years. This is probably indicative 
of increase in the capacity of wagons, and in the 
total weight of trains—two directions in which 
economy may be sought. The difficulty in such 
case is the limitations at pit-heads and harbours, 
where appliances are all designed for short 
wagons ; while the fact that such a very large pro 
portion of mineral wagons is owned by traders 
greatly militates against an extensive change. Con- 
servatism and the disinclination to discard obso- 
lete or expensive plant in the face of greatly 
improved apparatus is the bane of the British 
merchant, and here it is most distinctly operative. 
It is not enough to introduce mineral locomotives 
of great tractive power if the paying load cannot 
be increased. The inducements held out by the 
railway companies ought to awaken traders and 
shippers to the economy of changing their rolling 
stock, and the harbour and mine-owners their 
staithes and pithead gear. 

The passenger traflic shows a satisfactory in- 
crease : that is in accordance with the tendency to 
travel and the augmentation of population. The 
number of passengers has increased by 2.6 per 
cent., and the payments by 2.7 per cent. There is 
an increase evidently in the long-distance second- 
class passengers—indicating, what we have long 
contended, that there is a clientele for second-class 
accommodation provided the excess over third-class 
fare is not too high. Although the number of 
second-class passengers has decreased 0.3 per cent., 
the receipts have gone up 3.9 per cent., which must 
be satisfactory to the railways. The decrease in 
numbers is partly due probably to the competition 
of tramways in the suburbs of large towns. It is 
further interesting to note that first-class passengers 
have increased in numbers 0.9 per cent., while their 
receipts have gone up 2.5 per cent. Here also the 
inference is that more long-distance journeys have 
been made, and again we would point the moral in 
favour of a moderate difference. Many would pay 
40 or 45 per cent. for the better company, the greater 
space, and slightly improved upholstering of the 
first-class compartment who would object to the 
80 or 100 per cent. addition to the third-class fare ; 
and the result might be fewer empty carriages, 
especially on long-distance trains. Unless some 
{such concession is made, we are bound to drift 
‘sooner rather than later to the universal class, 
‘which is not quite what is wanted in this country. 
| As it is, out of every 10,000 ngers booking 
‘upon the railways of the kingdom, 9120 go in the 
third class, 586 in the second, and only 294 in 
the first class. 
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THE COMPRESSED-GAS INDUSTRIES. 


Havine regard to the laudatory notices which 
the partially-developed Pictet oxygen process has 
obtained in the daily. press, it seems of interest to 
note one or two particulars concerning the manu- 
facture and sale of compressed oxygen and carbonic 
acid. To begin with, what will be admitted to 
be the most important point in a commercial under- 
taking—viz., the current or prospective demand— 
there really are no indications that metallurgists 
or others are crying out for an unlimited supply 
of cheap oxygen, as we have been led to suppose. 
From facts and figures of which we are possessed, 
it appears that the existing companies engaged 
in the manufacture and retailing of oxygen do not 
show any increased demand for their product 
during the last ten years: a fact which cannot be 
explained away, or at least, not to any great extent, 
by considerations of price. Efforts to find new out- 
lets for the gas, or to increase the demand for 
existing purposes, have met with but very little 
success ; and in the face of this fact it seems some- 
what out of place, to use a mild expression, to talk 
of the unlimited possibilities for the employment of 
oxygen, at whatever price it may be found possible 
to supply it. Look at the case of ozone : there are 
several processes in existence controlled by patents 
which would undoubtedly prove most profitable to 
their possessors if only a demand for ozone existed ; 
unfortunately, however, for those interested the 
demand is not only very small, but shows no ten- 
dency to increase, though a good deal may be 
written about the isolated cases where it has been 
adopted in the purifying of sewage and in metal- 
lurgy, tanning, &e. 

There are not wanting those who predict a 
greatly increased demand for oxygen if the price is 
really low, for certain purposes, of which two may 
be specially mentioned. The first case is that of 
the manufacture of producer gas, where it is 
suggested that pure oxygen might replace atmo- 
spheric air, with its useless complement of nitrogen, 
with good effect. The other proposed use is for 
the revivification of spent oxide from gas purifiers : 
though in regard to this it appears that unanimity 
does not exist, for while some contend that the use 
of air, as is the regular custom at present, diminishes 
the illuminating power of the gas by introducing 
nitrogen, others aver stoutly that this is not at 
all the case. It has been stated that, in connection 
with the Pictet scheme which is now undergoing 
extensive trials in Manchester, that the importance 
of cheap oxygen cannot be overrated ; but a certain 
anount of exaggeration attaches to this opinion, 
which really does not seem warranted by the history 
of other oxygen-producing processes. 

Turning now to carbonic acid, the manufacture of 
which gas is well established as an important in- 
dustry, it is worthy of note that, in the event of the 
Pictet oxygen process being adopted on the com- 
mercial scale, a large amount of carbonic acid will 
be obtained as a bye-product, and in cost of pro- 
duction it is expected to compare very favourably 
with that obtained from coke or limestone. It 
hardly looks, however, as if there would be a ready 
market for a largely increased output, except at the 
expense of those who are doing the business at the 
present time. The gas is largely used by mineral- 
water manufacturers, but it does not, as in Germany, 
find employment in connection with the distribution 
of beer. In the country just named, compressed 
carbonic acid is largely used for forcing the lager 
beer from the barrel to the tankard, while no such 
application is to be found in England. Of course, 
4s is well known, quantities.of the gas go to waste 
from the fermenting vats of breweries ; and no 
doubt if a greatly increased demand existed this 
source of supply could be utilised, as continental 
practice has found the matter to be quite feasible. 
At the present time, however, our brewers—with 
the notable exception of Guinness—do not seem to 
think it worth their while to enter into competition 
with the companies already concerned in the manu- 
facture of the gas from other sources. We do not 
care to inquire too closely into the profits at pre- 
sent being made in the compressed carbonic acid 
industry, but from the known cheapness of the raw 
products, and the comparatively low cost of manu- 
agi by the processes now available, we imagine 

at competition from other sources would lead to 


® reduction of present charges ta reduction, ‘more- 

er, which could be borne without annihilating 
te altogether. In one large factory the gas is 
Obtained as a bye-product from a manufacture in 





itself yielding a handsome profit ; and it is pretty 
obvious that the selling price could be reduced, if 
it were found advisable to cut against competition. 
In saying this, we do not overlook the all-important 
matter of cost of carriage of the tubes, because 
this it is which is the chief factor in causing the 
principal amount of the business done to be with 
customers in the vicinity of the carbonic acid 
works. Where there is sea-carriage, distance loses 
a good deal of its power as a limiting factor in 
business, as is well seen in the shipments from the 
Tyne to our eastern and southern countries. 

In speaking -of the application of carbonic acid, 
there can be no doubt that increased business 
between the manufacturer of the gas and retailer 
of mineral waters will result from the operations of 
the company which has the somewhat cumbrous 
title of Super-/Hration, Limited. The operations 
of this company will bring the tubes of compressed 
gas into wider use, and this being so, it is satis- 
factory to know that the very great precautions 
which are now taken in their manufacture render 
any anxiety on the part of the public with regard 
to their potential dangers quite superfluous. There 
does not seem to have been any accident since the 
fatal Bradford case, which is no doubt generally 
forgotten by this time, the hard steel which was at 
first used being now universally replaced by a softer 
variety. Trials which have been made by dropping 
the charged tubes on to a hard surface irom a great 
height have shown how safe they are in this respect. 
The great point to observe is that room must be left 
for expansion of the liquid; it has a high co- 
efficient of expansion, and thus it is exceedingly 
dangerous to fill the tube up to the nozzle. With 
regard to railway carriage, the companies impose no 
restrictions except that the tubes must have a 
covering of wood or sacking: the impression 
evidently being that this insures safety if the tubes 
should be dropped, as in the Bradford case. This 
precaution does not commend itself as of any 
particular utility, but at any rate it seems to give 
confidence to those who have to handle the tubes, 
so one need not be too critical on the point. We 
may be wrong in our belief that there is no 
great opening for cheap oxygen, but the amount 
of money which has been spent in vain by existing 
companies in urging the claims of oxygen over 
atmospheric air for all sorts of purposes, from 
gas purification to Siemens’ regenerative furnaces, 
should surely prove a warning to enthusiasts who 
essay to tread the same paths of exploitation. The 
idea of manufacturing carbonic acid on a commer- 
cial scale from air which contains but four parts in 
ten thousand does not, however, commend itself, 
when we consider the claims of coke, or carbonates, 
as raw material. 








NOTES. 
RECEIVER FOR HERTZIAN OSCILLATIONS. 

THE new coherer of Professor G. M. Minchin, 
F.R.S., of the R. I. E. College, Cooper’s Hill, 
which we briefly mentioned in our reports on the 
Belfast meeting of the British Association,* con- 
sists of a carbon pencil, about 1 centimetre in 
length, resting horizontally in a stirrup shaped out 
of aluminium wire. The ends of the wire form 
small loops, into which the pencil fits loosely. 
The device is contained in a glass tube, into which 
the electrodes, two platinum wires, are sealed. 
The one electrode joins the middle of the stirrup, 
the other electrode just reaches into the mercury 
which fills the lower portion of the tube ; a third 
platinum wire, soldered to the carbon pencil, and 
dipping into the mercury, completes the connec- 
tions. Before the tube is sealed the mercury is 
kept boiling for some time, so that the tube be- 
comes filled with mercury vapour, and it is sealed 
in this condition. This coherer device forms part 
of the receiver, which itself consists of a large 
metal plate mounted on a pole; the plate is to 
take up the electric waves emitted by the dis- 
tant oscillator. The receiver plate is earthed 
through a.coil of large inductance, but small 
resistance. A single dry cell, the coherer just 
described, and a telephone form a short cir- 
cuit, branching off from the earth wire of the re- 
ceiver-plate above the coil. The arrangement has 
proved very sensitive, and the telephone indicates 
every dash and dot sent from the oscillator. When 
the telephone was replaced by a relay, however, for 
the purpose of recording a message, it was found 





* See ENGINEERING, page 529 ante. 





that the coherer did not decohere sufficiently 
without tapping to operate the relay, though 
the decoherer is quite eflicient for the tele- 
phone, as just mentioned. Professor Minchin 
is hence studying the influence of certain modi- 
fications in his arrangements. In the device so 
far spoken of, the carbon makes contact fh both 
stirrups, the two contacts being electrically joined 
in parallel; the relay could, therefore, only 
work when both contacts failed simultaneously. 
The arrangement now under trial dispenses with 
the central horizontal portion of the stirrup and 
with the mercury, so that there remain only two 
aluminium wires, bearing the carbon pencil, each 
wire being directly connected with one of the plati- 
num terminals. The two sensitive contacts will, 
therefore, be in series, and failure of either should 
operate the relay. 


Tue WorkING OF SuBURBAN TRAFFIC. 


In a paper read before the American Institute 
of Electrical Engineers, Messrs. J. Arnold and 
W. B. Potter give particulars of a series of trials 
made to compare the efticiency of steam and elec- 
tric locomotives in rapidly accelerating trains. 
The steam train was hauled by a very powerful 
locomotive, recently built for the New York 
Central Railway, and specially designed for the 
smart working of suburban traffic. The engine 
is of the rear tank type, and has a total weight 
of 214,000 Ib., of which 128,000 Ib. is available 
for adhesion. The cylinders are 20 in. in 
diameter by 24 in. stroke, and the driving 
wheels, of which there are six coupled, measure 
5 ft. 3 in. over the treads. The total heating 
surface in the boiler is 2465 square feet. This 
locomotive was followed by a train which in 
different tests varied from one to six cars, of 
which the lightest weighed 45,640 lb., and the 
heaviest 60,250 lb. The electric train consisted 
of two electric motor-cars, weighing respectively 
73,000 lb. and 70,000 lb. which were also coupled 
up with the cars above mentioned. The weight 
available for adhesion was, in this case, 143,000 lb. 
Whilst the steam locomotive proved capable of 
giving as large a maximum starting effort as the 
electric motor, it proved incapable of maintaining 
this ; and, in spite of its enormous heating surface 
and large firebox, the pressure quickly dropped on 
starting from 200 1b. to less than 185 1b. per square 
inch, and this in spite of the most careful hand- 
ling. The following figures show the marked 
superiority of the electric train in getting under 
way. 

. Miles per Hour Attained in 10 Seconds. 


| 
Number of trailers 1. 2. 3. | 4. | 56. 6. 
Electric train .. .: 22.5 | 20.7 | 17.3 | 14.4 | 12.6 | 11.2 
Steam train Bee | 3B) 125) 12 | 10 9.7 





Miles per Hour Attained in 20 Seconds. 














Number of trailers 1. Aris 4. 5. | 6. 
Electric train... .-| 84 32.3 | 20.4 27.4} 24.6 | 21.2 
Steam train ee ..| 2 21.2 | 21.5 | 19.5 18 16.3 








Miles per Hour Attained in 30 Seconde, 














Number of trailers 1 | 2 | 3 4 ,| &- | 6 

Electric train ..| 882 | 36.4 | 842 | 324 | 30.3 | 281 

Steam train fe .-| 31.7 | 26.2 | 27.2 Sycod | 23.2 pmae 
} | 











The above figures show that with the heavier 
trains the steam engine is not so very much behind 
the electric motor for the first 10 seconds, but its 
inability to keep up its accelerating power is 
markedly shown on comparing the speeds reached in 
30 seconds. In each set of experiments the 
power was cut off at three-quarters of a mile 
from the starting point, and the brakes applied 
so as to bring the train to rest as near the 
mile-post as possible. The steam trains always 
over-ran this post by one-twentieth to one-sixth 
of a mile, whilst the overlap with the electric 
trains was but one-fiftieth to one-twenty-fifth of a 
mile. This difference arose from the fact that the 
maximum speed reached by the steam locomotive 
was greater than the maximum with the electric, 
though the latter had the higher average speed. 
Nevertheless, the total power taken by the latter 
was less, and the advantage of the electric train 
would be still further enhanced if the power taken 
was reckoned on the basis of the seating capacity 
provided, since the motor-cars, being each able to 
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PLAN OF THE EXHIBITION GROUNDS. 


seat sixty-four passengers, the clectric train could | the buildings, on platforms about 30 ft. from the|absolutely necessary to insure that all trains 


carry a greater paying load than its steam equiva- | ground, so as to have an uninterrupted play on all jcame to a stop at certain points and to regu- 
An experiment with the steam locomo-| sides, and will be designed to discharge a con-|late the speed automatically. For this purpose 
‘tinuous jet 3 in. in diameter, at a pressure of over | the line has been divided into five sections. 


lent. 
tive showed that its daily consumption of fuel, 


including time lost in standing by, was 15.6 lb. of | 150 Ib. per square inch. The required pressure 


Each 
station forms one section, the track portion next to 


coal per effective horse-power hour, whilst with the | will be given by nine pumps, put down in a build- | it another section, and the fifth section is formed 
electric train it was but 6.6 lb. of coal per effective |ing west of the Machinery Hall; they will draw| by the central portion, which alone has a length of 
Only this central trolley section 


horse-power hour, and a cheaper quality of fuel could | from the lake, thus rendering the Exhibition | 1.3 kilometre. 
be used, Taking into account other costs, such as | fire service independent of the town supply. 


interest on investments and the like, the authors | 
conclude that there is no great difference in the | 
cost of working a suburban service by steam or by 
electricity. 


Tue St. Louis INTERNATIONAL EXHIBITION. 


is permanently under current. The attendant 
turns a switch when he is warned by the signal 


Exectric UNDERGROUND Rattway At STASSFURT. |that the train is approaching ; and the train 


A peculiar electric railway for salt transport has, | 


moves as long as he keeps that switch turned ; 


since December last, been in operation in the famous | as soon as he lets go, the switch cuts the section 


| Stassfurt salt mine district. 
| close under thesurface ; butithas several termini, and ‘the train, which has reached the terminus, and 


It is only a short line | 


out automatically. The attendant now jumps on 


We illustrate above the ground plan of the | it is worked without any men on the trains. Since | with the help of another controller he shunts the 
St. Louis Exhibition, showing the situation of the | May, 1900, as we learn from a detailed account locomotive so that it is again in front of the train 
The Committee which J. Westphal has published in Glick Auf! of | for the return journey. When the time has come 


main buildings and _ pavilions. 
inform us that up to their meeting on the 11th inst., | October 4, the Achenbach pit of the Royal salt he lets the train start slowly ; he jumps down and 


they had received from twenty-three foreign} mines has been gradually flooded. 
Governments the promise that they were going | spot for obtaining the valuable raw material that | despatches the train on its proper journey. 


The nearest | 


walks to the stationary controller (or switch), oo 
e 


to participate in the Exhibition. France, Mexico, | used to be quarried there—potassium salts, espe- | locomotive is provided with a hand-brake and an 
and Canada have submitted their plans to the com- | cially carnallit, a double chloride of potassium and | electro-magnetic brake. Another automatic switch 
mittee, and these plans have been accepted. The magnesium—was the Berlepsch-Mayenbach pit, | throws in resistance if the speed of the train should 


Exhibition Company have been asked to 4 


situated at a distance of 1.75 kilometres (a little | 
over a mile) ina straight line. For various reasons, | 


become excessive on the central section ; this switch 
is placed between the negative main and the rails. 


Ceylon an area of 40,000. square feet on which 2 
An | it was decided to carry the salt through a tunnel at | In order to enable the attendant to watch the train 


to erect a tea pavilion and tea garden. 


imperial commission from Germany will arrive a depth of between 20 ft. and 30 ft. : 
shortly to take the necessary steps for the above the underground water level; draining is, | contacts under which the locomotive passes ; 


The visit | however, required. The line was planned for trains 
|of 30 trucks, each of 0.9 ton capacity, to be pulled 


German Government participation. 
of the Crown Prince of Siam, early in November, 
is to be made the occasion for definite arrangements 
for that country’s exhibition; Siam has already 
appointed a Commission ‘An interesting feature 
of the work now in progress is the laying down of 
the high-pressure water-pipe system for fire-ex- 
tinguishing. There are to be, we are told, 15.5 
miles of cast-iron pipes ranging in diameter from 
4in. to 24in. ; 19.8miles of wrought-iron water pipes 
from ; in. to 6 in. in diameter ; and 375 hydrants 
capable of discharging 2in. and 3in. jetsof water. The 
system is to run both underground and on the roofs of 
the various buildings ; automatic sprinkler sets will 
also be laid on an extensive scale. A novelty in 


protection from fire is announced in the shape of 
** deck turret revolvin 
a last resort only. 


s,” to be used as 


= 


That level is | 


by an electric locomotive at a speed of 3.5 metres | 
(11 ft. 6 in.) per second, so that with a single track | 


over the chief portion of the line, 600 tons of salt | 


to run simultaneously and to cross at a passing | 


The tunnel has a | 


| EMIGRATION ee ve ogo =A = 
| grants from Hamburg in tember was 9129, as comps 

| rth 8471 in reer. bag 1901, 7277 in September, in 
4750 in September, 1899, and 3640 in September, 1898. 
The te number of emigrants from Hamburg in 
the first nine months of this year was 97,246, as sopra 
with 69,096 in the corresponding period of 1901, 86,0: 
in the corresponding period of 1900, 55,711 in the me § 
respondi iod of 1899, and 31,117 in the rp 3 


ding peri i 
ing period of 1898. German emigration would accord- 


lace in the middle of the line. 
height of 7 ft., and a maximum width of 6.5 ft., 
and the track is laid along one side, so that on the 
other side a clear space of 21 in. width is left, in 
which a man can safely stand while a train is passing. 
A double concentric cable leads to the trolley line, 
which is suspended along the top of the tunnel. 
The locomotives have two motors, each of 12 
horse-power maximum, on the axles. As there 
were to be no drivers on the trains, but only 


on its journey, the central section is fitted on = 
hes 
contacts work an indicator at the terminus. There 
are also signal bells, and every care appears to 
have been taken to prevent accidents. Mr. 
Westphal concludes his illustrated description with 
the words: ‘The working of the line since 
| December 14, 1901, has shown that no special risk 


would be transported during one shift, two trains | f 1 Tiss 
|is connected with its operation without a driver. 








be placed inside | attendants at the terminal switchboards, it was | ingly appear to be reviving. 
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PROFESSOR S. H. SHORT. 


We regret to have to record the death of Professor 
§, H. Short, which occurred on the 21st inst., from 
appendicitis. Though comparatively a young man— 
he was only forty-four years old at the time of his 
death—Professor Short had long been known as a 
most capable engineer and electrician; and when it 
was stated, in the latter part of 1898, that he was 
coming over from the United States to England to 

ut down electrical works in conjunction with Messrs. 

ick, Kerr, and Co., Limited, the general feelin 
current was one of congratulation to this country vel 
to the company in question for having secured the ex- 
rience of such an eminent man as Professor Short. 
The company formed by Professor Short and Messrs. 
Dick, Kerr, and Co., Limited, is the English Electric 
Manufacturing Company, Limited, of Preston, a com- 
plete description of which we have given in our 
Monthly Supplement.* Since its formation, Professor 
Short held the position of technical director of the 
company. Up to almost the last moment, we are told, 
Professor Short displayed the keenest interest in the 
continued success of this undertaking, and left direct 
instructions with regard to various outstanding tech- 
nical matters that he was personally investigating. 
His own patents and designs, and those of the 
technical staff which he collected around him, cover 
_machines for electric traction, ranging from ordinary 
tramway equipments to those for the heaviest railway 
service, generators up to a capacity of 4000 kilowatts, 
and complete sets of polyphase machines for electric 
power transmission. It is generally agreed that Pro- 
fessor Short has distinctly improved whatever type of 
machine he has taken in hand to build, and in many 
cases his improvements have been of a far-reaching 
nature. During the past twelve months he had been 
engaged upon plans, which have recently been carried 
out, for the erection of works in Paris, for the manu- 
facture of machines under his patents. His intention 
was to return very shortly to the United States, with 
a view to re-establish his connections there, and to 
carry out on independent lines an undertaking similar 
to that which he had completed in England. 

Professor Short was born in Columbus, Ohio, on 
October 8, 1858, and was the second son of John 
Short, manufacturer. On leaving the public school 
he entered the Capital University of Columbus,*but 
soon left it to enter the Ohio State University, where 
he became a student under Professor Mendenhall, of 
the Technological Department, and an assistant in 
the laboratory. Like all inventors, he had shown 
mechanical ingenuity from his very childhood. When 
a boy he spent his time out of school in experimenting 
with chemicals and old batteries. At the age of twelve 
he was given the run of the disused laboratory of the 
Capital University. Here he passed his playtime, keep- 
ing the laboratory in working order. This gave him 
a full insight into the construction and use of physical 
apparatus, and formed largely the foundation for his 
subsequent career. Before he was fourteen years of 
age he was an expert telegraph operator, and had 
equipped his father’s house with a burglar alarm system 
and other electrical devices. Visiting the Centennial 
Exhibition at Philadelphia in 1876, he made a close 
examination of the Bell telephone apparatus, and dis- 
covered that the one he had already put into opera- 
tion in the laboratory of the State University was 
practically a similar apparatus, although he had been 
quite ignorant of the fact that it would transmit arti- 
culate speech, Upon his return he perfected a long- 
distance telephone transmitter, which he patented and 
afterwards sold to the Gold and Stock Telegraph Com- 
pany (now a part of the Bell Telephone Company). 

n 1878 he was elected Assistant Professor of 
Physics and Director of the Laboratory, the Chair 
having been vacated by Professor T. C. Mendenhall, 
who was leaving for Japan. Mr. Short graduated in 
1880, with the degree of B.S., and immediately 
accepted the position of Professor of Physics and 
Chemistry and Vice-President of the University of 
Denver, Colorado. He developed these departments 
80 rapidly that in 1882 the work was found too much 
for one person, and he was relieved of the chemical 
department, in order that all his time should be 
devoted to physical science. A slight illness, which 
he attributed ‘to drinking impure water, led him to 
make a thorough investigation of the water supply 
of Denver, which resulted in the compulsory re- 
moval of the waterworks beyond the city limits, and 
the improvement of the whole system. While in 
Denver, Professor Short invented a double-reduction 
motor for street railways, and had an experimental 
road constructed in the basement of the University 

uildings, and afterwards a larger one in the grounds. 
he came so enthusiastic in this work that, in 1885, 

© Tesigned his professorship and concentrated his 
entire attention upon electric railway work, and soon 
ad several lines working in Western cities. He used, 
‘con, the conduit system, and, later, the overhead 
Tolley. In June, 1889, he removed to Cleveland, Ohio, 





* 
See Traction AND TRANSMISSION, vol. iii, page 245. 


where he interested his old friend, the eminent elec- 
trician, Charles Francis Brush, in his inventions, and 
the Short Electric Railway Company, of which the 
Brush Electric Company was a large shareholder, 
was formed to manufacture his railway machinery. 
In 1892, the Thomson-Houston Company bought 
out the Brush Electric Company, the Short Elec- 
tric Railway, and, later, the Edison companies, 
thus forming the existing General Electric Com- 
pany. In 1893 Professor Short became connected 
with the Walker Manufacturing Company, of Cleve- 
land, Ohio, a firm which had a great reputation for its 
cable traction work, but had one idle owing to 
the lessening popularity of the cable railways. The 
Walker Company immediately entered the electric 
traction field with an entirely new system of motors, 
generators, &c., on Professor Short’s designs, and 
rapidly became a formidable competitor of the General 
Electric and Westinghouse Companies, not only in the 
United States, but also in Europe and throughout the 
world, In 1898 the Walker Company had become so 
important a factor in the electrical world, that its 
absorption was decided — and accomplished by the 
financial interests controlling the Westinghouse Com- 


any. 
: Professor Short was a Fellow of the American 
Society for the Advancement of Science, a member of 
the Cleveland Electrical Society, the American Insti- 
tute of Electrical Engineers, the Institution of Elec- 
trical Engineers in London, the Engineering Society 
of Liverpool, and the New York Electrical Society. 
He was a member of the United States Electrical 
Congress in 1884, at Philadelphia, the International 
Congress of Electricians at Chicago in 1893, and the 
International Congress of Electricians in Paris in 1900. 

Over 500 patents have been issued in his name in the 
United States and foreign countries, mostly on elec- 
trical machinery. 








CaTaLocuEs.—Messrs. Ewart and Son, Limited, of 
Euston-road, London, have sent us their catalogue de- 
scribing the ‘“‘Lightning” geyser for the instantaneous 
production of hot water. the largest size made is cap- 
able of delivering 4 gallons of boiling water per minute, 
or 16 gallons of hot water. Other gas-fired ‘‘ geysers ” of 
simpler construction, as well as similar heaters fired with 
oil or coal, are also illustrated in the catalogue. The firm 
also supply scape oods of many kinds, including baths, 
ventilators, and roofing tiles.—Messrs. David Brown and 
Sons, of Huddersfield, have issued a catalogue of raw-hide 
spur and bevel gears, of which they supply practically 
every type. The hides used in making these wheels are 
said to be prepared by a special process, maintaining the 
valuable properties of the green hide. We note also that 
Messrs. tours alsocut spur, bevel, worm, and spiral gears 
in all metals.—We have received from Messrs. Peckett: 
and Sons, locomotive engineers, Bristol, a copy of a pam- 
phlet describing their works, being a reprint of an 
article which originally appeared in the Machinery Market. 
—Messrs. Crompton and Co., Limited, of Chelmsford, 
have issued a pamphlet describing the Crompton poten- 
tiometer, which is now so largely used as the standard 
verifying instrument in the different electric lighting 
stations of the United Kingdom. The instrument was 
originally suggested by Professor Fleming, F.R.S., but 
Colonel Crompton is responsible for its introduction into 
practical electrical engineering. As the name implies, the 
instrument is primarily designed for the comparison of 
potential differences, which are compared with the elec- 
tromotive force of a Clarke cell, The P. D. under 
measurement is connected up with a long resistance, 
through which a current accordingly flows. This length 
of resistance wire is divided up into convenient sections, 
each of which is a definite fraction of the total resistance. 
By choosing a suitable section the fall of the potential 
along it can be reduced so as to directly compared 
with the electromotive force of the Clarke cell, and being 
a definite fraction of the total potential difference, the 
latter is thereupon simultaneously ascertained. For mea- 
suring currents a number of manganin resistances are pro- 
vided, through which the current is . These resist- 
ances have been standardised by the makers, who have 
found once and for all the potential difference necessary 
to send any given current through one of these strips. 
Hence on measuring with the potentiometer the fall of 
potential, when the current under measurement traverses 
one of these strips, its strength is immediately deducible. 
—We have received from the Westinghouse Brake Com- 
pany, Limited, of Norfolk-street, Strand, W.C., a pam- 
phlet describing a type of the friction draught gears 
which of late have attracted much attention in the 
United States, where the very heavy trains often hauled 
have proved somewhat destructive of the common arrange- 
ment of draught and buffing With this system 
the heavy shocks incident to the starting or stoppage of 
long trains are only partially taken up by springs, but are 
in the main dissipated in friction. A number of carefully 
executed experiments with trains fitted with this gear 
are described in the pamphlet, some of the most _instruc- 
tive, perhaps, being those made with a train of 35 heavy 
steel ore wagons in which the brakes on the 17 rear cars 
were cut out of action, and an emergency stop from a speed 

of 25 miles per hour then made by means of the brakes 
| on the first 18 cars. The gear withstood this and similar 
| tests most satisfactorily, whilst — oe trials 
|made with ordinary spring drawbar and buffing gears 
| always resulted in damage. The company supply gear 
specially made for use with rolling stock of the European 


type. 





ON THE BALANCING OF LOCOMOTIVE 
ENGINES.* 


By Professor W. C. Krernot, M.A., M.C.E. 


In the year 1893 it was the writer’s duty to preside over 
an inquiry relating to the administration of the locomo- 
tive branch of the railway department, in the course of 
which much evidence was given to the effect that certain 
locomotives of recent design and construction had proved 
unsatisfactory, being deficient in point of speed, causing 
great discomfort to the drivers and firemen, and damaging 
the permanent way by fracturing rails, and otherwise. An 
examination of these engines, the majority of which were 
of the six-wheel coupled inside-cylinder class, showed that 
there were no balance-weights whatever, the designer 
having apparently considered the outside coupling-rods 
and their crank-pins and bosses a sufficient balance to the 
inside cranks and their connections, a view that is taken 
by at least one recent English writer on the subject. As 
the engines presented no other abnormal feature, it ap- 
peared to the writer that possibly imperfect balancing 
might account for the defects complained of. He there- 
fore obtained full data as to dimensions and weight of 
moving parts, and proceeded to compute the magnitude 
and position of the balance-weights needed in order to 
minimise the disturbing effects of inertia and centrifugal 
action. The result was somewhat surprising, indicating 
that weights of so much as 200 Ib. were needed where none 
were provided, and that for want of these weights pres- 
sures exceeding by some tons that due to the deadweight 
of the locomotive were ae on the rails at each revo- 
lution at not excessively high speeds. A memorandum 
was thereupon drawn up, and appended to the report of 
the Board of Inquiry, setting forth these conclusions, and 
recommending the systematic balancing of all locomotives 
that did not comply with the requirements of the investi- 
gation. 

_ Pressure of other matters of urgency prevented atten- 
tion being given by the department to this matter for 
some time, but ultimately Messrs. Von Steiger and Box, 
officers of the department possessing special mathematical 

ualifications, were called upon to check the writer’s con- 
clusions. They went into the matter with even more 
minuteness and precision than he had done, and arrived 
at practically identical results. A consultation then took 
place between these gentlemen and the writer, and in 
accordance with the conclusions unanimously arrived at, 
a locomotive of the class most complained of was balanced. 
The result was so satisfactory that orders were given for 
the proper balancing of all the other engines of the same 
class, and from these the work has extended to other 
classes, until up to date more than 200 engines have been 
attended to. 

When about fifty engines had been balanced, and the 
earlier ones had been running about two years, the writer 
addressed a letter to Mr. Woodroffe, the chief mechanical 
—— of the department, asking him to state definitely 
and officially the result of the work, giving its effect upon 
the speed of the engines, the loads drawn, the fuel con- 
sumption, the maintenance expenses, the comfort of the 


men, and the effect upon — ings, permanent way, and 


bridges. Mr. Woodroffe replied in a very full and clear 
letter, from which the following extracts have been taken : 
‘*1. Before balancing, when the engines were running 
at a speed of over 25 miles per hour, the fore-and-aft 
motion and — was considerable, and they could not 
be run at a much higher rate without difficulty. Since 
balancing, they run smoothly and easily at from 35 to 40 
miles per hour. 

‘9. It is found that similar loads can be drawn with 
less difficulty than before balancing, the engines running 
more smoothly. 

«3. It is considered that less fuel is now used to per- 

form similar work. 
‘4, There is no doubt that the cost of maintenance of 
these engines has been reduced by balancing on account 
of smoother running. There is a marked diminution in 
the number of broken axle-boxes, &c. 

‘<5, Enginemen are unanimous in regard to the greater 
comfort of the balanced engines. 

«6. Fracture of couplings less.” 

As to effect on permanent way and bridges, no abso- 
lutely definite answer could be given, but it was believed 
that there was an improvement. This want of definite 
information is not to be wondered at, as the balanced en- 
gines constituted but a small proportion of those travers- 
ing the lines. 

The date of this letter is December, 1897, and the loco- 
motives then dealt with were powerful six-wheel coupled 
engines, about 40 tons total weight, excluding tender, and 
having wheels only 4 ft. 6 in. in diameter. Since then 
the work has continued, and engines of other classes been 
dealt with with equally satisfactory results. 

This, then, is the brief history of a reform, the money 
value of which on any reasonable computation must be 
very great indeed. Assuming the locomotive a to 
average 1s. per mile, and each engine to travel 20,000 
miles per annum, figures certainly within or below the 
truth, the cost of each locomotive will be 10002. per annum. 
Assuming then that the value of each engine is improved 
owing to ter speed and capability, and reduced main- 
tenance of only 5 per cent., or 50/. per annum (surely a 
very low estimate of the value of the advantages detailed 
in Mr. Woodroffe’s statement), we have for the 200 
engines the sum of 10,000/. per annum, capable at ordi- 
nary rates of paying interest on a quarter of a million of 
money. There is therefore no need to go into elaborate 
figures to show the enormous money value of a proper 
system of balancing, or the serious loss due to its absence. 

ut it may be asked, Has not all this been threshed out 
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long ago? Surely there is nothing new to be discovered 
about so trite and well-known a subject as locomotive 
design. Well, strange to say, there seems to have been 
for the past half-century a good deal of knowledge, but 
very irregularly distributed. In D. K. Clark’s ‘‘ Railway 
Machinery,” a work published more than forty years ago, 
accounts are given of the successful balancing of engines 
by Heaton and Fernihough, in England, and by Nollau 
and Le Chatelier, on the continent of Europe, the re- 
sorted results being strikingly similar to those obtained 
con and a careful examination of actual locomotives in 
various parts of Australia. and also of a large collection 
of photographs of locomotives by various English and 
American makers shows that, while many of them are 
balanced in a rational and intelligible way, others are 
either quite devoid of balanceweights, or possess balance- 
weights the magnitude and _ position of which cannot be 
reconciled with the principles of dynamics. In fact, we 
have well-balanced, wrongly-balanced, and unbalanced 
engines, and of these the two latter classes are un- 
doubtedly wasting fuel and damaging themselves and 
the roads they travel over to a greater or less extent. 
As, then, there has been, and apparently still is, in 
some quarters a lack of information on this very 
important subject, it appeared desirable to place on 
record the method adopted with such satisfactory results 
in Victoria. 

At the outset it is to be stated that there are two en- 
tirely distinct classes of irregular and undesirable motions 
in locomotives, the first originating in the actual pres- 
sure of steam on the pistons, and the second due to the 
inertia and centrifugal action of the moving parts. The 
first class are quite unaffected by any balancing or want of 
balance, and are felt most at low speeds and when full 
power is being exerted. They consist of pitching and 
rolling movements (these terms being used in the usual 
nautical sense), and are due to the varying pressure of the 
crossheads on the guide bars, and in engines with in- 
clined cylinders to the vertical resolved part of the steam 
pressure on the cylinder cover. To minimise the papas 
we should keep the cylinders as nearly horizontal as pos- 
sible, have long connecting-rods, a long wheelbase, and 
stiff springs. ‘To minimise the rolling we should comply 
with the first, second, and fourth of the preceding con- 
ditions, and also prefer inside cylinders to outside. There 
appears also some reason to believe that a boiler with its 
centre high up tends to check rolling. The heaviest 
pitching the writer has observed was ina six-coupled in- 
side-cylinder engine, with very sloping cylinders, strug- 
sling with a heavy load up a steep incline, and the 
Geoviest rolling with a four-coupled bogie outside-cylinder 
engine, also with steeply-inclined cylinders, under similar 
conditions. Of these irregular movements there is nothin 
more to say, having pointed out how they may be reduce 
to comparative harmlessness. The irregular movements 
due to inertia and centrifugal action of moving parts are, 
contrary to the preceding, felt most at high speeds, when 
the pressure of steam on the pistons is small or non- 
existent, as when running down grade. They consist 
in inside-cylinder engines of a fore and aft jerking destruc- 
tive to couplings, and most uncomfortable to the men. 
In outside-cylinder engines this is combined with a side- 
ways motion of the front of the engine, which beats the 
flanges of its leading wheels alternately against each rail. 
In addition to this, there is another and very dangerous 
action that may easily pass unnoticed until a certain 
critical speed is reached, when it evidences itself in a 
most violent and disastrous manner. This is a periodic 
variation in the pressure of the driving wheels on the 
rails, which at all times means extra stress on the 
rails, and which at acertain speed, easily calculated by 
the methods of dynamics, becomes so great that at a 
certain point in the revolution the wheel rises off the 
rail, and comes down upon it again like a huge hammer. 
This actually happened in the case of locomotive ‘365 X” 
some twelve years ago. This engine had been rebalanced 
in accordance with an erroneous calculation, and carried 
300 Ib. more balanceweight in each driving wheel than 
it should. Running freely down along a steep grade the 
critical speed was exceeded ; the driving wheels bounded 
along the rails, which were bent and broken in the most 
extraordinary way, as by blows of a gigantic hammer, 
the points of impact being situated at distances apart 
exactly equal to the circumference of the wheels. As the 
critical speed at which the wheels should begin to lift off 
the rails was only 48 miles per hour, while the actual 
speed, according to the finding of a board of inquiry, 
was 75, the wonder is, not that a long stretch of heavy 
railway was utterly disorganised, but that the engine and 
train escaped total destruction. 

These, then, are the actions which we seek to minimise 
by inserting balanceweights in the wheels. 

The mechanism of the locomotive may be divided into 
parts of two kinds. First, those that revolve about a 
centre ; second, those that reciprocate, or travel back- 
ward and forward. Cranks and coupling-rods belong to 
the first class; pistons, piston-rods, and crossheads to 
the second. The connecting-rod is an intermediate case, 
and may be dealt with by regarding part as revolving 
and part as reciprocating. ‘To divide the connecting-rod 
into its two parts accurately would involve difficult 
mathematics, but it is a sufficiently good approximation 
to regard half its length (not half its weight) as one, and 
half as the other. 


Eccentrics, eccentric-rods, and valve gearing being | 


comparatively light, and having but a short stroke, 
especially when linked up, as is usual at high speeds, 
have —_ perceptible disturbing action, and so may be 
ignored. 

on revolving masses may be accurately balanced by 
other revolving masses placed opposite to them, and of 
the same moment. By this is meant that a weight of 


1 Ib. at 1 ft. radius may be counteracted by 4 Ib. at 2 ft., 





or 2 lb. at 4 ft. All that is really necessary is that the 
product of mass into radius be kept the same. 


Mr = M’’ 


If it is not convenient to place the balanceweight 
exactly opposite the part to be balanced (to take an actual 
case, we desire to balance an inside crank and big end, 
weighing 600 lb., by weights in the wheels), we must pro- 
portion those weights inversely to the distance of the 
crank from the wheels, and as in an ordinary inside- 


cylinder engine, the centre of the crank is almost exactly M 


twice as far from one wheel as it is from the other, we 
should put 400 lb. in the near, and 200 Ib. in the far 
wheel at the same radius as the crank. As there are two 
cranks at right angles, each requiring balancing, we 
should thus have two balanceweights in each wheel at 
right angles toeach other. But there is no objection, 
from a dynamical point of view, to replacing these two 
balanceweights by one which a simple calculation based 
on the parallelogram of forces shows to be 448 Ib., situated 
at an angle of 26 deg. 34 minutes from the larger one. 
This axle is now in astate of what the writer proposes to 
call ‘‘normal balance,” and its critical speed is infinite ; 
in other words, no matter how fast it rolls along the rails, 
the pressure will be simply that due to the weight, and 
nothing more. 

An outside crankpin, and the proportion of coupling, 
or connecting-rod, carried by it may be balanced > an 








(7560) 


equal weight at equal radius in the adjoining wheel. 
This is not exactly correct, as the weight in the wheel 
does not revolve in quite the same plane as the crankpin 
and coupling-rod. Still, the disturbance due to this 
cause is in most engines not serious. To effect this 
balance with absolute accuracy there must be a larger 
weight in the near wheel opposite to the coupling crank, 
anda small weight on the same side in the distant wheel. 
For example, taking an actual case, the weight of out- 
side crank proportion of coupling-rod carried by it was 
330 Ib., and to balance this with perfect accuracy needed 
363 lb. opposite it in the near wheel, and 33 Ib. on the 
same side as it in the far wheel. Thus in a coupled en- 
_ each wheel would carry two balanceweights to 
valance the coupling-rods and cranks at right angles to 
each other, one about eleyen times as large as the other. 
Of course, these could be combined into one, and com- 
bined with the other balanceweights by the parallelogram 
of forces, as in the preceding case, ous. like them, can be 
reduced in weight proportionately if the size of the wheels 
permits their being as. at larger radius. 

Suppose this is done for all the driving and coupled 
axles of an engine, such an engine is in a state of normal 
balance, its critical speed is infinite, and it is absolutely 
free from any vertical action on the road other than that 
due to its weight. 

But though most unobjectionable from this point of 
view, such an engine might still be subject to undesirable 
fore-and-aft movements, and if with outside cylinders 
lateral movements, due to inertia of pistons and other 
reciprocating parts; and the problem of dealing with 
these is much more difficult than the preceding one, and 
can, in fact, be practically solved only in a very partial 
manner by a method of compromise. The difficulty arises 
from the fact that reciprocating parts must be balanced 
by revolving weights, and that while the horizontal re- 
solved part of the centrifugal force of these weights is 
useful for this pu , the vertical resolved part is use- 
less, injurious, and, if not kept within proper limits, ex- 
ceedingly dangerous, causing the wheels to act as in the 
case of ‘365 X,” already referred to. The mode of treat- 
ment recommended is as follows : 

1. Make the reciprocating parts of the engine as light 
as possible. The writer is of opinion that more could be 
done in this direction than has been hitherto by the use 
of high-class material and careful scientific design of 
pistons, rods, and crossheads. 

2. Do not attempt to fully balance these parts. Be con- 
tent with a palliative treatment, in which from one-half 





to three-fourths of the reciprocating parts are bal 

the lower proportion being taken AB the hroaremmse 
way is known to be weak, and it is desired to spare it as 
much as possible, even at the cost of rather more fore-and- 
me Divide the bal h 

’ 3, Divide the balanceweights required for the recipro- 
cating parts between all the coupled axles equally. In 
this cent the injurious vertical force at any one axle is 
rendered as small as possible, though this is at the cost of 
mete paarvaten ressure on oak -boxes. 

n the above way the very successful results reported 

r. odroffe were obtained. The engines spies iy 
oamied inside-cylinder locomotives, having each axle in 
mat ee balance as regards the revolving 
weights, and each of the axles balanced for one-fourth of 
the reciprocating parts, all the separate balanceweights 
required far various pu in each wheel being com- 
bined into one resultant balanceweight, placed at as large 
a radius as the size of the wheel permitted. The critical 
speed of these engines, or the peed at which the wheels 
would begin to hammer the rails, is shown by calculation 
to be between 150 and 200 miles per hour, and, therefore 
immeasurably beyond the possibilities of ordinary work, 
which may be put at about 40 miles per hour. : 

The above jo the best that can be done with 
ordinary two-cylinder locomotives. In some places, how- 
ever, four-cylinder compound locomotives, having out- 
side high-pressure and inside low-pressure cylinders, are 
coming into use ; here the outside piston travels forward, 
while the inside adjoining one moves backward, and the 
two balance each other in a most effective way. Such 
engines ought to run with great smoothness at very high 
speeds, and they are reported to do so on the Northern 

ilway of France, where they are in use. The only 
remaining defect in these engines—and it is probably im. 
perceptible—should be a slight lateral movement, due to 
the fact that the two adjoining pistons are not moving in 
the same vertical plane. If necessary, this could be met 
by the adoption of the Yarrow-Schlick-Tweedy arrange- 
ment of cranks that has proved so excellent in Sechlie- 
boats. This would merely involve moving the cranks a 
few degrees away from their present position at 90 deg. 
apart. We should then have a locomotive in almost 
perfect balance. 

The tractive force and steam consumption of an engine 
are directly proportional to cylinder volume, and in- 
versely proportional to wheel diameter, and there is no 
need, from a theoretical point of view, of large wheels, 
even in the fastest engines. Small cylinders coupled to 
small wheels should give the same result as large cy- 
linders coupled to large wheels. 

_In early days huge driving wheels of 8 ft. to 10 ft. in 
diameter were used, in the hope of obtaining a high speed, 
but of late years the tendency has been to abandon these 
large diameters. By reducing size of cylinders, pistons, 
and wheels, and driving them at a faster rate, many ad- 
vantages are obtained ; the size and cost of these parts are 
reduced, they are more easily handled, and weight is 
saved, which enables sdditional size to be given to boiler 
and furnace, and thus steam supply and speed areincrencd 
Further, with reduced diameter of wheels, the rigid wheel- 
base can be shortened, and so curves passed more easily, 
and the smaller — of that part of the machine that 
acts on the road without the intervention of springs must 
be a re’ief to rails and sleepers. However, the increased 
speed of rotation with small wheels necessitates better 
balancing, for the injurious actions due to imperfect 
balance vary as the square of the number of revolutions 
made in a given time. The locomotive of the future, in 
the writer’s opinion, will be one with a very ample boiler 
and furnace, and cylinders, wheels, and mechanism of 
very moderate size, scientifically designed to save every 
ounce of unnecessary weight, of the strongest possible 
material, with large bearing surfaces, and balanced in 
the best possible manner. 

Fig. 1 shows the normal balancing of crankshaft and 
pair of wheels at unit radius. Revolving weight at each 
crankpin, 600 1b. The two balanceweights in each wheel 
may replaced by one of 448 Ib. in an intermediate 
position at 26 deg. 34 min. from the larger. 

Fig. 2 shows the normal balance of shaft and wheels 
with outsidecranks. Revolving weight at each crankpin, 
330 Ib. Larger balance in each wheel 363, and smaller 33. 
vn can be combined by the parallelogram of forces as 

ore. 





JAPAN AND CanapA.—The Japanese Government 
offered Canada a floor space of 3500 square feet in the 
foreign sample building at a coming industrial exhibition 
at Osaka. The Canadian Manufacturers’ Association, 
considering this space too limited to make a reasonably 
good exhibit, asked the Japanese Government to erect a 
separate building for the exclusive use of the Canadian 
Government, at the same time proposing to contribute 
500. towards the cost of the structure. The Japanese 
Government has cabled accepting the offer, and will erect 
a separate building of 7000 square feet, granting all 
rights and privileges given to other exhibitors. 





Foreign Meta.ureicat Inpustry.—In the year ending 
June 30, 1902, the Athus Blast-Furnaces and Steel Works 
Company realised a profit of 10,2217. From the produc- 
tion of pig, the amount derived from scorie, sundry rents, 
and the balance brought forward from 1900-1, the com- 

y received altogether, 11,780/. This balance was, 
lowever, reduced to 88687. by sundry deductions and allo- 
cations. The dividend for 1901-2 has been fixed at 2/. per 
share, absorbing 8000/. The net profits realised in 1901-2 
by the Alliance Forges and Rolling Mills Company 
amounted to 9276/., as compared with 10,815/. in 1900-1, 
ary in 1899-1900, 7972/. in 1898-9, and 6970/. in 
1897-8. 
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Tuis rail-joint is very largely used on the Swiss, 
German, and Swedish railways. Our illustrations, 
Figs. 1 to 6 above, show the Schuler type of joint on 
the Gothard Railway, both for wood and iron sleepers. 
The rail in this instance weighs 73 lb. per yard, and | 
the weight of each joint is the following : 








Wood Iron | 

Sleepers. — 

‘ lb. | 

Two fah-platen, 31.5 1b. and 63.9 29.51b.each=59 | 

32.4 Ib. 

Four bolts... ne - 6.8 6.8 
Four Grover washers __... 2 2 
Twowedges, 4]b.and3.6lb. 7.6 7.6 
78.5 73.6 


It is claimed that this type of rail-joint is free from 
all the defects and disadvantages which are inherent 
to other rail-joints ; that it prevents all shifting of the 
rail-ends one with regard to the other, and does away 
with the hammering, by reason of its elasticity. As 
will be seen, the angle fish-plates are of a special 
section, made with a vertical extension, which comes 
directly underneath the joint, and serves to support 
the two rail-ends by means of wedges; the pressure 
of the wheels at the joints is taken up by the wedges 
and fish-plate extension. Owing to the large total 
bearing surface of the fish-plates against the rails, the 
latter cannot get deformed, and the rail-level at the 
joints can easily be regulated, when necessary, by the 
wedges. Experience has shown, however, that when 
the line is properly laid the device requires no resetting, 
the wear and tear at the joints being practically nil, 
owing to the elasticity of the system. The lower 
wedge is swelled out as shown in Fig. 3, by which 
means it is kept in place between the fish-plate exten- 
sions. The wedges are illustrated in Fig. 6. Mr. E 
Horner, 2 and 3, Cavendish Mansions, Portland- | 
place, W., is Mr. Schuler’s representative in London. | 


| 
| 














|number of men who, from the trade union point of 


view, would have been much better as friends than as 
enemies. It requires more pluck now-a-days for a 


| British workman to stand outside the organisations 


connected with labour than to become a member 


| thereof ; and the labour leaders might well ask them- 


selves whether undue pressure to join a union is effec- 
tive or good policy. Men dislike being coerced, and 
it is a healthy sign in a man to resent pressure. After 
all, a trade union is a voluntary association of men 


|for mutual protection. If the voluntary principle 
| be abolished, and coercion substituted, the system 
| becomes a tyranny. This ten-years old Association is 
a protest against it. It is significant that it owes its 
| birth to the “‘ New Unionism.” Its report referred to 


the capture of ‘trade union leaders” as a reason for 


| its existence, and as a justification for its energetic 


work. There is some exaggeration in the statement, 
but the socialists have so boasted of such capture that 
the exaggeration may be excused. 

The proceedings were of a varied character, but they 
lasted only two > A not a whole week, like the Trades 
Union Congress and some other sectional congresses or 
conferences. The delegates complained of trade union 
tyranny—“ violence, intimidation, boycotting, domi- 
neering dictation, and strikes that lead to unlawful 
and in many cases to grossly cruel acts.” There ought 
to be no real justification for those charges. To the 
extent that they are true, they are a reflection upon 
the methods of trade unions. The Association, it is 
alleged, found employment for 25,121 members during 
last year; and the report declares that ‘‘the growth 
of free labour is calculated to bring peace instead of 
war, and conciliation in place of ill-will, and would 
lead to a much nearer approach to industrial salvation 
than could ever be realised without it.” During the 
proceedings an attack was made upon the Labour De- 
partment of the Board of Trade. The foundation for 
the attack was that it is dominated by trade union 
leaders, or by men that were ; while the labour reports 
to the Gazette are by local trade unionists. There is 


INDUSTRIAL NOTES. |some truth in the bare statement ; but, after all, the 

A UNION of non-union men seems an anomaly, but | choice was a natural one—there were no other men to 
the fact remains that there is such a body in existence. | undertake the work. The records deal with organised 
The National Free-Labour Association held its tenth | labour, and the Free Labour Association have a right 
annual congress in the Albert Hall, Leeds, during last | to appear upon them. The congress condemned trade 
week. There were 150 delegates present, representing, | unions as being one cause of loafing; they encourage 
it is said, some ‘85,000 workmen of all classes who | it, said one of the delegates. It was urged that the 
had registered themselves upon the books of the Asso- | Association should ally itself with the Employers’ 
ciation as free labourers.” These, no doubt, repre- | Federation, the Shipping Federation, the Licensed 
sent a phase in the labour movement which is an | Victuallers’ trade, the sporting 8 asses and all who 
outcome of measures more or less harsh in connec- | desire freedom. The Miners’ Federation, the Labour 
tion with trade unions. It is useless for trade | Representation Committee, Socialism, and all similar 
unionists to attempt to ignore the fact that they have, | bodies were condemned, as ‘‘ elements that go to breed 


i one way and another, driven from their ranks a | ill-feeling and discontent between master and man, and 
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to create obstructive barriers to individual progress, 
industrial enterprise, and national prosperity.” 





The Amalgamated Engineers’ Journal for the current 
month states that ‘‘trade remains pretty much the 
same as last reported.” But the number on donation 
benefit has increased by 424. The total number of 
members increased in the month from 92,426 to 92,629. 
Of these, there were on donation benefit 3930 ; previous 
month, 3506 ; on sick benefit, 2003; previous month, 
1905; on superannuation benefit, 4155; previous 
month, 4142 ; total on those benefits, 10,088. This is 
a large aru:y for one society to support. The vote in 
favour of the general secretary’s acceptation of Mr. 
Mosely’s invitation to be one of the American Com- 
mission was 10,857, as against only 1165 for refusing 
that post. Mr. George N. Barnes will therefore go to 
the United States as the representative of the Amalga- 
mated Society of Engineers. The members are again 
invited to vote for a levy of 6d. each to replenish the 
benevolent fund, which is nearly exhausted ; and also 
6d. for the trade fund. This is an indication that the 
pressure of bad trade is being severely felt. The posi- 
tion of members who have become entitled to and have 
enjoyed superannuation allowance, and who have been 
able to resume work temporarily, is defined ; they 
resume benefit as before when no longer able to work. 
The members have by vote selected the men who are 
to be candidates at the next general election—five in 
number; the general secretary heads the list. The 
rates of wages in South Africa are given as 12s. per 
day in four districts, 12s. 6d. in one, and 18s; 4d. in the 
Kimberley district. The hours of labour vary from 
48 to 54 per week. A formal agreement has been 
arranged and signed by which the various grades of 
engineers, &c., in South Wales have been conceded 
about 3s. per week in wages. Various other questions 
as to bonuses, overtime, &c., are arranged. Both 

arties agree to reduce overtime to the lowest possible 
imit. The negotiations were of a friendly character. 





The thirteenth quarterly report of the General 
Federation of ‘Trade Unions is of a varied character ; 
it deals with the American miners’ strike, the strike 
at the Penrhyn quarries, and the labour village of 
Bournville, and its founder, Mr. George Cadbury, 
whose portrait is given, and also some very good 
views of the cottages, shops, &c., in that village. 
There are now in the Federation 78 affiliated unions, 
with a total paying membership of 421,772. The 
increase for the last quarter was 8337/. 15s. 8d., of 
which 722/. 15s. 6d. arose from interest on money 
invested. The expenditure was 3141/. 18s. 4d. ; the 
balance added to the reserve fund was 5195/. 17s. 4d. 
This brings the amount of balance in favour of the 
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Federation up to 72,208. 6s. 8d. The council found 
that their bank deposit enabled them to invest a fur- 
ther sum, making the total investments at date amount 
to 55,000/. at 34 per cent. interest. No such balance 
was ever before in the hands of any association of a 
general character, outside of a trade union proper, 
registered under the Trade Union Acts. The Federa- 
tion tried to arrange the dispute at Bethesda with 
Lord Penrhyn, but failed. The appeal of the American 
Miners, in connection with the coal strike, was made 


through the Federation, that appeal being endorsed | or 4.5 per cent., were returned as 
bour. Speaking of | previous month, 4.4 per cent. 
/ industries boiler-makers, 


by the American Federation of 
the annual meeting, the report states that Leicester 
and its mayor treated the gathering well. One contri- 
butor writes respecting the necessity for a National 
Labour Institute; another in favour of old-age pen- 
sions. The latter deprecates any remission of the 
high rates of taxation until old-age pensions are 
assured. Labour interests are treated of by another 
writer. The report is rather general than special, the 
fact being that no pressing questions were on hand, 
other than those indicated, requiring particular atten- 
tion. 

Business transactions in the iron and steel trades 
continue very- quiet in the Wolverhampton district ; 
the only animation discernible of a positive kind is 
in sheets. In this section galvanisers have booked 
some heavy contracts for roofing sheets both for home 
purposes and for export. For the latter the principal 
requirements are for South Africa and New Zealand. 
The marked-bar makers are mainly occupied with 
Government contracts; in ordinary bars very little 
business has been doing. The demand for hoop and 
strip iron has been fairly brisk. In other branches 
consumers are satisfied to purchase only such goods 
as are needed to carry them on from week to week. 
The limited purchases of pig iron have led the 
smelters to olen the price by a shilling per ton—the 
amount put on just before the quarterly meetings. 
The standard quotations for finished iron and steel 
remain unchanged. Generally the steel-smelters report 
trade as fairly good, but declining. In the mills 
and forges the position of steel sheets and best iron 
has improved, but that of common iron is not quite so 
good. In Shropshire, employment in these indushcten 
has improved, and is fairly good. In the engineering 
and allied trades trenabeiiiers report trade as still 
bad; electrical and general engineers fair ; boiler- 
makers good; cycle-makers quiet, but motor-makers 
good. The malleable ironworkers at Walsall com- 
plain of slackness; at Madeley and Coalbrookdale 
trade is fairly good. In the hardware industries 15 
branches report trade as good; 24 as fair; 10 as 
quiet ; four as slack. The iron-plate trade is reported 
to be bad at Wolverhampton, Bilston, and Lye. At 
Dudley the anvil trade is good, but the vice trade is 
slack, short time being worked. On the whole, the 
situation is not so bad as one might suppose, but the 
outlook is rather uncertain. There is a lack of specu- 
lative activity, and confidence is lacking. 





In the Birmingham district those engaged in the 
iron trade branches complain that orders are scarce. 
Makers complain of the recent rise in the price of 
fuel as it reduces their already small margin of profit. 
Consumers buy very sparingly, in the expectation of 
some relaxation in prices ; ot the prospects in this 
direction are not reassuring. Common unmarked bars 
suffer from foreign competition. Sheets are in good 
demand, and generally also hoop, nail-rod, rivet-iron, 
and gas-strip ; these maintain their rates. List quo- 
tations for crude iron and steel continue unchanged. 
The general situation in the Birmingham district is 
still fairly good as far as employment is concerned. In 
branches of trade unions with an aggregate of 17,927 
members, the total number reported to be out of work 
was 649, or 3.6 per cent., as compared with 3.2 per 
cent. in the previous month. In the engineering and 
allied trades, electrical engineers, smiths, and strikers 
report trade as good; other engineering branches, 
pattern-makers, ironfounders, and tool-makers as 
moderate; boilermakers as fairly good. At West 
Bromwich ironfounders report wel as good. At 
Redditch, Coventry, and West Bromwich — 
with engineers and toolmakers is reported to be mode- 
rate; inthe motor-car industry employment is fair; the 
cycle branches are quiet. In the brass and copper indus- 
tries employment has been good, fair, or moderate gene- 
rally. Inthe other iron, steel, and metal-using branches 
of industry sixteen report employment as good, twelve 
as fair, and one as moderate. The position therefore is 
not discouraging, but a spurt is wanted to stir up 
activity in some departments. 





The position of the engineering and allied trades in 
the Lancashire districts has not varied much, but the 
complaint generally is that there is a slackening off in 
new orders, and that those secured are not sufficient 
in weight to replace those running out. Electrical 


engineers, locomotive builders, and some special sec- 
tions of machine-toolmaking are still fairly well em- 
ployed with work in hand. No great improvement is 





| 





manifest in the textile-machine-making trades, and | 
boiler-makers are not so pressed with ace 4 as they were. 
The best that can be said for the other branches is that | 
they are moderately amelored ; some can scarcely say | 
that much. The worst feature of the situation is that 
the general tendency is towards less activity ; there 
appears to be no sign of any material revival. Takin 

the different centres, there are variations in the severa 

districts. In the Manchester and Salford district, in 
branches of trade unions with 25,031 members, 1121, | 
unemployed ; in the | 
In the engineering | 
brass-workers, and wire- | 
drawers report trade as good; engineers, brass- 

founders, sheet - metal workers, machine - workers, 

smiths and strikers as moderate ; one branch only— 
the ironfounders—as bad. In the Oldham district | 
engineers report trade as bad ; all other branches as | 
moderate. In the Bolton district steam - engine | 
makers report trade as fair ; engineers as moderate ; 
four other sections as irregular; in two or three | 
branches some improvement is reported. Employment | 
has been slack in Bury, Chorley, Heywood, and Wigan. | 
Engineers at Colne and Todmorden report trade as 
bad ; at Blackburn it has improved ; in the machine | 
shops there is some improvement. The position, | 


dockers’ strike at Dunkirk was voted to be closed by a 


large majority. 





The council of the Boilermakers’ and Iron Ship- 
builders’ Society have advised the members to accept 
the proposed reduction in wages by the employers on 
the North-East Coast. It is probable that the unionists 
generally will agree so as to avert a strike. 





It is reported that the French Government have 
made a provisional order for the partial adoption of 
an eight-hours day in certain State industries ; if the 
—— succeeds, the order is to be general. 

t is also reported that the Russian Government 
have instituted an eight-hours day in all the State 
workshops. This is the boldest stroke yet given in 
its favour. 





The Joint Committee of Employers and Employed in 
the Llanelly tinplate trade have definitely arranged 
matters in connection with the recent dispute. The 
terms agreed to are to be binding until June 30, 1903. 

The tinplate workers in the United States have 
offered to consent to a reduction of 3 per cent. in 
wages, to enable the employers to compete with South 
Wales. The company wanted a reduction of 25 per 


therefore, is not very encouraging, and the outlook is | cent., which was resisted. 


far from satisfactory. 





The great American coal strike has been a real 


object-lesson in many respects ; as regards the cost and | 
suffering involved, the greatest, perhaps, upon record | 


When the two parties first met, under the auspices of 


the President of the United States, they apparently | 
were determined not to budge from the respective | 
positions taken up. But President Roosevelt’s saga- | 


city and diplomacy prevailed. When a settlement 
ones in sight, all parties, those directly and those 
indirectly affected, seemed as jubilant as if negotiation 
and settlement had been the watchwords from the first. 
What is the real meaning of this apparent change of 
front? Simply that the losses and suffering caused by 
the conflict had become so vast and so intense that a 
cessation of hostilities was welcomed as a relief. When 
an actual war is in progress, be it national, inter- 


national, or industrial, the parties directly involved | 


are blinded to all considerations except defeat and 
victory. In the case of the miners’ strike there were 
public rejoicings when the end was in view. It appears 
that some friction arose as to the non-union men— 
those who refused to come out, or went in after the 
struggle commenced—but this was not such as to inter- 
fere with the negotiations. The Commission was 
agreed to; the Commissioners have had an audience 
with the President ; the terms of reference have been 
communicated to them. The result of the investiga- 
tion—the award of the Commission in this case—will 
be awaited with deep interest, not only.in America, 
but here —everywhere, in fact, where industrial 
struggles arise to interfere with the progress of trade, 
manufactures, and commerce. o 





The strike of miners in the Pas de Calais coalfields 
of France has been dealt with by the Government by 
proposals for arbitration as regards the matters in dis- 
pute with the mineowners, while as to matters political 
the Government will deal with them in legislative mea- 
sures in due time. It is now generally admitted that 
the strike was to some extent promoted by political 
agents and wirepullers, the object being to embarrass 
the Government. Then, it is said, the riots and 
violence were exaggerated, with the view of bringin 


about conflicts, as an excuse for interference, all of | 


which would have been laid at the door of the Re- 
public. Mischief enough was done in the short time 
that the men were out, but it does not appear that the 
objects of the’ alleged -instigators were in any serious 
way attained. It would seem that the Miners’ Union 
are powerless to guard against these political schemes, 
but they protested that the real objects of the strike 
were industrial. 

The Belgian miners have resolved to recommence an 
agitation for an advance of 15 per cent. It is proposed 
that an international conference be called to make 
arrangements for combined action, in the event of the 
mineowners’ refusal to an advance. 





The insane strike of dockers at Dunkirk has ended. 
The men voted for a return to work by 1711 votes to 
481. The entire proceedings were characterised by 
violence from first to last. The strikers tried to 
release the prisoners arrested, by attacking the prison ; 


but they were repulsed. Then they tried to force their | ~ 


way into the arsenal to obtain arms; here again they | 
were repulsed. It appears that the Port Labourers’ | 
Union condemned the proceedings and the strike, and 
urged all’ its members to resume work.. Complete | 
liberty is to be guaranteed to non-union men. | 

Another dockers’ strike commenced at Trieste at 
the close of last week, just at the time when the| 


' and the period of correct firing is a gamut of speed varia- 








OIL MOTOR CARS OF 1902.* 
By Captain C. C. Lonerrpcz, Member, of London. 
(Continued from page 558.) 

| Ignition.—Next to the formation and constitution of 
the charge come the methods of its yen 

Lamp ignition, except as a standby, may be said to 
have disap’ ; 5 

A little while ago some interest was excited by a new 
catalytic ignition. Such a method, however, has neither 
the flexibility, the inflammation capacity, the certainty, 
nor the suitability of properly designed electric firing. 

hen it is recalled that incandescence is dependent on 
the concurrence of several factors into which the charge 
composition and governing of the motor enter, and that 
retardation and advancement of ignition are not nearly 
|so perfectly controlled as with the electric current, 
/enough has been said to indicate the weakness of this 
| system. 
_ The only method, therefore, to be considered in detail 
is the electric. This divides itself into dynamo, accumu- 
lators,+ magneto-electric,} or combinations. The dynamo 
is rarely used alone ; more generally it serves to ignite the 
charge, while the surplus current goes to the accumulators, 
which are thus kept ready for emergency or for lighting 
| purposes. Thisseems an excellent if not the best system. 
| As regards accumulators the author’s experience is that 
| they never run nearly the mileage claimed, and are other- 
| wise troublesome. In this country the best known 
a is the Simms-Bosch. The Canstatt 
|German Da 


imler Company are said to have found the 
| Bergmann rotary magneto-electric apparatus very satis- 
factory. This produces alternating currents of low ten- 
|sion, and thus easy insulation; while the only moving 
part is the rotary armature. _The magnets may be run 
| at the same speed as the engine, and at very low =— 
| produce sparks of sufficient intensity. A method of low- 
ee devised by Professor Burstall, and com 
| described in the Proceedings of the Gas-Engine Researc 
Committee, has an excellent record in stationary work. 
Professor Kennedy, chairman of the’ committee, and 
Professor Burstall kindly gave the author permission to 
test its value for petrol-car motors ; but the author could 
not persuade the manufacturers with whom he was in 
communication to take any interest in the matter, and 
cannot therefore state whether the apparatus would be 
equally successful for automobiles. In any case, as the in- 
vention of a clever scientist, a trial should prove instruc- 
| tive. So far, the best induction coils are made in France. 
In whatever form it is applied, electric ignition is a 
notable advance over previous methods. It provides 
absolute immunity against fire; it furnishes a spark well 
|suited to explosive mixtures; it increases efficiency by 
| enabling the charge to be fired at the moment of maxi- 
|mum compression, and it admits of the employment of 
| higher compressions. 
xisting systems of electric ignition admit, among 
| other directions, of improvement on two lines—automatic 
timing and automatic consumption of current. The 
| timing of the spark should automatically adjust itself to 
| the speed of the engine. To illustrate this by an extreme 
case, assume a motor running at high speed and the spark 
set to pass at the moments of maximum compression ; if 
suddenly, by the application of the throttle or other 
cause, the speed is greatly reduced, premature igni- 
tion will result, with considerable shock to the engine, 
crankpin and bearings. But between this danger point 





tions, in all of which to maintain correct periodicity the 
timing of the spark should be altered. To repeat this in 
other words—for the matter is more important than many 
makers seem to think—with early ignition there is 1n- 
jurious strain on the engine, probable heating of the 





* Paper read before the Institution of Mechanical En- 
gineers. : 

+ In America, dry batteries, on account of greater light- 
ness per unit of electrical capacity, compactness and dry- 
ness, are prefe’ Such batteries, however, are more 
liable to electrical leakage and are not rechargeable. 

t The majority of Continental large gas engines use 
magneto low-tension spark ignition. § 
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crankpin, and undue wear on the crankshaft bearings. 
With late ignition there is considerable loss of power ; 
high exhaust pressure, with increased strain on the ex- 
haust valve gear; incomplete combustion, sufficiently 
prolonged, peenees, to cause gradual burning of the 
valves, and possibly back-firing of the fresh charge. With 
regard to the period of normal ignition, the author’s own 
view is that it might be well so to dimension the com- 

ression chamber and stroke as to produce at the dead 
points slightly more compression than it is intended to 
use for explosion, thus allowing the crank to pass the 
dead point and gather way before igniting the mixture at 
the working compression point. On the indicator dia- 
gram, the explosion line, instead of being vertical, would 
then slightly incline towards the expansion curve. In 
any case efficient running greatly depends on accurate 
ignition, and should be treated accordingly. At pre- 
sent timing is mostly left to hand regulation by the 
driver ;* but attention is now being given to automatic 
spark controllers, one of which is illustrated in Fig. 10 
(page 590). A somewhat simpler device, designed by the 
author, will presently be noticed. A second line for im- 
provement is automatic regulation of the amountof current 
used. Naturally thisis of chief importance where accumu- 
latorsonly are used. At present the flow of current is usually 
made by a brush brought in touch with a contact-piece on 
arotary disc. If this contact-piece is made of sufficient 
width to insure the passage of enough current when the 
motor is running at high speed, it will pass more than 
sufficient current when the engine speed is reduced. To 
obtain automatic regulation of the current consunied, and 
of the time of sparking, the author has suggested usin 
wedge-sha contact-pieces on the rotating disc, an 
allowing the disc, under the direction of a governor, an in- 
and-out movement on the shaft (Fig. 11). The action 
would be as follows: As the motor speed increased, the 
disc would slide, say, backwards, bringing the wider por- 
tion of the contact pieces under the brush ; as the speed 
decreased the reverse would take place. This would give 
increased contact surface and earlier firing for high 
speeds with lessened surface and later ignition for slower 
speeds—that is, automatic regulation of current and spark- 
ing period. 4 

Systems of Governing.—Governing is so intimately con- 
nected with valve action, — formation, and ignition, 
that it may well be conside next. For the purposes 
of governing, the old ‘‘ hit-and-miss,” or total cut-out 
arrangement, has practically disappeared. In its place, 
four systems are in use. 

By far the larger number of car motors use a —_ 
volume throttle (Fig. 12), usually a valve fixed on the 
induction pipe, but occasionally, as in the Bollée and 
Duryea cars, in the form of an inlet valve with vari- 
able lift. The throttle, worked by hand, or by the 
governor, or by both, reduces the volume of the charge 
admitted, and thus slows down the motor. The author 
has no hesitation in condemning this system as theoretic- 
ally bad. Incomplete filling of the cylinder reduces the 
compression, and thus renders the conditions for efficient 
and economical explosion less favourable. Again, the 
induction of the charge below atmospheric pressure 
entails negative work.t Thirdly, where jet carburation 
is used, the mixture is varied. 

The second system, less general, is the exhaust throttle. 
The opening of the exhaust valve is retarded, a certain 
proportion of exhaust gas remains in the cylinder, the 
inlet valve opens later, and less fresh charge is admitted. 
In this case there is a certain amount of back pressure, 
and the mixture is diluted§ with exhaust gases; but the 
cylinder being fully filled, the compression is preserved, 
and there is sufficient evidence to show that from this 
factor alone greater economy results. The marked 
economy of the Gillet-Forest motor is attributed to this 
method of governing. An illustration of the application 
of the principle is the De Dion Patent, No. 22,762, of 
1900, Fig. 13. Where this method of governing is adopted, 
correctness of mixture would appear very necessary. For, 
assuming Mr. Grover’s experiments with coal gas as 
applicable to hydro-carbons, the mean pressure is in- 
fluenced not by the products of combustion present 
within the workable limits, but by the correct ratio of air 
to gas, which alone determines the possibility of an explo- 
sion and the pressure generated. || 

_A third system in very general use, usually in combina- 
tion with one of the preceding methods, is by retarding 
the charge ignition. The effect of delayed ignition is to 
give the piston time to expand the charge, thus reducing 





Sie Of Messrs. G. F. Milne’s new 20 horse-power car, 
‘The Automotor Journal” (August 9) writes: ‘‘ The 
time of ignition is not variable by the driver, and the 
only way in which an earlier ignition of the charge accom- 
panies an increase in engine speed is in so far as the 
increase in the engine speed affects the quantity of cur- 
rent generated by the magneto, and, therefore, the inten- 
sity of the sent in the combustion chamber.” In a 
lecture (A ril 23), before the Long Island Automobile 
ub, Mr. Hiram P. Maxim suggested the use of this 
principle for motors of moderate speed. In the Apple 
magneto, the spark is timed by the compression. 
Anotherarrangement isdescribed in Patent No. 17,221, 
1896, of C. Gautier and Wehrle. 

+ Often 7 or 8 per cent. of the indicated horse-power. 

§ Probably by stratification rather than mixing. ‘‘Ac- 
cording to a well-known physical phenomenon, a fresh 
nixtare of air and ——- or other gases, mixes with 

urnt Bs only with difficulty.” Patent No. 9052, 1896, 
of A. A. Loyal. ‘It is probable that coal gas and air are 
More intimately mixed with one another than with the 
residual gases.” ‘* Modern Gas and Oil Engines,” F. G. 

1M sw edition, e 222. 

|““Modern Gas and Oil Engines,” F. G. Grover, 
3rd edition, pages 225 and 226, Sitti ” 





the force of the explosion and the duration of its action on 
the piston. In other words, the full power value of the oil 
is not obtained. The method is therefore wasteful, and, 
unless automatically coupled with the throttle - valve, 
may, in the hands of a careless driver, lead to premature 
explosion. 

The author inclines to think that the second, or per- 
haps a fourth, method would be the best—namely, govern- 
ing by retaining the full charge of air, and reducing the 
amount of petrol.* The methods of carburation in the 
De Dion, Darracq, and Holyoke cars, already mentioned, 
are on these lines. It might be thought that governing 
on this plan could not be extended over more than a 50 
per cent. variation of s , the ‘critical point ” of the 
mixture being then reached. With the ordinary methods 
of carburation this would probably be the case. But by 
carburating at or near the end of the compression stroke, 
it is likely that a far wider range might be covered. The 
difficulty of ignition could be met by setting the ignition 

lug in the course of the incoming fuel, thus ensuring 
ocally a mixture, sufficiently rich for inflammation. A 
rovision of this kind is described, among others, in 
Patent No. 3971, 1893, of Messrs. Hartley and Kerr. 
Supercompression, for the same purpose, is described in 
Patent No. 13,325, 1897, of L. A. tourbe, who con- 
demns volume throttling on account of its thermal in- 
efficiency. 

Charge Expansion.—Having carried the subject as far 
as the ignition of the charge, there remain a few other 

ints on which it may be wise to add a word or two 

fore describing the application of the motor power to 
the car itself. 

The first of these points is expansion during the work- 
ing stroke. As a direct object of design, no ‘‘ Otto” 
cycle petrol-car motor on the market provides for in- 
c expansion during the working stroke ; indirectly, 
as a result of governing by throttling, greater expan- 
sion, under the action of the throttling, is obtained. 
The ae of this method have already been 
noticed ; loss of fuel value by reduced compression, | 
negative work in suction below atmosphere pressure ; 
and, if gain by increased expansion were in view, 
reduced power by the diminished weight of charge. 
Though it is doubtful whether in ‘‘ Otto” cycle car-motors 
any attempt at further utilisation of the exhaust pressure 
would be successful, efforts in this direction are worth 
consideration. To overcome the disadvantages enume- 
rated above, some inventors admitted a full charge to the 
cylinder, subsequently expelling a portion, thus giving 
greater expansion to the rest. Two variations may 
noticed. In their patent, No. 8469, of 1891, the Gas 
Motoren Fabrik Deutz draw in a full charge of air only 
during the suction stroke, a portion of this is expelled on 
the compression stroke, while at the same time gas or 
hydrocarbon vapour is added to the rest. The French 
inventors Forest and Gallice, Patent No. 22,559, of the 
same year, varied this procedure. Taking advantage of 
the fact that in a four-cylinder motor one piston is 
charging while another is compressing, they reduce the 
charge by transferring part of the contents of the 
compressing cylinder to the charging cylinder. Both 
these methods eliminate negative work in charging ; but, 
like volume throttling, they adversely affect efficiency 
and power. Another method of procuring increased ex- 
pansion by diminished charge is illustrated in motors 
governing on the exhaust. To reduce the fresh charge 
more or less of the exhaust is retained in the cylinder. It 
is intelligible that the practice should be economical ; for, 
though back pressure 1s created and the charge diluted, 
suction below atmospheric pressure is avoided, and, 
which is the main se compression is preserved. The 
Gas Motoren Fabrik Deutz, in their patent, No. 2729, 1892, 
ae Sey eliminate all back pressure by giving a free- 
exhaust stroke, drawing back part of the exhaust during a 
portion of the suction stroke, then closing the exhaust 
valve and opening the charge inlet valve for the remainder 
of the stroke. Taken broadly, as a principle, increased 
expansion by charge reduction might, perhaps, be useful 
in designing motors liable to temporary demands for 

wer in excess of their normal yield, as, for instance, in 
tar. 4 Tn such case the cylinder} would be so 
dimensioned that a full charge would provide very high 
compression, and incre power for use on occasions 
when a temporary increase of vibration, &c., would be of 
no consequence. For normal running the reduced charge 
and lower compression would be employed.t Against the 
advantage of this reserve gower would be the slightly 
increased dimensions and weight of cylinders, &c. On 
the other hand, provision of reserve power is, with 
single-acting ‘‘Otto” engines, the only way to reduce 
—— speed gears to a minimum—a step much to be 

esired. 





*TIn the 1200 horse - power four-cylinder ‘‘Otto” 

gas engine at the Hoerde Iron Works, Westphalia, 
governing ison this plan. The air admitted is practically 
constant, but the moment of opening the gas-valve is 
varied. When this opens, the usual mixture flows in. 
The 500 horse-power two-cycle double-acting Kérting 
engine also is governed on this method. The full amount 
of air is supplied, but the point of gas inflow is made 
later and later. In both cases fresh mixture is retained 
near the inlet valve, and there fired. 

+ To maintain compression with reduced charge volume, 
many inventors have recourse to movable compression 

lates—e.g., Patents No. 5681, 1894, of P. Mitchelmore ; 

Yo. 6972, 1895, of W. Donaldson ; No. 22,690, 1895, of 
G. Cummings ; No. 26,638, 1896, of R. W. Allsop, &c. 

t This principle is adopted by the Franklin Manufac- 
turing Company, Syracuse, New York. In normal work, 
the motor is throttled down much below its maximum 
capacity. The full power is used only for the severest 
hills, or the highest speeds, 


Other inventors have worked in quite a different 
direction, seeking greater expansion by increase of 
the working stroke. By lengthening the sweep of 
the piston during the working stroke additional ex- 
pansion is obtained. Such mechanical contrivances 
as the Atkinson linkage, though undoubtedly econo- 
mical, are too cumbersome for car work. nese 
device for the purpose was recently designed by the 
author, the detail being worked out by Mr. A. Suggate. 
The modifications of the stroke will be easily unders' 
from the sketches given (Figs. 14 and 15, page 590). 
The diagram shows teeth on a fixed pin in the crosshead 
to gear into a similar wheel fixed to the crank. The pin 
on the connecting-rod is lengthened beyond the teeth to 
form a bearing, working in a block or roller, the latter 
sliding or rolling in a groove on the crank. This bearin 
takes up much of the thrust, leaving the teeth the wor 
of keeping the pin in the proper position in the crank. 
The thaft must, of course, rovided with suitable 
bearing. From the diagram it will be seen how the other 
strokes are varied during the cycle. Naturally it is not 
suggested that such gear would stand the shock of large 
engines, but for small powers the mechanism might serve 
its purpose. The cycle itself favours economy, for a light 
charge is used with high compression and increased ex- 
pansion. 

Other inventors, again, have aimed at increased expan- 
sion by additional cylinders. Excluding the system of 
compounding,* which is not likely to be introduced in 
light motor cars, adaptations of the above principle have 
found, and others may find, a possible application to 
motor-car work.’ Engines of the Burt so-called com- 
enti but more strictly expansive ‘‘Otto” type, are too 

eavy and complicated for this class of work. A clever 
method initiated, perhaps, by the Atkinson engine and 
adopted in such motors as the Koch, Gobron-Brillie, 
Hyler-White, Prétot, &c., is the use of two pistons in one 
cylinder (in this sense two cylinders). The plan gives 
rapid and expansion, but is attended with some 
obvious disadvantages, which, however, have not pre- 
vented it from finding favour with many automobilists. 
Another ingenious way of increasing expansion is illus- 
trated in the ‘‘Scott” vertical high- engine of 
Messrs. Reavell and Co. The bottom end of the cylinder 
is closed, and is therefore equivalent to a second cylinder. 
There is no compounding, but increased expansion is got 
by the alternate use of the top and bottom ends of the 
same cylinder. At the termination of the down or power 
stroke, steam is transferred to the underside of the 

iston, working expansively on the upstroke, during the 
atter half of which the residual steam in the top cylinder 
is compressed in the clearance space. Fresh steam is 
then admitted and the cycle repeated. The method gives 
increased expansion, very perfect cushioning, and freedom 
from drop on the release of the high-pressure or top 
cylinder. Some such arrangement might be applicable 
to the “Otto” cycle.t 

Cylinder-Cooling.—This is the second point on which 
—— has to be said, and it may well be introduced 
by a brief reference to Professor Burstall’s experiments 
on the temperature of the gases that have to be cooled. 
The author’s first examination of the figures published in 
the second report of the Gas-Engine arch Committee 
showed great irregularity in the temperature fall. There 
is no gradual curve, no regular drop, but very notable 
fluctuations of temperature. A closer investigation, how- 
ever, disclosed two curious facts: First, that the maxi- 
mum fall of temperature occurs regularly at half-stroke ; 
secondly, a —— in the fall. It may be remem- 
bered that Professor Slaby had previously noticed the 
half-stroke fall, and attributed it to increased piston 
speed. He also appears to have observed irregular fall ; 
but, in the author’s opinion, failed to re ise its true 
cause. This cause, he thinks, is revealed by the follow- 
ing figures : 


Point of Stroke. Mean Fall in Deg. Cent. 
2 100 
3 79 
4 99 
5 105 
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The second column represents the mean fall, calculated 
from Professor Burstall’s Table III. The figures show a 
heavy drop of 100 deg. at .2 of the stroke, followed by a 
lower fall of 70 deg. ; then an increased drop rising from 
99 deg. to 105 deg., succeeded by a much lower fall of 
58 deg. Finally, a further rise of 76 deg., with a suc- 
ceeding drop of 56 deg. Something like a wave movement 
in the been. gpanige > fall is distinctly visible. It is there- 
fore argued by the author that, when an elastic fluid, 
such as air and gas, is exploded within the compression 
chamber, a series of wave currents are set up, each 
elastic impact on the walls intensifying the loss of heat 
by conduction, each reflex movement lessening its action, 
irrespective of internal heat changes, due to the expan- 
sion and contraction of the According to this 
theory, it is not to the difference of temperature per se 
between the gases and the walls that—in the fraction of 
time occupied by the stroke—the cylinder loss is mainly 
due, but to the intensity and periodicity of the explosion 
waves. This explains the lesser heat loss with weak 
charges, the explosion producing waves of less intensity 
and frequency ; and it also explains why, in such cases, 





* With separate high and low-pressure cylinders. 

+ In Patent No. 16,366, 1896, of G. G. and R. O. Blakey. 
At a certain point in the stroke, a portion of the explosion 
gas is transferred to the front of the piston, working ex- 





pansively on the return stroke. 
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high initial temperature does not lead to perceptibly 
increased cylinder loss ; while, from the point of inflam- 
mation and combustion, such temperature is advan- 
tageous. From this theory it follows that at the earlier 
portion of the stroke, the wall loss depends chiefly on 
temperature—that is, on wave intensity; while during the 
latter portion, when that intensity is less, it depends 
more on the area of cooling surface. 

In getting rid of the heat, however transmitted, two 
systems are in use. For any but the smallest motors, 


Automatic Spark Controler. 





The fibre contact-breaker disc is mounted on a sleeve V 
rotatable round the motor shaft A. As the speed accele- 
rates, the centrifugal masses P P’, pivoted on studs D D’, are 
forced outwards, causing partial rotation of the toothed 
sectors 88’, The motion of the sectors by means of the 
sleeve V, loose on the shaft A, advances the position of the 
disc, so that the brush M establishes earlier touch with the 


contact plate C, 


@ntact Breaker(authors), for obtairung 
automatic regulation of timing and 
Gurrent Consumption. 
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A . Pe. FORWARD STROKE 


latter, by placing the water tank higher than the cylin- able to provide against overheating due to 7 

ders, circulation following the difference of temperature. | The sale ard usually supplied my a float en 
The security of this system is its only strong point. In| dashboard, in which the position of the float indicates 
other respects it is inferior to forced circulation. Not the maintenance of the circulation. But this requires the 
only to maintain a given cylinder temperature does the driver’s atten*‘on, a demand to be avoided. A very 
slower circulation require a larger body of water to be ingenious French method, communicated to the writer 
carried, but the very cause of the circulation is defective. | by Mr. Dugald Clerk, for indicating the piston water 
In the jacket water rises upwards round the cylinder be- | circulation in gas engines, is to lead the discharge into a 
cause it becomes hotter. It is thus placed in a condition | tank, fitted with a ball-cock, connected with the gas 
to exert the least cooling effect,* where it is most wanted, valve. If the circulation fails, the tank water-level falls, 


System of Volume Throttling (Mors). Exhaust Governor (De Dion & Bouton.) 
2 ee = 
































(7871.2) 
Ld (7571.K) ‘ 
; A, cam acting, through lever B, on exhaust valve stem tappet 
A A, throttle valves on induction pipes; C, valve shaft— J. B, lever pivoted to crank C, and movable from right to 
left, by rod D. Any movement of the lever to the left de- 


operating under the action of the governor D. Of the two 
springs E and F, the former is the stronger, and tends to 
open the valves. By the use of these springs the valve 
action is more sensitive than when the governor alone is used. 


creases the lift of the valve, as may be seen from the dotted 
or maximum position of the lever, at which position the ex- 
haust valve remains closed. 


Increased, Expansion Gear (auther's) Exhaust Release Valve ( Brooke). 
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The 40. Simplex Silencer( Mercedes). 
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2"° REVOLUTION, ra 
FORWARD STROKE | 
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(1271.4) 


The dark-shaded wheel is on the crank. The light-shaded wheel is on the connecting-rod. The 
plain circles show position of the wheel on the connecting-rod at the end of the revolution. 
Note.—Maximum stroke of piston A B equals twice throw of crank plus pitch diameter 2 of wheel. 

Minimum stroke of piston C D equals twice throw of crank minus pitch diameter 2 of wheel. 


air-cooling, except as a supplementary aid, is impractic- 
able, or, in any case, vastly inferior to water-cooling. 
This latter system may be subdivided into forced and 
natural. Of these, the former, by far the more general, * 
is effected by pump, usually of the centrifugal type; the 


* In this country and on the Continent, also in America 
this year. Last season in the States, one-half of the auto- 
mobiles used forced, and one-half natural, circulation ; 
this year 20 out of 23 employ forced, and only one the 
gravity system. 






| and withdraw it at the bottom. 


mit 3 
ee 
Fig.17. 


The end of the exhaus pipe is plugged and perforated, 


Fig. Silencer (Oldsmobile), 









































the ball-cock sinks, cutting off the gas and stopping the 
engine before damage is done. On somewhat similar 
lines, the author recently suggested fitting on the pump 
discharge pipe a lift-valve, so connected with the electric 
ignition or the petrol supply that, as long as the — 
water circulated, the valve and its connection remain 
in their normal position ; but if the pump failed, the fall 
: | of the valve ask 40 its seat broke the electric current or 
round the combustion chamber and valves. The result is; the petrol supply, and so brought the motor to a stand- 
an increase in the natural tendency to unequal cylinder ex- | still. A mercurial tube in connection with the cylinder 
pansion, which adversely affects the casting, the piston | jackets offers another method of interrupting the firing, 
rings, and general running of the engine. when, owing to a pump failure, the cylinder temperature 
Possibly the best method of all, and certainly the | becomes dangerously high.* wie 
safest, would be a combination of the two systems. | Aningenious aatked of avoiding air or water cooling is 
Where pump circulation alone is employed, it is advis- | described in Patents Nos. 24,091 and 24,311, 1896, of J. T. 


* Other devices: Patent No. 779, 1893, of A. Shiels 
(Electric Alarm); No. 884, 1895, of E. Capitaine (Fusible 
Plug). 








* It would be preferable, even with pump circulation, | 
to introduce the cooling water at the top of the cylinder 
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Dawes. Inside the cylinder is a layer of non-conducting 
material, then a thin metal liner. The trunk piston, 
closed at the end, works outside the cylinder, a forked 
connecting-rod being used. The inside of the cylinder is 
thus kept very hot, while the outside is sufficiently cool 
for running. ; : 

The question of what is the proper cylinder tempera- 
ture is one that admits of two answers, according to the 
standpoint taken—namely, that of efficiency or that of 

wer. very considerable heat loss arises from the 
cooling of the explosion gases by contact with the cy- 
linder walls and piston. Hence the higher the tempera- 
ture of these latter the lower their cooling effect. High 
cylinder temperature therefore conduces to efficiency, 
considered as the ratio of heat converted into work to the 
total heat imparted to the engine. Under this aspect, 
then, the cylinder walls should be kept as hot as they 
can be efficiently run. But when power is considered, 
different considerations intervene. Other conditions 
being alike, the more charge that can be included in a 
cylinder of given dimensions, the more power will be 
produced by the explosion. Thus power depends on the 
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R, spiral spring fastened to the flywheel at 8, and connected 
on the disc P to an operating lever T, actuated by special 
sliding cam Q. N, drum gripped by the spring in action. 


weight of the charge. New one charge, having half the | 
absolute temperature of another, will have double its | 
weight, and its explosion will generate proportionately | 
greater power. Low temperature, therefore, diminish- | 
ing the heat of the incoming charge, favours increased | 
body, and therefore increased power. In connection | 
with this subject, Professor Hele-Shaw presented to the | 
late International Engineering Congress at Glasgow a | 
Summary of power tests confirmatory of the above. His | 
Series of experiments showed that in a motor with jacket 
water ranging from 77 deg. Fahr. to 250 deg. Fahr. there 
was, with increase of the water temperature, a gradual 
decrease of horse-power declining from 4.775 to 3.94 
brake horse-power. A determination of the engine speed 
and quantity of water circulated was cunieed, but the 
res are still interesting as an illustration of the effect 

of cylinder temperature on power. In 1896, Mr. James 
Atkinson stated that for every 54 deg. Fahr. by which 
the charge in the cylinder was reduced in temperature 
sore compression 1 per cent. more power could be ob- 
tained from. the engine. Low cylinder temperature 
results in easier lubrication, and therefore, likely enough, 
~seqguas friction, a possible factor in the increase of 

r. 

As coolers, various types of radiators are used, with or 
et auxiliary fans, these being useful adjuncts in hot 
climates or for long hill climbs. In Patent No. 8471, of 

7, P. Royer uses the mud-guards as tubular radiators. 








| Cylinder cooling by water injection has already been 
| noticed. 

|. Mufflers or Silencers.—Until very recently these have 
| been considered merely as sound-deadeners,* and their 
| influence on engine-power quite overlooked. Many of the 
silencers used were thus ridiculously small, giving rise to 
quite unnecessary back pressure. What is the proper 
| volume ratio between the silencer and the cylinder, the 
| author does not know. Mr. W. A. Norris states that it 
|should be a minimum of 5to 1. The point could be 
easily settled by any manufacturer that would take the 
| trouble to make the — experiment. That silencers 
| are probably yet too small, and that considerable thrott- 
|ling still exists, is evident from the fact that certain 
| American makers (e.g., the Friedman car and the Murray 
| car) have added to the exhaust pipe between the cylinder 
and silencer a by-pass valve, to free the exhaust when 
more power is required. This method has been followed 
in the English Brooke car (Fig. 16, opposite) and the 
German Daimler Mercedes Simplex. It is a useful 
addition, not implying that the silencers of these makers 
are less efficient than those of other firms. The illustra- 





the perforated tubes to the atmosphere is slow and con- 
tinuous, it is said to be noiseless. 

To insure immunity from fracture in case of back- 
fire, a relief valve is sometimes fitted to the muffler. 

Communication of the Motor Power to the Car (a) Crank 
and Crankshaft.—As regards the position of ‘‘ Otto” 
cycle motor crankshafts, the practice is to set the centre 
of shaft below the axis of the cylinder. The method is 
open to objections. All ‘‘ Otto ”-cycle motors are single- 
acting high-speed engines of accentuated type, in as far 
| as the initial pressure is greater, more violently applied, 
'and more rapidly repeated—constantly in one direction— 
/namely, on the downward stroke. This sudden blow, 
always applied in the same direction, throws a heavy 
strain on the connecting-rod and crankshaft, and, in large 
power gas engines, necessitates crankshafts of about half 
the diameter of the cylinder. This is one of the mecha- 
nically weak points of all engines using the ‘‘ Otto” cycle. 
The question is whether the present practice deals in the 
best way with this defect. The prevailing method of 
locating the shaft line so as to intersect the cylinder axis 
gives. equal angularity to the connecting-rod on its up 





Fig. 27. _ Drunng Gear (Mors). 





Fig.22. Steering Gears (Daimler Motor C? 
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tion (Fig. 17) shows a common form of muffler. In the 
American Friedman car the silencer consists of concentric 
tubes, communicating with one another through perfora- 
tions. The exhaust from each cylinder enters at opposite 
ends of the central tube, and diffuses outwards. The 
silencing effect is said to be very complete. Another | 
American silencer, the ‘‘ Oldsmobile,” will be understood 
from the illustration (Fig. 18). The exhaust gases are 
given ample space to expand, and as their passage through | 


*Patent No. 8197, of 1895, E. Turner, describes a 
silencer fitted with spring piston for effecting water cir- 
culation—an ingenious use for the exhaust. 

+For volume of silencer, best calculated to save power, 
H. E. Homans (‘‘Self-Propelled Vehicles,” page 384) 
cites Roberts’s formula: v = 3.5 (cylinder diameter)? x 
(length of piston stroke in inches). 
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| and down stroke. The cycle, however, imposes all the 
working strain during the down stroke ; weir yen 
construction should, perhaps, aim at keeping the con- 
necting-rod in the most favourable ition to withstand 
pressure in this period of the cycle. In other words, 
|the angularity should be reduced during the working 
| stroke, being proportionately increased for the idle 
| strokes ; less angularity when the pressure is great, more 
| angularity when it is slight. An additional advantage 
‘is that the crosshead is kept constantly pressed against 
| one guide, if the shaft is half-stroke away from the axis 
of the cylinders, consequently there is no knock from bar 
'to bar on turning centre. All that is needed to accom- 
plish this is to set the crankshaft in advance of the axis 
of the cylinder. This, as regards motors, excepting in 
the Duryea car, would be a new departure ; but it is not 
unknown in the modern single-acting high-speed steam 
engine ; and the reasons for its use in the latter are cer- 
tainly more cogent in the case of the former. In steam 
ractice the Peache hi h-speed engine, made by Messrs. 
avey, Paxman, and Co.,* and the Westinghouse single- 


* Extract from letter of Messrs. Davey, Paxman, and 
Co., June 28, 1902: ‘‘ The shaft in our Peache engine is 
put out of line for the reason you describe, as the engine 
is single-acting, and we do not expect to abandon the 

ractice, even for large engines. At present, the biggest 

eache engine is 800 indicated horse-power, and 290 re- 
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acting engine might be cited as instances of this method 
of construction—a method which motor manufacturers 
might do well to copy. 

On the question of material for crankshafts, one of the 
prominent firms in this country inforraed the author that 
the steel from which they forged motor cranks averaged 
32.5 tons per square inch tensile strength ; that is to say, 
not below 30 tons nor above 35 tons; phosphorus, 0.05. 
They considered this steel less liable to fracture as a 
Lone § of constant vibrations, shocks, and jars. The 
author does not at all agree with this view. He believes 
that for small crankshafts (also connecting-rods, &c.) a 
more rigid steel, of very much higher tensile strength— 
at least 40 to 45 tons, with even lower phosphorus—is a far 
more suitable material. A milder steel retreats before 
impact, yields, and deflects, and it is this repeated de- 
formation that does the damage. This is especially the 
case where, as in high-speed single-acting explosion en- 
gines, the stresses of torsion and bending are so quickly 
and frequently repeated and reversed. The elastic limit 
and ultimate tenacity of these higher tensile steels is 
very much higher than those of milder quality, and as 
they are rigid and unyielding, there is no deflection to 
> to the strain of the metal, and to wear down the 
inner sides of the bearings, and thus aggregate the 
bending tendency. For these small forgings steel of 
higher tensile et os is easily obtainable with equal 
salir, and should specified by motor-makers. For 
such purposes nickel steel has many claims to con- 
sideration.* 

(b) Flywheel.—There is little to be said on this detail. 
The inertia of the flywheel is one of the chief causes of 
vibration, the explosion energy imparted ‘to the wheel 
reacting on the frame. A very radical elimination of this 
objectionable feature is the provision of two flywheels 
revolving in opposite directions. This method has 
been successfully worked out in the English Lanchester 
car, and also in the French Crozet (Tourand) motor 
(Fig. 19). A large, more especially large rimmed, and there- 
fore preferably a jbuilt-up flywheel is by no means to 
be despised, since it Gonduces to steady running; facilitates 
eas ana from low to high gear; helps starting on hills 
and heavy ground ; hero the speed range, enabling 
the motor to run slower without pulling up; reduces 
fluctuations of rotative speed, and thus the stresses on all 
driven parts, gear, chains, and tyres. Naturally, multiple- 
cylinder or high-speed or low-compression motors require 
less flywheel than single-cylinder, slow-running or high- 
conipression engines. 

(c) Clutch.—The function of the friction clutch is to 
transmit motion from the flywheel to the gear. A good 
deal of trouble used to be experienced with clutches 

etting out of alignment, slipping, acting too fiercely, &c. 
Nowadays these difficulties have mostly disappeared. 
One of the best methods of insuring accurate alignment 
is to mount the internal part of the clutch on the engine- 
shaft, prolonged “ * the flywheel, as in the 8 horse- 
power Hozier car. In the 16 horse-power Panhard chassis, 
recently shown at the Crystal Palace Exhibition, the 
clutch was mounted on a sort of Cardan joint, allowing a 
certain vertical and lateral motion—also a good way to 
obtain regular engagement all round. In other cases, 
provision against defective alignment is made = settin 
springs under the friction strip (leather, copper, &c,) wit 
which the clutch is faced. 

In all cases clutches are pressed against the recessed 
flywheel by aspring, usually spiral. In the wapd wore 
the thrust of the spring is regulated by an adjustable 
nut, &c., and is prevented from reaching the engine bear 
ings by the interposition of a ball thrust bearing, as in 
the Daimler, Mors, and other cars. 

In most cars the application of the foot-brake with- 
draws the clutch ; and in the Mercedes Simplex of the 

Yanstatt Daimler the withdrawal of the clutch automatic- 
ally reduces the speed of the motor—a very neat arrange- 
ment. 

The latest form of clutch is that employed on the 
German 40 horse-power Mercedes Simplex, Daimler car 
(Fig. 20, page 591). Here the ordinary clutch is replaced 
by a spiral spring fastened at one end to the flywheel, 
which in this case servesas a fan. When in action the 
spring is caused to coil tightly round a small drum on the 
driving axle. The idea is in many respects excellent. 
Messrs. Panhard and Messrs. De Dietrich also have intro- 
duced new and improved clutches, while the Canstatt 





volutions per minute. No doubt the position is theoreti- 
cally correct, and practically the plan works well.” In 
ys he Autocar” (July 19), the Duryea Company wrote : 
‘This method of construction has been in use — 
Duryea power carriages for the last three years, and has 
borne out expectations to an extent which will, perba 
be better understood when we say that, although the 
crankshafts of a 10 horse-power engine weigh barely 14]b., 
we have yet to hear of a broken one, and there are some 
hundreds in use.” 

* In reply to the author’s inquiry on this point, Colonel 
Holden, RE. wrote: ‘I personally should prefer steel 
with a much higher uenaile strength ;” while Captain 
Sankey, R.E., replied: ‘‘ For s' engines, in which 
lightness is of mount importance, and there is no 
difficulty in getting the amount of bearing surface, high 
tensile steel is, I think, the best, so long as it also has 
sufficient elongation and contraction of area. Nickel 
steel seems to be the kind of steel to use in such a case.” 
For machinery parts, subject to alternating stresses and 
wearing action, Mr. H. F. J. Porter, of the Bethlehem 
Steel rove ane 4 is said to recommend steel of 85,000 Ib. 
tensile strength, 40,000 lb. elastic limit, 15 per cent. elon- 


gation in 4 diameters; or, after tempering, 90,000 Ib. 
tensile strength, 45,000 Ib. to 55,000 Ib. elastic limit, and 
15 to 20 per cent. elongation. By introducing 3 per cent. 
nickel the quality is raised (see Appendix IT.). 


Daimler Company are said to be experimenting with an 
| electro-magnetic clutch. 
Transmission from Clutch to Gear.—The main point 
| noticed is the increased use of universal joints at both 
ends of the transmission shaft, so as to prevent deflection 
| strains reaching the gear. In the French 8 horse-power 
| Clement car, behind the spring-adjusting nut, the clutch 
shaft ends in a squared section, the faces being given a 
slight longitudinal curvature to allow for deformation of 
the frame. The clutch shaft and change gear shaft are 
united by asleeve, inside of which is adistance-piece. By 
opening the coupling sleeve and removing the distance- 
j1ece, the clutch and shaft can be removed ; this is a very 
andy device. The English Daimler, and, presumably, 
most other companies, have very similar methods. 

There is an indication, however, that these universal 
joints will be dispensed with, and greater rigidity ob- 
tained by tying all parts to a single frame. ere is no 
objection to a single frame properly tied, but flexibilit 
of drive, the author thinks, should be fully maintain 
if not increased. To this end he suggests the trial of 
flexible transmission shafts, constructed on methods 
illustrated by the coiled spring, the bundle of steel rods, 
&c. Such shafts provide not only for want of alignment, 
but also, by reason of their initial twisting, absorb the 
heavy jars and strains when the clutzh is too fierce or too 
suddenly applied. The same method of construction 
might, perhaps, be applied to the countershaft between 
the differential and the sprocket pinions. 

Change-Speed Gear.—The various systems in use do not 
present much novelty. Four methods predominate: 
toothed wheels which are slid in and out of gear, the 
Panhard type—very generally used ; gear wheels* always 
in mesh, but fixed, when required to drive, by interior 
expanding clutches, used, for example, by the Société 
des Automobiles Crouan, Paris—less common, but likely 
to become a great deal more so; belt gear, as in the Benz 
cars—fast disappearing ; epicyclic gear, running solid for 
the high speed—found chiefly in light cars ; lastly, a link 
motion, by which varying throw is imparted to rods 
which drive the differential, on the rear axle, through 
reciprocating clutches. Only one instance of the use 
of this method is known to the author—viz., in the 2h- 
ton lorries built by R. Hagen, of Cologne. 

With gears the general tendency is a direct drive for 
the highest speed—that is, without the use of intermediate 

inions between the motor and the differential. The 

ors car may serve as illustration of the method, Fig. 21, 


there is the usual bevel pinion gearing into and driving 


or driving shaft (that next to the motor) to the differential 
through a spurwheel, out of gear, for the first three 
speeds. Actuation is by a lever that, forcing back the 
driving shaft, leaves the intermediate shaft out of gear 
and engages the loose spurwheel with the differentia. 

An ingenious idea has been realised by Mr. L. Megy, 
of Paris. Dispensing with the hand-change speed lever, 


the resistance to be overcome. The gear wheels are 
always in mesh, and on each of the loose wheels is a 
large collar or drum, inside of which is a leather disc. 
These discs are operated by a rod inside the shaft and are 
displaced by the resistance met with by the car. Thus, 
when the car begins to slow down on one gear, the rod 
moves forward and presses the leather disc on a lower 
speed wheel, and vice versé. Any one speed, however, 
can be fixed by a hand lever. The car thus regulates its 
speed to the road, or can be regulated when required. 

It is quite possible that change-speed gears may be 
soon driven out of the market either by motors of suffi- 
cient flexibility or by some electric transmission of power 
from the motor to the driving wheels. Or, though far 
less likely, by hydraulic gear. It is rather a sign of the 
times that Messrs. Panhard and Levassor should, it is 
stated, have taken over the Canstatt-Daimler and Lohne- 
Porsche French patents for a system in which the motor 
drives a dynamo, and this an electric motor on the wheels. 
A number of cars of this nature are, it is said, proving 
satisfactory. 

The Differential Gear.—In a few cases the differential 
has been replaced by other arrangements. Messrs. 
Brouhot et Cie,, of France, are said to employ ratchet 
clutches inside the hubs of the driving wheels. & taking 
corners, the outside wheel runs free, and on dropping 
down again to the same speed as the inside wheel, the 
ratchet paw] falls into the teeth for forward driving. 

In the Swift voiturette also the road wheels are fitted 
with free-wheel clutches of the ratchet type, such, only 
on a larger scale, as are in use on bicycles. 

Neither arrangement would appear suitable for re- 
wees 2 
In designing a differential, the pins should be of the 
strongest material and ample proportions, and every pre- 
caution should be taken to keep the gear free from any 
defect in the countershaft alignment. Universal joints 
in the latter can be used, and the flexible shaft as sug- 
gested might be tried. 

The weakness of the divided shaft is remedied in ‘‘the 
liner tube countershaft,” or may be got over by placing 
the differential on the road wheel axle. 

The defects of bevel differential gear are: Natural ten- 
* Double helical, or fishbone, gearing is the least noisy. 

+ Patent No. 21,675, 1896, of C. M. Johnson, describes 
another substitute for the differential. The axle of the 
driving wheels is fitted with two friction clutches, one 
for each wheel. These clutches are connected by chains 
or equivalents to the fore wheels or axle, in such way that 
as one chain is tightened, on a curve, the respective 
clutch is released, and the wheel is free to revolve apart 
from the motor. 








page 591. At the end of the primary and secondary shafts | 


the differential ; this is in use for the first three speeds. | 
The fourth speed is transmitted direct from the primary | 


he causes the speed to automatically vary according to | 


dency of bevel gear to force itself apart, end thrust of the 
pinions against the collars, excessive wear and tear, cross 
strain on the bearings, and loss of power by conversion at 
right angles. The same compensation is obtained by 
spur differential without the thrust and wear. 

Systems of Driving.—The two systems of driving are 
the live axle and the double-sprocket chain. The former 
seems the better mechanical job, but so far it is chiefly 
confined to light cars. A notable exception is the 49 
agg? nortan Napier, on which Mr. Edge has recently won 
the Gordon-Bennett Cup. No development of the 
central chain drive has taken place. 

It is difficult to understand why sprocket chains are 
left quite uncovered, and usually without lubrication, 
Both could be easily effected. 

Steering.—All first-class cars are fitted with irreversible 
steering gear, —. of the worm and wormwheel sec- 
tion, or preferably the be er thread shank and sleeve or 
nut on account of the reduced wear, which in the former 
arrangement may soon produce backlash (Fig. 22). 

_In the future, efforts should be made to embody re- 
silient or absorbent members in the locked or irreversible 
controls, which at present transmit in their full force all 
shocks and blows from the front wheels. 

_At the time of the Paris Exhibition, a tendency was 
aig ee towards utilising the steering pillar or column 
for other purposes as well. Thus in the light car of 
Messrs. Seug et Henry, Romilly-sur-Seine, the colunn 
had three movements. In the vertical position, it put 
the brakes on and gave the driver room to mount or dis- 
mount. Pulled down to the second notch, the brakes 
were off, but the motor was still out of gear. In the third 
notch, the usual position for steering, the motor was in 
gear. In the Megy French car, when the pillar was 
upright, the motor was out of gear ; inclining the column 
tu its steering position and pushing it down put the 
motor in gear;an upward movement threw the motor 
out of gear, and applied the brake ; while a further up- 
ward motion reversed the gear. The column could he 
fixed in any one position. The American Duryea car is 
another instance of a manifold use of the steering pillar. 
The practice is not, so far, extending. 

(To be continued.) 








Gotp.—The value of the gold imported into the United 
Kingdom in September was 2,045,724/., as compared with 
1,252,559 in September, 1901, and 1,938,118/. in Sept- 
ember, 1900. The principal imports were from the follow- 
| ing sources : 











Country. | Sept., 1902. | Sept., 1901. | Sept., 1900. 
| _ = “i “ei j | 

oR : £ £ £ 

| British South Africa .. 1,025,231 | 289,461 nil 

| British India y wid 188,479 | 157,035 750,034 

| Australasia .. oe wi 527,444 | 539,985 726,567 





|The value of the aggregate imports in the first nine 
| months of this year was 16,318,393/., as compared with 
| 17,306,608. and 20,948,483/. in the corresponding periods 
| of 1901 and 1900 respectively. 





AGRICULTURAL ENGINES.—It appears doubtful whether 
the exports of agricultural engines from the United King- 
| dom will be quite maintained this year; the value of the 
engines shipped in September having been 34,373/., as 
compared with 36,280/. in September, 1901, and 57,314/. 
in September, 1900, while the aggregate shipments in the 
nine months ending September 30 of this year were valued 
at 518, 269/., as compared with 521,221/. in the correspond- 
ing period of 1901, and 625,235/. in the corresponding 
period of 1900. The shipments to various European 
countries figured in these latter totals for 412,654/., 
406,714/., and 506,618/. respectively. The value of the 
agricultural engines ship to South America to Septem- 
ber 30 of this year was 19,038/., as compared with 37,462/. 
and 21,240/., while British South Africa took engines in 
the first nine months of this year to the value of 7506/.. 
as compared with 6114/. and 4210/.; and Australasia, to 
the value of 19,986/., as compared with 22,375/. and 


21,478/. 


Ovr Ratts ABROAD.—September was a good month 
in the history of our export rail trade, the shipments 
having amounted to 53, tons, as compared with 45,277 
tons in September, 1901, and 30,305 tons in September, 
1900. , The following were the principal shipments of the 
month : 











| | 
Country. Sept., 1902. | sept., 1901. | Sept., 1900. 

tons tons | tons 
Egypt.. ai os SA 4,232 > g ie le S| 
Japan .. ae, “= a 8,304 53 567 
United States 6 000 |: ON] Nl 
Mexico ee 8,568 1,842 | 478 
Argentina .. ve 1,540 5,542 2,808 
British South Africa 2,120 1,604 3,465 
British India. . <a Le 6,069 | 7,073 7,439 
Australasia .. es os 4,490 | 6,194 9,257 
Canada Ss : .. 18591 | 11,245 1,553 


' 


It will be seen that the exports to the United States in 
September were not without importance ; this is, no 
doubt, attributable to the disorganisation of the American 
metallurgical industry occasioned by the coal - miners 
strike in Pennsylvania and other States. At present 
some American firms have to buy up rails in England for 
the pu of working out their contracts. The exports 
of rails from the United Kingdom in the first nine months 
of this year were 444,412 tons, as compared with 345,605 
tons in the cect ape period of 1901, and 277,809 tons 
in the corresponding period of 1900 
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TECHNICAL EDUCATION IN THE 
UNIVERSITY OF LONDON. 


Address delivered by Professor J. D. CorMaAck at 
University College, London, September 30, 1902. 

On Foundation Day of this year, Professor Starling 
delivered an able and thoughtful address on the Building 
of the University, enumerating its functions, laying 
down the lines along which progress should be directed, 
and sketching out a plan for a university suitable to 
the needs of Greater London. sige ; 

My province to-day is much more limited, and is con- 
fined to the consideration of some of the details of a _ 
tion of the whole. It would be premature to discuss fully 
such details before the main lines have been decided upon; 
but, on the other hand, it would be unwise to decide upon 
the main scheme without considering the individual needs 
of the various faculties. The needs of the engineerin 
faculty in particular require careful consideration, and 
venture to put before you to-day some of the thoughts 
which hive been uppermost in my mind, in this connec- 
tion, during the year I have been here. 

Time was when engineering was considered unworthy 
to rank as a university subject ; but that time has long 
since passed. Oxford alone lags, though it is to be hoped 
that a flourishing school of engineering will shortly 
spring up there. ; : 5 : 

In engineering, as in other subjects, University College 
was a pioneer, and to it belongs the credit of appointing 
in 1828 the first Professor of Engineering in Great Britain, 
although the active work of the Chair. cannot be said to 
have fairly commenced until 1840, Durham University 
and King’s College, London, founded courses in 1837 and 
1838 respectively ; in 1840 Glasgow appointed the first 
engineering professor in Scotland ; and from time to time 
other colleges and universities followed suit, but the 
courses instituted did not attract many students. 

About twenty years ago, however, the rate of progress 
greatly increased, and much of this increase can be 
traced to the foundation of laboratories and to the 

owth of electrical engineering. In 1879 Professor 
Comiedy opened here the first engineering laboratory 
for students’ use in this country. The example was soon 
followed by other colleges, and there can be no doubt 
that laboratories have added as much to the attractive- 
ness as they have done to the effectiveness of the engi- 
neering courses offered. Twenty years ago electrical 
engineering was in its infancy. Its development was 
hastened by the work done by professors of physics, and 
electrical engineering may be said to have m born 
in the universities. At first it was attached to the 
physical departments, but gradually as it developed it 
assumed its proper place, and assisted greatly in developing 
the engineering faculty as a whole. : 

During these twenty years the progress in engineering 
teaching has, nevertheless, been slow, and not at all com- 

arable with the progress in engineering practice. It 
oe been recognised by the universities, and, so far 
as they are able, they are willing to provide whatever is 
demanded from them in respect to training; but the value 
of a thorough scientific and technical training has not yet 
been properly appreciated by the profession. In this 
country we cling as long as possible to old traditions and 
customs; wisely enough, perhaps, for they have been 
proved, and we can maddie on with them. But there 
comes a time when the old ties must be broken, and the 
tradition that a long apprenticeship in the works or in 
the office is alone sufficient for the engineer must up- 
rooted. Science advances. The wants of modern civilisa- 
tion daily increase and must be satisfied. The scientific 
and technical training of the young engineer is not a fad ; 
it is essential to our health, comfort, and national 
supremacy. : 

Gradually, but very slowly, engineering is becoming 
recognised as a learned profession, though it has still to 
be placed by the public on the same platform as law 
or medicine. One seldom considers how much health, 
comfort, and convenience depend upon the work of the 
engineer, and that modern life would be impossible with- 
outhim. In the home he has provided an abundant 
supply of pure water ; gas for lighting, heating, cooking ; 
electricity ; sanitary appliances; the food supply is 
brought from all the ends of the earth by the ships and 
railways, refrigerating plant, canals, docks, and harbours 

e has constructed ; clothing is woven by his machines. 
If you do not walk or drive to business, you cycle or go 
in a motor car, or take the electric tram, the ‘‘ Twopenny 
Tube,” the train, or steamer, and whichever method of 
locomotion you adopt, it is over roads or tracks, across 
bridges, and through tunnels laid out by the engineer. 
The telephone carries our voice from town to town; the 
telegraph links continent to continent, and puts a girdle 
round the earth more quickly than Puck; the doings 
of the world are daily chronicled in newspapers printed 
yy machinery. He caters for our amusement and comfort. 

he mechanism in our theatres, the heating and ventila- 
ting apparatus, cooking and laundry machinery, and lifts 
in our hotels, would be a revelation to most people. The 
architect becomes daily more dependent on the engineer. 
nto unknown Jands he follows closely the footsteps of 
the explorer. The solution of some of our most press- 
ing social problems rests partly with him: the construc- 
tion of suitable sanitary feelin for the poor ; the relief 
of the congestion in our eomned cities by quick and 
cheap transit. It is almost easier to imagine the life 
of the future than to realise what life would be to-day 
without the engineer. The engineer is as essential to- 

yas the doctor ; our lives are daily entrusted to his 


Care ; o -hei 3 
his hed general comfort and well-being are largely in 


But while medical education has advanced rapidly and 
medicine has become a closed profession and demands pre- 
minary scientific training, engineering comparatively 





has progressed but little beyond the barber-surgeon and 
apprenticeship stages. What has happened in medicine 
will, I believe, be repeated, with the necessary modifica- 
tions, in engineering. Engineering may not become 
a cl profession. It is probably undesirable that it 
should. As in the past, so in the future, pioneers in cer- 
tain branches may be men trained for other pursuits. 

The education of the engineer is, however, not merely 
a question affecting our well-being as individuals ; it is 
at this moment a question of supreme national interest. 
Every day the progress of science opens new possibilities 
for the engineer, and the man who is best trained or the 
nation which is best prepared and most keenly alive will 
profit most. We cannot stand still complacently while 
others are advancing. Our facilities for technical educa- 
tion must increase. Only a small proportion of our 
engineers are receiving a thorough scientific trainin 
compared with the proportion in the United States an 
on the Continent. if do not propose to lay statistics 
before you. Suftice it to say that one school in Germany 
—the Technical School at Charlottenburg—has more 
engineering . students than. all the universities ‘and 
university colleges in Great Britain, and “that the 
United States is turning out from her colleges highly- 
trained young engineers at the rate of more than 1000 per 
annum. They are able at once to be self-supporting, and 
the demand is greater than the supply. In the number 
of students we compare most ecoaiahie, and our 
training is at the same time inferior. Concurrently with 
this rapid progress in education in these countries, there 
has been a marked advance in the quantity and quality 
of their a ape | products, and in the number of their 
new discoveries and inventions. 

The question has been attracting considerable attention, 
and some steps have been taken, which, it is hoped, will 
prove not ineffective. Let me refer to a valuable report 
on ‘‘The Application of Science to Industry,” prepared 
by a special sub-committee of the Technical Education 
Board of the London County Council. Electrical en- 
gineering is one of the industries considered ; but although 
the report does not confine itself to engineering, I have 
no doubt whatever that if engineering and all its branches 
were alone considered, the findings of the committee 
would have been the same. 

The report deals especially with : 

1. The loss of business to the United Kingdom so far as 
it is owing to inferiority of scientific training. 

2. The nature of the training required, and the present 
provision for such training in England, and especially in 
London, together with the means of bringing the training 
within the reach of those who require it. 

Evidence was taken from experienced employers and 
teachers, and here are some extracts from the report : 

‘“We are unable to resist the conclusion that various 
branches of industry have, during the past twenty or 
thirty years, been lost to the country owing to the com- 
petition of foreign countries; that in many others our 
manufacturers have fallen seriously behind their — 
rivals; that London in particular has distinctly suffered ; 
and that these losses are to be attributed in no small 
degree to the superior scientific education provided in 
foreign countries. . . .” 

‘“While some of our witnesses attributed the back- 
wardness of this country in scientific industries partly to 
other causes, they were practically all agreed in con- 
sidering it due, in the main, to the deficiencies of our 
educational system. It does not appear to be the train- 
ing of the workman which is at fault. We see no reason 
to doubt that the opportunities now open to the London 
workman for obtaining technical instruction in his trade 
are actually superior to those enjoyed by the German or 
American workman... .” 

‘‘Summing up all the evidence, we are convinced that 
the main causes of our relative failure in the chemical, 
optical, and electrical industries are the following : 

‘**(a) The lack of scientific training of the manufac- 
turers themselves, and their consequent inability to re- 
coznise the importance of scientific assistance. 

‘*(b) The defective condition of our secondary educa- 
tion, and the consequent lack of sufficiently prepared 
recruits for advanced technological training. 

‘‘(c) The lack of a sufficient supply of young men who 
have been trained not only in scientific principles and 
methods, but also in the application of science to particu- 
lar industrial processes. 

‘*(d) The lack of. any institution providing advanced 
technological training which is sufficiently equipped and 
endowed to enable it to give adequate attention to post- 
graduate or advanced work.” 

The report proceeds to discuss the training necessary, 
and sums up the education as follows: 

“The education of a leader of a scientifi¢ industry 
should include : 

“1, A good general education on the classical. or 
modern side of a secondary school up to the age of 17 or 
18, special attention being given to mathematics and ele- 
mentary physics, the latter being taught in such a way as 
to educate the mind and fingers of the student to work 
accurately. 

me on years’ training for the B.Sc. degree, fol- 
lowed by 

““3. Two years’ ‘post-graduate’ work, in order to 
obtain the D.Sc.” 

The education of the engineer has recently received 
attention in another quarter. It has been the subject of 
an interesting and important discussion at the British 
Association meeting held last month in Belfast. I regret 
that I was not present, and have, as yet, only seen scattered 

ragraphs in the papers; but apparently the question 
eA een threshed out thoroughly, opinions have been 
freely and forcibly expressed, and our present weaknesses 
openly ex 


A move in the right direction was made six years ago 


by our leading technical institution. The Institution of 
Civil Engineers was well advised when it demanded 
scientific knowledge from its associate members. - One 
could not but be impressed by the tone of the ad- 
dresses given by the President and by almost all the 
chairmen of the nine sections of the International En- 
—— Congress held in Glasgow last year. ference 
was made in nearly every address to the thorough scien- 
tific training of engineers, and all were agreed upon its 
necessity. 

It would appear that we are on the eve of what may 
be a thorough awakening and of important advances, and 
one question which especially concerns us is, ‘‘ What part 
is the University of London to play ?” 

Now let us suppose for a moment that the conclusions 
arrived at by the Committee are correct, or even only 
partially correct. Each one of them concerns the Un1i- 
versity of London to a greater or less extent; and it is 
therefore, perhaps, an opportune time to consider in 
what way and to what extent the University may be 
called upon—is called upon—to help to remove the causes 
of our relative failure, and toenable us to meet success- 
fully the increased keenness of the competition ‘which 
well-infocmed authorities warn us will arise after a few 
years of comparative calm. ' 

The University can do little to remove the first cause in 
the present day. It is too late to impart a scientific training 
to the manufacturers of to-day ; but it is not too late to edu- 
cate those of to-morrow. There is a gratifying increase in 
the number of manufacturers (with and without scientific 
training) who do appreciate—who know how to appre- 
ciate—well-trained men. There are others who give such 
men a chance in a half-hearted way, and grumble be- 
cause they show no immediate profit. It is not always 
possible to overcome difficulties in a day, or to achieve 
results in a week. mfidence in one, tience, deter- 
mination, and honest endeavour in the other are required 
for a successful combination. I have heard the complaint 
that college-trained men ‘‘fancy” themselves too much, 
and imagine they have little to learn. ‘A little ‘‘treatment” 
might cure that ; some of them, perhaps, imagined they 
knew everything before they entered college. If they 
remain deluded—if these students think that they cease 
to be students when they leave college—they cannot be 
considered educated, for they possess not the knowledge 
of their own ignorance. 

At the present time the demand for and supply of well- 
trained men are about equal. The demand is increasing. 

It is probable that it will increase, and it may increase 
at a faster rate than the supply j but even if there was 
no tendency to increase, the University can help to 
create a demand by turning out a better quality than it 
does at present. 

And this leads up to what is stated as the second chief 
cause of our comparative failure to keep our place in the 
march of progress—the defective condition of our secon- 
—_ education, The sum total of the mental attainments 
of the average lad who enters on an engineering course at 
the colleges in this country is ridiculously pene 4 compared 
with that of the German or American lad when he enters 
on his engineering course. Much of the time of Univer- 
sity teachers has to be devoted to work of an elementary 
character and to the beginning of the development of the 
reasoning faculty. Can one expect an English student 
after a two or three years’ course to be on a level with 
his foreign rival who has completed four or five years of 
training? The English hap speak of the average boy 
and the average school ; there are notable exceptions, and 
the name of the school is often an indication of what a boy 
is likely to do—the English boy has generally wasted some 
of the most important years of his life. e is not given 
the pea omer to exercise his reason—he may, indeed, 
be prohibited from doing so; his faculty of observation is 
uncultivated. His father sees him seldom, perhaps, and 
does not trouble to make real inquiries as to what the 
boy is doing, or how he is doing it; he is satisfied with 
the reports of conventional examinations and the number 
of subjects the boy is sup to be learning. The boy 
reaches 17 or 18. The father suddenly realises that it is 
time he was doing i ear and, after a hasty con- 
sultation, it is decided that the boy should become an 
engineer. He seeks advice from a friend, and more 
advice from another. They seldom agree as to what is 
best, for at the present moment there is no stand 
course of technical and practical training. One advises 
the works, or an office ;. the. other a college training first, 
and the works afterwards. Perhaps the father takes his 
son to college, and is amazed at the length of time 
required for a thorough training. He may make the best 
of things, and give the boy a chance; or the desire to 
hasten the process may lead to the boy going straight to 
the works or office, and remaining there, where, handi- 
capped as he is, he never can hope to rise to his proper 
place without great natural aptitude and determination 
or influence. : i 
_In many schools, if a boy intends to become an en- 
gineer, he is either neglected because there is no course 
suitable for him, or he is through an engineering 
course which is, alas! too often of little use. - The pos- 
session of an engineering workshop is not a guarantee 
that a suitable preparatory course for an engineer is 
offered by a school. I believe that in their proper places 
workshops are extremely useful, but they must be quite 
subsidiary, and on no account should time be deducted 
from mathematics and science to be added to workshop 
practice. A school cannot hope to make a boy an engineer: 
the best it can do is to give him a suitable preliminary 
training. 

The secondary education question seriously affects 
the University. It-would be a pity to debar from entry 
students who, through defective training, are less far 
advanced than they ought to be, and who might make 





first-class engineers eventually. On the other hand, the 





ENGINEERING. 





[Ocr. 31, 1902. 





__ 394 





unprepared student acts as a drag on the general work of 
his classes. It should be possible to sort the students at 
entry. Those who are sufficiently prepared might enter 
at once on the regulation course ; the others might take a 
preparatory course, and try again another year. In this 
way greater uniformity could be secured, and a well- 
defined standard would be raised for the schools to aim 
at. The weeding-out process should be continued 
throughout the regulation course, and only those who 
had attained a certain standard at the end of each year 
should be allowed to continue. RD 

It rests with the public and the University to remove 
the third and fourth causes of our deficiencies. It is to 
the University we must look, or, rather, it is to the 
public we must look to supply in the University a well- 
equipped, well-endowed, and well-staffed institution or 
institutions providing advanced technological courses 
and supplying young men trained, not only in scientific 
principles and methods, but also in the application of 
science to particular industrial processes. 

There are two chief obstacles to be overcome—the want 
of money and the want of a scheme. Without money 
little can be accomplished in modifying the present 
courses, and that little only by centralisation at the 
expense, perhaps, of considerable inconvenience to the 
students. Suppose the financial difficulty is solved—and 
surely London, public and private, will not be found 
apathetic, if a well-planned scheme, approved by the 
engineering profession and by the University, is laid 
before it—there remains the second obstacle, which in 
reality isthe first that must be removed—namely, the 
want of a well-planned scheme. Contrast for a moment 
the British system, or want of system, with the German 
and American systems. Here there is no recognised 
training. The lad may enter the works and remain there, 
or he may go to the college and then to the works; or 
he may break his college course and go to the works ; 
or break his works course and go to the college ; and in 
every case the length of time supposed necessary varies. 

In Germany, as a rule, a four years’ college course is 
considered sufficient, though the tendency now is to 
supplement it by a year in the works. In the United 
States a four years’ course is the standard, and during 
it the student is supposed to acquire in the college 
workshops the Bev: genet be necessary. To settle 
the question of the best system—the most suitable system 
—would it not be possible for a strong committee, con- 
sisting of representatives from the University, of engi- 
neering professional men and manufacturers, to consider 
what is good in each system, and to draw up a scheme 
which shall represent what they think is the best course 
of training for the young engineer. If neither the German 
nor the American system can be adopted as a model, let 
the committee draw up a British system. I believe that 
neither system would be adopted completely. I believe 
that a considerable time should be spent in works or in 
the office, for not only has the engineer to acquire a know- 
ledge of the properties and modes of fashioning of lifeless 
materials aod of the working of machines ; he must possess 
a knowledge of the characteristics and behaviour of the 
British workman, who still possesses some free will, un- 
governed by trade unions, and that knowledge and sym- 
em can only be acquired by working side by side with 
nim. Also, I am strongly of opinion that many of the 
“e characteristics which distinguish our engineers can 
ye traced to our system of pupilage or apprenticeship. 
Whatever is good in the present training must be retained ; 
whatever is necessary to remedy its deficiencies must be 
added. 

If it is concluded that more workshop or office 
experience is necessary than is associated with the 
German and American systems, the next step is to 
decide what should be the proportions of college and 
works —s and in what order they should be 
taken. If a lad enters the works first, he must con- 
tinue his studies either on his own account, without 
supervision, or by taking evening classes, when he is 
mentally and physically tired. If he neglects study— 
and few lads have sufficient determination and stamina 
to work both day and night, even if it were desirable 
that they should —if he neglects study, he is unable to 
understand the why and the wherefore of what he sees, 
and loses many of his best opportunities. When he 
enters college he has probably forgotten much of what 
he learned at school, and, what is worse, he has perhaps 
forgotten how to study. On the other hand, if he 
enters college first, and studies theory before prac- 
tice, he loses much of extreme value in being unable 
to apply theory to examples of which he has actual 
experience. His ideas are abstract, and he cannot asso- 
ciate them well with things concrete, though laboratory 
and workshop practice is, in this respect, of great assist- 
ance. And when he leaves college and enters the works, 
it is at an age at which he is less inclined to undergo, 
what he might consider, the *‘ drudgery ” of the works. 

I believe in what might be called the ‘‘ sandwich” 
system. The college and workshop training should pro- 
cved as nearly concurrently as possible ; work in the day 
and study at night is too much for the average boy ; the 
slices of the sandwich are too thin. But six months in 
the shop or office and six months in the college would 
give time to permit good work to be done in both, and each 
would be a recreation to the other. There would be no dis- 
continuity, such as there is if three years of one precedes 
the other ; theory and practice would be woven into one 
well-connected scheme. Five years of such a system would 
be quite sufficient training. The first year might be 
spent entirely at college, chiefly at pure science and 
mathematics ; in the second year six months might be 
devoted to science and technical training, and six months 
to the works or office. The third and fourth years might 
be similarly divided, the college training being chiefly 
technical ; and the fifth year might be spent entirely in 





the works or office. In this way the whole time of five 
years would be equally divided between the college and 
the works or office, and at the end of this time the student 
might be considered to have received a thorough general 
engineering training, with specialisation to some extent in 
one of the branches. Further advanced courses should be 
offered by the University and pursued for a year or more 
by students of sufficient promise. ; 

In establishing such a course many difficulties would 
arise, both without and within the University. I will 
not discuss those from without. I am fully convinced 
that they can all be overcome. The system would not 
be a complete innovation. It prevails to a large extent 
in Glasgow, where the University session lasts for five 
or six months, and the student may go into works for 
the remaining six months, or take a summer session ; and 
year by year more firms take ‘‘half-timers” into their 
works or offices. 

The difficulties within the University are numerous, 
though perhaps not serious. One of the chief difficulties 
lies in the fact that the session at present extends for 
three terms, or nine months. Engineering students are 
usually taught in the science and mathematical classes 
side by side with pure science and arts students. One of 
the first objects to be attained would be the establishment 
of science and mathematical classes for engineers. This 
is, in any case, desirable ; but it would, at the same time, 
permit easily of a change from a three to a two-terms’ 
session. The present technical courses should be ex- 
panded. Complete courses should be provided in subjects 
not already taught, or inadequately taught—naval archi- 
tecture, marine engineering, gas engineering, heating and 
ventilation, &c.; and instruction should be offered in the 
more commercial side—works organisation and manage- 
ment, economics, and the law of contract. 

There are many questions to be considered in the weld- 
ing of the separate elements into one harmonious whole. 
How are the existing institutions to be utilised? Are 
they to remain> as at present, each offering a complete 
or incomplete training? Would the advanced work and 
specialisation be best done by a separate large institu- 
tion? Should the preliminary science course be given at 
one large institution, and the specialisation be done at 
separate institutions? All these are questions requiring 
careful consideration. . But I believe the first step to be 
taken is to obtain from a committee of university teachers 
and representatives from the leading engineering institu- 
tions, and representatives of the leading firms, an opinion 
as to what is the best training for an engineer. Much 
rests with the institutions and the manufacturers. Are 
they willing to co-operate heartily? Might not the first 
steps be taken by an independent committee formed with 
a view to drawing up, for submission to the proper autho- 
rities, a scheme for the education of the young British 
engineer ? 

s in other professions, mere knowledge is not the 
essence of success. Character, tact, and business ability 
must be among the qualities to be cultivated. To many 
here, to-day may be a day of increased freedom, wit 
new responsibilities and increased necessity for self- 
restraint, and in welcoming to-day those students who 
have come for the first time and those who have returned, 
I would earnestly ask them to realise that the years 
they spend with us here may seal many life-long friend- 
ships, and will certainly leave distinct impressions on their 
character. 

Let enthusiasm be the key-note of your doings. Be 
enthusiastic in your work ; enter enthusiastically into the 
social and athletic life of the college. Acquire knowledge 
that you may increase it. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Tuesday, the 21st inst., from 
the shipbuilding works of Messrs. Alex. Stephen and 
Sons, Limited, of Linthouse, Glasgow, the new turbine 
steam-yacht built to the order of Sir Christopher Fur- 
ness, M.P., D.L. This vessel is an exceptionally hand- 
some model, and has been constructed from the designs 
and under the direction of Mr. F. J. Stephen, the 
managing director of the shipbuilding yard. Comfort 
and extent of accommodation have not B sacrificed to 
obtain an excessive speed, but the vessel has been de- 
signed for about 16 knots. Her length is about 236 ft. 
over all by 28 ft. 8in. beam and 18 ft. 6 in. depth, moulded, 

iving a tonnage of about 756 tons yacht measurement. 

he dining-room occupies the forward portion of the 
— public apartments in the range of deck-houses, 
and a separate entrance from the deck, off which is 
the cloak-room ; while the drawing-room and smoke-room, 
which are situated at the afterend, are approached also 
by a separate entrance from the deck. From the en- 
trance to the dining-room one stair communicates with 
the owner’s suite of four state-rooms, bath-rooms, and 
attendants’ room below, and another to the lounge and 
promenade deck above; while from drawing-room and 
smoke-room entrance there is the stairway to the guests’ 
compartment, which contains six bedrooms, several 
bath-rooms, valet’s room, and photographic room. 
The vessel has three sets of steam turbines, three 
shafts, and five manganese-bronze propellers—one on the 
centre shaft and two on each side. All of this machinery 
has been supplied and fitted on board by the Parsons 
Steam Turbine Company, Limited, of W: d-on-Tyne. 
The hull of the vessel has been specially strengthened to 
prevent any vibration in the structure for the great s 
at which the shafts will revolve. The main boiler, which 
is of very large diameter, is fitted with Howden’s forced 
draught. A patent vertical donkey boiler is fitted at the 
fore end of stokehold for working the electric light and 
auxiliary engines when in port. This boiler is placed 
in a recess of the bunkers, which have a sufficient capa- 
city for an extended cruise. As she left the launching 





ways she was named the Emerald by Miss Furness, 


daughter of the owner. 





The twin-screw cable-laying steamer Iris, built f 
Pacific Cable Board of London by Settee David 3° 
Dunlop and Co., Port Glasgow, was taken down the 
Firth for her trials on the 20th and 21st inst., the first 
day being devoted to the builders’ progressive and 
manceuvring trials, and the second day to the official 
trials for speed under the conditions required by the con- 
tract. Theprincipal dimensions of the fris are: Length 
on water line, 285 ft. : breadth, moulded, 40} ft.; and 
moulded depth to spar deck, 25 ft. The promenade deck 
extends for 109 ft. in midships, on which is placed the 
dining-saloon and captain’s-room, and above this deck 
again is a boat-deck, which forms an awning deck all 
over the promenade deck, and on this deck are located 
chart-room and wheel-house and state-rooms for the junior 
officers. The electricians, cable officers, engineers, &c, 
have their apartments on the spar-deck. The vessel has 
been fitted with four cable tanks—two forward and two 
aft of the machinery space. The cable machinery consists 
of very heavy gear forward and a lighter gear aft, suitable 
for paying-out and picking-up purposes. This gear is 
being supplied by the re Construction and Main- 
tenance Company, Limited, of Greenwich. The propel- 
ling machinery, which consists of two .sets of triple- 
expansion engines, was designed with a view to secure the 
least possible vibration, and has cylinders 184 in., 31 in., 
and 51 in. in diameter by 39 in. stroke, with three single- 
ended boilers, 14 ft. in diameter by-114 ft. long, all pro- 
portioned for a working pressure of 190 Ib. to the square 
inch. On the progressive trials the mean of the full- 
speed runs made on the measured mile was 14.6 knots 
per_hour, the maximum = attained being 15.25 knots, 
while on the six hours’ full-speed trial the mean speed 
over the distance ran was 14.4 knots per hour. These 
speeds were nearly a knot in excess of the speed required 
by contract, which provided for a s of 13}? knots per 
hour with about 2600 horse-power, the vessel being lesihed 
toa mean draught of 16 ft. ; but as speed was an object 
of much importance in the service for which the Ins is 
intended, the builders gave their special attention to this 
matter, with the result that they were able, through the 
high efficiency of the machinery and the steaming powers 
of the boilers, to develop 3120 horse-power, and thus 
obtained the above gratifying result. 





The trials of the Austrian battleship Habsburg, which 
recently took place at Pola, were interesting, inasmuch 
as the results obtained constitute, it is believed, a speed 
record for vessels of similar class and displacement. The 
Habsburg is the first vessel of the class completed by the 
Austrian Government, her sister ships the Arpad and 
Babenberg, being now in course of construction. The 
following are the leading dimensions of the vessel, machi- 
nery, and armament: Displacement, 8340 tons; length 
between perpendiculars, 350 ft.; beam, 65 ft.; mean 
draught, 23 ft. 3in.; area of midships section at above 
draught, 1324 square feet. The propelling machinery is 
of the twin-screw triple-expansion type, with inverted 
engines, having four cylinders arranged in manner similar 
to those fitted on board British first-class cruisers : High- 
pressure cylinders—diameter, 29.9 in. ; mean pressure, 
43.8 in.; low pressure (2), 56.3 in., with a uniform stroke 
of 37.4 in.; total cooling surface of the condensers, 15,000 
square feet ; estimated revolutions at full power, 135 per 
minute ; propellers, four-blade type, 16 ft. in diameter, 
having mean pitch of 16ft. The steam-generating plant con- 
sists of 16 Belleville boilers of the economiser type, similar 
to those recently fitted to the battleships and cruisers in 
our Navy, having a total heating surface of 30,300 square 
feet and grate area of 864 agg feet ; the working steam 
pressure at boilers is 300 1b., and reduced by automatic 
valve to 250 1b. at main engines. The total weight of 
machinery complete is 1098 tons. The vessel is protected 
by means of an armour belt for over 60 per cent. of its 
length, the spaces beyond being covered by heavy ar- 
moured deck ; total weight of armour carried, 2250 tons. 
The artillery consists of three 24-centimetre Krupp guns 
40 calibres in length, twelve 15-centimetre quick-firing 
guns 40 calibres in length, and 24 quick-firing guns of 
smaller calibre. The coal capacity is 800 tons, which at 
a speed of 12 knots provides for steaming a distance of 
3600 knots. The conditions of trial were that @ mean 
power of at least 11,900 horse-power should be main- 
tained and the vessel to be propelled at a mean speed of 18} 
knots. The speed of the ship was to be taken during 
the full-power trial, over a Sergi ger ati course 
having a total length of 68 knots. The actual results 
obtained were as follows: Mean pressure at boilers, 
285 lb. ; mean pressure at high-pressure receivers, 224 |b.; 
mean revolutions, 141.47 per minute; vacuum, 26 in. ; 
indicated horse-power, 14,942; mean_speed for total 
distance of 68 knots, 19.62 knots. There was racti- 
cally no vibration throughout the ship. The machinery 
and boilers worked wit pas ey during the 
trial, no difficulties of any description being ex rienced. 
The vessel is from the designs of Herr Siegfried Pepper, 
Chief Constructor, Austrian Navy, and has been yo 
structed by the Stabilimento Tecnico Triestino, under the 
direction of Herr Gustav Lendecke. 








Frencn Coxr-Making.—The production of coke in the 
French departments of the Nord and the Pas-de-Calais 
last year was 1,299,479 tons, as com with 1,659, 311 tons 
in 1900, 1,515,884 tons in 1899, and 1,436,799 tons in 1898. The 
production of the Nord last year was 599,320 tons, as a 

red with 789,486 tons in 1900, 767,720 tons in 1899, an 

16,016 tons in 1898. The output of the Pas-de-Calais 
last year was 800,159 tons as compared with 869,825 tons 
in 1900, 748,164 tons in 1889, and 630,783 tons in 1898. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 
number of views given in the Specification Drawings is stated 

oie Noch onne 3 where none are mentioned, the Specification is not 
illustrated. 

aoe inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, ancy ia Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The png of the advertisement of the ane of a Complete 
Specification is, in each case, given after the abstract, unless the 

been sealed, when the date of sealing is given. : 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specijication, 
give notice at the atent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts, 


ELECTRICAL APPARATUS. 


17,282. B. M. Drake, G. S. Ram, and Nernst Elec- 
ce Light, Limited. [6 Figs.) August 29, 1901.—In order 
that the Tomincsity of Nernst lamps may be maintained in spite of 
their rise in resistance with use, in connection with the resistance 


+ 


7262) 


or part of the resistance usually used in series with such lamps, 
means are provided whereby the resistance may be decreased as 
the lamps age. In the final specification is described and claimed 
a method of adjusting the current in the lamp. (Accepted Sep- 
tember 3, 1902.) 


23,131. G. F. M. Cornwallis-West, London. Tram- 
way Conductor Conduits. [6 Figs.) November 15, 1901.— 
According to this invention the conductor conduit in a tramway 


Fig.1. 















































conduit contact system is made of devitrified glass, and is laid 
between the rails and upon the rail foundation. Each section of 
the conduit comprises a drainage outlet to be connected to the 
sewer. (Accepted September 3, 1902.) 


14,772. Siemens Brothers and Co., Limited, London, 
tance Rheo- 


(Siemens and Haske, Berlin.) Liquid Resis 
stats. (2 te July 2, 1902.—This invention relates to rheostats 
having liquid resistances, and in which the liquid circulates 


between the resistance tank and a separate tank. The title of the 
invention is ‘‘ Liquid Starting Apparatus for Electromotors.” 
Tanks for the resistance liquid, and also electrodes, are provided 
of the shapes illustrated, and the cooling liquid is caused to pour 
over the lowest part of the electrodes (which are apt to become 
highly heated when the resistance is worked continuously near its 
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Peper ied before entering the resistance tank. It is stated 
i at iy hen the electrodes are raised from the tanks the flow of 
ree passing from them to the liquid in the tanks maintains 
a 7 conduction to prevent the formation of arcs between 
meen ; of the electrodes and the water in the tanks; but 
ao ae raising of the electrodes, if means are adopted to 
pee apf e stream falling from them of a discontinuous nature, 
endl emaining conduction is interrupted. The scope of the in- 
ention is limited in the claims to such apparatus when used 


“in Teal ; ” 
— ery a apparatus for electromotors.” (Accepted Sep- 


22,647. The British Thomson-Houston Com 
Limited, London. (W. B. P.tter, Schnectady, N.Y., es rh} 
igs.] November 9, 1901.—In 


parallel and not energised by driving cur- 
red re reversed, for example, for the return journey, habe the 
og > at a standstill, there will be danger of the motors becom- 
bs gg a3 dynamos unequally, so that some of them over- 
rats cities po:ential of others, which, being connected unsuitably 
itis thee = motors to propel the train in the direction in which 
Suichin n travelling, act practically as a short circuit upon those 

“nes operating as dynamos. in order to overcome this diffi- 


circuits the field magnets of the dynamos, and only opens the 
short-circuits, allowing the field magnets to become energised 
when energised by current flowing to the motors from line. 
There is broadly claimed: ‘The combination of a plurality of 
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series motors connected in paralled, a supply circuit, and means 
operated by the breaking of the supply circuit for diverting cur- 
rent from the fields of said motors.” The controller system of 
ec tion, with modifications, is illustrated and described. (Ac- 
cepted September 17, 1902.) 

11,075. The British Thomson-Houston Company, 
Limited, London. (E. M. Hewlett, Schenectady, N.Y., 
U.S.A.) Circuit tus. (3 Figs.) May 
14, 1902.—This invention is applicable to switch and cut-out appa- 
ratus for use on electric circuits (as, for example, circuits com- 
prising motors) in which there is a rush of current largely in 
excess of the normal, and sufficient to cause the cut-out to operate 
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when the circuits are first energised. In order to prevent the 
undesired operation of the cut-out under these circumstances, 
means are provided whereby the cut-out is rendered less sensitive 
for ashort period following the closing of the switch. An arrange- 
ment is described in which this end is attained by means of a 
mechanical tion between the switch and a ‘‘calibrating 
spring ” of the cut-out. (Accepted September 17, 1902.) 


GUNS AND EXPLOSIVES. 


23,889. M. Bielefeldt, Berlin. Composi- 
tion. November 25, 1901.—According to this invention a deto- 
nating composition contains nitrated samen oa preferably tri- 
nitronaphthalene, the substance mixed therewith being preferably 
potassium chlorate, and in the proportion of from 15 per cent. to 
30 per cent. It is stated that the substance constitutes a satisfac- 
tory filler for percussion caps, and oe be used in ~— detonating 
charges for firing difficultly detonatable explosives. The claims are 
limited to the use of the nitrated naphthalene in a state of fine 
division or intimate admixture. (Accepted September 3, 1902.) 


11,592. C. Holmstrom, Glasgow. Breechloading 
Ordnance. [17 Figs.) June 6, 1901.—In this breech mecha- 
nism the pivot on which the breech-block carrier swings is further 
forward than is usually the case, and the swinging carrier is 
formed in two parts, one of which is capable of moving indepen- 
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dently with respect to the other by the action of a ection on 
the breech-block and a cam-like slot or groove in the h, so 
formed that in swinging the carrier outwardly about its pivot 
the block will be caused to travel first in a curved about the 
said pivot to free the obturator from its seat, then in an approxi- 





culty, an automatic switch is provided which normally short- 


mately rectilinear path to clear the threads of the breech chamber, 





and then again in a curved path about the carrier pivot. Means 
are provided for locking the independently movable member of 
the swinging carrier relatively to the member that is pivoted to 
the gun. The angular displacement of the block may be effected 
by the hand-iever through the oan of a bell-crank lever pivoted 
to the swinging carrier, one end of the bell-crank lever engaging 
with a groove in the block and the other end being coupled by a 
connecting-red and universal joints to a crank-arm on the hand- 
lever. The shot guide is adapted to automatically assume its 
guiding position as the breech is opened and to move away from 
——— as the breech is closed. (Accepted Septen 17 


20,301. C. Ratcliffe, Newport, I.W. Rifle-Sight 
Protector and Muzzle Cap. [6 Figs.] October 10, 1901.— 
This invention provides a device for placement on the muzzle of a 
rifle, carbine, or other small arm to prot he foresight from 
damage and the barrel from entry of dust. The device is tubular 
in shape, with an en ment or beef to cover the foresight, 
and has, on the forward end, a hin lid or cap, acted upon by a 
blade spring so as to hold it in either the fully-opened or closed 
position. There is a longitudinal slot through which the foresight 
may protrude, this slot being large enough to allow of the limited 
rotation of the device on the barrel of the rifle. When the protector 
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ition, and it is desirable to aim the rifle, the protector 
this action causing 
or dust-cap on the 


is in 
must be drawn back to uncover the a 
the muzzle of the rifle to press open the lid 
forward end of the protector ; then by a the device on the 
barrel the sighs protector is carried round until it lies in a ition 
out of the line of sight. After firing, reverse rotation of the pro- 
tector will bring the canopy in line with and in rear of the 
foresight, and forward movement of the device then will bring the 
canopy to its sight-protecting position, with the dust-cap closed 
or readily closable over the muzzle of the rifle. (Accepted Sept- 
ember 17, 1902.) 


MILLING AND SEPARATING MACHINERY. 


17,478. J. W. Macfarlane and A. R. Robertson. 
Centri es. [10 Figs.) August 81, 1901.—In 
this machine the weight of the rotating portion is taken upon 
fluid admitted under pressure into the footstep bearing, the total 
pressure exerted vertically upwards being in excess of the load, 
and opposed by a bearing adapted to receive upward pressure. 
There are two motor wheels, one of which may be larger than the 
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other, and means for using both or the larger of them for starting 
the apparatus, one (the smaller) of them oe. for maintaining 
rotation of the apparatus when started. A discharging means 
which, it is stated, may be easily put into action when the machine 
is in motion, coniprises a conical discharge valve free to slide up 
and down on the spindle, and serves to open or close a hole in the 
bottom ofthe basket. (Accepted August 27, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


10,456. J.R.and J. Teaperten, London. C 
essels, Figs.) May 20, 1901.—This invention relates to 
floating dépdts for the coaling of steam vessels, and has for its object 








to provide a simple form of vessel for holding coal in bulk. The 
ship has a practically continuous central line of hatchways, on 
each side of which are vided girders supported by pillars from 
the floor of the vessel carrying rails to support self-propelled 
transporters. The vessel may be a steel barge of substantially 
rectangular section, provided with long and practically continuous 
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along the track, an 
transporters are arranged to command the central hatchways of 
the vessel. The trails carrying the transporters are suppo 
directly by longitudinal girders forming part of the deck struc- 
ture, and directly connected with the floor of the vessel by 
pillars, so that the load of the transporters is distributed over the 
wie keel an emitters Eon one wec eae within the boiler, and whereby exhaust steam from steam turbine 
tion to clear the rigging of contiguous vessels. (Accepted August 
27, 1902.) 


of Vessels. [5 Figs.) . 
floating dépét constructed with a cargo space supported above 


10,457. J. R. and 


his invention provides a 


J. Temportey, London. Coaling 
May 20, 1901.— 


the floor of the vessel, and divided longitudinally by plating 
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Germany. 


eptember 17, 1902.) 


16,523. C. von Knorring and J. 
Steam Generators. [10 Figs.] August 16, 
1901.—A heat interchanger is provided wholly or in greater part 








hatchways, extending along the whole length of the vessel. On | in series according to whether it is desired to expend a less or 
each side of the central hatchways are rails carrying travelling 
tower transporters bee ee with mechanism for propelling them 


greater amount of energy. According to this invention non-return 
valves are used between separate turbine casings. The scope of 
for loading and discharging the cargo. These | the invention is limited in the claims to the economical pro- 
sion of vessels both at fast and cruising speeds. (Accepted 


. Nadrowski, Dresden, 


apparatus supplied with highly superheated steam exhausted 
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from such apparatus at a temperature higher than that existing 
within the boiler may be caused to give up its excess heat to the 
boiler contents before passing to the feed-water heater and 
condenser. The inventor states that with turbines of the Laval 
ype the temperature of the exhaust superheated steam is higher 


, . t 
forming a central passage-way or side passage-ways extending | ¢ 
practically along the whole length of the vessel, the cargo being 
withdrawn through holes at the bottom of the cargo space with 


12,269. 
the aid of pressure-relieving baffles fixed over the holes, (Accepted | Flues. [3 
August 27, 1902.) princi 


PUMPS. 


20,183. Sir W. G. Armstrong, Whitworth, and 
Co., Limited, Newcastle - on - e. Contro! 

Pum ing (3 Figs.] October 9, 1901.—In hydraulic 
governors for automatically regulating the speed of steam pumping 
engines by the pressure in the delivery pipe from the pumps, it is 
usual to employ a spring-loaded plunger on the delivery pipe to 


han the temperature of the boiler. (Accepted August 27, 1902.) 


D. B. 


rison. Corrugated 


, Mo » Hartlepool. 
Figs.) June 15, 1901.—This invention has reference 
lly to “ridge and valley” corrugated flues of the kind 
descri in the specification of British Patent No. 8591, of 1889, 





| and illustrated in Fig. 1 of the drawings. According thereto the 
valley portion is somewhat flattened, and the sides of the ridge 
are rendered somewhat deeper and steeper, approximately as 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 
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directly actuate the throttle valve. According to this invention 
the throttle valve is workcd Ly a pair of steam pistons acted on 
by “live” steam from the boilers, the admission of the steam 
to either piston being effected by a small valve actuated by the | 
spring-loaded plunger, by the centrifugal governor, or by both 
of them. (Accepted Augtst 27, 1902.) 


17,391. The Hon. C. A. Parsons, Newcastle-on- 
Tyne. Marino Turbines. (3 Fig.) August 7, 1902.—This 
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invention has reference to those arrangements of steam turbines VieW of the operator. 
in series in which steam may be admitted in smaller oT 17,586. Sir W. 
es | mated Cl 


quantity respectively to a greater or Jess number of sets of 


18,169. Cro: 


illustrated in Fig. 2. (Accepted September 17, 1902.) 
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ton and Co., Limited, E. B. 


L R. 
Crompton, A. J. Ho and J. W. Ewart, Chelms- 
ford. oo t x —~ 


paratus. (24 Figs.) September 


- P) 
11, 1901.—In this apparatus, particularly suitable for use as a 


rtable military —a springs are interposed between the 


lantern and its carriage. 
and adjusted and the projector wholly controlled from a position 


e arc may be kept under observation 
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{ment, carbon feed 


locks. 


of shelter in the rear of the apparatus. Means for control acces- 

sible from this position comprise handles for effecting vertical and 

| horizuntal training, balancing of the projector, i 

(hand or automatic), carbon adjustment | 

' (lateral), arc adjustment (vertical), and focussing. An optical 

device is used for projecting an image of the arc on to a screen in 
(Accepted September 


ntial adjust- 


17, 1902.) 
H. Bailey, Salford, Lancs. Ilumi- 
[7 Figs.) September 8, 1901,—In front of the 





face of this clock are twelve electric lamps to denote the hours. 
In front of each lamp is a transparent disc bearing a sign. The 





lamps may be lit and extinguished periodically by a switch geared 
to the clock mechanism. (Accepted September 3, 1902.) 


21,388. Sir E. M. Nelson, London, and J. Dic’ 
Forest Gate, Essex. Carcase - Cutting Machine’ 
{7 Figs.] October 24, 1901.—This invention provides an hydraulically 
operated machine with a T-shaped or other guillotine knife and 





24388 


a table having slots for the knife to pass into, for use in cutting 
up carcases of sheep or other animals, particularly for cutting 
two legs of mutton from the carcase at one operation. (Accepted 
September 17, 1902.) 

20,752. H. Wilkinson, Nottingham. Cord Grip and 
Holder. (2 Figs.) October 16, 1901.—According to this inven- 
tion means for shortening, or for shortening or suspending, a cord 
comprise an insulating strip having slots with enlarged ends, 
When the device is to be used as a means for suspending the 


Fig.1. Fig.2. 





cord from a shelf or bracket, a hook that serves to catch 
the cord and prevent it from cutting or chafing upon the 
material of the strip at the slot edge through which it passes 
from above may be provided, and a clip which clasps the shelf 
edge is used to grip on to and uphold the strip. (Accepted 
August 27, 1902.) 
10,458. J. R. and J. Temperley, London. Storage 
bers. {9 Figs.) May 20, 1901.—This invention provides 
‘in a chamber for the storage of coal or other material in bulk” 
‘‘ pressure relieving platesin proximity to the discharge openings. 
Side entrances may be provided to the spaces between the pres- 



































sure-relieving plates and the floor of the chamber. A portable 
| delivery shoot with flow-retarding devices may be used in con- 


| nection with the discharge openings. The disc openings may 
have hi doors presi ay cg form inclined guides for the coal, 
\(A August 27, 1902.) : 
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transverse feed connections and the reversing 
clutches are operated by two sliding pieces which 
PROCESSES.—No, IX. Pry “a succession, so that the longitudinal — 
of the carriage first produces the transverse feed, 
By Joanr H Horner. | and afterwards scbinbin the reversals. These re- 
In the present article we take a surfacing ma-/|versals will take effect ona stroke of in. Besides 
chine, very recently introduced, which illustrates in | these the head and foot stocks, which are fitted to 
aremarkable degree the best characteristics of a | render the machine suitable for circular grinding 
high-class grinder. It is more than a plain sur- | as well as surfacing, differ in several novel features 
facer, for it includes hole-grindingand the grinding of from other patterns. 
rotating work ; so that it forms a link with thehole| The engravings on the present page and pages 600 
and cylindrical grinding machines to follow. . It} and 601, by which these machines are illustrated, 
embodies all automatic movements and an auto- | must be compared with each other to enable an accu- 


GRINDING MACHINES AND 





matic dead-stop. It is manufactured by Messrs. O. 
S. Walker and Co., of Worcester, Mass., U.S.A.— 
a firm whose magnetic chucks have been in exten- 
sive use for several years. Some very interesting 
electrical features are embodied in some of the ma- 
chines of this firm, in the form of electric driving, 
and magnetic platens and chucks. 

The idea in designing this machine is the same as 


rate understanding to be gained of the construction. 

Fig. 116 illustrates the duplex, or two-wheel 
machine, showing the face wheel in use, the edge 
| wheel being seen at the opposite end of the spindle. 





| capacity for vertical adjustment. An end view of 
| the machine, partly in external elevation and partly 
in section, is seen in Fig. 117, the wheel head 











Fig. 116. 


eaten eten a anton Tee 





The wheel head is reversible, and it also possesses | 





|driven pulley is actuated on the shaft G, which 
has its bearings in the base of the pillar. Thence 
the drive is from an expanding pulley H to two 
pulleys J,K, thence to pulleys L, M above, 
driving to the latter with open and crossed belts 
q for effecting the two movements of the slides. 
These details will be better understood by the 
assistance of the detail drawings, Figs. 120 to 123, 
in which identical parts are similarly lettered. 

Fig. 120 is an enlarged elevation of the variable 
speed mechanism by which the machine is operated. 
Fig. 121 is a part sectional end view of it, taken 
on the line x—x of Fig. 120, and Fig. 122 is 
a part sectional end view taken on the line y—y. 
Fig. 123 shows the table-driving mechanism in 
plan, the driven pulleys L, M, driven by the 
open and crossed belts just now mentioned, being 
seen in the centre line of the table C. Fig. 124, 
| which illustrates in face view the belt - shifting 
arrangements at the countershaft, must also be 
‘referred to in conjunction with the perspective 








Fig.117. 








_.Grinpinc Macuine sy Messrs. O. 8S. WaLKER AND Co., WorcesTER, Mass. 


that which we find worked out in so many other 
kinds—namely, to render the constant presence of 


the operator unnecessary, by making them so fully | 


automatic that one man shall be able to control 
several. This includes not only the ordinary re- 
versals, but the dead-stop, by which, when a cut is 
finished, the movement of the machine is arrested. 

The main mechanical features by which the ma- 
chine is characterised, and by which it differs from 
others, may be briefly summarised thus : 

When the work has been automatically fed past 
the emery wheel, the driving-belt—previously re- 
sa on a fast pulley by a latch—is shifted to a 
cose pulley by a. spring-pressed belt-shifter. The 
carriage reversal takes place by means of clutches, 
of hardened steel, operated by two belts. Variable 
speeds are provided for the table or platen, with a 
variation of 5 in, to 15 in. per minute. This is 
accomplished by a novel form of expanding pulleys 
on the driving shaft. To allow for the difference 


1 
| 


being omitted. The various details are given in 
subsequent figures. 

In Fig. 117, A isthe boxed frame or column upon 
which the bottom carriage or apron B is fitted, with 
transverse movements (compare with Fig. 125). 
Upon B the carriage C moves longitudinally on 
V’s, and C carries the work-table D. The latter 
is provided with ordinary T-grooves, as seen in 
Fig. 116, and to it are fitted the head and tail- 
stocks for supporting and rotating work between 
centres. The extensions of the ends of C, Fig. 116, 
are sufficient to keep the ways covered at the ex- 
| treme limits of the table travel. The table can be 
|set to various angles, in the manner, shown in 
| Figs. 118 and 119. The tongue a can be moved 
| into either of the slots b b, and stands out to receive 
the set-over screws cc that are threaded into lugs 
‘that stand up from the carriage C. The table is 
clamped by the bolt e, Fig 119, which comes up 
through a slot, seen dotted in Fig. 118. 





_— produced in the centres of the driving and} The countershaft E, Fig. 117, has a pair of fast 
og = pulleys there is an automatic belt-tighten- | and loose pulleys F, which receive the driving belt 
§ arrangement concealed within the pillar. The! f from the line shaft ; and from the counter the 


view, Fig. 116, and with the work at the right 
hand of the table in Fig. 117. 

Tracing the mechanism downwards, arms h extend 
backwards from the shaft hangers, and a rod j which 
| carries the belt-shifting forks moves through these 
‘arms h. It is held when in its normal position 

by the spring k on the loose pulley. o start 
the machine, the attendant pulls the cord 1, which, 
| passing round small pulleys, Fig. 117, is pulled by 
|a handle m at the front of the machine, and may 
'be there held by a latch n, Fig. 124. A rod o, 
fastened to one end of the latch, is attached at the 
‘opposite end to the lever p, Fig. 117, which is 
notched at the front end to receive a roller q, that 
has its bearings in a sliding rod r, provided with 
a knob g at the front of the machine. By pushing 
or pulling the handle, the roller will depress the 
rod o and release the catch n, throwing the belt on 
the loose pulley under the automatic action of the 
spring k, 

This movement is rendered automatic by means 
| of stops on a rod, a dog, and springs, thus: The 
rod t¢ is attached to the carriage B, and carries two 
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adjustable stops, with springs, for actuating the dog | K, with their connections swivelling about the shaft | length of the work due to change in its tempera- 


U. 
it is clear that the movement of the carriage B will, 
when the stops strike the dog on the rod 1, 
actuate the releasing connections to the counter- 
shaft. By the adjustment of the stops on the rod 
t, the machine will be automatically stopped when 
the main carriage B has been fed to any desired 
position in its transverse movement. 


In this machine the transverse feed is first! driving connections are lifted to leave the belts g 
operated, and then the reversing, by which device | slack. 
the resistance of the two operations has not to be| 
overcome at the same time. The latter is derived | 


from the former thus : 


The longitudinal carriage C is provided at each | 


end with a dog v, Figs. 117 and 119, pivoted in 
a sliding-block, which can be clamped with its nut 
in any positions along the edge of the carriage. 
These dogs strike a slide N to operate the transverse 
feed, after which the slide picks up another slide O, 
Figs. 123 and 125, and causes the reversal to take 
place. The slide N is provided at one end with a 
rack w in engagement with a small pinion secured 
on a short shaft, which has a spur gear P, 
Fig. 123, in engagement with a gear Q on a shaft 
having a slotted wrist-plate R at its front end. A 
crankpin, adjustable in the slot, and a rod 8 connects 
to a rocking-piece x, on which are pivoted pawls y 
engaging with ratchet wheels zz on the transverse 
feed-shaft. The two pawls turn the shaft T in 
opposite directions, and the feed-shaft is threaded 
at its rear end(see Fig. 123) to impart the transverse 
movement to the carriage C. A hand-wheel U at 
the front provides for hand adjustment of the trans- 
verse movement. 

The reversal of the longitudinal carriage is 
effected in the following manner: The reversing 
slide O is provided with a rack (Fig. 125) engag- 
ing with a pinion on a short shaft, seen in 
plan, dotted in Fig. 123, and having a pinion 
at its farther end which gears with a rack V 
(compare with the detail, Fig. 126). This rack 
is connected by springs to a shifting- piece W, 
having a bushing aa, which is keyed to the shaft 
X, Fig. 123. This bushing has clutches at its ends 
which engage with clutches on the pulleys L, M, 
Fig. 123, for the opposite directions of movement 
of the table. Latches bb, Fig. 126, held up by 
springs, prevent movement of the shifting-piece 
W, until one of the springs has been sufficiently com- 
pressed, on which the latch is released to permit 
of the movement of the piece W. 

The devices by which variable speeds for driving 
are produced are these : 

The driven pulley H and the feed-belt pulleys 
J, K, Figs. 117 to 122, have their bearings in a 
yoke, which is carried by a shaft pivoted in a piece 
which is mounted loosely on the operating shaft, 
so that the weight of the parts provides the neces- 
sary tension to the feed-belts q. 

The driven shaft G, Fig. 117, carries the expand- 
ing pulley H. Sleeves cc, Fig. 122, are secured 
on the shaft, the two pulley flanges being secured 
on the sleeves, which in the normal condition are 
forced towards each other by the springs seen 
behind their bosses. A double beltdd is used, 
running by its edges, and the diameter of the pulley 
is varied by the pull given tothe belt pushing the 
flanges H asunder, against the pressure of the 
springs, or by slackening, permitting the springs 
to push them closer, effected in the following 
manner : 

The yoke Y is pivoted on the shaft G; and 
pivoted on the yoke, and extending forwards to- 
wards the front of the machine, is a shaft Z, 
Fig. 120, on which is keyed a yoke A A. 
This has a shaft in its lower end which carries 
the driven pulley BB and the feed-belt pulleys 
J, K. By the adjustment of the yoke A A 
upon the shaft Z the tension of the belt on 
the expanding pulley, and therefore the dia- 
meter of the pulley, is varied. This adjustment 
is effected by the handle C C coming outside the 
column near the base (compare with Figs. 116 and 
117). The rod, of which it forms the termination, 
has a bearing in the piece D D, and is threaded at 
its inner end intothe yoke AA. The rod extends 
out through a slide E E, Fig. 117 (compare with 
the perspective view, Fig. 116), which has a range of 
vertical movement to permit the parts of the varia- 
able speed mechanism to swivel about the shaft G 
as the tension of the belts alters. 

The feed-belt arrangements are as follows: The 
open and the crossed belts g, Fig. 117, pass up 
from J and K to L and M, Fig. 123, so that J and 





As the latter is secured on the sliding rod 1, | G, are hung inthe beltsg, and maintainthemin proper 


tension without any other tightening arrangement ; 
and if there is any difference in the tension of the 
two belts g, it is equalised by the swivelling action 
of the shaft Z. The vertical feed-belts g are shipped 
by a rodee, Fig 117, which is connected to an 
arm extending downwards from a shaft ff having 
a knob g g, by turning which the change-speed 


The feeding arrangements, which are operated 
by the belts g, are best seen in Figs. 123 and 
125. 


The pulleys L, M, Fig. 123, that receive the 
open and crossed feed-belts g, and which are thus 
driven in opposite directions, are loosely mounted 
on the feed-shaft X. This has a pinion F F at one 
end, engaging with another pinion G G on a shaft 
hh. On hh there is a worm, which drives the 
worm-wheel H H. This wheel is loose on a cross- 
shaft J J, which has a slight range of a 
movement in its bearings. It has a spur-gear K 
at its rear end, and a hand-wheel L L in front. 
The wheel K K drives the rack of the longitudi- 
nally-moving table. The range of end-long move- 
ment given to the cross-shaft J J is not sufficient 
to draw the pinion K K out of engagement with 
the rack, but is enough to engage or disengage the 
pinion from the worm-wheel HH. This is effected 
by the pin jj on the inner face of the worm-wheel, 
which enters a hole on the inner face of the boss of 
the wheel K K. The longitudinal movements of 
the table can be thus instantly engaged or thrown 
out of action. 

The headstock is shown in Figs. 127 and 128, and 
the tailstock in Fig. 129. They are also seen lying 
on the ground in Fig. 116. The tailstock is shown 
in place in the general drawing (Fig. 117). 

The drawings (Figs. 127 and 128) illustrate an 
improved form of headstock, which differs from that 
in the engraving, Fig. 116, in having fast and loose 
pulleys, to avoid the necessity for belt-shifting from 
the counter-shaft when the revolution of the work 
has to be arrested for purposes of measurement, &c. 

In Figs. 127 and 128 the main casting A swivels 
on a circular base, which is graduated round for 
angular work, and fits by its tongues in the slots in 
the grinding table. C is the hollow spindle, which 
is screwed at the nose to receive chucks. It runs 
in sleeves, D and E, that fit the bore of the barrel, 
end-play being taken up by the nut F. The sleeve- 
lining D has an extension at a, the object of which 
is to prevent the premature escape of oil brought 
up from the reservoir by the ring. 

The driving of work is done either on live or 
dead centres, and both are fitted with fast and 
loose pulleys. When the spindle is rotated, the 
belt from the drum overhead is put on the pulley 
H, which is fast on the hinder portion of the 
spindle ; J, its loose pulley, running on a sleeve 
of H. To run on dead centres the driving is on K; 
L being its loose pulley, K rotates on the flanged 
bush M, screwed on the spindle nose, which also 
receives chucks when the spindle itself is rotated. 
The bush M runs against a washer b, and so pre- 
vents wear taking place on the spindle shoulder. 

The method by which the belt is thrown from 
loose to fast pulleys is as follows: An arm N is 
fastened to the rear of the headstock A and brought 
over to the top, where it is channelled to receive 
the sliding bar O that carries the belt-shipper P, 
which fits interchangeably on either end of the bar 
O to suit either set of pulleys. A ball-handle Q is 
pivoted frictionally at the top of the arm N, and 
just behind the bar O, but connected to the bar by 
the _ c, which enters into a transverse groove in 
the bar. As the handle Q therefore is moved to 
right or left, the bar, and with it the shipper P, is 
moved in unison, throwing over the belt, and 
starting or stopping the rotation of the work 
instantly. 

The tailstock (Figs. 129 and 130; seen also in 
Figs. 117 and 119) is fitted to the grooves of the 
work-table by tongues in the usual manner, and 
clamped by the handle A. It is operated in the 
following manner : 

A rocking-shaft B (compare with Fig. 131) has | 
its bearing in a boss in the footstock casting, and 
carries at one end a pinion C, which engages with 





the rack D. This rack fits closely into a socket in 
the tailstock spindle, and is held in place at one , 


end by the fixed piece E, and at the front end is) 
in contact with a spring F. The spindle is thus | 


free to move slightly with any alterations in the 


ture. Atthe front end the spindle is protected 
from the ingress of dirt and grit by being shouldered 
down and embraced by an internal flanging of the 
barrel. The spindle is adjusted thus : 

An arm G extends from the rock shaft B, and it 
has a clamping handle H threaded on it. The 
handle has a grub screw tapped into the end to 
engage a movable clamp rod J. The end of the 
latter is bevelled, which can be set down into engage- 
ment with the bevelled edge of the clamping sector 
K. H is knurled externally and is tightened length- 
wise on G. 

The long drum by which the headstock pulleys 
are driven has a variation in speeds of 1 to 4 by 
pulling a cord. The mechanism by which this is 
accomplished is shown in Figs. 133 and 134, the 
first showing the driving pulley on the main 
countershaft, and the second that on the shaft 
which carries the long drum. 

In Fig. 133, A is the main countershaft, upon 
which is mounted the bevelled discs B that are 
splined on the sleeves C C, the latter being fast on 
the countershaft A. The discs are forced together 
normally by the springs D D pressing against flanges 
on the sleeves C C; the mechanism being similar 
to that in Fig. 122; E is the bevelled driving belt 
which transmits the power to the similar bevelled 
discs on the drum shaft, Fig. 134. 

In Fig. 134, F is the drum shaft, G the long 
drum, H one of the hanger bearings, J K 
the bevelled discs driven from B in the previous 
figure. The disc J has a long hub to the 
right, keyed on the shaft F, and upon it the disc K 
is mounted, being also splined thereon to permit of 
longitudinal adjustment. The hub is considerably 
longer than that on the disc K, and is threaded 
externally beyond the boss of K to receive the 
thread cut in the hub of the grooved pulley L, 
which pulley is operated by an endless cord that 
hangs down within reach of the attendant. The 
discs J and K are therefore forced together by means 
of the movement, through the cord, of L, along the 
threaded hub of J. When L is run back by the 
cord, the bevelled belt E will approach nearer to the 
centre, so varying the speed. The flange M, which 
is screwed to the end of the hub of J, is faced 
with a rubber disc to prevent the boss of L from 
striking against it. The Walker Company are con- 
structing a variable speed main countershaft on 
similar lines, with some modifications, by which 
they hope to get a grinder with variable speed 
everywhere without steps. 

The spindle and its belt-drive possess several 
novel features. The belt-drive is so arranged that 
although the wheel head can be swivelled to any 
angle, the belt will run at any point of the ad- 
justment, and there is no belt-tightener. The 
arrangement is illustrated in Fig. 135, while the 
diagrams, Figs. 136 to 138, show different posi- 
tions of the belt, with changes in the position of 
the head. 

In Fig. 135 it is seen that one of the belt open- 
ings A is exactly in the centre of the grinding 
head. In order to obtain the results just named, 
it is necessary that the downcoming side of the 
counter pulley shall be set exactly over the centre 
of the belt-opening, thie pulley also having a 
straight face, somewhat wider than the belt width, 
in order that the belt may travel either way as the 
grinder head is swung to the right or left. 

In Fig. 135 the belt turns about an idler B 
before it passes around the spindle pulley C, whence 
it runs down to another idler D before it passes out 
at the opening E back to the countershaft. It will 
be noticed that the upper idler B and the spindle C 
move both vertically and horizontally in unison, 
while the lower idler D can move horizontally only 
in unison with the spindle, being held from vertical 
movement by its seat or bearing on the vertical 
feed-screw below. It is evident, as the several 
axes are always parallel, that when the upper idler 
and spindle are moved vertically, no appreciable 
slackness or tightness is experienced in the belt, 
and that any desired adjustment is obtained with- 
out attention of any kind. 

In the diagram, Fig. 136, the belt is shown as 
running normally or parallel. In Figs. 137 and 
138 it is shown in right and left quarter turn, the 
down side of the belt simply twisting about its own 
centre line, and travelling over slightly at the top, 
and running slightly out of vertical in these posi- 
tions. 

Fig. 139 illustrates the spindle fittings of the 
machine. The spindle A runs in bronze bushings 
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B. These bushings are splined nearly through, as 
shown in the sectional view to the right, to receive 
the grub screw C, which acts as a key to prevent 
rotation of the bushes. On the opposite side, the 
bushings are grooved longitudinally to receive the 
bevelled key D, and are also cut completely 
through, which, with the thin section left at the 
bottom of the spline for the screw C, renders the 
bushings elastic, and permits of closing them in to 
adjust for wear. This is done by adjusting the 
key D by the screw E, slackening it, and tighten- 
ing the internal screw which abuts against a flat 
surface on the bottom of a notch milled in the 
box for the purpose, the box hinging on the thin 
section on the opposite side. This, it will be noted, 
is the same device which is applied to many screw- 
ing dies for adjustment of the size threaded. End 
wear is taken up by forcing the linings in longi- 
tudinally by hand before tightening up the screws. 
The caps G retain the oil and protect the spindle : 
H is a hole into which a pin is inserted while the 
wheels are being mounted, being held between the 
flanges J. 

The Walker Company make a full automatic 
surface grinder which is motor driven, and which 
has a magnetic chuck built into the platen. The 
latter is arranged so that it is automatically magne- 
tised and demagnetised as the machine is started 
and stopped, the operator having no switches to 
trouble about, but simply to lay the work on the 
table and start the machine. The motor is coupled 
direct to the rear end of the spindle. The carriage 
and table are operated by a motor in the base of 
the machine. The whole machine will automati- 
cally stop if the current fails, the switch automati- 
cally opening also, so that no harm can come to 
the machine, or to work on it, should the power be 
turned on again. 

Figs. 140 and 141 show applications of the mag- 
netic chuck for grinding parallel and angular work, 
and Fig. 142 shows a chuck manipulated by hand 
for use with the disc grinders, which we treated of 
in the last article. We hope to make further re- 
ference to these magnetic chucks when we come 
to treat of machines proper for circular grinding. 








THE BRITISH ASSOCIATION. 
(Continued from page 569.) 
Tue CHEMICAL SECTION. 


WE begin with the two most important reports | 


brought before the Section, although they were 
both too exclusively chemical in character to render 
any but brief abstracting profitable. 


Hypro-AroMatTic CoMPOUNDS WITH SINGLE 
NvcLeEvs. 


This report has been drawn up by Dr. Arthur W. 
Crossley, of London, with the chief object of pro- 
viding a guide for intending workers in a fruit- 
ful but very difficult field of research. When 
hydrogen is added to benzene, di-, tetra-, and 
hexa-hydrobenzene are obtained, and the deriva- 
tives and homologues of these hydrocarbons are 
generally known as hydro-aromatic compounds. 
That term includes other hydrocarbon derivatives 
with condensed benzene nuclei, however, and is 
not strictly correct ; for as soon as two atoms of 
hydrogen are added to the benzene ring, the 
peculiar linkage, apparently characteristic of the 
aromatic properties, is destroyed, and the resulting 
bodies exhibit the behaviour of unsaturated 
aliphatic compounds. This remains true for 
four additional atoms; when six are added, the 
resulting hexa - hydrobenzene derivatives are 
almost identical with the saturated aliphatic com- 
pounds. This last sentence states the conclusion 
at which Dr. Crossley has arrived as to the posi- 
tion of these bodies—namely, as intermediate 
between the aromatic and the aliphatic compounds. 

€ importance of the problems lies in the fact 
that these compounds are intimately related to 
naturally occurring substances, such as terpenes, 
camphors, and petroleum hydrocarbons. The 
latter are investigated chiefly by Markownikoff, 
Konowaloff, Zelinsky, and Young and Francis ; the 
hydro-aromatic compounds by Baeyer, by Knoeve- 
nagel, of Heidelberg, and Vorlinder, of Halle, 

th of whom spoke ; also by Perkin, Crossley, and 
others. In the discussion Dr. Divers was glad to see, 
with regard to these researches, the subdivision of 
organic chemistry into aromatic and non-aromatic 
es would fall, and that continuity be established. 
-M. O. Forster inquired about syntheses, which, 


he had hoped, would bring the compounds nearer 
the terpenes. Professor Pope and others also joined 
in the discussion. 


Our Present KNOWLEDGE OF AROMATIC 
Drazo-CoMPOUNDS. 


This report is by Dr. Gilbert Th. Morgan, of the 
Royal College of Science. The aromatic diazo- 
compounds, the author stated, were discovered by 
Griess in 1858, and have proved to be of the 
utmost value in the development of synthetical 
chemistry, both from the scientific and the in- 
dustrial standpoint. They are formed by pass- 
ing nitrous acid through a cold solution of aniline 
nitrate, for instance, when benzene diazonium 
results. Explosive in the dry state, these bodies 
are valuable because their NH, group can so readily 
be replaced by chlorine, CN, CNS, NO,, SH, &c., 
and one of the chief problems is, whether the two 
nitrogen atoms assumed to be linked in loose fashion 
in these bodies are both joined to other radicles 
(the view formerly held), or whether the one nitrogen 
stands alone. Of late years Hantzsch, of Wiirz- 
burg, and Bamberger, and their pupils, have become 
the chief workers in this field, and their views were 
afterwards discussed and criticised by Professor W. 
J. Pope, F.R.S., the Recorder of the Section, Pro- 
fessors Crum- Brown, Hartley, Sudborough, Dr. 
Foster, and others. Hantzsch favours a spatial 
arrangement, the trivalent nitrogen occupying one of 
the apices of a tetra-hedron. Dr. Morgan gave an 
admirable summary of the exceedingly difficult pro- 
blems. He concludes that a choice still remains 
between a theory of diazo-compounds, which, 
although not assuming any spatial relationships, 
nevertheless offers an explanation of the isomerism 
of these substances, which is applicable to this series 
of nitrogen derivatives alone, and a stereo-chemical 
hypothesis which correlates the diazo-derivatives 
with other nitrogen compounds of a similar type, 
and affords a general interpretation of a consider- 
able group of experimental facts. To characterise 
the great practical importance of these researches, 
we need only mention the synthesis of many azo- 
colouring matters ; the ingrain colours are pro- 
duced, for instance, by diazotising on the fibre, or 
by impregnating the textile fabric with a phenol, 
and treating it then with the solution of a diazonium 
salt (Schraube and Schmidt). 

The following two reports, both drawn up by 
Professor H. E. Armstrong, F.R.S., on ‘‘ Isomor- 
phous Sulphonic Derivatives of Benzene ” and on 
‘*Tsomeric Naphthalene Derivatives,” concern con- 
stitutional problems ; the former deals with the 
matter as a crytallographic study. The ‘‘ New 
Method of Causing Isomeration,” by Professor R. 
Meldola, F.R.S., explains the reduction of dinitro- 
a-acetnaphthalide to amido-amidines by a 
method suggested by the author and Mr. F. W. 
Streatfeild some years ago, and now, after a cognate 
research by Markfeldt, further studied by Professor 
Meldola and Mr. J. V. Eyre. 


ABSORPTION SPECTRA AND CHEMICAL CONSTITUTION 
OF ORGANIC SUBSTANCES. 


The fourth report of this Committee, presented 
by its Chairman and Secretary, Professor W. Noel 
Hartley, F.R.S., of Dublin, is divided into two 
parts. The first part deals with phloroglucinol and 
its derivatives, which have been studied by Pro- 
fessor Hartley, Dr. J. J. Dobbie, and Mr. A. Lauder, 
B.Sc. The aqueous solutions of phloroglucinol, pre- 

red in different ways, all gave the same absorption 
and, and the benzenoid structure is confirmed. 
The second part, on the ‘‘Curves of Molecular 
Vibration of Quinone, p-Nitrosophenol, and Simi- 
larly-Derived Substances,” investigated by the 
same authors, is interesting chiefly because it does 
not support the view that the special structure of 
quinone is common to coloured organic substances. 
Von Baeyer and Villinger have recently studied the 
so-called halochromism—the formation of highly- 
coloured salts from colourless substances ; there is 
no quininoid structure in these cases, so far as the 
spectroscopic evidence goes. 
The Committee on ‘‘ Wave-Length Tables of the 
Spectra of Elements and Compounds” also pre- 
sented a further report. 


SyNTHETICAL RESEARCHES IN THE GLUCOSIDE 
GROUP. 


Dr. E. Frankland Armstrong contributed two 
papers. The first concerns several syntheses by a 


rendered more convenient by the use of liquid air. 
If anhydrous hydrogen chloride acts at ordinary 
temperature on either of the two isomeric penta- 
cetyl derivatives of glucose, the acetyl radicle 
attached to the aldehyde group is replaced by the 
halogen (chlorine, in this case), giving rise to 
isomeric aceto-halogen-glucose. The interaction 
is carried on in sealed tubes, the gases being con- 
densed by the aid of liquid air, and the sealed tubes 
are again immersed in liquid air, when the reaction 
is completed, before being opened. The two iso- 
meric series are known as a-glucosides (hydrolised 
by maltose), and g-glucosides (hydrolised by emul- 
sin). From maltose, Dr. Armstrong has in this 
way prepared a ¢-methylmaltoside, the simplest 
synthesis of a trisaccharide. While the maltose is 
an a-glucoside, this product contains the methoxy- 
group in the ¢ position, and is therefore a double 
a B-glucoside, similar to the natural amygdalin. The 
behaviour of this compound towards enzymes is 
especially interesting. 


Tue SyNTHETICAL ACTION OF ENZYMES. 


This second paper goes further into these ques- 
tions. Enzymes—non-organised ferments—induce 
hydrolysis, and, as Croft Hill showed recently, can 
also effect synthetical changes. Dr. Armstrong 
finds now that the enzymes which induce hydro- 
lysis in glucosides are also capable of acting rever- 
sibly in concentrated solutions of the glucoses (milk- 
sugar and isolactose), but the resulting disaccha- 
rides are not identical with those normally hydro- 
lised, but only isomeric to them, so that the 
enzymes behave in these cases like concentrated 
mineral acids. 


Tur ALKYLATION OF SUGARS. 


This preliminary communication by Professor T. 
Purdie and Dr. J. C. Irvine, of Glasgow, concerns 
the alkylation of methyl glucoside, by the aid of 
silver oxide, into a tri-methylic and a tetra-methylic 
compound, which will probably yield aldoses on 
hydrolysis. 

We mention papers by Mr. J. Hawthorne, on 
‘* A Fourth Methylmorphimethine ;” Dr. C. E. 
Fawsitt, on ‘‘ The Decomposition of Urea ;” Pro- 
fessor J. J. Sudborough and Mr. W. A. Bone, on 
‘* Acid Esters of Methylsuccaric Acids ;” Professor 
Sudborough and Mr. H. Hibbert, on ‘‘ Compounds 
of Trinitrobenzenes and Alkylated Naphthyl- 
amines ;” and Professor Sudborough and Mr. 
K. J. Thompson, on ‘Action of Akalis on 
Cinnamic Acid Dibromide and its Esters.” Also 
a paper by Major W. E. Edwards, Captain C. 
H. Liveing, and Professor W. R. Hodgkinson, 
on ‘The Reduction of Some Metallic Chlorides by 
Calcium Carbide,” a subject which has repeatedly 
been referred to in our ‘* Notes” columns. 


THE Cotour oF IopinE ComMPpounDs. 


Miss Ida Smedley, of London, in this paper 
expresses the opinion that the iodine atom itself is 
colourless, and that there seem to be several cir- 
cumstances which may produce colour. We know 
nothing about the molecular condition of solid 
iodine, which is deeply coloured. .The solutions 
of iodine, which are brown or violet, contain pro- 
bably two or four atoms in the molecule. e 
iodine vapour of the beautiful violet colour, which 
persists at temperatures up to 700 deg. Cent., is 
diatomic ; the completely dissociated atom is sup- 
posed td be colourless. The halogens—fluorene; 
chlorine, bromine, and iodine—combine with one 
another in various proportions ; the iodine mono- 
chloride is coloured, the trichloride less intensely 
so; but they all form coloured compounds. There is 
good reason to assume that iodine is in these and 
other compounds not monovalent. The deeply- 
coloured iodine compounds appear to be unsatu- 
rated ; the ready formation of double iodides, the 
insolubility of many of these bodies, and the colour 
changes which some of them undergo on heating, 
all these features support the hypothesis of complex 
molecules, instead of the simple molecular structure 
which our formulz indicate. On this hypothesis 
the coloured iodides of mono and divalent elements 
are considered as polymerised. In the tri-iodides 
and polyiodides the influence of the element with 
which the iodine is combined is perceptible ; thus 
the elements of the nitrogen group are distinguished 
by intensely-coloured iodides. In organic bodies 
the three iodines have apparently to be associated 
directly with the same carbon, as in iodoform, to 
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produce colour. These suggestions are not novel ; 
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pound in solution ; then (9 to 25.5 per cent. of tin) 
a complex of large crystals of a in a minute eutectic 
of a and Cu, Sn; finally we find (93 to 99 per 
cent.) large crystals of Cu Sn in a eutectic of this 
body and tin; and lastly, large crystals of tin in 
the same eutectic. 

The report of the Committee on the ‘‘ Effect of 
Gases on Metals” was taken as read, as were some 
of the others. 


Action oF DistinLED Water on Leap. 


Dr. F. Clowes, chemist to the London County 
Council, in this paper throws light on a question of 
considerable practical interest. When some years 
ago it was proposed to bring large volumes of soft 
water from Wales to London, the possibility of the 
action of this water on leaden pipes nad to be investi- 
gated. Dr. Clowes has experimented with large 
sheets of very pure commercial lead. This lead was 
not acted upon by distilled water in a vacuum nor 
in anatmosphere of hydrogen ; at any rate, theaction, 
due probably to the last traces of oxygen, was infini- 
tesimal. But supply waters always contain oxygen 
- also other gases. Of these gases, oxygen when 

one present attacks the lead worst ; carbon dioxide 

4 very slight effect ; in equal mixtures of oxygen 
and carbonic acid the effect is quantitatively that 
of the oxygen, and when more CO, is present the 
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action becomes less pronounced. The corrosion of 
the lead is hence primarily due to oxygen ; the carbon 
dioxide acts in the second place by forming a car- 
bonate with the oxide first produced. The action 
is rapid at first, and a white deposit is formed, 
while some lead passes in solution ; the deposit is 
some hydroxycarbonate of variable composition. 
It has been suggested that the presence of bac- 
teria was required to start the attack, or would 
hasten it; but heated lead corroded as quickly in 
water which had long been kept boiling as under 
ordinary conditions. These experiments demon- 
strated, however, the inhibitory influence of certain 
salts in the water. When water is distilled with the 
aid of a glass condenser tube, some silicate 3 
into the distillate, and this silicate protects the lead 
against corrosion. The water was therefore distilled 
from copper vessels and passed through copper 
coolers in some experiments. Sulphates also pro- 
tect the lead, carbonates and carbonic acid are less 
efficient, lime is doubtful, and may even increase the 
corrosion if sufficiently concentrated. It is also due 
to this protective power of salts that distilled water 
does not acquire its full corrosive activity on sub- 
sequent aeration by exposure. The paper was 
briefly discussed by Professor Letts, who spoke of 
the bad corrosion in some districts of Belfast, and 
by Mr, Th, Fairley, of Leeds, who mentioned that 
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the effect was well known in the peaty districts of 
the West Riding, and that experiments had been 
made with soft water in America. In partly im- 
mersed lead plates, Dr. Clowes added, the corrosion 
of the immersed portions proceeds slower, but is 
finally the same. 


Corrosion oF CoprpER Pipes By SEA WATER. 


This paper, by Dr. E. A. Letts, Professor of 
Chemistry at the Queen’s College, and in whose 
lecture hall the Section was meeting, was somewhat 
disappointing. The pipes in question, Professor 
Letts stated, came from the condenser of a steamer, 
through which water had passed at 130 deg. Fahr. ; 
the inner surfaces of some tubes—not of all—were 
badly corroded, but he did not know the position of 
the tubes about which he was asked. Speaking 
generally, he said that corrosion might arise, firstly, 
from the nature of the water; the London Docks 
were notoriously bad, and that might be due to 
hydrogen sulphide, of which appreciable quantities 
had been found in the water there. Secondly, from 
the mechanical structure of the copper ; there were 
always pores or cavities in the copper, and cuprous 
sulphide and other impurities were irregularly dis- 
seminated through it, favouring irregular corrosion. 
Thirdly, from the chemical composition. The 
Sappho had, for instance, lost 10 per cent. of her 
copper shell within a year at Portsmouth, probably 
on account of impurities, chiefly arsenic, zinc, and 
lead. He had found arsenic in his specimen—in 
traces only, indeed. But the arsenic alloy would 
be very stable, and, separating in the cooling mass 
in irregular distribution, would set up electrolytic 
currents afterwards, to the detriment of the copper. 
This he had investigated experimentally. 

Professor Divers thought that the injury in the 
London Docks was more likely due to ammonia 
than to sulphuretted hydrogen. Professor Hartley 
did not see much difference in the two analyses to 
which Professor Letts had drawn attention. What 
did the corrosion product consist of ? This question 
was answered by Mr. D. A. Louis, who, ina similar 
case he had investigated, found that the corrosion 
was worst near the junction of the iron and copper, 
and was apparently due to electrolysis; iron rust 
deposited on the copper. Dr. Adeney inquired 
about the presence in corrosive waters of nitrates 
and nitrites which would yield ammonia on electro- 
lysis. Professor Letts was ready to accept several 
of the suggestions made. 


THe Amount OF CARBONIC ANHYDRIDE ABSORBED 
FRoM SEA WaTER BY AIR. 

This paper, by Professor Letts and Mr. W. Cald- 
well, concerns the validity of Schloesing’s hypothesis, 
that the amount of carbonic anhydride in our 
atmosphere is regulated by the ocean. The Chal- 
lenger expedition had paid some attention to this 
question. The authors are engaged in two crucial 
experiments. Firstly, they want to settle whether 
air previously freed from its carbonic acid will 
again absorb the normal proportion of that gas when 
shaken with water or passed through it. And, 
secondly, whether air containing an excess of carbon 
dioxide will give up that excess under these circum- 
stances. Experimenting with water from the 
Channel near the Isle of Man, they were puzzled 
by certain peculiarities until they constructed a 
new apparatus which has no rubber connections. 
The pump which forces the air through the appa- 
ratus is made wholly of glass and fitted with mer- 
cury valves. A central tube moves up and down in 
a mercury trough ; when rising, it sucks air in ; 
when sinking, it forces it out through the bottle on 
the other side, which contains sea water at constant 
temperature. The pump is worked by an electric 
motor. 


DETERMINATION OF ATMOSPHERIC CARBONIC 
ANHYDRIDE ON Boarp THE ‘ Discovery.” 


This is another paper by Professor Letts on the 
same question. On the recent journey of the 
Discovery from England to New Zealand vid the 
Cape, 102 determinations of the CO, in the air 
have been made, and the results vary considerably. 
The amount of CO, in ocean air seems to decrease 
during night-time, whilst the opposite holds for 
land air. As regards latitude, the CO, increased 
as the ship moved from the Equator south to a 
latitude of 20 deg., which is contrary to Schloesing, 
but increased afterwards between latitudes of 


35 deg. and 38 deg. ; the difference may be acci- 
dental, and due to ocean currents and other causes. 
Southerly winds, e.y., gave lower values between 








the Cape and New Zealand than northerly winds. 
The influence of falls of snow and sleet is also 
being studied. 


Tue ABSORPTION OF AMMONIA FROM WATER BY 
ALG. 


The fourth paper, by Professor Letts and Mr. 
J. S. Totton, which was eagerly discussed, deals 
with the purification of polluted sea water by 
aquatic plants, and suggests aquatic sewage farms. 
The so-called sea lettuce —ulv1 latissima—Professor 
Letts stated, grows luxuriously on the foreshore 
of Belfast Lough, and becomes a serious nuisance 
when it rots in summer and autumn. The decom- 
position is so like animal putrefaction that the 
authors investigated it. They found that the dry 
weed contains as much as 6.2 per cent. of nitrogen, 
corresponding to 38 per cent. of albumenoids, 
which is extraordinarily high for a plant. Bring- 
ing the lettuce, before and after its fronds had 
developed, in contact with polluted sea water, they 
observed that the nitrogenous matter—ammonia 
and nitrates contained in sewage—was absorbed 
from the sea water to which it was added in five 
hours. The sea lettuce would thus appear to be 
capable of acting as a scavenger. There are other 
sea-weeds and fresh-water plants, including an 
alga, about whose name Professor Letts was not 
certain, capable of absorbing ammonia, and it was 
hence suggested that these weeds might be utilised 
as purifying agents, either alone or for a final 
treatment of the effluent from some ordinary 
sewage process before that effluent is allowed to 
pass into the rivers or estuaries. 

In the discussion on these aquatic sewage farms, 
Miss H. Chick, of Axminster, Bacteriologist to 
the Royal Commission on Sewage, said that she 
had noticed that sewage finally turned green ; this 
suggested a growth of algee, and she had succeeded 
in isolating an organism which absorbed ammonia 
from ammonium salts, like the sea lettuce, but not 
to the extent which she had expected. She had, 
however, experimented with pure cultures, possibly 
under unfavourable circumstances. It was remark- 
able that these algee cultures prospered on agar and 
ammonium chloride, which was quite unusual for 
bacteria. Dr. Pethybridge, of Dublin, stated that 
starch was produced by the ulva in pure sea water, 
but not apparently in polluted water. Professor 
Shenstone, of Bristol, mentioned that Dr. Stoddart 
was already trying with success to purify sewage 
at Bristol by passing it over hurdles covered with 
brushwood, on which algze were encouraged to grow. 

Dr. S. Rideal, of Westminster, drew attention 
to the formation of hydrogen by the action of 
polluted sea water on the ulva. The observation 
threw some light on the septic-tank work. Asin the 
fermentation of the algee, hydrogen and carbonic 
acid were evolved in the septic tank, and fatty 
organic acids produced. These fatty acids would 
help to explain the nuisances such as existed on the 
Holywood foreshore. The smell of sulphuretted 
hydrogen was not directly due to the decomposition 
of the algee, but rather to the secondary action of 
the organic acids on mineral sulphides. The ulva 
did not only grow in polluted sea water, and it 
would be a mistake to regard a foreshore as un- 
polluted because no ulvu latissima was found 
there. Professor Letts’ sewage process was rather 
problematical, he thought, for the sewage nuisance 
was due to the nitrogenous matter of which we had 
to get rid. 

This view was also taken by another speaker, 
who pointed out that the work began where Pro- 
fessor Letts was leaving off. We had to dispose of 
the algee ; we might remove and burn them, and 
recover the ammonia, charcoal, and iodine; that 
was not hopeless, for all chemical sewage treatments 
were too expensive. Professor Divers afterwards 
suggested that the weeds might be utilised as 
manures. Dr. Adeney, of Dublin, considered that 
a stop had to be put to the ulva growth on the fore- 
shore ; he would ask whether the weeds would 
grow in crude sewage, because, according to his ex- 
periments, oxidation had to precede the growth of 
weeds. At Lisburn crude sewage was discharged 
into the river ; at the upper end bubbles of marsh 
gas came to the surface from fermentation ; further 
down the surface was covered with water plants and 
was frothing with oxygen. As the absorption of am- 
monia seemed to goon in the dark as well as in 
daylight, there might be enzymic rather than 
bacterial action, and he asked whether light made 
any difference in the respiratory absorption. Pro- 
fessor Letts replied that there was in the dark 








true respiration—-i.e., absorption of oxygen and 
exhalation of carbonic acid by the ulva. Experi- 
ments with aquatic crude sewage treatment were 
to be tried by the Belfast Corporation. He main- 
tained that the wlva latissima did not occur to any 
large extent in sea water which was not polluted 
with sewage, and he could not accept Dr. Rideal’s 
view that the sulphuretted hydrogen came from 
mineral sulphides and not directly from the alge, 


Tue Tetturic DISTRIBUTION OF THE ELEMENTS 
IN RELATION TO THEIR ATOMIC WEIGHTs. 


In this somewhat peculiar paper, Mr. W. Ack- 
royd, of Halifax, takes the purchasing power of a 
given sum as an indication of plenty or rarity. 
Thus, four guineas will buy 1 oz. of gold, 42 ov, 
of silver, 2286 0z. of copper, 26 oz. of potassium, 
and 0.029 oz. of caesium, and he calculates in this 
way that in chlorine, bromine, and fluorene, e.q., as 
in general, telluric distribution and atomic weight 
vary in inverse ratio. Considering that we know 
nothing about the real distribution of the elements 
in our planet, the further speculations of Mr. 
Ackroyd, that the universe became pervaded by the 
greatest quantity of those atoms which have the 
lowest masses, lack all basis. 


PROPOSED STANDARDISATION OF METHODS oF 
CHEMICAL ANALYSIS. 


Dr. B. Blount, of Westminster, in this paper 
drew attention to the growing demand for 
standardisation. While necessary for weights, 
money, &c., the desirability of standardisation 
was less incontestable for wire and sheet gauges, 
screw threads, &c., debateable for the dimensions 
of rails and rolled joists, and doubtful for the 
testing of materials employed in construction. 
Passing to the standardisation of chemical analysis, 
and to the work of the British Association in this 
domain, he drew a distinction between the pro- 
vision of standard samples of steel and the 
establishment of standard methods of analysis. 
The discordance of views held by chemists on 
standard methods was, to-some degree, due to want 
of mutual understanding. The arbitrary methods in 
use for the examination of water, milk, oils, foods, 
manures, &c., should be standardised ; but true 
analytical processes, such as the determination of all 
elements and most inorganic and many organic 
bodies, could not be. We could not impose standard 
methods for the determination of a chemical entity 
upon trained chemists. Yet Dr. Blount advocated 
conferences of specialists in different branches of 
analysis for the discussion of methods, though not 
for the promulgation of rules. The agitation for 
standard methods had arisen in a great measure 
from the occurrence of discrepancies in analysis, 
due to bad sampling and unskilful work, which 
could not be remedied by standardisation. With 
good sampling and skilful work uniform results 
would be obtained irrespective of uniformity of 
methods. The chemist should be better trained and 
better paid ; the manufacturer would be recouped 
by the better help afforded by the chemist. 

Professor Divers did not sympathise with Dr. 
Blount’s suggestion that a committee of the British 
Association should take the standardisation ques- 
tion up ; the standardisation of terms and methods 
for business purposes was a matter for commercial 
men ; no standardisation was desirable for scientific 

urposes. Professor Shenstone concurred. Mr. 

airley thought that manufacturers favoured 
standardisation because it enabled them to employ 
cheaper men ; the money point, Dr. Blount agreed, 
was a real trouble. 


STATISTICS ON THE TRAINING OF CMmEmISTS Em- 
PLOYED IN ENGLISH CHEMICAL INDUSTRIES. 


This is a Committee Report, drawn up by Pro- 
fessor G. G. Henderson, of Glasgow. A circular 
letter was sent to all the members of the Society of 
Chemical Industry believed to be managers or 
chemists in works. More than half of those replied. 
Asa considerable proportion of those who did not 
answer the inquiry are probably not engaged in 
chemical works, the statistics thus obtained may 
give a fair idea of the present position. Of the 
502 chemists who replied, 107 are graduates, 395 
have not taken a degree, and 111 are fellows or 
associates of the Institute of Chemistry. Of the 
graduates, 59 are from a British university, 16 from 
both a British and a foreign university, 32 from 4 
foreign university ; but 13 of these last have also 
studied in a university or technical college of this 
country. Of the non-graduates, 137 were trained 
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ina British university or university college (20 of 
these also studied abroad), 165 in a British tech- 
nical college, 8 in a foreign university or technical 
college, and 85 trained only in evening classes, 
laboratories of analysts and manufacturers, or 
otherwise. The report further classifies these 
chemists according to the branches in which they 
are engaged. We reproduce only the totals. There 
are engaged in the industry of acids, alkalis, and 
inorganic salts, 78 chemists ; metallurgical, 51; 
explosives, 46 ; dyeing and printing, 37 ; oils, fats, 
soap, and candles, 32; colours, pigments, oils, 
and varnishes, 28 ; brewery and distillery, 28 ; fine 
chemicals, pharmaceuticals, and confections, 26; 
sugar, starch, and glucose, 19 ; cement, tiles, and 
pottery, 18 ; aniline colours, 17 ; tar-distilling, 16 ; 
paper and paper pulp, 8 ; glue, gelatine, and size, 
"; parafiin, 7 ; dyewood and tanning extracts,  & 
cyanides and ferro-cyanides, 6 ; glass, 6 ; coal gas, 
6; miscellaneous, 59; total, 502 chemists. ‘The 
report was not discussed. 


FLUORESCENT AND PHOSPHORESCENT DIAMONDS. 

The two brief papers which Dr. John Hall 
Gladstone, F.R.S., V.P.C.S., read before the 
Section were probably the last communications 
presented by this distinguished scientist ; he died a 
few weeks afterwards. Dr. Gladstone joined the 
British Association in 1849, and though he may not 
have been its oldest member, he was certainly its 
most faithful and one of its most revered and 
popular members. He had attended 53 meetings, 
if we are not mistaken, and his genuine kindliness 
could not fail to impress all who met him, even 
if they knew but little of his eminent work 
in physical chemistry and educational progress. 
Chaumet, Dr. Gladstone pointed out, had recently 
announced that violet light renders diamonds, 
especially the more valuable stones, phosphor- 
escent ; a yellow stone which would not fluoresce, 
turned brown after an exposure of a few minutes, 
but was restored to its colour and brilliancy in 
24 hours. This phenomenon was described by 
Dr. Gladstone at the Aberdeen Meeting of 1859 ; 
three stones of a ring which he then exhibited were 
somewhat fluorescent in daylight and phosphoresced 
in the dark ; exposure to violet and ultra-violet 
rays produced the strongest phosphorescence. As 
not one of a collection of other valuable diamonds 
showed any phosphorescence, Dr. Gladstone was 
inclined to attribute the peculiarity to some un- 
known impurity not usually found in stones 
of the first water. The ring mentioned was 
exhibited again a few years ago by Professor 
Silvanus Thompson at the Royal Institution ; it 
lost its phosphorescent power completely after- 
wards, and regained part of it after having been 
kept in the dark for a year. An accidental fire 
has finally put an end to this investigation. 


CoLLorps OF ZIRCONIUM AND THOSE OF OTHER 
METALS OF THE FourtH Group. 


This second paper by Dr. Gladstone and Mr. 
W. Hibbert, F.1I.C., describes a continuation of 
experiments, first mentioned at the Dover Meeting 
in 1899, on the drying of certain colloids, the 
hydrates of silicon, tin, titanium, and thorium, to 
which zirconium has now to be added. The tetra 
chloride of zirconium is a pungent volatile body 
which, decomposed with water, gives various 
oxychlorides or hydroxides as a gummy solution 
which on drying shows beautifully regular forms of 
fissures and spirals. The gummy solution when 
heated forms a gel, which gradually loses water. 
Successive diffusates from this gel yield various 
forms of crystallisation, a dagger-shaped oxychloride 
appearing first ; the later crystals resemble those of 
titanium and tin; some are free of chlorine. 
These crystals are very labile, and their outlines 
always curved. The zirconium colloid also gives a 
spongy growth like silicon. Characteristic of all 
these colloids is the readiness with which hydroxyl 
replaces chlorine, and with which molecules of water 
are taken up. The formation of hard crusts and 
skins, insoluble in water, which shrink and crack in 
irregular patterns, is common to tin, titanium, and 
zirconium. 

(To be continued.) 








American CoaL-Mininc.—The aggregate production of 
coal in the United States lust year was 293,298,516 tons. 
In this total Pennsylvania figured for 82,305,046 tons ; 
llinois, for 27,331,552 tons ; West Virginia, for 24,068, 402 
tons ; and Ohio, for 20,943,807 tons. The value of the 
293 298,516 tons of coal raised in the United States last 
year was 348,910,469 dols. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 31st ult., a special general 
meeting of the Institution of Mechanical Engineers 
was held at the Institution House, Storey’s Gate, 
the President, Mr. W. H. Maw, occupying the 
chair. The object of the meeting was to continue 
the discussion on Captain C. C. Longridge’s paper 
vn ‘‘Oil Motor Cars in 1902.” We this week com- 
plete the publication of Captain Longridge’s paper,* 
and in our issue of October 24 we gave a report of 
the meeting which was held on October 17, and at 
which the discussion on the paper was commenced. 
On Friday last there was another very full atten- 
dance, the theatre being again crowded in every 
part. Before opening the discussion, Mr. Maw 
stated that there was no prospect of concluding it 
that evening, and it would doubtless have to be 
adjourned until the ordinary monthly meeting on 
Friday, November 21. He had already received 
the names of no less than twenty-six members who 
were anxious to speak on the subject. 

Mr. W. W. Beaumont was the first speaker. He 
referred to that part of the paper in which the 
author expressed the desirability of an equable 
turning moment for the internal-combustion engine 
similar to that of the steam engine. Captain Long- 
ridge had remarked on the respective advantages of 
the vertical and the horizontal types of motor-car 
engine, and he was of opinion that Europe would 
follow American example in giving preference to 
the horizontal type. The speaker thought that 
fashion had an influence in these matters, and he 
did not see any reason why the horizontal engine 
should be better than the vertical type under cer- 
tain situations, it being remembered that the form 
of vehicle had a considerable influence in determin- 
ing the type. It should be remembered also that 
the horizontal type had been almost universal with 
ordinary gas and oil engines; but lately manufac- 
turers were beginning to see the advantages of the 
vertical type where high speeds had to be de- 
veloped. There was, however, the question of 
convenience in general design to be considered ; 
and, taking that into consideration, he did not 
think the author was right in anticipating that 
the horizontal engine would succeed the vertical 
type, as the latter was most likely to be successful. 
Referring to the remarks in the paper as to the 
arrangement of valve gear, it was desirable to re- 
member that, amongst other things, simplicity 
must be considered. The devices which would 
obtain the most economical result were not always 
the most desirable. This was especially the case 
with smaller engines ; and although it might be 
permissible to have recourse to complicated forms 
of mechanism in dealing with larger powers, for 
smaller engines it was desirable often to sacri- 
fice some economy to simplicity. The author 
had submitted in outline his idea of a desirable 
motor-car engine ; he had not, however, gone so 
far as to give drawings, and it was not possible, 
therefore, to arrive at any definite conclusion in 
regard to details ; but so far as the speaker could 
see, there was no great departure from known 
forms. The author proposed a displacer engine, 
using the open end as an air pump, and passing the 
air round to the working end of the cylinder. It 
was necessary to leave a certain amount of residue, 
and Captain Longridge was of opinion that these 
residual gases might be useful. It may happen, 
the speaker said, that some residue is left in 
certain engines, but experiments on a commercial 
scale showed that the more the residual gases 
were swept out the more economical was the 
working of the engine. The greater number of 
impulses that Captain Longridge proposed was an 
extremely desirable feature in itself, but at present 
it was necessary to consider the whole combination. 
With the four-cylinder engine the same number of 
impulses could be obtained with little more com- 
plication than would be present with the arrange- 
ments proposed in the paper. In case of mishap 
to one cylinder it was possible to run with three, 
or the working could even be kept up with two 
cylinders only. An incident that would put one 
cylinder out of action would therefore be less serious 
in the case of the engine with a greater number 
of cylinders. As a matter of fact, the result of 
experiments made had not been encouraging in 
the direction the author suggested. In regard 
to the very high piston speeds which the author 





* See page 624 and also pages 558 and 588 ante. 





mentioned, it should be remembered that the 
rate of turning affected the lasting powers 
of the engine, and also had an_ influence 
on occasional failures. He would point out, how- 
ever, that it was not so much a question of 
piston speeds that had to be considered, but the 
number of revolutions per minute. He was not 
aware that any makers had yet tried to use white 
hematite iron for cylinders, and he did not think it 
would be a suitable material, as it would be likely 
to go to pieces like glass. 

Mr. nf J. Chambers said that if he were a 
manufacturer of motor cars he would be extremely 
grateful to the author for the wealth of material 
contained in the paper. The subject chosen was 
one of great importance at the present time to the 
mechanical industry of the country, and he would 
support the suggestion that a committee should 
be formed to inquire into the working of motor- 
car engines. It seemed to him that the travelling 
public needed two kinds of cars: one he would 
describe as the car de luxe, which would have'a 
high speed, and the cost of which would be from 
4001. upwards. So far as he had been able to 
learn, the building of these cars was not a very 
paying matter. Another more numerous class of 
persons—such as doctors, business men, and others 
—asked for a cheaper and more useful vehicle— 
one that would carry two people and some luggage, 
or three people without luggage, and would not 
cost above 250/. Such a vehicle should be simple 
in construction, and so designed as not to get out 
of order every 25 minutes. This continual breaking 
down was the great drawback to some makes of car, 
and it would seem almost as if certain manufacturers 
sold them in order to create a business for supply- 
ing spare parts. In his own case he had to renew 
a certain part, for which he was charged 14l., and 
then the manufacturers would not send it to 
him until he first paid for it. He was glad, how- 
ever, to say that the new part did fit when he got 
it. In another case he needed a spare part for 
which a demand of 50s. was made. He came to 
the conclusion that he would try to do without 
it, and, in consequence, found that the car ran 
better than it did before. He had_ not electric 
ignition on his car, and his partner, who also had 
a car, and one which was fitted with an electrical 
device for spark igniting, urged him to try it. He 
found, however, that the cost was 25l., so he 
thought he would do without that, too, and subse- 
quently, on inquiring of his partner how he got 
on with his car, he was told that the electrical igni- 
tion was always giving trouble. He would suggest 
that the best way to proceed for anyune starting a 
motor-car factory would be to get out a good design 
—the best that could be produced in light of present 
experience. A car built to this design should be 
run day and night for three months, so as to find 
out all the weak parts ; then when experience had 
been gained in this way, 500 cars should be manu- 
factured, not one being sold until the whole number 
were complete. Such a course would enable the 
manufacturer to supply a trustworthy vehicle and 
insure delivery without breaking promises. 

Professor F. W. Burstall said that he had done 
a good deal of motor-car work, and when anything 
went wrong he found that it was nearly always 
necessary to look to the igniter ; that this was 
the weak point was made evident by the fact that 
makers supplied the electrical igniter in duplicate 
for large engines. He thought that the magneto form 
was the best, with a revolving armature giving a 
stout spark ; the coil and secondary batteries were 
not altogether satisfactory; 95 per cent. of the sparks 
would ignite, but the remaining 5 per cent. that 
failed would not matter very much unless climbing 
a steep hill. Captain Longridge proposed hot sur- 
faces or the Diesel system of compression. The 
objection to the latter was the enormous pressure, 
which with the heavy oils was as much as 600 lb. 
to the square inch ; whilst for petrol the tension 
would have to be from 200 lb. to 300 1b. to the 
square inch in all probability, for nobody knew 
much about the properties of petrol. Professor 
Burstall liked the author’s proposed engine ex- 
cept in regard to retaining a portion of the 
exhaust charge. The chief reason why this was 
objectionable was that it prevented a sufficient 
weight of the new charge being taken into the 
cylinder, the residual charge heated up the air, 
and so would result in small weight being taken 
in. In other words, in order to get the maximum 
weight of charge the temperature should be kept low, 
and for this reason the cylinder temperature must 
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RIO GRANDE BRIDGE ON THE PACIFIC RAILWAY OF COSTA RICA. 


MR. THEO. COOPER, NEW YORK, CONSULTING ENGINEER; MESSRS. MILLIKEN BROTHERS, NEW YORK, CONTRACTORS. 
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also be low. It was therefore necessary to use a! 
positive scavenger charge ; the effort must be made 
to get rid of burnt gases, not because they were | 
bad in themselves, but because they were hot. It! 
was possible, however, to use a double-action | 
engine, several large ones of this type being now | 


to a friction clutch. The lamp ignition was most 
dangerous, and should be taken off any car, as it 
was liable to fire the whole machine. He preferred 
a high-tension spark to one of low tension with in- 
ternal contact breaker. 
Professor W. Robinson, of Nottingham, said the 
per was teeming with questions for discussion. 


running. An impulse each revolution could be | 
thus obtained,’ and with this it was possible to use| He agreed with what the author had said about 
forced lubrication, which should ensure that the | positive feed, which gives the means of exact mea- 
bearings would run without knocking. He agreed | surement and control of the charge. He quoted 
that car motors were not now designed in the | experiments from his recent work* which supplied 
best way; there were elaborate castings and the information wanted on the explosion pressure 
complicated machines which introduced all manner | of petrol and air. A lower explosion pressure was 
of difficulties. Some time ago he had advocated | obtained with mixtures of gasoline and air, when 
the putting of valves at the back end of cy- | residual products of combustion were present, than 
linders, and it. was then said to be practically | with a fresh charge. The maximum explosion 
impossible. He found, however, that that course | pressure of a mixture with residuum rises more 
was now being followed, and there were several | rapidly with the compression before ignition, but 
large engines so fitted. He thought that motor- | dilution of the charge always reduces the maximum 
car engines might therefore have valves in the) pressure. Such figures were more applicable to oil 
covers. With regard to fuel, he was of opinion | motors than the results quoted in the paper obtained 
that alcohol was better in many respects than | from charges of coal gas and air measured and fired 


owes In oil engines the efticiency was not so 
igh as with gas engines. He was inclined to attri- 
bute this to the fact that the oil was not com- 
— burnt in atomised jets. Some of the 
1ydro-carbons were not burnt altogether, and there- 
fore would pass out with the exhaust. In connec- 
tion with this matter he would point out the effect 
of compression. The Diesel engine would get a 
thermal efficiency at 40 per cent. with a compres- 
sion of 600 lb. to the square inch. In a Premier 
engine, with a 105 lb. compression the thermal 
efficiency was 38 per cent. 

Mr. C. T. Crowden, of Leamington, said that in 
his opinion the subject covered too wide a field for 
one paper. It was a simple thing to construct a 
high-speed motor, and also a simple thing to design 
transmission gear. Few engineers, however, had 
much experience with wheels and springs, and 
carriage work for carrying high-speed motors, ex- 


cepting locomotive engineers, and they usually | 


introduced horn plates and axleboxes in their 
designs for motor cars. To construct the whole 
motor car was, however, a difficult problem, as the 
different details had to be harmonised. Somewhat 
opposite qualities of rigidity and flexibility had to 
be combined. If the structure were too rigid, it 
would bind and run harshly. He thought it was de- 
sirable to take a lesson from American locomotive 
practice and make the motor car more like a basket, 
so as to conform to the inequalities of the road. 
Carriage-builders gave little or no assistance to the 
designer except in regard to making bodies. He 
thought that in a few years even this would pass 
away, and metal would entirely supersede wood- 
work. Carriage builders had not advanced in their 
art during the last 40 or 50 years. They do not 
make an interchangeable axlebox. They had hardly 
taken advantage of the introduction of mild steel. 
They turned their axles on rude lathes and, after 
case-hardening, the axle ends were ground into axle- 
boxes with emery and marked to each box, so that 
the wheels would not be interchangeable. Proper 
— and axles for motor vehicles were not to be 
obtained in this country, so they had to send for 
them to France and Belgium. He was of opinion 
that air-cooled motors were not suitable. There 
should be a water jacket for the cylinder and head, 
and the piston also should be water-cooled. In all 
oil motor engines the piston was in a state of incan- 
descence, and that was a fruitful cause of back ex- 
plosions. Motors running at from 400 to 600 revolu- 
tions were more satisfactory than those driven at the 
extreme high speeds mentioned by Mr. Iden. Very 
high speeds were indeed totally unsuited to motor-car 
work. He had tried both vertical and horizontal 
engines, and rather preferred the latter ; especially 
if the engine was on the centre line of the vehicle. 
If the flywheel were on the centre line and ran in 
the same line as the vehic:e, it steadied the car, and 
by its gyroscopic action made it less liable to be 
turned over. Por very light motors steel cylinders 
might be used, with cast-iron pistons and cast-iron 
rings. He placed his steel cylinders into a water 
tank for cooling ———_ instead of having a 
separate jacket. The valve-boxes were bolted to 


the cylinder with a scraped metal joint, and have | 


an independent water jacket supplied from the 
water tank or from the circulating pump. By 
this arrangement no water could find its way into 
the cylinder. For transmission he preferred a 
differential countershaft and side chains. This 
was better than differential axles. He also con- 


sidered a belt and fast and loose pulley superior 


|over water in a wet cylinder, which must have 
|taken up a considerable part of the heat generated 
by combustion, and made the conditions quite dif- 
|ferent from those which obtained in an actual 
engine. Water is to be avoided as a nuisance in 
the gas-engine cylinder, except in the form of steam 
as a product of combustion. The action of water 
is different in the oil engine. He had made some 
,experiments with a Priestman 10 horse-power 
‘engine. He found that by the injection of a few 
|drops of water to the combustion chamber the 
| engine ran steadier and cooler, but too much water 
| produced irregular ignition when using the electric 
spark, and soon stopped the engine. The author 
raised the question whether automatic ignition with 
a petrol mixture was possible in a water-cooled 
motor. He (Professor Robinson) had tested the 
|matter with a Hornsby-Ackroyd engine fitted with 
|a vaporiser partially water-cooled and adjusted to 
work on Russolene. Without any alteration the 
/engine ran steadily when supplied with petrol of 
specific gravity .680, the compression being 65 lb. to 
70 lb. per square inch, and he had obtained perfect 
automatic ignition. In this engine the piston came 
close to the end of the cylinder, and there was no 
possibility of lubricating oil passing through the 
narrow neck into the vaporiser, still the ignition 
was perfect. With compression alone of petrol 
mixture against the metal surface, it was easy 
enough to get automatic ignition, the vaporiser 
being below red heat. He found he could get pre- 
lignition of an extra heavy charge after a cut-out 
| by the governor. Regularity of automatic ignition, 
_as well as efticiency in working, depend on piston 
|speed. Experience showed that both power and 
|efticiency increased with the piston speed up to 
jcertain limits, which vary with the fuel or com- 
|bustible used, the compression of charge, cooling 
laction of walls and size of cylinder. The most 
/economical piston speed for oil engines was from 
| 450 ft. to 800 ft. per minute; for gas engines, 
| 800 ft. to 1000 ft. per minute. The limiting tempe- 
|rature of the cylinder walls for maximum efticiency 
was usually higher than that for maximum power. 
| The cylinder of the petrol engine should be just 
hot enough not to interfere with lubrication by 
thinning the lubricant, beyond which every incre- 
ment of temperature lowered the efficiency. About 
400 deg. Fahr. should be the mean temperature 
of cylinders. In a petrol engine the efficiency and 
economy continued to increase as the jacket-water 
was raised, even above the boiling-point, although 
there was a marked falling off in the power of the 
engine, due to the smaller weight of each charge 
admitted. The practical difficulty was, without the 
aid of the water-jacket, to get away the heat which 
|was not converted into work. By conducting the 
jheat through the metal frame, by increasing the 
| cooling surface of the cylinder, and using fans for 
air-cooling, he thought small oil motors suitable for, 
light cars could be kept sufficiently cool for running. 
| He agreed with the author in advising the use of 
‘high flash-point lubricating oils of great body and 
viscosity, «had that suffer little loss by evaporation 
at the average temperature of the cylinder walls. 

|. Mr. H. Austin, of Birmingham, said he did not 
think it was possible to decide which was the most 
satisfactory position of the motor, as that depended 
on the system of transmission ; the latter was the 
| difficulty now with motor cars, for a good motor 











* “Gas and Petroleum Engines.” 2nd edition, 1902, 
page 910. 





could be made either way. The multiple-cylinder 
motor cost more to make. The first motor he had 
made for a car was of the single-cylinder double- 
piston type; the experience was suflicient, and he 
had never made another. The double-piston type 
had more parts, and he did not see where the eco- 
nomy came in. He was surprised that so many 
speakers had favoured mild-steel liners. He had 
always heard that plenty of carbon should be 
present to secure a hard-wearing material, and 
it was impossible to get as much in mild steel 
as in cast iron. He agreed in objecting to the 
solid-headed cylinder. It might be ground out 
round and true when cold, but would become dis- 
torted when hot, so that there would be loss from 
leaking pistons. In one of the first of his engines 
there was a mechanically-operated air-valve; but 
the difficulty with this type was to get it to 
close at the right time, and that trouble was 
not so apparent with springs. The opening 
must be accurately timed, or the exhaust gases 
would get into the carburetter; it is a great deal 
simpler to use the ordinary suction valve. He had 
tried both steel and cast-iron valves, and had 
found nothing to equal the latter material ; but 
the iron must be hard and cast preferably on a 
chill. He had not found with the method he adopted 
that the stems of the valves would break off. 

Mr. Austin illustrated by a sketch on the 
blackboard the construction he adopts, and this 
sketch we reproduce in the annexed figure. The 





valve stem is of steel, made with a tapered head, 
and screwed into the valve when the latter is at 
a dull-red heat. It was necessary to give the plug 
a right taper and to secure it with a pin, as 
indicated in the sketch at a. The scoring of the 
valve on the side nearest the piston would occur, 
and it was therefore better to lower the valve into 
a recess, as shown by the author, but not to such 
an extent. His firm were using a bafile-plate in 
front of the valve. He was surprised that the 
author had made so little mention of the Wolseley 
car, when so much credit had been given to others. 
The advice the author gave as to the use of large 
valves was very good ; much, however, depended on 
the shape of the port. In regard to cylinder-cooling 
with the horizontal motor, the cylinder was put at 
the lowest part of the water-circulating system, and 
therefore whatever little water might be left, the 
cylinder would get the advantage of it, and there 
would also be natural circulation to fall back upon. 
The author of the paper had said that in most 
cases the application of the foot-brake withdraws 
the clutch, and in the Mercedes Simplex car of 
the Canstatt Daimler Company the withdrawal of 
the clutch automatically reduced the speed of the 
motor, an arrangement which the author described 
as very neat. The speaker said that there should 
always be a tendency to make the management of 
the motor easy, and there were practical objections 
to the arrangement described, as it necessitated 
the throwing in of the clutch to open the foot 
throttle, and thus rendered the starting of the 
motor less easy. He, himself, connected the foot 
throttle to the brake, as it should not be on the 
clutch. 

Mr. A. G. New said he had had some experience 
in 1896 and 1897 with steel cylinders for small 
explosion engines. He had first tried solid-drawn 
tubes screwed into cast heads, but the joints 
leaked, the tubes appearing to warp when they 
became hot. He had then tried cylinders stamped 
out in one piece with the head ; in this way leakage 
was got over, but the cost of construction and 
the difficulty of water-jacketing the whole of the 
combustion chamber were found to be drawbacks. 
Some of the engines he used for some time with 
cast-iron piston rings. These worked well, and 
the cylinder walls became highly polished. He was 
of opinion that the pores in the cast-iron rings re- 
tained lubricating oil, and so had a beneficial effect. 
The expense of fitting steel cylinders was heavier 
than that of cast iron, and there was much to be 
said in favour of the present form. It was desir- 
able that some of the larger foundries should go 


into the question of cylinder-casting for these 
engines. He had found that better castings of 
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small cylinders were to be obtained from America, 
although engineering practice with regard to 
motor cars was there far behind that of this 
country. 

Mr. C. Rainey made reference to the experi- 
ments the author had quoted as to water injection 
in a petrol motor. These experiments had been 
made on an experimental motor, and the softening 
influence of water injected into the cylinder was 
notable, whilst the refrigerating water did not 
become so heated, the addition of water giving 
increase of power and cooler running. This effect, 
it was found by Mr. Rainey’s experiment, was 
maintained until the water reached a quantity equal 
to the amount of petrol. A larger quantity of 
water interfered with the sparking. In regard to 
what had been said about premature ignition, he was 
convinced that it was not due to low-flash lubricants, 
for he had tried, and failed, to get premature igni- 
tion from that cause. His experiments showed 
that the lubricant did flash—there was no doubt 
about this ; but it flashed at the same time as the 
petrol charge. He thought that the cause might 
be due to platinum points becoming red hot, or it 
might be attributed to bad construction of the com- 
bustion chamber through improper ports ; in which 
a small flame would linger in and fire the incoming 
charge. He related an experiment to demonstrate 
the slow combustion of petrol charges in small 
chambers. In these experiments; he had eliminated 
the ports, and did not use platinum points ; that, 
yerhaps, was the reason he did not get pre-ignition. 
He was of opinion that the most viscid oil in the 
market could be used, and perfect distribution of 
the lubricant upon the cylinder walls could be 
obtained if water was mixed with the oil in the 
crank chamber. 

Mr. A. R. Sennett regretted the author’s 
modesty in not giving drawings of his motor, for 
he could not detect any novelty in the design ; in 
fact, the very first petrol carriage motor made in 
this country —that of Butler—was apparently 
exactly like that described by the author. He 
had written on the subject to Mr. Butler, who had 
confirmed this view, and had pointed out that if 
compressed air were passed back to the cylinder, it 
would knock the valve to pieces. Mr. Butler, how- 
ever, used circular valves, which travelled round 
at half the speed of the engine. He thought the 
effect of aqueous vapour on the explosion should be 
worked out. Some years ago he had undertaken a 
long series of experiments for the prevention of the 
formation of smoke in boiler furnaces. He had 
found that he might introduce fresh air in 
enormous excess and not stop the smoke; but 
steam had an instantaneous effect. The quantity 
of steam required, however, was objectionable, 
and in endeavouring to reduce it he found that by 
highly superheating, a very small volume would be 
sufficient. Again, if iron were finely powdered in 
hydrogen and put in a glass tube filled with dry 
oxygen, it might be put in the flame of a spirit 
lamp and brought to a white heat, and yet it 
would not combine. If, however, the smallest 
amount of water vapour were introduced, the 
whole mixture would go off with a flash. Knowing 
this, the speaker thought it was only necessary to 
introduce water vapour into the cylinder to get 
good results. As a rough experiment, he had there- 
fore put a kettle of boiling water opposite the induc- 
tion valve ; the result, however, was a great falling- 
off in the efficiency of the dynamometer reading. 
This, though prima facie a negative result, did not 
in the least alter his opinion. Firstly, the vapour 
had passed through the carburettor, and was likely 
to effect the gasification of the air; and, secondly, 
Mr. Rainey had clearly shown that aqueous vapour 
in the internal-combustion engine was beneficial 
up to a certain point, but in excess it reduced the 
output of the motor. The speaker continued that 
the petrol engine with a closed cylinder would 
naturally become a very long one, and would 
necessitate the employment of a crosshead and 
& gland, the latter being exceptionally detri- 
mental, having regard to the great heat to which 
pistons attained in petrol motors. Mr. Sennett 
reserved further remarks, which he proposed to 
send in in writing. 

At this point the President adjourned the 
meeting until Friday, November 21, when the 
discussion will be renewed, and Captain Long- 
tidge’s reply will be taken. Should there be time, 
& paper on ‘ Recent Practice in Cane-Sugar 

chinery in the Hawaiian Islands,” by Mr. 

. 8. Williams, will also be read. 


RIO GRANDE BRIDGE ON. THE PACIFIC 
RAILWAY OF COSTA RICA. 
(Concluded from page 537.) 

THE calculations for the structure were made by 
a modification of Professor Greene’s method, as given 
in his book on “‘ Arches,” the structure being treated 
as a statically indeterminate structure, with one super- 
fluous bar. This procedure was legitimate, since, after 
the erection of the bridge was complete, two bars 
were, so far as statical considerations are involved, 
removed from the structure—viz., the bar marked L 2 
and L 3 on the strain diagram (Fig. 6, page 604), and 
its fellow on the cantilever on the opposite bank. 
Actually, the bars were left in place for the sake of 
appearance ; but a sliding joint was provided, so that 
they are under no strain. Had these bars been left 
‘in, the calculation of the structure would have been 
much more complex, as it would then contain three 
redundant bars. By the removal of the bars men- 
tioned, the three end panels on each side form a 
simply supported — The bridge was designed for 
a live load of 2800 lb. per foot run, and a Cead load of 
3000 Ib. per foot. The upper lateral —— was pro- 
portioned for a wind load of 150 Ib. per lineal foot, and 
the lower bracing for a wind load of 450 lb. per foot 
run. 

The temperature stresses were calculated for a total 
variation of temperature of only 70 deg., as the bridge 
is built in a country where no great variations occur. 
As will be seen from the strain sheet, they form even 
for this small variation in temperature a very consider- 
able percentage of the total stresses. The result of the 
calculation is shown in Fig. 7 ; whilst the arrangement 
of the upper lateral bracing is shown diagrammati- 
cally in Fig. 6; in Figs. 9 and 10 will be seen the 
cross-bracing between the ‘‘ verticals” at each panel 
point of the framework. The lower lateral bracing is 
represented in Fig. 8. There were two or three changes 
in the ordinary design and character of bridges of this 
kind. 

In the first place, shoes carrying the main span, 
which are detailed in Figs. 11 to 16 (see page 608), 
are constructed entirely of rolled steel, so that no 
cast steel or cast iron was used in the construction of 
this bridge ; the main pins were 15 in. in diameter. 
The boring and turning of the pins was finished com- 

lete at Messrs. Milliken Brothers’ works in South 
Srackiv. Another innovation was the setting 
of these shoes in the same plane with the main 
trusses, instead of in a vertical plane, as is 
usually done; in other words, the foundations were 
set at an angle, and the shoes were in a plane 
with the trusses, so that the pins were at right 
angles to the axis of the truss and the axis of the 
shoes. The masonry plan is shown in Figs. 17 to 19, 
page 605. Some of the principal details and con- 
nections are shown in Figs. 20 to 23. The shop-work 
on this structure reflects the greatest credit on the 
management of Messrs. Milliken Brothers’ works. 
Although the entire work was turned out by them 
in about one month, not a single error was found, 
and, to use the erector’s expression, ‘“‘The bridge 
went together like clockwork.” Particular care 
and attention was ues to the laying out of the 
base lines at the bridge site, and locating the 
exact point for setting the shoes. Two steel 
tapes were purchased in the United States, were 
sent to Washington and standardised by the United 
States Government, and were corrected for every 
10 deg. of variation in temperature ; they were fur- 
nished with spring tension arrangements, so that, 
under a given load, the tape gave exact measurements. 
One of these tapes was sent to Costa Rica to be 
used as the standard in laying out the work, the 
other tape was retained in the United States, and was 
used in the shops as a standard. The work of erection 
in the field was carried on under great difficulty. 
Allof the work for half of the bridge fad to be trans- 
ported across by cableway, which is shown in * 1 
on the two-page plate in our issue of October 24. ‘The 
crudest kind af falsework was used to save the expense 
of sending down so much lumber for the erection of the 
shore spans. Some idea of the character of this rough 
work can be seen in examining Fig. 2. The abut- 
ments were built of concrete, with an anchorage con- 
sisting of eye-beam grillage placed at the base of the 
abutment, and 8 ft. 34 in. below the top of the upset 
rods, straddling the end floor beams and connecting 
with the eye-beam grillage. This is clearly shown in 
Figs. 24 and 25, page 608. 
he uplift on the shore arms amounted to about 
280,000 lb. per truss, and the abutment and rods were 
designed to resist this load, but in order not to have 
too much pressure, and consequently great frictional 
resistance on the screw threads of the anchor bolts when 
lowering the arms in position after they met at centre, 
a considerable load was superim on the. shore 
arms, so that no such strain ever came on the anchorage. 
In order to allow a certain amount of leeway to 
make up for any possible small errors in the plac- 
ing of the shoes, the centre sections were made some- 
what shorter than the calculated length, and the holes 





in one side of the centre gussets and splice plates left 7 


blank, to be drilled in the field after all parts had 
come to a full bearing, and a number of planed shim- 
— Yer were also shipped along to be used as 
needed. As a further safeguard, the centre chord 
sections were held at the shop until the arms came 
sufficiently close together to allow of exact measure- 
ments being made, so that any errors might be cor- 
rected in the shop before shipment. It was found, 
however, that no corrections of any kind were neces- 
sary, and the works were telegraphed to ship the centre 
sections exactly as made, showing the t accu- 
racy obtained in the shop and in the field relative to 
this work. During the erection the shore arms were 
bolted up solid to form a continuous arm, so that the 
centre arch could be erected from each abutment with 
only a vertical anchorage, the top chord being designed 
to carry the entire tension from erection loads. After 
erection, the splice plates were removed from the 
bottom chord panel at the end of the supported spans. 
The top panels were left solidly vieeted te, as it is 
thought undesirable to allow a slight bending in the 
comparatively shallow chord under partial loading, 
and a much more rigid structure is obtained by 
not interrupting the top lateral system at this 
point. 

A view of the completed structure is shown in Fig. 4 
on the two-page plate of our issue of October 24; 
and a view of the same from a point - part the 
way down the gorge is shown in Fig. 5 on page 531 
ante, 

The Pacific Railway of Costa Rica are very proud 
of the successful completion without a hitch of this 
important piece of engineering work, and are now regu- 
larly using the bridge to carry their traffic. 








CONICAL-DRUM WINDING ENGINE. 

Tue large vertical cross-compound winding engine, 
driving two conical drums for rope-winding, illus- 
trated in Figs. 1 and 2 of our two-page plate, and in 
Fig. 3, page 609, was exhibited in the west side of the 
engine-room in the Mining Building at the Diissel- 
dorf Exhibition. This engine is on the Tomson 
patent, and has been built for the Harpener Mining 
Company, of Dortmund, by the Actien-Gesellschaft 
Eisenhiitte Prinz Rudolph, of Diilmen, in West- 
phalia. It is designed to haul from a depth of 1200 
metres (3937 ft.). 

The mines in the Rhine and Westphalian coal basin 
—especially, perhaps, those in the north-eastern part 
of the district—are gradually being driven deeper, and 
require large and powerful winding installations, work- 
ing economically in order not to render the cost of 
getting the coal prohibitive. The usual horizontal 
type of winding engine is not suitable for great depths ; 
it would have to be designed with far too large - 
portions; it would require a very heavy windin 
cable to carry the cage and the balance cable that coul 
not be dispensed with in this case, and the first cost 
and cost of working would be excessive. The diffi- 
culty has been met by having recourse to an engine 
with two conical winding drums, placed one in 
the rear of the other, on two horizontal shafts. 
The latter are 25.6 in. in diameter at their central 
part ; their journals are 19.7 in. in diameter and 
27.5 in. long. One of these engines has been at work 
at the mine ‘‘Preussen No. I.,” of the Harpener 
Mining Company, for the last six years. The engine 
exhibited, and which contains several improvements 
on the one put down in 1896, is for the mine ‘‘ Preussen 
No. II.,” of the same company. Its principal dimen- 
sions are the following : 


Diameter of high-pressure cy- 


linder __... ie stds -820 m. (32.28 in.) 
Diameter of low-pressure cy- 
linder _... ae “id ... 1.150 ,, (45.27 ,, ) 


Stroke ee Re ... 2.600 ,, (102.36 ,, ) 


As will be seen from Fig. 1, the piston-rods are coupled 
by connecting-rods to the centre arm of a double bell- 
crank, the two other arms being coupled to the cranks 
which are keyed on the drum shafts. The weight of 
the rising cage loaded is partly balanced by the de- 
scending empty one. The conical drums are 10 and 
5.5 metres (32 ft. 9}4 in. and 18 ft. 04 in.) in diameter 
and 3.590 metres (11 ft. 9} in.) in width; they are 
made with spiral winding grooves for the rope, each 
drum carrying the full length of . 3937 ft. The 
engine rests on a heavy cast-iron bedplate in three 

arts, the total weight of which is 96 tons. The 

rum-shaft plummer-blocks on both sides are cast in 
one piece with the bed-plate, and the bearings are 
adjustable for wear; the plummer-block covers are 
steel castings. Both steam cylinders are fitted on the 
top of cast-iron standards, the latter forming the 
crosshead slides. The two cylinders and the receiver 
which connects them are steam-jacketed. The conical 
drums are built up of wrought-iron grooved bars on a 
wrought-iron bar-frame. hen the engine will be 
required to haul from the maximum depth of 3937 ft., 
a tapering rope will be used; the largest diameter of 





this will be 54 millimetres (2.12 in.) tapering down 
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about every 200 metres (656 ft.) ape in., toa dia- 
meter of 42 millimetres (1.65 in.) The conical part of 
the drums has a width of 3.240 metres (10 ft. 7} in.), 
and the cylindrical portion a width of .350 metres 
(132 in.); the latter is wound with 200 metres (656 ft.) 
of rope. 

The useful loads raised will be as follows : 


From 800 m. (2625 ft.) 8 truck loads (4400kg.= 4 t. 7 ct.) 
” ” (3280 ” 5 ” (3300 ” = 3 9 5 ” ) 
” 1200 ”” (3937 ” )4 ” (2200 99 = 2 ” 3 ” ) 


at an average lifting — of 32 ft. 10 in. per second. 
The engine is built for a boiler pressure of 176 lb. 
per square inch. The pistons are of cast iron in one 
iece, and fitted with self-expanding packing rings. 

he weight of the pistons, piston-rods, vertical con- 
necting-rods, and the horizontal arms of the double 
bell-cranks, is balanced by counterweights placed on 
the drum shafts, inside the drums; the other mecha- 
nical parts balance each other reciprocally. 

Steam distribution in the case of the first engine 
above referred to was by link motion; in the engine 
we illustrate it is by cam-gear. The former method of 
distribution has been found to entail some disadvan- 
tages, owing, among other reasons, to the sharp throt- 
tling and high compression of the steam when working 
at large steam pressures. The cam-gear gives, for 
all cut-offs, the same —— for the inlet and ex- 
haust valves, an equal compression, and a con- 
stant lift for the valves. t is, further, easier 
to regulate, with a view to obtain a better dis- 
tribution of the steam, and this can be done for 
each valve separately ; while with the link motion, 
the alteration of one single part involves, as is well 
known, corresponding alterations in the whole system 
of distribution. The cams are of hardened and 
polished tool steel ; they are held in cast-iron bearings, 
and placed immediately opposite the valve chests, on 
short horizontal distribution shafts. The latter are 
driven from the rear drum shaft through vertical 
shafts and conical toothed wheel gearing. The cam 
motion is transmitted to the four double - seated 
brass valves by four bent levers, fitted at one end 
with a roller on which the cam strikes; at the other 
end the levers are fitted with the guide-rods which 
work the valve levers. The top and bottom inlet 
and exhaust valves are placed in the same vertical 
plane, so that the valve motion for each cylinder, 
and for forward and backward running, can be given 
by four cams only and without the aid of any auxiliary 
shaft. The cams are lubricated by a drip lubricator 
placed above them. The distribution mechanism, as 
above briefly described, contains no piece of compli- 
cated shape, and it can be easily kept in working 
order. 

The reversing action is secured by an auxiliary steam 
engine ee | a spring device by which the steam 
valve immediately resumes the central position, as soon 
as the driver lets go the distribution lever. On the 
right-hand side of the driver are the reversing lever 
and those for working the steam brake and the blow-off 
cocks. On the left-hand side, forward, is placed the 
lever for working the safety counterweight brake ; and 
in the rear, that working the auxiliary valve, by which, 
on starting, live steam can be led to the receiver, or 
the receiver connected to the exhaust pipe. Further 
in the rear are the hand-wheels for the main cut-off 
valve, the steam brake cut-off valve, the reversing 
engine, and the heating steam supply. 

The signalling apparatus and Nepth indicator are in 
front of the driver, at a distance of 11 ft. to 12 ft. ; 
these give the exact position of both cages in the 
shaft. A bell is rung when the cages near the bank. 
When they rise above bank, the steam brake action is 
thrown on automatically. The engine is not fitted 
with a safety device to control the maximum speed, 
conical winding drums being used, with which the 
hauling speed is never uniform. The engine has a total 
weight of 470 tons. 

The advantages claimed for this type of engine are 
the following : 

The drums are of comparatively small dimensions 
for the work done, and can be placed one in the rear 
of the other. The angle of incline of the rope from 
the drums to the head pulleys is very small com 
with that of engines in which the two cylindrical drums 
are beside each other on the same shaft. This in- 
creases the degree of safety in the winding of the rope, 
reduces friction, and consequently the wear and..tear 
on the rope. The drums being carried on two different 
shafts, this type of engine can be used for the greatest 
depths with comparatively small and light drum- 
carrying shafts. The transmission of the motion from 
the pistons to the drum-shafts, by means of a double 
bell-crank, allows of a high piston speed, and places 
the engine in an economical working condition. At 
an average winding speed of 39 ft. 44 in. per second, 
the engine runs at 28.2 revolutions per minute, 
corresponding to a piston speed of 8 ft. When 
winding from the total depth of 3937 ft., forty-seven 
1 minute and 


revolutions will be required, taking 
40 seconds. 
We may remark here that Mr. E. 


Tomson is the 
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RIO GRANDE BRIDGE. 
YORK, CONSULTING ENGINEER, 
(For Description, see Page 607.) 
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Gneisenau Mines, owned by the Harpener Mining 
Company in the Dortmund district. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, October 29. 
DEVELOPMENTS in the iron and steel industry during 
the past few weeks show that no new features are 
appearing. Business is quieter than it has been for 
several weeks. There is very little to buy and very 
little to sell. Those who are inclined to purchase or 
to oy contracts for later delivery deem it ad- 
visable to move slowly and to await the develop- 
merits which may manifest themselves in the next two 
or three weeks. 


terminated, and that about two-thirds of normal 
capacity is being produced. Furnaces at mills are 
still badly handicapped for both coke and coal. This 

















The industry is now suffering more | 
severely from the anthracite coal strike than at any time | 
during its continuance, notwithstanding the strike has | 


condition of things is not likely to abate for possibly a | 
month tocome. The restriction of output is a serious | 
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chief engineer of the Preussen, Scharnhorst, and | matter, considering the extraordinary demands which 
hang around the horizon. Scarcely any producer is in 


shape at this time to accept orders for what are 
regarded as early deliveries. Billets are quoted at 
about 31 dols., which shows a decline of about 
1 dol. within a week, although some quotations are 
still given at 32 dols., which may be regarded 
as nominal. German billets can be had, accord- 
ing to cable advices to-day, at 27.50 dols. for 
delivery within two or three months. These figures 
have not invited much business, but importers say 
that there is sufficient demand now latent to create 
a great deal of business as soon as the present un- 
settled feeling subsides. The Alabama furnaces 
have been so hard pressed for pig iron for 1903 
delivery that they have been forced to name prices, 
and have made No. 2 foundry 17 dols: for the 
last half of next year. A large business is now being 
done on that basis. The Southern Pig Iron Associa- 
tion held a meeting recently in New York City 
and took the action just named. There were prea 
at that meeting representatives of the Tennessee Coa 
and Iron Company, the Sloss-Sheffield Company, the 
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Virginia Iron, Coal, and Coke Company, the Allegheny 
Iron Company, and the Low Moor Iron Company. 
Representatives of the tinplate mills are much elated 
over the determination of the Amalgamated Associa- 
tion of Iron and Steel Workers to accept a reduction in 
wages on all re-export business. It is believed in 
certain quarters that, notwithstanding this agreement, 
a general reduction in the prices of tinplate is inevit- 
able. A number of the independent mills are already 
reread the American Tinplate Company. The 
additional business that will come to the American 
Tinplate Company through the reduction named will 
ap, roximate 1,500,000 boxes per annum, which pro- 
Me es for an outlet of 90,000 tons of additional steel a 
a It is quite evident that the tinplate capacity 
of the country is in excess of current and probable 
roquirements, 
‘ : he Alabama Steel and Wire Company, the largest 
independent steel wire, rod, and nail mill in the 
30 wits? located at Birmingham, Ala., will erect about 
: oo north another large furnace to supply their 
No : ‘ The scarcity of pig iron in Alabama has put 
0d , oundry up to 25 dols. per ton and No. 2 at 
ie ols. for quick delivery. ‘The strike wffich has 
Mae hed progress there for some time has ter- 
ie The Republic Iron and Steel Company 
near Bi preparing to erect a large blast-furnace 
t Dirminghar, to render them independent of the 





(For Description, see Page 607.) 
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outside market. The annual production of Southern | bridle tracks, and 127 bridges were constructed. Some 


furnaces amounts to only 1,600,000 tons a year. This 
capacity is to be greatly increased. The United States 
Steel Corporation, it was rumoured, would not in- 
crease the working capital by 50,000,000 dols. A 
prominent official states they intend todo so. They 
anticipate a possible surplus above all dividends of 
60,000,000 dols. during the first two years, which will 
furnish them with sufficient capital to carry out all 
projected improvements. It is settled that this Cor- 
poration will go ahead and build new furnaces and 
mills, and make large purchases of outside plants from 
which they have most to fear. 





The iron and steel industry, although quiet, is in | 


excellent shape. The restriction of production is | sypply of water in the future, if necessary. 
On account of the bottom of the well isa bore-hole 130 ft. deep and 10 in. 


helping to maintain prices. 


|785 miles of dray roads were also improved, and 2535 


miles of dray 's and 1047 miles of bridle roads were 
maintained. 


Gootz WATER Works.—New water works for the 
Goole Urban District Council were opened on Friday, 
the 31st ult. The gathering ground is of sandstone for- 
mation, and its area is about 44 square miles, running 
from near Kellington, on the oue hand, to near Snaith, 
on the other. The works, which were commenced in 
July, 1900, consist of a well 80 ft. deep and 10 ft. in 
diameter, sunk in the red sandstone formation, with a 
lining of blue brick. Provision is made for drivin 
headings into the sandstone to obtain an —_ 3 

e 


shortage of railroad freight cars nearly every one of |in diameter, giving a total depth from the surface of 


the 30 
Valleys will probably shut down. The railroads are | 
diverting their cars to heavy traffic in bituminous | 


coal from the west to the east, and the furnaces can capable 


get very little coke in consequence. 





31, 1902, the New Zealand Government expended 335,347/. 
upon the construction and maintenance of roads and 
bridges. Engineering surveys were made to the extent 
of 409 miles, and 471 miles of dray roads, 206 miles of 


: | Parliament, was 25, 
Roaps In New Zeatanv.—In the year ending March | tended to carry 


ssemer furnaces in the Mahoning and Shenango 210 ft. The pumping is carried out by means of two 
7 


peer pumps o orse-power each, but only one will 
necessary to supply the needs of the town, as each is 
of lifting 1,000,000 gallons of water per day, and 
i. it to Goole, a distance of 10 miles. e estimated 
cost of the oe when the Bill was promoted in 
.; but at that time it was only in- 
new mains from Pollington to an old 
station at Rawcliffe Bridge. yy meg the council 
decided to lay new 12-in. mains the whole of the way to 
Goole, and this has added emery 4 the cost, which 
it is now estimated will be about 30,0000. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday, and the tone was flat, prices experiencing a 
sharp decline, partly in consequence of the tenour of the 
meen in the Jron Age of New York, which has been re- 
ferred to in the Glasgow papers. The Jron Age said 
that the crest of the wave had been passed. But, 
notwithstanding this expression of opinion, local firms 
with an American connection were in receipt of 
inquiries for 10,000 tons of Cleveland iron for December- 
January shipment. Comparatively little support was 
extended until near the close, when a little buying 
took place, but prices finished at practically the 
lowest points, Scotch oe a fall for the day of 5d. 
per ton, Cleveland 8d., and hematite iron 4d. per ton. 
About 2000 tons changed hands in the forenoon, and in 
the afternoon there was a turnoverof close upon 15,000 tons. 
The settlement prices were: Scotch, 57s. 6d.; Cleveland, 
51s. 6d.; and hematite iron, 60s. 9d. per ton. A fair 
amount of business was done on the rgeres J day. The 
tone was again easier for Cleveland, which gave way 
24d. per ton; but Scotch rose 4d. and hematite iron 
ijd. per ton. An American telegram to the Jronmonger 
stated that the scarcity of pig iron still continues, 
with no prospect of improvement. Pig-iron prices were 
raised and the tendency of other materials was weaker. 
Hematite iron was quoted half-a-dollar higher. Rather 
less business was done in the afternoon, but a better tone 
mrevailed, Scotch closing 24d. per ton up on the day, 
Giovsiond 14d. down, and hematite iron 14d. up. The 
settlement prices were 57s. 3d., 51s., and 60s, 74d. per 
ton. A small amount of business was transacted on 
Monday, but the tone was firm, and the scarcity of war- 
rants appeared to be more acute, a backwardation of 25d. 
a ton being reported on Cleveland fora month. On the day 
both Scotch and Cleveland rose 14d. per ton. A further sale 
of 7000 tons of Cumberland hematite iron was reported for 
shipment to America up to February, and some fresh 
orders for Cleveland and Scotch iron were also booked 
on Monday. The dealings included only 1000 tons in the 
forenoon, and about 3000 tons in the afternoon. A fair 
amount of business was done in the pig-iron market on 
Tuesday forenoon, but there was no special feature to 
give character to the market, prices being steady. 
About 8000 or 9000 tons were included in the fore- 
noon transactions. The market was idle in the after- 
noon, and Cleveland closed 1}d. down on the day. 
The settlement prices were: 57s. 6d., 51s. 3d., and 
60s. 9d. per ton. The market has lacked activity this 
forenoon, only a trifling business having been put through, 
and prices were easier, Scotch having fallen 3d. and Cleve- 
land 2d. per ton. There was more business done in the 
afternoon, but the tone continued flat, Scotch closing 5d. 
down on the day and Cleveland 4d. perton. The settlement 
yrices were: 57s. 3d., 50s. 104d., and 60s. 74d. per ton. 
The following are merchants’ current quotations for 
makers’ No. 1 iron: Clyde, 65s. 6d. per ton ; Gartsherrie 
and Calder, 66s.; Summerlee, 70s. ; ngloan, not on sale 
(the foregoing all shipped at Glasgow); Glengarnock 
(shipped at Ardrossan), 68s. 6d.; Shotts ca cy at 
Leith), 68s. 6d.; Carron (shipped at Grangemouth), 68s 
per ton. he ‘‘ bears” seem again to have increased 
their accounts by selling out warrants which they bought 
the previous week at considerably higher figures. It is 
quite apparent that America is still a buyer from this 
side, and it is estimated that the tonnage fixed already 
and to be chartered means exports of at least 50,000 
tons for the present month from the North of England. 
Jonnal’s stores at Glasgow are being rapidly depleted. 
There has been a fair amount of business done with local 
consumers in the steel and foundry departments, but 
there has been less buying in evidence among the malle- 
able iron works. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 28,847 tons yester- 
day afternoon, as against 30,718 tons yesterday week, 
thus showing a reduction amounting to 1871 tons for the 
past week. 


Blast-Furnacemen’s Wages.—Mr. John M. MacLeod, 
C.A., has reported to Messrs. James C. Bishop and Hugh 
Munro, joint secretaries of the board of conciliation 
between the owners of blast-furnaces in Scotland and the 
Scottish blast-furnacemen, that the average selling price 
for cash of Scotch pig-iron warrants in the Glasgow 
market for the see of August, September, and Oc- 
tober, 1902, was 27. 17s. 5:105d. per ton. 
change in the workmen’s wages. 


Finished Iron and Steel.—Some of the malleable iron 
works are fairly well provided with orders for-stuff of a 
miscellaneous sort, but prices remain tolerably firm. 
The demand from America is still the feature of the 
Scottish steel trade, and a ly number of inquiries 
have lately come to hand. fair amount of business is 
‘still passing at the old rates, but makers complain of 
the high cost of raw material and of unremunerative 
prices. 


This makes no 











Sulphate of Ammonia.—While rather quiet for forward | 
business, the market for sulphate of ammonia has been | 
fairly active for prompt delivery. Prices may be described | 
as steady, the quotations for prompt delivery being from 
11, 15s. to 11/. 16s. 3d. per ton—Glasgow and Leith. 
The last reported total shipments give them at 2179 tons | 
for the week, making the total to date for this year | 
125,034 tons, being an increase over the correspondin 
period of last year amounting to 7771 tons. For last non J | 
the shipments at Leith amounted to 1467 tons. 


West of Scotland Coal Trade.—The coal market in the | 


all classes of shipping coal. House coal is moving off 
freely at the advanced prices, Prices, f.o.b. Glasgow, 
may be quoted as follow—namely: Ell coal, 10s. 3d. to 
lls. 3d. (according to quality); splint coal, 103. 3d. to 
10s. — ; steam coal, 9s. 9d. to 10s. ; main coal, 93. to 
9s. 3d. 


Death of Mr. T. A. Arrol.—The death is announced of 
Mr. Thomas Arthur Arrol, managing director of Arrol’s 
Bridge and Roof Building Company, Germiston Works, 
St. Rollox. He, along with his brother, founded the firm 
of Arrol Brothers, which was in 1893 turned into a limited 
liability company. He was unmarried, and about 50 years 
of age. He served his apprenticeship with Messrs. P. and 
W. Maclellan, of the Clutha Engineering Works, and he 
subsequently served for some time as manager of the 
works, in succession to Mr. J. P. Smith. He started in 
business on his own account about twenty years ago, and 
his firm did a lot of bridge and roof work in various parts 
of the kingdom. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The house-coal trade has 
somewhat weakened during the week, the rush of orders 
just before prices were raised having been completed, 
and the advent of milder weather having checked the 
demand. There are, however, no stocks in the hands of 
either collieries or dealers, and the ordinary winter sales 
are sufficient to maintain prices at their present level. 
In steam sorts the advancing season is seen in the falling 
away of the export demand, and there is less coal now 
‘sages through the Humber ports than has been the case 
or months past. Several good orders have, however, 
recently been placed in anticipation of the closing of the 
Baltic, and rates are well maintained. Sales for imme- 
diate delivery have been made at 1s. above the ordinary 
rates. A fair demand exists for common coal, but slacks 
still remain somewhat of a drug in the market. Coke is 
variable. For steel-melting pi, there is an improved 
demand, but blast-furnace sorts are quieter. 


Iron and Stecl.—There is a weaker tone in the pig- 
iron market than for some weeks past, and few con- 
sumers are inclined to purchase more than will meet 
their immediate requirements. Thedemand for merchant 
iron is also very dull, There is, however, a marked im- 
provement in certain directions in the crucible steel 
trade. Furnaces, which in many instances have only 
been working three days 
output, and five days is now the rule. The outlook is 
distinctly more favourable and there is every prospect of 
better trade for at least a couple of months. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly numerous, but business was rather 
quiet. Buyers confined themselves to purchasing small 
lots for prompt delivery, as they anticipate reductions in 
uotations in the early future. For foundry qualities of 

leveland pig rices were rather stronger, No. 1 being 
53s. 9d.; No. Souk 51s. 6d., and No. 4 foundry 51s. 
Forge iron was reported to be plentiful, but sellers 
were reluctant to reduce rates, pointing out that forge 
wg did not rise in proportion to the advances of 
the ig ag descriptions. . Grey forge was 48s. 9d. 
mottled, 48s.; and white, 47s. 6d. East Coast hematite 
pig was steady and firm, but quotations were several 
shillings per ton below what they should be considering 
the rates ruling for Cleveland iron. Mixed numbers of 
hematite sold at 57s.; whilst No. 1 was put at 57s. 9d.; 
and No. 4 forge at 54s. 6d. Spanish ore was steady, but 
there was not a great deal doing in it. Rubio was put 
at 15s. 9d. at wharf here, and freights Bilbao to Middles- 
brough were fixed at 5s. 14d.° To-day the market was 
very dull, and Cleveland foundry iron fell, No. 3 being 
reduced by 6d. per ton. No inclination was shown to do 
business. No. 3 g.m.b. was offered for sale at 51s.; 
No. 1 at 53s. 6d.; and No. 4 foundry at 50s. 9d. Other 
ae were unchanged. All the yee ed quotations are 
or early delivery, A significant indication of prospects 
for the future is found in the fact that sellers are willing 
and even anxious to enter into contracts for delivery over 
periods next year at prices considerably below current 
quotations. 


Manufactured Iron and Steel.—A very discouraging 
account must be given of these twoimportant branches of 
the staple industry. Several producers experience no 
small amount of difficulty in keeping their works going, 
and some of them intimate that they may cease opera- 
tions at any time. Although the competition with 
other countries is keen, producers do not reduce their 
rates. Common iron bars are 6/. 5s. ; best bars, 6/. 15s. ; 
iron ship-plates, 6/. 5s.; iron ship-angles, 6/. 2s. 6d 
steel ship-plates, 5/. 15s.; steel ship-angles, 5. 12s. 6d.; 
and steel boiler-plates, 7/. 103.—all less the customary 25 

r cent. discount for cash. Producers of steel rails keep 
yusy, and they report a fair number of inquiries. This is 
the only eatiabeactary feature in the finished iron and steel 
branch. Heavy sections of steel rails remain firm at 
52. 10s. net cash at works. 


Tron and Steel Shipments.—Shipments of iron and steel 
from the Tees during October were pretty satisfactory, 
totalling, as they did, 117,121 tons, of which 90,932 tons 
were pig iron, 10,969 tons manufactured iron, and 15,220 
tons steel; 63,706 tons went to foreign ports, 49,958 


“ 


West of Scotland continues to be strong,.and the outlook | tons of which were pig iron, only 3512 tons manu- 
for the winter months is particularly promising. Splint | factured iron, and 10,226 tons steel. The United States 
coal is in strong request, and so also may be said almost | were again the best customers for pig iron, taking 








a week, have increased their h 





18,922 tons, Germany came next with 8238 tons, and 
Sweden was third with 7300 tons. India took the most 
manufactured 1ron—2493 tons. The largest quantity of 
steel—3000 tons—went to Mexico. Of the 53,415 tons 
shipped coastwise 40,964 tons were pig iron, 7457 tons 
manufactured iron, and 4994 tons steel. No less than 
28,135 tons of pig iron went to Scotland. 


Shipbuilding Orders for the Tees.—The Tees-side ship. 
building trade, which has been in a very parlous condi- 
tion, several thousand men being at epee. out of employ- 
ment, has been brightened by the receipt of several 
orders. Messrs. Craig, Taylor, and Co., of Thornaby, 
have just received a contract for three vessels for a 
foreign firm ; and Messrs. Richardson, Duck, and Co., of 
the same town, have received an order for one vessel, the 
aggregate tonnage being over 20,000. 


Coal and Coke.—Gas coal is now in good demand, and 
— are firm. Bunker coal is steady. Coke is firm, the 
ocal consumption being heavy, and shipments pretty 
ood. Medium blast-furnace coke is 16s. 6d. delivered 
ere. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a moderate demand for large 
steam coal for early shipment ; the best steam coal has 
been making 15s. 6d. to 16s. per ton, while secondary 
qualities have brought 14s. 9d. to 15s. 3d. per ton. 
House coal has ruled firm. No. 3 Rhondda large has 
brought 15s. 6d. per ton. Patent fuel has shown scarcely 
any change. Foundry coke has been quiet at 19s. to 20s, 
per ton, and furnace ditto at 17s. to 18s. per ton. As re- 
gards iron ore, rubio has brought 14s. 6d. to 14s. 9d. per 
ton ; Tafna, 15s. to 16s. 6d. per ton ; and Almeria, 14s. 9d. 
per ton. 

Sir W. T. Lewis.—Sir W. T. Lewis has been asked to 
accept the chairmanship of the South Wales Coal-Owners’ 
Committee, which is negotiating for a settlement of the 
wages question, and it is believed he will accede to the 
request. He has also been offered the chairmanship of 
the Sliding-Scale Committee. 


Providing against Torpedo Attack. —The naval and 
military authorities at age are arranging a series 
of experiments to ascertain the most suitable means of 
preventing torpedo craft from ‘‘ jumping” obstacles 
placed across a harbour entrance as a defence against 
torpedo attack. The obstacles will consist of steel haw- 
sers, nets, and baulks of timber ; and No. 86 torpedo-boat 
as been selected for the experiment. No. 86 is a capital 
boat for this purpose, as she has powerful engines and a 
strongly-built hull. 


Canada_and Bristol.—An official intimation reached 
Bristolon Monday that theGrand Trunk Railway Company 
of Canada has arranged fora fortnightly service of steamers 
between Portland (Maine) and Avonmouth. The service 
commences in December, and will be carried on by three 
steamers of large capacity, the Manxman, the Ottoman, 
and the Roman—owned by the Ocean Transport Com- 
pany, Liverpool. Throughout the winter the steamers 
will carry trading produce, particularly grain, bacon, 
cheese, and butter. 

Gloucester and District Light Railway.—An intimation 
was received on Friday by the Gloucester County and 
City Councils from the Light Railway Commissioners, 
that applications made in July and August for orders 
for the construction of light railways had been granted. 


‘d.: The City Council has authority to construct and work 
?|lines within the City boundary, and the order to the 


Council is for the continuation of the line from the City 
boundary to Brockworth—a distance of 34 miles. The 
Commissioners consider it desirable, in the public in- 
terest, that the corporation and the County Council 
should come to an arrangement for working a through 
service at through rates upon the two lines; and they 
state that, if an agreement on the matter is arrived at 
between the authorities before the orders are finally 
settled, and submitted to the Board of Trade. they will 
make provision therein to carry the agreement into 
effect. If desired, the Light Railway Commissioners 
will be prepared to determine the basis on which the 
working agreement should be arrived at. 


Dowlais.—The state of ‘affairs is generally satisfactory. 

The rail mills have been busy, and fishplates have been in 

ood demand. The deliveries of Spanish iron ore have 
n large. 

Llanelly New Dock.—The Llanelly Harbour Commis- 
sioners are about to open their long-delayed new dock 
for traffic. It was reported on Saturday that the signal- 
ling contract was now practically completed. As soon as 
the finishing touches have been put on, a meeting of the 
commissioners will be convened to muke arrangements 
for opening the dock. 


The Swansea Valley.—The colliery districts have con- 
tinued active. The tinplate trade has m moving on 
regularly, and full time has been made at all the works. 
Twelve mills are in full activity at the Cwinfelin Works ; 
the Cwmfelin Company has apparently riot lost hope of 
retaining American trade, as four additional tin mills are 
about to be built. The steel-smelting plants are being 
worked to their utmost capacity. 








TRANSANDINE RatLway.—Two leading Chilian ce 
neers, who have been connected for many years with the 
Transandine Railway on the Chilian side, propose that the 
Chilian line should be worked electrically, seeing that there 
is unlimited water power available on the spot. The cost 
of construction would, they contend, be much less, 
while travelling would be quicker, and the cost of 
working would be considerably reduced. ; 
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MISCELLANEA. 

A courte of new Vickers-Maxim jointed 1-pounder 
automatic quick-firing guns, with pack transport, have 
been ordered by the Government of India, and will be 
submitted this cold season to an exhaustive trial in hill 
operations, with a view to their immediate adoption ; 
provided they fulfil the conditions of service and possess 
the merit claimed for them. It was hoped that the guns 
would be ready for use during the Delhi manceuvres, but 
this was impossible, so they will be experimented with 
independently. 

A very interesting air-compressing plant is now being 
built for the George Goch Mine on the Rand, by Messrs. 
Cc. A. Parsons and Co., of the Heaton Works, New- 
castle-on-Tyne. This plant consists simply of a steam 
turbine driving a reversed air turbine, which delivers 
the air direct at a pressure of 80 Ib. per square inch. We 
have no particulars at present of the details of the air 
turbine, but it would seem that very high efficiency is 
theoretically feasible, since by water-jacketing the casing, 
the guide blades should form very efficient abstractors of 
heat, exposing a large surface to the air flowing through 
them, and cooling it continuously in the most economical 
fashion. 

The laying of the new Pacific cable was brought to a 
successful conclusion last Friday, the first message 
transmitted being one from Mr. y Poon the electrician 
in charge of the laying, to His Majesty the —. The 
total length of the cable is 9272 miles, and it has cost 
about 2,000,000/. sterling. The route followed is from‘ 
Vancouver to — Island, thence to Suva in the 
Fiji group, and on to Norfolk Island and Brisbane. The 
actual distance is 7267 miles, the extra length being 
slack. Some very troublesome ground was found between 
Norfolk Island and Brisbane, a range of submarine 
mountains being met with, which necessitated a long 
détour to the south to find a more favourable bed for the 
cable. The longest stretch is from Vancouver to Fanning 
Island, a distance of 3237 miles, which, we believe, is the 
longest single length of cable yet laid. The French- 
American cable is 2750 miles long, ut the Anglo-American 
cables are much shorter, that last laid being 1800 miles 
long. The — of working, other things being equal, 
varies inversely as the square of thelength. The average 
depth at which the cable is laid is 2300 fathoms, the 
deepest water being met with between Fanning Island and 
Suva, where the depth at which the cable rests is in places 
nearly 34 miles. 

Rear-Admiral O’Neil, in his annual report as chief of 
the United States Bureau of Ordnance, notes the satis- 
factory progress which has been made in the manufacture 
of armour of men-of-war, the first time such a thing has 
happened, he says, for ten years, He states that he has 
no decided improvements in armour to report, but that 
as regards ordnance, propellants, and projectiles, there is 
a distinct advance in each department. He states that 
the new 6-in. gun is many times more powerful than the 
older piece of the same calibre, and that the new 12-in. 
gun is 36 per cent. better than that which it supersedes. 

evelopments in power and projectiles have resulted in 
producing a shell which, while it carries a large bursting 
charge, is at the same time armour-piercing, a combina- 
tion which at one time was sup’ impracticable. The 
Admiral warns his readers against the prevailing ‘‘ speed 
mania,” which tends to make designers produce vessels of 
the highest possible speed quite irrespective of the S 

se for which such vessels are constructed. The best 

ttleship, he says, will be the one that can remain 
longest in the stress of action, not the one that can most 
quickly get into a fight or get out of it. In the main, his 
contention is that heavier armaments, more efficient pro- 
tection, and larger magazines will give a better return, 
weight for wei, than the boilers and machinery needed 
to ensure what he considers excessive speed. 


A special meeting of the members of the Incorporated 
Institution of Gas Engineers was held at the hall of the 
Society of Arts, London, on Saturday, to consider pro- 
"ame for amalgamation with the Gas Institute, and the 
ormation of a new institution, to be called ‘‘ The Institu- 
tion of Gas Engineers.” The institution was formed 
about twelve years ago by Sir George Livesey and other 
leading members of the gas industry, with the idea of 
purging the professional association from the tradin 
element. Mr. T. Holgate, Halifax, President, occupi 
the chair, and there was a large attendance of members. 
At the outset Mr. Hood, solicitor, submitted the memo- 
randum and articles of association of the new institution, 
which will take over all the property of the Incorporated 
Gas Institute and the Incorporated Institution of Gas 
Engineers. The rules provide that no person shall be 
qualified to become a member or associate member who, in 
the opinion of thecouncil re inthe manage- 
ment or business of any concern doing business with gas un- 
dertakings, whether as vendor or as purchaser. Mr. J. W. 
Helps, Croydon, moved that it is desirable that the Insti- 
tution of Gas Engineers and the Gas Institute be amal- 
gamated. Mr. Jones, London, seconded the resolution, 
which was carried unanimously. Mr. C. Bolley, Hastings, 
then moved that it is desirable to effect such amalgama- 
tion by the voluntary liquidation of both of the above- 
named societies, and by the transfer of all their assets to 
& new society to registered under Section 23 of the 
Companies Act, 1867, to be called the Institution of Gas 
Engineers Speen 1902). Mr. C. Hunt, Birming- 
ham, seconded the proposition, which was carried. The 
President then moved that the Institution of Gas ae 
neers be wound up voluntarily, which was seconded by 


Mr. Ashworth, Portsmouth, and carried. A similar meet- 
ne = the members of the Gas Institute was held later in 
ay. 


The first report of the departmental committee ap- 





pointed to inquire into the ventilation of factories and 
workshops has been issued, with appendices, as a Blue- 
book [Cd. 1302]. This states that the ordinary standard 
of cubic air space per person has been found to afford no 
sufficient guarantee of ventilation, and that a more re- 
liable test would be by means of analysis of the carbonic 
acid in the air. The legal limit under the proposed test 
should be fixed lower than the ordinary working limit, to 
allow for cases where the air has become temporarily 
vitiated. It is consequently recommended that, under 
the powers conferred by the Factory Act, 1901, such a 
standard of ventilation should be prescribed for all classes 
of factories and workshops not specially dealt with, that 
the proportion of carbonic acid in the air at the breath- 
ing level shall not, except on foggy days, rise beyond 
12 volumes of carbonic acid per 10,000 of air, ex- 
cept that when gas or oil is used for lighting the 
proportion shall not exceed 20 volumes after dark 
or before the first hour after daylight, the only 
exception to be where the extra carbonic acid is produced 
in other ways than 4 respiration or combustion, as in 
breweries, cotton-cloth factories with artificially-humi- 
dified air having the option of coming under this opera- 
tion. It is also recommended that inspectors of fac- 
tories should inform employers of the results of official 
analyses, and that these proportions have been exceeded ; 
and that no legal proceedings should be taken till, after 
a reasonable interval for remedying the defect, the 
proportion is found, onan average of two or more 
samples taken in different parts of the room, to be ex- 
ceeded by one volume or more, and the employer is un- 
able to show that he has taken measures reasonably cal- 
culated to secure the requisite ventilation. Arrange- 
ments are proposed to have the analysis of anes made 
for the Factory Department of the Home Office by a 
specially qualified person, and to supply inspectors, when 
desired, with a properly-tested portable apparatus for 
estimating on the spot the proportion of carbonic acid in 
ir. 


At a meeting of the Southampton Harbour Board 
this week it was decided to promote a Bill in Parliament 
in the session of 1903 to borrow the sum of 100,000/. for 
the purpose of deepening the harbour channels and ap- 

roaches to 35 ft. at low-water spring tides. The har- 

ur and railway authorities are working most cordially 
together to further the interests of Southampton in con- 
nection with pending developments in the Transatlantic 
traffic. At the conference held between the authorities a 
few days ago the directors of the railway nr in- 
formed a deputation from the Harbour Board that they 
had already given instructions for two deep-water berths 
of 35 ft. at low water ordinary spring tide, and one 
berth of 32 ft. to be provided at the old extension quay at 
the docks, and that the work would be carried out forth- 
with, The directors suggested that the financial require- 
mente of the hastourboletia — of thedeepening of the 
harbour channels should be met by the corporation agree- 
ing to forego the one-fifth of the dues at present receivable 
by them, and that the dues on the shipping using the port 
should be increased. An increase of 4d. a ton on the 
jo: a would realise about sufficient, with the relin- 
quishment of the one-fifth by the corporation to meet the 
annual charges on the expenditure. In addition to the 
dredging work necessary to be done within the imme- 
diate jurisdiction of the Harbour Board, there is a con- 
siderable area to be cleared at Thorn Knoll, just outside 
the Southampton Water, in order to provide a deeper 
channel fron Southampton to the sea. The estimated 
cost of this portion of the work is put down at 25,000/., 
and of this sum the railway company has offered to con- 
tribute 12,5007. The importance of proceeding with the 
work without delay is fully realised in the port, for it is 
now known that the international mercantile marine 
intend to largely increase the amount of business done by 
the American Line steamers at Southampton, and a 
largely increased traffic is anticipated from various other 
sources. The recommendations of the committee were 
a to, but the subject of the one-fifth of the dues, 
which it is proposed the town shall relinquish, will in due 
course be considered by the borough council. 


The time is approaching when it will be possible for 
the London County Council to let the contract for the 
construction of the superstructure of the new Vauxhall 
Bridge. Some three years ago the er mig 5 after long 
deliberation, decided that the new bridge should be of 
granite, backed with concrete. Certain legal proceed- 
ings have been taken against the present contractor 
for the foundations and the piers, in regard to the width 
of the waterways, and after the opinion of counsel has 
been taken on the matter, it has been found that the head- 
ways to the three openings on the accepted plan for a 
concrete and = bridge do not comply with certain 
clauses of the Vauxhall Bridge Act, 1895. The engineer 
has reported that he cannot carry out the construction of 
a concrete bridge to leave the openings of 70 ft. wide, and 
give them a clear headway, as required by the Act, of 
18 ft. and 15 ft. respectively throughout the whole width. 
The Bridges Committee of the Council, in view of these 
facts, have been considering what should be done, and 
have had designs prepared of the only type of bridge 
—viz., a steel one, which under the circumstances they 
say they could recommend the Council to erect. They 
state in a report on the subject that the erection of a steel 
bridge faced with granite had received their careful atten- 
tion, but had been abandoned for several reasons. The 
elevation which they consider the most satisfactory is 
that for a superstructure to be wholly construc of 
steel, with elliptical arches and ornamental facings. The 
cost for engineering works for such a structure, including 
the approaches, is estimated at 170, 000/., and the committee 
asks the Council to sanction expenditure =e amount. 
French engineers, we may add, have built some steel 





bridges which have been very successful from an artistic 
point of view, but in these cases it has been usual to asso- 
ciate a leading architect with the engineer responsible for 
the design. Unfortunately few, if any, British architects 
have much knowledge of metal work, and such sugges- 
tions as have hitherto been advanced by them for im- 
peowieg the appearance of our important bridges, have ex- 

ibited a lamentable ignorance of constructive principles. 
In spite of this we should be glad if the Council's engineer 
was instructed to consult one of our leading architects 
with respect to the external characteristics of his design. 
As matters stand, our architects, as above stated, appear 
insufficiently versed in constructive principles to make it 
safe to do more than this, or to give them an equal voice 
with the engineer in fixing the characteristics of the 
bridge. This may come later, but as far as we can judge 
the time is not yet. 








Prersonat.—The Newton Electrical Works, Limited, 
of Taunton, announce that they have purchased the gas 
and oil engine business lately carried on by Messrs. 
Allen and Barker, of the same town, and propose to carry 
on the manufacture of the ‘‘ A B” engines introduced b 
that firm. Theservices of Mr. Barker have been secured, 
as well as a proportion of the old staff and hands, so that 
the business will proceed uninterruptedly, but ona larger 
scale.—Messrs. E. J.. Raybould and Co., Limited, of 
Marsh Side, Workington, are opening a London office 
at 113, Finsbury Pavement, EC, which will be in the 
charge of Mr. F’. E. Barlow. 





ARGENTINE Raitway.—The Argentine executive has 
promulgated a new law granting to Messrs. Killey and 
Co. the right of constructing and working a railway 
from Rosario to Bahia Blanca through San Urbino, 
Vedia, Lincoln, Casares, and La Colina, with a branch 
to the military port; also a branch to the Federal 
capital, passing through 25 de Mayo, Roque Perez, and 
Monte; a branch from the main line between San Urbano 
and Vedia, to the Teodobina Colony and Salto ; a branch 
from Monte through Jepperer to Ensenada, and a branch 
from the line to the capital near the Riachuelo to the 
central produce market. 





Hartiepoot.—Mr. J. D. Hawkins has reported on a 
gee deepening and widening of Hartlepool channel. 

e recommends that the inner channel should be deepened 
to 15 ft., and the outer channel to 16 ft. He also oo 
the careful widening of the inner channel to a maximum 
width of 200 ft., and of the outer channel to a width of 
300 ft. Were these recommendations carried out, there 
would be a depth at high-water spring tides of 31 ft., at 
half-tide of 23 ft., and during neap tides at high-water of 
27 ft., and at low water of 18 ft. To obtain these results 
would be well within the power of the present dredging- 
plant. Ifon the completion of this work, the increased 
trade and tonnage to the port demand it, the channel 
Mr. Hawkins considers, could be still further widen 
and straightened by shortening Middleton Jetty by 100 ft. 
or so; but this would probably require the protection of 
a groyne at the Beacon. The work could be effected in’ 
twelve months, and Mr. Hawkins estimates the cost at 
about 4000/., including all charges. 





Our Coat ABroap.—The exports of coal from the 
United Kingdom in Pes yrvemag were 3,909,752 tons, as 
compared with 3,799,352 tons in September, 1901, and 
4,115,197 tons in September, 1900. It will be seen accord- 
ingly that the movement of September was rather more 
active than that of September, 1901, showing that the ex- 
port duty of 1s. per ton is exerting less effect than it did 
at first. This result is, however, no doubt, attributable 
to the labour difficulties which have prevailed in the 
French and American coal trades. The expression ‘* coal,” 
it should be observed, includes also coke, cinders, and 
patent fuel. The largest exports of the month were made, 
as usual, to Germany, France, and Italy, which took the 
following quantities : 














bee ial So 
Country. | Sept., 1902. | Sept., 1901. | Sept., 1900. 
| tons tons tons 
Germany... ea -»| 577,854 511,273 571,645 
France es Pe | 593,618 6 9,391 643,897 
Italy .. ee ia --| 463,567 472,988 430,142 





The aggregate shipments in the first nine months of this 
year were 32,619, tons, as pe go with 33,879,980 
tons in the corresponding period of 1901, and 34,332,923 
tons in the correspnding period of 1900. The following 
were the principal deliveries : 








Country. | 1902, | 1901. | 1900. 

tons | tons tons 
Sweden 2,133,430 | 2,079,182 | 2,274,139 
Germany 4,309,571 | 4,388,771 | 4,423,454 
France .. ae ee} 5,209,819 | 5,816,283 | 6,268,444 
Spain. ..  .. ..| 2,018,711 | 1,996,528 | 1,898,806 
Italy .. | 4'628'918 | 4/2077133 | 4,006,826 





It will be seen that, upon the whole, our coal exports 
have been practically stationary this year; but when 
account is taken of coal shipped for the use of steamers 
engaged in foreign trade, the external demand for British 
black diamonds is found to be still growing. The value 
of the direct exports of coal from the United Kingdom to 
September 30 this year was 20,015,261/., as compared with 
23,233,3561. in the corresponding period of 1901, and 
28, 287,953/. in the corresponding period of 1900, 
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THE COLONIES AND NAVAL 
DEFENCE. 

PROBABLY no circumstance connected with the 
inauguration of a new reign in the long line of 
English monarchy will prove to have had a more 
powerful effect on the life of the nation than the 
conference between: the Colonial Secretary and the 
Prime Ministers of the self-governing Colonies. 
The proceedings—of which we now have an official 
account in a Blue-Book just issued—took place 
during June, July, and August last. They were 
not, it is true, unprecedented, as occasion was taken 
to hold a meeting with the representatives of the 
Colonies when they were present in London at 
the sixtieth anniversary of the late Queen’s acces- 
sion; and various matters of Imperial interest 
were thenalso discussed. By the Coronation Con- 
ference, however, the proceedings are established 
on a permanent basis, and similar gatherings will be 
held at least every fourth year. 

It is difficult to realise in imagination the im- 
portance of the effect these gatherings will have on 
the progress of the British Empire. As time 
passes, and the Colonies grow in population and 
higher citizenship, the united voice of the Con- 
ference will speak on Imperial questions with a 
power that Parliament will hardly be able to 
withstand, even if there were the desire to do so. 
One has but to glance through the records of last 
summer’s meeting to have the thought suggested 
that the Conference may, some day, either become 
a part of the Imperial Parliament, or that the 
House of Commons will take a secondary position 
as a description of glorified county council for the 


A Mother Country. Any great changes thus sug- 


gested would take time, though, perhaps, not so 
long a time as is sometimes thought ; but if the 
Empire is to hold together, the Colonies must 
take a heavier share of the burden, and a stronger 





voice in the direction of affairs will necessarily 
follow. 

It is a fortunate thing that at this crisis in the 
nation’s history we have a true statesman at the 
head of the Colonial Office, and that he is so 
cordially supported by the other members of the 
Government. This Empire is now in the condition 
normal to nations—a position we have been able 
to ignore for some time past—and imust gather 
strength from all its members. Had the old 
foolish policy, which sought to shake off our 
dependencies, continued much longer, Great 
Britain might have found herself without the 
friendly support of which she sorely felt the need 
when Continental nations joined in heaping abuse 
on her head, and no calumny was too black to 
gain belief. 

The two features that stand out with greatest 
prominence in the proceedings are those relating to 
Imperial defence and to preferential trade. In 
regard to the former, with which only we now pro- 
pose to deal, a discussion on the naval policy was 
first taken. It was intended that a general resolu- 
tion dealing with the subject should be passed ; 
but it was soon found that this idea had to be 
abandoned, and it was arranged that the represen- 
tatives of the different colonies. should hold in- 
formal conferences with the First Lord of the 
Admiralty. As a result .it was proposed that 
Australia should increase her contribution to the 
Navy to 200,0001. a year, and New Zealand should 
give 49,0001. a year; these sums going towards 
defraying the cost of an improved Australasian 
squadron and the establishment of a branch of the 
Royal Naval Reserve. Cape Colony will subscribe 
50,0001. a year and Natal 35,000/. a year towards 
the general maintenance of the Navy ; whilst New- 
foundland will contribute 30001. a year towards 
the maintenance of a branch of the Royal Naval 
Reserve, and in addition will give a capital sum of 
18001. for fitting up and preparing a drill-ship. 
These arrangements will, of course, have to be 
confirmed by the Colonial Parliaments. 

The absence of Canada from this list will 
be noticed with regret. A memorandum issued 
by the Canadian Ministers stated that they were 
sorry they could not assent to the suggestions made 
by Lord Selborne respecting the Navy, as well as 
those put forward by Mr. St. John Brodrick in 
regard to the Army. With the latter we do not 
deal. The Canadian representatives do not object 
to the proposals so much on account of the expense 
involved as from ‘‘a belief that the acceptance of 
the proposals would entail an important departure 
from the principle of Colonial self-government.” 
The sentiment appears overstrained. Whilst self- 
government and liberty of action are features to be 
encouraged in all affairs of life, whether for districts 
or persons, it must be remembered that some 
surrender of individual liberty is necessary to unity 
of action, which is the very essence of civilisation. 
In nothing is this more apparent than in providing 
for the means of national defence. Canada excuses 
herself for not taking part in the support of the 
Navy because she is organising a militia system. 
But if there is one thing more certain than another 
it is that in the event of a war between Great 
Britain and any of the first-class Powers, the 
dependence of the distant parts of the Empire 
would be chiefly—one might almost say wholly— 
on the Fleet. Canada is now spending about two 
million dollars annually on her militia. No one can 
suppose that less than a quarter of a million a year 
is sufficient to insure her vast territory and ex- 
tensive coast-line against disaster if the British 
Navy did not render it impossible for a hostile force 
to reach her shores. 

It has been said that if Canada were not a part of 
the Empire she would not be liable to attack on 
account of Great Britain being engaged in war. 
That perhaps is true; but if she cuts herself adrift 
from the Empire, she would either have to become 
attached to some other Power, or start as an inde- 
pendent nation. In either case military defence 
would be necessary, for the world has not yet 
reached that spirit of sweet reasonableness which 
enables it to dispense with fleets and armies. Ac- 
cording to the figures given in an appendix to the 
Government report, defence expenditure is far less 
for Canada than for any great Power, being but 1.63 
shillings per head of the population per annum. 
This is for the land forces, as she contributes nothing 
towards the Fleet. If Canada had remained French, 
and had shared equally with France, her ple 


would have been taxed at the rate of 21.18 shillings, 
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that being the rate of French expenditure, and, 
beyond this, there would be conscription. Another 
alternative for Canada, that has occasionally been 
spoken of, is incorporation with the United States ; 
but though the military burden there is lighter 
than with European Powers, it is given as amount- 
ing to 8.50 shillings per head per annum. We in 
the British Isles, the inhabitants of the Mother 
Country, have had to bear a heavier burden of taxa- 
tion for defence purposes than the people of other 
countries, the contribution of each of us having been 
23.28 shillings per annum, according to the Table, 
or at that rate, for the whole population ; and of 
this the Navy absorbed 13.11 shillings. 

These figures are taken from the official returns, 
and are doubtless intended to be comparable; but 
our expenditure is at the present day considerably 
higher, amounting to 29s. 3d. per head per annum, 
according to Mr. Chamberlain. This is normal ex- 
penditure, without war expenses. In Canada the 
same items now involve 2s, per head ; in New South 
Wales, 3s. 5d. ; in Victoria, 3s. 3d.; in New Zea- 
land, 3s. 4d. ; and in the Cape and Natal, between 
2s. and 3s. 

The enormous expenditure upon the British Navy 
—the present estimates are thirty-one anda quarter 
millions, or 15s. 1d. per head of the population—is 
largely due to the protection needed by the Colonies; 
a fact which is now happily being recognised. 
Maritime commerce needs protection. That is the 
unfortunate state to which the frailty and wicked- 
ness of human nature subjects all nations that have 
commerce, and it is the duty of the British Navy to 
afford that protection. Canada’s share of the trade 
amounts to over seventy-six and a half millions a 
year, and so far as this is with the British Isles it 
may be said we should share equally with Canada 
the duty of protecting the trade. But of this total 
of over seventy-six millions considerably less than 
half, not thirty-two millions, is with Great Britain, 
so that the Mother Country is supporting a Fleet 
to protect a large amount of commerce from which 
she gains no advantage. The First Lord of the 
Admiralty may well say that ‘‘ Canada is interested 
in the strength of the British Fleet as a whole, 
and not only in the North American squadron.” 

The figures may be carried further as applying 
to the Colonies in general. We learn by the 
Government report that the trade of the United 
Kingdom with foreign countries in 1900 amounted 
to 665,895,000/., and that with British dominions 
beyond the seas to 211,555,0001. This gives a 
total trade of the United Kingdom as 877,450,0001. 
But the total trade of the British dominions 
beyond the seas with foreign countries and among 
themselves was 327,500,0001.; so that about one- 
fourth of the total trade of the Empire is not 
directly connected with the United Kingdom, 
though the inhabitants bear almost the whole 
burden of maintaining the Fleet. The support 
given by the Colonies during the late war is proof 
enough, if proof were needed, of the loyalty 
that is borne towards the Empire, and affection for 
the Mother Country. The people of the Colonies, 
as well as being generous, are high-spirited, and 
proud of their independence, as becomes their 
descent, We are sure it is only necessary that the 
facts we have quoted should be put before them in 
order that they may be anxious to bear their share 
of expenditure by which they benefit. When the 
Colonies were no more than vast territories, 
sparsely settled, and with small townships and 
villages at great distances apart, it was natural they 
should depend on the Mother Country for protec- 
tion. That time has d. Montreal, Quebec, 
Toronto, Sydney, Melbourne, Cape Town, and 
Wellington are great and flourishing cities, with 
wide-spreading interests and a vast wealth of com- 
merce within their areas. The children have 
grown to man’s estate, and they should help sup- 
port the establishment new that the parent is feel- 
ing the stress of competition. 

How the arrangements are to be made which 
will ensure the representation in control, that 
must follow contribution, is a most difticult problem 
to solve. Sir J. Forrest, whose statesmanlike and 
patriotic memorandum we recommend to the 
perusal of all our readers, speaks of the British 


Fleet ; and whether the ultimate authority is an 


Australian, a Canadian, an Englishman, an Irish- | 
‘ ! 
man, or a Scotchman, he~ must be supreme | 


in his department. Any proposal of this nature 
includes a serious change in the Constitution ; 
but happily we have now statesmen who do not 
make a fetish of the Constitution, which, being 
human in its origin, must change as humanity 
changes. Mr. Chamberlain said, in his opening 
statement at the Conference, that he recognised 
the difficulties which would attend such a great 
change in our constitutional system as the political 
federation of the Empire. Later on he stated that 
the Government would welcome any approach 
which might be made to a more definite and closer 
union, though it was not for them to press this 
upon the Colonies. If it came, it would be enthu- 
siastically received in this country. 

Sir Wilfrid Laurier had said, ‘‘ If you want our 
aid, call us to your councils,” in response to which 
the Colonial Secretary told the representatives, 
‘We do want youraid. We do require your assist- 
ance in the administration of the vast Empire 
which is yours as well as ours.” 

To pursue the subject would take us too far into 
the domain of politics ; but the connection with the 
matter that so closely and directly interests engi- 
neers—the welfare of the Navy—will be apparent. 
The increasing commerce and wealth of the 
Colonies makes it ever more and more imperative 
that they should assist in supporting an instru- 
ment which is for the defence of their commerce, 
and, that being so, they should have a voice in 
the expenditure of the money they contribute. 








LIQUID ATR. 

THE Cold Storage and Ice Association has done 
most useful service by inviting Dr. Carl von Linde 
to come from Munich to read a paper on ‘‘ The 
Technical Application of Liquid Air.” A meeting 
of the Association was held for the purpose on 
Wednesday evening last, the 5th inst., at the Insti- 
tution of Mechanical Engineers, the council of the 
latter society having lent their hall for the purpose. 
Mr. T. B. Lightfoot presided at the meeting. 
Probably the chief gain will be that authoritative 
denial has been given to the possibility of using 
liquid air fur cold storage on a commercial scale. 
The fact is one upon which engineers have had very 
little doubt ; but the wonders of the new and un- 
known have been freely used by those who were 
either ignorant or unscrupulous, perhaps both, in 
proposals to extract money from the unsuspecting 
public. The authority of one so well versed in the 
science and practice of refrigerating processes as 
Dr. von Linde is therefore extremely valuable. 
It is, however, as Dr. von Linde pointed out, not 
altogether surprising that liquefied air, which, 
vaporising at atmospheric pressure, possesses a tem- 
perature of —191 deg. Cent., should have been 
considered a good medium for refrigerating purposes. 
It should be remembered, however, that ‘‘the 
expenditure of energy necessary for a certain 
amount of cold increases in direct ratio with the 
difference between the lower temperature (in the 
refrigerator) at which the heat is taken away and 
the upper temperature (in the condenser or cooler) 
at which the heat is transferred to the cooling 
water or to the atmosphere.” If, therefore, a tem- 
perature only some degrees below the freezing 
— of water be needed, it is irrational to employ 
iquid air. To use the author's simile, it is like 
sinking a 300-ft. well for obtaining surface water 
from a depth of 10 ft. ‘‘If,” continued Dr. von 
Linde, ‘‘we were to work our ice factories, our 
cooling and freezing stores, and our other cooling 
mee by liquid air, the requisite expenditure would 

from thirty to fifty times greater than that of 
our modern refrigerating installations.” 

Notwithstanding the possibility of storing liquid 
air for an appreciable length of time, due to the 
invention of ster, its use does not appear to have 
extended far beyond the laboratory, where, how- 
ever, it is a useful agent in physical research. A 
small quantity—say a quarter of a gallon—when 
contained in one of the double-walled and evacuated 
vessels, will take about fourteen days to vaporise, 
a result which appears somewhat remarkable, see- 
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dominions beyond the seas being adequately repre- | 
sented at the Admiralty, and is confident this could | 
be arranged on a mutually satisfactory basis. | 
Naturally there must be no divided control of the | 


ing that the vessel must necessarily open to the 
atmosphere. At present the practical uses for 
liquid air suggested in the paper were ‘‘the local and 
limited cooling of rooms,” and simple forms of 
apparatus for the purpose were illustrated by wall 
diagrams. Another use suggested was the cooling 
of wine. Small cylindrical glasses with double 
walls, and capable of receiving 4 or 5 cubic inches 


discretion. The liquid will remain in these glasses 
unevaporated for several hours. A pint of wine 
can, by the addition of 1 cubic inch, be refrige. 
rated by 4 deg. Fahr. The wine is not diluted 
and, asa gallon of liquid air can be retailed for 
five shillings, it is possible such a cooling agent 
may become fashionable in select circles. In 
the latter part of his paper Dr. von Linde re. 
ferred to the use of liquid air for motor purposes ; 
a matter about which we heard a good deal a short 
time agv. This possibility, the author said, has 
been invested with much too great an importance. 
When it is considered that the mechanical work 
capable of being recovered from liquid air repre- 
sents only a very small fraction of the work indis- 
pensable to liquefy the air, then we should be con- 
vinced that we can never speak of organising, by 
liquid air, motive power of a rational, economically 
competitive or superior kind. But, as in technical 
refrigeration, cases may arise also here in which 
the question of economy will, for comparatively 
small quantities, be of secondary consideration, 
whilst certain properties of liquid air may offer 
conclusive advantages. He referred to submarine 
vessels and to conditions where it was of vital im- 
portance to reduce the weight of the motor to the 
utinost extent possible. In this connection the 
author also mentioned the more or less successful 
experiments which have been made with liquid air 
as a motive power for automobile cars. These 
efforts seemed to be not too far from realisation. 
He would not go into the details because his ex- 
perimental station had not taken up the matter, 
although it was intended to do so. 

Others are, of course, working at this problem 
of using liquid air for power purposes, and Mr. 
Thrupp, who spoke in the short discussion which 
followed the reading of the paper, mentioned that 
he was about to make a series of investigations 
into the subject in conjunction with M. G. Claude, 
of Paris. 

The chief interest of the paper undoubtedly con- 
sisted of that part in which the author referred 
to the manner by which oxygen can be separated 
from the atmosphere by liquefaction. The two 
most important constituents of atmospheric air— 
nitrogen and oxygen—do not during evaporation 
remain in constant ratio to each other. The pro- 
ducts of evaporation invariably contain more 
nitrogen and less oxygen than the evaporating 
liquid itself, and hence the liquid will become the 
richer in oxygen the longer evaporation continues. 
When, therefore, the products of evaporation cor- 
responding to different periods are collected sepa- 
rately, gas mixtures of different constitution will 
result, and this fact has been actually utilised for 
obtaining gases rich in oxygen. By means of 
diagrams the author showed this effect quantita- 
tively. The first products of evaporation con- 
tained about 7 per cent. of oxygen. When one- 
fourth the liquid remained, it was composed of 
equal parts of oxygen and nitrogen, and at the last 
instant of evaporation only the liquid would consist 
of pure oxygen. Therefore the fractional distilla- 
tion of liquid air alone is not suitable for the 
production of gas mixtures greatly enriched by 
oxygen; but it is possible to attain that end 
by means which the author proceeded to describe. 
The cold developed by the evaporation of liquid 
air may be imparted to another quantity of air of 
a higher pressure, which is thereby reduced to con- 
densation. If, by suitable apparatus, cold is trans- 
ferred from the escaping products of evaporation 
to the incoming compressed air, so that the latter 
will enter the evaporator at its liquefaction tem- 
perature, then there will theoretically result for 
every gallon of air evaporating one gallon of con- 
densed air. The disbursement of energy from the 
entire plant will be limited, first, to the com- 
pressing of the atmospheric air previous to its 
condensation ; and, secondly, to compensating 
the losses of cold. The latter may be com- 
bined with the former either by raising the 
entire quantity of air to such a pressure (29 to 
30 atmospheres) that the requisite quantity of cold 
is produced by expanding it through a throttle 
valve, or by compressing the air to be liquefied 
only to such an extent as its condensation 
will require (2 or 3 atmospheres) to make up 
the losses of cold by adding an equivalent of 
liquid air provided by an ordinary air-liquefaction 
machine. ‘s 
In our issue for September 13, 1901 (vol. 1xxii., 
page 368), we illustrated and described the appa 
ratus designed by M. Raoul Pictet, the well-known 





of liquid air, are placed before guests for using at 








Nov. 7, 1902. ] 


ENGINEERING. 





615 








physicist of Geneva, by which oxygen may be 
separated from the atmosphere by means of lique- 
faction. ‘This process is carried on by a system of 
heat interchanges ; the gases evaporating being used 
to lower the temperature of the fresh supplies of air 
passing in to the apparatus, a supply of energy 
sufticient to compensate for loss in working, due to 
radiation and conduction, being afforded by keep- 
ing the air in the inlet pipes under pressure. This 
air under pressure passes through a sexies of copper 
pipes, the coils of which are more or less immersed 
in the liquid air. This process, it will be seen, is 
so far similar to that described by Dr. von Linde ; 
but the addition of rectification appears to be a 
distinct improvement. 

The paper proceeded to state that for a year past 
a special experimental station utilising 150 horse- 
power has been at work. In whatever manner 
apparatus producing oxygen by fractional distilla- 
tion may te constructed, there must always be 
two essential parts. First, a counter - stream 
apparatus for the exchange of heat between the 
incoming compressed air and the discharged pro- 
ducts of evaporation. Secondly, there must be the 
evaporating apparatus in which the latent heat of 
the compressed air will, during its condensation, be 
conveyed to the liquid air under evaporation. Re- 
cently, however, a third important addition has 
been made. It has been shown that the produc- 
tion of gas mixtures very rich in oxygen 1s unat- 
tainable by fractional distillation, because approxi- 
mately pure oxygen results only at the termination 
of evaporation, when there is only quite a small 
residue of the evaporating liquid. This disadvan- 
tage can be overcome by rectification. If, in a 
rectifying column—which may consist merely of a 
cylindrical vessel filled with glass beads or similar 
particles—the products resulting from the evapora- 
tion of liquid air very rich in oxygen are allowed to 
rise in a direction opposite to that of the condensed 
air entering from above, this latter will remove 
oxygen from the ascending gas-current, and in its 
turn give off gaseous nitrogen, so that the condensed 
products will reach the bottom of the evaporator 
enriched by oxygen, whilst the gas current at the 
top end will contain only the quantity of oxygen 
corresponding to the constitution of atmospheric 
liquid air—i.e., 7 per cent. This rectifying action 
—as also the entire phenomenon of fractionising— 
is explained by the circumstance that the boiling- 
point of oxygen lies about 23 deg. Fahr. higher 
than that of nitrogen. The author explained, by 
means of a diagram, how two-thirds of the oxygen 
present in the compressed air may be conveyed 
into the apparatus. 

The apparatus used was also described and 
illustrated by wall diagrams. The counter-cooler 
comprised the chief part of the entire plant. The 
incoming air passed through copper tubes lying 
in horizontal planes, one above the other, and 
connected by collecting pieces. The discharged 
products of evaporation were led oppositely to the 
copper coils within channels formed by steel dis- 
tance strips arranged between each pair of alternate 
surfaces. The evaporating apparatus was divided 
into a top and bottom compartment, to which the 
heat necessary for evaporating the liquid air was 
continually conveyed by compressed air in process 
of condensation. Into the upper vessel the con- 
densed air and the liquid air were continually 
introduced from outside as compensation for 
losses. The liquid air for the most part would 
evaporate, and, highly enriched in oxygen, would 
overflow into the second vessel. The products 
from the latter, after passing through the lower 
compartment of the counter-cooler, would be con- 
ducted away for use. The products from the upper 
vessel would ascend through the rectifying column 
of the apparatus, and there effect an exchange of 
oxygen and nitrogen, and from thence, with about 
( per cent. of oxygen, escape into the atmosphere 
after imparting their cold to the incoming com- 
pressed air in the upper part of the counter-cooler. 
Both evaporator and rectifier were surrounded con- 
centrically by the counter-current cooler, and the 
low temperatures gradually increased from the 
inside to the outside, from one coil to the next, in 
such manner that they would approximate in the 
outer coil to that of the external atmosphere. The 
cold emanating from the interior would be thus 
appropriated and reintroduced by the air current 
entering from without. In this way the losses 
of cold were reduced to a relatively very slight 
amount. 


The author proceeded to state that the unavoid- 





able expenditure of power for a determined quan- 
tity of oxygen had not been finally settled ; but by 
100 horse-power there had been obtained hourly, 
without rectification, 3500 cubic feet of a gas mix- 
ture composed equally of oxygen and nitrogen. With 
rectification it was possible to obtain hourly about 
1600 cubic feet of gas, containing more than 90 per 
cent. of oxygen. In reference to these figures as to 
cost, Mr. Addenbrooke pointed out in the discussion 
that, taking the value of one horse-power hour at 
one-fifth of a penny, the cost for the 90 per cent. 
oxygen mixture would be 1s. 3d. per 1000 cubic feet. 
This certainly appears a remarkable result, as it 
would be about half the price at which coal gas is 
often charged. Of course, however, the cost of 
distribution and general charges have to be taken 
into consideration in estimating the price of coal gas 
as delivered to consumers. 

In reply to questions put to him after the reading 
of the paper, Dr. von Linde stated that: latent heat 
of liquid air was nearly constant for all composi- 
tions, and might be taken at about 56 metric 
calories per litre. Theoretically, in a perfect 
machine 4 horse-power hour should yield 1 litre 
of liquid air. Actually, with small plants for liquefy- 
ing 25 litres per hour 50 horse-power would be 
employed. In the motor there would be given 
off theoretically one-third the energy employed 
in liquefaction when the liquid air was evaporated, 
s) that if the machinery produced the power 
without loss, one-third of the power would be 
recovered ; but as the machines had not more 
than 50 per cent. efficiency, the proportion would 
certainly not be more than one-sixth. To obtain 
this result it would be necessary to expand from 
800 atmospheres down to atmospheric pressure, 
thus using the whole range of temperature avail- 
able. The meeting terminated with a vote of thanks 
to the author for his paper. 








MR. HAWKSHAW’S ADDRESS TO THE 

INSTITUTION OF CIVIL ENGINEERS. 

Mr. J. CLrarkeE HawksHaw must be a lover of 
trees and forests. Whatever subject he touched in 
his interesting presidential address delivered last 
Tuesday night led him to timber, either hewn for 
the market or growing on the plain and mountain 
side. Time after time the President opened on 
fresh matters relating to engineering, but almost 
invariably he came back to forestry or its pro- 
ducts. Just as all roads lead, or once led, to 
Rome, so all subjects brought him to wood. As will 
be seen from the first portion of his address, which 
we print on pages 622 to 624, he commenced by 
referring to docks and wharves, ard this led him 
rapidly to wooden ships. Three columns were 
filled with most interesting and instructive infor- 
mation as to our sources of timber, and the 
rate at which we are using them up. Canals, 
roads, and railways were then discussed, with one 
eye on the effect of their charges on the cost of 
timber ; and the subject of coal was introduced 
with the remark, ‘‘ The value of timber .. . de- 
pends in this country, more or less, on the cost 
of coal.” A few lines further he turned to fire- 
wood, discussing the yield of plantations and the 
world’s demands. After a short reference to 
petroleum, Mr. Hawkshaw considered our sup- 
plies of peat, which is akin to timber, or, at 
any rate, to firewood. It was naturally. only a 
short step back again to coal. 

Coal naturally led to water power, and for a 
time the President considered the world’s sup- 
plies of water power and the uses to which 
they can be put. Next he turned to biology 
and the action of minute beings on engineer- 
ing structures, naturally bringing in the teredo 
and the white ant, and the ravages they commit on 
wood. This recalled Sir William Roberts-Austin’s 
lecture, in which were put forth some views on 
the primitive structures of timber, and Mr. J. 8. 
Gamble’s ‘‘ Manual of Indian Timbers,” which 
contains sections of timber distinctive not only of 
the species of the trees, but also of the quality of 
the timber. Geology was the next subject taken 
up, and was treated specially with regard to the 
superficial deposits of the earth, particularly the 
formation called Loess. Curiously, this matter, 
which occupied the President for some time, did 
not bring him back to his favourite subject, although 
it seemed admirably fitted to do so. It was not 


until he came to water supply that forestry again 
sprang to the front, as it has a very important bear- 
ing on the subject. 


In conclusion, the President 





said: ‘‘ I have, perhaps, seemed to wander from the 
trodden paths of engineering, but who shall say 
where they are to lead us?’ We are quite sure 
that his audience would have endorsed the opinion 
that Mr. Hawkshaw had led them very pleasantly, 
and that his excursions into the glades and woods 
were a delightful change after the macadamised 
highways of statistics to which so many presidents 
confine. their perambulations. 

It must have been a revelation to many to 
Iearn how great a part timber plays in all 
engineering matters. edo not wish to fall into 
the fault we have already deprecated—of piling up 
dry statistics; but perhaps it may stimulate our 
readers to peruse Mr. Hawkshaw’s address in 
extenso if we cull a few of the more striking facts 
from it. In 1901 over 7? million tons of pig iron 
were made in Great Britain, of which the price 
would be rather over 224 millions sterling, while the 
value of the net imports of timber was over 25 
millions sterling, so that the cost of the timber we 
import is greater than the value of the pig iron we 
manufacture, allowing nothing for the home-grown 
timber we use. In 1901 we imported 1,879,810 
loads of pit-props, most of which we might 
have raised ourselves, as the trees are of rapid 
growth. The value of the sleepers on the 
railways of the United Kingdom is about 18 mil- 
lions sterling, and the annual cost of renewals 
three-quarters of a million. In addition, the rail- 
ways spend annually half a million for timber, 
exclusive of that required for rolling stock. In 
the United States there are 730 million sleepers 
laid, and the number used in the twelve months 
ending June, 1902, for extensions and renewals was 
about 110 million. It is estimated that on tho 
railways of the world there are 1495 million 
sleepers, and that their value is 180 millions 
sterling. These are facts of a gigantic size, 
and it must be remembered that they relate 
only to one use of timber out of very many. Of 
firewood we know little in this country, but 
a large part of European forests grow little 
else. Our three million acres of forest would only 
give us the equivalent of 3 million tons of coal— 
not 1} per cent. of our output. In Germany 
nearly three-fourths of the forest produce is fire- 
wood. In France there is produced 20 million cubic 
metres of firewood, and but 6 million cubic metres 
of large timber. Dr. Schlich estimates that 100 
million acres of forest are required in India for fuel 
alone. Large parts of the world burn peat, and 
there are vast stores of it available. A square 
mile of bog 10 ft. deep contains peat equal in 
heating power to 300,000 tons of coal. In Fries- 
land there are bogs 1500 square miles in extent, 
and Germany has more fuel in peat than coal. 
Ireland has a million acres of large bogs from 
10 ft. to 30 ft. deep. The bog of Allan alone has 
an area of 372 square miles, with an average depth 
of 25 ft. In Sweden it is estimated that the bogs 
would yield an equivalent of 3000 million tons of 
coal. In Central Sweden as much as 1 million tons 
of peat is prepared annually, mostly for metallur- 
gical purposes. These figures are very remarkable, 
but they would be eclipsed if we were told how 
much water is contained in the peat, and how 
much heat would be required to evaporate it. 

In regard to water power, Mr. Hawkshaw had 
some very interesting figures to put before his 
audience. In Norway it is estimated that 263,000 
horse-power will be provided by the rivers south of 
Trondhjem without regulation ; by regulation the 
power would be quadrupled. At one of the falls 
on the Glommen there is 45,000 horse-power avail- 
able, and a power-house is being erected. France 
uses water-power to the extent of 500,000 horse- 
power already. In the United States 43 com- 
panies, having a total capacity of 132,330 horse- 
power, transmit power for a total distance of 
1549 miles, or an average of 30.3 miles. In Russia 
there is a project to develop 100,000 horse-power 
on the River Mista, to work the St. Petersburg 
and Moscow Railway. At the falls of the Narova 
it is estimated that 40,000 horse-power can be 
obtaimed. In Finland there are the Imatra Falls, 
with 40,000 horse-power, of which 10,000 is in use. 

Mr. Hawkshaw adduced many other instances, 
but we do not want to foffow them all. If we have 
raised an interest in his words in those who were 
not present, we have fulfilled our purpose. We once 
heard an address which began with the statement 
that ‘‘ woman wants more money, and man wants 
more of everything, except presidential addresses,” 
and there was sound sense in the statement, because 
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these orations are generally very tedious. But when 
the speaker is himself deeply interested in some sub- 
ject, he generally manages to interest his hearers, 
and to lay before them an address which not only 
— but also instructs. This is what Mr. 
awkshaw has done, and it is no easy matter to 
accomplish, and at the same time to keep within 
the traditions and unwritten laws which encircle a 
president of the Institution of Civil Engineers. 








SUBMARINES AND NAVAL TACTICS. 

Tue results of the experiments carried out by 
the French with various types of submarine boats 
in the English Channel at Cherbourg, again brings 
forward the importance of this question. The value 
of such experiments cannot be overrated, especially 
as we ourselves have not, up to the present, had 
similar opportunities for studying the practical 
utility of submarine boats on so broad a basis. 
The French have now for many years been giving 
their best scientific and experimental study to this 
question ; they have built many different types of 
boats, and they may now be said to have 
proved their value. The recent manceuvres are of 
special significance to ourselves, as they have taken 
place so closely to our important harbours, and 
in a locality which would probably serve asa base for 
preparatory mobilisation for an attack on our prin- 
cipal anchorages. Moreover, while the value of the 
submarine for the defence of ports and channels 
has been accepted without challenge, the utility of 
such craft for offensive attack has not been defi- 
nitely established until now, when the accomplish- 
ment of the objects of the experiments at Saint 
Vaast la Hougue has been demonstrated. 

Such experiments have clearly proved, as re- 
corded in the official report published in La 
Monitewr de la Flotte, that submarines can leave 
their central station unobserved by vessels placed 
for the special purpose of watching them, and 
that a fleet will never be secure in an anchorage 
situated within their radius of action. In fact, 
for a fleet to be really safe it would be neces- 
sary for it to be shut up ina closed harbour, the 
entrance of which is protected for its whole depth 
against submarine attack. Otherwise it will be 
necessary for it to take the sea, and to steam at 
considerable speed, in order to obtain security. 
The manceuvres have also proved that a naval 
force would commit a serious fault in anchoring 
within the radius of action of submarines ; and 
thirdly, that the look-out on vessels or other 
positions to obtain evidence of the approach of sub- 
marines is futile, and that the protection of ships 
at anchor against such attack cannot be secured 
by means of artillery. Such deductions as the 
French experiments have established suggest great 
changes in naval tactics, and point to the advan- 
tage of submarine boat flotillas. 

At the present time the Government of France 
have at their disposal 35 submarine boats, and will 
possess in a very few months some 70 in all, capable 
of taking the sea. Of course, all of these 70 boats 
are not equally efticient, for the French experiments, 
both in the Mediterranean and in the Channel, 
show that far greater service can be obtained 
from the larger boat capable of keeping the sea in 
all weathers, with a fair amount of comfort to the 
crews, than could possibly be obtained by the 
smaller craft. “But these latter have their duties, 
which would principally lie in the direction of 
coast and harbour protection, and they would 
constitute a great menace to even a blockade by 
small vessels of the ‘‘destroyer” type. The large 
French submersibles—such as the Narval, Espadon, 
Sirene, Silure, Triton, &c.—are formidable weapons, 
as they can proceed from the security of harbours 
on the French coast and, without even coming 
to the surface, can attack any vessel cruising, 
even at high speed, providing she passes within tor- 
pedo range ; or they could sink some of the heaviest 
and most important mercantile marine vessels 
making passage in the Channel. The same advan- 
tage would apply to the smaller craft belonging 
to the French Government, provided they could 
manage to get within torpedo range, which is now 
2000 metres. P 

It is reasonable to suppose that, should we, 
unfortunately, find ourselves at war with France, 
the French Government would at once place even 
the small and comparatively inefficient submarine 
vessels in the British Channel, and dispose them 
at certain intervals, so that if a vessel passing up 
the Channel should come between the line or 





lines of such boats they would be within effec- 
tive torpedo range. A successful shot from one 
of them against a first-class battleship might, 
at one stroke, wipe out a million sterling, 
and some 800 or 900 trained seamen who could 
be ill spared. The scoffings of ignorant people 
at the submarine boat would then be of no avail ; 
and surely it is time that, in view of the practical 
experience we have had already with our own sub- 
marine boats, something should be done to place 
this country in possession of as many, if not many 
more, of these craft than are at present owned and 
in operation by the French Government. The 
French have shown us that with their larger 
boats they can proceed from their harbours when 
carefully watched by ships specially stationed for the 
purpose, and proceed, submerged and unobserved, 
for six hours’ steaming to their points of attack, 
effectively discharge their torpedoes, and retreat 
unobserved. Such information should be taken to 
heart by our Admiralty. These experiments were, 
we believe, carried out under the strictest Service 
conditions, and by sailors certainly of no greater 
skill than our own. We also believe that the boats 
utilised were not superior to the boats of our own 
Navy, which we are able at present to see operating 
at Spithead. 

From the experiments which are being carried 
out at Portsmouth, we learn that the British 
boats are capable of a moderate speed on the 
surface, and a fair speed below the surface ; that 
they can be quickly submerged ; and, from the fact 
of their having steamed through a rough sea in the 
Irish Channel, and having successfully. reached port 
at Portsmouth, that they are capable of holding 
their own in moderate seas. Reports from America 


much success, and we understand that our boats 
are, at all events, in no way inferior. 

The effect of the possession of submarine boats 
by France in the Channel is not less impor- 
tant than the effect their presence will have in 
the Mediterranean. We know that for many 
months past the French have been strengthening 
their ports to the north of Africa: that both 
the ports of Oran and Algiers are situated 
strategically in most important positions rela- 
tive to Gibraltar, and that Bizerta and Tunis are 
equally well placed for operations connected with 
the Island of Malta. At the present moment we 
are spending huge sums of money in the develop- 
ment of naval works at both these places, with a 
view of their being utilised for the headquarters of 
our Fleet. To this France responds by creating 
effective bases for the operations of submarine 
and other torpedo craft. Let us not lose sight 
of the importance of these strategic movements. 
There will be no satisfaction in declaring, if we 
ever find many of our important ships closed 
up in a harbour by French submarine boats, that 
we did not anticipate the danger. We ought rather 
to accept the valuable information obtained by the 
French off Cherbourg, and take to heart the mean- 
ing of these operations. We must not forget the 
important part submarine boats will probably take 
in the defence of harbours such as Alexandria and 
Port Said, or in the closing of the Dardanelles. 
The French ports in the Mediterranean are far 
better placed than ours for dealing with the 
building and equipping of submarine boats and 
other small torpedo craft ; and in the event of war 
they would have the whole strength of the country 
applied to the purpose of building in these ports more 
boats for the effective prosecution of a warafter it had 
commenced. When the value of torpedo boats was 
first ascertained, we were slow to follow with any 
energy the action of the French, and it was 
some time before we were really and seriously in 
a position to meet them on equal terms. The 
operations of a torpedo boat are principally con- 
fined to night work, and their strategic value can 
be neutralised by the building of larger and faster 
boats capable of attacking the smaller ones with 
success. A submarine boat, however, is capable 
of effective work by day or night. Such a boat is 
practically invulnerable to attack, and cannot be 
combated, except by building superior boats and in 
greater numbers. 

In convincing others of our condition, as a deter- 
rent influence against appealing to the arbitrament 
of war rather than to calm diplomatic reasoning, 
there must be no uncertain factors. Hitherto it 
has been possible to measure naval power with a 
fair approximation to accuracy, largely because 
there was experience of all the munitions of war- 





show that the trials with the Fulton have given | 





fare, even if there was no general agreement as to 
a precise standard for comparison. Russia built 
her Rurik, we build the Powerful; France began 
her armoured cruisers with the Dupuy de Léme 
and continued with many fine ships ; we followed, 
perhaps tardily, with our Cressy and our County 
classes ; Russia and France build fast scouts, and 
we construct our 25-knot boats; France pins 
her faith on fast torpedo boats, we counteraci 
with a great fleet of torpedo - boat destroyers. 
But now an element of uncertainty is introduced 
in the submarine boats, and there is only one rule 
to follow. Evidently the new weapon is not yet 
perfect ; but it is now a practical mechanical imple- 
ment of warfare, with immense tactical possibilities. 
In this conviction France, as we have shown, is 
building an immense fleet, and the effect will 
almost certainly be to create such a confidence in 
the advantage they confer as to disturb at least 
the French view of relative naval strength. That 
this confidence on the part of France is not 
misplaced is proved by the results of the recent 
tactical exercises, and by the expressed determina- 
tion of the Minister of Marine to prosecute the 
work of building up a great submarine fleet. 








NOTES. 
Firt-PREVENTIVE LEGISLATION. 

WE are pleased to observe that the terrible Queen 
Victoria-street fire, at which the Metropolitan Fire 
Brigade played such an unfortunate part, will at 
least result in some improvement in fire-preventive 
legislation, even if the antiquated Fire Brigade 
methods are to remain. Correspondence has passed 
between the Home Office and the London County 
Council as to extending the existing Building Act, 
/and making it retrospective in certain directions, 
| with the view of obtaining better means of escape 

from fire. The Building Act Committee of the 
London County Council has been practically assured 
of the support of the Home Office in this direction 
if ample facilities be given for an appeal to an arbi- 
trator, or some other technical tribunal, in case 
of dispute. Retrospective legislation is, of course, 
always a dangerous weapon, and the many manu- 
facturers and engineers of the Metropolis are sure 
to be more or less affected by the proposed require- 
ments. That retrospective legislation is essential, 
however, cannot be doubted. We believe that 
the movement for a retrospective Building Act 
for fire purposes really had its initiation through 
the British Fire - Prevention Committee, whose 
executive made a far-reaching announcement in 
this direction soon after the Queen Victoria - 
street catastrophe. It is to be hoped, however, 
that the proposed amendments will be carefully 
drafted in a wording that does not lend itself to so 
much misinterpretation as the clauses of the 
‘‘ Safety of Life from Fire ” in the ‘‘ Building Act” 
doat present. It is also to be hoped that those in 
authority will have the good sense to consult those 
who are primarily conversant with the different 
aspects of the question — and here we would 
refer them to the Science Committee of the 
Royal Institute of British Architects, the Execu- 
tive Committee of the British Fire - Prevention 
Committee, and the Council of the Surveyors’ In- 
stitution. When the London County Council 
drafted its recent by-laws as to theatre protec- 
tion, they made a great mistake in not consulting 
the professional interests concerned, and it would 
be unwise if this mistake were repeated. 


Tue New 25-Knor “Scouts” For THE British 
Navy. 

The new “scouts,” of which four have been 
ordered for the British Navy, are to be about 360 ft. 
in length, with a displacement somewhat under 3000 
tons. They are not intended to be improvements 
on the ‘‘ destroyer ” class, but have a separate and 
distinct function, being primarily intended for use 
as the eyes of the fleet which they accompany. At 
the same time they are sufficiently armed to put 
any ‘‘ destroyer ” which crosses their path hors de 
combat. The comparative great length of these 
vessels, when combined with the long forecastle, 
will make them excellent sea-boats, whilst the 
machinery being very much more strongly built 
than in the ‘‘destroyer” type, will enable them to 
keep up the guaranteed speed of 25 knots in any 
ordinary sea. The scantlings of the hull have been 
arranged to bear far greater strains than could 
possibly exist in any sea likely to be encountered, 
and there is a complete protective deck, carried 
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from end to end, and sloped to below the water- 
line all fore-and-aft ; this deck varies in thickness 
from $in. tol}in. The coal carried in the normal 
condition is 165 tons, the full supply being about 
380 tons, which, at a speed of 10 to 12 knots, will 
give a radius of action of about 3000 miles. The 
boilers are of the small-tube ‘‘ Express” type. 
The armament includes six 12-pounder quick-firing 

ns—two forward on the forecastle, two aft, and 
two amidships on the upper deck; eight 3- 
pounder quick-firing guns, four on each broadside 
on the upper deck ; two 18-in. above-water torpedo 
tubes fitted on the upper deck, and training one 
on each broadside. Taken altogether, these vessels 
seem admirably adapted to the service intended, 
and in addition to acting as scouts, will minimise 
toa very large extent the danger to a fleet from a 
flotilla of hostile destroyers. The four vessels 
will be constructed—one each by Messrs. Vickers, 
Sons, and Maxim, Limited, Barrow-in-Furness ; 
Sir W. G. Armstrong, Whitworth, and Co., 
Limited, Elswick; Messrs. Laird Brothers, Limited, 
Birkenhead ; and the Fairfield Company, Limited, 
Glasgow. 


CryLon Rattways AND TRADE. 


Mr.G. P. Greene, the new general manager of the 
Ceylon Railways, has issued his first annual report. 
Although there has been a large decrease in gross re- 
ceipts, concurrent with increased expenses, there 
has still been earned sufficient to meet the interest on 
the capital and to leave a surplus. The profit on the 
capital now outstanding is 9.93 per cent., and on 
the original capital, much of which has been repaid, 
6 per cent. ; all of which encourages such conces- 
sions in reduced rates as will materially develop 
the traffic and the resources of the island, which 
again would encourage extensions of the lines. 
There are only 2974 miles of railway in Ceylon, and 
the gross revenue of 7,938,131 rupees is at the 
rate of 26,716 rupees per mile open, or 5.96 per 
train-mile run. The expenses increased very con- 
siderably, and thus 57.67 per cent. of the revenue 
was required to meet charges as compared with 52.88 
per cent. in the previous year. The renewal of the 
permanent way has had to be undertaken vigorously; 
630 tons of steel rails and 26,000 sleepers having 
been laid during the year, and with cheaper 
material available now, this should be continued. 
Maintenance of way cost 20 per cent. more than 
in the previous year ; fuel and oil have sent up 
locomotive charges; while improved passenger 
coaches have also assisted towards the 15 per 
cent. advance. As to the trade conditions, 
as reflected by the goods traftic, there has 
been depression in the tea trade, the tonnage 
dealt with by the railways—66,957 tons—being 
3879 tons less than in the previous year. Rice has 
similarly dropped by 5398 tons to 1,614,452 tons. 
These, with cocoanut produce, are the staple 
products, and in this latter there has been in- 
creased traflic—29,502 tons, an increase of 5110 
tons. Fruit has also experienced an increase ; but 
this is said to be partly due to increased confidence 
in the railway as a means of transport. Almost 
every other industry have been less active ; timber 
work fluctuates with the demand for tea and rice 
packings, The depression in plumbago mining 
continues, 12,000 tons less being transmitted by 
rail. The Boer Camp involved an increase in the 
live stock and feeding stuffs, the addition to receipts 
being 16,840 rupees. 


INCREASE OF THE JAPANESE Navy. 


The report which has been transmitted from 
Japan by a Reuter’s telegram, that a scheme of 
naval expansion has been adopted by the Japanese 
Cabinet which involvesan annual outlay of 16,500,000 
yen, spread over ten years from 1904, will not sur- 
prise those who have been following the discussions 
which have been carried on in the Japanese news- 
papers and in organisations connected with shipping 
and industry. It is said that the scheme provides, 
among other things, for the construction of three 
new battleships and three large armoured cruisers; 
and as it is probable that all, or nearly all, will be 
built in Britain, the news will be very acceptable 
to our shipbuilders and steel manufacturers, some 
of whom are in want of more orders. When the 
alliance between Great Britain and Japan was an- 
nounced, some of the critics expressed the opinion 
that the Japanese would, in the future, depend on 
the British Navy instead of strengthening their 
Own to meet the requirements which might arise, 

ut this was said in ignorance of the J apanese cha- 


racter, one of the main features of which is inde- 
pendence and self-reliance. The alliance was for 
the benefit of both countries, and ‘was intended 
to secure the peace of the Far East by pre- 
senting a united front to all who attempted to 
interfere with the free development of trade and 
industry. We regret to observe that the Echo de 
Chine, which is supposed to represent French 
opinion in the Far Past, has had inflammatory 
articles trying to make people believe that 
Japan has designs, more or less avowed, on 
Korea, China, Indo-China, and _ the Philip- 
pines, which, if carried out, would involve 
her in war with Russia, China, France, or the 
United States. Such opinions are simply laughed 
at by all sensible men in Japan. At the same time 
the leading journals are in favour of a strong navy. 
The Jiji Shimpo, which is probably the most in- 
fluential and intelligent paper in Japan, has had a 
series of articles combating the idea that Japan 
may rest content with her present navy because her 
alliance with Britain ane her to count on the 
assistance of the most powerful maritime country 
in the world, and the Japan Mail, which is edited 
by a retired British military officer, who is an 
authority on all that relates to Japan, cordially en- 
dorses the Jiji Shimpo’s arguments. It is, how- 
ever, beyond our province to enter into a discus- 
sion of the political aspects of the question, 
although, of course, we must note the general 
position. 


THe SHOE AND LEATHER Farr. 


Under the above title, a Leather Trades Exhibi- 
tion was opened at the Agricultural Hall, Islington, 
on Monday last, and is to close to-morrow. Most of 
the exhibits, and, indeed, those of greatest interest 
from a mechanic’s point of view, are directly con- 
nected with the manufacture of boots and shoes, 
those having relation to other industrial applica- 
tions of leather being few in number. The present 
Exhibition is the eighth of the series. At the first 
of these by far the most interesting displays of 
machinery hailed from the other side of the 
Atlantic, and a strong effort was also then being 
made to capture the English market, not only for 
American machinery but also for the finished pro- 
duct. This attempt has, it appears, met with 
defeat, since from figures published in the 
Shoe and Leather Record the imports of American 
footwear into this country are now decreasing. 
The invasion has, however, had a highly satis- 
factory effect on the British producer, since it 
nerved him for the inevitable fight with the 
Trade Unions over the introduction of improved 
machinery and processes. We gather that this 
contest is not yet ended. Apparently manufac- 
turers want their men to work the machines at their 
utmost output whilst paying them the old rate of 
wages, whilst the men wish to maintain the same 
piece-rates that were in vogue before the introduc- 
tion of improved machinery. Perhaps, as in the 
engineering trades, the solution of the difficulty 
will be found in some modification of the premium 
system of paying workmen. As most people know, 
there are two principal types of boots made—viz., 
those in which the soles are secured to the uppers 
by rivets, and those in which they are sewn to 
them ; and, corresponding to these, are two classes 
of boot-making machinery, both of which, whilst, 
perhaps, comprising little that is absolutely novel 
in mechanics, embody, nevertheless, some highly 
ingeniouscombinationsof mechanicalmovements. In 
some particulars leather is a material combining the 

roperties of wood and of metal. Like wood, it can 
a trimmed with rapidly-revolving cutters, whilst, as 
with sheet metal, pressesare used for cutting out soles 
and uppers, and emery wheels used for smoothing 
off rough edges. These presses produce somewhat 
awkward shapes very rapidly, but are not otherwise 
specially noteworthy. The lasting machines, in 
which the uppers are stretched over and tacked to 
a last, are a capital instance of the perfection with 
which machinery can now replace hand-labour. In 
hand - made shoes the uppers are, by means of 
leather pincers, levered over the last and tacked 
down bit by bit, the operation requiring time and 
care, With a lasting machine screw power is used 
to draw the leather into place, where it is firmly 
held by clamps whilst the tacks are being driven by 
a self-feeding hammer. The machines on which 
these uppers are riveted to the soles operate with 
very great rapidity. In most cases the rivets are 
not supplied to the machine ready cut, but in the 





form of wire, being cut as wanted. The length of a 


rivet can, with this arrangement, be altered in- 
stantly to suit the varying thickness of the re 
riveted. Some of the most interesting machines 
on view are the sewing machines, of which both 
the chain and lock-stitch types are used. The 
former lends itself rather better to sewing in 
awkward situations, since, there being no shuttle, 
the lower arm below the needle can be made 
smaller than is possible with a lockstitch machine ; 
but even the latter are, in cases, marvellously com- 
pact. Some of them have two needles, producing 
two parallel rows of stitching simultaneously, and 
for fancy work four-stitch machines are provided. 
An exhibit of much interest is that of the North- 
ampton County Council, showing the kind of work 
done in their classes for bootmaking. These are 
divided into three stages, and we note that, in 
addition to matters of handicraft and design, atten- 
tion is also paid to the subjects of book-keeping 
and office routine. We may add that whilst there 
is much machinery of American design and manu- 
facture at the Agricultural Hall, this is of much 
less comparative importance than in some previous 
exhibitions, and some of the best tools on view are 
entirely of British origin. 








AMERICAN SHIPS AND SHIPPING 
INTERESTS. 
To THE Eprror oF ENGINEERING. 

Srr,—The feature of the week in the Great Lake dis- 
tricts has been the annual meeting of the American 
Shipbuilding ie ce which is a consolidation of 
Lake shipyards. [If all trusts were as _ conservatively _ 
managed and as conservatively capitalised as this, 
there would be less of them in liquidation and skip- 
ping their dividends. This company was organised in 
1899 with a capital stock of 15,000,000 dols. 7 per cent. 
preferred and 15,000,000 dols. common. Of this capital 
7,900,000 dols. preferred and 7,600,000 dols. common has 
been issued. The company has regularly paid divi- 
dends upon its preferred, but, until the present meeting, 
has never authorised a dividend upon the common. Its 
policy, first of all, was to put the company upon a sound 

nancial basis. ‘The common stockholders, however, 
knew that the surplus was approaching the sum of 
3,000,000 dols., and began clamouring fora share of it. A 
4 per cent. dividend has been declared upon it, which will 
probably be paid steadily from now on. 

The company is financially very sound. Its present 
surplus is 3 998,561.04 dols., even after setting aside prac- 
tically 750,000 dols. for depreciation and maintenance. 

The president’s report shows that during the year 
ended June 30, 1902, the company built at its several 
plants 41 vessels of 198,500 net tons capacity on 18-ft. 
draught, and that 30 vessels of 139,000 tons capacity were 
under construction at the several works on June 30, 1902. 
The company has even more vessels under construc- 
tion now. hey cannot, in fact, take orders now 
for delivery earlier than November of next year. The 
Table dealing with vessels built during the year ended 
June 30 last, and with work under construction on that 
date, is as follows: 


| Vessels | Carrying oe Carrying 

















Plants. H . ths nt te 
Built. Capacity. struction, | Capacity. 
| net tons | net tons 
Detroit 8 | 30,000 5 19,000 
Lorain 9 45,000 6 32,000 
Cleveland 6 30,000 3 12,000 
Bay City 3 15,000 3 18,000 
Chicago se 7 | 89,000 6 | 22,000 
W. Superior .. 4 21,000 5 28,000 
Buffalo > 4 18,000 2 | 7,000 
| ax. | 
Total ..  ..| 41 | 198,500 | 30 | 139,000 
| | | 


| 





Despatches sent out from Detroit a day or two ago 
would indicate that the wage schedule of the engineers on 
Lake vessels had been fixed for next season. The 
officials of the Marine Engineers’ Beneficial Association— 
an organisation to which all the engineers belong—has 
submitted its schedule of 150 dols. per month, which is 
virtually the rate now being paid for chief engineers. 
The United States Steel Corporation, however, which has 
the largest single fleet of vessels on the Great Lakes, or 
112 in all, pays its engineers 1500 dols. a year. This is 
better than 150 dols. a month, because:the Lake season is 
rarely over eight months long. In other words, the Steel 
Corporation engineers get their pay even when the 
steamers are in winter quarters. They are somewhat dis- 
inclined to accept the schedule fixed by their own associa- 
tion. The Steel Corporation has, as yet, made no an 
nouncement of its policy towards its engineers, and until 
it does the schedule cannot be said to be determined 
upon. However, no difficulty is anticipated over wages 
next season. 

It is too early to speculate over the freight rate for 
next season. It has been 75 cents per ton from the head 
of the lakes for ore this year—a rate fixed by the Steel 
Corporation. It is whispered now that the Steel Corpora- 
tion expects to pay more next year because it believes that 
there will be more commodities to be moved, and that 
the season is not expected to open as early next year as 
this. In fact, it opened this year nearly a month ahead of 





time. The present year has not been very profitable for 
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small craft, and vessel owners would hail with delight an | Sir Thomas Shaughnessy does not hope for a fast mail 
advance in the freight rate. | service, for he says : 

The steamer James H. Hoyt, recently constructed by| ‘‘Itis evident,however, that whatever may be the out- 
Captain A. B. Wolvin for the Provident Steamship Com- | come of the negotiations for the fast mail service, the rapid 
pany, is exciting the interest of vessel owners. She | growth of your export tonnage, and the necessity for being 

oresents a radical departure from the ordinary type of | in a position to meet the rates of any of your competitors 

uake “eo: in that she has nineteen hatches instead | make it imperative that your company be so situated on the 
of ten, She has been unloaded faster than any other | Atlantic, that it can quote through rates of freight and 
vessel, having 5300 tons of ore taken out of her by the! give through bills of lading, without being compelled to 
automatic unloading machines in 3 hours 45 minutes. She | negotiate for ~ and rates with independent steamship 
has now broken all loading records, having taken on | companies. To that end there will be submitted for your 
5290 tons of ore at Ashland in 68 minutes. She was | approval a resolution authorising the directors to make 
actually at dock only 90 minutes, 22 minutes being con- | arrangements for the charter or control of vessels, if and 
sumed in shifting to spouts. This steamer plies between | when, in their opinion, they are required for the protection 
receiving and discharging docks like a shuttlecock. of the company’s freight interests on the Atlantic ocean. 

Being unable to obtain delivery from American manu- | It is not expected, of course, that these freight vessels, 
facturers, the Collinwood Shipbuilding Company, of; when provided, will receive any Government subsidy, 
Collinwood, Ontario, recently ordered ship-plates from} and, therefore, there will be no restriction to prevent 
Scotland. They were laid down at Collinwood six| your company from running them between such ports 
weeks after the order was placed. Surely Britain cannot | as may best suit the purposes of the company.” 
be the slow pee that it is reported to be when it gives} The directors were authorised to charter such steamers 

c 








such dispatch as this. k j as they may at = require. 
On June 4, 1903, will occur the semi-centennial anniver-| Cleveland, October 5, 1902. R. D. W. 
sary of the breaking of ground for the first canal at Sault 
— a ma his canal is veyn pena J an wo 
place in the world, for were you to the entire foreign r 
commerce of the port of Sew York to the entire com- To hee elegance “ 


merce of Suez for a year, it would not equal the commerce ‘ - : 
which passes through the Sault Ste. Marie Canal in eight Sir,—I —- the veagessel ee ra direct 
months. This year 35,000,000 tons will pass through. | &@tY my nant Bey ite vim oy aM 7 aus 
27,000,000 tons have already done so. Most of this com- — were the 1 er age-limit exten i wd — 
merce is iron ore. This canal served to unlock the| 2% le Port soa” preter agg gs at ye in 8 ie an 
treasury of the Lake Superior country, which is directly ig — chip von he ‘. F sig . it ah se 
responsible for the great progress that the United States | wy a.powrn es IP, sae ke wesc tl if th “ag bi 1 4 
has made as a manufacturing nation, for without this . ae a ‘ch hen Oaths aus ahh © prac on “¢' 
torrent of ore the United States could not compete with | © “mapa: cheng bh ors op L, -_ t eo oo order to 
Britain as a manufacturing nation. An endeavour is to make a thoroughly good a oe thy oh ‘ged gaining 
be made to have Congress and the President participate | Which opportunities are afforded ashore which are want- 
in the celebration, and to marshal there a portion of its | ™ ee EGP CE Ne Bene se ee 
Great Lakes fleet which the canal has brought into exist- consider that the higher fan nds. 194 th weed be thirty 
ence. The lock of the little canal, 40 ft. by 8 ft., which aca, wea eta the oe - ya a — 
the Hudson Bay Company constructed to float its ms t gerne ly * aged tt hinge eh y oe oF 
bateaux through in the latter part of the eighteenth | ¥! fee, which t page ung better Re th the hat - 
century, is still extant, and affords a striking contrast to | 8 ty ach 18 4 x Sit y, poy et a, nose WhO have 
the great American and ‘Canadian locks, practically omg the — sd pote of age for direct entry mto 
1000 ft. long and 100 ft. wide, and even with those mag- | * Tthink this h ald iy sagen both 
nificent dimensions inadequate to the commerce which oo this shou Ag Ma entry m aa ae. 
passes through them. and temporary assistan . any men—too old under the 
. t : , present regulations—have had much practical experience 
The cable has carried the news of the formation of the | jy designing modern naval and high-class mercantile en- 
International Mercantile Marine Company, which is the gines, and would step into the engine-room of a warship 
corporate title of the Morgan steamshipcombination. If | With a good all-round knowledge as a start-off in their 
it were not for the railway connection this combination naval career, and the best years of their life yet at com- 
would be looked at askance. It is when considered as an | j,and to devote to the Service. 
adjunct of the American railways that the combination Yours faithfully 
becomes powerful. The railways are working under a ALTERED REGULATIONS. 
community-of-interest arrangement, devised by Mr. 
Morgan, and it is possible, therefore, for the steamship 
companies to quote a through rate to almost any part of 
the United States. None of the stock has been offered RAILWAY v. TRADE. 
at public sale, which would indicate that the underlying To THE EprtTor OF ENGINEERING. 
companies have faith in it. Itis quite clear, also, that| Srr,—It was with great pleasure that I read your 
the American interests in this combination will seek a | article recently which commented on the unbusinesslike 
subsidy from the American Government ; but it is not| way the railways of England are conducted with regard 
clear that they will obtain it. Trusts are the men of straw | to their traffic departments. 
that politicians love to atack, and it is doubtful, indeed, And I beg to state that I consider it high time some- 
if the average Congressman would dare to vote a subven- thing was done to remedy the existing state of affairs, 
tion to this already powerful company. The action of the| both as regards cost of transit, restrictions, and time 
British Government, however, in coming to the assistance | taken. 
of the Cunard Line has somewhat strengthened the| My attention was all the more forcibly called to your 
sinews of the subsidy adherents on this side of the water. | article when one of the firms I am interested in has shown 
That seems a most singular thing for the British Govern-| me the very polite circular they had just received from 
ment to do, because it is at variance with the sturdiness one of the leading railway companies informing them 
of the British character which hitherto has despised State | that, in future, when they send by rail any inflammable 
assistance in private enterprise. . liquids, such as petrol, spirits, &c., they will he held 
The first definite news we have had of an improvement | responsible for any damage that may be done, directly or 
in the steamship service in Canada is contained in the | indirectly, by the liquid consigned, unless they consent 
annual address of Sir Thomas Shau hnessy, president of | to send all such material by a special rate, which would 
the Canadian Pacific Railway. The railway company | add approximately 15 per cent. to the price of the spirit. 
submitted to the Canadian Government a proposition to | This means that the railway companies intend to use any 
provide what it believed to be the best and most prac- | accident, however small, to run up the already excessive 
tical service under existing conditions. cost of transit. How is it that they have only just dis- 
‘*The company,” said Sir Thomas, ‘‘ offered, subject to | covered the necessity for such precautions ? Has there 
certain traffic arrangements, to establish a weekly service of | been any great accident lately caused through this class 
20-knot siauinelind tovoden Liverpool and a St. Lawrence | of goods ? 
port during thesummer months, Halifax to be the Canadian r is it, that owing to the increased consumption of 
port during the winter months, for a subsidy of 265,000/. | petrol, they consider their time has come to strike a 
sterling per annum during the first ten years, with a gra-| crushing blow at an industry which is becoming a very 
duated reduction in the amount of the subsidy during | formidable rival to them—namely, the motor industry, 
each of the two following periods of five years, the ships to| by making their cost of maintenance excessive through 
be modern in every respect, and to be built especially for | the high price of their fuel. é 
the route. In addition to this the company signified its} If this is the case—and there is every possibility of it 
willingness to furnish a fleet of modern freight steamers | being so—what surety have the consumers that this is 
of 10,000 tons capacity each, sailing at a speed of 12 or 13 | only the beginning of their crusade ; and if thisat present 
knots an hour, serving Canadian ports.” small increase is allowed to pass without protest, will it 
To this proposition the Canadian Government has made | not be a direct encouragement for them to go on with it ? 
no reply. There are not winting those who believe that | Now is the time to kick against the despotic way the rail- 
a 20-knot service from a St. Lawrence river port is an im- | ways are conducted—now that it affects the public direct. 
possibility. The present steamship companies which ply | Besides, what more favourable opportunity could be de- 
the St. Lawrence river are unable to conform to a fixed | sired, for besides this grievance are there not many more 
schedule. They have to slow down repeatedly, and to | important concessions desired? What about the cost of 
virtually feel their way. The same conditions would con- | transit of ordinary mercantile goods? Is it not a fact 
front the Canadian Pacific liners. They cannot be | that our manufacturers and merchants have for many 
ignored because they are physical conditions; they are | years been put entirely out of count in regard to a very 
not dismissed merely by one choosing to believe they do aoe slice of home and colonial business, which, if only 
not exist. Then Halifax defeats itself commercially. Its | the rates had been favourable, they would have been suc- 
disadvantage is geographical. It is beyond the circle of | cessful competitors for; and is it ever likely, so long as 
pulation. Those in the immediate neighbourhood of | the railway companies require the same cost of carriage 
fontreal would prefer to take a slower steamer at their | to send his aaete, say, 50 miles, as the foreigner pays to 
doors than to go to Halifax ; those in the immediate |send his goods to here from, say, the United States 
neighbourhood of Toronto would find it easier to goto New | of America or Germany? And not only this, but it 
York. It is not easy to “aeeapeon even the money would | takes as long to deliver his goods as it does to deliver 
come from to support a fast mail service from Halifax. |those of his competitors. Perhaps, some day, the 
It could not be supported by subsidy only. Evidently |Government may see their way to adopt the railway 














systems for themselves; but, until then, I beg to 
state that I consider the remedy lies in the shareholders 
and the public themselves. Why do they not follow the 
example of the United States, and insist that the board 
of directors should be composed of business men? Men 
who have an interest in the expansion of trade, not men 
who have settled incomes and consider that to get on the 
the board of a railway company gives them increased 
social status. What is their social a to do with 
us? Does it matter to us whether Lord So-and-so gets 
invited to Millionare S—— or not? What we now want 
is nothing but what they will have to come to. The time 
has gone by for conservatism in regard to railways; they 
have become important factors in the well-being of the 
country, and as such must merit a little consideration 
from those whom their dividends benefit, and if they do 
not give that consideration and still stick to 27. rates 
when 5s. ones would pay, besides taking a month to 
deliver what railways in any other go-ahead country 
would deliver in two days, I, for one, have not the least 
doubt that in a few years’ time they will find the 
thousands of shares they hold are a lan way below 
‘‘ par,” and I think you will agree that a railway in a 
bankrupt county would not have a very rosy prospect of 
advancing its shares. 

A gentleman who is well connected with the railway 
world, some years ago gave to me as his opinion of the 
dilatory ways of the leading railway companies, that at 
least two of them always kept their rolling stock below 
their trade, so as to avoid a reduction of their dividends 
for any one year through increased expenditure, and, 
owing to their having paid away in dividends that which 
ought by right to have gone to depreciation account, they 
have not the available £ s. d. to renew their rolling stock, 
much less increase, without a tremendous reduction of 
dividends for several years tocome. If this is so, and I 
have every reason to believe the earner to bean 
authority on railway matters, ‘it is about time some very 
interesting questions were asked in Parliament. Thank- 
ing you, &c., 

} Yours respectfully, 
CHARLES BADDELEY, 
Consulting Engineer, Birmingham. 
Baddely, Vauxhall, Birmingham, October 28, 1902. 








Tue Gas Works Directory AND STATISTICS, 1902-3. 
—Messrs. Hazell, Watson, and Viney, Limited, 52, Long 
Acre, London, W.C., have just issued, at 6s. net, the 26th 
number of this publication, which gives under the name 
of each town in England and Wales, Scotland, and 
Ireland, alphabetically arranged, a record of the financial 
condition, capacity, production, and officials of gas works, 
while some of the principal foreign works are alsoincluded, 
the record extending to nearly 400 pages. There are also 
lists of associations of ——s. and managers, with an 
alphabetical list of officials. The work has been revised 
to August, 1902. 





LrEeps AssociATION OF ENGINEERS.—At the monthly 
meeting of this Association, held on the 30th ult., the 
President, Mr. G. W. Blackburn, M.I.M.E., in the chair, 
Messrs. W. Sheldon, S. Thornton, J. H. Kitson, T. Rose, 
and C. H. Holgate were elected on the committee, and 
Mr. J. H. Whitehead was appointed auditor for the 
ensuing year. Mr. J. Miley gave an interesting paper 
on the ‘* Use of High fipesd utting Steel.” He dealt 
with the tempering and hardening of steel, and gave 
several instances of the tests made by him with air- 
hardened steel. He exhibited several cuttings he had 
taken at the works of Messrs. Vickers, Son, and Maxim, 
and Messrs. Moorhouse and Son. An interesting dis- 
cussion followed, in which Messrs. G. W. Blackburn, 
J. C. Moorhouse, G. RK. Goldsack, and others took part. 
At the conclusion of the meeting a hearty vote of thanks 
was accorded Mr. Miley on the motion of Mr. Moorhouse, 
seconded by Mr. Goldsack. 


CATALOGUES.—We have received from Messrs. James 
Simpson and Co., Limited, of 101, Grosvenor-road, 8. W., 
copies of their new catalogue describing the ‘‘ Webster” 
steam separator and the ‘‘ Webster” feed-water heater 
and purifier.—Messrs. Vandam, Marsh and Co., Limited, 
of 15, Gerrard-street, Soho, London, W., have sent usa 
copy of their new price-list of electrical supplies. | This 
list is very extensive, the letterpress, which 1s copiously 
illustrated, extending over 328 pages.—The Machine 
Tool Works Breuer, Schumacher and Co., Limited, of 
Kalk, have issued an English edition of their catalogue 
of hydraulic machine tools for steel works and rolling mills. 
Included in the catalogue are illustrations of bloom, billet, 
and plate-shears, sleeper-presses, and forging-presses. 
The firm also make large flanging-presses.—Messrs. 

J. Skelton and Co., of 71, Finsbury-pavement, London, 
E.C., have issued a new catalogue, giving particulars of 
some very remarkable rolled steel beams, which they are 
offering to the consideration of engineers and architects. 
The special feature of these beams is the great width of 
the flanges, which, in the smaller sizes listed, is equal to 
the depth of the beam. Some of the larger beams are 
veritable girders in themselves, the largest size now 
ready being 294 in. deep by 11}# in. wide. The web in 
this case is about }} in. thick, These can, it is stated, be 
— without extra charge in lengths up to 39 ft. 
—The North British Rubber Company, of the Castle 
Mills, Edinburgh, have sent us their new price list of 
rubber-belting hose, tubing-valves, matting, and rubber 
sundries generally. Various vehicle tyres, both of 
the solid and pneumatic type, are also illustrated.— 
We have received from the Janavile Iron Works Com- 

y, Jeansville, Pa., U.S.A., a copy of their new cata- 
ogue describing their pump, which 1s specially designed 
for dealing with high lifts and gritty or acid water. 
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THE JOHN COCKERILL COMPANY. 
Tus important undertaking has fallen upon rather 
evil times. The company has been well supplied with 
orders, but the profits realised in 1901-2 showed a con- 


siderable reduction as compared with 1900-1. This ad- | 


verse result was due to labour difficulties and increased 
competition. The company’s Marie and Caroline collieries 
ure nearly exhausted, and the extraction will in future be 
concentrated principally in the Collard workings, although 
ventilation and =e services will still be continued 
at the Caroline pits. The cost of raising coal from the 
company’s pits has declined with the lower wages now 
current ; and the outlook in connection with the supply 
of fuel for the company’s works is for the present en- 
couraging. e@ company’s coal concessions are being 
exhausted, and it has been deemed advisable in conse- 
quence to proceed with explorations in the Belgian Lim- 
bourg ; these explorations have been crowned with success, 
several available beds of coal try! been discovered. 
The company’s mineral workings at Ottange and Kirch- 
berg are yielding satisfactory results. The Carolus mine, 
at which working operations have not yet been com- 
menced, is held in reserve for the future. At the com- 
mencement of the financial year 1901-2 the company 
had pig iron on hand to the extent of 25,000 tons; the 
council of administration accordingly reduced produc- 
tion, to some extent, for the first six months of the year, 
and it was = resumed with vigour when stocks had 
been considerably run down. Recently, however, the 
company has found itself sufficiently provided with 
orders for pig to blow in six furnaces. The cost of pro- 
ducing pig has sensibly declined, and it is expected to be 
brought down still further by the utilisation of gas from 
furnaces. The company is at present working with gas 
two motors of 200 horse-power each, and two others of 
600 horse-power each, as well as two blowing engines, 
also of 600 horse-power. A new blowing engine of 1200 
horse-power will be brought into operation in a fewmonths. 
The company’siron works have not received, like its steel 
works, orders running for long terms; but they have been 
supplied with orders from day to day to a sufficient extent 
to enable them to pass through a rather difficult time, 
and the production of 1901-2 exceeded that of 1900-1 
by 15 per cent. ; the profit realised was, however, less 
satisfactory. The company’s steel works have been sup- 
lied with orders for rails from the United States and 

exico, as well as with considerable orders for rolling 
stock for the Belgian State Railways. The prices ob- 
tained would have been more remunerative if German 
competition had not been so severe. The outlook 
for the current year is considered encouraging. The 
company’s foundries did well in all respects in 1901-2. 
The company has been well supplied with orders for 
wheels during the last few months, notwithstanding the 
competition which it has had to sustain from foreign and 
Belgian firms. The company delivered last year seventy 


large and small locomotives, as well as numerous gas |}, 


engines and other machinery. The profit obtained was 
satisfactory, although the tonnage delivered was scarcely 
so large as in 1900-1. As regards the current year, 
the Belgian Government has come to the aid of 
Belgian mechanical industry by giving out various 


orders for oy hoe The company’s boiler works | } 


turned out 108 boilers last year, ranging in size from 
small locomotive boilers to large boilers for steamers. 
The company’s bridge works were well employed last 
year, and the orders already in hand will occupy them 
until next spring. In its shipbuilding department, the 
company built last year a good number of vessels adapted 
for sea and river transport. These ships were built prin- 
cipally in execution of foreign orders. The rough profit 
realised by the company from all sources in 1901-2 was 
172,523/. From this profit, however, 72,447/. was written 
off for depreciation, the rate charged being 6 per cent. on 
premises, and 14 per cent. on tools. Other charges (in- 
cluding interest and sundry donations) were also written 
off last year to the extent of 49,0137, leaving a 
balance of 51,0637. available for dividend. The dis- 
tribution for the year has been fixed at 2/. 8s. per 
share, payable as from November 3. The orders in 
hand at the close of October, 1902, represented a 
value of 532,280/., as compared with 595,360/. at the 
close of October, 1901. At the commencement of June, 
1902, the company was employing 9560 persons, as com- 
ag with 9510 at the commencement of June, 1901. 

he amount paid in wages in 1901-2 was 453,834/., as 
en with 502,6347. in 1900-1. The amount paid to 
employés for compensation for accidents, pensions, and 
temporary assistance last year was 8769/. Assistance 
was also rendered to various philanthropic institutions 
and organisations to the extent of 18,0317. The total 
direct and indirect assistance extended by the company 
to its employés in 1901-2 was, oncerdiiel , 26,8001., re- 
duced to 24,569/., upon account being taken of the efforts 
made by the employés themselves to provide for con- 
tingencies. 








AN Iranian SusMartneE Boat.—The Italian Minister 
of Marine has sent the Venice arsenal a model of a sub- 


marine boat which is to be built during the next eighteen 
months, 





coral rahe dpe annual ee of Pons eee 
ires, specially adapted to young people, at the Roy 
Trstitution, will be delivered by Professor H. 8. Hele- 
Shaw, LL.D., F.R.S., Professor of Engineering in Univer- 
sity College, Liverpool, whose subject is ‘‘ Locomotion : 
= the Earth, through the Water, in the Air.” The first 
— will take place on Saturday, December 27, at 
0 clock, and the remaining lectures will be delivered on 
ecember 30, 1902, and on January 1, 3, 6, and 8, 1903. 


LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 18th ult., Messrs. Mordey Carney, 
Limited, of the Woolston Works, Southampton, launched 
| @ steel screw tug and — vessel named Lucy, of the fol- 

lowing dimensions: Length, between perpendiculars, 78 ft. ; 
breadth, 16 ft. 84in.; depth of hold, 8 ft. 6in. This 
vessel has been built to the order of the Admiralty for 
the Naval Ordnance Department. The vessel is designed 
for towing and carrying naval stores, and has a stron 
mast and derrick for working cargo, and the hold, 
forward of boiler-room, is 16 ft. 6 in. long. The vessel 
carries one boat slung in davits amidships, and has a steam 
windlass. The engines are of the compound surface-con- 
densing type, with cylinders 12} in. and 25 in. in diameter 
with a stroke of 16in. The propeller is of bronze, with 
removable blades. The boiler is of the return-tube type, 
9 ft. 6 in. in diameter by 8 ft. 9 in. long, and is con- 
structed for 125 lb. working pressure. 





Messrs. Denny Brothers, Dumbarton, launched on 
Tuesday, the 21st ult., a twin screw steamer of 7000 tons 
for the Australasian United Steam Navigation Company, 
Limited. Her principal dimensions are: Length, 415 ft. 
between perpendiculars ; breadth, moulded, 52 ft. ; and 
depth moulded to upper deck, 31 ft. 44 in. She has 
accommodation for 125 first-class passengers in state- 
rooms on upper and shelter decks, and 136 second-class 
passengers in cabins on 7 deck aft. The first-class 
dining-saloon is situated at fore end of a large deck-house 
on the shelter deck, and the second-class dining-saloon at 
the after end of the same deck-house. A handsomely 
fitted up music-room is onthe promenade deck immedi- 
ately above the dining-saloon. The engines will be fitted 
by Messrs Denny Brothers, Dumbarton. The vessel 
was named Kanowna. 





On Saturday, the 25th ult., the steel screw cargo 
steamer Norheim, built by the Laxevaags Engineering 
and Shipbuilding Company, Bergen, oe went for 
her trial trip, and after compasses had been adjusted, pro- 
ceeded to the measured mile, where a series of trials were 
run, and a mean speed of 10} knots attained. The dimen- 
sions are: Length, extreme, 256 ft.; breadth, 36 ft. ; 
depth, 19 ft. The engines, which have also been con- 
structed by the Laxevaags Company, are of the triple- 
expansion type, having cylinders 174 in., 29 in. and 48 in. 
in diameter by 33 in. stroke. The working pressure is 
175 lb. The deadweight carrying capacity is about 2200 
tons. 





The s.s. Zone was successfully launched on Tuesday, the 
28th ult., by Messrs. Joseph L. Thompson and Sons, Li- 
mited, of the North SandsShipbuilding Yard, Sunderland. 
She has been built to the order of Messrs. Turner, Bright- 
man,and Co.,of London, and is the seventh vessel Messrs. 
Thompson have constructed for the owners. ‘The vessel 
as been specially designed for the purpose of carrying 
fresh meat, and will be run in the service of the River 
Plate Fresh Meat Company, Limited, of London and 
Buenos Ayres. The principal dimensions of the vessel 
are: Length, 375 ft. ; beeadeh, extreme, 48 ft. 6 in. ; and 
depth, moulded, 26 ft. 11 in. The engines and boilers 
ave been constructed by Messrs. Blair and Co., Limited, 
of Stockton-on-Tees, having cylinders 244 in., 40 in., and 
66 in. in diameter, and 45 in. stroke, being supplied with 
steam by three boilers working at 180 lb. pressure. 


On Tuesday, the 28th ult., Messrs. R. Craggs and Sons, 
Limited, launched from their Tees Dockyard, Middles- 
brough, a fine steel cargo steamer named Hektos, of the 
partial awning deck type, 290 ft. long, 40 ft. beam, and 
19} ft. deep. The machinery will be fitted by the North- 
Eastern Marine oman ompany, Limited, Wallsend- 
on-Tyne, and will have cylinders 21 in., 34 in., and 56in. 
in diameter by 39 in. stroke, steam being supplied by 
two single-ended boilers working at a pressure of 165 lb. 
to the square inch. The general arrangement affords a 
large cubic capacity, and is expected to give a displace- 
ment of about 3090 tons deadweight on a light draught. 
ba speed guaranteed is 10 knots in the fully-laden con- 

ition. 








On Wednesday, the 29th ult., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland Dockyards 
nana the Leeuwarden, a fine steel screw 
steamer built to the order of the General Steam 
Navigation Company, Limited, of London, for their trade 
between Harlingen and London, especially built for carry- 
ing the cheese and butter and farm produce of the rich 
provinces of Friesland and Groningen. Her principal 
dimensions are: 230 ft. by 34 ft. by 23 ft. moulded to 
shelter deck, and with a deadweight carrying capacity 
of about 1150 tons on a light draught of water. 
Triple-expansion engines will be supplied by Messrs. 
Richardsons, Westgarth, and Co., Middlesbrough, having 
cylinders 22 in., 35 in., and 59 in. in diameter by 39 in. 
stroke, for a speed of 12 knots loaded. 


The cruiser Cornwall was launched at Pembroke Dock- 
yard on Wednesday, the 29th ult. The Cornwall is a 
first-class cruiser of the Monmouth class. Her prin- 
cipal dimensions are: Length between perpendiculars, 
440 ft. ; extreme breadth, 66 ft. ; mean load draught, 
24 ft. 6 in.; displacement, 9800 tons. The ship is built 
on the combined transverse and longitudinal system of 
framing in the central the frames being plated both 
internally and externally. oe the keel on each side 
five strakes of steelplates are worked so as to add strength 
to the ship’s structure. Vertical side armour, varying 
from 4 in. in the thickest part to 2 in. thick at the bow, 
extends for about three parts of the ship’s length between 


the lowerand the main decks, and olen it terminates 











aft an athwartship bulkhead, plated with armour 3 in. 
thick crosses the ship, and with the side armour forms 
what might be termed a citadel and encloses most of the 
vital parts of the ship. Abaft the armour bulkhead the 
lower deck is constructed of two plates, each 1 in. in thick- 
ness. The main deck from the same point is formed of 
one thickness of Pl gas only. The upper and fore- 
castle decks are plated with steel and wih be covered 
with wood. On the forecastle deck, 50ft. or 60 ft. from 
the bow, and on the upper deck aft, shallow circular bar- 
bettes formed of armour 3 in. thick have been con- 
structed to carry the principal guns. The ship will be 
propelled by two independent sets of vertical triple-ex- 
— engines, each of 11,000 horse power, and each 

aving four oe Steam will be supplied from 24 
Babcock and Wilcox water-tube boilers, the working pres- 
sure of which will be 270 lb. to the square inch. The 
gun-metal propeller blades, three in number on each shaft, 
can be set to three different pitches. The vessel will be 
armed with 14 6-in. breechloading guns, four mounted 
in pairs under shields in the barbettes and ten singly in 
the ten casemates, eight 12-pounders and three 3-pounder 
quick-firing guns, eight Maxims, and two boat and _ field 
guns. Two submerged torpedo tubes are to be fitted, 
and the ship will carry seven 18-in. Whitehead torpedoes, 
and five 14-in. torpedoes for use in the boats. The crew will 
number 678 officersand men. The original estimated cost 
was 761, 449/., of which there will have been spent by March 
31 next 529,715/. The ship was laid down on March 11, 
1901, and, according to the present Admiralty pro- 
gramme, should be completed in 1903-4. The weight of 
the ship at the time of launching, including cradle and 
330 tons of water ballast, was 5338 tons, and her mean 
draught was 14 ft. 10 in. 


Messrs. W. Doxford and Sons, Sunderland, launched 
on Thursday, the 30th ult., the turret -deck steamer 
Bleamoor, for Messrs. W. Runciman and Co., Newcastle. 
The vessel, a duplicate of the Aviemoor, is 3424 ft. in 
length, 46 ft. 34 in. in breadth, and 27 ft. 54 in. moulded 
depth, and her deadweight is 6150 tons. Messrs, Doxford 
are supplying the engines and boilers. 








On Saturday, the 1st inst., the handsome new steamer 
Courtfield, built by Messrs. Ropner and Son, Stockton- 
on-Tees, to the order of Messrs. Harris and Dixon, of 
London, underwent her trial trip in the Tees Bay, and 
answered in every way the tests applied to her. She 
is a superior type of cargo steamer, suitable for the 
Indian and Atlantic trades, her principal dimensions 
being : tag 404 ft.; breadth, 51 ft. 6 in.; depth 
37 ft. 5in. Her triple engines are by Messrs. Blair and 
Co., Limited, having cylinders 27 in., 45 in., and 74 in. 
in diameter by 48 in. stroke. She has three boilers, 14 ft. 
by 11 ft. 6 in., working at a pressure of 180 lb., fitted with 
| Raed forced draught, Weir’s feed-heater, Edmiston’s 
feed-filter, evaporator and feed-heater, steam ash-hoist, 
special ash-discharging gear, &c. Her average speed will 
be 10 knots. 


On Monday, the 3rd inst., there was launched from the 
shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a handsomely-modelled steel screw tug, her dimen- 
sions —— 114 ft. by 21 ft. by 12 tt. 10 in..moulded. The 
vessel is of a handsome model, the lines being exception- 
ally fine, so as to obtain a high rate of speed: Powerful 
engines will be fitted by Messrs. Tin le, and 
Hutchinson, Limited, Vulcan Iron Works, Scott-street, 
_—- Pa the vessel left the ways she was christened the 

owerful. 


The trials of the Duncan, first-class battleship, have 
been concluded. During her full-power trials the mean 
8 on five runs on the measured mile was 19.11 knots. 

ce following table gives the principal details of each 
trial : 








ls Hours, | 30 Hours. 8 Hours 
| 3600 | 13,500 *| Full — 
H.-P. | 1.H.-P. | LH.-P 





Draught of water—forw: 
’ ” —aft.. ae 
Steam pressure in boilers, per 

squareinch .. PY .-| 2131. 270 Ib. 
Vacuum in condensers — star-| | 
rd ; ee 


.. 26 ft. 2 in. 26 ft. 2 in.| 26 ft. 2 in. 
26,, 11 ,, |26,, 11,, | 26,, 11, 


291 Ib. 
| 
26.5 in. 25.7 in. 25.4 in 











Vacuum in condensers—port ..; 27.5 ,, 26.9 ,, 26.5 ,, 
Revolutions per minute—star-| 

board .. ae ae eel eee 110.8 120.5 
Revolutions per minute—port 72.6 111.6 121.1 
Mean indicated horse-power—, 

starboard Ey <e -.) 1941 6,939 9,196 
Mean indicated horse-power— 

parte ek Ha Me Sl 6,778 9,026 
Total indicated horse-power ..| 3755 13,717 18,232 
Speed, by log 11.9 san ic knots; 18.9 knots 





The Duncan was built by the Thames Shipbuilding 
Company, who were represented by Mr. Warriner, Cap- 
tain E. i. Bayly, of the Chatham Dockyard Reserve, 
was in command of the ship. Mr. H. Bone and Mr. A. 
R. Pattison represented the. Admiralty, Mr. G. A, 
Hodgson, the chief engineer of the yard, and Fleet Engi- 
gineer Baker, the Chief Inspector of Machinery. The 
vessel will now be completed for sea. 








Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in the first nine months 
of this year was 2,441,984/., as compared with 2,401,035/. 
in the corresponding period of 1901, showing an increase 
of 40,949/., or 1.70 per cent. : 
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THE PHYSICAL SOCIETY. DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
A paper ‘‘On the Existence of a Relationship between ; . e 
the Spectra of some Elements and the Squares of their (Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
Atomic Weights,” by Dr. W. M. Watts, was read at the 


meeting held on October 31, 1902, by Professor Everett. 
The author has detected two kinds of relation between 
the spectra of some allied elements. In the first kind, 
which is illustrated by comparisons between zinc, cadmium, 
and mercury, and also between gallium and indium, the 
differences rene the oscillation frequencies of certain 
lines of one element are to the differences between the 
oscillation frequencies of the corresponding lines of 
another, as the squares of their atomic weights. In the 
second kind the relation is not between two but between 
three spectra, and is illustrated by the trio potassium, 
rubidium, and caesium, as well as by the trio calcium, 
strontium, and barium. The element of greater atomic 
weight has the smaller frequency; and, in comparing 
corresponding lines, one from each of the three spectra, 
the differences of frequency are proportional to the dif- 
ferences between the squares of the atomic weights. If 
each of the spectral lines in question is represented by a 
point whose co-ordinates are “‘frequency ” and “‘ square of 
atomic weight,” the three points which represent three 
corresponding spectral lines will lie on one straight line in 
the diagram, and these straight lines will be parallel for all 
the components of a given set of corresponding groups. 
When asimilar mode of plotting by points is employed to 
exhibit the first kind of relation, the joins of corresponding 
points meet in a point, which lies on the axis of fre- 
uencies; in other words, on the line of zero atomic weight. 

his relation was indicated by Ramage about a year ago, 
as holding for corresponding doublets and triplets. 

Lord Kelvin expressed his interest in the paper. 

Professor Perry asked to what extent the points actu- 
ally lay upon straight lines. He had worked with the 
spectra of potassium, rubidium, and caesium, and knew 
that many relations which apparently held, on careful 
examination were found not to be true on account of 
certain points falling slightly off the curves. He would 
like to compare the author’s results with some of his own 
work. 

A paper on “The Size oy Atoms” was read by Mr. 
ms Ridout. This investigation deals with the size 
of dissociated atoms, or ions, and the results obtained 
refer to a dissociated atom as the smallest quantity of 
matter which can take part in an electrolytic action. 
The element chosen is hydrogen, and the author con- 
cludes that, in round numbers, 1144 million atoms are 
necessary to form a line 1 centimetre long. The method 
employed consists in finding a pair of spheres ‘which 
would be charged by the quantity of electricity known 
to be necessary to electrolyse a given quantity of the 
body under exemination—in this case water—to the 
known difference of potential of its ions. From this the 
size of the atoms is deduced, subject to certain assump- 
tions enumerated and discussed in the paper. The atoms 
are regarded as spherical and closely packed. To facili- 
tate the calculations, the packing is assumed to be such 
that the centre of any sphere is immediately above the 
centre of the sphere upon which it rests. Under these 
circumstances the total volume of spheres necessary to 
fill a given cube is equal to that of the single sphere 
about which the cube 1s described. The electrical capa- 
cities of isolated spheres being proportional to their 
diameters, it follows that the total capacity of any 
number of such spheres is equal to the capacity of a 
single sphere, the diameter of which is equal to the sum 
of the diameters of the small spheres. Using these two 
propositions, the size of the atoms is easily deduced 
from the pair of spheres already determined. The author 

oints out that the method fixes both the superior and the 
inferior size of the atoms, and gives therefore the true 
value. 

Lord Kelvin remarked that he had often concerned 
himself with the size of atoms, and pointed out that the 
value obtained by the author for the diameter of a 
hydrogen ion was almost exactly one-half of that which 
he had obtained for the diameter of a molecule of 
hydrogen. The fact, however, might be a coincidence. 
He had dealt with a sphere which would have the same 
effect as a double atom of hydrogen. While avoiding the 
assumption that atoms are hard and spherical, it was 
usual to treat them as such for purposes of calculation. 
The paper was an important one, but there were many 
assumptions which required looking into. Lord Kelvin 
said that in dealing with the subject of atoms, it was neces- 
sary to consider the atoms of electricity. The atomic theory 
of electricity, now almost universally accepted, had been 
thought of by Faraday and Clerk-Maxwell, and de- 
finitely proposed by Helmholtz. The atoms of electricity 
were very much smaller than the atoms of matter, and 
permeated freely through the spaces occupied by these 
reater atoms, and also freely through space not occupied 
oy them. An atom of electr'city in the interior of an atom 
of matter experienced electric force towards the centre of 
theatom. We were forced to conclude that every kind of 
matter had electricity in it, and Lorenz had named electri- 
city as the moving thing in atomic vibrations. If the elec- 
trions, or atoms of electricity, succeeded in getting out of the 
atoms of matter, they proceeded with the velocity of light 
and the body was radioactive. It was therefore not surpris- 
ing that some bodies showed radioactive properties, but 
rather surprising. that such properties were not shown 
by all forms of matter. Our knowledge of this subject, 
which originated with the discovery of the uerel 
rays, had been greatly advanced by the experiments 
carried out at the Cavendish Laboratory ; and he had no 


doubt that in the next two or three years much light 
would be thrown upon this important matter. 
Professor Everett asked why the author had taken the 


AUGUST. 





AUGUST 


other cases. 
70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


The author said that the latest determinations of the 
constant approximated to that number. 

Professor H. L. Callendar exhibited some ‘‘ Vacuwm 
Calorimeters.” Three of the calorimeters were for the 
determination of the specific heat of mercury, water, and 
steam respectively by the steady-flow method. The 
fourth was a vacuum-jacketed Bunsen calorimeter. Pro- 
fessor Callendar gave some details of the instruments, 
and described the method of using them. 

Miss A. Everett exhibited some *‘ Photographs of Cross- 
Sections of Hollow Pencils formed by Oblique Transmission 
through an Annulus of a Lens.” The direct rays of an 
are light were allowed to pass through an annulus of a 
convex lens tilted to an angle of 45 deg. with their direc- 
tion, and placed at a distance of about twice its focal 
length from the are. The photographic plate was placed 





specific inductive capacity of water equal to two. 


at right angles to the beam, and a series of exposures 
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SEPTEMBER 
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OCTOBER 


___ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1. in all 


The price of quicksilver is per bottle, the contents of which vary in weight from 
Heavy steel rails are to Middlesbrough quotations. 





were made at gradually increasing distances from the 
lens. Two series of photographs were shown, the first 
series from a plano-convex lens with one annulus, and the 
second from a double convex lens with two annuli. 

The meeting then adjourned until November 14, 1902. 








YorksHirE CoLtece Encingerine Soctety, LEEDS.— 
On Monday, October 27, Professor Thompson. B.Sc¢., 
ave a lecture on ‘Some Considerations on Traverse 

urveying.” This method, the professor stated, is the 
only one available for mine-surveying. He explained the 
uses and limitations of various surveying instruments. 
He also demonstrated the cause and extent of possible 
errors, and showed the method of calculating the compen- 
sation necessary to correct them, A discussion followed, 
and a vote of thanks to the lecturer closed the meeting. 
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ELECTRICALLY-DRIVEN CARS ON COMMON ROADS. 


78" pte creme 





On July 6 last some tests were made of an electri- 
cally - driven car, which forms part of a series 
built by Engineer M. Schiemann, of Dresden, for 
service on common roads in the Bielathal district. 
We illustrate the car in question, and a trailing coal 
and mineral wagon; this had been fitted up with 
seats for the accommodation of a number of the visitors. 
Both cars are built on two bogie trucks, those of the 
motor car are turned by a handwheel, those of the 
trailer, or trailers, meeting the curves automatically 
by the action of the coupling-bars. The trailers follow, 
therefore, the lead of the motor car. The current is 
supplied by overhead wires, and collected by two trolley 
bars carried in a swivel bearing on the car roof. The 
trolleys have sliding contacts, of soft metal, made 
with oil grooves. In general design the cars and 
trailers are very similar to the ordinary types of rail- 
way and tramway vehicles. The motor cars weigh 
4 tons and can carry 1 ton; the trailers weigh 14 tons 
and have a carrying capacity of 34 tons. Ona level, 
the travelling speed is 5.6 miles an hour, and stretches 
on a — of 7 in 100 are easily covered at a re- 
duced speed. 








INDUSTRIAL NOTES. 

_Amonc the numerous matters to be settled in connec- 
tion with the war in South Africa, now happily ended, 
the labour question seems likely to occupy a prominent 
place. There are three classes of workers involved, be- 
sides the mineowners and the employing class gene- 
rally—namely, the white man, native labour, and 
imported Asiatics. The white man, altogether ignor- 
ing priority of right on the part of the natives, in 
this connection claims the first place. He has hitherto 
been the ‘‘ boss” for the most part over native labour. 
He will fight to maintain that position. Workers in 
labour organisations in South Africa have for some 
time been cautioning their British fellow-workmen not 
to migrate to any part of South Africa affected by the 
war. English reports of trade unions reproduce the 

rotests sent to them, and add similar words of caution. 

he white men, therefore, are jealous of any large ad- 
ditions to their rank, from men of their own race, 
lest longer hours and lower wages may result. They 
strongly protest against any large influx of ‘“ native 
bour” on the same grounds, with this added bitter- 
hess, lest native labour might replace white labour. 

Native African labour seeks better terms, while em- 
ployers seek to reduce such terms; in this resistance 
to reductions in wages the white man will concur, lest 
it may end in a decrease of his own earnings. Any 
influx of Asiatic labour will be resisted strongly, as 
Prejudicial to the cause of labour generally. ‘Such 
an Inroad might lead to a conflict of races; the 
Whites and African blacks against Asiatics ; and pos- 
sibly a combination of the black races against Euro- 
peans in the event of the white man being largely 
Superseded. 

At a mass meeting of miners, held at Johannesburg 
ast month, the following two resolutions were carried, 
Yoleing the white man’s view of the situation ; 














‘1, Resolved.—That we enter our earnest protest 
against the threatened coercion implied in the state- 
ment made that it may be deemed necessary to import 
Asiatic labour in order to work the mines profitably. 
All the mines made enormous profits before the war, 
when labour of all kinds was paid higher than now. 

‘*2. That we ask that the labouring man be recog- 
nised as distinctly entitled to as much consideration as 
any other body or class of men; that our wrongs be 
listened to; our claims considered in moderation and 
openness ; and that we will not be allowed to be con- 
verted into white slaves, and the Rand degenerate 
into a white compound.” 

The intention and meaning of these resolutions are 
very clear, if the language employed in them is not 
quite so definite as it might have been. The African 
will support the European in resisting the importation 
of Asiatics, that is certain. But the expression ‘‘a 
white compound” equally refers to native labour. 
Nearly 70 years ago slavery was abolished in all 
British colonies. Anything that might infringe that 
measure will be jealously watched in the Mother 
Country. British trade unions will be on the alert, 
on behalf of their members at home and abroad. A 
war of races would be even more terrible than the war 
that has just closed, for in such a war the interests of 
the employing and the employed classes would be in 
direct conflict. Until these matters are in some way 
adjusted the work of reorganisation in South Africa 
will be impeded. 





The London Trades and Labour Gazette is untiring 
in its denunciations of the huge trusts and combines 
which threaten to revolutionise all industry, trade, 
and commerce. It is impossible to forecast the future 
with any precision, but it needs no prophet to predict 
that great changes are inevitable under the new 
régime inaugurated by American millionaires. Com- 
panies formed under the Public Companies Acts have 
considerably changed the conditions of trade, but 
these, as a rule, aimed at developments not — 
cable to private firms. An absolute control of trade 
was seldom attempted, though the germ of monopoly 
was present in certain undertakings. The trust or 
combine of modern days aims at an absolute control on 
a large scale. The Gazette is not quite satisfied with 
the action of the recent Trades Union Congress ; it 
thinks that its attitude towards an aggressive policy 
is not quite the proper thing at present. But it is 
the aggressive policy of the last ten or twelve years 
that has brought about all the trouble. Few of 
these men know anything of industrial history and 
conflicts earlier than 1889. The Gazette thinks that 
the liquor traffic, and corn, flour, and bread, will 
next feel the powerful influence of millionaire com- 
bines. Political action is regarded as the one remed 
for all social and industrial ills. Municipalisation is 
advocated on a large scale in respect of housing the 
working classes, transit and transport, lighting and 
water. The idea is that man in the mass is better and 


mass is made up of individuals, and as the elements 
are, so will the mass be. It is so in Nature, in 
chemistry, in manufactures, industries of all kinds. 
How can the law be different in humanity ? 


The ‘‘ co-operative boycott,” instituted or initiated 
by the Traders’ Defence Association in various parts 
of the country, especially recently in several Lanca- 
shire towns, has brought face to face the traders, so- 
called, and the co-operative societies. In their resolve 
to fight the question out, the Co-operative Defence 
Committee called for a guarantee fund of 100,000/., of 
which over 83,000/. has been guaranteed, 50,000/. of 
which is by the Co-operative Wholesale Society, Man- 
chester. Such a conflict is not very creditable to our 
system of trade ; for, after all, it is an onslaught upon 
one form only of collective trade, public companies 
and private companies being in all essential respects 
similar. The idea of the co-operative societies was at 
first to institute legal proceedings, probably for an in- 
junction to restrain the Traders’ Defence Association 
from such action as might tend to injure the plaintiff 
societies. This, however, has been abandoned for the 
present. Meanwhile a call of 1 per cent. has been 
made upon the Guarantee Fund towards the expenses 
of the agitation. In the meantime the conduct of the 
Traders’ Association is to be keenly watched in case 
of practices which may be deemed unlawful. The 
co-operative movement hea ot beyond the possibility 
of serious injury by an pa. lb de of sehen The 
accumulated funds are es the annual trade is enor- 
mous, and the profits available for distribution annu- 
ally are immense. ‘‘ Traders” may as well regard it 
as one form of competition, to be met by supplying the 
best articles at the lowest rates which can leave a 
reasonable margin of profit to the trader. In any 
case, workmen form the bulk of the co-operative move- 
ment, while the great mass outside it deals with the 
traders, It is not wise to drive this other class into 
sympathy with the movement. 


The Women Workers’ Conference, held in St. Cuth- 
bert’s Hall, Edinburgh, last week was attended by 
about 300 delegates, some being from the Colonies. 
If one might judge by the reports of proceedings, 
women workers were conspicuous by their absence. 
The Countess of Moray was to have presided, but in 
her absence Mrs. Maxtone-Graham occupied the chair. 
Lady Battersea opened the conference by an address, 
setting forth the general work of the conference, the 
questions mentioned being education, temperance, the 
wage-earnings of women and children, the permanent 
care of the feeble-minded, and amusement as it con- 
cerns life. Great stress was laid on the latter, it 
being contended ‘‘that recreation and amusement 
formed a very important factor in every life.” It ‘‘ was 
a weapon for fighting vice, impurity, and _hooli- 
ganism,” &c. It may be so, but the misfortune is that 
many people think more of amusement than of work. 
University education and the franchise for women 
were discussed, but it did not appear to what extent 
working women could or would share in either. On 
the subject of public-house trusts the ladies differed ; 
one section regarding them as aids to temperance, the 
other distrusting them. On the question of wage- 
earning children, there were differences of opinion. 
One lady speaker urged that they should help the 
children against the school board, which was stamping 
out the home-life of the child. How little those ladies 
know of the ‘‘ home-life” of poor children. But too 
early work for children was condemned. Employment 
for women was discussed, but it mainly had reference 
to higher grades, in which education is required. The 
mill-worker, the shop girl, the laundress, the domestic 
servant, and other ce wherein the majority is 
employed had scant attention in ‘‘ the conference of 
women workers.” 





The position of the coalminers’ dispute in France is not 
easily discernible from the contradictory reports which 
appear from time to time. The announcement of the 
settlement of the dispute, even as a temporary mea- 
sure, seems to have been premature. It is now re- 
ported that 100,000 men were out on strike atthe date 
of the conference of British, French, and Belgian 
miners on Friday last, at the Lord Warden Hotel, 
Dover. These men, it was stated, are fighting for a 
10 per cent. advance in wages, and for the formation 
of courts of conciliation and arbitration for the various 
coalfields on the Continent. The National Federation 
of Miners of Great Britain voted 1000/. to those on 
strike to carry on theagitation. The resolution passed 
promised assistance during the struggle, and urged 
the acceptance of arbitration to settle the present dis- 
pute, oak then the creation of a board of conciliation for 
the future. In Paris it seems that on the same day an 
announcement was made at a Cabinet Council that 
the coal companies were prepared to come to terms 
with the men. M. Combes stated that ‘‘ the reports 
spread abroad by political agitators, as to the irrecon- 
cilable attitude of the colliery owners” was untrue. 
On the same date the directors of the ape companies 





greater than in the individual, It may be so, but the 


were, it is reported, considering the conditions sub- 
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mitted by the miners upon which the men would 
resume work. Subsequently they sent a letter to the 
Prefect stating that it was, in their opinion, prema- 
ture to discuss the question of arbitration, as up to that ship builders, and the shipwrights. It appears that 
date the men had presented no definite demands to/| the whole question, as it affects the men who have 
the employers. They, the letter said, would consider | gone out on strike, is to be referred to the men them- 
the demands when presented. The whole thing appears | selves for a final decision. It would bea serious matter 
to be a tangle, in so far as negotiations and the action | for two branches to involve the entire trade in a dispute 
of the Government are concerned. But the fact remains | when the largest and best organised of the unions stand 
that 100,000 men were out on strike at the close of last | aloof, and have accepted the proposed reduction. 


week, 


Society of Engineers do not belong to it. The ship- 
painters at the close of last week decided to accept 
the proposed reduction, as had the boiler-makers, iron 





At an adjourned conference of Cleveland miners 
In the Wolverhampton district a more hopeful tone and mine-owners, held last week, it was agreed to ad- 
was manifest at the close of last week among producers | vance the wages wa eg segs per cent. for = 
of finished iron. There was some improvement in the ensuing quarter. similar advance was recently 
demand for bars, hoops, and sheets in the case of some | a 4 _ eat ns a oi Aes : 
leading firms, and this was regarded as the forerunner | f ir sae egaaS nw rte cahans Fok & aaa 
of better conditions generally in the trade. Strip and Th an increase in wages to the ee ‘t of L235 2 bp . 
best hoops were also in good current demand at he existing rates of wages are by them regarded as a 
ne ee ee ee ee Some 400 miners in Durham, employed at the Eldon 
blunted the edge of keen competition, which is a C on . iy 2 re y ‘nage wid 
matter for congratulation. In consequence of a lessened | Colliery, were fined 5s. each and costs for absenting 
demand for pig iron, the terms were a little easier for | themselves from work. The reason alleged by the 
finished iron makers. The price of pig iron is regarded | men was that a boy — ot _— ——— a one 
as an obstacle to further activity in the finished iron | Worked on during the remainder of the day when the 
branches. In the engineering and allied trades there | accident occurred, they absented themselves on the 
is little change to report. There are no serious signs | day following. The men and boys marched to Bishop 
of slackness, except in one branch, and in that—the Auckland with black-draped banners, headed by a 
ironfounders—there has been some improvement in one band play ing The Dead March in Saul,” while 
or two of the outlying districts. In the hardware in- thousands — dh peng in apenety- — demon- 
dustries there are greater variations, but actual slack- | 8tration is described as remarkable ; so, indeed, was 
ness is the exception. Most of the more | the occasion. } 
branches keep fairly or moderate! y employes ,afew) No — has yet vinnie wa J - “rg naan 
being quiet, fewer slack. Generally the situation is/ ™8Slon In America, appoin y + resident fvoose- 
not ¢ 2 a in rar pers t if not so encouraging as | — aoe er sigs oer ape are a the —— 
those directly affected would desire. n inverrupuion Of work was repor in some Gis- 
; ' EY | tricts by the action of the operators, but this has not 
In the Birmingham district the iron trade was re- | interrupted the work of the Commission. 
ported to be slightly better, and the tone more hope- | ' The o— ve mag in Ba a a months, 
ful. But it is complained that the improvement is | have been on strike at Mexborough, Yorkshire, have 
only partial, the smaller makers only realising the | intimated their desire to resume work—no concessions 
Belgian and German competitors are | have been made. 


barest profits. = 
till a tl in the side of producers. Orders have | 
cs hectones secede pe e | The strike of bricklayers at Kidderminster, which 


been coming in more freely for bars and sheets, but it § C 
is said that concessions are made in the rates. In the | began in April last, has ended. The award of the 
engineering and allied industries there has been little | arbitrator, appointed by the Board of Trade, is in 


change. In the other iron, steel, and metal-using in- | favour of the men. 


dustries the conditions are much the same. Serious | P : 
slackness is quite exceptional in these branches, A strike of some 2000 dock labourers is reported to 
have taken place at Montreal, the shipping being for 

The position of the engineering industries in Lan- = time tied up. The steamship companies gave in, 
and conceded a rise in wages to the extent of 50 per 


cashire remains without material change. In some! b 
special branches the firms are kept well engaged ; but a the demand being for an advance of 10 cents 
per hour. 


in the engineering shops generally the complaint is 


of want of orders to me those running out. It is Me teas 
said that comparatively little work is at present) The Yarmouth coopers threaten to strike if any 


coming forward. The electrical branches continue to | more barrels are imported of foreign make for packing 
be well employed, and some sections of the machine-| herrings. About 1500 persons, in public meeting 
tool industry. Locomotive builders, who have hitherto | assembled, agreed to a resolution for a strike against 
been well supplied with work, complain that German | those who imported any more barrels. 

firms are competing for colonial and other orders at 


























prices much below what English makers can enter- 
tain. The returns of branches of trade unions do not 
indicate any large increase of unemployed ; but the 
tendency is in that direction, slowly but surely. In 
the iron trades business has been very slow and un- 
satisfactory. The lack of enterprise in purchasing 
material indicates that users of such are not over- 
ressed with orders for the manufactured article. 
Jepression is scarcely the word to be ee as yet 
in any of the above-named branches; but the signs 
in various directions point that way, unless a revival 
takes place within a reasonable time. The failure to 
pass certain Bills in Parliament will affect some o 
these industries. 





The position of affairs on the North-East Coast in 
connection with the proposed reduction in wages in the 
shipyards became somewhat critical in the earlier part 
of last week. The boiler-makers and iron ship 
builders agreed to the proposed reduction rather than 
risk a strike. It was thought that this action on the 
part of the best-organised union in the districts 
affected would have averted a strike. But the ship- 
joiners, most of whom are members of the Amalga- 
mated Society of act > pose and Joiners, and the 
plumbers, who are well\organised, resolved to resist 
the reduction, and went out on strike. Many firms on 
the Tyne are affected, and also at Middlesbrough. On 
the Wear the men are governed by a Conciliation 
Board. At a meeting held the men asked the employers 
to postpone the pro reduction for six months ; the 
employers asked that they should decide as to the 
time of its enforcement. After discussion, the meet- 
ing adjourned without coming to any decision. At the 
Hartlepools nearly 1000 men have ceased work in the two 
branches mentioned. The reduction generally is equal 
to ls. 6d. or 2s. per week in the two trades resisting the 
proposal, Ef thes . 
and iron ship builders, engineers, and other classes of 
workmen will be affec A meeting of the Ship- 


building and Engineering Trades Federation was con- 


THE INSTITUTION OF JUNIOR ENGINEERS ; WIDENING 
or Lonpon BripcE.—By permission’ of the Bridge 
House Estates Committee, the members of this Institu- 
| tion recently paid a visit to the London Bridge Widening 
Works, and had the opportunity of witnessing the erec- 
tion of the last girder of the temporary footbridge. The 
resident engineer, Mr..W. B. Cole, Assoc. M. Inst. C.E., 
assisted by Mr. Lynton and Mr. Hugh Cruttwell, showed 
the party over. The works are being carried out with 
the object of widening the footways of London Bridge 
from the present width of 9 ft. 6 in. to a width of 14 ft. 
Advantage will be taken of the opportunity of increasing 
| the width of the roadway also from 34 ft. 6 in. to 37 ft., 

iving an additional 2 ft. 6 in. The existing width 

tween parapets is 53 ft. 6 in.; the new width will 
become 65 ft. The extra width will be carried on granite 
corbels or cantilevers projecting from the outer spandrel 
walls of London Bridge, the bed for these corbels being 
that of the existing dentil course. It is intended to place 
refuges at intervals over the bridge, and to light the 
bridge from standard lights fixed on these refuges. In 
order to carry out the work, it is necessary for the 
footways to be closed. For the convenience of foot- 
passengers, wera 4 footbridges are under course of 
construction, on both the east and west sides of 
London Bridge. Each footbridge consists of five spans 
of steelwork, one span 157 ft. 7 in., and four spans 
146 ft. 5 in., which are supported from the piers 
by steelwork trestles, and at the abutments by tim- 
ber trestles built up from the stairs leading down to 
the river, the intervals between the ends of the steelwork 








. If the strike is persisted in, the boiler-makers | 5 


and the =p f levels at the ends of London Bridge 
being filled in by timberwork. The clear width of the 
temporary footbridges is about 11 ft. 2 in., and the length 
from end to end is about 1006 ft. .On the top booms of 
the girders, and on the top timbers of the timberwork, a 
crane road is laid, and two electric cranes are mounted 
on each footbridge. These cranes will be used for dis- 
mantling the existing parapet, &c., and setting new 
stones. The total weight of steelwork is about 750 tons, 


THE INSTITUTION OF CIVIL ENGINEERS, 


Presidential Address of Mr. JOHN CLARKE Hawksuay, 
Delivered November 4, 1902. 

THE century which has just closed will always be 
memorable for the birth cad growth to maturity, and 
as some may say, to an honourable old age, of traction 
by steam power on railways. Far-reaching as the results 
of this growth have been throughout the world, this 
country could not have reaped so rich a harvest from it 
without a corresponding growth of our dock system, 
which has also made its mark in the nineteenth century, 

Ere it began but little had been done to improve our 
ports. The great growth we have seen in the tonnage of 
vessels had not yet begun. In 1800 the average tonnage 
of vessels trading to Live 1 was under 100 tons, ‘s 
late as 1845 two-thirds of the trade of the country was 
carried on in vessels of less than 400 tons. It is true that 
a century earlier the first Act for a wet dock—‘‘the 
Greenland Dock of the Surrey Commercial Dock Com- 
pany ”—received the Royal Assent on April 10, 1696; 
the first Act for the Mersey Dock followed fourteen years 
later, and the Queen’s Dock at Hull was made in i778; 
but these were exceptions. As late as 1786 strong 
opposition was raised inst a lock at Leith, on the 
ground that it would be dangerous to shipping. 

We are so familiar with the so-called wet dock—that is, 
a dock furnished with a lock or tidal basin closed by gates 
—that we may overlook the fact that such docks are 
almost confined to this country and the neighbouring coasts 
on the Continent. The capacity of the wet docks in the 
Mersey, which is nearly the central point of the British 
Islands, is, when measured by the length of quays, two. 
thirds that of the wet docks of the rest of the world, if we 
do not reckon British ports. 

We owe our docks to our tidal rivers. In the Baltic 
and the Mediterranean, with their tideless seas, there are 
no wet docks. There is not one on the coast of Africa, 
In South America there are only the Buenos Ayres docks, 
where gates were provided as bc payers against varia- 
tions in level of the water, cau by winds, not by tides; 
and a dock at Callao. 

In the United States and Canada there are, 1 believe, 
7 two small docks. 

here still remain a number of ports throughout the 
world at which the loading and discharge of vessels is 
done by means of lighters and barges, but the majority of 
the ports are provided with quays or wharves, alongside 
which vessels can lie. 

— how well “eitignes our home ports now are with 

uays alongside which vessels can be loaded and dis- 
charged in the shortest ible time, we might do more 
to give our Indian Empire similar advantages. 

‘The late Lieutenant-General Sir Andrew Clarke drew 
attention, in an article published in January this year, just 
before his death, to the fact that India, on its ‘‘ seaboard of 
2000 miles from Calcutta to Bombay, is unprovided witha 
single port where goods may be delivered direct from a 
ship’s side on to a wharf.” The absence of such wharves 
increases the cost of goods landed or ship from the 

rts on that long length of seaboard. At Buenos Ayres, 

fore the docks were made it was estimated that the 
average cost of landing a ton of goods was not less than 
10s., or a million a year on the tonnage when the docks 
were n. 

In these days of keen competition much may turn on 
the cost of handling bulky or low-priced goods in the 
port of shipment, and while this want of modern accom- 
modation and appliances for the discharge of vessels is an 
undoubted disadvantage to our commerce, it may cause 
serious inconvenience in time of war. Sir Andrew Clarke 
said, further on in the article referred to, ‘‘that when 
heavy guns were sent ina moment of panic to Madras, 
they could not be landed, and had to be taken back to 
Bombay so that they might be sent by train.” A large 
sum has been spent on the harbour at Madras, for which 
no adequate return has been received in the way of 
accommodation for shipping, nor will it be received until 
that ‘‘indispensable requisite,” an inner harbour, has 
been provided. {3 
That an inner harbour is an indispensable requisite 
was laid down so long ago as 1845, in the report of the 
Commission upon the subject of Harbours of Refuge, who 
say further “that if there is no natural advantage of that 
sort in the position selected, there must be the double 
—— of building an inner as well as an outer 

rbour.” 

Distance has been so abridged by steam and telegraph 
that geographical position does not count for so much in 
the trade of the world. The ports which fail to come up to 
the modern requirements of trade and shipping are those 
which are most isolated from the markets of the world. 
The Report of the Royal Commission that was ap- 
pointed in June, 1900, to inquire into the administration 
of the Port of London, emphasises the fact that our trade 
is growing faster than our ports are being fitted to accom- 
modate it. 





When existing dock companies cannot meet the expen 
diture called for by the ever-growing size of ships an the 
demands for more rapid means of loading and discharge, 
it is well that the docks they own should pass into other 
hands, as they have already un to do. | 

Someone in the early days of steamships called ne 
an extension of railways over the sea. As we have lately 
seen, our cousins across the Atlantic are determined 1 
make the saying a reality. To a limited extent it has 
long been so in this country, as our railway companies 





and the new ite will amount to about 50,000 cubic 
eet. The architect for the work is Mr. Andrew Murray, 
F.R.1.B.A., city surveyor ; the engineer is Mr. E. Crutt- | 
well, M. Inst. C.E.; and the contractors are Messrs. | 
Pethick Brothers, of Plymouth, with the Patent Shaft and | 
Axletree Company as sub-contractors for the steelwork. | 





vened to consider the situation ; but the Amalgamated 





run their own boats to Ireland and all the neighbouring 
ports on the Continent. When railways own the — 
shi there is more reason for their also owning 
docks, as some of our railway companies now do, for t 
docks are the interchange stations between the land 
the seaways. 
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As a railway company can afford to spend much on a 
terminal station, looking for its return on the cost to the 
traffic over the line, so it can afford to spend what is 
necessary on its docks to meet the ever-growing needs of 
shipping and trade, looking to the traffic on its line to 
pay In part for the outlay. 

We owe much in the past to our tidal rivers. Small as 
they are, compared with the rivers of other lands, they 
have afforded facilities for access to shipping exceeding 
those offered by many of the great rivers of the world, so 
many of which flow into tideless seas. There was only 
11 ft. of water over the bar of the Sulina mouth of the 
Danube until the works carried out under Sir C. Hartley 
increased it to 20 ft. At the deepest entrance channel to 
the Mississippi there was only 13 ft. of water until Eads, 
confident in his own judgment, which was ably supported 
by Sir C. Hartley, undertook to obtain 30 ft., which he 
did. Many other instances could be given, the Oder and 
Vistula with 7 ft., the Dwina with 6 ft., and it is said 
that the mouth of the Orange River, which drains an area 
of 400,000 square miles, is sometimes entirely closed with 
sand. Compared with the shallow entrances to these great 
rivers, there was a depth of 11 ft. on the bar of the Mersey 
at low water, with a mean rise of tide of 21 ft., giving 
an available depth of 32 ft. up to Liverpool. It was 
owing to the difficulty of dealing with the bars of non- 
tidal rivers that they were so rarely used as ports. The 
jetty system, used with such success at the Sulina mouth 
of the Danube and at the South pass of the Mississippi, 
has led more than anything to the improvement in the 
entrances to non-tidal rivers. Many have been dealt 
with, as the Oder and Vistula among others in Prussia, 
the Dwina in Russia, &c. Yet, notwithstanding the ex- 

rience now gained, there are some large rivers in 

urope, such as the Volga and Dnieper, which, 
owing to the difficulties to be encountered, will hardly, 
in Sir C. Hartley’s opinion, repay the cost of improve- 
ment. 

The advantage we derive from the rise of tide in our 
rivers ceases to be so great now that the time has come 
when not only deeper docks are required, but when such 
costly structures as locks, with their gates and machinery, 
have to be made to meet the requirements of the large 
ships of to-day. To design and carry out harbour works 
without wet docks and lock entrances is a much simpler 
matter than to do so with them. A lock entrance 
demands a special site, and so often limits the extension 
of the dock which it serves ; and thus to some extent we 
are now handicapped by our tidal rivers, which were 
formerly so much to our advantage. 

The hmit in the size of ships built of timber had been 
reached early last century, and was determined by the 
material. The limit in the size of iron ships on many 
ocean lines has now been reached, being determined by 
the accommodation at the ports to which they run. That 
we require deeper docks, with deeper entrances to them, 
is because iron has taken the place of timber in ship- 
building, so that the use of iron has not only revolutionised 
shipbuilding, but has necessitated the rebuilding of our 
docks and harbours. 

The progress of the last century has been mainly due 
to the use which has been made of the metal—iron. In the 
papers which have been read in this room, and in the 
addresses delivered here by our Presidents, structures and 
machines which have only become possible by the use of 
iron have been dealt with more often than other subjects ; 
engines of iron running on iron roads, crossing rivers and 
valleys on iron bridges, or passing underground in iron 
tubes ; iron-built vessels for commerce and ironclads for 
war kept afloat in docks with metal gates or repaired in 
floating docks of iron ; and following on these, all the 
many ingenious appliances for handling goods and pas- 
sengers on railway and quay by crane and lift. 

In our enthusiasm for the great results achieved by this 
new material we may overlook what we have owed in the 
past, and what we still shall require in the future, from an 
“old-world material”—timber. In so calling it, 1 am 
ee our honoured past-president, Sir Frederick 

ramwell, who, in his presidential address in 1884, called 
stone and timber old-world materials. I do not feel sure 
that I rightly know the sense in which he used the words 
“old world.” If in the sense that wood and stone were 
the materials first used by man, I have no fault to find. 
The human race in its infancy was bred of the forest, 
and dwelt there before venturing into the open to become 
a cave-dweller ; and though the material man_ first 
fashioned to meet his wants was stone, there was a 
timber age for him as well as a stone age, and the timber 
age was the earlier of the two. But if the words were 
used in a sense that I do not think they were, to 
imply that timber is a material of the past which 
we no longer need, I must quarrel with the term 

old world.” Timber in 1884 might with equal truth 
have been called a new-world material. Great tracts of 
North America were then covered with primeval forest, 
of which much is now barren waste, made so by fire 
or by the settlers or lumberman’s axe. Timber was 
then and is still applied with lavish hand to all sorts of 
engineering work. Bridges and long viaducts were made 
of timber. The span of a timber bridge over the Schuyl- 
kill was 340 ft., and a timber viaduct at Stoney Creek, 
on the Canadian Pacific Railway, is 280 ft. high. Long 
lengths of trestlework, 40 ft. hi h, in Nova Scotia, were 
used where we should have made earthen embankments. 
Culverts and aqueducts, often many miles in length, 
Were made of timber ; so were quays and dry docks when 
We should have used stone or cement. Piers and break- 
ers were made of cribwork, great frames of logs, 
ft. by 100 ft., floated into place and sunk with stone, 
and such work is still carried on in America where forests 
are within reach. 

To return to this country, engineers here cannot do 

Without timber, nor indeed’ without much timber. To 








take some examples when timber is used in quantities, 
which can be easily ascertained. 

Take first mining, a branch on which all other engineer- 
ing depends for its supplies of raw material, the metals 
and, what isof more worth, the fuel on which up till now 
engineering has been dependent. In the year 1901 the 
number of loads of pit-props imported into this country 
was 1,879,810, 

On railways, if we take the length of single line in the 
United Kingdom, including sidings, at 45,800 miles, 
there are in use about 90 shillion sleepers, and the annual 
consumption for renewals may be taken at about 3,750,000 
sleepers a year. Much timber is used in railways for 
other purposes—for fencing, for telegraph and signal 
posts, for buildings and rolling stock. Another large 
item is the timber used for temporary work. The import- 
ance of this is better known to the contractor than to the 
engineer, who rarely has to take account of it in measure- 
ments or certificates. In our accounts of finished works 
in the Minutes of P ings we occasionally give the 
amount of timber used in oa rem work ; but I only 
recollect one case in which the timber used in tempora: 
works was given, and that was for the Alexandra Doc 
at Hull. The timber in permanent work amounted to 
482,000 cubic feet, and that for temporary work to 
1,500,000 cubic feet, or more than three times the amount. 
We shall not be far wrong in assuming that the timber 
used for Seerney peepee will, on an average, be equal 
to the quantity used in permanent work, and that it will 
often be two or three times the amount. 

The value of the sleepers in the road in the United 
Kingdom is about 18,000,000/., and the annual cost of re- 
newals about 750,000/. ; to this must be added a further 
tr ae of about 500,0007. a year for timber used on 
railways for other pu , giving a total yearly expendi- 
ture of 1,250,000/., exclusive of what is required for roll- 
ing stock. 

or the last 30 years we have heard it said in this room 
that steel would shortly be adopted in place of wood for 
sleepers ; but although we could make our own steel, but 
have to import our timber sleepers, this has not come to 
pass. France has experimented for years in iron and 
steel sleepers, but few are laid in France, which, in spite 
of her well-managed forests, has to import sleepers. 
More metal sleepers are used in Germany, also a timber- 
importing country ; but Germany uses much wood still 
for sleepers. Metal sleepers are used in South Africa, 
and, together with native timber, in Australia, India, 
and South America. In Argentina some of the iron 
sleepers have recently been replaced by native-wood 
sleepers, The United States and Canada use wood only, 
and use more wood for sleepers in proportion to their rail- 
way mileage than any other country, 2500 to 3150 being 
laid to a mile in the former, and 2600 to a mile in the 
latter as compared with 1760 to 2145 a mile in this 
country. 

The consumption of timber for sleepers increases yearly, 
and more are now laid to a mile than formerly, especially 
in the United States and Canada; but there is a tendency 
to slightly reduce the number in the United States, and 
to increase it in this country. The increase in the use of 
creosote prolongs the life and so somewhat reduces con- 
sumption. The average life of sleepers in this country, 
as determined by the annual consumption, would appear 
to be 24 years. In France it seems to be less—viz., about 
23 years. Thus the life of timber sleepers is not far 
short of that of steel rails. Germany and France do 
not confine themselves so much to one class of timber. 
Germany uses nearly as much oak and other deciduous 
trees as pine. France uses both oak and beech. Beech, 
which lasts only 2} to 3 years in its untreated condition, 
has a life equal to, or even exceeding, oak when creosoted. 

Looking over the notices in our Proceedings which 
treat of sleepers, and they are frequent, one cannot help 
being struck at the point of view from which the subject 
is generally regarded. The one consideration, either at 
home or abroad, appears to be the life of the sleeper and 
the cost of its maintenance. Yet the preference for 
wood over metal must have been determined by other 
causes. In the many careful experiments made abroad 
on the various forms of metal sleepers, their life, except 
in some few unfavourable soils, has proved longer, and 
the cost of maintenance less than was the case with 
timber sleepers. The effect of the sleeper on the running 
of the trains, or the wear and tear of the rolling stock, 
has been rarely considered in the discussions at our meet- 
ings. We have not kept to timber sleepers solely on the 
ground of economy, but because they give a better road, 
more comfortable to travel on and less destructive to the 
rolling stock, less liable to accidents from broken rails, 
and affording facilities for repairs and alterations for 
junctions and sidings. Nevertheless, unless the world 

ooks to its forestry, an iron permanent way is, to use 
Mr. Sandberg’s expression, an evil which will have to be 
adopted. 

I have dwelt over long, perhaps, on the subject of 
sleepers ; but it is one of importance looking to the la 
demands sleepers make on the timber supplies of the 
world. 

The number laid on the railways of the United States 
alone at the present time is not less than 730 million, and 
the number used in the twelve months ending June, 1902, 
for extension and renewals was about 110 million. 

In addition to this probably not less than 80 to 90 
million cubic feet of sawn timber are required yearly 
in the United States for railway oes : 

Twelve years ago, Mr. E. B. Fernow, chief of the 
Forestry Department of the United States, in the a owl 
submitted to the Board of Agriculture in 1890, said that, 
to meet the requirements of the railways of the United 
States at that time, from 10 to 15 million acres of well- 
managed forest would have to be reserved. Much more 
seal be required now. 











If we go still further afield, and take the timber 
sleepers laid on all the railways of the world, the number 
will not fall far short of 1495 million, and a low estimate 
of the value would be 180,000,0007. 

If we allow that much timber is still required for engi- 
neering work, may it not be well to inquire whether the 
supply of the material is likely to continue to be equal to 
the demand? 

I am the more led to do so because forestry is a sub- 
ject in which I have taken much interest ‘for the last 
thirty years, ae which time I have had some prac- 
tical experience o: tee in this country, and of late 
years in growing and converting timber in Norway. 

M. Melard, in France, and Dr. Schlich, in England, 
have drawn attention to the disastrous effects of the 
ever-growing consumption of timber on the sources of 
supply, and have given us a large amount of informa- 
tion respecting the world’s production and consumption of 
timber. 

In this country we have less area under forest in pro- 
— to our size than any other country in —— except 

ortugal, and our timber imports are, in weight, more 
than half the total timber imports of the timber-importing 
countries of Europe. 

In Europe there are only five countries which export 
timber—Russia, Sweden, Austria-Hungary, Norway, and 
Roumania—and the amount exported by these five coun- 
tries is nearly 2? million tons short of the total amount 

uired in Europe. 

ermany, with 26 per cent. of its area under forest, 
and that admirably managed on scientific — 
= our 4 per cent., imports nearly half as much ag 
we do. 

France, too, with 18 per cent. of its area under forest, 
and that scientifically managed, as in Germany, imports 
1} million tons of timber a year. 

Belgium, with 17 per cent. under forest, imports still 
more largely in value, though somewhat less in weight. 

Denmark, Italy, Spain, and Holland, all import. 

Of the timber imported into this country in 1899, more 
than nine-tenths in weight and nearly four-fifths in value 
was coniferous wood, which is grown in the temperate 
countries of the Northern hemisphere, and this is the 
— which is most largely consumed in engineering 
work. 

As Europe cannot supply its own wants, our only other 
source is Canada. India requires its own Deodar forests 
Siberia is as 7° unworked, and the distance is too great. 
New Zealand has already exhausted its Kauri ‘‘ pine” 
forests. 

Australia may continue to supply jarrah and other 
species of hardwood from the eucalyptus forests of West 

ustralia ; but New South Wales, South Australia, and 
Victoria all import, and will probably continue to do so 
in increasing quantities, for sheep and droughts combined 
will go far to destroy much of their forest, of which the 
area is small in proportion to the size of the colonies. 

The vast forests of the tropics will not help us. Trees 
there are in plenty, giants in size, and’of many species— 
so many, that trees of a given species are few and far 
apart in a given area. Having found one you want, you 
may have to cut your way through a quarter of a mile of 
tangled undergrowth to find another tree of the same 
species, as learnt when living in the heart of a 

razilian forest with a planter who made all his own 
een? out of native hardwood. The great teak 
forests of the East Indies, though in drier regions and 
more accessible, have only a few teak trees compared to 
the great mass of other species, chiefly bamboo, but also 
of timber trees of less value. Fairly good teak forests 
in Burma give only two to three trees per acre over a foot 
in diameter, so that very large areas are necessary to 
meet the demand. Of recent years much attention has 
been directed to growing teak in pure crop, or nearly so, 
so as to admit of concentrated work. The Dutch in 
Java have long ago abandoned the attempt to treat 
natural teak forests, but have instead planted up an area 
of some 100,000 acres, which will soon Seats to yield. 

The cost of getting this tropical timber is great ; it is 
heavy for carriage, much of it will not float like our 
northern coniferous timber for hundreds of miles down 
rivers, and iceand snow to ease its transport are wanting. 
Only for special purposes will it pay to import it. 

But India, with its large population, will require much 
timber for home consumption, for her railways, which are 
yearly extending. 

She will require more when some of the struggling 
millions who now till the thirsty land are trained to 
industrial pursuits, as they must be. There is not so 
much more the engineer can do for India with water for 
irrigation, but much remains to be done with water for 
~~ for industrial purposes. Then with the demands 

or coal and iron, for sugar and tobacco, for cotton and 
silk, India will have no timber to spare. 

The only country we can look to for the timber we 
must have is Canada. Canada is said to have still 38 per 
cent. of its area forest—that is, nearly 800 million acres ; 
but much of what is called forest is not timber-producing 
—Dr. Schlich says not more than one-third. To jud, 
from my own experience in Norway and Russia, I ea id 
say that much of the so-called forest land in those coun- 
tries produces little forest now, and never will produce 
much ; and a very false estimate may be arrived at if we 
assume that large tracts called forest in such countries 
will yield an average supply. In Canada fires have 
destroyed not only much forest, but the soil in which 
the trees grew. 

The United States is making increasing demands on 
Canada for timber, and Canada itself, with its enormous 
resources in water power, will soon be a large con- 
sumer of its own forest produce. The one industry of 
wood paper-pulp will alone consume an immense area of 
forest. There are wood-pulp companies now holding 
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250,000 and 300,000 acres of forest, and one, the Lake 
Superior Power Company, has obtained an immense 
area—8 million acres it is said—of spruce forest to supply 
its water-power mills with material for making wood- 
ulp. 

: Ih this country forestry is neglected. If we do not 
grow our own timber, it is said we can get it elsewhere ; 
and if the supply runs short, we can use metal or concrete 
or some other substitute. In 1901 a little over 7? million 
tons of pig iron was made in Great Britain, of which 
the value would be rather over 224 million pounds, while 
the value of the net imports of timber was over 25 million 
pounds, so that the value of the timber we import is 
greater than the value of the pig iron we manufacture, 
allowing nothing for the value of the home-grown timber 
we use. 

Science has done much to improve the manufacture of 
iron. In dealing with an inorganic material, such as 
iron ore, the result of a given process can be predicted 
with some certainty, and to obtain the required metal 
from the ore is a matter of hours. Not so with the pro- 
duction of timber, to grow which successfully requires 
years of unremitting attention and a knowledge of science 
too. A forester should have some orton of geology 
and soils, of meteorology and climate, and of biology, 
to grapple with the ever-changing. hosts of enemies, 
animal and vegetable, ready to destroy the crop which 
one generation sows, but which only succeeding genera- 
tions may gather in. ; " 

Germany and France have long applied science to the 
growing of timber, and to them we have to go to learn. 
Belgium has done likewise. Even Spain, which has 
suffered more than any country in Europe from the de- 
struction of forests, has a Government forest department. 
Russia, Sweden, and Austria-Hungary look after their 
forests; Denmark does much ; Norway something, but 
not enough. anni 

As recently as 1890 the chief of the forestry division 
of the United States Agricultural Department said that 
the United States was the most backward of all civilised 
nations in recognising the necessity of action with regard 
to forest resources. Happily a change has taken place 
in the last ten years in the United States, and Great 
Britain may now be regarded as the most backward of all 
civilised nations ‘‘in recognising the necessity of action 
with regard to forest resources.” 

It is to be hoped that the labours of the Committee now 
sitting, which was appointed by the Board of Agriculture 
this year to inquire into and report upon the present posi- 
tion and future prospects of forestry and the planting and 
management of sti, ane in Great Britain, will result in 
steps being taken to remove this reproach. 

Ff soon as it was realised in the United States that 
the consumption of timber was increasing, and that it ex- 
ceeded the annual production, which was decreasing, 
energetic measures were taken throughout the country in 
the interests of forestry. The Federal Government de- 
clared 41 million acres reservations, and appointed a large 
staff of some 400 superintendents and rangers to look after 
it, and to advise private owners. In 1900 eran 
were received for working plans for over 48 million acres, 
which shows the interest aroused in forestry throughout 
the country. 

In 1898 the division of forestry of the Department of 
Agriculture was reorganised and its staff was largely in- 
creased. The effect of denudation upon once forested 
lands is being investigated, and observations are being 
made of the effect of forest cover on the flow of streams 
and also on precipitation, run-off, evaporation, and tem- 
perature. a: 

At least three of the universities, and many other 
educational establishments, now give instruction in 
forestry, and Cornell has 30,000 acres of forest for the 
use of its forestry department. 

It is time we began to realise in this country the posi- 
tion into which we are drifting with regard to our timber 
supplies. Dear timber will not only mo natr f affect the 
cost of engineering work, it will do so indirectly. 

We talk much of housing the working classes. Much of 
the cheap timber we import P= to build workmen’s 
dwellings. Dear timber will mean higher rents and 
wages to meet them. 

Why should we import nearly 100 million cubic feet of 
timber in pit-props each year which we could grow our- 
selves? Prop-wood dees not take three or four genera- 
tions to grow, like sawyers’ wood. 

The railway companies are partly to blame. They do 
little to help the buyers of home-grown timber, who 
have already begun to carry what they buy by steam 
traction on roads in consequence. The ey com- 

nies take thousands of tons of unpaying deadweight 
rom all parts of the country back to the collieries each 
year in the shape of empty coal-wagons, many of which 
might go back loaded with home-grown pit-props if the 
companies would seek to encourage such traffic. 

Timber is a cheap material a8 regards weight, and one 
in its unmanufactured state most cumbersome to carry. 
Many millions have been spent of late years on the Con- 
tinent and in North America on improvements in inland 
navigation, and the cost of transport has thereby been 
la ~ reduced. 

ton of goods can be carried from Hamburg to Berlin, 
174 miles, for 4s., and for the same amount from Buffalo 
to New York, a distance of 500 miles, since the opening 
of the Erie Canal. One of our aah country railways 
would charge 7s. 4d. for carrying a ton of so cheap a 
commodity as firewood 47 miles ; so firewood rots which 


London wants. 
(To be continued.) 








West Avstratian Goi_p.—The production of gold in 
Western Australia in September amounted to 186,965 oz., 


OIL MOTOR CARS OF 1902.* 
By Captain C. C. Loncriper, Member, of London. 
(Concluded from page 592.) 

Brakes.—Invention is still busy with this important 
detail of car construction, and there is yet room for an 
improved brake—perhaps, hydraulic, pneumatic, or mag- 
netic. Several makers are abandoning hand-brakes on 
the driving wheels; and, in the author’s opinion, the 
step is a wise one. The substitute mostly takes the 
form of an inside expanding brake acting on the inside 
of a special sprocket ring.t Messrs. Charron, Girandot, 
et Voigt have introduced an expanding collar inside a 
drum on the wheel. The Canstatt Daimler use a power- 
fully built expansible ring clutch, acting within an 
annular flange, secured to the road wheel, as part of the 
sprocket. Messrs. James and Browne employ a double- 
acting brake, having two cast-iron slippers acting on the 
inside faces of the sprockets, Fig.[23 (opposite). Another 
form of brake is the French Rassinier, which substitutes 
the grip of rollers (rolling friction) for blocks (sliding 
friction) on an annular ring affixed to the rear wheels, 
Fig. 24. It is said to be impossible to fire the brake or 
affect its grip by grease. 

The water-cooled band brake on the differential, and 
occasionally on the countershaft as well, shows no altera- 
tion. Neither of these positions are commendable. + 

In almost every case, operating the footbrake with- 
draws the clutch, and, in some cases, throttles the motor. 

Axles.—It is a strange thing that no English firm 
— capable of turning out motor-car axles of quality 
and accuracy equal to the production of Frcs and 
Belgian firms. The Wolseley Company, as might be 
expected, make their axles from Vickers special axle steel, 
but other leading firms import largely from foreign 
makers. 

An inquiry to one of our large forging firms for an 
explanation of this fact elicited the reply that there 
appeared to be nothing in the material itself to differen- 
tiate it from the steel of this country, and that if any 
superiority existed it must be due to a method of hammer- 
ing, which was more or less a lost art in England. The 
author, after visiting the French factory and seeing their 
methods of manufacture, advised a firm of English manu- 
facturers to import a few leading hands and start home 
manufacture ; but the advice was not followed, and so 
far the trade is allowed to remain in the hands of the 
foreigner. 

The employment of weldless steel tube or hollow-bored 
axles, which is the latest development,§ ought to suit 
British makers ; and if this type of axle proves successful, 
British-made axles ought to be found on every car. 

Springs.—-The same remark as to the superiority of the 
foreign-made article applies to motor-car springs. 

he firm of Lemoine et Cie. have a special reputation 
for such goods. For the purpose of more closely study- 
ing their process, the author visited their works, as also 
the Paris establishment of Messrs. Rothschild. Although 
naturally reticent, Messrs. Lemoine stated that the spring 
steel they used was a special brand made exclusively for 
their use by Messrs. Holtze, of Unieux, Department 
Loire, the metal containing manganese and a certain 
percentage of silica. Every spring was tested before 
delivery, and the tests witnessed by the author showed 
excellency both as to quality and make. 
By far the majority of the springs used by French 
makers are of the Grasshopper type, fairly broad, flat, 
and long. Length is a point on which both Messrs. 
Lemoine and Messrs. Rothschild lay stress. 

The choice of spring dimensions naturally depends on 
several factors: 

The horse-power of the car. 
The weight of the car. 

The length of the car. 

The me of the car. 

The elasticity desired. 

oes speaking, springs should not be less than 
1 metre in length, preferably more. For light cars they 
should show, when loaded, a deflection of 15 to 30 milli- 
metres for every 100 kilogranmes of deadweight. In heavy 
cars the deflection may be as low as 12 to 183 millimetres 
per 100 kilogrammes of dead load. 

The customary method of application is to support the 
frame on springs ; but in the Rothwell light car, Puilt by 
the Ecli Machine Company, of Oldham, the body is 
carried by springs on the frame, and the vibration is 
said to be reduced. In a few cars a cross spring is 
added to the side springs, and this no doubt tends to 
break the periodicity or rhythm, which, occurring in any 
one system of springs, may accumulate to a disagreeable 
swaying. 


_™ Paper read before the Institution of Mechanical En- 
gineers. 

+ Expanding ring brakes are more easily protected from 
dirt, damp, and oil, which greatly affect the frictional 
properties and the wear of hand brakes. 

t+ Brake power becomes effective at the tyre surface, 
hence the greater the number of intervening parts, the 
greater the chance of brake failure. By direct applica- 
tion to gear, the latter is more severely taxed. Brake 
action on the differential is likely to cause skidding, if 
one wheel is on slippery ground ; in any case the stopping 
power would be greatly reduced. 

§ Hollow axles appear to have been taken from the 
French. In what seems the best method of manufacture, 
the axle is forged with certain outside enlargements, 
desired as reinforcements in the interior. The forging is 
then bored from end to end. It is next heated and 
pressed in dies, which remove the enlargements from the 
outside and cause corresponding contractions of the bore 





Though not in use, numerous patents describe spiral 
springs for automobiles, and there seems no particular 
reason why they should not be employed, especially for 
heavy drays, &c. 

With the object of saving the springs and preventing 
the wheels from jumping from the road at high speeds, 
pneumatic buffers form a new feature in the 80 horse- 
"-yinked Mors car raced by Fournier in the late Gordon- 

ennett Cup competition. A pneumatic cylinder jg 
fixed to the frame above each front spring, while the 
piston-rod is attached to the axle, Fig. 25. ve each 
rear spring two pneumatic cylinders or dashpots are 
similarly fixed. 

Endeavours have been made tosave the motor also from 
jar by rubber suspension buffers, as illustrated, Fig. 26. 
With a flexible-drive and flexible-pipe connections the 
plan might be serviceable. 

Frames.—Most makers are now using a longer wheel- 
base and a broader frame, giving greater space for large 
roomy bodies. 

Whereas until very recently the engine and mechanism 
were usually carried on an under-frame, and deflection 
provided for by universal joints on the shafts, &c., the 
most recent practice, illustrated in the 40 horse-power 
Mercedes Simplex car, dispenses with the under-frame 
and universal joints, and carries engine, bearings, gear, 
&c., on the main frame, which is braced and stiffened for 
the purpose, Fig. 27. 

As regards material, car frames are mostly of armoured 
wood, then stiffened or backed by girder-shaped steel 
plates. For the recent Paris- + Ee race, Messrs. 
Charron, Girardot, et Voigt forced the square section 
wood into thin weldless steel tubing, which takes 
the same shape, and fitting tightly to the wood is 
stated to give, as it is likely to do, greater rigidity 
than the other method. In a few cases, as in the new 
De Dion light car and in the Humber 10 horse-power car, 
a tubular frame is used; in this latter case probably 
due to the great familiarity of the company with this 
class of work. 

Lubrication.—In this respect there is nothing very new 
or noteworthy. The innumerable toy grease-cups that 
used to adorn the mechanism of cars have been replaced 
mostly by sight drop-feed oil lubrication. In a few cases 
the preferable forced or circulating pump lubrication is 
employed. In the Wilson and Pilcher car this excellent 
system is used throughout, the oil being drained back, 
filtered, and re-used. In the 35 horse-power Mercedes car, 
lubrication of the engine, engine bearings, and change- 
speed gear is provided by an oil pump, chain-driven off 
the half-time shaft. In the 20 horse-power Maudslay car 
the engine shaft is extended forward, and by means of 
worm gear drives two barrel pumps fixed on the frame. In 
both cases the oil returns to a reservoir, and is filtered for 
re-use. All pumps, whether for oil or water circulation, 
should be gear driven. 

Change-speed gears are generally run in oil; and 
crankshaft lubrication is of the splash, collecting cup or 
ring type. 

_A very usual method of crank lubrication in modern 
high-speed steam engines is to fill the crank chamber 
with water to a depth covering half the crankpin on the 
down stroke, floating oil on the top. This plan has two 
advantages. The churned oil and water furnish better 
and more ample lubrication than oil alone, while the 
gradual evaporation of the water prevents the tempera- 
ture rising over 212 deg. Fahr. It would be worth try- 
ing the same plan for motor cranks. Provided that 
water did not find its way into the combustion chamber, 
and that evaporation was not too rapid, the addition of 
water would not only improve lubrication, but very con- 
siderably cool the piston and cylinder walls, whilst at the 
same time providing a volume of lubricant enabling the 
engine to run safely should the oil supply temporarily fail. 
It is unnecessary to add that the crank chamber must 
communicate with the atmosphere by pipe or other- 
wise. 

So far as the author knows, the Duryea car is the only 
make that sensibly provides oil-pad lubrication for the 
pins of the driving chains. 

There is rather an interesting question as to the tem- 
perature which bearings may be allowed to attain for 
maximum efficiency. The followin figures recorded in 
the ‘‘ Uhland’s Technical Seadeon ” represents the 
result of certain German experiments. The running con- 
ditions remaining the same, the friction decreased with the 
increase of the bearing temperature, up toa certain point 
in the following proportions : 


Temperature in 


deg. Cent. 29 49 64 82 93 115 
Friction in lbs. 
English 80 7.5 60 50 65 7.0 


At 82 deg. Cent. the friction is a minimum, it then begins 
to increase ; at 115 deg. Cent. it is still 1 Ib. less than at 
29 deg. Cent. Warm, though not hot, bearings therefore 
appear to be advantageous. : i 

here is also another interesting point that so far 
appears to have escaped the attention of the chemist and 
tho engineer—the effect of lubrication on — firmg. 
At certain temperatures and pressures, trouble is ex- 
perienced by premature so-called automatic firing of 
the petrol mixture. It has been stated, and by autho- 
rities of standing, that petrol charges cannot be com- 
pressed to much over 5 atmospheres without risk of pre- 
mature firing. What this represents in temperature 1s 
difficult to say with accuracy, since one ‘actor—the 
working temperature of the cylinder wall—has not been 





* Since writing the above, the author has found “ 
method ——— to oil engines (Patent No. 11,930, © 
1897, P. A. Esteve), but in this case for purifying put 











as compared with 163,253 oz. in September, 1901, 





at these vo gwons The axle is then given the desired curve, 
hardened, tempered, and finished in the lathe, 
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ined. Owing, however, to the thinness of the 
ol ued the steepness of the heat ient, it is 
probable that no great difference exists between the 
mean temperature of the inner and the outer skin, and 
that the mean temperature of the whole consequently is 


four, and six drops of petrol, then placing the case over 
a Bunsen burner. At each attempt the heat was in- 


creased until the solder melted. In no case did ignition | 


take place. He then took a jointless stamped tin case, 


3. Automatic ignition of petrol charges in water-cooled 
motors at comparatively low temperatures. 

4. Similar ignition in air-cooled motors at higher tem- 
peratures. The conclusion to which these phenomena 


not greatly in excess of that of the jacket water. Al- 


34 in. by 1in., and tried, unsuccessfully, with four and six — is, that the automatic ignition of petrol charges is 
drops of petrol to obtain explosion at partial red heat. du 


e, not to compression or temperatures attainable under 


though no temperature measurements seem to have been Repeating the tests, using instead of a ag a cylinder running conditions, but solely and directly to the igni- 
‘a 


, certain considerations would appear to fix this lubricating oil of 410 deg. to 430 deg. 
cae at from 200 deg. to 250 deg. Fahr. Assum- E 

ing, therefore, the incoming charge to attain this tem- 
perature, and then by further compression to 75 Ib. to | 























tg.23. Rear Wheel Brakes 
(James & Browne’), —-— 


440 deg. to 460 deg. Fal 
ignition was readily obtained. 
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A, distance rod ; E, sprocket wheel and brake drum ; 
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C, stationary member attached to frame at D; J, lever 
B. 


operating the brake blocks at B B. 


Fig.25. Pneumatic Buffer (Mors). 





Method of attaching Motcr to ary 


Angle Frame, by Rutbber Buffers. 


\ 
Fig.26. 
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receive an additional rise of 374 deg. Fahr., its final tem- 
perature will be from 574 deg. to 624 deg. Fahr., which 
would stand as the critical point of automatic ignition. 
The principle and fact of ignition by compression is so 
well established in the minds of engineers that, for 
example, Messrs. De Dion and Bouton have patented a 
self-igniter,* consisting of a small cylinder in communica- 
tion with the main cylinder. A piston compresses a little 
of the petrol mixture, and the ignition striking back, 
fires the charge. Now, the point raised by the author is 
this: Is the automatic ignition of a petrol mixture pos- 
sible under any temperature sthaimabes in a water-cooled 
Motor? He doubts the possibility. With a view to test- 
Ing it, he recently took a 33-in. by 4}-in. tin case, with 
tightly-fitting cover, and successively introduced two, 














hr. flash point, 
fire test, 910 to 915 density, 


tion of the lubricant employed. It takes place at a 
fairly low temperature in water-cooled motors, because 
the oil used has a comparatively low flash-point ; and 


Not satisfied with the sufficiency of these results, the it occurs in air-cooled motors at a higher temperature 
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Brake (Rassinier). 
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A, annular ring attached to hub or spokes; C C, lever ful- 
crumed on shaft E and pressing rollers D D against the 
brake ring surface. 


Fug. 27. The New 4H.P. Simplex Framc (Mercedes) 
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author questioned Messrs. Carless, Capel, and Leonnard 
as to the temperature at which petrol vapour and air 
would ignite. On August 29 they replied: ‘‘From our 
experience we should have thought it would be impos- 
sible for a mixture of petrol vapour and air to ignite, 
except on the applesiin of a 5 nat He then addressed an 
inquiry to Mr. A. Phillips, of ding, as to the tempera- 
ture of premature ignition in air-cooled motors. The 
answer was: ‘‘From practical experience with air-cooled 
motors, I find that explosion usually takes place when the 
walls of the explosion chamber are just below red heat.” 

There are therefore the following phenomena : 

1. Failure of petrol vapour and air to ignite at even 
partial red heat. 

2. Ignition of lubricating oil under similar conditions.” 





* Described and illustrated in Horseless Age, August 20, 
» page 200, 





* “Tt is a curious and interesting fact that with heavy 
oils ignition is more easily accomplished at a low tempe- 





Sections of Frame at A.B.C. 





om] 


Shaft 


195-« 








4 
LO&oogs 


ora 


for Uightness 


because the lubricant employed has a higher flash- 
point. 

Turning for a moment to the lubricating oilsin common 
rature than with light oils. The explanation seems to be 
that, in the case of light oils, the hydrocarbon vapours 
formed are tolerably stable from a chemical point of view; 
but the heavy oils very easily decompose by heat an 
separate out their carbon, liberating the combined 
hydrogen, and, at the moment of liberation, the hydrogen, 
being in what chemists know as the nascent state, very 
readily enters into combination with the oxygen beside 
it. In this manner combustion is more ly started 
with a heavy oil than with a light one... . It is a 

uliar fact that oil vapour, mixed with air, will explode 

y contact with a metal surface at a comparatively low 
temperature.”—‘*The Gas and Oil. Engine,” D. Clerk, 
page 423. : 
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use with water-cooled motors, the following figures are 


typical : ; 
Flashing Point. 
410 deg. to 450 deg. Fahr. 


Burning Point. 
460 deg. to 550 deg. Fahr. 


If the author’s suggestion be correct, it might be sup” 


posed that three results would be noticeable. 


1. Premature ignition would be more frequent when 


excessive lubrication is employed. 


2. It would be continually occurring with lubricants of 


which the flash point is below 600deg. Fahr. 

3. It should oe 
form of carbon deposit. 

The first result is distinctly noticeable. The second 
and third results would not necessarily follow. As Mr. 
H. B. Case, managing director of the Vacuum Oil Com- 
pany, recently observed to the author: ‘‘The assump- 
tion that decomposition begins at burning point may be 
accurate, but practice seems to show that decomposition 
does not go far enough up to a —e, higher point 
than the burning point to cause deposit of consequence. 
This seems reasonable in view of the fact that the flash 
and burning points are determined by an accumulation, 
during a considerable period of heating of enough vapour 
to flash or ignite ; and, in practice, the vapour escapes, 
as it is driven out of the oil. After one flash an oil will 
go to a higher temperature before another flash occurs ; 
and if at the os point the flame is blown out after 
ignition, the oil will go toa higher temperature before 
it willignite again. e period of time which will elapse 
before another flash or a re-ignition occurs varies with 
the character of the crude petroleum from which the oil 
was made, and the processes of refining. The wide varia- 
tion in these two things makes it impossible to deduce 
accurately from what one oil does, under given conditions 
of service, what another oil, even though similar in 
tests, will do under the same conditions.” From this it 
will be seen that to produce the results in question three 
conditions must be fulfilled : There must be sufficient time 
for decomposition, sufficient oil to generate enough vapour 
to flash, and sufficient continuous burning to cause any 
deposit of consequence. In practice these conditions are 
not so frequently present. Excluding the suction stroke, 
when the temperature is too low for the purpose, the 
duration of oil exposure to vaporisation or decomposition 
in the presence of air is confined to the compression stroke. 
The time factor is therefore very short. Unless, indeed, 
oil vaporisation is continuously proceeding between the 
hot surface of the piston and the cylinder wall. On the 
other hand, continuous burning is, or should be, confined 
to the working stroke; very little carbon, therefore, 
should be formed. On this point Mr. Veitch Wilson, 
Chief of the Lubricating Oil Department, Price’s Patent 
Candle Company, on September 9, wrote to the author : 
“The question as to what we may attribute the tendency 
of gas-engine oil to carbonise is an exceedingly difficult 
one, and suggests a prior question—viz., whether the carbon 
found in gas engines 


petrol) or from the lu From data before me sup- 


ricant. 


— by the authorities already referred to, I think that | 


am correct in saying that, in the case of a gas engine, 


the relations of gas and of lubricating oil used, gas | 


being reduced to actual weight in accordance with its 
known specific gravity, are about 96 to aah cent. of gas 
against the balance in lubricating oil. nalysis shows 
that the composition of town gas, or of gases from mineral 
oil or from spirit, closely approximate one another—viz., 
hydrogen, say 84 per cent.; carbon, about 16 per cent.; 
and, on this assumption, it seems not unfair to suppose 
that the bulk of the carbonaceous deposits which are 
found in gas and oil engines is due to the fuel rather than 
to the lubricant.” If this view is correct, lubricating oil, 
as it undoubtedly flashes during the explosion stroke, 
might also occasionally do so during the compression 
stroke, without betraying the fact by any material in- 
crease of carbon deposit. Sears 

The arguments that ascribe premature ignition to the 
flashing or burning of the lubricant, might be coun- 
tered by ascribing it to incandescent carbon in the cy- 
linder or ports. It is quite possible that this also may be 
a cause of pre-ignition. But it does not fully meet the 
case. As incandescence would be continuous, it should 
also lead to continuous pre-ignition ; it should make pre- 
ignition independent of the amount of lubricant used, but 
the reverse is the case ; it should confine premature explo- 
sion to cases where such deposit is present ; but this is 
not in accordance with fact. 

Speaking with the reserve due to imperfect study of the 
problem, the author inclines to think that low-flash lubri- 
cants are a cause of premature charge-firing. The easiest 
way out of the difficulty, therefore, would be to use only 
oils of the highest ebtainable flash point. Unfortunately, 
the oils of this description now on the market are ex- 
tremely viscid. This gives rise to two fresh difficulties : 
one, the feeding of such oils into the cylinder ; the other, 
the spreading or dispersion of the lubricant within the 
cylinder. The first diff'culty could be overcome by a 
mechanically-operated lubricator, such as Messrs. Snowdon 
use for their ‘‘ Sinol,” —— lubricant of high-vis- 
cosity. The second is thus described by Mr. Case: ‘‘ An 
oil fed into steam is blown, by the velocity of the steam, 
into minute particles, which are carried through all the 
steam and deposited on all surfaces with which it comes 
in contact. In a petrol engine a drop of oil entering the 
cylinder remains almost intact, and oils of as high flash 
point (585 deg. and 640 deg. Fahr.) and viscosity (234 sec. 
at 210 deg. and 320 sec. at 210 deg.) as ‘Hecla’ and 
‘ Extra Hecla’ will not spread over the surfaces.” Both 
Messrs. Bluman and Stern and Messrs. Snowdon are in- 
clined to differ from this view ; the managing director of 
the former writing: ‘‘I am of opinion that by the com- 
bustion in the cylinder, the lubricating oil is spread in 
somewhat similar manner to the process going on in a 
steam cylinder ;” that of the latter stating: “‘ Any good 


ve evidence of its occurrence in the | 


“er ergy from the fuel (gas, oil, or} 
) 





oil, as ‘ Sinol,’ is diffused or sprayed all over the cylinder.” 
The fact, however, that inventions* have been patented 
with a view to overcoming the difficulty mentioned by 
Mr. Case, rather points to its recognised existence, at 
least in the case of the more viscid oils. 

As the author would, no doubt, be asked why in gas- 
engines oils with 400 deg. to 450 deg. Fahr. flash-point do 
not cause premature ignition of the charge, he may at 
once say that he has not studied the question. Very 
possibly, the cylinder temperature being kept lower and 
the quantity of the lubricant used being much more 
accurately determined, decomposition is sufficiently im- 
peded. Again, it would appear as if hydro-carbon 
vapour exerted an influence on lubricants which a gas 
| mixture does not. On August 28 Messrs. Crossley 
Brothers wrote to the author: ‘‘Some short. time after 
we had commenced manufacturing oil-engines it was 
brought home to us that the class of oil suitable for 
lubricating a gas-engine piston would not do so for an 
oil-engine, as there appeared to be more tendency for the 
oil - carbonise and to cause the rings in the piston to 
stick.’ 

The practical conclusions to which the author arrives 
are, first, petrol motors should be fitted with positive- 
feed lubricators, insuring a sufficient, and no more than 
sufficient, oil supply ; second, that with such lubricators 
high flash-point oils should be used in preference to the 
oils now commonly employed. The high viscosity of 
such oils is favourable to the retention of compression ; 
on the other hand, it tends to increase friction, and thus 
also the temperature of the rubbing surfaces. 

Conclusion.—The author has endeavoured to bring the 
present technique of motor-car manufacture briefly before 
the members of this Institution, because the industry is 
undoubtedly one of growing importance, and because there 
are so many features that admit of improvement, and so 
many points that require the elucidation which the mem- 
bers of this Institution are pre-eminently qualified to give. 
The majority of manufacturers do not possess large finan- 
cial resources, nor much available time for the technical 
research and experiment needed for the advancement of 
the industry. In some cases, alas! they do not seem to 
recognise the importance nor the real economy of dealing 
with the problems before them in a scientific manner. 
Time and money, spent on independent research, on 
obtaining expert advice on testing, analysing, and so on, 
represents to them expenditure of capital, better employed 
| elsewhere ; whereas there cannot be a shadow of a doubt 
| that, properly applied, time and money so spent are the 
| most rigid and comprehensive economy that a manufac- 
turing business can effect. 
| Butit is not only to the members individually, but to 
theInstitution as such, that this subject is presented. From 
| the former opinions and information are solicited ; to the 
| latter is submitted the question whether, considering the 
magnitude of the industry, the Council of this Institu- 
| tion might not, in accordance with the practice and scope 
of our association, afford the same assistance as they have 
given to the gas-engine industry. A Gas-Engine Re- 
search Committee has been formed ; could not the sco 
of this committee be extended to the investigation of the 
many problems surrounding and impeding the progress of 
the one engine ? 
_ The author _—_ to thank correspondents for informa- 
tion, and publishers for the loan of illustrations, cour- 
teously accorded. 











APPENDIX I. 
Errect oF ADMITTING AQUEOUS VAPOUR TO THE FUEL, 


Patent No. 14,242, of 1895, J. H. Ladd, is for the manu- 
facture of gas by charging air first with hydrocarbon 
vapour, and then with water vapour. The specification 
claims that such gas is very advantageous for use in 
explosion engines, not only because it is cheap, but 
also because it produces more power than coal , and 
its combustion is so perfect that no deposit is found in the 
cylinder. 

Patent No. 10,018, of 1896, H. Lane, states: ‘‘ The 
utilisation of heavy oils . . . in oil engines has hitherto 
been attended with considerable difficulty, the com- 
bustion being imperfect .... My invention consists 
in the construction of an apparatus . . . whereby I 
alter the nature of petroleum and the like, by decompos- 
ing it in a retort along with water, or along with gas 
engine products—viz., steam or aqueous vapour and car- 
bonic acid . . . in the one case producing a mixture of 
hydrogen and carbonic oxide, od in the other case car- 
bonic oxide alone. Neither 3 ae nor carbonic oxide 
gases, when undergoing combustion, give off smoke or 
smell, and both gases are permanent or free from condensa- 
tion when in a cold state. These qualifications, which 
are not possessed by petroleum and the like, when 
vaporised are of very great value for actuating gas 
engines, as the combustion of hydrogen and of carbonic 
oxide gas is more easy and perfect, and causes no deposit 
in the cylinder. 


In his paper, “* Liquid Fuel for Steamships,” read 
before this Institution, July, 1902, Mr. Edwin L. Orde 
states: ‘‘ Besides this actual loss of heat (viz., in raising 


the water to boiling point, boiling it, and heating the 
steam to the gas temperature), the presence of water 
destroys the conditions necessary for perfect combustion.” 
On the other hand, in ‘‘ Liquid Fuel: Its application, 
Past and Present,” a paper read before the Technical 
Society of the Pacific t, Mr. R. G. Paddock said, 
“To approach the theoretical limit (of steam = ) 
vaporisation appears to be the most practical plan. . . . 
_ * Eg., Patent No. 20,449, of 1896, D. Smith: The 
inventor proposes _to introduce the lubricant with the air 
ch atent No. 5147, of 1897, S. Rolfe. During the 
working stroke, immediately after explosion, water 
together with lubricant is injected into the cylinder. 

















Vaporisation means the combining of the steam and oj] 
without a residue, in a sufficiently stable to enable it 
to reach the furnace without condensation. Superheated 
steam appears to be the only medium which will accom. 
plish this. Its action is quite different from saturated 
steam: . . . The temperatures of oil and steam necessary 
4 —_ a vapour depends upon the characteristics of 
the oil.” 

Whereas Mr. Orde comments on the cooling of the 
flame by the addition of water, Mr. Paddock draws 
attention to the increased temperature by the use of 
superheated steam. Thus, referring to welding with 
liquid fuel, he observes, ordinary steam spraying is un. 
suited, because the dissociation of the oxygen and hydro- 
gen of steam in contact with iron at a red heat, appears 
to produce oxygen in a nascent state, causing a more 
rapid oxidation than when liberated from the nitrogen of 
the air; secondly, the flame is subject to chilling. But, 
if superheated steam is employed, and the oil vaporised, 
the heat is so intense that iron may be readily melted. 

The two views are not incompatible, because Mr. Orde 
gg of the influence of water, as such, on the fuel; while 
Mr. Paddock refers to highly heated steam. It is Mr. 
Paddock’s observations that chiefly interest the oil-motor 


ee: ; 

The possible effect of water on the charge lies in its in. 
fluence for or against the fueldecomposition. With every 
combustible gas, there is a lower and an upper limit of 
explosibility in the presence of air. Between these limits 
the mixture is more or less violently explosive ; below and 
above them it burns quietly or is incombustible. In 1901 
Professor H. Bunte* gave a table of limits for twelve 
=— and vapours. From this the following figures are 
taken : 


Description of Range of 
Gas. | Explosibility, 

Carbon monoxide ... nas 58.4 
Hydrogen 57.0 

ater gas 54.3 
Acetylene 49.0 
Coal gas 11.2 
Ethylene 10.5 
Alcohol - ee tee ee 9.7 
Methane _.... Be oa sis a 6.7 
Ether ... s ar : 5.0 
Benzene 3.9 
Pentane mS eg Ske 4 2.5 
Petroleum spirit... ms ; 2.5 


It will be noticed that, whereas pentane and petroleum 
spirit have an explosive range of only 2.5—that is to say, 
between the lower and upper limit (percentages of com- 
bustible gas in mixture) - te is a difference of only 2.5— 
the gases that head the list have very much wider ranges. 
Now, on the assumption of decomposition before or during 
initial inflammation, an air-detonating gas of narrow ex- 
mee wed limits may be converted to simpler members— 

ydrogen, ethylene, acetylene, carbon monoxide, &c.— 
with very much wider ranges of explosibility. What- 
ever, therefore, might be the disposition of ines wide- 
range molecules, locally, to the oxygen in the charge, they 
would necessarily offer conditions more favourable for 
easy and rapid combustion than the narrow-range mole- 
cules of undecomposed fuel. Decomposition undoubtedly 
does take place, Mr. E. L. Orde records it in the flame 
of liquid fuel-burners ; and other writers observe it in 
the internal-combustion engine. 


APPENDIX II. 
NICKEL STEEL FOR AUTOMOBILE Work. 


The author advocates nickel steel in automobile work, 
for rivets, pins, exhaust valves, rods, shafts, axles, and 
springs. - In a number of technical journals, British and 
foreign, the properties of this material have been lately 
to the fore. Its chief merits are: (a) Stiffness or resist- 
ance to deflection under impact, and toughness or resist- 
ance to fracture under repeated impact.—Steel with 3 per 
cent. nickel shows 48 per cent. greater stiffness, and 45 
= cent. greater toughness than similar carbon steel. 

ith 5 per cent. nickel the difference is even greater. 
(6) Elastic limit.—The elastic limit of mild and medium 
hard steel is usually taken as 46 to 50 per cent. of the 
ultimate strength. With 3 per cent. nickel steel it 1s 
stated to be 63 to 74 per cent. (ce) Tenacity.—In simple 
carbon steel, a crack once formed quickly develops, and 
the material breaks short. In nickel steel the rend is 

adual. The latter gives warning, the former does not. 
d) Temper.—Nickel allows a reduction of carbon, 
makes the steel more sensitive to temper, and facili- 
tates the tempering of irregular shapes. Where a 
forging is too complicated for eggs sum the re- 
quirement may be met by using a somewhat softer 
and tougher steel_and introducing from 3 to 4 per 
cent. nickel. (e) Resistance to oxidation and_heat.— 
An 18 per cent. nickel alloy is said to be practically in- 
corrodible. A high nickel alloy also withstands well the 
action of heat. (f) Anti-frictional properties. — The 
American Sullivan Machine Company state: We 
believe that the nickel renders the wearing parts of 
machines which run on other parts less liable to cut, the 
nickel apparently having the property of making the 
surfaces smooth with wear, even though not always 
properly oiled.” 

As regards percentages, the Crucible Steel Company of 





America recommend a 0.35 carbon 5 per cent. nickel st 
for all first-class work. The efficiency increase 10 the 
material is stated to vary with the amount of carbon 
present, running from 40 per cent. in soft steel to = 
60 per cent. in hard steel, while in the case of very h 
tool steel the effect is said to be much greater. Z 
* “Explosive Gas Mixtures,” a paper read before the 
German Society of Gas and Water Engineers, 1901. 
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MODERN FANS | increase of pressure energy occurs, and finally | P, - y= h y 62.5, 
; ‘passes up the chimney F, where the reduction 12 2 
By Cuartes H. Innes, M.A. Cantab. “of the velocity again produces the same effect ; but, | where h is the water gauge in inches. 


A srupy of the early history of the fan shows unfortunately, unless the air slides along the vanes, This pressure is sometimes expressed in head of 
that the principles of its working were not/|at inflow without sudden change of direction and | air H in feet, where 
thoroughly understood, but latterly, since science | velocity, there is a loss of energy, and when _ h. density of water 
has been applied te its design, an air-propeller has entering the volute the radial component of the | a= 12™ density of air, 
been obtained that utilises as far.as possible the velocity is almost suppressed, while any sudden approximately = 


energy expended in driving it. The useful work change in the tangential also causes a loss, and 10,000 ;, 


done by a fan in foreing Q cubic feet of air from a | finally the kinetic energy of the air on leaving the | 144 


Fig.6, CHARACTERISTIC CURVES OF 
et RATEAU- FANS. 


space in which the pressure is P, pounds per square 
foot to another in which it is P, is (P; — P.) Q. 
foot-pounds, and this is effected in the following 
manner: In Fig. 1 is shown in outline the wheel! 
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a quantity which may be safely used by designers. 

As H is very great, being about 70 ft. for a water- 
| gauge of lin., the speed of the fan is high ; for 
| evidently if 7 is the mechanical efficiency 


- 9H 


of a fan whose external radius is O A = 7, and} 
internal OB = r,. The wheel rotates in the direc- | 
tion of the hands of a clock, and the vanes, which | 
are curved backwards, as B A, or forwards, or end | 
radially, receive the air and convert its velocity Bu, | 
at inflow into Bv at outflow. The work done by | 
the wheel per -pound of air can be readily) 
shown to be 








¢, vw, _H 








. or 7 
g Ui] C Wy 

so that in many cases w, is increased to reduce ¢ 

Am Aco ¥, ' with much advantage. In a well-designed fan 

aia sabasnae ise whose discharge orifice is closed 


Ar ~ 
where c, = A = i j bs the Bay ce? =29H, 
radial. tnt = Bag the taflow being exsumed | | ome and this has led to the use of the quantity called 


It is the object of the designer of fans to | mn | ‘“ manometric efficiency :” 


utilise as much of this energy as possible. There | | ¥ am , 
are, however, a number of losses, some of which are chimney is of no value, and should be reduced | . i me st 
unavoidable, and others more or less. The outline | as far as possible. Friction and sudden change of | whose object is to compare the capacities of fans 


of a complete fan is shown in Fig. 2. The air| direction or curved paths also cause loss of energy, | for producing water-gauge. There isa third term, 
ee at A, is propelled outwards into the diffuser | and these cannot be wholly avoided. | ‘‘ volumetric efficiency, 
, where some of its kinetic is changed into pres-| The pressure against which the fan works is| t=, 
oss energy ; it leaves this for the volute D, where measured by a manometer, or water-gauge, and | Mel. a ee 
Qn some fans a further decrease of kinetic and | the difference of pressure is given by | Which is very useful for comparing similar fans, but 
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is not a fair comparison between those whose pro- 
portions differ. The formula 
ag wae Sas 

has been suggested, where b, is the breadth of the 
wheel vanes at the outer radius; but this also, in 
our opinion, is not entirely satisfactory. The object 
of this ratio is to compare the quantities of air 
delivered by different,designs, Through an orifice 
of section O in square feet in a sharp edged plate 
the quantity of air discharged under a head H is 


Q=c.0. J27H 


where c is the co-efticient of discharge. From this 
has arisen the term ‘‘ equivalent orifice : ” 


ae. Rare 
~ 0.65 x 4/29 H, 

We speak of the ‘‘ equivalent orifice” of a mine 
meaning that with a head H a quantity Q will pass 
through the mine calculated by the above equation, 
and this quantity O is constant for a given mine or 
series of passages and can only be changed by 
altering or baffling them, as is sometimes done in 
fan experiments. O is quite independent of the 
type or speed of the fan. 

he character, good or bad, of a given fan can 
be readily estimated from characteristic curves 
which are generally drawn with the orifices (which 
are varied in the experiments) as abscissee and the 
mechanical, manometric, and volumetric efficiencies 
as ordinates. The quantity Q is generally mea- 
sured by an anemometer, and occasionally by a 
Pitot tube, into whose construction we cannot go 
here, merely remarking that both exaggerate the 
discharge very considerably, and, we believe, far 
more than is imagined. We shall now describe 
some modern fans. 

The Rateau Fan.—This fan was designed, after 
numerous experiments, by Monsieur A. Rateau, for- 
merly Professor at the Ecole des Mines, St. Etienne. 
It is illustrated in Figs. 3 and 4, the former giving a 
sectional elevation through the shaft, and the latter 
an elevation transverse thereto, the left half being an 
elevation, the right a section. The fan centre con- 
sists of a cast-iron wheel A, upon which the vanes 
are fixed. A is formed by the revolution of the 
are of a circle about the axis. In small fans the 
vanes are placed in the mould when A is cast, and 
in larger sizes they are held to it by angle irons. 
The edge cd of the vanes is as close to the casing 
BB as possible, and be is calculated so that the 
relative velocity of the air between the vanes either 
remains constant or increases slightly from inflow 
to outflow. The fan centre is fixed to the end of 
the shaft, and the air is guided at inflow by the 
conical or bell-mouthed inlet QQ, and experiment 
shows that at inflow the velocity is nearly uniform 
over the whole section, and also that the volumetric 
efliciency is greatly increased by using this mouth- 
piece. The casing contains a diffuser and volute, 
which ends in a conical chimney. The diffuser 
increases slightly in width from inflow to outflow, 
and its external boundary is spiral instead of 
circular, its height increasing in proportion to the 
angle measured from the radius through C to the 
bottom of the chimney. This necessitates a volute, 
whose cross section o increases according to the 


law :— 
e=(z, — $+ ¥ om) 
360 3602) » 

where v, is the velocity at the commencement of 
the spiral and 2 and y are suitable constants, Q is 
the number of cubic feet per second and 6 is the 
angle in degrees measured irom the radius through 
©. The kinetic energy of the air is thus reduced 
and its pressure is increased. It is found that the 
above arrangement gives better results than a 
circular diffuser, and a volute which increases in 
section in proportion to the angle 6. These fans 
receive the air from one side, as a rule ; this makes 
the installation easier, and avoids sharp corners 
before the eye of the pump. The wheel, however, 
is then not completely balanced, and means have to 
be taken, such as a collar bearing, to prevent end 
motion, This lateral pressure is only very small, 
because care is taken by means of the casing to 
isolate the wheel from the atmospheric pressure. 
In consequence the re-entry of air at the space 
which exists between the periphery of the fan and 
the internal circumference of the diffuser is pre- 
vented, and the pressure behind the fan is lowered 
much below that of the atmosphere, so that the 
wheel is only very slightly pressed towards the 





0 


balanced by the centrifugal force of the air on the 
curved cast-iron surface of the fan. The vanes are 
of wrought iron and stamped in a mould ; they are 
very rigid in consequence of their curvature in 
every direction, and the trajectory of every particle 
of fluid has an almost constant curvature, which is 
|of great importance in lessening eddies. The 
method of construction of these vanes is illustrated 
in Fig. 5. KO is the axis of the fan shaft, and 
circles passing through 8, P, Q, R have radii equal 
to the external radius of the fan, while P R is the 
breadth of the vane at the tip. Take a point B on 
the circle S, and through it draw two arcs Be, BC ; 
the angle made by the arc Be with the radius Bx 
is usually 45 deg., and is the angle the vane 
makes with the tangent to the outer periphery. 
The circular arc B C makes an angle C B B with the 
line B B parallel to the axis, such that if u, is the 
intended velocity of the air at normal speed, and 
o is the peripheral speed at the extreme radius, 
then 


C}. 
tan CBB= — 
Ug 


and this will ensure that at any point on the arc 
Bethe air will meet the edge of the vane when 
running at normal speed. In tracing out the sur- 
face of the vane the arc Be moves with B on the 
arc BC and e on a cylindrical surface with x e as 
radius and x x as axis; the whole of this surface is 
not required for the vane. Imagine adcb to 
sweep round the axis K x and to cut out a portion; 
this forms the vane, ad being the part near the 
eye, 6c that near the periphery, and K a forming 
the cone at the eye. 

Fig. 6 shows characteristic curves of Rateau 
fans. The abscisse are reduced orifices or 


where 7, is the external radius of the fan. The 
ordinates of the three curves are manometric 
efficiency, mechanical efficiency of the fan alone, 
and volumetric efficiency. It will be seen that the 
first is greater than unity, and its value at the 
maximum mechanical efficiency is unity ; this latter 
is over 80 per cent., and the volumetric efficiency is 
over 60 per cent., which is a very good result. 
Where similar fans are concerned the use of re- 
duced orifices enables the experimenter to unite 
the results of several fans in one diagram. 

The Heenan and Gilbert Fan.—This fan is de- 
scribed in a paper by Messrs. Heenan and 
Gilbert in the Proceedings of the Institution 
of Civil Engineers, vol. cxxiii, part 1. It is here 
illustrated in Figs. 7 and 8, by two sectional 
elevations. It consists of a centre or wheel H K 
fitted with about six blades, which revolves 
within a casing. The air enters through the centre 
of the sides of the drum and is discharged at the 
outlet G ; the wheel has parallel sides and hence 
the sudden change of direction at inflow from axial 
to radial must cause eddies, and some of the air is 
discharged from the wheel against the upper curved 
surface of the outlet, while the flow from the outlet 
must be anything but uniform over the whole 
section, as indeed was proved by Messrs. Heenan 
and Gilbert’s experiments. This fan, however, 
gave a high mechanical efficiency of 70 per cent. 
when tested with an anemometer, and an efticiency 
of about 85 per cent. if we include the kinetic 
energy in the discharged air, which is equivalent to 
assuming that the velocity of the air is reduced by 
a chimney or conical discharge pipe, so that its 
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kinetic energy is converted into pressure.* The 
highest manometric efliciency is attained as fol- 
lows :—The water-gauge was 13 ins. when the tip 
speed was 12,000 ft. per minute or 200 ft. per 
second, so that the manometric efficiency is 


gH 10,000 32.2 x 13 


M= “of 144 (002 = 72.6 per cent. 














suction ‘side, and this ‘s sometimes completely 


* These are the mechanical efficiencies of the fan alone. 





Characteristic curves in which the abscisse are 
cubic feet of air per minute at 12,000 ft. per minute 
tip speed, and the ordinates are water-gauge brake 
horse-power and mechanical efficiency, are given as 
ordinates, can be drawn from the preceding table, 
in which the figures are measured from Fig. 8 of 
Messrs. Heenan and Gilbert’s paper. The fan had 
a wheel whose diameter was 28 in. and inside 
breadth 13 in. 

The above water-gauge also takes into account 
the velocity of discharge. 


(To be continued.) 
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Practical Guide to the Public Health Acts. By Tuomas 
WHiITESIDE Hig, B.A., M.D, Second, and much en. 
larged, edition, 1901. London: Bailliére, Tindall, and 

OX. : 

Tus volume is intended primarily for medical 
officers of bealth, and aims at providing them with 
a portable copy of the statutes in the administra. 
tion of which they play an important part, and with 
practical hints derived from the author’s own ex- 
perience. The great difficulty in the way of any 
one who seeks to learn the law relating to public 
health is that it is not to be found in one single Act 
of Parliament, but is scattered through a long list 
of statutes passed at different times, some dealing 
with branches of the subject which had previously 
been free from Parliamentary restrictions, and 
others simply modifying earlier statutes by repeal- 
ing some sections and adding new ones. Thus a 
book embodying the whole law on the subject, so 
far as it relates to a particular class of men, must 
prove a boon to those for whom it is intended; 
and in the present case the collection of the dif- 
ferent statutes appears to have been made with 
judicious skill ; for the book contains much more 
than a mere reprint of sections of Acts of Parlia- 
ment. Its most valuable feature lies in the author’s 
notes, which help the reader in the interpretation 
of the law by referring to judicial decisions on 
points of difficulty, and give useful suggestions on 
matters of practice. Those parts of the Acts 
which do not concern the medical officer have 
been omitted, but even with this limitation the 
volume contains much useful information for others 
than medical officers. For example, considerable 
space is devoted to the provisions of the Factory 
Acts relating to sanitation, ventilation, and the 
safety of the workers, while the powers of different 
local authorities under these and other Acts are fully 
considered. The book has been published too 
early, however, to note the changes made by the 
Factory Act of 1901. The sanitary engineer has 
not been forgotten, though the information given 
in his case is certainly such as should be common 
knowledge to him before he seeks to fill such a post. 
It consists of ‘‘ useful formule” for such problems 
as calculating the dimensions of pumps, gauging the 
discharge of streams and rivers, and calculating the 
flow of water through pipes and sewers. To otheis 
than trained engineers, however, these hints on 
sanitary engineering may be helpful. Among the 
other useful ‘‘ hints” to be found in the book, one 
set which merits special mention deals with statistics. 
In the pages devoted to this subject, the author 
points out the common errors into which one who 
is preparing statistics is liable to fall, and indicates 
the lines to be followed if the final results are to be 
trustworthy. Although he deals only with vital 
statistics—birth and death rates and estimation of 
population at any particular year—his remarks are 
equally applicable to the preparation of statistics 
in other departments, and show a sound knowledge 
of the mathematics of the subject. Another most 
valuable feature of the book appears in the appendix, 
where a short report is given of as many as 76 
‘* leading cases” upon different points in the law 
relating to public health. There are many other 
matters dealt with in the book which will be very 
useful to medical officers, but which we do not 
refer to here as they are of purely medical interest. 
There is an index at the end of the volume, and we 
notice that some errors in it have been overlooked. 
For example, the hints on sanitary engineering 
appear at page 724, and this is correctly stated 
under the heading ‘‘Sanitary” in the index, but 
under “Engineering” it is given as page 693. 
The first edition of the work only contained 207 
pages, so that in this new edition it has been very 








much enlarged. 
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THE MIDLAND ELECTRIC POWER 
STATION. 

THE Wolverhampton Exhibition is now being 
closed, with a deficit, we are sorry to hear, of 
about 30,000/.—about the same amount as the 
Diisseldorf Exhibition surplus. 

There can be no doubt’ that the Exhibition 
missed its mark. Wolverhampton is the chief 
town of the Black Country, and the latter is the 
birthplace of the process of iron-smelting with 
coal in lieu of charcoal; of the steam engine, 
the steam pump, the blast-furnace steam blowing 
engine, and of many other mechanical inventions 
that have helped forward industrial progress. The 
Wolverhampton Exhibition, it must be admitted, 
was little more than a large bazaar, though a 
rather nude one, and as such it only appealed 
to the inhabitants of the town and of the neigh- 
bouring districts. The Committee seem to have 
ignored entirely the early metallurgical attempts 
of Dud Dudley; the processes of slitting bars 
for nail-making, taken from Germany and Sweden 
by Brindley and Foley; the pumps manufac- 
tured by Savery. Other exhibitions, held in 
districts or countries which have practically no 
metallurgical or mechanical history, have been 
compelled to have recourse to mythology for 
their decorative effects. Watt, Boulton, William 
Murdock, John Wilkinson, and many others, whose 
energy and enterprise were spent in the Black 
Country, and to whom not only Great Britain, but 
the whole world is indebted, should not, we 
venture to state, have been left without at 
least a reminder in an exhibition held at Wol- 
verhampton, of all towns. If a building had 

en set apart to contain an historical display 
showing the gradual development of mining, of 
iron-making with charcoal and with coal, and illus- 
trating the birth of the steam engine, the Exhibi- 
tion would have been incomparably more interest- 
ing and attractive. It is hardly possible to apply 
the word ‘ development ” to the engines in use in 
the district, both for coal-hauling and mill-driving, 
most of these having been put down two or three 
Score years ago. Many old engines lie in ruins, 
over disused shafts, and ‘arrangements might, 
perhaps, have been made to transfer a few of 
these to the Exhibition grounds. Failing this, 


bition, and circular tours in the district might, |with two Westinghouse rotary converters, one 
no doubt, have been devised for visiting these | serving as a reserve; their nominal capacity is 
ruins, and the old plant of similar types still 200 kilowatts, but they are capable of working con- 
in use. | tinuously to 250 kilowatts and 50 periods. They 

But leaving aside the question of what the Exhi-|are controlled by a Westinghouse high - tension 
bition might have been made, it is evident to the | board, with high-tension automatic cut-outs. The 
most casual observer who visits the Black Country phase of each rotary is supplied at about 360 volts, 
that, notwithstanding the comparatively low quality | from a 7000-volt, single-phase, oil-cooled Westing- 
and consequent cheapness of the coal that can be house transformer. The regulation of the rotary 
used in steam-generating, improvements in power converters is effected entirely by altering the field 
production and also in its utilisation are impera-|currents. They are started up by an ordinary 
tive. It cannot be said of the South Stafford-| Westinghouse induction motor, which speeds them 
shire mines and works that they have carried|to about 10 per cent. above the synchronjs- 
the scrap-heap principle too far; they have,/ing rate; the speed is then reduced by in- 
on the contrary, erred much on the side of hyper- | creasing the field until they can be synchronised 
conservatism. |with the extra-high-tension mains. - Current 

This district forms, therefore, a first-class field |is delivered from the continuous-current side at 


for the development of electric power distribution, 
and we are very glad to notice that the company— 
the Midland Electric Corporation for Power Distri- 
bution, Limited—formed both for lighting and trac- 
tion work, and for the supply of electric power 


shire, is rapidly being developed. In one of our 
preceding issues* we gave a general idea of the 
scheme, and a map showing the area of supply, and 
we are dealing with the subject in detail in the cur- 


to the very numerous industries of South Stafford- | 


'500 volts to a Kelvin and White traction board 
‘under the direct control of the Wolverhampton 
| District Tramways. The sub-station contains also 
|a negative booster by the Electric Construction 
‘Company. All the extra-high-tension (7000-volt) 
and high-tension (2700-volt) gear are controlled by 
Ferranti switches ; the oil switches and fuses are of 
an entirely new type, first designed for this scheme. 
The 2700-volt board controls the current, which is 


| transformed down from 7000 volts by a Ferranti 
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rent issues of our monthly supplement.+ From a | transformer, and will supply, at first, the neighbour- 
visit to the district and the central and sub- ing district of Willenhall. The Bilston local supply 
stations of the company, we feel confident that |at 200 volts is obtained from the 7000 volts by a 
a brighter future—in the several meanings of the | Ferranti transformer controlled by a Kelvin and 
adjective—lies in store for the Black Country. It| White switchboard. The direct-current side of 
should soon be possible now to work the millions | the rotary is controlled by a Westinghouse board, 
of tons of coal which lay submerged for want of | adjoining which is a measuring panel-board equipped 
adequate hauling and pumping engines ; and mill-| with six British Thomees Haiaiak wattmeters, 
owners will find it to their advantage to replace | three of 400 amperes and three of 1200 amperes, 
their old beam engines by electric motors. If, con- | for the light and the heavy loads. This arrange- 
currently with the above improvements in power | ment has been adopted as it allows the taking of a 
distribution and power utilisation, improved means | mean reading in both cases. Room is available in 
of transport are provided for by a ship canal, the sub-station for putting down three or four 
or a high-speed electric railway to the coast, South | more rotary converters, and there is every pros- 
Staffordshire would rapidly regain the popularity | pect that these additional machines will be 
it enjoyed in ancient times. | required before long. «Seeing the advantage of 
The company’s central generating station is/ utilising accumulators for the traction load, the 
at Ocker Hill, Tipton, practically in the centre of | engineers to the company have prepared a scheme, 
the area of supply; this measures approximately | which will be shortly carried out, for using 
100 square miles, the furthest _ of the district these in conjunction with an automatic reversible 
being about 9 miles away from the central station. | booster. 
A plan of the station site is shown above, and; The other sub-stations are built to the same 


detailed plans and sections are given on pages 630 
and 631; we shall describe the plant fully in our 
next issue of TRACTION AND TRANSMISSION. For the 
purpose of this article it will suffice to mention that 
the central station generates two-phase current at 
7000 to 7500 volts, at a frequency of 50 periods. 
This high-tension two-phase current is supplied 
to the sub-stations, where it is converted in part 
into continuous current for lighting and traction, 
and transformed down, in part, for power distribu- 
tion to works. The Bilston sub-station is equipped 





* See ENGINEERING, 201 ante. 
+ See for first article TRACTION AND TRANSMISSION, 





they could have been illustrated in the Exhi- 





vol. v., No. 20. 


design as that at Bilston, and they will be 
similarly equipped, except the Tipton and Wed- 
nesbury sub-stations, which are not, for the 
present at all events, to be provided with the 
accumulator installation. With regard to the 
latter station, we may mention that the Wednes- 
bury Corporation have the intention of erecting 
and working it; they propose to buy the high- 
tension current in bulk from the company at power 
prices, to convert part into continuous current, 
presumably for traction and lighting, and to trans- 
form down the remainder for power distribution to 
works. If this intention be carried into execution, 
we fear the result will be to cripple the development 
of the local industries, as the corporation will not 
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for which electric power will be resorted to as] not interfered in any way with the distribution. 
soon as the company have had time to complete|The system chosen by the engineers for meeting 
their installations, a ready use for this power will| the local difficulty in question would therefore 
be found in the drainage of the water from the | appear to be the best that could have been adopted 
surface pools into the canals. These pools are to be | under the circumstances. 
met with all over South Staffordshire ; they are! As will be seen from the map of the district given 
formed by subsidences, and collect all the rain- in one of our preceding issues above referred to, 
water. They have to -be drained into the canal several of the sub-stations have a local distribution 
in order to prevent infiltration of the water! at 2700 volts, feeding into Ferranti tank trans- 
into the coal-pits; this work is carried on under | formers, placed under the footway, and which step 
the supervision of the South Staffordshire Mines | down to 200 volts. These supply a local low-tension 
Drainage Commission, and its cost is paid by a tax network where necessary. hen the power re- 
per ton of coal, iron ore, or limestone, raised or| quired by a consumer is too high to be taken from 
quarried. It will be a very simple matter to| the local 200-volt mains, he is supplied through a 
instal at each pool, in a closed building, an electric | transformer direct from the 2700-volt or the 7000- 
automatic draining pump, the working of which | volt mains. In concluding this general notice, we 
would be governed by a float. |may add that the engineers, , ame Kincaid, 
The subsidences we have referred to, and which! Waller, Manville, and Dawson, are to be congratu- 
are still in progress in one part or another over | lated on the success they have achieved in the 
the district, have led the engineers of the company design and execution of this extensive station. 
to adopt special means in the laying of some of | 
their mains. They have employed cast-iron pipes, | 
3in. and 4 in. inside diameter and in 9-ft. lengths, | 
butting one against the other, with loose-fitting cast- | (Continued from page 603.) 
iron sleeves 2 ft. in length placed over the joints | Tue Economic SEctIon. 
and caulked round with yarn. The joints thus) It might have been anticipated from the fact 
obtained are very flexible, and can meet a heavy | that the British Association was this year meeting 
accidental difference of level. The cast-iron pipes | in the great industrial centre of Ireland, that there 
are laid in wood troughing, built on the same | would be in Section F, which is devoted to economic 
principle, with a wooden sleeve, the wood trough- | science and statistics, several matters brought for- 
ing round the pipes being filled in with pitch. On| ward of special industrial or trade interest. In 
one of the roads where a main is to be laid in the | this respect members of the Section were not dis- 
future there is a prospective subsidence of 15 ft.,| appointed ; although, from our own point of view, 
and the road and canal have had to be raised to the subjects which are likely to be of chief interest to 
rovide forthis, At one place, where trunk mains| our readers were centered in the proceedings of 
ve already been laid as described, there has been | the Friday of the meeting, September 12. 
nee of 8 ft. since the supply was started| The President, Dr. Edward Cannan, who has 
at the 7000-volt pressure ; and this subsidence has|done so much as Recorder of the Section, and 
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whose appointment was extremely popular, in his 
address dealt with many subjects that appeal more 
especially to manufacturers of all classes. Some of 
the papers read in the Section were above average 
merit, and there was generally an absence of 
‘*faddism,”” which is almost necessarily a charac- 
teristic of an economic section. So long as free 
speech prevails, as it must do, it is, of course, 
impossible to prevent half-informed visionaries 
from airing their crotchets and putting forward 
ill-conditioned views, careless or unconscious how 
they are boring: their auditors. The only thing 
to do is to exercise as much patience as one can 
command, and the stock need be large at times 
for the British Association. However, as we 
have said, this feature was less conspicuous at 
the recent Belfast meeting than it has often been 
previously. It may be that some of the class re- 
ferred to were drawn off to Section L, anothér 
happy hunting ground for the dilettante scientist, 
for, of course, we all know, by light of nature and 
without hard study, how people should be educated, 
as well as how the social fabric ought to be 
regulated. 


THE PRESIDENTIAL ADDRESS. 

The meetings in Section F were held in the 
Students Union, in the grounds of Queen’s College, 
and it was here that Dr. Cannan gave his presiden- 
tial address on Thursday, papachilie 11. His thesis 
was that the teaching and study of the theory of 
economics was a thing of very great —— utility. 
Its usefulness was not in private business, but in 
politics. There being no text-book of economics 
commanding really wide approval among general 
readers, the President thought it would be fair to ask 
him to explain what he meant by the teaching and 
study of economic theory. The first thing a teacher 
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should do would be to try to open the eyes of his 
pupils to the wonderful way in which the people of 
the whole civilised world co-operate in the produc- 
tion of wealth. He would ask his class to consider 
the daily feeding of London: six millions of people, 
whose food arrived every morning with unfailing 
regularity. It was clear that there was in existence 
some machinery, some organisation, that did its 
work with extraordinary success. The President 
imagined a really outside observer—an economist in 
Mars, favoured with a glimpse of this island 
through a new mammoth telescope, and he was 
reporting to Section F of the Martian Association 
for the Advancement of Science—would he say that 
he saw a confused scramble for the scanty natural 
products of the earth; that most people were 
starved ; that few had clothes; and that scarcely 
any were housed? No; he would report that he 
saw an orderly population, going to and from its 
work without a sign of compulsion ; that it ap- 
peared to be fed and clothed and housed in a way 
extraordinarily creditable to some mysterious or- 
ganisation, at the nature of which he could only 
guess. 

The teacher would then go on to say how the 
organisation worked ; why things that were wanted 
were produced in the place where they could be 
easiest produced, and taken to the place where it 
was most convenient to consume them ; why people 
lived where it was desirable that they should work ; 
why they were brought up to follow occupations 
when the desire for its products increased, and 
would treat with other considerations of this nature. 
The answer to all these questions was: self-interest, 
or the hope of gain ; a statement we would recom- 
mend to the attention of those persons who would 
convert the whole world to Socialism. If people, 
Professor Cannan added, with one accord left off 
doing what paid, we should all be dead in two 
months. The reason why it paid to do the right 
thing was to be looked for in the laws of value. 

Such considerations naturally led to the question 
of distribution: why some were rich and others 
poor. The share of each person depended on the 
value of his contribution to production, whether by 
labour or the use of property. There was no claim 
that the system rewarded moral excellence, but only 
that it rewarded economic service; there was no 
claim that economic service was meritorious. The 
system existed not because it was just, but because 
it was inextricably mixed up with the system of 
production. Moralists had long since seen the evil 
of unequal distribution of wealth, and the economist 
could explain that the inequality was wasteful 
because each successive increment of expenditure 
yielded less enjoyment to the spender. A wide 
dissemination of such teaching as was sketched out 
would do away with a vast amount of disastrous 
obstruction to desirable changes. 

Amongst some other examples of obstructiveness 
given in the address it was pointed out that as 
great cities grow it became evident that their 
centres should be devoted to offices, warehouses, 
and shops, and that people who work in these 
places, and still more their families, should live in 
the outskirts. At one time a quarter of a million 
people lived in the square mile comprised within 
the City of London. No one supposed that it was 
convenient, yet, incredible as it would appear to 
future generations, public opinion, the House of 
Commons, the London County Council, and some 
Town Councils thought that the process of 
distribution had gone far enough, and ought 
to be stopped. Ifa new railway or a new street 
were made, or if a new Board school were 
built, the houses inhabited by persons who 
had less than a certain income were required by 
law to be rebuilt in the neighbourhood. The im- 
mense cost thus entailed (501. a head is the average) 
should be applied to improving the facilities for 
locomotion or to education. This palpable ab- 
surdity could not have been perpetrated if the 
general working of the economic organisation had 
been understood. It would have been seen that 
the extrusion of over 200,000 inhabitants from the 
City of London in the past, which was admitted to 
have been desirable, was effected by the quiet 
operation of the laws of value. It would have been 
seen, in the light of fuller knowledge of the eco- 
nomic theory, that ground in the city was too valu- 
able to be used as bedrooms and living-rooms for 
mothers and children. To build houses on land 
worth 100,0001., and to let them at rents which 
would only pay if the land were worth 2000I., was 
a very stupid sort of almsgiving, even supposing 








the tenants received the difference between the 
interest on the 100,000/. and the 20001. No one 
supposed they did get the difference ; the difference 
was almost pure loss to the community. One of the 
favoured devices of the day was a state or municipal 
subsidy to locomotion. We had shipping subsidies, 
free grants to light railways, the construction of un- 
profitable telegraph lines by the Post-Office, and 
the advocacy of the construction of unprofitable 
tramways by the municipalities. The practical man 
felt obscurely that uniyersal subsidisation would 
mean ruin, but being uninstructed in economic 
theory, he did not see why we should not go a little 
way, and he went far enough to involve a loss quite 
worth considering. A knowledge of economic 
theory would show him that the most profitable 
enterprises were those which it was desirable to 
undertake first, and that the subsidising of the less 
profitable did not create new enterprises, but 
merely changed the order from the more desirable 
to the less desirable. 

Some people alleged that the way to cure over- 
crowding was for local authorities to enter the 
building trade and build houses wherever it seemed 
most convenient. It appeared that the more hous- 
ing local authorities provide, the more housing 
there will be. Economic theory suggests two ob- 
jections : Firstly, that addition to housing in any 
direction would attract new inhabitants to the spot ; 
secondly, that the fact of a local authority build- 
ing some houses would not cause the whole number 
to be greater, if for every house built by the local 
authority one less were built by private enterprise. 
If the municipality turned baker, would the private 
baker continue to bake as much bread? Would 
not the attempt to stop overcrowding by inducing 
local authorities to build houses be exactly the 
same thing, and just as absurd, as it would be to 
attempt to cure underfeeding by opening municipal 
butchers’ and bakers’ shops? The poor were ill- 
fed and ill-clothed, as well as ill-housed, and there- 
fore people should consider how they might be 
made more able to pay for houses, among other 
things, instead of simply how houses might be 
built in the absence of effective demand for them. 

The peace-making influence of the economic 
theory rested chiefly in the fact that it tended to 
get rid of that stupid cry for ‘‘ rights ” and ‘‘ justice ” 
which caused industrial quarrels when the demand 
for some commodity fell, or supply from some new 
quarter arose, so that profits and wages fell. The 
workers thought that they were being unjustly 
treated, because they had the unfounded belief that 
reward ought to be proportional to moral merit, 
and they were not conscious of any diminution of 
their moral merit. They demand a living wage or 
a minimum wage, and employment for all who 
happened to have béen hitherto employed in’ the 
trade. We could not expect those who suffered by 
economic laws to regard them with enthusiasm ; 
but, all the same, dissatisfaction diminished with 
a wider apprehension of the fact that it was only 
by raising and lowering the advantages offered by 
different employments that production was regu- 
lated so as to meet demand. Moreover, the actual 
suffering would also be diminished by causing 
transition to be less obstinately resisted. 

It was not only to the poor and the industrious 
that a better knowledge of economic theory would 
be advantageous ; the rich, both industrious and 
idle, would learn to be far more tolerant than they 
were of attempts to diminish inequality of wealth. 
The economist might be a little annoyed with the 
workman who insisted that he ought to have 30s. a 
week for producing something worth 15s., but he 
could only have a hearty contempt for the mil- 
lionaire, who holds up his hands in holy horror, and 
murmurs ‘‘ confiscation,” ‘‘ robbery,” ‘‘ eighth 
commandment,” when it was proposed to relieve 
him of a fraction ofa farthing in the pound in order 
to bring up destitute orphans to an occupation in 
which they might earn 25s. a week. The sanguine 
teacher of economic theory had hopes of making 
even such aman see that he had ‘his wealth simply 
because it happened to be convenient, at any rate 
for the present, for society to allow him to hold it. 
In other words, private property existed for the 
sake of production, not for the sake of the parti- 
cular kind of distribution which it caused. For 
the progress of the community it was quite as im- 
portant to secure the aquiescence of the rich as of 
the poor. 

Dr. Cannan did not have in the reading of his 
paper so numerous an audience as its thoughtful 
nature merited, especially from members of the 


British Association. A vote of thanks was moved 
by Professor Bastable, and was seconded by Pro. 
fessor Graham. 


LocaLisaTION OF INDUSTRIES. 


Following Dr. Cannan’s presidential address, the 
first paper read in Section F was a contribution by 
Dr. W. Cunningham on ‘The Localisation of In- 
dustry.” This was a long and suggestive paper, 
and one of considerable interest in the present day, 
when a strong spirit of decentralisation is appa- 
rent, owners of works seeking rural districts 
largely to avoid the exactions of socialistic munici- 
palities or the dictations of trade unions. The 
author first dealt with the conditions which would 
lead to the concentration of a given trade in 
one particular locality, and with the possibilities of 
a counteracting tendency. He pointed out that 
concentration was largely due to physical conditions, 
but that facility of transport rendered industries 
less bound than formerly to the area where raw 
material could be obtained. Good opportunities for 
trade were more important, and that fact accounted 
for the extraordinary growth of London during the 
seventeenth century. Aliens skilled in certain 
handicrafts had been driven to England by poli- 
tical or by religious persecutions. Although physi- 
cal conditions would always be an element, the 
business capacity of some particular capitalists 
appeared to have been the main factor in the suc- 
cessful planting or development of trade in a 
particular locality. Reference was made to the 
causes which infiuenced decentralisation ; ‘‘ garden 
cities” created by the Cadburys and the Levers 
being instanced as examples which might be 
followed in the. new process of decentralisation. 
The barriers that have existed in the way of sucha 
movement appeared to be breaking down. The 
trades unions had been jealous of an establishment 
where there was no possibility of playing off one 
employer against another. The author believed 
that the growth of federation among employers, 
along with other influences, had caused the struggle 
to maintain the standard of life to enter upona 
fresh phase, and that men might in future be more 
willing to accept the favourable conditions of life 
offered by a single firm in a rural neighbourhood, 
where some of the conveniences of town could be 
enjoyed, along with some of the advantages of 
country life. He saw little hope of the survival 
of the village artizan, who plies a craft for the 
requirements of a limited area. 

A long and interesting discussion followed the 
reading of this paper. 

Professor Gonner thought that the author had 
given too little importance to physical conditions 
in determining the localisation of industries. The 
| speake? had shortly before made a study of certain 
branches, and he found that the reasons for the 
position of the great industries of the United 
Kingdom were in the main physical. He allowed, 
however, that the proximity to material had been 
of decreasing importance. The skill of a district 
was a peculiar condition that had grown up, and 
the aptitude of the people of a neighbourhood for 
a particular implement was not easily transferred. 
The attempts to remove the cotton industry had 
always been more or less unsuccessful, and when he 
had inquired into the reason of this, he had been 
told : ‘* You cannot move the whole inhabitants of 
a district.” 

Dr. Duftin made a long and interesting speech, 
dealing more especially with the local industries of 
Belfast. The chief of these was the linen industry. 
One would have supposed that the woollen industry 
would more or less naturally have settled itself in 
the North of Ireland; but that had been crushed 
by legislation in order to protect the rival manu- 
factures of Great Britain, whilst the linen industry 
was exempt from repressive laws. The climatic 
conditions were also favourable in Ireland to the 
growth of raw material, but a large proportion of 
flax was now imported from abroad.* A still more 


* At the summer meeting of the Institution of Me- 
chanical Engineers, held in Belfast in 1896, Mr. M. 
Walker, of the Castle Garden Spinning Mills, Newtown- 
wards, stated that flax was certainly treated better on 
the Continent than in Ireland. The flax factors abroad, 
who did not grow the flax; bought it on the field ina 

n state and worked it so as to get the best results. 
The Irish grower merely aimed at getting it scutched F 
cheaply as possible, not caring whether there was be 2 
or much waste. On the Continent scutching cost 2" ~ 
double what it did in Ireland, but it gave a greater ine 
The flax farmers abroad understood how to treat the fi . 
This statement was made six years ago, but to judge >¥ 
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remarkable instance of a flourishing industry in 
Belfast was that of shipbuilding, and it well illus- 
trated the proposition that Dr. Cunningham had 
laid down. Belfast would seem to be entirely at a 
disadvantage in competition with the Clyde and the 
Tyne, coal, steel, and other materials being easier 
to obtain in the two latter districts, whilst they 
had to be exported to Belfast at considerable ex- 
pense. The great shipbuilding industry of the Irish 
city was due to more than one cause, In the first 
Jace, the pioneer of the trade, the late Sir Edward 
arland, was a man of most powerful personality, 
and to a large extent the success of the early stages 
of the industry were due to him. Another advan- 
tage, and a very important one in the speaker’s 
opinion, lay in the fact that the textile industry 
had been established previously, and this gave em- 
ployment to a large number of women and young 
people. What was formerly wanted was an in- 
dustry to supplement the linen industry by giving 
employment to the men, and that was found in the 
establishment of shipbuilding. He thought the 
great success of shipbuilding, and the progress of 
the linen industry, were to a great extent due to 
the way these two means of employing labour 
worked together. 

Dr. W. R. Scott gave some interesting particu- 
lars of the early history of the linen industry in 
Ireland. It was initiated by landowners of the 
district importing foreign workmen. Turning to 
the shipbuilding trade of the city, he mentioned a 
curious fact, perhaps not generally known. Ship- 
building, he said, was established in Belfast prior to 
the time that any ships were built in the West of 
Scotland at all. There wasa record of a whale-fishing 
and soap-manufacturing company which was formed 
in Scotland in the year 1669. A ship of large size 
was required, and this could not be constructed any- 
where on the west coast of Scotland, for the pas- 
sage round the north was too dangerous, difficult, 
and hazardous to bring it from the east coast. The 
first ship, called the Greenland, of 700 tons, and 
carrying fourteen pieces of ordnance, was built for 
this company at Belfast. 

Dr. Cunningham, in reply to the discussion, said 
it was doubtful whether there was any considerable 
woollen industry in the North of Ireland in the 
seventeenth century; and, moreover, repressive 
legislation affected only the export and goods, and 
not the home market. 

Two other papers were read and discussed in 
this Section on the first day’s sitting: the first, by 
Mr. A. B. Clarke, on ‘* The Influence of Economic 
History on Economic Theory ;” and the second, 
by Dr. W. R. Scott, on ‘‘ The Position of Economics 
and the Applied Sciences in the University Train- 
ing of Men Intended for Commercial Life.” 

Trusts AND CoMBINES. 

Friday, September 12, of the meeting was, as 
already stated, the most interesting day of the 
Session in the Economic Section; and we shall 
confine the remainder of our report chiefly to this 
day’s proceedings. There were four papers on the 
agenda ; the first being a contribution by Professor 
W. Graham, entitled ‘‘Trusts from the Point of 
View of Economic Theory.” This was a long and 
most interesting contribution, in which the author 
considered the effect of the Trust movement on 
production, wages, and prices ; but-dealing chiefly 
with the two latter. We have in these columns, 
from time to time, already considered many of the 
facts and conditions discussed in the paper, and 
we may therefore treat it somewhat more briefly 
than we otherwise should do.* 

The author pointed out that the claims made 
by the advocates of trusts were that there is less 
cost for raw material purchased on a large scale, 
less need for advertisement, less freight for goods 
transported in large quantities, fewer middlemen, 
fewer buyers, fewer commercial travellers, and, in 
many cases, fewer labourers. Above all, there 
1s economy in management by the staff control- 
ling the general policy, organisation, and opera- 
tions of the whole concern. From all these 
Sources, the author said, the economic law of 
creasing returns eminently held in the case of 
trusts. In regard to wages, the first question that 


Dr. Duffin’s statement it may be supposed that the same 

conditions still prevail. The circumstance forcibly illus- 

= one very important reason of the migration of in- 
a the greater energy and intelligence of those 

peeking 8 field of enterprise, as compared to those 
Olding it in fancied security. 

ti See also article on ‘‘ Trusts and Industrial Combina- 
ons " in TRACTION AND TRANSMISSION for August-last. 








arose was, Would the labourers get a share in the 
increased margin of production from the trust 
system, or how would it be divided from the play of 
economic forces? In the first place, the promoters 
and underwriting financiers must receive for their 
services in creating and launching the trust, a cer- 
tain amount of shares. Then the trust had usually 
bought out firms or companies, either in cash or 
shares, usually at an over-valuation both for the 
plant and the: earning power, and with a too 
liberal estimate of the goodwill. Here would be a 
further deduction from the profits of the concern. 
When these charges were subtracted from the 
profits, and the remainder was divided between the 
investors, there might be no surplus profit for the 
labourers. Indeed, the average shares of the stock- 
holders might-be less than the average—even less 
than current interest—and the financiers, the old 
bought-out owners, and the new investors might 
all suffer together. This state of things occasionally 
existed in America, and then the labourer had 
nothing to hope from the trust. 

This, however, could not happen often, or, if it 
did, the trust movement would not make much 
progress. In general there was a great surplus 
profit, and the question arose : Could the labourers 
hope to get a share of this, either by the operation 
of economic forces or trade union pressure? The 
author thought that so long as any competition was 
left, labour might gain a share of the dividends. 
High profits could not long exist without tempting 
outsiders to come into the trade, and this they 
would do by offering higher wages to attract the 
hands. Even if the trust was so large as to em- 
brace 80 per cent. of the whole production, and 
employed 80 per cent. of the labour, large com- 
petitors would probably come to try conclusions 
with the giants in possession. In the present com- 
paratively early stage of the trust movement, the 
possibility of competition tended to high wages, so 
that the employés might be bound to the under- 
taking. These extra wages were a sort of premium 
on fidelity, an insurance against the chance of great 
loss in case a rival should establish itself. Suppos- 
ing, however, the ‘‘ trust triumphant,” having 
slowly conquered and occupied all the field of in- 
dustry in manufacture and commerce, in distribu- 
tion and transport, in financing and banking—what 
would then occur? It was a supposition that 
would take long to realise ; but things, the author 
said, were advancing towards it in America. It 
could hardly be disputed that if the trust became a 
complete monopoly, it could reduce wages; but the 
author anticipated that that would not be done ; 
firstly, because the usual amount of labour was an 
indispensable condition of the trust continuing to 
secure high profits, and if the shareholders con- 
tinued to invest their extra savings in the industry, 
an increased quantity of labour would be necessary. 
For this reason the author thought trusts would not 
be disposed to reduce wages very much. There 
was also the danger of strikes, and though they 
might be unsuccessful, yet there would be con- 
siderable loss, as in the case of the United States 
Steel Combination, which was said to have lost 
20,000,000 dols. in two months through a strike, 
whilst the men lost 4,000,000 dols. or 5,000,000 
dols. during the same time. 

In regard to the effect of prices under a com- 
petitive system, normal prices depended on cost 
of production, while market prices depended on 
demand and supply. That, of course, was an ac- 
cepted theory. When a monopoly ruled, however, 
the normal conditions were upset, and the cost of 
production might have little to do with prices, save 
to set an inferior limit, below which they could 
not fall. The combination might determine to set 
prices with a view to securing the greatest net 
profit: that, the author thought, would be the 
rule, though for prudential reasons it might, in 
certain cases, be eased. A combination that con- 
trolled 80 per cent. of the total — of a 
commodity could fix a price, but it could only get 
the profits expected by increasing or limiting the 
poet wh It might suit the purpose of the com- 
bination to lower previous prices in the hope 
that an increase in the quantity sold would 
more than counterbalance the higher rate of 
profit; but in the production of the neces- 
saries of life, where a monopolist would be 
sure of his market, this would not be the case. 
Necessaries, the paper stated, were not suitable for 
trusts; but if prices were put up so much as to 
cause privation, the consumer would invoke the 
intervention of the Government. If the trusts 


could be depended upon not to abuse their power, 
he did not think they would do much harm, and 
might even be a benefit to the community, provided 
the morality of the directors was not lowered, or 
their honesty less high. 


(Zo be continued.) 





THE DUSSELDORF EXHIBITION. 
Steam Borers. 
(Continued from page 572.) 
Straut unD E1sen A.-G., Horerpe. 

TE Stahl und Eisen A.-G., formerly J. Soeding 
and v. d. Heyde, of Hoerde, in Westphalia, exhi- 
bited the boiler illustrated in Figs. 14 to 16, page 
634. This boiler has a heating surface of 285 square 
metres (3068 square feet), and contains a super- 
heater, the heating surface of which is 55 square 
metres (592 square feet). It is designed for a 
pressure of 171 lb. per square inch. As will be 
seen, this is a new type of combined tank and 
water-tube boiler ; it consists mainly of two steam 
drums, connected to two large headers, of cylin- 
drical shape. The headers are 1.9 metre (74.8 in.).in 
diameter, and their inner wall, in which the water 
tubes are fitted, consists of a flat plate. The front 
header stands above the grate, the flames and hot 
gases surround it, the latter circulating as shown 
in Fig. 14. The superheater is formed with bent 
pipes as illustrated in Fig. 16, placed in the rear 
of the boiler, between the two return tubes and 
the two steam drums, as far as the inside wall in 
the centre of the system. It is easy of access and 
every pipe can be taken out, even when the boiler 
is working. 

The following advantages are claimed for this 
type of boiler: The furnace has been specially 


| designed with a view to smoke consumption. The 


flames rise vertically from a large plane grate 
which measures 2.6 by 1.95 metres (102.36 in. 
by 76.77 in.), and are surrounded on all sides 
but one by firebrick walls. From the furnace 
the hot gases circulate in a large combustion 
chamber, in which they have time to combine com- 
pletely. The boiler would be specially suitable 
for burning long-flame coal and brown coal. The 
intensity of the water circulation is the highest that 
it is possible to obtain, as it is hindered at no part 
of the boiler section. The evaporative efficiency 
is therefore specially good. The water capacity 
compared with the heating surface is also very 
high, being 40 cubic metres (8825 gallons) at the 
lowest water-level, for the 3068 square feet of 
heating surface. The steam production, in conse- 
quence, can always meet the variations in the 
steam consumption. The water-tubes are placed 
in the most favourable position, the hot gases first 
circulate downwards through the front half of the set, 
and deposit on the top of each tube a layer of dust 
which protects the tubes against a too intense 
action of the hot gases. The latter then circulate 
upward, through the rear half of the set of tubes, 
to which they deliver a large portion of the remain- 
ing heat units. As wili be seen, no part of the 
tubes is in direct communication with the fire, and 
no unequal strains are set up in any series of tubes. 
Both headers being 74.8 in. in diameter, they can 
easily be entered for cleaning-out purposes; the 
cleaning-out plugs, which are often a source of 
trouble, are entirely done away with. 

The superheater is fitted with an automatic 
patent device to prevent the burning of the pipes, 
which might happen when the steam does not 
flow freely through them. The usual means taken 
to prevent an accident of this kind by deviating 
the flow of the hot gases, are generally dependent 
upon the care and attention of the stoker, and are 
therefore unreliable to a certain degree. The de- 
vice in question operates automatically as soon as 
the steam is cut off from the superheater, and the 
steam pressure in the latter sinks below a limit 
that can be determined. The action opens two 
valves—one which places the interior of the. super- 
heater in connection with the atmosphere, the other 
opening a conduit communicating with the chimney 
flue. Cold air is thus drawn through the super- 
heater pipes to cool them. These two valves close 
automatically as soon as the superheater is re- 
connected with the boiler. 

The water tubes number 140, and are 3.74 in. 
in outside diameter. 


DAMPFKESSEL-F'ABRIK, PeTRY-DEREUX, DineEn. 
The boiler which this company exhibited under 





steam in the boiler-house adjoining the Machinery 
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Hall at Diisseldorf is illustrated in Figs. 17 and 18, 
page 635. It has a heating surface of 300 square 
metres (3230 square feet), and is provided with a 
superheater, the effective surface of which is 80 
square metres (861 square feet). The pressure is Fig.15 
the same as that of the preceding boiler. In id we 
fact, all the boilers at work at the Exhibition wa tty | 
were designed for a pressure of 171 lb. per pHi {Ht Ht — “TF 
square inch. The water-tubes number 193, and| --- : * irene? Tpomee a a 
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are 3.74 in. in outside diameter. Their length | 
directly exposed to the flames and hot gases is | 
5 metres (16 ft. 443 in.). The tubes communicate | a p 
by two headers with the steam-drum above ; the | 4 S335 a 
latter is 1.6 metre (63 in.) in diameter. The super- | ee ey oe oe 
heater is placed above the water-tubes, on each \---}---f - ajo --\---7---3 a 
side of the steam-drum ; it consists of a number YY — 

of pipes, bent U shape, which end in four vertical O78 repre ia cca 
collecting-pipes. As will be seen from Fig. 17, the | P : 4 
water-tube set is supported in the rear by a 8 was 
partition wall ; the hot gases circulate first round t 
the front part of the tubes, flowing then through 
the sanelliaiee and down round the rear portion OO ORG 
of the water-tubes to the chimney. All the plates} 4 ‘niin nite erate H 
are of mild steel ; Mannesmann tubes are used ; | Xe) 

the superheater collecting-pipes are of cast iron, of | e 

a specially tough quality. 
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MAscCHINENBAU-ANSTALT Humpotpt, KaALK, NEAR | 

COLOGNE. | 

The boiler exhibited by the Maschinenbau: | 

Anstalt Humboldt was also at work in the boiler- | 

house of the Machinery Hall. It is illustrated in | 

Figs. 19 and 20, page 635. This isa combined | \ 

Lancashire and tubular boiler, with two separate; WS WS 

steam-drums, of 203 square metres (2185 square | — 
feet) heating surface ; it consists of a lower drum, 
2.3 metres (7 ft. 64 in.) in diameter, and 5,2 metres | 
(17 ft. 4 in.) length of barrel, containing two cor- 

rugated flues, 314 in. and 35} in. in diameter, each oo 


flue being fitted with two Galloway tubes, to) oo 


facilitate the water circulation. The upper drum Warter-TuseE Borner AND SUPERHEATER ; CONSTRUCTED BY THE STAHL UND EISEN 
is 7 ft. 2% in. in diameter, and 13 ft. 3} in. AcCTIEN-GESELLSHAFT, HOERDE 
length of barrel, wd contains 104 tubes, ij ; ‘ ‘ 


3.74 in. in diameter, ten of which are stay | 

tubes. The upper and lower drums are con- | Siemens-Martin steel, of 21.6 to 25.4 breaking strain, | riveted together, with the interposition of Adamson 
nected together in the rear by a steam-pipe and with an elongation of at leasi25 per cent. Their | rings. 

a feed-water overflow pipe, the latter so designed | thickness is as follows: Lower drum—shell, 0.94in.;; The hot gases on leaving the flues flow through 
that when the water in the upper drum rises above | ends, 0.98 in.; front —corrugated flue, 0.47 in.; the | the tubes of the upper drum, round the upper drum 
normal, the excess flows down into the lower two rear flue sections, 0.63 in.; upper drum—shell, | shell and the lower drum shell, to the chimney. In 
drum. Generally, the upper drum alone is sup-| 0.90 in.; ends, 1.06 in.; tubes, 0.13 in. and 0.23 in. order to protect the rear end of the lower drum not 
plied with feed-water; the lower drum is, how-| All the rivets and joints are caulked inside and covered by water from getting damaged by the fire, 
ever, provided with a feed valve for feeding it| out. All the rivet-holes have been drilled, the it is covered over its whole width by a cast-Iron 
direct. Both drums being joined together at one | plates to be joined being held together ; the rivet-| casing, which is itself protected by a firebrick 
part only, they are able to expand independently | ing was carried out by hydraulic pressure. The covering. The steam cut-off valve and the upper 
one of the other, and no dangerous strains are set | circumferential seams have two rows, and the drum feed-valve can be worked from the floor level 
up. All the riveted supports are steel castings, or | longitudinal ones three rows of rivets. The flues by chains. 

are made of wrought iron. The plates are of mild | are welded longitudinally ; their three sections are| The boiler is fitted with a mechanical stoker, the 
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STEAM BOILERS AT THE DUSSELDORF EXHIBITION. 
(For Description, see Page 633.) 
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coal being fed by an eccentric action. The grate- 
bars are alternately worked forwards and backwards 
by a cam-shaft made to revolve slowly ; this drives 
the coal gradually to the rear end of the grate. The 
working of the stoker can be regulated at will. 


Tur GERMAN Bascock AND WIiLcox STEAM 
Borer Works Company, OBERHAUSEN. 


These works had put down in the boiler-house a 
stationary water-tube boiler of 370 square, metres 
(3983 square fect) heating surface, fitted with one 
of their superheaters of 42 square metres (452 
square feet) heating surface, and with their chain 
grate. Also one of their water-tube marine boilers, 
of 190 square metres (2045 square feet) heating 
surface. The Babcock and Wilcox boilers are 
now so well known and so generally used that we 
necd not enter into any details concerning those 
shown at Diisseldorf. They were of similar con- 
struction to those exhibited at Glasgow, though of 
a smaller type. We gave an illustrated descrip- 
tion of the Glasgow boilers in vol. lxxi., page 
800. 


DissELDORF-RATINGER ROHRENKESSELFABRIK, FOR- 
MERLY Dire anp Co., RaticeEN, NEAR DUssEL- 
DORF, 

The same remarks may be made with reference to 
the Diirr boilers, a full description of which appeared 
in several of our preceding issues.* The Diirr 
Company exhibited, one of their marine water-tube 
boilers in a highly decorative pavilion on the bank 
of the Rhine. This boiler has a heating surface 
of 328 square metres (3530 square feet), and a 
grate area of 7.41 square metres (79.7 square feet), 
and is one of fourteen boilers which are now being 
supplied by the company for the German cruiser 
Friedrich Carl. These boilers are designed for a 
og of 209.5 lb. per square inch. Besides this 
voiler the Diirr Company had under steam in the 
boiler-house two of their land boilers, each of 196.7 
square metres (2117 square feet) heating surface, 
and 4.13 square metres (44.2 square feet) grate 
area, combined with a superheater of 30.5 square 
metres (328.3 square feet) heating surface, common 
to both boilers. 


(To be continued.) 








THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 


Tue Nineteenth Annual Convention of the Ameri- 
can Institute of Electrical Engineers was held at 
Great Barrington, Mass., one of the garden spots 
of New England, situated in the Berkshire Hills, 
and 3$ hours distant from New York. The 
members were cordially received by the local com- 
mittee, which was composed of all the prominent 
ladies and gentlemen of Great Barrington. 

The first business of the meeting was the presi- 
dential address of Mr. Charles P. Steinmetz. It was 
both retrospective and anticipatory. He claimed 
that we now saw empirical science struggling for 
recognition against metaphysical speculation. He 
considered the former the source of all human 
ae. With the removal of the opposition of a 
10stile philosophy, and a searching criticism into 
the correctness of results, the methods and theories 
propounded by empirical science also disappeared, 
and therewith the safety which marked the work of 
the earlier period. Facts are the foundation of 
science, but they have so accumulated that we are 
forced to work with the conclusions from the facts ; 
and thus the dividing-line between theory and fact 
has become so blurred that we are in danger of 
confusing the theory with the fact. Herein lies the 
danger to further progress : 

It is not the object of the college or university to turn 
out full-fledged engineers who can handle engineering 
problems of any magnitude. The available time is 
altogether too short, and especially a very great deal of 
practical experience is required, which is not available to 
the educational institution. It is not necessary, either, 
and the college graduate is not expected to take imme- 
diate ch of engineering works of great magnitude. 
All the stanton 5 institution can do, and should do, is 
to fit the student to take. up the practical work as effi- 
ciently as ible, and to give him a thorough under- 
standing of the fundamental principles of electri 
engineering and allied sciences, and a good knowledge of 
the methods of dealing with engineering problems. 

The President considered memorising a waste of 
time, and would drop one-half the material taught 


* See ENGINEERING, vol. lxxii., pages 80, 130, 164. 


the student, and teach the rest so that the general 
principles and methods would be fully understood. 
He would omit formulz, rules, &c., beyond the most 
simple ones. Formule can always be derived from 
the fundamental principles. He especially referred 
to various formule of electromagnetic induction, the 
equations of the transformer and other apparatus, 
and theoretical investigations in general. In the 
allied branches of science and engineering this 
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applies with greater force ; anything beyond funda- 
mental principles is objectionable. He did not 
approve the step-by-step method of colleges—that 
is, taking up a subject, and then dropping it, and 
taking up another. He would keep a subject 


cal | through the whole college course. As to the desire 


to spend more time on literature and instruction in 
the English language, to give the student ease of 
expression and logical methods, he thought the 
trouble was that the language was taught by philo- 





oe: and many words were written on a small 
subject. Logic should be taught by a scientist, 





and Faraday’s researches should be the example 
aimed at, and not the style of a successful 
novelist. He believed in the lecture system, and 
not in the text-book methods. He concluded with 
the following remarks : 


Of what, then, should an ideal electrical engineering 
course consist ? ? 

Of mathematics, plane and some solid geometry, arith- 
metic, and a good knowledge of algebra. Plane trigono- 
metry — no spherical trigonometry required — and a 
thorough understanding of analytical geometry and of 
calculus, but no memorising of integral formule, &c. ; 
they can always be looked up in a book when needed. 

A thorough knowledge of general physics, especially of 
the law of conservation of energy, which I am sorry to 
say is not yet an er ta part of our thinking; and of 
chemistry, especially theoretical chemistry and chemical 
laboratory ; in the latter freely using tables, &c. 

The electrical egy rg Boe should be taken upright 
in the beginning. Even before taking up the theory of 
apparatus, the theoretical investigation of alternating 
currents, self-induction, transformers, &c., the student 
should have met this phenomena and handled the appa- 
ratus in the laboratory. y after seeing the effects of 
self-induction, for instance, on the alternating-current 
circuit in the laboratory, will the theory of self-induction 
have any meaning and make an impression on the student. 
What the student has seen practically in the laboratory 
he will then take up in the theoretical course, to under- 
stand it, learn to calculate and control, and afterwards, 
going back once more to the laboratory, apply it. It is 

ere where the average college graduate is inferior to the 
practical man; and in spite of his handicap regardin 
theoretical knowledge, the latter frequently pushes ahea 
of the college graduate by his superior understanding of 
the phenomena, based on his familiarity with them. 

Design of electrical apparatus is of very secondary 
utility and rather objectionable, with the exception, 
perhaps, of some very simple apparatus. The considera- 
tions on which designs are in the engineering de- 
partments of the manufacturing companies, and espe- 
cially the very t extent to which judgment enters 
into the work of the designing engineer, makes the suc- 
cessful teaching of designing impossible to the college. 
Far better is the reverse operation—the analytical investi- 
gation of existing apparatus, and more instructive to 
the student. That is, to derive from existing first-class 
apparatus, by measurement and test, the constants of the 
Peg and to calculate these constants and compare 
them with tests. ides, a very small percentage of 
the college graduates enter the field of designing, but 
most of them will have to handle apparatus, and it is 
therefore very much more important to be familiar with 
the completed apparatus in all its characteristic features, 
= normal and in abnormal operation, than to be able to 

esign it. 


These views are so different from the present 
practice in: electrical instruction that it will develop 
thought and provoke criticism, hence your corre- 
spondent has given this abstract. 


CoMPOUNDING. 


The first paper read was entitled ‘‘ A Method of 
Compounding Alternating-Current Generators and 
Motors, Direct-Current Generators, Synchronous 
Motor Generators and Synchronous Converters,” 
by Frank George Baum. 


Fig. 1 shows the connections of the ‘‘ compensator,” as 
it may becalled. G is the generator, which, for the pur- 
pose of explanation, may be considered a two pole ma- 
chine. From its shaft is driven the armature a a’, having 
field poles A A’. The armature winding may be con- 
sidered a single turn of wire, as shown. One end of the 
armature wire goes to a solid ring and the other end toa 
ring broken as shown, but the two parts are metallically 
connected. ‘‘There is no conimutation, the same arma- 
ture wire being always connected to the same brush. The 
brush on the broken ring is in the centre of one pole. The 
metallic segments of the broken ring cover about 90 elec- 
trical degrees.” ‘‘If the field A A’ were excited by a 
direct current, we would get at the brushes parts of an 
alternating wave, a part of each wave being cut out owing 
to the fact that the ring is divided. If weexcite A A’ by a 
sinusoidal alternating current in synchronism with the 
rotation of the armature a a’, we get waves of electro- 
motive force at the brushes of different forms depending on 
the position of the armature coil when the current passes 
through its maximum value. For example, if the arma- 
ture coil passes the ition shown when the current in 
the field coil is a maximum, it will be evident that we get 
a rectified potential at the brushes 6 b. We really cut off 
the top of the wave, and thus get a potential at 4) which 
may be measured by an ordinary direct-current voltmeter. 
If the current in the field passes through zero when the 
armature coil passes the position shown, then we get no 
rectified potential.” t 2 : 

The rectified potential may be added in series with the 
exciter field, as shown in Fig 1. This method gives very 
good results. It is found that loads of any chee 
may be added to the machine without disturbing ¢ 
voltage. The generator may also be over-compounde 
to maintain constant potential at some point on the line. 

There are some objections, however, to this arrange 
ment, because it is not ‘‘ fool f.” The arrangement 
shown diagrammatically in Fig. 2 has therefore been 
adopted. Asshown, the rectified potential is used to excite 
a small direct-current generator of 100 to 500 watts capa- 
city, and the armature of the direct-current machine one 
nected in series with the series winding on the exciter. +5€ 
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direct current is large, so that only a few turns are needed | over-compounded, there is no drop in voltage when the| so that changes of load have little effect on the line, 
brush machine is added. The amount of compounding | 

may be changed instantly by turning a rheostat handle ; | 
the cost of compounding a large station will be less than | 
compounding the same number of direct-current gene- | 
i bsence of equaliser switches, the | 


on the exciter. These may be easily threaded on by 
hand, if there is not, already a series winding on the 
exciter, so that no new exciter isneeded. The percentage 
compounding may be changed simply by turning the 
rheostat handle in the armature circuit of the compen- 
sator. The compensator has four _— and is driven 
in synchronism by a gearing on the generator shaft. 
Fig. 3 shows the general arrangement of the compen- 
sator. The compensator set being small, it is a simple 
matter to add the compensator to any generator. 

This method may be applied to compounding alter- 
nators operating in parallei, whether the generators have 
separate exciters or are all excited from the same exciter. 


| 
| 





rators ; owing. to the abser 
operation of the station is simpler. 


The author said that there was no method of 
compounding the excitation of synchronous motors 


other than those driving direct-current motors, and | 


that the method of compounding alternating-current 


generators could be used to compound the excita- | 


When there is a separate exciter for each machine, the | tion of alternating-current motors : 





compensator may be applied to each generator, or a 
Single compensator may be put on one generator, and the 
current from the direct-current side carried around each 
exciter field. The station would then, of course, be com- 
pounded only when the generator to which the compen- 
Sator was connected was running. ‘The entire station 
may be compounded by a single compensator set where all 
generators are excited from the same exciter. In this 
case the current for the field of compensator would be 
taken from the bus-bars. Since only a fraction of the 
exciting energy of the exciter is supplied, the compen- 
Sator set of 500 watts capacity is large enough to com- 
pound a 10,000-kilowatt station. 


The advantages claimed were : 
Generators have but a single winding. No equaliser 
“4 TS, Switches, &c., are necessary ; no adjustment of 
nae shunts are necessary to make machines 
© their proper share of load ; when the generators are 
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potential at the motor terminals. Before the synchronous 
motors were compounded, lights could not be operated 
on account of the excessive variations of potential. Since 
a separate exciter is generally used for this kind of work, 
this method is very much cheaper and simpler than 
carrying a series winding around the field poles of each 
| motor. This method may also be applied to compounding 
| synchronous converters. : 

| In applying these methods of compounding to the most 
| general case of a transmission system with a long trunk 
| line with several branch lines, the generators would be 
| compounded for the centre of distribution and the syn- 
| chronous motors on each branch line compounded also 
| with respect to the centre of distribution. 
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The method given for compounding alternating-current 
generators is comparable with the method of compound- 
ing direct-current generators, shown in Fig. 4. Here we 
excite all the direct-current generators by one exciter, 
and compound this exciter with the load current from 
the generators. This does away with the series windin 
on each machine, as well as all equaliser connections an 
switches. ; : 

The above method of compounding the exciter has 
been very successfully used to compound the excitation 
of three motor-generator sets operating on a street rail- 
way load at the end of a 150-mile transmission line. The 
arrangement is shown in Fig. 5 for a single set. All the 
synchronous motors were, of course, excited from the 
same exciter. No new exciter was needed, as the motors 
were already excited by a compound-wound exciter. All 
that was necessary to _— - the method was to shunt 
part of the current from the t-current side around the 
exciter series coil. This varies the excitation of the motor, ’ 


Power-Houss No. 2. 


New GENERATING PLANT at NIAGARA. 


Following a very abstract paper by Maurice 
Leblanc came a highly practical communication 
entitled ‘‘The New Generating Plant of the 
Niagara Falls Power Company,” by H. W: Buck. 


The author stated that this extension was necessary be- 
cause the entire 50,000 horse-power of the first plant had 
been taken up. The new turbines are of the internal dis- 
charge type, and the discharge is carried off through 
draught tubes, which add 10 per cent. to the head and 10 
per cent. more power for the same amount of water used in 
power-house No. 1; hence the plant is laid out for 11 units 
of 5000 horse-power each instead of 10. The electric 
generators are duplicates of those in power-house No. 1, 
so as to be interchangeable. The differences between 
No. 1 and No. 2 electro-technically are: Closer generator 





regulation, that on the new machines being 10 per cent., 
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as against 30 per cent. on the old ones. The'entire plant 
will be operated from a single switchboard instead of two. 
The feeders are protected with automatic oil circuit 
breakers. 

The first six generators will be similar in outline to 
those in the first plant, being of the external field type 
with the nickel steel revolving ring. The collector 
rings being at the bottom of the dynamo shaft, the iron 
bridges were omitted. The closer regulation ensures 
a constancy of voltage with variations in load, and | 
also reduces to a minimum the unbalancing of the volt- 
ages in the different phases caused by difference in loads 
upon them. 

These machines are also wound for 2300 volts, 25 cycles, 
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Fic. 9. Wiring Diacram ; Exctrer Piant ; Power-Hovsz No. 2. 






it 36 separate controlling panels, 11 generator, 22 feeder, | device consisting of a dashpot attached to the tripping 
2 interconnecting, and 1 exciter panel. All the switch- plunger of the circuit-breaker. 
ing is done on ese panels by means of relay switches} This retards the movements of the plunger, and conse- 


| placed in distinctive relation to one another, and in | quently the opening of the breaker for ordinary temporary 
such a relation to imitation bus-bars placed through- overloads. In case of a real short circuit, the pull on the 
out the face of the switchboard that the connections | plunger is so strong that the dashpot has no effect, and 


are clearly indicated, and no mistake in switching | the circuit-breaker opens instantly. 

can easily be made, On the generator panels are two! The author then described the work being done 
selector relay switches and one generator relay switch ; | So Casted ia. 6 

on the feeder panels are two relay selector switches, | 02 the Canadian side : Bis 

and on the interconnecting panels are relay inter-| The arrangements will be similar to those on the 
connecting switches for making the various connec-| American side. The power will be transmitted to 
tions between the two groups in the new power-house | Toronto, and will also be used in the American power 
and between the two power-houses. On the sub-bases| system, being arranged to operate in parallel. 
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two-phase, and run at a speed of 250 revolutions per 
minute. They have the same regulation as the first six 
installed, and the electrical constants will be the same. 
The construction is of the standard horizontal - shaft 
engine-driven alternators, and its method of ventilation 
is the same. In the two power-houses there will be three 
types of generators. By careful adjustment of the field 
current, the idle current between two of the types will be 
prevented. 

The full load efficiency from actual tests came out 98.15 
er cent., which ex the guarantee of the General 
Slectric Company, who installed the electrical equipment. 

The exciter plant is located at the bottom o the pit, 
with the switchboard in a compartment recessed in the 
rock, thus eliminating the long shaft. The equipment 
consists of four 150-kilowatt compound-wound yertical 
shaft, 220-volt exciters, each coupled to an independent 
turbine, which is placed underneath and controlled by a 
separate governor; the speed is 750 revolutions per 
minute. The switchboard is most simple and effective. 
The main switchboard consists of a gallery having in 












— SECTION THROUGH CaBLE SUBWAY UNDER O1L SwITCHEs 
SHOWING Bus-Bars, &c. 


exciter bus-bars,| The essential difference embodied in this plant will be 
i All| in the size of unit and in the electrical arrangements. 
The unit will be of 10,000 horse-power capacity (7500 


of the generator panels are dumm 
with relay double-throw generator field switches. | 
these relay switches operate electrically the real switches | T! S ony 
out on the power-house floor, and have the exact relation | kilowatts), and the generators will be wound ad 0°95 
to the dummy bus-bars which the real switches have to/| volts ym ope he frequency will be retain on 
the real bus-bars, so that that even a “‘green” man could | cycles for the sake of uniformity with the Anes “4 
hardly make a mistake in throwing a switch. Re-| plants, so as to permit of parallel operation. | In pe , 
turn indicators are placed adjacer:t to the relay switches, | ing this size of unit the American and Canadian mh ulti: 
so that the operator may tell at once whether the real | were regarded as one. Since this is likel to eye 
switch has responded correctly to the movement of the| mately an output of several hundred t _— % wt 
relay. power, a unit of 10,000 horse-power 1s not a large at 
Each panel is a complete unit, and comprises all the ap-| portion of the whole, and is not too large on — a 
ratus necessary for any operation on it. All synchronis- of power to concentrate in one machine from the sta 
ing is done by a Lincoln synchroniser placed on a swivel on | point of convenience. P : — 
top of the switchboard. The generator field rheostats | The principal advantage in a unit of t + ae 
and field switches are located under the main gallery, and | the smaller one is in the reduction in cost 0 Bes x 4 
the feeders are equipped with recording wattmeters in the| ment per horse-power. This reduction in cost res 
basement of the office building. The 21 generators are to | from : : 
be operated in four independent groups, but any gene-; 1. Lower cost of generator per horse-power. 
rator can be thrown on any group. The feeder circuit-| 2. Lower cost of turbines per horse-power 














breakers are operated by time-limit relays, but with a| 3. A 10,000 horse-power unit occupies only slightly 
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BREAKER ; Power-Hovuse No. 2, 


more space than one of 5000 horse-power capacity, which | 
results, for a given plant output, in great reduction in | 
length of wheel - pit, power-house, and forebay, and a | 
consequent reduction in construction. Three generators | 
are ordered ; the type is of the internal revolving field | 
vertical shaft type. Its revolving field ring is built, up | 
of punched laminations bolted together, with joints 
lapped. This method of construction gives a uniform 
and definite strength of ring and high magnetic permea- 
bility. On account of the high speed—250 revolutions per 





minute—the generator is very small as compared with | been extended to a total length of nearly 235 ft. The 


some of the large engine-driven units, its overall diameter 
being only about 19 ft. The weight of the revolving part | 
of the machine is 141,000 lb., with a flywheel effect at 250 
revolutions per minute of 2,000,000,000. 

The generators are wound directly for 12,000 volts 
three-phase instead of 2300 volts two-phase, as in the 
American plants. 

This high voltage was selected not for long distance 
transmission, but for economy in distribution to users | 
near the power-house. For Ha at cea transmission 
step-up transformers will raise the voltage to 22,000, 
40,000, or 60,000 volts. 

The paper was fullyillustrated by diagrams, from which 
the following have been reproduced : 

Fig. 6. Section of power-house No. 2. 

Fig. 7. External field 5000 horse-power generator ; power- 
house No. 2. 

Fig. 8. Internal field 5000 horse-power generator ; power- 
house No. 2. 

Fig. 9. Wiring diagram ; exciting plant; power-house 

Fig. 10. 10,000 horse-power, 12,000-volt, three-phase 
generator ; Canadian power-house. 

Fig. 11. Interconnection diagram between American 
power-houses. 

Fig. 12. Section through cableway under oil switches, 
showing bus-bars, &c. 

Fig. 13. 2200-volt two-phase electrically-operated circuit- 
breaker ; power-house No. 2. 
outs 14, Interconnecting American and Canadian power 

ems. 


This paper was well received as a most careful 
solution of a difficult problem, executed in an econo- 
mical and satisfactory manner. 


Tue Stantey InstruMENT CoMPANy. 


A very interesting visit was paid by the members 
to the works of the Stanley Instrument Com- 
pany, under the guidance of Mr. Wm. Stanley. 
Although the company only moved into their 

resent works a year and a half ago, their 
usiness has so increased that they are crowded 
for space, and are running night and day. Natu- 
ally, electricity is the motive power, while travel- 
ing and stationary cranes are in use for changing 
material. There is overhead tracking, using pneu- 


— and hand hoists. The buildings are pro- 
ted by automatic sprinklers ; and, further, there 
Ate & series of fire mains with conveniently-placed 


hydrants. Telephonic communication is between 
all departments. The following is a description 
of the works : 


There is a main shop 92.5 ft, wide and 500 ft. long, and 
extending laterally from this is a sawtooth-roof building 
28 ft. wide. The latter is to be occupied by different 
departments, sections corresponding to one, two, or three 
divisions of the roof being partitioned off for the purpose. 
One of these departments, devoted to coil-winding, has 





main entrance to the works is located between the black- 
smiths’ shop and the gate-house, the latter being a three- | 
storey structure containing general lavatories on ground | 
level, a recreation-room, and library for the technical | 
information of the employés on the second floor, and | 
offices for the works manager and others above. The plant | 


| power-house is situated about 1000 ft. from the centre of 
the works, on the bank of the lake from which it draws 
both feed and condensing water. It is located also along- 
side the railroad, providing at once good railroad facilities 
and proximity to water. 

The larger machine-tools are, of course, driven by 
individual electric motors. In the case of the lathes, the 
grouping system is used, with ceiling motors. In one or 
two instances, two motors drive together a line of shaft- 
ing. Each motor has four drop-ropes within easy reach 
for its control from the floor. ires to the machine-tool 
motors are in general carried in conduits under the floor, 
each wire having an independent duct formed by w 
strips between the conductors. A main conduit extends 
along the outside wall, and opposite each machine a 
number of wires are tapped ; these usually run upward 
on the side of the wall to the controlling switches, an 
then down to the under-floor duct leading to the ma- 
chine motor. 

In assembling and finishing the machinery, a large 
amount of chipping and drilling is done by means of 
pneumatic tools, and electric connections are brazed and 
soldered together by means of portable gas burners. For 
this work rt are three lines of piping extending around 
the main shop about 25 ft. above the floor level, from 
which are tapped branch pipes to outlets near the floor 





is located alongside the Boston and Albany Railroad. The | Poses 





where flexible hose connections are made. One of the 
| ipes is for the compressed air, which is maintained at 
Bo Ib. pressure, and the other two are for the gas; one 
|for the gasoline vapour, brought from the gas-house, so | 
| called, located in the open near the gate-house; and the | 
other for air under about 5 lb. pressure, the air being | 
mixed with the line in the flexible connections for | 


| 


stage horizontal Ingersoll-Sergeant compressor, direct- 
connected to a 40 horse-power alternating-current motor. 
The compressor plant is located in a room partitioned | 
off in the first storey of the bay. Above its roof it has | 
a 3 ft. by 10 ft. reservoir or air-storage tank. The com- 
pressed air is also used in numerous direct-acting pneu- | 
matic travelling hoists suspended from overhead tracking. 
In these works the Stanley Electric Manufacturing 
Company make direct-current machines as well as alter- 
nating -current machines, chiefly of the well-known 
inductor type of machine, peculiar to the company’s | 








combustion in the burners. The air is compressed by a two- | - 


Power Systems. 


S. K. C. system, in sizes as large as 2500 kilowatts and 
for voltages as high as 12,000 volts. Transformers are 
also manufactured at the new works. Switchboards and 
instruments in general are still made at the old works, on 
Clapp Avenue, Pittsfield. 


(To be continued.) 








CanapDiaNn Paciric sem weil September the 
Canadian Pacific Railway Company’s land department 
sold 145,535acres for 542,811 dols. During September, 1901, 
the area sold was 60,060 acres for 197,057 dols. Land is 
being sold on a retail basis only. 





AUTOCARS FOR THE NortH-EasTern Rattway.—The 
North-Eastern Railway Company is engaged in building 
at its York Carriage Works two autocars, which it pro- 
to run between Hartlepool and West Hartlepool 
stations. The project is the outcome of a demand for a 
frequent and quick passenger service between the two 
stations ; and to meet the increasing competition of the 
tramway service it is intended to run the cars every ten 
minutes each way. The distance is 24 miles, and as the 
cars will have a speed of 30 miles an hour, the company 
hopes to cover the distance in five minutes, while the ord1- 
nary street tramways take ten minutes to accomplish the 
journey. The cars will be 53 ft. long, and will provide 
seating accommodation for 52 passengers by means of 
reversible-back garden seats. At the end of the car there 
will be a Napier petrol engine of 85 brake horse-power, 
with four cylinders; the engine will drive a dynamo 
generating electricity for two motors, which will apply 
the power to the bogie underneath the engine compart- 
ment. The framework will be carried on two four-wheel 


d o> ys of practically the normal carriage type, but the 


y of the car will be much lighter than the ordinary 


carriage—approximating closely to the tram type. 





Our Rats Aproap.—There cannot now be any doubt 
that 1902 will prove an active and progressive period in 
connection with the exports of British rails. e return 
of in South Africa is having a good effect, and the 
Indian demand _has also improved. The shipments of 
rails from the United Kingdom in October were 44,253 
tons, as compared with 41,261 tons in October, 1901, and 
36,896 tons in October, 1900. There was.a much larger 


|demand for our rails last month in Egypt and Mexico 
|than in October, 1901. The movement to the three 


rincipal ups of colonies in October compared as 
‘ollows with the corresponding movement in October, 1901, 
and October, 1900: 








| 
Colonial Group. | Sept., 1902. Sept., 1901. | Sept., 1900. 





| tons tons tons 
British South Africa sf 4925 1667 3183 
British India ae aa 8305 5107 9728 
Australasia .. va ++ 4902 9297 8724 
The te exports in the first ten months of this year 
were 665 tons, as compared with 386,866 tons in the 


corresponding period of 1991, and 314,705 tons in the 
corresponding period of 1900, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Giasgow Pig-Iron Market.—Only a small business was 
transacted last Thursday, and it was confined to Cleve- 
land iron. The cash price remained unchanged. Scotch 
was quoted 1d. per ton lower, and hematite iron 24d. per 
ton. Only about 5000 or 6000 tons changed hands in the 
forenoon, and 2000 tons in the afternoon. The settle- 
ment prices were: Scotch, 57s. 3d.; Cleveland, 50s. 9d 
hematite iron, 60s. 74d. per ton. Friday’s forenoon 
market was flat and idle, only 3000 to 4000 tons 
being dealt in. Business was still confined to Cleve- 
land, which was dealt in at 3d. per ton down at 
50s. 6d. per ton cash. A fairly good business was 
done in the afternoon—some 10,000 tons. Scotch war- 
rants closed 14d. r ton down on the day at 57s. cash 
buyers. Cleveland was 3d. per ton down at 50s. 6d. 
cash buyers, and hematite iron was 2d. down at 60s. 44d. 
cash sellers. The settlement prices were: 57s. 3d., 
50s. 6d., and 60s. per ton. The market was easier in the 
forenoon on Monday, and a fair amount of business 
was transacted. Prices were irregular, and the position 
appeared to have again become we ey a backwardation 
of 9d. per ton ruling on Cleveland at the finish. In the 
forenoon the market suffered from a fresh pressure of 
“bear” selling, but all the iron offered was_ readily 
absorbed, and with the assistance of some general buying 
in the afternoon quotations experienced a sharp recover 
and closed very firm. Cleveland rallied from 50s. asd. 
per ton cash to 50s. 104d. per ton. The settlement prices 
were : 56s. 9d., 50s. 44d., and 60s. per ton. A trifling busi- 
ness was done on Tuesday forenoon, and the tone was easier. 
Scotch fell 44d. per ton, and Cleveland 1d. Owing to the 
state of the account, a backwardation of }d. per ton ruled 
on Cleveland for a month. A small business was trans- 
acted in the afternoon, but the tone was firm, Cleveland 
gaining 2d., or 1d. on theday. The ‘‘back” on Cleve- 
land was raised to 1s. 4d. per ton. In the forenoon the 
dealing was limited to about 2000 or 3000 tons, and in the 
afternoon about 4000 tons changed hands. The settle- 
ment prices were: 56s. 6d., 50s. 9d., and 59s. 74d. 
per ton. The market was almost dead idle this fore- 
noon, but the tone was steady, the only change being 
a drop of 7. in Scotch. Business was rather more active 
in the afternoon, but prices were easier, Cleveland 
dropping 3d. and Scotch 24d. per ton. The settlement 

orices were: 56s. 6d., 50s. 10)d., and 59s. 44d. per ton. 

he following are the quotations for makers’ No. 1 iron: 
Clyde, 64s. 6d. ; Gartsherrie and Calder, 65s. ; Sum- 
merlee, 69s. 6d. ; Langloan and Coltness, 70s. per ton— 
the foregoing all shipped at Glasgow; Glengarnock 
shipped at Ardrossan), 57s. 6d.; Shotts (shipped at 

Leith), 68s.; Carron (shipped at Grangemouth), 68s. 

per ton. The market during the past week has been 
utterly lifeless, without one distinguishing feature to 
record. The American advices indicate a continuance of 
buying from the other side, and considerable sales have 
again been made, the weaker tendency of the freight 
market assisting business which had been —< for 
some time past. All reports point to a scarcity of pig 
iron, owing to the short supplies of coke to the blast-fur- 
naces. The number of lead ecnnses at work is 85, 
against 83 at this time last year. There is still no im- 
provement to report from the Continent, and home trade 
reports are by no means bright ; and so far as America is 
concerned it seems safe to say that it has meanwhile seen 
its best in the pig iron trade. The stock of pig iron in 
Messrs. Connal and Co.’s warrant stores stood yesterday at 
28,408 tons, ascompared with 28,847 tons yesterday week, 
thus showing for the past week a reduction amounting to 
439 tons. 

Finished Iron and Steel.—There is, if any change in the 
condition of things, a stiffer feeling in the steel trade this 
week. The quotations are not nominally altered, but 
makers are holding out for full rates in face of increasing 
cost of fuel and raw material. Most of the malleable 
iron works are fairly well occupied, and in two or three 
eases they are briskly employed. Generally speaking 
they are all holding out for the best prices. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is a little easier, especially for forward de- 
livery. For November and December deliveries there are 
quotations at 11/7. 12s. 6d. per ton, but it is reported that 
in one case they are down at 11/. 11s. 3d. Another con- 
cern has declined te 11. 11s. 3d., and would gladly 
accept 11/. 12s. 6d. per ton over the same period—till the 
end of the year. There does not seem to be much doing at 
Leith, where last week’s shipments amounted to 426 tons. 
It isreported that 11/. 15s. per ton has been got at Glas- 
gow for prompt delivery. 

West of Scotland Coal Trade.—The coal trade in the 

West of Scotland continues steady; but there is rather 
less booking ahead, foreign buyers evidently holding off 
in the expectation of lower prices being conceded. EIl 
coal is plentiful, and prices have been slightly modified. 
Splint and steam coal are without change. As regards small 
stuffs, treble and double nuts are in good request, and 
both are scarce. Singles and other sal stuffs are going 
away fairly well at steady prices. Quotations of ship- 
ping qualities, free on_ board, at Glasgow Harbour may 
2 given as follows: Splint, 10s. to 10s. 6d. per ton; 
main, 9s. to 9s. 6d.; ell, 10s. to 10s. 6d.; and steam, 10s. 
to 10s. 3d. There is a movement in progress in connec- 
tion with the wages question, and it may require an 
arbitrator to settle the matter. 


Institution of Electrical Engineers (Glasgow Section).— 
The opening meeting of the third session of this institu- 
tion was held last mght, when the president, Mr. H. A. 
Mavor, delivered his presidential address, choosing as his 


we 


subject ‘The Design of Continuous-Current Dynamos.” 
In the discussion which followed Mr. W. B..Field, of the 





Glasgow Tramways Department, and Mr. Kerr, managing 
director of Paterson and Cooper, took part. . Tike further 
discussion was postponed till next meeting. 


Royal Scottish Society of Arts.—The annual general 
meeting of the Royal Scottish Society of Arts was held 
in Edinburgh last Monday night—the President, Mr. F. 
Grant Ogilve, M.A., B.Sc., F.R.S.E., in the chair—when 
the report of the committee appointed to consider the 
communications laid before the society last session was 
submitted, and the following prizes and medals awarded : 
To Dr. R. Milne Murray, for his papers on ‘‘ A Switch- 
board for Adjusting the Current from the Mains for 
Medical and other Purposes,” and on ‘‘ A New Form of 
Induction Coil, specially designed for Medical and Physio- 
logical Use”—a Keith prize, value 20. To G. W. 
Herdman, M.A., B.Sc.. for his papers on ‘‘ Accuracy in 
Surveying and the Value of Tachometry,” and on ‘‘A 
Method of Fitting the Diaphragm of a Level with Stadia 
Webs ”—a Keith prize, value 87. To Henry M. Cadell, 
for his paper on ‘‘Increasing the Size of Scotland by 
Foreshore Reclamation”—a Hepburn prize, value 8/. 
To J. G. Goodchild, for his papers on ‘‘ An Apeenies 
for Illustrating the Motion of the Moon” and on ‘‘A 
Simple Pocket Level”—a Makdougall-Brisbane prize, 
value 5. To G. M ‘Gregor, for his paper on ‘‘A New Form 
of Electric Fuse-Box”—a Keith prize, value 3/. To the 
Right Hon. Sir J. H. A. Macdonald, K.C.B., for his 
paper on ‘“ Some Suggestions for Autocar Accessories ”— 
the Society’s complimentary silver medal. To Professor 
T. Hudson Beare, for his paper on ‘‘ Experiments on the 
Relative Efficiency of Non-conducting Compositions for 
Boilers, &c.”—the Society’s complimentary silver medal. 
To Mr. Norman D. Macdonald, for his paper on ‘‘ Some 
Railway Problems considered from the Standpoint of 
American Practice”—the Society’s complimentary silver 
medal. 

Glasgow University Engineering Society.—The opening 
meeting of the Society took place on aaragery. ovem- 
ber 6. Dr. Caird, the honorary president, delivered an 
address chiefly on the education suitable for an engineer. 
Imagination, he said, was indispensable to the engineer, 
and the recognition of its power was a timely protest 
against the modern tendency to abridge the liberal educa- 
tion that should precede the professional. He recom- 
mended students, whose time permitted, to go through 
an arts course previous to their 1g open It was 
necessary that an engineer should conversant with 
modern evening but these should not displace the dead 
tongues, without which a knowledge of the subtleties of 
English, so necessary to the engineer, was impossible. 
He advocated an extra-mural school of languages and the | 
foundation of travelling scholarships for students who | 
had completed their professional course in engineering. 
Turning to the teaching of mathematics, he supported the 
principles of Professor Perry, especially as regards the 
teaching in schools and technical —— In conclusion, 
Dr. Caird spoke of engineering as the link that joined 
the laboratories of science to the workshops of the world, 
and pointed out that it was as completely a true univer- 
sity subject as medicine, to which faculty it was in some 
degree akin. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The quantity of steam coal sent 
to Hull during the month of October, as well as for the 
ten months of the year, shows a considerable falling off 
when compared with the corresponding period of 1901. 
In the last ten months 265,832 tons were sent, against 
408,688 tons last year. The weight sent in October, 1901, 
was 289,776 tons, as against 277,984 tons last month. An 
average business was done coastwise; but there was a 
large falling off in the exports to Sweden, North Russia, 
and Germany. 

The Midland Institute of Engineers.—The annual 
gatherings in connection with the Midland Institute of 
mining, civil, and mechanical engineers was held at the 
Royal Victoria Hotel, Sheffield, on Saturday. Mr. H. B. 
Nash, the newly-elected President, occupying the Chair ; 
and there was a large attendance, including Mr. W. H. 
—— Majesty’s Inspector of Mines), and Mr. 
J. R. R. Wilson (assistant inspector). The President in 
his inaugural address refe to the increased cost in 
working collieries since 1865, and said the initial outlay 
for dealing successfully with mines that were deeper and 
seams inferior to those of 35 years ago must necessarily 
be greater than that which had hitherto been required for 
the proper working of the Barnsley bed. To enable the 
recoupment of this extra capital much larger royalties 
would be necessary, and improvements would be com- 
pulsory in the laying out of surface arrangements. He 
alluded to some of these, and in connection with haulage 
spoke of the advantages of electricity. After the annual 
dinner the usual toasts were proposed and responded to. 
Mr. W. H. Pickering dealt with the increasing output of 
coal in the country ; Mr. C. E. Rhodes with the safer 
conditions under which collieries were now worked ; Mr. 
G. Blake Walker with the increasing need for technical 
instruction, on which point Professors Hardwick and 
Thompson also spoke. 


Iron and Steel.—The iron trade remains without any 
feature of importance. Consumers are simply buying to 
meet absolute requirements, and there are no stocks in 
the hands of either makers or of users. Prices are weaker, 
but should any marked improvement take place there 


| will be a sharp advance in pig iron. Manufacturers of 


finished iron are doing nothing to push trade, prices being 
unremunerative. Thedemand for Bessemer and Siemens 
steels is quiet and rates stationary. Quotations: West 
Coast hematites, 68s. 6d. to 69s. 6d. ; East Coast ditto, 
63s. to 64s.; Lincolnshire No. 3 foundry, 51s. 6d, to 





52s. 6d. ; forge ditto, 50s. to 51s.; Derbyshire No, 3 
foundry, 52s. 6d. to 53s. ; forge ditto, 493. to 50s. ; bars, 
61. 15s. to 7/. ; sheets, 8/. 12s. 6d. to 81. 17s. 6d. 


South Yorkshire Cual.—A moderate trade is being done 
in all classes of fuel, House coal shows but little im- 
provement, and the sale is hardly up to the season's 
average. The London market is weak. During the 
American panic dealers ordered heavily, and there js 
now an immense tonnage of coal earn, hes the lines for 
redirection. Few orders have come to hand during the 
week for the southern market, which will take some time 
to recover from the over-ordering indulged in recently, 
In steam sorts there is little change. The export season 
is now well advanced, and the tonnage forwarded to the 
Humber ports is a decreasing quantity. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was rather numerous, but the tone of the 
market was certainly not cheerful, and only a small amount 
of business was recorded. Ominous features of the market 
were the backwardness of buyers and the inclination 
of sellers to do forward business at prices considerably 
below quotations ruling for early delivery. Sales occurred 
at as low as 50s. 6d. for early f.o.b delivery of No. 3 g.m.b. 
Cleveland pig iron, but that could not be given as the 
general market quotation. Merchants and makers were 
ready enough to sell at 50s. 9d., at which figure several 
parcels changed hands. One or two of the producers 
were kot disposed to quote No. 3 below 51s. No. } 
Cleveland pig was offered at 53s., and No. 4 foundr 
at 50s. 3d. The lower qualities of Cleveland iron, though 
still plentiful, were not so weak in price as were 
foundry kinds. They did not share the advance of the 
better descriptions, and to equalise matters it now 
appears that they are not likely to participate so readily 
in the fall. Thus grey forge was 48s. 6d.; mottled, 
47s. 9d.; and white, 47s. Recent sales to America have 
kept up the prices of hematite iron, but they are several 
shillings a ton below what they should be considering the 
rates ruling for Cleveland pig. No. 1 East Coast hema- 
tite is 57s.6d.; mixed numbers, 57s.; and No. 4 forge, 54s. 6d. 
—all for early delivery. Spanish ore was, if anything, a 
trifle easier. Rubio sold at 15s. 74d. ex-ship Tees, but 
many dealers adhered to 15s. 9d. Freights Bilbao to 
Middlesbrough were reckoned at 5s. 14d., but vessels 
were said to have been fixed at below that figure. To-day 


|it could hardly be said that quotations were easier, but 


there was 7 little business doing. Some slight fluctua- 
tions in Midd ae warrants had practically no effect 
on quotations for makers iron. 


Manufactured Iron and Steel.—A very unsatisfactory 
account must again be given of most branches of the 
manufactured iron and steel trades. The situation is 
very discouraging, so far as plate, angle, and bar-makers 
are concerned, for it would cause no surprise if producers 
found it necessary to cease operations almost any day. 
At the same time manufacturers cannot see their way 
to reduce quotations. Under the general depressing 
circumstances, it is gratifying to learn that the steel 
rail trade is very active, and that not only are firms 
kept busy, but that inquiries are rather numerous. 
The following are the market quotations: Com- 
mon iron bars, iron ship-plates, and iron ship-angles, 
each 6/. 5s.; steel ship-plates, 5/. 15s.; steel ship-angles, 
5l. 12s. 6d.; steel boiler-plates, 7/7. 10s.; and heavy sec- 
tions of steel rails, 5/. 10s.—all less the customary 24 
per ges discount, except frails, which are net cash at 
works. 


_ Cleveland Institute of Engineers.—At the annual meet- 
ing of the Cleveland Institute of Engineers, held at 
Middlesbrough this week, the secretary (Mr. Angus 
Macpherson), in submitting his report, stated that at 
the end of last session there were 255 ordinary members, 
as compared with 236 at present. The full membership, 
with nine life members and three honorary members, 
was 248, to which number fourteen new members, just 
elected, had to be added. The statement of accounts 
showed a balance in hand of 9. 15s. 1d., and_there 
were outstanding arrears of subscriptions amounting to 
361. 14s. 6d. Mr. F. H. Marshall, the newly-elected presi- 
dent for the ensuing year, then took the chair, and in thank- 
ing the members for the honour they had conferred upon 
him, said that having been a member of the institution 
for more than a quarter of a century, he felt a warm 
interest in its work, and it would be his earnest endeavour 
to promote its welfare. An interesting paper on “The 
Manufacture of Weldless Chains” was afterwards given 
by Mr. Alexander G. Strathern, M.I.M.E., M.I.E.5., of 
Gartsherne, N.B., and a discussion followed. 


Coal and Coke.—Gas coal is in pretty good demand, 
as is also bunker fuel. Supplies are rather large. Coke 
is something easier, 16s. 3d. having been accepted for 
medium blast-furnace qualities delivered here, though 
several firms still ask 16s. 6d. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has shown rather a 
drooping tendency ; the best steam coal has made 15s. 3d. 
to 15s. 6d. per ton, while secondary qualities have brought 
14s. 6d. to 15s. per ton, but for forward shipment inquiries 
have been only limited, the demand from foreign buyers 
having fallen off. House coal has shown scarcely any 
change ; No. 3 Rhondda large has been making 15s. per 
ton. Foundry coke has brought 19s. to 20s. per ton, 
while furnace coke has made 17s, to 18s. per ton, As Te 
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s iron ore, the latest current quotations are: Rubio, 
> 6d. to 14s. 9d. per ton; Tafna, 15s. to 15s. 6d. per 
ton; and Almeria, 14s. 9d. per ton. 

Tewport Transporter Bridge.—A transporter bridge, 
Paces by M. pce hy of Chateau Neuf, and on the 
model of one thrown across the Seine at Rouen, was in- 
augurated at Newport on Saturday. Foot passengers and 
vehicles are carried across the Usk in a huge car which 

sses quickly from bank to bank. The car is suspended 

y as steel rods from a very high single span girder 

arrangement, supported on either bank of the river upon 
light open-structured steel towers. 


The Swansea Valley.—The steel trade has continued 
generally brisk, especially at the Upper Forest Works, 
where the bar mill has been exceptionally busy. The de- 
mand for finished bars for the tinplate manufacture has 
been so strong that stocks have been much reduced. The 
blast-furnaces have been working steadily. The foundries 
and engineering works have been doing fairly well. 


Newport Tramways.—The work of relaying the New- 

rt tramways for electric traction has been commenced 
y the contractors, Messrs. Krauss, of Bristol. An ex- 
penditure of 98942. is proposed for acquiring the property 
and carrying out improvement and widening works in 
Stow-hill and Clifton-road, so as to allow of an electric 
train service up Stow-hill. 


Keyham Engineering College.—A_ recent decision of the 
Admiralty to make the command of the Royal Naval 
Engineering College, Devonport, that of a post-captain, 
instead of a commander, will shortly come into force, and 
Captain Lowry who has just returned to Plymouth in 
the Hood line-of-battleship, has been mentioned as the 
successor of Commander Tizard. As the results of 
inquiries conducted by a court, of which Captain Sir R. 
Poore was president, it is not unlikely that the whole 
curriculum of the college will be altered, and that youths 
intended for the engineering branch of the service will in 
future enter the Britannia, just as those intended for the 
executive branch now do. The college will, however, 
still be used for instructional purposes. 


Millbay Great Western Docks.—New entrance gates 
to the floating basin of Millbay Great Western Rail- 
way Docks were opened on Monday. © The work of 
constructing a new entrance to the westward of the 
one, which has done duty since the construction of 
the docks was commenced in June, 1898, and the task 
was more costly and arduous than was anticipated. The 
original sum of 120,000/. voted has been exceeded, but the 
work has been thoroughly done. The double gates are 
worked by hydraulic power. 


Newport Corporation Water Works.—The amount which 
up to October 27 had been expended on the Newport 
res Water Works at Wentwood was 331,356/. 
Mr. Baldwin Latham, the engineer concerned, is, on the 
recomniendation of the committee, to be paid an addi- 
tional 20007. for superintending the works until comple- 
tion, over and above the 3000/. which the town council 
agreed in November, 1897, to pay him. - At that time it 
was considered that the works would be completed within 
three years. 








Socrety or Arts.—The Society of Arts is nearly half 
through its second century, for it commences its 149th 
Session on the 19th of this month with a meeting at which 
an address wil be delivered by Sir William H. Preece, 
the Chairman of the Council, when the medals awarded 
by the Society during the past Session will be presented. 
At the next meeting, on November 26, Dr. Goegg will 
read a paper in French on the Simplon Tunnel, and its 
effects on railway traffic to the East. At the other meet- 
ings before Christmas there are to be papers on ‘* Photo- 
graphic Development,” by Mr. Watkins; on ‘‘ French 
Education,” by Mr. Brereton; and on the ‘“ Russian 
Iron Industry,” by Mr. Head. There will also be a meet- 
ing of the Indian hei, at which a paper on “‘ Domestic 
Life in Persia,” will be read by Miss Ella Sykes, who, 
with her brother, Major Molesworth Sykes, had so much 
experience of Persian travel. The Monday evenings up to 
Christmas will be devoted to a course of Cantor lectures on 
“Gas and Allied Illuminants,” by Professor Vivian Lewes. 





Our Coat Aproap.—The French and American coal 
strikes had the effect of rather appreciably increasing the 
exports of coal from the United Kingdom in October, the 
shipments of the month having been 4,430,499 tons, as 
compared with 3,985,234 tons in October, 1901, and 
4,110,568 tons in Octoker, 1900. The export duty of 1s. 
vd ton had, it will be observed, no noticeable effect upon 
ast month’s business. The shipments exceeded 200,000 
tons last month in the following cases; a comparison is 
also n made with October, 1901, and October, 1900 : 














Country. October, October, | October, 
J 1902, 1901. | 1900. 

: tons tons tons 
Russia 226,212 194,133 264,251 
Sweden 276,025 329,925 277,264 
Denmark 215,3! 4 197,219 195,530 
Germany 530,292 557,678 616,192 
avente $32,145 688,452 744,956 
Spain. 228,270 245,065 299,104 

taly .. 464,925 504,354 | 459,570 





The deliveries to Egypt in October were also somewhat 
Fr amounting to 194,442 tons, as compared with 
91,742 tons in October, 1901, and 201,725 tons in Oc- 
» . The uggregate deliveries for the first ten 
months of this year amounted to 37,050,495 tons, as 
ya iologg oe eye in the correspobalay 
10d of 1901, and 38, t i 8 in 
Period of 1900, 3 “e in the corre = g 








MISCELLANEA. 


Tue Avonside Engine Company, of Bristol, locomotive 
engineers, are building an internal-combustion oil locomo- 
tive for use in the Transvaal. Common petroleum is to 
be used as the working agent. 


A deputation from the South-Eastern and Chatham 
Railways and from the Chemin de Fer du Nord are now 
examining the train ferries working between the Danish 
islands, with a view to introducing a similar system for 
their cross-Channel freight services. 


The traffic receipts for the week ending November 2 on 
33 of the principal lines of the United Kingdom amounted 
to 1,943,555/., which was earned on 20,251} miles. For 
the corresponding week in 1901, the receipts of the same 
lines amounted to 1,870,165/., with 20,1 miles open. 
There was thus an increase of 73,3907. in the receipts, 
and an increase of 98 in the mileage. 


The tunnel leading from the new reservoir at Cray, in 
connection with the Swanssa Water Works scheme, was 
successfully pierced a few days ago. This tunnel is three 
miles long, and so carefully has Mr. D. Kitchingman, the 
resident engineer, conducted the work, that the lines at 
meeting ‘place were only 8 in. out, and the levels 4 in. 
The boring is 5 ft. 6 in. high by 4 ft. wide. 

The Board of Trade have just given notice, pursuant to 
Section 2 of the Railway Employment (Prevention of 
Accidents) Act, 1900, that they propose to make a rule 
with respect to the subject of brake levers on both sides 
of wagons, being the first of the matters — in the 
schedule to the above-mentioned Act. opies of the 
be obtained at the offices of the Board 
hitehall Gardens, S.W. Any objection 
or suggestion made with respect to the draft rule by or 
on behalf of persons affected must be lod with the 
— of Trade within five weeks from November 6, 
1902. 


draft rule ma 
of Trade, 7, 


We note that Colonel Edward Raban, C.B., R.E., the 
new President of the Institution of Junior Engineers, 1s 
to deliver his inaugural address on the 21st inst., the meet- 
ing being held, as usual, in the Westminster Palace Hotel. 
The Institution, we may add, was founded in 1884, and 
now numbers over 700 members. The energetic Secre- 
tary, Mr. W. T. Dunn, of 39, Victoria-street, has been 
extremely successful in getting a ap ee of distinguished 
engineers to act in the capacity of President. Amongst 
ge 5 holders of the position we note the names of 

ir John Jackson, Professor Perry, Sir Edward Reed, 
Mr. A. Denny, Sir William White, and the Hon. C. A. 
Parsons. A special feature of the Society are the 
summer excursions, which on one occasion extended as 
far as Paris, but are generally devoted to visiting some 
important industrial centre within the United Kingdom. 
The Institution has a technical library and a evn 
room. The meetings are held fortnightly, and ge - 
out each session arrangements are made for visits to dif- 
ferent works. 


We have already noted in our columns the remarkable 
results obtained in communicating with Marconi’s system 
of wireless telegraphy between Poldhu and the Italian 
warship Carlo Alberta, and we now learn that messages 
have been successfully transmitted from Poldhu to thi 
vessel as she lay in Port Sydney Harbour, Nova Scotia, 
the distance being about 3000 miles. A very important 
commentary on ra experiments is supplied, however, 
in a paper by Mr. Nevil Mishebras, published in the last 
issue of the Electrician. It appears that all the signals 
sent from Poldhu were recorded at a station under this 
gentleman’s cha at Porthcurnow, a point distant but 
18 miles from Poldhu. In order to prevent the signals 
being deciphered in this way, the Poldhu experimenters 
transmitted at the same time as the messages a series of 
dots. Less power was employed in transmitting this 
interference series than in sending the real message, the 
idea being that all neighbouring stations would receive 
merely an unintelligible jumble of signals, whilst the 
distant Carlo Alberta would receive only the true 
message. By suitably adjusting the capacity and 
inductance of his receiver, Mr. Maskelyne supp 
the interference signals, so that his recorder printed 
simply the real message. Mr. Maskelyne concludes that 
Mr. Marconi has not yet succeeded in making his syn- 
tonic system a success, and protests against the erection 
of such powerful transmitters as that at Poldhu, on the 
ground that they upset the working of all receiving sta- 
tions for miles round, and might thus make it impos- 
sible for a liner or a lightship in danger to call for help 
by means of their wireless telegraph plant. The German 
Benenson has already called attention to this difficulty, 
and proposed an international conference to consider the 
matter. 


The first trans-continental railway in Africa has just 
been constructed. The junction was made on October 6, 
1902, at a point about 626 miles west of Beira, and about 
1423 miles from Cape Town. On October 5 the platelayin 
gangs from Bulawayo and Salisbury respectively stopped 
work within 20 chains of each other, and on arrival of 
contractors and engineers from each end, the. gan 
began to link in the gap at 130 p.m. At 1.45 p.m. the 
closures were being cut. At 1.54 they were bolted in, 
and at 1.56 the two engines were run together, breaking 
a bottle of cham e which was tied to the drawhead 
of the engine from Salisbury. This makes a continuous 
rail connection between Cape Town and Beira, and in 
addition to opening up Rhodesia, cannot fail to have an 
important bearing on all Central and South African 
freights. The contractors on the work were Messrs. 
Pauling and’ Co., of Victoria-street, Westminster; the 
engineer-in-chief was Sir Charles Metcalfe, Bart.; with 
Sir Douglas Fox as consulting engineer. Among those 
present at the opening were Mr, Harold Payling, Mr, 





S. F. Townsend, chief resident engineer, Bulawayo, and 
Mrs. Townsend, Mr. W. Tower, resident engineer, Mr. 
Chas. Corner, district engineer, Mr. Ormsby and Mr. 
Carter, contractors’ agents, of Salisbury and Bulawayo 
respectively, and Mr. H. J. Bromley, their district 
engineer. The gauge is3 ft. 6 in.—the same as that of Ca 
Colony. The rolling stock is comparatively heavy for 
the line, consisting of 12- wheeled locomotives, eight 
wheels coupled with bogie, with outside cylinders, and 
weighing over 80 tons, with goods trucks of a capacity 
of 40,000 Ib. to 50,000 lb. Between Beira and Salisbury 
the line was built on a maximum ient of 1 in 50, 
with curves of © minimum radius of 5 chains. Between 
Salisbury and Bulawayo, however, the maximum is 1 in 
80, with a minimum radius of 8 chains, giving a net 
paying train load of about 300 tons. The rails are of 
60 lb. section, with steel sleepers of the usual turtle back 
pattern with lugs and keys, weighing about 70 Ib. each, 
and spaced 2 ft. 9 in. centres. 








WESTINGHOUSE MaGNETIC BRAKES FOR CHATHAM 
Tramcars.—The Chatham and District Light Railway 
Company have taken most prompt and decided steps to 
prevent the recurrence of accidents like the disastrous one 
of the 30th ult. . It will be remembered that on this 
occasion the cause of the accident was the failure of the 
brakes to hold the car on a steep incline with the rails in 
bad condition, and in consequence these brakes, which 
are of the ordinary ‘‘hand” pattern, are to be replaced 
throughout the system by the Westinghouse magnetic 
brake, the order for the equipments having already been 

laced with the British Westinghouse Electric and Manu- 

acturing Company, of London and Manchester. 





Srrrt.—The exports of unwrought steel from the 
United Kingdom have shown a considerable increase this 
year, having amounted in October to 27,482 tons, as com- 
pared with 17,835 tons in October, 1901, and 20,457 tons 
in October, 1900, while the aggregate exports in the first 
ten months of this year were 249,963 tons, as compared 
with 179,745 tons in the corresponding period of 1901, 
and 273,724 tons in the corresponding period of 1900. 
The principal exports in the first ten months of the last 
three years were the following : 








Country. 1902. 1901. 1900. 

tons tons tons 
United ‘States 41,689 10,585 15,590 
British India 36,859 32,567 25,777 
Australasia .. 24,118 29,687 84,952 
Canada 44,403 11,166 13,166 











The increase in the American and Canadian demand is 
especially deserving of notice. The shipments have in- 
creased this year to Norway and Denmark ; but they have 
declined to Russia, Germany, Holland, and France. 





CaTALOGUES. — Messrs. James Armstrong and Co., 
Limited, of 116, Queen Victoria-street, London, E.C., 
have sent us a pamphlet describing the ‘‘ International ” 
automatic ejector.—Messrs. Drake and Gorham, Limited, 
of 66, Victoria-street, S.W., have sent us a copy of their 
new catalogue of Jandus arc lamps. Th it will be 
remembered, are of the enclosed type. — The Chicago 
Pneumatic Tool Company, of 63, Queen Victoria-street, 
E.C., have issued a circular describing a series of air com- 
pressors, which, though made more especially for supplying 
air to pneumatic hammers, drills, and the like, are also 
claimed to be eminently adapted for use in tunnel driving, 

uarrying, caisson sinking, and other work of a similar 
character. In addition to more purely trade matters, the 
catalogue also contains a number of useful notes and 
tables having reference to compressed air.—The New 
Expanded Metal Company, Limited, of York Mansion, 
York-street, Westminster, have issued a pamphlet deai- 
ing with use of expanded metal in combination with con- 
crete. Notes are given as to the ——- of the con- 
crete, and as to the best mesh of expanded metal to be 
chosen in different cases, whilst numerous illustrations are 
given showing different applications of the system. 





Luioyp’s Return or Surpwrecxs. — The quarterly 
return of Lloyd’s Registry shows that during the three 
months ending March 31 the total tonnage lost from all 
causes in every part of the world amounted to 169,750— 
steamers being credited with 103,031 tons, sailing vessels 
with 66,719. Of the whole loss the share of the United 
Kingdom was 45,436 tons, and of our Colonies, 7835—or 
53,271 tons sailing under the British flag. It follows that 
other maritime countries must have lost no less than 
116,479 tons—more than double our own loss. The signi- 
ficance of this fact will become all the clearer by 
references to the percentages of the losses to the 
tonnage owned by different nations. Roughly speak- 
ing, the whole of the steam and sailing vessels of 
the world make up _a total of 27,000, tons. The 
shipowners ‘of the United Kingdom own quite one 
half of this; the vessels belonging to the Colonies bring 
the British tonnage to close on 15,000,000. Now, the 
percen of losses to tonnage for the United Kingdom 
is 0.33 ; for the Colonies 0.74. Only one other country, 
TDenmark, has a lower percentage of loss than the United 
Kingdom — namely, 0.15. Germany’s figure is 0.36, 
Sweden 0.53, Norway 0.55, Italy 0.58, France 0.78, and 
Russia 0.91. After these come Holland with 1.11, Spain 
with 1.43, and, highest of all, the United States with 1.58. 
For this unenviable position at the head of the list 
America is indebted mainly to its casualties in sailing 
ships, the loss percentage of these being as high as 2.54. 
In steamers the American percentage is only 0.42- a good 
= which compares with 0,32 for tl @ United King- 

<m, : ‘ 
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ATR-COMPRESSOR FOR THE POWELL DUFFRYN STEAM COAL COMPANY. 


CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 


(For Description, see Page 651.) 
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CRUISER DESIGN. 

WE have time and again urged the importance 
of augmenting the gun power of our cruisers, in 
view especially of: the increasing resistance of 
modern armour, and all who have studied the sub- 
ject will be glad to note that Mr. Philip Watts, the 
new Director of Naval Construction, has signalised 
his accession to oftice by making a radical departure 
in the design of first-class cruisers, which confers, 
among other advantages, an important addition to 


, | the power, as well as calibre, of the primary arma- 


ment. The new ships, which are to be known as the 
Duke of Edinburgh class, are to have citadels, as 
distinct from the scattered casemate system ; and 
when one recalls that we have, since first adopting 
the system of casemates in 1889, fitted 860 of 


9|these, and that in some thirty ships now building 


there are 380 casemates, it is important to inquire 
how far this change is justified. 

The casemate system was first introduced, and 
greatly appreciated, because it secured, for a mini- 
mum of weight, a complete protection to each gun 
crew and gun mechanism from the attack of common 
shell. The face of the casemate was usually made 
of armour equal to resisting penetration from a shot 
delivered by a gun of a calibre corresponding to 
that protected by the casemate. But the rear walls 
were made of only one-half, and in some cases of 
one-third, this thickness, the theory being that a 
large percentage of the shell would pass direct 
across the ship—i.e., at right angles—and that 
even those which might cross diagonally, and thus 





be liable to strike the rear of the casemate opposite 
to the broadside attacked, would have their force 
p ege and their charge exploded by contact with 
the shell-plating or bulwarks. There has, how- 
ever, been a considerable development in armour- 
piercing shell during the past ten years, and the 
result has been to make such diagonal shots, even 
at long range, capable of very considerable destruc- 
tive power when exploding near to, or against, the 
rear plating of such a casemate. To make the armour 
on all sides of maximum thickness, it has been 
considered, would involve a weight which might be 
more satisfactorily utilised if disposed entirely on 


ise | the broadside, so that that part of the shell of the 


ship between the casemates might be completely 


o2|armoured. The United States have, more than 


any other Power, accepted this condition, and in 
their recent ships 70 per cent. of their guns 
are thus protected in box batteries or citadels. 
France, on the other hand, has preferred to put 
the secondary guns in turrets, which offers 
advantages in isolation: nearly 70 per cent. of 
her guns are disposed in this way. In Russia, 
however, there is greater variety in the systems 
adopted, and barely 50 per cent. of the secondary 
guns are in turrets, while the remaining weapons 
are equally distributed between casemates and box 
batteries. Germany utilises all three methods in 
almost equal proportions, although in later ships 
the citadel system finds favour. Great Britain, on 
the other hand, has practically all the guns within 
casemates, the only departures being in the case of 
the ships of the Ring Edward class. The citadel 
system, while enabling the guns, and therefore the 
armour, to be concentraied within a comparatively 
small area, may, it is urged, also confer the advan- 
tage of greater arc of training for the majority of 
the guns than is possible in the casemate system. 

In the new British cruisers, the citadel will 
extend for about three-fifths of the length of the 
vessel, and the side plating will be of 6-in. cemented 
armour from about 5 ft. below the water-line right 
up to the main deck. On the water-line, however, 
there will be, forward and abaft the citadel to the 
bow and the stern armour-plating tapering from 
4 in. to 3 in. in thickness, the usual armoured 
bulkheads forming the bow and stern ’thwartshi 
walls of the citadel. The armoured deck will, 
as hitherto, be curved to the bottom of the 
side plating, thus increasing the effective protec- 
tion on the broadside against gun attack. At 
each corner of the citadel. thus formed there 
will be mounted a 9.2-in. 27-ton gun, and, in addi- 
tion, there will be mounted a gun of the same 
calibre forward of the citadel, and another abaft the 
citadel. These two will have gun-houses of 6-in. 
armour protecting the gun-mountings and other 
mechanism with an armoured floor and an armoured 
ammunition tube. There will thus be afforded the 
maximum of protection to the isolated guns. The 
arrangement of the six guns will enable three 
9.2-in. guns to fire ahead and three to fire astern, 
without interfering with each other’s sighting. 
In addition to these six large guns there will 
be mounted ten quick-firers of 6-in. calibre, 
five on each broadside, upon the main deck, 
between the 9.2-in. guns at the ends of the 
citadel. It will thus be noted that all of these 
heavy pieces are on one deck, so that there 
is no necessity even for casemates on the upper 
deck, which is also an important departure from the 
placement of guns in recent ships. All of these 
guns within the citadel will be separated from each 
other by traversers, with splinter screens behind, 
so as to localise the effect of shells which may 
penetrate the 6-in. armour and explode within the 
citadel. 

The fitting of six 27-ton and ten 6-in. quick- 
firing guns makes the Duke of Edinburgh the 
most formidable cruiser, so far as gun power is con- 
cerned, yet constructed. Hitherto, our larger shi 
have only had two 9.2-in. guns—one for bow and the 
other for stern-chasing. But in some of the cruisers 
of Continental Powers there has been a greater 
disposition to increase the number of er 
weapons, even in some cases at the expense of her 
secondary armament. France, however, in her 
new 12,550-ton 22-knot cruisers of the Victor Hugo 
class, is fitting four 7.6-in. and sixteen 6.4-in. 
quick-firers. The United States, in the cruisers of 
last year’s programme(the California class), arranged 
for four 8-in. and fourteen 6-in. guns; while in the 
later ships now being designed it has been decided 
to place four 10-in, and sixteen 6-in. guns. Italy, 
in her ships of the. Francesco Ferrucio ¢lass, 
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adopts one 10-in., two 8-in., and fourteen 6-in. 
guns, while Germany, in the Ersatz cruisers of 9050 
tons, has fitted four 8.2-in. and ten 5.9-in. guns. 
It will thus be seen that most of the Powers have, 
even in their smaller cruisers, more quickly recog- 
nised the importance of two or four heavy guns to 
defeat the modern armour of opposing cruisers 
than has been the case in England, excepting in 
vessels of 12,000 tons or over, which, again, have 
only two 9.2-in. guns. 

Perhaps the best way to indicate the relative 
power of this new cruiser, as compared with her pre- 
decessors, is to record the weight of shot which 
may be fired in a minute, accepting for all guns 
the same standard. For the 9.2-in. gun we have 
assumed a rate of fire of four rounds per minute, 
and a muzzle energy of 18,400 foot-tons ; for the 
7.5-in., five rounds per minute, with an energy of 
10,120 foot-tons; and for the 6-in. quick-firer, 
eight rounds per minute, with an energy of 4840 
foot-tons per minute—all of which are possible of 
realisation. Although it may be urged that in 
action these results might not be attained, the 
assumptions are fair as a basis of comparison. 
Indeed, it may be safely accepted that the later 
cruisers are likely to attain greater rapidity 
of fire, as well as higher ballistics, in view of 
the steady advance in ordnance practice, espe- 
cially if, as is probable, armour-piercing shell 
is adopted with the use of a nitro-cellulose powder, 
which greatly increases the velocity and the energy. 
The use of both elements in other countries is so 
universal, and the improvements resulting so great, 
that the change must come sooner rather than later. 
The recent trials of capped shot and shell at the 
Eskmeals range demonstrated that the 6-in. and 
7.5-in. guns were superior to 6-in. plates, even 
when fired at an angle, while nitro-cellulose has 
increased the ballistics of guns by 10 per cent. as 
compared with cordite, so that the figures which 
we give in the appended Table may, in reality, 














show a greater advantage for the modern ship. It 
Fire of Primary Armament per Minute. 
Duke of 24 at 380 1b. = 9,120 1b. and 441,600 foot-tons. 
> ont {7 Oo 
Edinburgh  » = Bin =" i 
(13,500 tons) | tog 17,120 ,, 828,800 ,, 
if 8,, 880, = 3,90 , 147,200. ,, 
Drake  |128,,100,, = 12,800 ,, 619,520 __,, 
(14,100 tons) | —— Ah Se: i Stel 
\ i36 15,849 ,, 766,720, 
10, 09. = 2,00 ,, 101,200 a4 
Devonshire | 80,, 100,, = 8,000. ,, 387,200 ~ 
(10,400 tons) — 
90 10,000 488,400 
Kent (9800 tons) 112 ,, 100 ,, = 11,200 __,, 542,080 i. 


will be seen that although the displacement ton- 
nage of the Duke of Edinburgh is less than that 
of the Drake, being 13,500 tons, as compared with 
14,100 tons, there is an increase in the weight of 
shot which may be fired per minute of from 
15,840 lb. to 17,120 1b., and in the total collective 
muzzle energy from 766,720 to 828,800 foot-tons. 

These satisfactory offensive and defensive quali- 
ties have not been attained at the expense of 
speed. It is anticipated that at full power this 
ship will steam upwards of 22} knots. As has 
often been said, the design of warships always 
involves compromises, but it is being recognised by 
many Powers that gun power is a most important 
factor, and we note that at the present time acon- 
troversy is in progress in the United States Design- 
ing Department over this same question, the con- 
structive and executiv? officers strongly urging that 
the new cruisers should only be of 22 knots, so as 
to secure the gun power for these ships which we 
have already indicated, while the engineering 
branch strongly advocate the importance of high 
speed even at increased size and cost, the aim being 
to build ships to equal the 23 knots of our Drake 
class. 








THE MANUFACTURE OF BRIQUETTES. 

THe prominence of briquettes and _briquette- 
making machines at the Diisseldorf Exhibition 
should teach the visitor from this country that 
briquettes have a greater importance over there 
than in this country of good coal. As long as 
we have ample supplies of fuel we are not likely 
to trouble ourselves about economising it; but the 
time may come when we shall have to take a dif- 
ferent attitude, and even now the interests of our 
Empire transcend the limits of our coalfields, so 
that all which pertains to the utilisation of inferior 
fuels is of importance to us. An efficient peat- 


briquette machine might transform Ireland. On 


the Continent great industries have been created 
by aid of fuels which we should neglect. The lignite 
of Germany, which is centred chiefly in Saxony, gives 
employment to 18,235 men engaged in mines, to 
3500 more in briquette works, to 1100 in tar works, 
and to 1220 more in mineral oil and candle works— 
that is, a total of 24,000 men. In 1901 the Deutsche 
Braunkohlen Industrie Verein, which employs those 
24,000 men, produced 19,778,042 tons of brown coal 
and 126,166 tons of lignite tar, in addition to 
mineral oils and other articles ; the total output had 
in that year increased by 10 per cent., and 6,288,311 
tons of briquettes were made in 78 works. 

Briquettes manufactured from lignite require, 
as a rule, no special binding agent. If the lignite 
is felty in fibre, like peat, the particles will suffi- 
ciently cohere after having passed through the 
press. If not, the bitumen, of which we find in 
general from 3 to 10 per cent., calculated on the 
mass of dry substance, will bind the particles. Too 
much bitumen is injurious, however, as briquettes 
containing it will not harden. <A certain amount of 
moisture is necessary, on the other hand ; dry dust 
will not make briquettes.. The chemical nature 
of the bitumen is also of influence. Briquette 
machines should therefore allow of modifications 
of the process. 

The bitumen which ordinary coal contains does 
not soften below 400 deg. Fahr. Hence, if bitumen 
is the sole binding agent, it is necessary to apply 
very high pressure to force the bitumen out, or to 
heat the material in the presses, which is detri- 
mental both to the machines and the men, owing 
to the fumes generated. Other binding mediums 
are desirable. The oldest and best agent is, no 
doubt, pitch. It gives durable hard briquettes, 
which can be stored, and which, when properly 
made, yield less smoke than the constituent coal. 

Tar is only a poor substitute for pitch. It 
remains sticky, the briquettes soften again when 
they get hot, and have to be dried, and they smoke 
badly. Reinhard Martin, of Niemes, in Bohemia, 
has proposed to saponify the tar with the aid of 
caustic alkalies; but this is expensive, and 
saponified resins, to which we shall refer later, 
answer better. 

Asphalt and petroleum are preferable to tar, 
but both are, in general, too expensive. Petro- 
leum pitch and petroleum residue are used in 
several districts ; for instance, in the Caucasus and 
on the Douetz, and in Galicia. The Galician petro- 
leum production is not unimportant ; it amounted 
to 752,000 tons in 1901, being about a third 
greater than in 1900; but, unfortunately, prices 
went down correspondingly, owing chiefly to im- 
ports from Roumania. For Galician petroleum 
works Bernhard Diamand, in Trzebina, has con- 
structed a mixing apparatus in which the residue 
is softened by steam or flue-gas heat, and absorbed 
by the fuel spread underneath ; but the device does 
not appear to offer any general advantage over 
ordinary mixing drums. 

Soot is also mixed with coal, but it has no binding 
action. The use of starch paste in briquette manu- 
facture is not novel, and when the starch can be 
obtained at low cost, quite advisable. Tainted 
flour, mill-sweepings, inferior: potato meal, oil 
cakes, waste from the breweries and the distilleries, 
which are generally combined with large Continental 
farms, may be mentioned as raw material. Where 
the carrageen weed is plentiful on sea shores, the 
jelly obtained from it has been utilised by briquette- 
makers. But the material is far too expensive on 
the whole, as the jelly can be put to better use ; 
and Dr. Steger, of Charlottenburg, who has dealt 
with this subject in the Zeitschrift fiir Berg-wnd 
Hiittenwesen im Preussischen Staat, points out, 
moreover, that such briquettes have not proved 
durable. Similar objections are raised against 
molasses, which locally may constitute a cheap raw 
material. The resulting briquettes must be dried, 
and must be protected against the wet. The addi- 
tion of linseed oil, or some other oil, does not 
appear to improve matters much. A ig by 
E. Natanson and T. Tyborowski, of Warsaw, 
however, deserves attention. They apply up to 3 
er cent. of unslaked lime, and 10 per cent. and 
ess of molasses, with the object of obtaining a 
calcium saccharate, which is a firm hard compound, 
not easily soluble in water. The addition of lime is 
also general when starch forms the binding agent, 
the usual proportions being 2 per cent. of lime to 
4 per cent. of starch ; magnesia may be employed 
as a substitute for lime. The materials are mixed 








in the dry, and then stirred by steam, ‘Dumont de 








Voitel has called attention to the dangers of the 
application of both heat and high pressure in such 
operations. A good starch paste is formed at about 
120 deg. Fahr.; at higher temperatures, above the 
boiling-point of water, starch is transformed into 
dextrose and loses its pasty consistency, and high 
pressure may produce the same result. 

Any cellulose waste may, of course, be employed 
to bind the powdered coal, with a further addition 
of glue or other substances. Asa rule, the waste 
will be too valuable, however, to be sent straight 
to the furnace. The case is different with the 
sulphite lye, resulting from the treatment of wood, 
grass, &c., with the sulphites of lime or magnesia, 
for the purpose of obtaining cellulose pulp. The 
waste lye is, or was, a very objectionable by-product, 
which the manufacturers are anxious to get rid of, 
The sulphites were first prepared, after Mitscher- 
lich, in Glover towers, in which the sulphurous 
acid, produced in the sulphur or pyrites furnaces, 
was absorbed by small lumps of natural limestone 
or dolomite. The towers were afterwards abandoned. 
From the acid sulphite lye Mitscherlich later pre- 
pared a gum which, though dark in colour and of 
unpleasant taste, proved as adhesive as gum arabic 
and not any more hygroscopic—an important point. 
Mitscherlich almost neutralised the lye, first with 
lime, then with carbonate of calcium, precipitated 
the lime with soda, and separated the colloidal gum, 
chemically bound by soda, from the inorganic sub- 
stances by osmosis. When the sulphite gum is to 
be mixed with fuel dust, the process can be simpli- 
fied ; the concentration is effected in graduating 
sheds, packed with thorny branches, and no soda 
nor osmosis apparatus are required. The coal 
may at once be stirred into the diluted lye, with 
the addition of lime and magnesia ; in that case no 
concentration is needed to start with, but a drying 

rocess has to follow, so that little is gained. C. 

iedler, of Munich, has proposed to add blood and 
lime to the sulphate lye; blood is a good binding 
agent, and its offensive smell need not be feared in 
this case, it is stated. A novel suggestion of some 
interest has been made by H. Schild, of Bochum, 
He adds sulphite lye to coal which will not cake, 
and therefore cannot be used in coke ovens; the 
introduction of sulphur would, however, hardly 
appear desirable. 

When albumenoids, blood, spoiled milk, or animal 
waste are available, lime has to be added to bind 
these albumenoids chemically. The addition of 
much lime is objectionable, of course, on account 
of the ashes. Spent tanners’ lye would come in 
useful in such cases, as it also binds the albumi- 
noids. Whether sawdust should be burnt directly, 
or transformed into briquettes, is a question which 
will largely depend upon the quantity at disposal. 
When sawdust is distilled it generates, provided 
it be resinous, enough resinous oil or tar to cement 
the whole mass under compression. The heating 
can be carried out in the mixing cylinders or in 
presses ; all this must be done on the spot, of 
course, for transport of sawdust will hardly pay. 
Resins are themselves useful cements for waste 
fuel ; they are not applied directly, however, but 
are saponified and converted into some salt. The 
ammonium compound has the advantages of leav- 
ing no ashes; in the Ruhr district, manganese com- 
pounds enjoy some favour, because they act as 
siccatives and yield dry briquettes, while the man- 
ganese is welcome in the blast-furnaces.. Together 
with lime and other ingredients, resins are often 
applied. The briquette manufacturer has to exer- 
cise great care in selecting the proper materials in 
correct proportions ; when briquettes are made for 
home consumption, more latitude may be allowed. 
The porosity of the materials is an important 
factor, especially when inorganic binding or solidi- 
fying agents are employed, to which we now pass. 

The chief objection to cementing dust-coal with 
the aid of loam or clay, alum, calcium sulphate, «c. 
—not to speak of soluble silicates which harden too 
slowly and are too expensive—namely, that mineral 
additions increase the ashes, disappears when it 1s 
possible to combine fuel and minerals in such a way 
thatthe final product after burning is building bricks. 
Coal mud from the washing machines can, for in- 
stance, stand a good deal of clay, and briquettes made 
of one-third of coal and two-thirds of clay are said to 
catch fire readily, and to leave good bricks. Steger 
points out, however, that pyrites would prove trouble- 
some in these bricks, as the bricks would tend to 
fuse together, and the sulphates would afterwards 
effloresce in damp weather. A. Arnold, of Bisch- 





weiler, makes artificial clay blocks in the following 
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way. He presses a mould of clay, fills the hollow 
with fuel dust, and covers the mould with a slab 
of clay, in which he leaves perforations to provide 
for gas escapes. W. Loé, of Munich, adds to coal 
which will not cake, lime, clay, and sands in 
suitable proportions to make a cement, together 
with the mineral constituents of the coal. This 
mixture is charged into coke ovens, the gas col- 
lected, and the residue moistened with water and 
shaped into briquettes. 

Alphons Custodis, of Diisseldorf, mixes coal 
with the metallic dust from furnace throats, also 
with the object of being able to coke the coal. 
The melting metal is to hold the fuel particles 
together, and the bricks are designed to be after- 
wards used in blast-furnaces. 

During the scarcity of coal, a few years ago, ex- 
periments were made by A. Dorr, of Aachen, and 
A. Oidtmann, of Diisseldorf, on utilising the coal 
still left in the shale of the tip-banks. These 
shales were ground, mixed with all sorts of com- 
bustible and binding agents, and shaped into bri- 
quettes, with which evaporation tests were con- 
ducted. The results were, of course, not very 
satisfactory, but they showed that it was possible 
to get some steam out of the tip-bank refuse ; the 
mineral constituents made up 35 per cent. of the 
briquettes in the worst case. 

Better results than with the tip-bank shales 
have been realised with the posidonia slates 
of the Suabian Jura, which contain up to 12 
per cent. of organic constituents, half of which 
escape on distillation as an oil of very offensive 
smell. The remaining mass can be mixed with 
pitch, nitre, &c., to make briquettes. But the 
proposal of W. Gminder is, perhaps, more likely to 
pay ; he simply grinds the slate and presses it into 
betnentbies without troubling about the bitumen ; 
the briquettes are used as fuel, and afterwards as 
bricks. 

To conclude, we ought to mention the means 
which have been adopted in recent years to render 
briquettes easily inflammable for convenient use in 
domestic stoves and fireplaces. For this purpose 
the surface is smeared with mixtures of charcoal, or 
small coal, nitre, resin, soap, tar, &c., or hollows 
provided in the bricks are more or less filled with 
such preparations. Impregnation with tar and 
resin soaps is also adopted, and whole briquettes 
may be made of readily inflammable materials. 








NAVY BOILER REPAIRS. 

Ar the request of Lord Charles Beresford, the 
Admiralty have issued a return, which has been 
published as a Parliamentary paper, making a com- 
parison between ships with shell boilers and those 
fitted with water-tube boilers. The figures given 
show, for the respective ships, the class and name, 
the date of first commission, the period actually in 
commission, and the cost incurred for repairs upon 
the engines and boilers respectively. Taking the 
figures of this report as they stand, we find that 
one ship with Belleville boilers heads the list 
in regard to economy of repairs, costing only 
10.71. per month whilst the vessel was actually 
in commission. This may be compared to the 
73.41. per month spent on the cylindrical boilers 
of another ship ; but such a comparison would be 
grossly misleading, and we suggest it merely for 
the purpose of illustrating the style of argument 
advanced by some critics who deal with engi- 
neering facts and figures simply for the purpose 
of making a case. As a matter of fact, the 
return shows that the water-tube boiler is both 
first and last in the list of 86 ships of the Royal 
Navy in regard to repairs; that is to say, one 
vessel with Belleville boilers is the least expen- 
sive, and another with Belleville boilers the most 
expensive, in the return. The former is the 
Cressy, which, with a commissioned period of one 
year, had expended on her boilers the sum of 1291. ; 
the other is the Europa, also in commission for a 
year, and which had spent on her boilers 24,5631. 

The danger of the ex pede method of comparison 
for those seeking truth, and its usefulness to those 
who have a case to make, is here illustrated ; but 
before proceeding toa more general view, we will 
examine some of the figures relating to the cylin- 
drical boiler. The sum we have named—73.41.— 
relates to the third-class cruiser Sappho. The 
period covered was two years and five months, and 
the sum spent on boiler repairs was 2129]. That 
is the highest figure amongst the ships fitted with 
the cylindrical return-tube boiler—or “Scotch” 





boiler, as the Admiralty prefer to call it in the 
return. The Latona and the Sirius are fairly close 
to this with 977/. and 37231. spent on the repairs 
of their boilers during 14 and 54 months respec- 
tively, or nearly 691. per month ; whilst the Magnifi- 
cent, during six years and five months, cost 4128i., 
or 53.61. per month. The Tribune, on the other 
hand, cost during three years and eight months 
5131. for repairs to her cylindrical boilers, or 11.61. 
per month ; and this, as it stands, seems a better 
record than that of the Cressy, for it is as boilers 
wear that they need attention ; although three or 
four years ought to be fairly well within the limit 
of endurance. 

There are, however, other factors to take into 
consideration before a fair comparison can be made 
of the nature which the report attempts to draw. 
For instance, the bill for the Terrible’s Belleville 
boiler repairs was at the rate of very nearly 200/. a 
month, which is an immense distance from the 
Tribune’s shell boilers at 11.6/. permonth. But the 
Tribune’s engines only develop 7000 indicated horse- 
power at natural draught, whilst the Terrible’s en- 
gines will give 25,000 indicated horse-power. The 
Tribune’s boilers therefore needed 0.001661. (say, 
yd.) per indicated horse-power per month for 
repairs, whilst the Terrible’s needed 0.007881. 
(almost 2d.) per indicated horse-power per 
month. Although the: latter figure is far in 
excess of the former, yet we see that the compari- 
son is very different when it is taken in terms of 
horse-power developed; and not as between ship 
and ship. We have put these two vessels one 
against the other for the purpose of emphasising 
the latter point, and not because the ships are 
fairly or usefully comparable. The longer service 
of the Belleville boilers might fairly be urged ; the 
extra seven months above the Tribune’s period 
might, for all the report shows, have accounted 
for the greater part of the outlay; although we 
believe, as a matter of fact, this was not the case. 

We do not wish to imply that the return 
is to be considered useless on account of these 
facts, our object simply is to point out how mis- 
leading it is to take crude statistics and draw 
definite conclusions from them without giving 
weight to all governing conditions. To take one 
other case, even at the risk of being wearisome, 
we might select the two most economical ships in 
regard to boiler repairs of the water-tuhbe boiler and 
return-tube boiler ships respectively. These are 
the Cressy (Belleville) and the Tribune (return- 
tube). The latter, as we have seen, require 
0.001661. per indicated horse-power per month for 
boiler repairs, but the Cressy, developing 21,000 
indicated horse-power, only needed 0.0005091. per 
indicated horse-power per month ; or, to reduce the 
figures to manageable proportions, the cylindrical 
boilers cost about four-tenths of a penny per month 

er indicated horse-power, whilst the Belleville 
Ledieus cost rather more than three twenty-fifths of 
a penny per month per indicated horse-power. 
The ratio is roughly as three to one in favour of the 
Belleville boiler for repairs. 

Isolated instances are, however, of little help; 
but one can get a nearer approximation of the 
actual values, as they stand, of the two systems 
of steam generation in regard to cost of repairs 
(with which alone the return deals) by calculating 
the average for all boilers of each class, taking the 
horse-power month as the unit of service. This we 
have done, but we do not present the figures as 
capable of affording grounds for a definite conclusion. 
For instance, the time the ships have been in com- 
mission is given in the return, but there is no indi- 
cation of the nature of the work they may have 
had to do. Thus the Powerful and the Terrible, 
which bulk largely in the volume of cost, especially 
the former, were engaged in active service, and 
though the fighting was not on the sea, some forced 
runs were made. This may not count for much, 
but what is of importance to remember is that the 
water-tube boiler was, and still is, to a large degree, 
a new thing in the Navy, and we may hope that 
defects which undoubtedly exist, alongside advan- 
tages, will largely disappear as experience accumu- 
lates. In spite of all that may be said, however, 
the Belleville boiler does not appear to advantage 
in the present comparison ; and there can be little 
doubt that a better type will take its place. Dura- 
bility, the chief point upon which engineers have 
held their opinion, appears to be the weak feature. 
So far as performance, when new, is concerned, 
trial-trip experience—which is the true criterion 
in spite of the sneers of Parliamentary and Press 





critics—has proved that the Belleville boiler can 
be made to perform more efficiently than the old 
Navy boiler ; but so far it has often not fulfilled 
in service the promise of its early days. Whether 
this defect can be overcome by higher training -of 
stokers and the engineering staff remains to be 
seen, because the Belleville boilers now in ships 
will have to stay, whether fresh ones are placed 
in or not. It is certain that in the hands of 
competent engineers many of the Belleville boiler 
ships have improved immensely during service ; 
but when all is said, there can be no doubt that a 
better water-tube boiler will ‘ultimately take the 
place of the present Belleville boiler. 

The figures referred to, as to average cost of 
repairs, are as follows: The total amount spent 
on repairs for return-tube boilers was 91,9831.; 
the total aggregate time the ships were in com- 
mission was 2685 months, and the total indicated 
horse-power of the ships was 420,000. Upon water- 
tube boilers 131,033/. was in all spent on repairs 
during a period of 760 months, and the total aggre- 
gate horse-power was 481,000. In making these 
calculations we have taken natural draught only. 
We have no data as to the time the ships steamed 
at any given power. Naturally the actual power 
exerted would fall far short of that put down, 
not only because war vessels spend much of their 
time in harbour, but also because they rarely 
steam at anything like full speed. Taking the 
figures as they stand, however, it will be seen 
that for each pound spent on repairs of return-tube 
boilers there was a return of 12,259 indicated horse- 
power for one month ; whilst a like amount spent on 
water-tube boilers made possible only 2789 indicated 
horse-power for one month. These horse-power- 
months are, we repeat, not what were reached, but 
what might, under ideal conditions, possibly have 
been developed ; in other words, the legend power is 
used as a basis, and this is supposed to have been 
exacted throughout the period of commission. It 
is a poor means of comparison, but it is the best 
we have. 

It would be interesting if some of the severe 
critics of the engineering department of the Admi- 
ralty would dig out a few figures relating to advances 
made in times past. For instance, what was the 
amount of money ‘‘ wasted” when the multi- 
tubular boiler took the place of the old flue boiler, 
or when the surface condenser was introduced and 
steam pressures were raised to 60 lb. to the square 
inch. Eggs, we know, must be broken for cookery 


| purposes ; though there are some apparently who 


would prefer to go without their omelet and let 
their eggs go bad. 








NOTES. 
ELectrotytic DETERMINATION OF TRACES OF 
Metals In Foops anp OrGanic REsIDUE. 

Most of the familiar reactions characteristic of 
metals and inorganic compounds are obscured by 
the presence of organised substances, and also of 
some well-defined organic compounds which are apt 
to be precipitated under almost any condition and 
to bear the metals down with them. When 
metallic poisons are suspected in food stuffs, or 
in portions of animal systems, the organic sub- 
stances have first to be destroyed entirely. This 
can be done in various ways, which more or less 
resemble a forced and accelerated putrefaction. 
One of the least objectionable methods is the 
destruction by means of concentrated sulphuric 
acid, of which up to eight times the weight of the 
organic substance may be required. ~ This method 
is due to Kjeldahl. The reaction may further be 
accelerated by the addition of mercury, oxide of 
mercury, or some other oxygen carrier. Frequently, 
however—for instance, when an electrolytic de- 
termination of the metal is to follow—the mercury 
would have to be precipitated again afterwards. 
Christoph Mebold, who has recently studied this 
question, therefore prefers not to apply oxygen 
carriers. He heats the substance simply with sul- 
phuric acid, dropping a platinum spiral into the 
flask to avoid the Svehiunten bumping of the 
boiling acid. The process may last twenty-four 
hours, ‘but will, as a rule, be completed in less than 
half that time. When the substance is a liquid or 
damp, it should first be evaporated to dryness and 
finely powdered, After the destruction of all the 
organic matter, the dry residue is taken up with 
water, with the addition of some acid, if necessary. 
In the presence of zinc and iron, and also of silica, 
which is very commonly found when vegetables 
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have been dealt with, the filtered neutralised liquid 
can, after the addition of cyanide of potassium, 
be at once electrolysed for zinc; the iron_ will 
remain in solution. Any mercury would first have 
to be removed by sulphuretted hydrogen, or by 
other means. In the case of copper, Labaud, 
who had previously worked in this field, thought 
destruction by nitric acid preferable. But Mebold 
also obtained good results with sulphuric acid and 
copper sulphate. Tin requires a different treat- 
ment. If the sulphuric acid were evaporated to 
dryness, tin would fall out as insoluble stannic acid, 
or as some oxide. The solution is hence only 
concentrated to get rid of as much of the excess of 
acid as possible, diluted again with water, and 
treated with sulphuretted hydrogen, which pre- 
cipitates the tin; the precipitate is redissolved in 
ammonium sulphide, and the solution then electro- 
lysed. With od the method would fail if lead 
were present in fairly large quantities, as lead 
sulphate is only sparely soluble. But that is not 
likely. The dry residue is extracted with am- 
monium acetate, the lead So as sulphide, 
redissolved in nitric acid, and deposited as per- 
oxide on the anode. With mercury, however, the 
electrolytic deposition failed, probably because 
amido compounds are formed. The matter was 
brought before the summer meeting of the Electro- 
chemische Gesellschaft, or, as it now prefers to call 
itself, the Deutsche Bunsen Gesellschaft fiir 
angewandte physikalische Chemie, at Wiirzburg. 


A New Type or STImiu. 

In a recent issue of the Philosophical Magazine, 
Lord Rayleigh describes a form of still which may, 

rhaps, have important industrial applications. 
Feces theoretical considerations, and from certain 
experiments, he was led to the view that it would be 
advantageous to feed in the liquid to be distilled, 
not, as usual, at a point where the temperature is 
highest, but elsewhere, thus enabling the more 
volatile component of the crude liquors to be 
drawn off continuously at one end, whilst the 
less volatile is withdrawn at the other. His 
apparatus, which has given good results even 
with alcohol, consists of a couple of coils of 
copper tubing 12 millimetres in diameter. Each 
of these coils was placed in an iron pail, the two 
being arranged on different levels. The longest 
coil was placed in the lowest pail, where it was 
surrounded by boiling water. The other coil was 
surrounded with water kept at a temperature of 
77 deg. Cent. The two spirals were con- 
nected by a glass tube having a branch through 
which the liquid to be distilled was fed in. 
This glass connecting-tube was inclined at the same 
angle with the horizon as the coils of the tubing, 
so that the gradient of the whole system of tubing 
was uniform from end to end. The open end of 
the top coil was connected to an ordinary con- 
denser, in which the spirit distilled was collected, 
whilst the watery constituent was collected at the 
lower end of the tube system. 
be seen, works continuously. The liquor to be 
distilled being fed in between the two coils, a 
double stream is established in the system, a 
stream of vapour ascending towards the upper 
coil, and a stream of liquid descending towards 
the lower one. In these conditions very little 
spirit reaches the end of the lower coil, and 
very little separable water the end of the upper 
coil. It is well known that by distillation pure 
and simple it is impossible to free spirit from the 
last 10 per cent. of water, and in the experiments 
in question the concentration attained ranged from 
89 to 90.3 per cent. of spirit, and the water col- 
lected at the lower end never contained more than 
4 per cent. of alcohol. 


ReiatTions OF CHINA AND JAPAN. 


One of the most interesting, and probably the 
most important, feature ia the evolution of trade, 
industry, and education which is going on in the 
Far East is the rapidly increasing influence of Japan 
onthe immense empire of China. Before the war with 
Japan the Chinese rather despised the Japanese, and 
thought they had nothing to learn from them ; and 
they considered their recent developments as, to a 
very great extent, simply imitations of Western 
methods and systems. Informer days the Japanese 
owed the chief features of their civilisation toChina, 
and therefore it was not surprising that the Chinese 
should have, for some time, very grave doubts as to 
the value of the attemptsof the Japanese to adopt the 
methods of Western nations. ven these nations 


The still, it will] bo 





did not have very much faith in the permanency of 
Japanese efforts. They gave them the credit of 
being very clever imitators, but denied to them any 
power of original design or sufficient determination 
and perseverance to carry out the systematic train- 
ing required for success in the applications of science 
to industry and trade. The sound of the cannons 
at the Yalu River not only marked the defeat of 
the Chinese, it also awoke the people of Europe and 
America to the fact that Japan was now a nation 
which not only claimed an equal place with the 
nations of the world, but was also, if necessary, 
prepared to defend that right. The army and navy 
of Japan had not only become of considerable im- 
portance, but they were handled with the greatest 
skill, while the bravery of the men won the ad- 
miration of all, even of hostile critics. Probably 
the most important result of that war has been the 
recognition “ the Chinese of the superiority of 
the Japanese in all the points in which they 
are deficient, and the willingness to accept their 
advice and assistance in bringing about a 
changed state of matters. They are wisely fol- 
lowing the example of the Japanese in laying the 
foundation in improved education, and numbers of 
Chinese students are now finding their way to the 
universities, colleges, and technical schools in 
Japan. A special commissioner from China has 
been making himself acquainted with the details of 
the system of education in Japan,.and President 
Kikuchi, of the Imperial Daivensity, Tokio, 
arranged a special course of lectures by men of 
distinction in the Japanese world of science, so 
that information might be obtained from the most 
reliable sources. All such arrangements, however, 
are only preparatory to the inauguration of an im- 
proved system of education in China, and in the 
carrying out of this the Japanese are certain to take 


a very important part. Professor Hattori, a dis- 
tinguish Japanese educationalist, has been 
appointed to a responsible position in the Uni- 


versity of Peking, and will thus be able to influence 
the education in a large part of China. Mr. Wat- 
nabe Ryosei has been engaged for educational 
ag ew in Chi-li, and Mr. Tono has been appointed 
at Wuhu as educational adviser to the Viceroy, 
Chang Chih-tung. The training of teachers in 
China is also receiving attention, and Mr. Mirimoto, 
of the High Normal School, is to go to Szchuan 
to act as adviser to the governor of that province, 
and negotiations are being carried on for the 
appointment of additional Japanese educators. In 
trade, industry, and engineering enterprise the 
Japanese are also taking a very active part in China ; 
in fact, for manufacturing purposes the immense 
resources of China are at the disposal of Japan, and 
this opens up immense possibilities for the future. 
The development of trade and industry in Japan 
during the past thirty years has been a most in- 
teresting study, and the interest will be increased 
in the future, when we observe the effects it has 
on her unwieldly and hitherto immovable neigh- 
ur. 








THE CENTENARY OF THE ROYAL PHILO- 
SOPHICAL SOCIETY OF GLASGOW. 

CoMPARATIVELY few scientific societies of the king- 
dom have celebrated the attainment of the hundredt 
wer’ of their existence. Some years ago the Royal 
5 iety of Edinburgh held its centenary; and this 
week Glasgow, the Western Metropolis of Scotland, is 
engaged in rejoicing that its Philosophical Society has 
oe into its second century. The society came into 

ing in the month of November, 1802, there bein 
sixty-two Glasgow men of position who felt inclin 
to venture upon an alliance for the study of the arts 
and sciences, and for the discussion of subjects bearing 
upon the trade and manufactures of the country. The 
first meeting was held on November 9, and at it a com- 
mittee was appointed to draw up a constitution for the 
society ; and on the 16th of the same month a second 
meeting was held, at which the committee submitted 
a report, which was adopted. The first election of 
office-bearers took place on December 29, 1802. 

The old books containing the minutes of the society 
from 1802 till 1846 are still in the possession of the 
society, but no proceedings or transactions were printed 
or published till the year 1844, and the volume then 
issued contained the transactions for the years 1841 to 
1844. The early rs were generally of a very 


practical nature, and the short summaries of them in 
the minutes are extremely interesting, more especially 
in the light of the advance that has since been made in 
the arts and sciences, and in the improvement of the 
River Clyde and the city of Glasgow. 

The first president of the society was Dr. William 
Meikleham, the university professor of astronomy and 





natural philosophy, the predecessor of Lord Kelvin, 
who took up the professorship of natural philosophy 
in the year 1846; so that those two men practically 
covered the century in physical science. Ever since 
there have been eminent men to fill the president’s 
chair—university professors, distinguished laymen, 
who followed the arts and manufactures, and others 
who followed one or other of the branches of science, 
And the society has always had command of the 
services of ‘men of ability and business aptitude to 
discharge the duties devolving upon the executive 
officers, some of whom have been continued in their 
posts for over twenty and even over thirty years. 

The longest "period that the president’s chair has 
been occupied by one person was eighteen years, when 
Dr. Thomas Thomson, M.D., ERS. the famous pro- 
fessor of chemistry, held the chair. He was succeeded 
by Mr. Walter Crum, F.R.S., the scientific calico- 
| lenges of Thornliebank, 1852 to 1854. Mr. Crum 
was a most able chemist and physicist. Shortly 
| afterwards, Professor William Thomson became the 
President, and he was again called upon to fill 
|the chair nearly twenty years later, after he was 
| knighted for his share in the laying of the first 
Atlantic cable. Professor W. J. Macquorn Rankine, 
F.R.S., was a distinguished President of the Society ; 
but later he spent most of his spare time upon 
the formation and the early career of the Institu- 
tion of Engineers and Shipbuilders, of which he may, 
in a sense, be said to have been the founder. In 
its early years, and, indeed, for a very long time, the 
Philosophical Society of Glasgow gave itself up very 
largely to the study of mechanical and engineering 
subjects ; but since the Institution came into existence 
those subjects have changed their venue. 

Blast-furnaces, gas manufacture, the coal deve- 
lopment of Lanarkshire, blackband ironstone of 
Lanarkshire, gas coal, and many allied topics were 
largely taken up by such men as President Thomas 
Thomson, Mr. James Beaumont Neilson, Mr. David 
Mushet, Mr. William Murray, of Monkland Iron and 
Steel Works, and Mr. W. M. Neilson. One of the 
notable men of last century in Glasgow was Professor 
Lewis D. B. Gordon, who was the first occupant of 
an engineering chair in the kingdom. He was a 
member of the Philosophical Society of Glasgow, and 
to its meetings he contributed numerous valuable 
papers, such as the following : ‘‘On the Measurement 
of Impact,” ‘‘ Locomotive Carriages,” ‘‘ On the Melting 
Points of Metals,” ‘‘On the Discharge of Water 
through Pipes,” ‘‘On Dynamometers,” ‘‘On Provis’s 
Experiment,” ‘‘On the Economy of Using Steam,” 
‘**On the Temperature of Earth in Different Soils.” 

Other notable men who were connected with the 
society were Charles Macintosh, the inventor of the 
‘*Mackintosh” as an article of clothing for wet 
weather; Professor Thomas Graham, F.R.S., subse- 
quently Master of the Mint; James Smith, of Dean- 
ston ; Thomas Dawson, of Carron Iron Works ; Henry 
Houldsworth, and other members of the family ; 
the founders of the Coltness Iron Works and machine 
makers in Glasgow; James Thomson, C.E., subse- 

uently professor in Belfast and Glasgow ; Alexander 

arvey, the scientific dye-worker ; William Dixon, of 
Govan Iron Works and Collieries-—the first of the 
family to settle in Glasgow; Charles Randolph, the 
famous millwright ; Charles T. Dunlop, James 
Dunlop, and other members of the great St. Rollox 
firm of chemical inventors and manufacturers of 
bleaching powder and other chemicals; Dr. John 
Stenhouse, famous as a scientific chemist ; Professor 
J. P. Nichol, famous as an astronomer and as a 
mathematician. 

The centenary celebrations were planned to include 
a conversazione in the new Municipal Art Galleries 
and Museum at Kelvingrove, on Wednesday night, 
attended by over 2000 persons, and of a banquet on 
Thursday night in the Windsor Hotel, St. Vincent- 
street. Both functions were attended by repre- 
sentative delegates from various scientific and philo- 
sophical societies throughout the kingdom—Scotland, 
England, and Ireland. The society now numbers 
fully a thousand members, with, as president, Pro- 
sessor Barr, D.Sc., M. Inst. C.E., who occupies the 
chair, in which Dr. James Thomson, Professor Mac- 
— Rankine, and Professor Lewis D. B. Gordon all 

id such excellent work. 











NOTES FROM THE UNITED STATES. 

PHILADELPHIA, November 5. 
For a few weeks past there has been a slowing-up 
in demand for iron and steel, due to several causes, 
first of which is that nearly all consumers have covered 
their requirements for a long time to come. This fall- 
ing off in demand was soon followed by a shrinkage in 
prices of certain products, such as sheets, tubes, wire 
products, and, to some extent, bar iron. Officials of 
the United States Steel Corporation said yesterday 
that they are confident that the reduction in prices 





of these ‘products will not become extensive, and that 
a diet is near at hand which will absorb the 
full output of the entire capacity, The demand 
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for wire products, which has been dull for some 
time, is now beginning to improve. The demand 
for structural steel, steel plate, steel rails, &c., 
will doubtless be sufficient to off-set any loss upon 
the lower prices of tinplate, sheets, &c. The: United 
States Steel Corporation has 5,000,000 tons of material 
contracted for. The International Tube Company is 
making contracts with tube purchasers to supply them 
from January 1, 1903, throughout the year. Prices 
are guaranteed against any reduction. During the 
past week there has only been a moderate demand 
for causes heretofore indicated. There are rumours 
that the above steel corporation will soon purchase 
250,000 tons of Bessemer pig-iron for delivery during 
the second and third quarters of next year. Southern 
blast-furnaces have opened their books for the last 
half of 1903, and are prepared to accept orders 
on the basis of 20 dols. for No. 2 iron at furnace. 
Buyers are not very anxious to contract so far 
ahead. They look for lower prices, and will await 
developments before placing business. The foreign 
pig-iron market has had a downward tendency 
during the past week owing to the cessation of demand 
from this side. Middlesbrough iron has declined 1s. 
per ton and other kinds are also weaker. There will 
be more business in foreign pig and steel as soon as 
freights are settled. Rumours are rife that the top of 
the iron boom has been reached, and there are some 
reasons for believing that this is true. On the other 
hand, the opening up of extensive requirements for 
1903 seem to contradict this indication. Large 
quantities of steel billets are now being negotiated for 
abroad. They can be laid down at Atlantic ports at 
27.50 dols. ‘I'he Pennsylvania Railroad Company has 
contracted for 40,000 tons of bridge material, de- 
liveries to be made during the next six months, 

A new Bessemer steel plant is to be erected in 
Chicago by the International Harvester Company, 
which will have a capacity of about 500,000 gross tons 
of ingot annually. Other big industrial concerns are 
contemplating similar action to provide themselves 
with raw material. James J. Hill, president of the 
Great Northern is also contemplating the establish- 
ment of a rail mill of great a A in Montana, 
where abundant raw material, including fuel, is to be 
had. Electric power, according to the scheme an- 
nounced, is to Ge generated on a large scale. All 
other industrial conditions are favourable, and there 
is no assumption in the statement that the pre- 
sent activity will continue throughout the winter. 
In fact, it would not be straining probabilities to say 
that the year 1903 will be one of phenomenal activity. 
The weakening tendencies recently developed have had 
a favourable influence upon the manufacturing mind 
in general. It leads them to think that they indicate 
the limit of advancing prices has been reached. The 
apprehensions that higher prices might prevail next 
year has had a depressing influence. Manufacturers 
remember the disastrous consequences following pre- 
vious eras of advancing prices. When it is ob- 
served that in nearly every industry potones capa- 
city is being expanded, it is not difficult to figure 
out that the time is not very remote when all require- 
ments can be promptly met. Congress is expected, 
under the inspiration of leading financial authorities, 
to revise our financial system in a manner which will 
protect the public interests against such consequences 
as have jeopardised public confidence during the past 
few months, 

The Anthracite Coal Commission is prowling through 
the coalfields, visiting mines and obtaining informa- 
tion from operators and miners which will qualify 
them to decide the many questions which will be 
submitted to them. The miners’ side of the case has 
already been made out, and on ey was placed 
in the hands of the Commission. The coke producers 
admit their inability to meet all their demands before 
them, but the railroad companies are largely at fault 
for not being able to deliver the product as fast as pro- 
duced. Several branch sallsoado are now being con- 
structed into rich coalfields in south-western Pennsyl- 
vania, West Virginia, and in Ohio. It is reported 
to-day that Mr. J. P. Morgan, who has been in Chicago 
for a few days, is arranging a combination of all 
bituminous coal interests in the west. While this is 
only a newspaper rumour it is one of those which it is 
easy to believe. 








Tue CANADIAN Paciric RAILWAY AT VANCOUVER.—The 
Canadian Pacific Railway Company is about to remodel 
its water front at Vancouver by building five large piers 
500 ft. long, for the accommodation of its steamships ply- 
ing to the Orient grain elevators. Flour mills will also 
be built in order- to handle north-western grain and 
relieve cars for other purposes. 


Water Suppty or AucKLAND.—A scheme for a perma- 
hent water supply for Auckland (New Zealand) has been 
submitted to the city council by Mr. H. Munro Wilson, 


-E., and Mr. J. Carlaw, the council’s water works engi- 
.neer, The report favours taking water from the Waita- 
kerei, the estimated quantity available being 4,500,000 
gallons per day, which is about twice the present daily 
consumption. The cost is estimated at 111,770/. 


SUBMARINE TELEGRAPH ENTERPRISE. 


THE revenue of the Eastern Extension, Australasia, 
and China Telegraph Company, Limited, declined in 
the first half of this year to the extent of 62,480/. Of 
this falling off 23,0007. arose from the absence of 
revenue derived from exceptional sources in the first 
half of 1901; but allowing for this, the company’s 
income was less in the first six months of 1902 ie 
about 40,000/.; this was chiefly due to reductions of 
tariff which have not yet resulted in substantial 
increases of business. hile the receipts declined in 
the first six months of 1902 to the extent of 62,480/., 
the working expenses were larger by 5457/7. Out 
of the profits realised in the first half of this 
year the company maintained its dividends at their 
usual rate, and carried forward a balance of 73,5264. 
The company has contracted to supply and lay 
down on account of the Netherlands Government 
a submarine cable between Balikpapan, Borneo, 
and Kwandang and Menado in Celebes. The cable 
has been manufactured by the Telegraph Construction 
and Maintenance gs and will Me conveyed to 
its destination and laid by two repairing steamers 
now nearly completed for the Eastern Extension Com- 
pany on the Tyne. The general reserve, which stood 
at the close of December, 1901, at 969,838/., had been 
brought down at the close of June, 1902, to 912,965/., 
having been increased by interest on investments and 
other items to 982,496/., and reduced by a further out- 
lay of 69,530/. made on account of the Cape and 
Australia cable. The company has also sundry other 
reserves—viz., a maintenance ships’ fund of 137,184/. ; 
an insurance fund for maintenance ships and cables of 
132,592/. ; a fire insurance guarantee fund of 98,049/. ; 
a depreciation of buildings and cable dépét fund of 
35,8517. ; and a removal of head offices fund of 15,0007. 
Altogether, accordingly, the company was in posses- 
sion at the close of June, 1902, of reserve funds to 
the aggregate amount of 1,331,641/. These funds 
were, however, only represented by actual investments 
to the amount of 1,045,915/., the difference being re- 
presented by floating cash balances, &c. The expendi- 
ture made by the company for the maintenance of 
cables in the first half of this year was 27,490/. 

The Western Telegraph Company, Limited. which, 
like the Eastern Extension, Australasia, and China 
Telegraph Company, Limited, has Sir J. Wolfe-Barry, 
for its chairman, was enabled, out of its working 
profits in the first half of this year, to transfer 30,000/. 
to its general reserve fund, and 2000/. to its mainten- 
ance ships’ reserve fund, its dividend and bonus for 
1902-3 being, at the same time, at the substantial rate 
of 7 per cent. per annum. The company’s general 
reserve funds, which stood at the close of December, 
1901, at 737,258/., remained at the close of June, 
1902, at 736,877/. In the course of the first half-year 
the fund was debited with 31,5667. for the further 
cost of new cable and 5011/. for further expenditure 
in respect of the partial renewal of the Para and 
Maranham, the Pernambuco and Bahia, and the Bahia 
and Rio No. 1 cables. In other words, the allocation 
of 30,000/. made from revenue to the general reserve 
fund, and the amount derived from interest on invest- 
ments, as well as some other items, were all absorbed 
by the special charges made against the fund. The 
company has also a maintenance ships’ reserve fund of 
8000/., and a guarantee fund of 100/., so that alto- 
gether its reserves stood at the close of June, 1902, at 
744,977/. At the same date the company owned 
spare cable valued at 59,085/. It also held shares in 
other telegraph companies to the amount of 409,817/. 








THE NAVY AND THE ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Sir,—My last letter on this important subject had 
reference principally to the remarks of a correspondent 
who held views opposed to my own, and was consequent] 
more or less of a personal character, but in this letter 
desire to view the matter solely from the point of view of 
the Nation at large, and I shall endeavour to show, by com- 
paring the number of engineer officers carried on the 
ships of His Majesty’s Navy with those carried on mer- 
chant steamers, that the Navy is so short of engineers that 
it is impossible to get satisfactory results out of our ships. 
In comparing the engineering staff of a man-of-war 
with that of a merchant steamer, one is met with the 
difficulty that similar names are used to denote different 
ranks in the two services, In the merchant service ‘‘ chief 
engineer ” means the engineer actually in charge of the 
engineering department of the ship, while in the Navy it 
means an engineer of a certain rank who may or may not 
be in charge, and even the expression ‘‘senior engineer” is 
not always used in the same sense. I have therefore 
adopted the following rule : 

The officers actually in charge in each case I have 
placed on an equality. Naval officers holding the rank 
of ‘‘chief a ” and “ engineer,” not being actually 
in charge, I have ranked with engineers in the merchant 
service holding chief’s certificates, and also not being in 
charge. Assistant and a engineers in the 
Navy Ihave ranked with those engineers in the merchant 
service, by whatever name they are called, who do not 
hold chief’s certificate; and I have classed engineer 





officers in the Navy asa whole with those engineers in 





the merchant service who are in the direct hne of pro- 
motion to chief. As rds other members of the engi- 
neering staff, there is the difficulty that no one under the 
rank of artificer engineer is mentioned in the Navy List ; 
and it may be thought that the merchant list is swelled 
psi presence of the names of men who should not rank 
above engine-room artificers. I can re ee that I have 
done my best, and that I am confident that I have, at all 
events, done no injustice to the Navy. Ishould, perhaps, 
add that the winchman mentioned as one of the staff in 
some of the merchant vessels does not mean a man to drive 
the winches (for which work a highly trained man is cer- 
tainly not required), but it means a skilled man trained in 
the works where the hydraulic machinery is constructed, 
and fully competent to keep it in order and repair it when 
necessa: The number of refrigerator engineers depends 
on the climate in which the ship is employed, and not on 
her standing, 

The subsidiary members of the engineering staff of the 
two services do not therefore closely correspond with each 
other ; but the point of great importance to which I de- 
sire to draw attention is, that in the merchant service of 
a good class there is a full supply of skilled men, capable, 
under the direction of the chief engineer, of ro ay iene 
all the subsidiary machinery on rd, which I n 
hardly say is much less in amount than on a battleship, 
and much of which, moreover, such as the hydraulic 
cranes, &c., is principally used in _— It thus is the 
case that the engineers proper can devote their attention 
to the main engines of the ae. 

In the Navy, on the other hand, the subsidiary machi- 
nery, which may include over 50 independent engines and 
a considerable number of delicate and complicated ma- 
chines, must to a considerable extent be attended to by 
men not mentioned in the Navy List—i.e., by engine- 
room artificers or men of corresponding rank. hile 
such men are, of course, capable not only of running such 
machinery, but of seeing that it is kept in order, the refer- 
ence of important matters to the engineers of the ship, 
must be a severe strain upon that already overworked 
body of men. 

In _ the following statements, the details regarding 
naval vessels have been taken from the October Navy 
List, while those relating to the merchant seryice show 
the numbers and rating of the engineers actually carried 
on particular vessels in September or October of this 

ear : 
7 ‘* Minerva.” 
Twin-Screw Cruiser, 


8000 Horse-Power, Natural First-Class Mail Steamer “A.” 


Single Screw, 7500 Horse- 


Draught. A 
9600 Horse-Power, Forced Power. 
Draught. 
Staff engineer Chief engineer ot Kate | 
Engineer e Ae 1 ‘Second and third engineers, 
Assistant engineer .. 1 with chief's certificate .. 2 
Other engineers Ae 
Total officers .. os Total officers .. 7 
No artificer engineer carried) Boilermaker .. $i Ee 
Electrician. f. spy 
Refrigerator engineers 3 
Hydraulic winchman 1 


Total engineer staff.. 3 Total engineer staff. . 13 


If divided into two watches, each watch on steamer ‘*A” 
can have an engineer with chief’s certificate and two 
assistants to attend to one set of engines and boilers ; 
while on the Minerva one watch will consist of one officer 
of the rank of engineer, and the other of an assistant 
engineer. Each watch will have charge of two indepen- 
dent sets of engines and boilers, while the care of the 
subsidiary machinery has someliow to be provided for. 

FN re sc First-Class Mail Steamer “ B.” 
Ee Done Natit” Single Screw, 11,000 Horse- 


Draught. Power. 
Fleet engineer .. 1 Chief engineer ei aoe | 
Engineer de ae .. 1 Second and other engineers 
Assistant and probationary with chief's certificate .. 3 
engineers .. a .. 8 Other engineers ae, 
Total officers ae Total officers .. 9 
Artificer engineer . 1 Boilermaker .. sf 3 
Electrician .. i gh 
Refrigerator mechanic wick 
Hydraulic winchman ry | 
Total engineer staff .. 6 Total engineer staff .. 13 
“Bulwark.” First-Class Cargo and Pas- 
Twin-Screw Battleship. senger Steamer ‘‘C,” 
15,000 Horse-Power, Natural Twin-Screw, 14,000 Horse- 
Draught. Power. 
Fleet engineer .. 1 Chief engineer “¢ wr’ 
Engineers .. “ .. 2 Engineer with chief's cer- 
Assistant and probationary tificate ‘ie 2 
engineers .. ae .. 8 Other engineers <n 
Total officers .. 6 Total officers .. ll 
Artificer engineer Ee Boilermaker .. BA Ak | 
Electricians .. oe 
Winchman aiae 
Total engineer staff. . Total engineer staff.. 15 
“ Terrible.” First-Class Mail 
Twin-Screw Oruiser, Steamer ‘‘D,” 
25,000 Horse-Power, Twin-Screw, 
Natural Draught. 31,000 Horse Power. 
Fleet engineer og vere Chief engineer vf ne 
Other engineers with chief’s 
Engineers... a he certificate .. ott pee 
Assistant engineers .. 8 Other engineers .. 18 
Total officers .. ae Total officers . . 21 
Artificer engineer .. age Boilermaker . - : aan 
Electricians .. tae 
Total engineer staff.. 8 Totalengineer staff .... 24 


In steamer ‘“‘ B” there could be two watches, each con- 
sisting of an engineer with a chief’s certificate, with three 
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men under him; or there might be three watches, each 
with an engineer with chief’s certificate, with one or two 
men under him. 

In the Vengeance there can be two watches, one with 
an engineer and the other with an assistant engineer in 
charge of watch, each with a probationary engineer 
(i.¢c., @ man with less than one year’s sea service) as 
junior, and with the artificer engineer probably in the 
assistant’s watch. 

I may mention that although the rule I have adopted as 
regards relative rank obliges me to class 18 of the mer- 
chant steamer’s engineers with assistant engineers in the 
Navy, only one of the 18 is rated as ‘‘assistant engineer.” 
The vessel carries three third engineers and three fourth 
engineers, &c. It may be interesting to add that this 
vessel also carries 2 engineer storekeepers, 21 
6 leading firemen, 77 firemen, and 60 trimmers, or alto- 
gether 166 men in addition to the 24 mentioned above, 
making a total engineer crew of 190. 

Even admitting for the sake of argument (what I do 
not for one moment admit as a matter of fact): (1) That 
all the subsidiary machinery on a man-of-war is in the 
hands of a competent staff of fully qualified men, not 
mentioned on the list; (2) that the artificer engineer 
should be included in the list of engineers ; and (3) that 
all the men I have p low the line in the above 
lists of the merchant service should be excluded before a 
comparison of the two services is made, we have the 
following results : 





| 


























were | Horse- Engi- || Merchant Horse- _ Engi- 

wl | Power. neers. | Service. Power. | neers. 
Minerva.. ..| 8,000 3 ||A”singlescrew 7,500| 7 
Vengeance .-| 13,500 6 ||“*B” ce 11,000 9 
Bulwark. . ..| 15,000 7 ||*C” twin screw! 14,000 | 11 
Terrible . . " 25,000 8 eal se 31,000 | 21 
Total ..| 61,500 24 | Total 63,500 | 48 


| 
All the Naval vessels have twin-screws. 


Unless, then, the owners of merchant vessels know so 
little about their business as to employ and pay very 
many more engineers than are necessary, the engineering 
department in the Navy is hopelessly undermanned, 
even without taking into account the fact that the machi- 
nery of a man-of-war is crowded into some two-thirds the 
space of similar machinery in a merchant vessel, and 
probably weighs not more than two-thirds as much, which 
two conditions render careful supervision at high speeds 
both more difficult and more necessary. It is, then, 
physically impossible that we can get out of-our vessels 
anything like the result which ought to be obtained, 
nor do I believe that I am “— rating when I say that 
by providing a full staff of really capable engineers we 
should strengthen our Navy as much as by spending 4 to 
6 millions a year on providing extra ships manned 
throughout as they are at present. Ships and guns, and 
men to work them, are what are wanted in war; but three 
ships where they are wanted are better than four ships 
100 miles off, which might have been on the spot if 
they could all have put on the extra couple of knots for 
which they were designed, and which are well within 
their powers. : 

The solution of the difficulty is by no means easy. 

On the one hand, there are those who would throw 
the whole of the engineer appointments open to men of 
the artificer class. If this plan were adopted the imme- 
diate effest of the increase of numbers, with the super- 
vision of the present staff might be beneficial ; but it re- 
quires but little foresight to see that the ultimate effect 
would be to reduce men-of-war to the level of the 
ocean tramp. At the other end of the scale there are 
those who would so alter the status of the engineering 
branch as to induce the best men in the country to join. 
This plan no doubt would be effectual, but to doany good 
it must be taken boldly in hand. Mere tinkering with 
the scale of pay and relative rank will have no effect. The 
Royal Naval Engineers must rank with their brother 
officers in the same way as the Royal Engineers rank with 
other officers of the Army. I do not say that no other 
plan can be discovered ; but I do say that anything less 
than this is not the plan proposed by the class to which I 
refer. The only point of importance is that the proposal 
does not involve their being placed according to rank in 
the table regulating supreme command of a ship. 

One difficulty connected with the plan is that it would 
take time. he training of an engineer at Keyham 
takes five years, and several years’ sea service are required 
to make him a competent officer ; consequently some ten 
years must elapse before the full effect of such a change 
could be felt. ’ ; : 

Something might be done by introducing a few outsiders 
in the same way as the ‘‘ Forty Thieves” were introduced 
into the Public Works Department in India some 35 years 
ago, but to introduce a large number would be fatal. So 
long as the men selected were proud of serving in H.M. 
Navy, all would go weil; but if the number were large, 
they would be apt to look upon themselves as saviours of 
an effete and worn-out institution. The jealousy that at 
present exists between the executive officers and the 
engineers, except in a few. amusing cases, arises out of a 
oat desire to uphold the glorious traditions of the 
service, and to make the Navy of to-day a worthy 
representative of the Navy of the past; but the new 
jealousy would strike at all the old traditions, and would 
inflict incalculable injury on our first line of defence. 
The engineers, that is to say, ought to be the best 
engineers that the country can produce, but they must 
be naval engineers. 2 

It is probable, therefore, that any great reform will 
take time, and that any hurried or ill-considered action 


matter is one that requires immediate investigation by 
some body independent — to command public 
confidence, and powerful enough to see that its recom- 
mendations receive due consideration. 

Tam, &c., 

G. J. M. 
P.S.—Since writing the above I have seen an excellent 
letter by Lieutenant Bellairs, R.N., in The Engineer of 
November 7. The letter, which treats the subject very 
fully from Lieutenant Bellairs’ point of view, contains 
far too much matter to be dealt with in a postscript ; but 








would be most harmful; but there is no doubt that the 


I may be allowed to point out that in the case of the 
Minerva he states that out of the three engineer officers 
of the ship, the two of highest rank have the whole of 
their time taken up with general supervision, that the 
assistant engineer devotes his time to ‘clerical duties 
and watch-keeping as necessary,” and that the regular 
watches of the main engines of the ship are in the hands 
of chief engine-room artificers and engine-room artificers 
(not, be it remarked, artificer engineers). I am under 
the impression that this is a state of affairs which will 


surprise man le. 
™ Cs G. J. M. 





To THE Eprror OF ENGINEERING. 


Sir, —Mr. Morrison’s letter, and the leading articles in rah 


your issues of July 25 and October 31, are of the greatest 
interest to all naval officers ; it is alsoa very great plea- 
sure to read so fair and unbiassed an opinion on the 
general working of what would appear to be an almost 
unworkable scheme. 

I think I am correct in stating that the great bulk of 
executive officers would be glad to see the disciplinary 
work of the engineering department turned over to the 
engineer officers. At present one of two things happens: 


either a t deal of trouble is given in bringing men 
before the executive, or steps have to be taken below 
which, though very effective, are not strictly legal. As 


to courts-martial, it would appear desirable to have engi- 
neer Officers sitting in technical cases. 

As to training, amalgamation, &c., as touched upon in 
your article, it would appear to be possible to obtain 
that solidarity and mutual trust which will be of such 
value in the time of trouble, somewhat on the following 
lines; and that not by producing a half seaman, half 
engineer, but two distinct lines in sympathy with each 
other, and understanding one another’s difficulties. 

The system to be somewhat as follows : 

The examination for entry into the executive (seaman) 
and engineering branches to take ong at the same age, 
but to differ as to subjects for the different lines for 
which the boys are competing. 

The boys to go to the same training establishment, and 
to be worked on lines similar to those obtaining in a 
public school ; in this case it would be seaman and engi- 
neer, instead of classical and modern sides. 

On the completion of, say, two years, to go to sea: 
the engineer midshipman to learn the routine duties 
below, watch-keeping under the engineer officer of the 
watch ; the seaman branch as at present. 

The t difficulty in both branches now arises, and 
that is, how to keep up, and, if possible, add to the theo- 
retical knowledge already obtained? I am afraid the 
‘aarige va naval instructors could pore | cope with this; 
ut doubtless further elaboration would produce a solu- 
tion. 

For six months during the three years of sea-going 
training the seaman class should go below and the engi- 
neering class on deck ; for choice, this six months should 
not be the last portion of the time. 

Both classes should be examined at the completion of 
their three years before boards at sea, and on passing 


satisfactorily should go to Greenwich for further courses ; | 8" 


commissions being given at the end of these courses, and, 
as far as possible, the age of entry of both classes into the 
ward-room should be placed on a level. 

Of course I feel myself open to correction in many of 
the above suggestions. 

Finally, I think Mr. Morrison is unjust in the way he 
speaks of the Excellent and Vernon ; all the knowledge 
which engineers have of guns, gun-mountings, and tor- 
pedoes is obtained in these establishments. I know that 
an engineer, when he is shown what is required, can do 
repairs, and knows the best way of accomplishing the de- 
sired end ; but what nearly all engineers > require—and 
I speak from experience—is a knowledge of what the 
different machines and engines have to do. 

I am, Sir, oo &e., 
AVAL OFFICER. 

Mediterranean Squadron, November 6, 1902. 





To THE Eprtor or ENGINEERING. 

Sir,—The agitation set up on behalf of the naval 
engineers seems to focus in the remarks of your cor- 
respondent, ‘“‘G. J. M.” — viz.: ‘That the British 
nation does not get out of its ships as much, or nearly 
as much, as it ought to do; and that this arises princi- 
pally from the fact that there are too few engineers, 
and that they have too little power.” 

Now, Sir, it is not sufficient that statements of this 
character should be unsupported by evidence. It has 
been shown elsewhere that our ships carry more commis- 
sioned engineer officers than any other Navy, and the 
British public has yet to learn that any difficulty in 
getting the best results out of our ships is due to a paucity 
of commissioned engineer officers. 

And, then, as to the want of power. We are asked to 
believe that, given the engineers have executive rank, the 
naval difficulty will be solved. The officer in charge of 
the engine-room has in every respect as much power over 
his men as the navigating commander, the gunnery lieu- 
tenant, or the torpedo lieutenant over their men. All o 
them have to refer cases of discipline to the quarter-deck. 








But we want to know how will executive rank solve the 
difficulty ? I venture to say, as one who has been in 
touch with the Navy for many years, that no one knows 
better than the naval engineers themselves the fallacy of 
this demand for executive rank. Tell the British public 
how the concessions asked for will solve the so-called diffi- 
a if any, and it will be satisfied. 

The engineers appear to have a grievance, which melts 

down to this, that in H.M. ships they do not stand on 
an equality with executive officers ; but the real difficulty 
in their case will exist even if executive rank be granted, 
for the very reason that the ward-room cannot dissociate 
the engineer of to-day from the old time naval engineer, 
to whom so much opprobrium was attach And, more- 
over, it is a fact that dirt is not compatible with the 
modern idea of the ‘‘ gentleman,” and as the engineer 
cannot fulfil his function without getting dirty or carrying 
about with him the odour of oil or ow, it is obvious 
that in this connection he has some cause of complaint. 
But the engineer officers of to-day do not want to be 
dirty, and hence he goes below as little as possible, and 
when he does, he takes care to don the gloves and use 
the wrist of a stoker for a lamp handle. And his 
immediate subordinates follow his example as far as 
possible. 
Now the Admiralty, notwithstanding the agitation 
ing carried on by the Civil and other engineering 
institutions, are aware of all this; and I have no doubt 
they conceive that the time is ripe for a change, which, if 
anything, will mean this: that the men who do the work 
shall have the credit of it. In other words, that the 
engine-room artificer class shall be improved to meet the 
naval needs of to-day. That they are the working engi- 
neers of the Navy, are equal to the duties imposed on 
them, and are capable of assuming practical charge below, 
as they actually do, can be testified to by very many of 
our officers of rank. They have again and again proved 
their fitness for promotion and consideration, and the 
creation of the artificer-engineer rank is an evidence of 
this. This principle requires extension. 

Opponents of this proposal will readily state that these 
men are not conversant with formule, have not dug into 
dynamics, —— differential calculus, as many of the 
engineer officers have. Quite so; but the point is, in what 
stead do these serve the engineer afloat to-day? How do 
they the better make his machinery roll round, or repair 
breakdowns in mid-ocean. To ask the question is to 
answer it. These subjects for purpose of design, &c., 
at head-quarters are all very well, but where do they 
come in in actual practice afloat? Every naval officer 
knows that the number who ever have recourse to these 
subjects, much less of necessity use them afloat, is re- 
duced to a minimum. We do not depreciate the study 
of these subjects as a means to an end, but the end 
hardly justifies the means in the case before us. We 
have yet to learn that the engineer officers, say, of s.s. 
Ophir, were wanting in capacity, or, again, that similar 
men are wanting in ability to ped aa, take, say, any 
British battleship or cruiser around the world. This 
argument, at any rate, finds strong support in the fact 
that the Government appointed a Commission of “‘mer- 
cantile engineers” to settle the Belleville controversy. 

The mercantile engineer is practically drawn from the 
same class as the naval engine-room artificer; I mean 
that they are drawn from those who have served their 
apprenticeship in the workshops of the country. We 
can cite cases. Three young men serve’ their time ina 
Government workshop: A as an engineer student; B 
and C as engineer apprentices. A is now a fleet en- 
gineer in His Majesty’s Service. B left the shop 
at the same time as A, joined the mercantile marine 
as a junior engineer, and is now superintending en- 
ineer of one of our big line of steamships. C 
joined the service at the same time as an engine-room 
artificer, and has just retired with a chief engine-room 
artificer’s pension of about 3s. per day, his maximum pay 
having been 7s. 6d. per day. or, nearer still, two young 
men left their workshop a year or two since; one joins 
the Mercantile Marine, and is now fourth engineer (an 
officer) of a first-class Royal Mail liner, and the other is 
serving under conditions which demand considerable 
1 ag as an engine-room artificer (a petty officer) 
in H.M. Service at 5s. 9d. per day. : 

As a matter of fact, the Government is allowing the 
mercantile marine to secure the best youth of the country 
in this respect. 

Better inducements are wanted ; and there appears no 
reason why the position of those men should not be so 
improved as to insure their being practically recruiting 
agents for their class. ' 

That some reform is needed in the direction I have 
pointed out is very evident. : 

Everyone admits the desirability of an able officer 
being in full control of the engineering department. The 
reduction of the engineering officers should commence 
from the top, together with other officers who are known 
failures. F 

Officers over fifty years of age should be compulsorily 
retired, and young officers assume charge. It seems 
really too funny to with seriousness the possi- 
bility of some of our senior engineers being in the engine- 
room at the time of danger to ‘stem panic and keep the 
men cool” as suggested in your article. The “‘old man, 
as the chief is frequently called, needs to be kept cool 
himself, and can only be satisfied on an assurance from 
his chief engine-room artificer below that it is ‘‘ all correct 
now, Sir.” 

The entries of further engineers should be mo 4 2 
the present, and the vacancies thus created filled by 
motion from the artificer ranks. : 

The artificer ranks should be augmented considerably 


for 
pro- 


f | by the best men obtainable, and this would be insured by 


improved conditions of service. There is in actual fact 














ENGINEERING. 


649 











Nov. 14, 1902.] 


an insufficiency of these men, and 75 per cent. of the 
app icants are at this moment being rejected. These pro- 
p sa's will cause much ridicule; but after all, the pointis, 
tov far would they succeed if carried into effect? To 
render the engineering department of the British Navy 
more effective than it is to-day ? 
Yours we 
. H. G. 


November 12, 1902. 











CONDENSED EXHAUST STEAM AND 
BOILER-FEEDING. 
To THE Eprror oF ENGINEERING. — 

Sin,—Being particularly interested in the possibility of 
using condensed exhaust steam for the feed to the boilers 
of steam motor lurries, I should like, with your permis- 
sion, tomake use of your columns in the hope of obtaining 
from locomotive engineers their experience on the follow- 
ing points : ’ 

1. Do boilers fed with partly condensed steam de- 
teriorate faster than those with clean feed only ? 

2. Do they prime appreciably more ? f 

3. What precautions, if any, are taken to prevent oil 
from entering the boiler ? 

4. What arrangements are there in the tanks for 
silencing the steam when mixing with the water? 

What class of oil is used for cylinder lubrication ? 

Yours truly, 
C. B. Nrxon. 
The Manchester Motor Transport Company, Ltd., 
10, Deansgate, Manchester, Nov. 11, 1902. 








RAPID BUILDING. 
To THE Eprror oF ENGINEERING. : 

Sir,—There has been considerable writing during the 
year to some of the daily and other —— tending 
to the disparagement of English methods of work, espe- 
cially with regard to the speed of production of the 
materials for, and the erection of, buildings. There are 
few who considered these criticisms entirely just, but as 
an example of what is accomplished by English organisa- 
tion, direction, control, and labour, when allowed free 
exercise, we should be obli by ae inserting this 
letter, giving a general record of work performed within 
our own immediate knowledge in this city, under normal 
conditions of wages, &c. 

Weare the tenants on lease of a seven-storey ware- 
house at 9, Portland-street, Manchester. The building 
covers about 1000 square yards of land, and has ae 
to three streets. The premises were recently so ly 
gutted by fire that only one of the outer walls was un- 
damaged. Two of the other fronts had each to be taken 
down 15 ft. for the sake of safety, and the fourth side 
wall had to be taken down 50 ft. and re-erected. 

The building is one of the best class of Manchester home 
trade warehouses, constructed of iron columns, steel 
beams, and joisted floors. The fire caused so much 
damage that the whole internal work had to be cleared 
out, and complete re-instatement made from basement 
floor to roof. 

The. fire took place on July 24, 1902. The insurance 
company, the owners, and ourselves (the tenants) ap- 
pointed Messrs. Charles Heathcote and Sons, of Man- 
chester, the architects for the re-instatement. — 

ang reconstruction was desired by each interest in. 
volved. 

The Law Union and Crown Insurance Company were 
very prompt in settlement of their position, and on 
September 3 instructions were given to the architects to 

roceed with placing the contracts. Accordingly, on 

ptember 3 the orders for the preparation and erection 
of the steel and iron work were given out to Messrs. 
Skipworth and Jones, engineers, Manchester, and the 
contract for the remainder of the work put in the hands 
of Messrs. R. Neill and Sons, builders, Manchester, on 
gee 8. 
he whole of the cast-iron columns, steel: beams, and 
floor joists of seven floors (in addition to other portions of 
the work), and also the iron principals of the roof, were 
fixed in position by October 29. 

Thusall this constructive work of a large seven-storey 
warehouse has not only been erected, but prepared, in 
Sent weeks, and of excellent quality and perfect construc- 

ion. 

This splendid progress has given us such satisfaction, 
and is so creditable to workmen and contractors, and to 
the superintendence and organising skill of the architects, 
that we consider such should have, if possible, at least a 
part of the publicity which has been given to statements 
suggestive of slackness in our English ‘‘ methods.” 

We remain, Sir, yours faithfully, 
For GrorcE Prak AND Co., LIMITED. 

7 JOHN KENDALL, Chairman. 

53 and 55, Portland-street, Manchester, Nov. 7, 1902. 
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THE RUSSIAN CRUISER ‘‘ NOVIK.” 
To THe Eprror or ENGINEERING. 3 

Sir,—Trusting to your well-known fairness, I wish to 
reply to some rumours in Parliament and in the Press by 
the aid of your valuable paper : 

Clause. 1 of the contract for the construction of the 
Novik stipulates a speed of 25 knots during a continuous 
trial of six hours, the ship to be fully equipped and loaded, 
ag the air pressure in the stokeholds not to exceed 14 in. 

in. 

Clause 8 stipulates that for every } knot less than 
25 knots 80,000 marks (4000/.) have to be deducted up to 
24 knots, and for every } knot less than 24 knots, 180,000 


23 knots, the ship will not be accepted by the Russian 
Government. 

The testimonial of acceptance of the Commission, who 
had to conduct the trials, is dated May 8, 1901, and reads 
as follows: 

‘The Commission states hereby that the firm of F. 
Schichau, Elbing, has constructed the cruiser Novik 
exactly in agreement with all conditions of the specifica- 
tion and contract, and has amply fulfilled all conditions 
of the contract concluded with the Russian Government. 

‘*The Commission therefore sees no hindrance for 





paying the last payment due to the firm.” 
(Here follow the names. ) 
T hope that these short statements will stop all further 
misrepresentations about the cruiser Novik. 
I am, Sir, yours most truly, 
R. A. Ziesk. 
St. Petersburg, October 23 (November 5), 1902. 








AN ANTI-FRICTION METAL WANTED. 
To THE Epitor or ENGINEERING. 

Str,—I am carrying out some important experiments 
requiring an anti-friction metal, which shall yet be suffi- 
ciently hard not to easily dent. I have tried the follow- 
ing metals, and found them too easily dented : Jacana, 
Magnolia, Glacier, Sivadi, anti-friction metal, Babbit, 
besides a number of others which have too much friction. 
I may add that the metal will have steel in contact with 
it without lubricant, and when movement is taking place 
there is very little pressure, although there is at other 
times, hence the necessity for the metal to be hard 

If any of your readers can tell me where to obtain 
such a metal, I shall be obliged. 

Yours faithfully. 


FRICTION. 
Aston, Birmingham, November 11, 1902. 








ELECTRIC CRANES. 
To THE Eprror or ENGINEERING. 

Sir,—The obvious answer to the first part of Mr. 
Gearing’s letter, appearing in your issue of October 31, is 
that whereas only a few years ago established rope-crane 
makers took orders for three-motor electric cranes to 
oblige some of their restless and progressive customers 
who would have no more of the old kind, there is now 
sufficient business in electric cranes to keep the old 
makers, as well as several new ones, very well occupied. 
Have all these purchasers been misled by our catalogue ? 
Most of them are credited, among their acquaintances, 
with knowing their own business. 

There is, in fact, nothing ‘‘ misleading” in our state- 
ments, and to judge of this we would ask your readers 
to refer again to the statement in your issue of August 15, 
quoted by Mr. Gearing in his first letter appearing 
ugust 29, and also to the quotations from our k in 
our letter gab | October 17. We are here compelled 
to give another quotation from our book: ‘‘ The rope is 
always running, although no crane can possibly be in con- 
stant motion and is often standing idle during consider- 
able periods, even when it is nominally continuously en- 
gaged. The actual movements are intermittent because of 
the time occupied in slinging and making adjustments. In 
manyinstances thecraneisheld fast for considerable periods, 
while work is simply suspended in it. During the whole 
of such intervals no power is being wasted in the modern 
electric crane, since the motors are not in motion.” The 
point we wish to emphasise here is that even if the lost 
power is only 35 horse-power, as stated by Mr. Gearing, 
it is a constant loss, and, worse than that, it is power ex- 
pended in wearing out the apparatus. 

One point that strikes us is the small amount of waste 
rope shown in Mr. Gearing’s figures ; there is only 10 ft. 
per shop. This seems hardly enough to go round the 
crane pulleys, end pulleys, and tension gear. Has he 
given us a greater length of shop than the cranes really 
travel over, or is the total tength given for the ropes— 
5190 ft.—too little ? 

Regarding the comparisons of power referred to in the 
third paragraph of Mr. Gearing’s letter, we may say we 
took the hoisting motion because this absorbs the most 
power. If there is power to drive this at modern speeds, 
there will be ample for the horizontal motions. The 
speeds for these, mentioned by Mr. Gearing as our recom- 
mendations, are such as we find suitable for the majority 
of existing shops, very few of which are over 200 ft. long. 
Again, it must not be overlooked that the full-/oad speeds 
given are the minimum. and as the load is redu the 
three-motor crane runs faster in all its motions without 
change of gear. The long low shop suggested by Mr. 
Gearing is an exception for which the crane speeds could 
be modified accordingly. 

Mr. Gearing overlooks the fact of the steady demand 
on the part of our customers for higher hoisting speeds 
that we mentioned in our letter appearing on October 17. 
If Mr. Gearing would give us the number of lifts per 
day, the average load and height lifted, and length 
travelled and traversed, and also tell us whether his men 
lose any time ‘‘waiting for a lift” while the crane is 
occupied elsewhere, we should be able to say definitely 
how much time the electric crane would save him. Even 
for the low lifts of 2 ft. or 3 ft. mentioned in his letter 
appearing on October 10, a higher hoisting speed would 
be an appreciable advantage in the actual lifting, and 
especially while placing the slings. 

The figures we gave for power lost per 100 ft. of shop 
were not only our own results, but, as pointed out in our 
letter appearing September 19, they were confirmed by 
Mr. Barr's experiments. In addition to this authority, 
we had some puree given us, about the time we e 





marks (9000/.) up to 23 knots. If the speed does not reach 


our own tests, by a neighbouring firm, which agreed also. 


Will Mr. Gearing please tell us the full-load of 
each size of his cranes? He has only told us, so far, that 
the 5-ton cranes travel 175 ft. per minute, and the 74-ton 
cranes 200 ft. The information as to speeds, in his letter 
aera cy 26, is not sufficiently definite. 

at does Mr. Gearing mean by speaking of cranes 
‘with a test load of 5 tons” in his letter appearing Oc- 
tober 10? What is their maximum working lead? What 
are the hoisting and cross traversing speeds? Mr. Gearing 
only says they correspond with the travelling speeds, but 
dothey? Also, which ropes drive the 5-ton cranes and which 
the 74-ton? In our letter, appearing September 19, we 
assumed that the larger ropes drove the heavier cranes, 
because we took it that the 6-in. belt in Mr. Gearing’s 
letter, ieee August 29, would be driving the more 
powerful rope, and Mr. Gearing has not contradicted 
this ; but, from the wording of some of his letters, it 
ap as though it might be the other way about. This 
will not affect our ments; but if we base them upon 
correct assumptions, Mr. Gearing will have less difficulty 
in following them, and will not make such mistakes 
as when he says we recommended 64 horse-power to 80 
horse-power for driving his 5-ton cranes. We would refer 
him and your readers to your issue of September 19, 
where we say that the power available from the 1-in. rope 
at 1800 ft., that we assumed was driving the two 5-ton 
cranes, is only 6 horse-power, therefore four or five would 
be required, as we stated in ours of October 3. These 
would deliver 24 to 30 ee to the cranes (see our 
letter appearing September 19). The 64 to 80 horse-power 
mentioned by Mr. Gearing is the capacity of four or five 
of the 14-in. ropes at 2500 ft., but these would only deliver 
40 to 50 horse-power to the cranes, after allowing for loss 
in driving the rope as previously explained, or 20 to 25 
horse-power to each crane, which is quite in accordance 
with our assumed speeds for the 74-ton cranes—i.e., 9 ft. 
to 10 ft. per minute. 

Replying to the seventh paragraph, the figures we have 
given for power transmitted by ropes are quite in accord- 
ance with modern practice. It is all a matter of the 
amount of stress allowed on the ropes. The 1-in. rope, run- 
ning 2052 ft., tested by Mr. Gearing, and taking only 1.3 
horse-power per 100 ft. of shop, will not transmit as much 
age as our g-in. rope at’ 4000 ft. or 5000 ft. would do. 

e threw out our rope cranes eight years ago because 
they were tooslow, and the electric cranes we put in then are 
not now up to our present practice, so where is Mr. Gear- 
ing with his old cranes that hoist at one-third the speed 
of our electric cranes of the same age and travel and 
traverse at about equal speeds under average loads? 
Think of all the wasted time during the eight years they 
have been in use ! 

It would be interesting to know how Mr. Gearing 
arrives at the power of his 1-in. rope at 2052 ft. How 
did he measure this speed ? 
According to his letter appearing August 29, it should 
be 1800 ft. If 26.85 horse-power is correct, why does not 
Mr. Gearing immediately speed up the motions of his 
cranes and get more out of the rope? The net work 
done at the hook of his 5-ton cranes is only about 1 
horse-power—i.¢e., 3 horse-power out of 26.85 available ! 
What a reflection on the mechanical efficiency of his 
rope cranes! Are rope cranes put in with more powerful 
ropes than are really necessary ? If not the present speeds 
are the limits of this type of crane, notwithstanding Mr. 
Gearing’s calculations of what the ropes will drive. Mr. 
Gearing ought to have tested his ay et and faster ro 
as well as the smaller one he gives the figures for. The 
power wasted by these would be found to be about double 
what he gives for the rope he tested, and would bring his 
figures so much nearer ours, and also show his original 
average figures in his letter appearing August 29 to be 
wrong. ith regard to our figures as to the compara- 
tive mechanical efficiencies of rope and electric cranes w 
can only speak of them as they are built. : 
Mr. Gearing presses us to give some information 
regarding losses in electric transmission, and we have 
ot together particulars of our own installation. We 
find that we have 70 motors, aggregating 675 brake 
horse-power, which would absorb, perhaps, kilowatts 
if all funy loaded simultaneously, 
These are supplied from a 250 indicated horse power 
engine coupl direct to two generators, each of 75 
kilowatts capacity. The average load on this plant is 
about 120 kilowatts, which means, say, 128 brake horse- 
power delivered by the motors. The steam consumption 
of this engine, with the dynamos running light, is about 
1000 lb. per hour, and at 120 kilowatts output will be 
about 5500 lb. per hour—a difference of 4500 1b. per hour. 
Dividing 1000 Ib. by 675 brake horse-power shows a 
standing loss, to be debited to every motor in our shop, 
of 14 1b. of steam per brake more nowes for every hour 
the generator runs; and dividing lb. by 128 brake 
horse-power gives a running consumption of 35 lb. per 
hour per brake horse-power, delivered by any motor, 
which must be added to the “standing loss.” This 
standing loss representing the share each motor has 
in the cost of running the generator idle. If, therefore, 
we had 11 three-motor cranes of the lifting capacity of 
these in Mr. Gearing’s shops, each fitted with motors 
ting 18 brake horse-power, there would be a 
standing loss of, say, 300 lb. of steam per hour, com- 
ared with Mr. Gearing’s loss of 35 horse-power on 
ce ropes, representing at least 1000 Ib. of steam per 
hour used by. his engine. Mr. ming, 9 may say 
that his ropes are not always running, but against 
this may be placed the fixed losses in mechanical trans- 
mission from the engine to the ropes. This will be con- 
stant and much larger proportionately than our fixed 
losses with electric transmission. Perhaps Mr. Gearing 
will favour us with fi from this aspect. The electric 
crane will have a further slight advantage, due to its own 
higher efficiency compared with the rope-crane, even after 
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deducting the loss due to conversion by the motors of 
electric power into mechanical. 
In his last letter Mr. Gearing refers us to the offer of 
his appearing September 26, but he has not yet given 
us many particulars of his requirements that will enable 
us to prepare a definite specification. Will he tell us 
what was the cost of the eleven cranes mentioned in his 
first letter, together with all their driving apparatus, 
shafting, ro belts, &c., also cost of erection of every- 
thing, so that we can give him the additional cost 
of a set of similar electric cranes, and thus enable 
him to judge of the increased interest and deprecia- 
tion to be provided for. The saving that will be effected 
can be arrived at when he Sag us particulars as to 
the average lift asked for earlier in this letter. If the 
cost of repairs is 33 per cent. higher than with rope cranes, 
as stated by Mr. Gearing, there is no doubt that the elec- 
tric cranes are doing much more work. No one puts in 
electric cranes to run at the old-fashioned slow speeds of 
rope cranes. 
We remain, yours truly, 
JosEPH ADAMSON AND Co, 
Hyde, Cheshire, November 11, 1902. 








PROFESSOR J. D. CORMACK ON 
TECHNICAL EDUCATION. 
To tHe Eprtor or ENGINEERING. 

Sitr,—In Professor Cormack’s.sensible and practical 
address, which you printed in ENGINEERING, October 31, 
1902, he says, near the beginning of the fourth paragraph, 
first column, 594: ‘‘If a lad enters the works first, 
he must continue his studies either on his own account, 
without supervision, or by taking evening classes, when 
he is mentally and physically tired.” Now this is by no 
means the case, as poe very good reason to know. He 
can join the excellent and thoroughly useful ‘‘ Science 
Correspondence Engineering Courses,” and thus be saved 
the time, trouble, and wear and tear of attending evening 
classes. This system, if properly and systematically 
carried out by a competent person, who has a knowledge 
of both the science and the practice of engineering, yields 
wonderfully thorough and lasting results. 

I am pleased to see that Professor Cormack advocates 
the ‘‘sandwich” system. I was one of the first to 

ractise this system by going alternately to Aberdeen 
Cniversity and the Aberdeen Iron Works, from 1864 to 
1870. Then, when I became Principal of the Glasgow 
College of Science and Arts in 1880, I carried out this 
system most thoroughly and a aay for many years. 
r found that employers of labour began to appre- 
ciate the advantages of receiving well-grounded scientifi- 
cally trained engineering pupils during the six summer 
months, and of letting ~ sa attend the College 
during the winter session. Professor Cormack could 
easily lecture and demonstrate for one set of pupils 
during the winter months and for another set during the 
summer months. The first set could then go to the works 
during the summer, whilst the latter could do so — 
the winter. In this way the college professors woul 
have their well-known enthusiasm for work fully utilised, 
and whenever one set of students left the works the next 
set would be able to take their places without any 
apparent hiatus. 
Yours ete, 

ANDREW JAMIESON, 
16, Rosslyn-terrace, Kelvinside, Glasgow, November 11. 








METALLURGICAL INDUSTRY IN THE 
STATES AND CANADA. 
To THE Eprror oF ENGINEERING. 

Str,—In my letter on page 549 ante I gave some 
account of the ramifications of the Consolidated Lake 
Superior Company. I enumerated nine enterprises which 
it oo started. Within the past year the operations of the 
company have been very largely increased by the starting of 
the mer steel works and rail mill of the Algoma Steel 
Company, Limited. The starting of this mill was an 
event of no little importance in the history of Canada, as 
it marked the beginning of a new industry of great 
magnitude, and the rolling of the first rail in the Dominion 
from Canadian Bessemer steel, made from Canadian pig 
iron smelted from Ortario iron ore. The steel produ 
thus far in the Algoma works has been made from 
purchased pig iron, of which a large supply was acquired 
in advance of the starting of the plant, at advantageous 
prio, as the blast-furnaces of the company have not yet 
een completed. The completion of the blast-furnaces 

ive to the company its own supply of pig iron, which 
can be produced profitably at a much lower price than 
it can be pure , and which, furthermore, will enable 
the company to earn the bounty which the Canadian 
Government pays on pig iron made from ore mined within 
the Dominion, only the bounty on steel now being earned. 

The Bessemer steel wori:s and rail mill now in opera- 
tion constitute a thorough modern and a 
plant. Its conveying capacity is sufficient to produce 
600 tons of mer steel ingots daily, while the bloom. 
ing mill and rail mill will finish from 1000 to 1200 tons 


per day. 


will 


Renewals on the 18,000 miles of railroad now existing | led 


in Canada, and the requirements of the new construction, 
which is bound to increase largely under the progressive 
licy of the Dominion and Provincial Governments, will 
urnish a sure market in Canada for steel rails far in ex- 
cess of the capacity of this first mill. 

The iron ore operations of the company are probably 
the most important productive undertakings, and the 
completion of the blast-furnaces will make these mines 
- independent basis of the steel industry at Sault Ste. 
Marie. 





The extension of the railroad to the Josephine Mine, 
10 miles beyond the Helen Mine, now affords an outlet 
to the second of the iron ore properties that is under 
development. 

The abundant supplies of hardwood upon the Ontario 
land grants will furnish ample fuel resources for many 

ears. To meet the requirements of the charcoal blast- 
urnace, and for other purposes, by-product retorts and 
bee-hive kilns have been constructed with sufficient 
capacity to give a surplus of charcoal for sale after pro- 
viding amply for all requirements of the company’s 
various plants, which will permit the sale of large quan- 
tities of charcoal. 

Adjacent to the blast-furnaces and steel works at 
Sault Ste. Marie a battery of twenty by-product retorts 
has been constructed, with all the necessary equipment 
for recovering the products of distillation and preparing 
them for sale. xperience has fully established the 
practical economy of aoing both coke and charcoal in 
ovens which will prevent the loss of the by-products ; 
and in the operation of the charcoal retorts which have been 
constructed at Sault Ste. Marie, the recovery of the waste 
products—acetate of lime and wood alcohol—will practi- 
cally pay the cost of making the charcoal. In addition 
to this by-product plant, fifty-six beehive kilns have been 
built at points on the Algoma Central and Hudson Bay 
Railway, where supplies of hardwood can be obtained to 
the best advantage. 

Development of the nickel properties of the company 
in the Sudbury region of Ontario has proceeded con- 
tinuously during the past year, and excellent progress 

been made in bringing these properties into produc- 
tive condition. Mining has been carried on steadily at 
both the Gertrude and Elsie mines, and in addition to the 
raising of a large amount of ore these mines have been 
developed so that the desired output can be maintained 
continuously. Further exploration of these properties 
confirms the first impressions as to their extent and value, 
and it is now beyond doubt that in these mines the 
compan some of the most important deposits 
of nickel ore in the world. 

The pure nickel ore—that is, the ore which contains 
nickel without copper—is shipped from the mines to 
Sault Ste. Marie, Ont., where it is crushed and roasted 
to remove the sulphur. The sulphurous fumes from the 
roasting furnaces are utilised in the sulphite pulp mill, 
thus saving the usual expense of sulphur or pyrites 
required in chemical wood-pulp mills. e roasted ore is 
pressed into briquettes, in which form it is ready for 
smelting with iron ore in the blast-furnace, the resultant 
pig iron containing a sufficient percentage of nickel to 
make high grades of nickel steel when this iron is con- 
verted into steel. Pending the completion of the blast- 
furnace, a large stock of the briquettes of roasted nickel 
ore is being accumulated, ready for smelting when the 
furnaces go into operation. 

The making of the ferro-nickel pig, and its subse- 
quent conversion into nickel steel, will complete the 
series of processes for which the group of works at Sault 
Ste. Marie was designed, and will permit the production 
of nickel steel with economy and positive results. The 
early completion of the blast-furnaces, which is being 
hastened with all possible urgency, is all that is now 

uired to put this plan into full operation. 

he ores from the nickel mines containing copper 
are roasted in heaps at the mines to remove the sulphur, 
and the cinder is ready then for processes of reduction to 
metallic nickel and copper. e first smelter at the 
Gertrude mine was put into operation in June, with a 
daily capacity of about 20 tons of matte, containing about 
16 per cent. of nickel and 8 per cent..of copper, and two 
atiditional smelters of similar capacity are under construc- 
tion and approaching completion. A Bessemerising plant 
for the elimination of the iron and impurities and the 
concentration of the 24 per cent. matte to about 80 per 
cent. of metallic content will complete the works and 
enable the production of high-grade matte of the preferred 
marketable form. 

Negotiations have been concluded for the establish- 
ment of large electrolytic refining works at Sault Ste. 
Marie, Ont., which will require an additional supply of 
ore from the nickel mines, and matte from the smelters to 
be reduced into metallic nickel and copper. 


R. D. W. 
Cleveland, October 15. 








INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
AssocraTion.—The — cage | of the Graduates’ 
Association of the Institution took place on Monday 
evening, the 10th inst. Mr. William n, Member of 
Council, and late Locomotive Superintendent of Swindon 
Works, of the Great Western Railway, occupied the 
chair, ‘ A = amg Some Notes on en mo- 
tive,” r. James regor, graduate, o! asgow, 
was me. { In the cuavalabehds 4 absence of the author, the 


per was read by another uate. The author’s paper 
briefly described some of the improvements introduced 
in modern express locomotives, and compared the 


weights of such locomotives with those of former dates, 
and gave details of the alterations in such parts as the 
boiler, cylinders and valves, and framing. The paper 
to a most interesting discussion, in which a large 
number of the members present took part. It was grati- 
fying to note that many country members were at the 
meeting, and among them representatives of several of 
our large railways. Mr. Dean replied to the questions 
and discussion by giving many interesting details of the 
large new engines recently turned out from Swindon 
Works. The meeting was very fully attended, and 
augured well for a most successful session. A hearty 
vote of thanks to the chairman terminated the pro- 


ceedings. 





LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 30th ult., Messrs. Workman, Clark 
and Co., Limited, Belfast, launched from their yard the 
s.s. Irak, which they have built to the order of Messrs, 
E. Bates and Sons, Liverpool. The vessel in question ig 
500 ft. espe Had 59 ft. broad by 36 ft. 6 in. deep, and will 
measure about 8000 tons gross. The engines, which are 
also being built by Messrs. Workman, Clark, and Co., 
will be of 5500 indicated horse-power, there being two sets, 
with cylinders 23 in., mag Pog and 67 in. in diameter by 
48 in. stroke. Steam at lb. pressure will be supplied 
from three double-ended boilers. 





On Wednesday, the 5th inst., the Flensburger Schiffshau 
Gesellschaft launched from their yard the steel screw 
renga and cargo steamer Prinz August Wilhelm, 

uilt for the Hamburg-American Line, Hamburg. The 
cargo space, comprising in all about 5200 tons, is served 
by five large hatches, provided with booms attached to 
the masts, which, in conjunction with the steam winches, 
are capable of lifting up to a weight of 16 tons. Provi- 
sion and refrigerating chambers are fitted aft, and the 
refrigerating room is cooled by a large refrigerating 
machine, capable even in the tropics of reducing the tem- 
perature to —5 deg. Cent. Special attention has been 
paid to the ventilation of the cargo space, especially 
where it is intended to store fruit. This ventilation is 
carried out by means of large fans. The vessel’s engines 
are of direct-acting quadruple-expansion type, with an 
indizated horse-power of 3000, tah wil give the ship a 
speed of 134-knots ; the cylinders measure in., 33} in., 
and 49} in. in diameter by 54 in. stroke. The power is 
derived from three ig cnt boilers 14 ft. 11 in. in 
diameter by 12 ft. 1 in. long, fitted with forced draught. 





The trial trip of the fore-and-aft screw ferry Helsing- 
borg, built by the Elsinore Iron Shipbuilding and Engi- 
neering Company, Elsinore, Denmark, to the order of 
the Danish State Railways, for the route Elsinore- 
Helsingborg, took place on November 5 in the sound, 
and was considered very satisfactory. The vessel is built 
of steel, and her dimensions are: 177 ft. by 32 ft. by 
13 ft. 11 in. depth of hold. She is fitted with two com- 

und engines, with surface condenser, indicating 800 

orse-power. During the trial trip as of 10.9 knots 
was attained with a consumption of coal below the 
contract requirements. 





The Royal Naval ordnance vessel Bison, just launched 
by Messrs. Mordey Carney, Limited, Southampton, 
is a vessel 165 ft. long between perpendiculars, 26 ft. ex- 
treme beam, and depth of hold 13 ft. 3 in., her moulded 
depth being 13ft. 8 in. She has been built under the 
supervision of the Admiralty, and is very strongly con- 
structed. She is intended to carry naval ordnance stores 
and heavy — The hatch is pn enough to accom- 
modate the largest of naval guns, and is 52 ft. long, the 
hold being 80 ft. The engines and boilers are placed aft, 
and are protected by wing bunkers, which are watertight. 
The vessel has a long raised quarter-deck, 70 ft. long, anda 
forecastle deck 26ft. inlength. Theenginesareof the triple- 
expansion type, with cylinders 134 in., 20} in., and 31 in. 
in diameter by 24 in. stroke, indicating 500 horse-power. 
Steam is supplied by one large single-ended boiler, con- 
structed for 155 lb. working pressure. The hull has been 
built under the supervision of Mr. W. Campaign, Ad- 
miralty overseer, and the machinery under the super- 
vision of Messrs. Richards and Newby, Admiralty over- 
seers, 





The steel cargo steamer Algol, recently launched by 
Messrs. R. Craggs and Sons, Limited, Middlesbrough, 
for the Finska Angfartygs Aktiebolaget, Helsingfors, 
ran a laden trial on Thursday last from the Wear. The 
vessel is 290 ft. long, 40 ft. beam, and 19 ft. 6 in. depth. 
The triple-expansion engines have been supplied by the 
North-Eastern Marine’ Engineering Company, Limited, 
Wallsend-on-Tyne, with cylinders 21 in., 34 in., and 
56 in. in diameter by 39 in. stroke, steam being supplied 
by two single-ended boilers, working at a pressure of 
165 lb. per square inch. On the trial the machinery 
— without a hitch, driving the ship at over 10 knots 
an hour. 








Prrsonat.—Mr. G. William Roger, late managing 
director of the Irvine Shipyard (Ayrshire), has com- 
menced business at 342, Argyle-street, Glasgow, as 4 
naval architect and marine surveyor, in conjunction with 
Mr. John McKechnie, consulting engineer. 





Our Locomotive Exports.—There appears to be now 
little reason to doubt that 1902 will bea progressive year 
in the annals of British locomotive exports, notwithstand- 
ing all the statements which have been current as to the 
progress of German and American competition. The 
value of the engines exported from the United Kingdom 
in October was 170,616/., as com with 206,311/. in 
October, 1901, and 124,671/. in October, 1900. It is the 
Colonial demand which keeps up British locomotive ex: 
ports, the shipments to the three B ime roups of 
colonies in October comparing as follows with the corre- 
sponding shipments in October, 1901, and October, 1900: 





Colonial Group. | Sept., 1902. Sept., 1901.  Sept., 1900. 





SS ieee | & 
British South Africa 51,595 32,487 1,652 
British India ; 66,027 78,158 | 7,429 
Australasia .. 23,765 35,563 25,494 
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DETAILS OF VERTICAL AIR-COMPRESSOR (KING-RIEDLER TYPE). 
CONSTRUCTED BY MESSRS. FRASER AND CHALMERS, LIMITED, ENGINEERS, ERITH. 
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Wz illustrate on our two-page plate, on page 642, 
and on this page an air-compressor of the King-Riedler | 
type, constructed for the Powell Duffryn Steam Coal 
Company, by Messrs. Fraser and Chalmers, Limited, | 
of Erith, Kent. 

The compressor is of the builders’ standard design 
throughout. The actual volume swept by the low- | 
pressure air-pistons is 8300 cubic feet per minute, and 
the air is finally delivered at a pressure of 60 lb., the 
compression being effected in two stages. The speed | 
of the compressor is 70 revolutions per minute, but can 
at need be, increased to 83. Arrangements have also 
been made for compressing air at a later date to 75 1b. | 
pressure, should it be desired, by the insertion of | 
liners in the low-pressure air-cylinders. The steam | 
pressure at the cylinders is 95 lb., and the engine is | 
run condensing. The general arrangement of the | 
engine is well shown in Fig. 1 on our two-page | 
plate, and from this it will a seen that the engine 
is of the vertical type, being fitted with the King 
patent triangular connecting-rod. There are two sets | 
of cylinders, driving independent cranks at each side 
of the flywheel. These cranks are set opposite, so | 
that when both sides are connected up, which will | 
be usually the case, the engine is perfectly balanced, | 
and has the advantages. of the triangular connecting- | 
rod, which not only permit of cutting-down the height 
of the engine-room, but also give a turning moment | 
as uniform as that of a cross-compound engine for, 
each half of the compressor. With this balancing 
arrangement the engine will be able to be run 
at a speed of as low as 64 revolutions per minute, 
alow minimum ag being an important point 
im a compressor. The steam cylinders on each side 
are 23 in. and 38 in. in diameter, whilst the air- 
cvlinders measure 33 in. and 37 in., the stroke being 
48in. All the air-pipes to and from the cooler, an 
also the steam and the exhaust pipes, are fitted with 

lopkinson gate valves, so that at very short notice 
either side may be cut off and one side run alone. By, 
at the same time, disconnecting the connecting-rod, the 
side cut-out will be free for repairs or inspection. The 
flywheel is 16 ft. in diameter, and weighs about 
= tons, and is mounted on the crankshaft between the 

ines. 

he total height is, by the adoption of the triangular 
Cconnecting-rod, reduced by about 11 ft., so that there is 
— room to permit of vertical air-cylinders without 
making the engine exceptionally lofty ; it being found 
that vertical engines of excessive height do not get the 
&ttention that they demand, and there is, of course, a 
Saving in the cost and height of the engine-room. The 
Uesign has also the advantage of being able to run with 


one side alone with the’same economy as when the whole 
ones is running. Such would not be the case in the 
ordinary cross-compound horizontal or vertical engine. 
For such a large capacity the cylinders and engine 
parts are small, so that the adjustment and pie wn 
are more easily performed than on the ordinary cross- 
compound type. 

The high and low-pressure cylinders are bolted to- 
gether, a receiver space of ample capacity being 
provided between them. The steam cylinders are 
fitted with Fraser and Chalmers’ standard Corliss gear, 
there being one wrist-plate on each cylinder, operated 
by a separate eccentric on the crankshaft. The 
arrangement is well shown in Fig. 1. On the eccentric 
is fitted a hardened steel cam, which is connected by 
means of rollers and coupling-rods to the valve gear of 
air-cylinders. The steam pistons are of the cast-iron 
box type, fitted with cast-iron rings sprung into place, 
three being used for the high-pressure and two for the 
low-pressure cylinder. The piston-rods for the steam 
and air pistons are made in one length, and all glands 
in connection with the same are: fitted with Tripp’s 
metallic packing. 

The air-cylinders. (see Figs. 11 to 19) are mounted 
over the steam-cylinders, and connected to them by cast- 
iron distance-pieces. . These: castings are in halves, and 
by first taking the weight of the air cylinder by bottle- 
jacks supplied, the bolts can be taken out of these 


distance-pieces and the latter then removed, after | 
which the steam-cylinder covers may be raised, and | 


the pistons examined. 

The air-cylinders are fitted with the Riedler patent 
mechanically-closed valves. There is one suction and 
one delivery valve in each cylinder head, arranged as 
indicated in Fig. 12. The valves (see Figs. 20 to 
23, above, and » a 24 to 27 on our two-page plate) 
are of forged steel, turned from a solid Sisal an they 
work on cast-iron valve seats, the valves being as light 
as is consistent with strength ; and being fitted with 
no springs whatever, the pressure required to open 
them is practically niJ, and they are closed by the 
Riedler gear at the end of the stroke, so that no wear 


can, or does, occur. There is no chattering of valves, | 


no slamming or shock, and no whistling of air, all 
on account of the mechanical closing, and the fact 
that the valves have such wide openings, the lift 
on the high-pressure valves being about 1}, and on the 
low-pressure about 14. It is owing to these valves 
that the compressor is able to run at such a com- 
paratively high number of revolutions. It is not the 
air-cylinder valves which would prevent the engine 
running at even’ a higher speed than _ this, 
the speed being limited by the speed of the 
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steam end. The inlet valve for the low-pressure 
cylinder is shown in detail in Figs. 20 and 21. 
It will be seen that it is of the annular type. The 
stem is hollow, and passing through the seat ends 
in a dashpot above, as shown. The tappet which 
closes it is represented in Fig. 8. The low-pressure 
delivery valve (Figs. 22 and 23) is designed on very 
similar lines. As before, the valve has a double 
beat, the air delivered at the inner seat escapes through 
the passages formed in the guide. A j ate t is pro- 
vided, as in the case of the inlet valves. The valves 
for the high-pressure cylinder (Figs. 24 to 27) are quite 
similar in general arrangement, but, being smaller, differ 
slightly in detail. It will be seen that the inner edge 
of the delivery valve is well rounded, thus reducing 
the tendency of the escaping air to form eddies. In 
all these valves special care has been taken to secure 
efficient lubrication. Oil pipes are connected up to 
the seats, and through these the lubricant is forced 
under pressure from a special oil-pump driven from 
the main shaft of the engine. The air pistons (Fig. 16) 
are of cast iron, fitted with spiral rings. The air- 
cylinders are water-jacketed by means of a liner forced 
in the barrel, and secured in position by copper rings 
caulked into place. These joints for the high-pressure 
lines are shown in Figs. 13 and 14, and for the low- 
pressure in Figs. 18 and 19. The outer barrel is 
provided with a number of hand-holes, for the purpose 
of scraping and cleaning out the water-jacket space. 

The steam cylinders are neatly lagged with planished 
steel and polished steel angles and bands. There are 
| two platforms, making all parts easily accessible. The 
‘lubrication is automatic throughout, and, as already 
| mentioned, a special lubricating system is provided 
|for the air borg consisting of a pump direct- 
connected on both sides, which forces the lubricant to 
| the various points on the air-cylinders, and at every 
| point there is a sight-feed for controlling the amount. 

he cooler, which is common to both sides, is placed 
under the floor, and consists of a boiler-plate shell 
having #-in. brass tubes of ample surface. The air 
cylinders are connected to the cooler by cast-iron 
pipes, the air passing round the tubes, and the 
| circulating water through them. The steam piping 
connecting the two sides is of steel throughout. 

The engines are controlled by a Whitmore combined 
air and speed governor (Figs. 2, 3, and 4), there being 
two governors ; but these are connected to each other 
when both sides are running. The characteristics of 
this governor are an important feature of the com- 
pressor. It is designed to control the engine accord- 
ing to the amount of air required. For instance, when 
only half the air is wanted, the engine will be running 
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at just half-speed. They are also so designed as to 
keep the engine running at its minimum speed when 
no air is required, which is desirable on compressors, 
and is one of the special features of this double King- 
Riedler design. Again, should there be more air 
required than the compressor can deliver, the governor 
will prevent the engine from exceeding its maximum 
ond. In fact, if the air mains were left full open, 
the engine will not exceed its maximum designed 
speed by 5 per cent. With this arrangement there is 
no blowing off at the receivers, a fact which repre- 
sents a considerable saving of steam and fuel. 

As best seen in Fig 1, the governor bar is connected 
at one end to a ball governor (Fig. 4), and at the other 
to an air-pressure governor (Fig. 3). An increase of 
speed raises the free end of the governor bar, as does 
> an increase of air pressure. The governor link- 
rod is connected to a bell-crank, as shown in Fig. 2, 
and this by a system of links with the release cams C 
and D. The position of these cams controls the point 
at which steam is cut off from the cylinders, the 
arrangement being shown in detail in Figs. 5 and 6. 
The air-governor (Fig. 3) consists of a casing g, the 
interior of which is connected through an open pi 
with the air-receiver. A piston M is connected at the 
top by suitable linkwork with the governor bar, and 
at the bottom with a spring D, and also by a link H 
with the plunger E, which plunger is a comparatively 
loose fit in its cylinder. As the rare rises beyond 
that for which the spring is adjusted, the piston M 
rises and cuts off steam in the manner already ex- 
po. Should, on the other hand, the pressure 
ye suddenly reduced—by the bursting of an air main, 
for example—the compressed air which has collected 
below the plunger E will—the pressure above it being 
removed by the failure—force this plunger up, and by 
means of the linkwork I H K raise M, cutting off 
steam exactly as before. 

The whole compressor is built in a very substantial 
manner, the workmanship being of the highest class 
throughout. As is the custom with all Messrs. Fraser 
and Chalmers’ machines, it was erected complete in 
the firm’s shops, and run under steam up to as high a 
speed as the boiler plant at the works would permit. 
This was about 65 revolutions per minute. It speaks 
something for the steadiness and rigidity of the engines 
when we say that this engine was run at this speed in 
the shops without a single holding-down bolt. The 
indicated horse-power of this engine when running up 
to speed is about 1050. 








INDUSTRIAL NOTES. 

Casks relating to trade union law are increasing, 
and soon it will become as complicated as company 
law. In the Divisional Court last week a case was 
heard before the Lord Chief Justice, Mr. Justice Wills, 
and Mr. Justice Channell, in which the question of 
boycott was involved. Briefly, the facts of the case 
were that a joiner, who was closely associated with 
the St. Anne’s strike, had obtained work else- 
where, and was, it was alleged, discharged through the 
action of other builders connected with the Master 
Builders’ Federation. The bare facts do not seem to 
have been in dispute. The case was originally tried 
in the Blackpool County Court, when Judge Coventry 
decided in favour of the defendant association, the 
St. Anne’s Master Builders’ Federation. This decision 
was appealed against, but the decision of the County 
Court Judge was upheld. The Lord Chief Justice, 
in the Divisional Court, held that there was no suffi- 
cient ground for action. Moreover, he added, ‘there 
was no breach of contract by the employers, and that 
what they had done was with the view of protecting 
their own interests, and not for the purpose of injuring 
the plaintiff or others.” Here the question of motive 
comes in, and that question may have an important 
bearing upon other cases as they arise. In labour 
disputes generally, it may be safely said, the object of 
any movement is not to injure the opposing party, but 
to gain some advantages and ends favourable to the 
interests of those who take the initiative. The motive 
of injury may arise in the course of the dispute, when 
passions are aroused, but not usually in the first 
instance. If motives are to be considered, some curious 
questions will arise in trade union law. 

There was another case, that of Read v, the 
Friendly Society of Operat'veStonemasons and others, 
heard in the Court of Appeal, In this case the mem- 
bers of the Masons’ Society tried to enforce one of its 
rules as to the apprentices upon a firm of builders at 
Ipswich, and threatened to withdraw all the men, who 
were members of theunion. Thereupon an action was 
brought, the defendants being sued for procuring a 
breach of contract. The County Court Judge held 
that the facts fell short of giving any ground of 
action, and he gave judgment for the defendants. The 
case was then carried to the Divisional Court, which 
ordered a new trial. This was an appeal against that de- 
cision. The Master of the Rolls decided that the inter- 
pretation given to the rules of the union was wrong, 
as it did not limit the age to masons’ sons. Moreover, 
the plaintiff was not bound by the rules of the union, 


and as he had suffered loss he could maintain the 
action. He thought that the evidence was sufficient to 
enter judgment for 50/. for the plaintiff, and thus save 
the expenses of a new trial. The a 1 was dismissed, 


and the cross-appeal of the plaintiff allowed, with costs. | 
Here, again, the trade union was defeated in an action | 
| have agreed to abo. 


at law, the decision being in favour of the employers. 
The rule as to apprentices, as interpreted by the 
members of the union involved, is intended to shut 
the door to men outside the unionist ranks, and is 
therefore an attempt to create a monopoly—to re- 
strict and limit the number who may seek to gain a 
livelihood at the trade. Such arule cannot be said to 
be good in policy. A free-born Englishman has the 
right to earn his living in any way he thinks best, if 
he has a capacity in that direction. 





The Ironworkers’ Journal for the current month 
affords striking evidence in favour of the operation of 
the sliding-scale arrangements for regulating wages 
in connection with the vast and important iron and 
steel producing industries. At the last ascertainment 
of the net average rates in the districts covered by the 
North of England Board of Conciliation and Arbitra- 
tion, the silling price was such that the rates of 
wages required no change. In the Midland dis- 
tricts, however, the wages generally have been ad- 
vanced 24 per cent. Several matters were dealt 
with by the Standing Committee of the North of 
England Board, but were amicably adjusted, in so far 
as the inquiries had been completed. A striking 
example of the cordiality that exists between the 
employers and operatives in this connection was given 
in South Staffordshire, where a member of the Midland 
Wages Board had to retire owing to ill-health. 
Employers and workmen alike were present at the 
dinner of the Operatives’ Lodge, where the retiring 
member was entertained. The speakers on that occa- 
sion took no gloomy view of the situation as regards 
the iron and ad trades. The figures in some 
instances were disappointing : there was a boom, then 
a collapse; but the position was not discouraging to 
the workers of this country. The Association has 
sent its secretary as one of the delegates of the 
Mosely Commission to America, to inquire into the 
conditions of productive and manufacturing industry. 
His business will be especially the condition of the 
iron and steel trades, in which the United States hold 
a very high position, powerful by reason of the vast 
resources of the States, the enormous capital involved, 
and the mechanical power employed ; the newest in- 
ventions and discoveries are there rapidly developed 
to extend production and perfect it. 





The report of the Ironfounders’ Society for the 
current month states that trade continues to decline 
in this branch; the increase on donation benefit was 
188 in the month. The total increase under all heads 
was 240. There was also an increase of 36 on dispute 
benefit, which is exceptionally large for this union. 
The total number on the funds were 3105; last month, 
2865—increase, 240. Of this total, 1396 were ondonation 
benefit—increase, 188 ; superannuation benefit, 1044 
—increase, 20; on sick benefit, 471—increase, 18 ; on 
dispute benefit, 43—increase, 36. But on the other 
funds there was a total of 151 only, showing a decrease 
of 22. The cost amounted to 1122/. 11s. 4d. per week, 
or about 1s. 23d. per member per week. Still, the 
balance in hand stood at 100,340/. 8s. 6d., showing an 
increase of 169/. 2s. 2d. in the month. The total 
membership was 18,267. The decrease during the 
last twelve months, however, was over 5000/. The 
Council have made arrangements for the office work 
during the absence of the general secretary on the 
Mosely Labour Commission to the United States. 
The trade returns of the various branches relating to 
employment indicate the cause of the increase on 
donation benefit. In 82 places, with 10,886 members, 
trade was from very good to very slack ; last month 
the same description applied to 90 places, with 12,106 
members. More emphatic still are the following 
figures : In 45 places, with 7381 members, the descrip- 
tion is from ‘‘ short time” to ‘‘ very bad ;” last month 
this applied to 36 places, with 6218 members. The 
decline is therefore over a large area. The nomi- 
nations for candidates for Parliamentary constituen- 
cies are six—three to be elected. Of these, one was 
nominated by 39 branches, one by 24, the others 
by under 10 branches. The Council stipulate that can- 
didates must have not less than a record of seven 
years’ membership. The nominees are all non-officials. 


The report of the Amalgamated Carpenters and 
Joiners for the current month is a little more en- 
oe. for the saving during the past month 
amounted to nearly 5000/., to be added to the aggre- 
gate balance in hand. The union has also accomplished 
its desire to raise the membership to 70,000 ; indeed, 
the total has reached 70,084. Of these, 2217 were on 
donation benefit, 1368 on sick benefit, and 1188 on 
superannuation allowance. It is reported also that 
the number of members in American branches has 





largely increased, and is still increasing, in spite of 





the action of the native American unions. Very un- 
ang” A gg are given as to the condition of 
trade in South Africa. It is said that shiploads of 
carpenters arrive every week, while those long resi- 
dent in the Colonies are walking the streets idle, 
The North of oe ee School-Furnishing Company 

ish wierd and to employ men 
at time rates in accordance with those current in the 
Darlington district. Only in three places are men 
cautioned not to apply for work, so that disputes 
have diminished almost to vanishing point. But on 
the Tyneside there appears to be a dispute, arising 
out of the claim of the shipbuilders on the North-East 
Coast for a reduction in wages. The movement for 
‘uniting our forces” by the incorporation of societies 
hitherto out of the amalgamation is, it appears, bear. 
ing fruit, for the Perseverance Society in London has 
resolved to come in before the close of this year. The 
Associated Society has the matter under consideration; 
the General Union have agreed to certain conditions 
upon which the society may be recommended to amal- 
gamate. Some suggestions are made in the report 
thereupon. 





The report of the Associated Iron-Moulders of Scot- 
land states that the membership has again increased— 
52 in the month. The total number in employment 
also increased by 62, the idle list being reduced. 
These figures show that trade has slightly improved 
in this branch, in Scotland. There was a gain in 
funds amounting to 6391. 4s. 6d., also an indication of 
improved conditions. The aggregate balance in hand 
now amounts to 74,298/. 5s. 5a. equal to 10/. 3s. per 
member This is an unusual ratio for any trade union. 
It was proposed to increase the reserve fund by 
further investments; it had already reached 36,000/. 
It is suggested that the fund shall equal 4/. per mem- 
ber, so as to insure the goons of all accruing claims, 
Although the society has been slightly affected by 
the movement to reduce wages on the North-East 
Coast, the amount paid in dispute pay was less by 
48/. inthe month. Action is being taken by 17 im- 
portant unions to endeavour to re-introduce a system 
of weekly payments of wages on the Clyde and North- 
East Coast. A circular has been sent to all em- 
me wag in the shipbuilding, engineering, and allied 
trades. 





The report of the Cotton Spinners’ Association in- 
dicates a slight improvement in this branch of the 
cotton trade. The proportion of unemployed full 
members was 7.79 per cent., as against 10.18 per cent. 
in the previous month. There was also an increase in 
membership. The united membership was 13,750, 
showing an increase of 182 in the present year. The 
officials had to deal with 23 disputes in the month. 
The strike at the Duchess Spinning Company’s works 
continues ; it has already lasted 14 weeks. There were 
25 accident cases in the month, and 15 compensation 
cases under the Act. The latter were sent to the em- 
ployers by the union’s officials. 





The report of the National Union of Boot and 
Shoe Operatives states that trade has been some- 
what better in most centres, but is not what it 
should be at this season of the year. As is usual 
when trade is bad, there were several disputes in 
the month. At Hucknall Torkard no settlement could 
be effected by the president of the union, the men being 
stillout. At Glasgow, however, a settlement has been 
effected. The wages, hours of labour, and proportion 
of boys were all adjusted in an amicable manner. But 
there is some friction between the union and the co- 
operative societies in Glasgow, which is not yet re- 
moved. In the Hackney district a dispute, causing 
cessation of work, was settled. One at Stafford, as to 
new machinery, was also settled. At Edinburgh the 
union is in conflict with the co-operative stores, the 
men being out. At Dundee the proposed labour candi- 
date of the union was rejected in favour of a local man. 
A further sum of 10/. per month has been voted to the 
Penrhyn quarrymen; members are urged to supple- 
ment the amount locally. 


The monthly circular of the Durham Miners’ Associa- 
tion gives a brief historical retrospect of the action 
taken to secure labour representation, which resulted 
in the election of Mr. William Crawford, and then, at 
his death, Mr. John Wilson, as Members of Parliament 
for the County of Durham. The salary was fixed at 
5002. a year, inclusive of salaries or wages as officials 
of the union. The object of the Sg 3 is to urge 
caution in the matter under review. The compensa- 
tion committee had before them 18 cases—9 fatal and 
9 non-fatal. In one of the fatal cases the committee 
could not agree ; this, therefore, will be carried into 
court. In some of the non-fatal cases the committee 
also failed to agree. 





In the Wolverhampton district the iron and steel 
trades appear to be in an unsatisfactory condition. 
With the exception of better kinds of bars and 





common sheets, the trade in finished iron shows 20 
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real improvement. Business is slow, and for the mcst 
part uncertain. A few of the leading makers of 
unmarked iron have secured a sufficiency of orders 
to keep their mills in ang operation, but at low 
rates. Tube strip has been in lessened demand, but 
makers of common sheets are busier, galvanisers being 
in receipt of more heavy lines from South Africa for 
roofing sheets. Steel has been in quiet demand, with 
no improvement in rates. In the engineering and 
allied industries there has not been any material 
change; the indications point to less activity, but 
not seriously as yet. In the hardware industries there 
are greater variations; but on the whole there is 
little to complain of. Only in a few branches is there 
absolute slackness ; a few others are quiet, but the 
majority are from good to fair or moderate. 





In the Birmingham district the tone of the iron 
market has not been very hopeful. The boom from 
South Africa has not been realised. Pig iron has been 
somewhat easier in price ; but buyers are cautious, if 
not timid. Producers, however, are reluctant to over- 
produce. In the finished branches business has been 
dull. There has been a fair demand for marked bars 
for Government and structural work. In the un- 
marked qualities competition is keen. Engineers and 
those engaged in allied industries are still moderately 
employed, but with no great pressure. The bedstead 
trade has improved. In the other iron, steel, and 
metal-using industries there are variations ; but very 
few complain of serious slackness. 





The position of the engineering trades in Lancashire 
is by no means satisfactory, for it indicates a steadily 
declining tendency in the weight of orders coming 
forward. In most cases makers of special machine- 
tools are well engaged, but in the ordinary run of 
such tools there is very little stirring. Boiler-makers 
are fairly well employed with work in hand, but very 
little new work of importance is coming forward. Even 
the electrical branches show signs a slackening off. 
Locomotive builders are fairly well employed, but 
machinists in the textile branches are still indifferently 
off for work. The outlook is not regarded as cheering 
in any of the above sections. The iron industries only 
report slow business ; buyers purchase sparingly from 
hand to mouth. Steel-makers maintain their rates, 
but the business is not very active. The situation is 
not re-assuring as regards the future. 





Sir George Newnes has managed to settle the dispute 
at Clydach, with the Mond Nickel Company and 
the Dockers’ Union. The whole of the old hands are 
to be re-engaged as early as possible. 





A dispute in the bookbinding trade in London has 
led to a lock-out of about 4000. The lock-out even- 
tuated upon the men giving notice in cases where the 
wages were below 36s. per week. 





The Lancashire and Cheshire miners are asking for 
an advance of 10 per cent. The movement has the 
support of the National Federation. The price of coal, 
the men say, warrants it. 

An important conference has been held of represen- 
tatives of mine-owners and miners with the view of 
adjusting matters in connection with the Conciliation 
Board in South Wales. An adjourned meeting has 
been arranged to confer further on the matter. 

The strike at Denaby’s and Cadeby’s collieries, 
South Yorkshire, has lasted nineteen weeks, and the 
leaders of the men are anxious to see it ended. The 
management was asked to receive a deputation from 
the Miners’ Association, but the reply was that the 
pits were open. The chairman of the company issued 
a -agaoe in which he asked the men to return to 
work, 

The award of the arbitrators in the case of the 
French miners has been adverse tothe men. There is 
no ground, they say, for an increase in wages.. The 
mineowners, however, have promised to make conces- 
sions as regards old-age pensions. The feeling of a 
large proportion of the miners is adverse to acceptance. 

In the case of the American miners the Commissioners 
have visited several of the centres within the area of 
the strike. The decision will not be known for a 
while, but from all appearances the miners are content 
to i such decision in full confidence of the final 
result. 








Maryrort.—The Maryport Harbour Commissioners 
ave approved, subject to financial arrangements being 
found satisfactory, a scheme for additional dock accom- 
modation at Ma: rt, submitted by Mr. G. D. Perks, of 
Messrs. Fowler, Perks, and Co., solicitors, London, on 

half of certain clients. It is proposed to form a new 
company to purchase the harbour estate, and build a new 
dock on thé north side, having accommodation for six 
large steamers. The a of the company is to be 
500,000/., represented by debentures, and $00, 0000. to be 
raised by shares. The bondholders will be offered cash 
or new securities to the face value of existing securities. 





THE STRENGTH OF RAILS. 
Effect of Segregation on the Strength of Steel Rails.* 
By Tuomas AnpreEws, F.R.S. 


Transverse Segregation.—The occasional occurrence of 
segregation of the combined carbon and other elements, 
which the author has recently observed in steel rails, 
rendered it important to trace, if possible, the distribu- 
tion and location of the segregation in steel rails, and 
thus to indicate the weakest point in a segregated rail, 
and, if possible, to suggest a remedy for this evil. 

Segregation of Combined Carbon in Steel Rails.—Segre- 
gation in steel is productive of uneven physical structure, 
and also of initial internal stresses liable to promote frac- 
ture under concussional or vibratory stress. It is there- 
fore of considerable importance in examining rails to be 
on the look-out for indications of segregation. 

Rail No. A 2302 (see Table I.) being a typical case of 
transverse segregation, a large number of analytical deter- 
minations were made (about 140 in all) to trace the dis- 
tribution of the combined carbon throughout the rail. 
This investigation at the same time indicated the approxi- 
mate location in the finished rail of the central part of 
the original ingot. The results are exceedingly interest- 
ing and show the points of greatest weakness in rails 
where segregation has occurred ; this would probably be 
at or near the — where the most concentrated i en 
tion is found. The rail would, of course, also be weakened 
towards the centre of the head, and especially at the junc- 
tion of the head with the web. This is clearly proved on 
Dagon to the results of the physical tests in Tables 
IIT. and V. 

Fig. 1 shows the varying percentages of the combined 
carbon, in decimal parts of 1 per cent., in various 
parts of the transverse section of the rail; and the 
central portion of the rail, enclosed in the dotted 
lines, may be regarded as approximately indicating the 
part where the segregation was most pronounced. This 
also at the same time shows the probable location and 
distribution in the finished rail of the central portion of 
the original ingot. This search for the centre of the 
ingot has been something like seeking for the North Pole. 

n Table I. are given the results of the general chemical 
analyses of the rail No. A 2302: 


TABLE I.—Percentage Results. 














| Approximate 

es | Rail-Head. | Rail-Foot. | Percentage of 

| Segregation. 

Combined carbon by, | | 

coloration test.. .., 0.38 to 0.54 0.390 | 42 
Silicon = Fe 0.074 | 0.065 | 14 
Manganese 1.160 | 1.120 | 3 
Sulphur 0.060 | 0,050 | 20 
Phosphorus 0.051 | 0.049 4 


The results given in Table I. having clearly shown the 
rail to be segregated, a more minute general analysis was 
therefore made after the completion of the investigation 
on:the segregation of the carbon given on Fig. 1. This 
was done to trace with greater accuracy the local 
segregation of the elements other than carbon. The 
results are given in Table II., which show that the segre- 
gation was of an extensive character. 


TaBLE II.—Results of Chemical Analysis, Showing the 
Extent of the Segregation of Combined Carbon and other 
Elements in the Rail-Head No. A 2302. 


Percentage Results. 








| Drillings +: | Approximate 
from the | Barecrapece oo Percentage of 
a Centre of the Rail Segregation 
the Area of Pade ~ lof the Various 
Segregation. : Elements. 
Combined carbon by | 
coloration test. . ..| 0.49 to 0.54 0.34 to 0.39 | 59 
Silicon 5s on ‘aa 0.088 0.060 | 47 
Manganese 0.937 0.864 | 8 
Sulphur .. 0.080 0.050 | 60 
Phosphorus 0.095 0.065 | 46 


As between the top of the rail-head and the central 
area of segregation near the centre of the rail-head the 
carbon ok on regated to about 59 per cent., the silicon 
had eens 8 to the extent of 47 per cent., the manga- 
nese to the extent of 8 per cent., the sulphur as much as 
60 per cent., and the phosphorus equal to 46 per cent. 





near the bottom of the rail-head adjacent to the junction 
with the web, which latter situation would near the 
area of greatest segregation. These results account for 
the very inferior physical properties found in this part 
of the rail. Tests were also made from the rail-bottom, 
which, being comparatively free from the main area of 
segregation (see Fig. 1), gave fairly . satisfactory results. 
The results of the numerous tests given in Fig. 1, of the 
distribution and extent of the segregation, clearly show 
the causes of. the — physical properties in the dif- 
ferent parts of the rail. 

From the results given in Table IIT. it will be seen 
that the maximum stress per square inch varied from 
39.16 tons per square inch, to as high as 46.88 tons per 
square inch, or a variation of about 20 percent. Whereas 
the elongation ranged from 23.5 per cent. in the rail 
bottom to as low as only 5.5 per cent. in the bottom of 
the rail-head at the point of concentrated tion ; 
and all this within a length of 7 in. in the same rail. 

Examination of Various Segregated Steel Rails. — 
The _—— chemical analysis of another segregated 
rail, No. A 2052, is given in Table IV., and the physical 
tests of rail No. A 2052 are given in Table V., which 
latter Table affords another illustration of the great varia- 
tion in the physical properties of the same steel rail in- 
duced by segregation. 


TasLe I1V.—Percentage Results. 











| | Approximate 
Percentage of 
— | Rail-Head. | Rail-Foot. |Segregation of 
} | | the Various 
| Elements. 
Combinedcarbonbycolo-| T.  M. | 
ration test » on | oS 5 OF 0.390 = | 50 
Silicon .. es --| 0.046 | 0.044 | 5 
Manganese ox a 0.979 0.918 7 
Sulphur . 0.065 | 0.040 | 62 
Phosphorus 0.046 | 


aN 0.046 | 

In Table IV., T .38 is the percentage of combined 
carbon at the top of the rail+head, and M .57 is the 
percentage of combined carbon in the centre of the 
rail-head. 

On further careful analyses of numerous other drillings 
from the central area of the segregation at point B (see 
Fig. 3), the combined carbon was found to run as high as 
0.70 per cent., so that in this one rail there was a range 
of combined carbon from as low as 0.30 per cent. to as 
high as 0.70 per cent., this representing a total variation 
in the carbon constituents of about 133 per cent. 

The test-pieces for this rail (Table V.) were cut severally 
from the positions A, B, and C, shown on Fig. 3. 

These further results, given in Tables IV., V., VI., 
and VII., fully confirm those recorded in Tables I., II., 
IIT., and in Figs. 1 and 4. 

Another instance of segregation is afforded by Table 
VI., which gives the analyses of another rail. 

From the results given in Table VI. it will be seen that 
the carbon was very much segregated in this rail. 

Further Observations on the Segregation of the Com- 
bined Carbon in Steel Rails.—In order more minutely to 
study the phenomena of segregation in steel rails, no 
fewer than 116 a determinations of the combined 
carbon were made in the gated rail No. A 2052, 
which was a rail of a section of 92 lb. per yard. This rail 
was a very typical sample of segregation in rails, the 
segregation of the combined carbon and other elements 
being in places very pronounced, 

The general results of the numerous analyses of rail 
No. A 2052 are graphically delineated in Fig. 4, which 
gives the exact position in the rail whence drillings were 
taken for examination, the numbers on Fig. 4 giving the 
percentages of combined carbon, in the various parts of 
the rail, in decimal parts of 1 per cent. The space 
enclosed by the dotted line (Fig. 4) shows the chief area 
of segregation in the rail, and indicates also the approxi- 
mate location in the finished rail of the central parts of 
the rail ingot. The main area of the tion is 
enclosed within the dotted line, which may fairly be re- 
garded as approximately indicating the distribution, in 
the finished rail, of the central portions or core of the 
ingot from which the rail was rolled. 

t is important to observe that the most congested and 
concentrated portion of the segregation in this rail was 
found located at the junction of the rail-head with the 
web, in the central part of which the combined carbon 
was found as high as 0.70 per cent. This shows that a 


TABLE III.—Puysicat Tests or Ratt No. A 2302, SHoOwING THE VARYING PHYSICAL PROPERTIES IN 
DIFFERENT Parts OF THE Rai INDUCED BY SEGREGATION OF THE CHEMICAL ELEMENTS. 
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From top of me} ‘ 1 > ema > oo 25 per cent. silky fibrous ; 
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point C, Fig. 2 4 | | 


In Table III. are given the results of the physical tests 
of the segregated rail No. A 2302, portions being test 
from the top of the rail-head, and another test was made 
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maximum segregation to the extent of more than 133 per 





éd | cent. existed in this part of the rail compared with the 
combined carbon found near the outer and other por- 
tions of the top and bottom part of the rail. The situa- 
tion of this nucleus of segregation at the junction of the 
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physical properties of the rail is shown by the results of 
TABLE V. the me ame tests given in Table IX. : 
Test marked A was taken from top of rail-head. Test 
| _ ORIGINAL —o | marked B was taken from rail-bottom. Test marked C 
DIMENSIONS. | Distance | Elastic Ratio of, mum Reduc- | was taken from near junction of rail-head with web. A 
2b eas ___| between Stress per PMstic | Stress —- —d consideration of the results given in Table IX. shows to 
DESCRIPTION. | Gauge | Square ng per | ae 9g REMARKS. what a considerable extent the physical properties of 
| Area, Points. Inch. Square | this rail had been affected by the segregation of the 
Size in | Stress. Cent. _ Cent. r 

| Inches. | — | Inch. | | chemical elements. ; 
3 ail Bswccevens is Segregation Induces Defective Wearing Faces in Steel 
in. tons tons Rails.— Excessive —— = enames aaegind produces 
From top of rail -head ) | } = ‘ . an 15 per cent. fibrous; 85 per | an evil, consisting of a rough and irregular and unsound 
near point A, Fig. 3 }| at - P oa si linet Wit _ cent. granular. condition of the rail-face. This is due to the uneven 
Pearpom est] 7 | oo | | moo | saa | aoe | 5008 | Grn otal ‘segregation of the chemical elements. The last 
‘ Phe 2 : . ast- 
F re ee oe e's} .564 . 250 2 21.44 52.7 | 40.64 | 23.5 36.4{ gem tree ig Per! mentioned rail ian No. A 2193) affords a typical 
et example of this. It was noticed that there were numerous 
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| placed on bearings 3 ft. 6 in. apart. It broke at the | longitudinal and transverse flaws and fissures on the sur- 
| second drop from a height of 20 ft. The results of the | face of the rail-face which constituted very considerable 
|general analyses of the rail-head and rail - bottom | sources of danger in this rail. There were numerous areas 


| nian | ss 
Pa sy | Drillings + ase om |(Table IV.) show how the other chemical constituents | of micro-segregation of the carbides, and of the impurities, 
| from |had segregated, and emphasises the danger existing in | such as sulphides, which had produced lines of weakness 
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TaBLE VI.—Percentage Results. 




















—-- Junction of the Rail- Segregation of | € 3 L 
Rail-Head Bes the Various segregated rails, ; : E in the internal crystalline structure of the metal. The 
with Web. - Elements. | The results of the tensile tests of rail No. A 2052, given | micrographs afford a good illustration of the influence of 

ene _ ——— -—- =~ | in Table V., show that a wide difference of physical | segregation on the ultimate micro-crystalline structure of 
C ee, — by 0.42 to 0.58 0.450 $8 roperties existed between the top of the rail-head, the | steel, and of the injurious effects produced by such an 
Silicon ee 0.065 F 7 se of the rail, and the part near the junction of the | abnormal physical condition. 

Manganese a Pe 0.576 0.547 5 head with the web—i.e., at the place where the greatest | (To be continued.) 

ES gs ce os 0.090 0.075 20 ‘amount of segregation existed, the chemical analyses : 

Phosphorus ok ua 0.069 0.064 8 fully confirming the physical tests. 


\ Further Observations on Segregation in Steel Rails.— 
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DIMENSIONS. pe | : Ratio of | Maxi Elo: Reduc | (Continued from page 624.) ; 
| Distance | Elastic | Elastic | Maximum) Elonga. | Reduc- | THE extension of canals in Germany, and especially 
a nn between |Stres: } Stressper _ tion, tion of , * ? 
DESCRIPTION. hy ena ig st ong PAS Square per Area, REMARKS. | the opening of the Dortmund and Ems Canal, gave a 
Size in | <ATe® | Pointe. | ‘oh ° a Inch. Cent. | per Cent. | great impetus to the sea-lighter trade. Sea-lighters now 
Inches, | Square | a sl Nine cinta | take goods from river district to river district with a sea- 
| Inches. passage between. They also cai ‘oes from the ports 
ia ikel in ae oe | on the Dortmund and Ems Canal to the ports along the 
: , a) Be % ; Pde na . 10 per cent. fibrous ; 90 per | Gulfs of Bothnia and Finland and the coasts of the Baltic. 
From rail-head 564 .250 2 16.96 46.3 36.60 17.0 21.6 { cent. finely granular, | Pit-props formerly carried by rail, of which 1 million tons 
. : , P be” - Fibrous, with a trace finely | are consumed in the River Ruhr district’ alone, can now 
-foot ..|  .5f .250 2 7. | 0 t 25.0 8 + | , y| : " 
Pyemn aye e Hiei 3 a ae ee { | granular. be carried by water. These lighters are towed when at 
de : - oe OD AMS ________ | sea, and have a carrying capacity of from 500 to 900 tons, 
, | and even in the case of some owned in Hamburg of 1000 
Taste VIII.—Chemical Analyses of Segregated Rail, | Another typical instance of segregation in steel rails is | tons and 1200 tons. ‘ 
about 5 ft. fromthe Rail End. Index No A 2193. afforded by the results of an examination which the | In the South of France sea-lighters take goods up the 
Percentage Results. author made of a new steel rail (Index No. A 2193) sent | Rhone inland 600 kilometres from Marseilles without 
Ha USER SRI Bt to him for investigation from one of the chief railways in | transhipment, and some go as far as Toulon and Nice 
iia England. This rail, about 5 ft. from the end, was found | distant 41 miles and 110 miles from Marseilles. 
— haeteiie: Tie pesca aa m nee | Few of our oe 8 a —_ eee eee 
e Oe 4 x’. | TABLE [X.—Physical Tests of Segregated Steel Rail, from | requirements. What t ey should made to do is to ex- 
a — Ba ag od ing —— Various Parts of the Vertical Section of the Rail. | tend inland water-carriage from our ports, so that goods 
Head. tionofRail-| Foot. | centage of | Index No. A 2193. may be water-borne as far as possible. Some have been so 
Head with Segregation. | ——__________________________ improved. The Aireand Calder Canal was the first to 
| Web. Original ig 2 f > m& | es admit a sea-going steamer to the middle of England from 
- See Wee a eee tudeeniita So he | oe 
Combined carbon 9.440 0.600 0.440 36} Dimensions. 4 & iss zB 3S Goole to Leeds. : . . . 
ion | eee 0.061 | 0.058 5 ay ae _|.3 fag is | gs | Canals could not et ge with railways in this country 
Manganese ..' 1,268 1.260 | 1.087 16 l 18 aif iS | 28 Remarks. because railways offered greater conveniences. : 
Sulphur ..  .. —-0.070 0.140 | 0.060 | 138 Size | Area, |§ Se8 2/&s) 2¢ The physical configuration and water supply of a country 
Phosphorus “ 0.065 0.110 | 0.062 77 in | Square 3 e'S/Z52/55| FE determines and greatly limits the places where a canal 
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100.000 100.000 | 100.000 | adh Nad Granular, witha trace, Railways are more flexible than canals, and can be 
. 38 ——!a, ses! 250 | 2 |42.96\15.028¢/ (‘fbrous Slightly carried to more places where they are wanted ; so canals 
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be found) indicates the serious action of segregation in | 561 247 2 | 43.04 |24.0.41.8/ Silky fibrous, with a localities, railways offered greater convenience. Now that 
promoting variable physical properties resulting in a | ? : “|. \. trace finely granular. | steam and other motors have been improved, and since 
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. some measure restrict the extension of railways as rail- 
r the same reason because 
roads are more flexible than railways—that is, can be taken 
ed, and to places 


ee of the resisting strength of segregated 

steel rails. - —— —- no — 
This is further accentuated by the fact that this rail | to be in a state of considerable tion, as will be ways did that of canals, and foi 

only endured the first impact from a tup wens 1 ton, | seen on reference to the analyses in Table VIil. 

which fell on it from a height of 7 ft., the rai 


being! The extent to which the segregation had affected the | at a smaller cost to where they are want 























Nov. 14, 1902.] 


ENGINEERING. 


655 











which a railway cannot reach. Not only in this country, 
but abroad roads will have to be made suitable for motor 
transport. Such roads have been suggested for India as 
feeders to the railways. . 

Slatin Pasha has called attention to the advantage of 
steam motor transport for the Soudan, where much of 
the country is suitable for their passage, even without 
roads. Steam motors did good service at the Cape during 
the late war, as many of our members know, who, like 
Colonel Crompton, came forward in the time of need, and 
gave their engineering knowledge and experience to the 
service of their country. 

We are about to see great changes in the traffic on 
roads; it becomes less local. Motors traverse the roads 
of several counties in one journey ina few hours. Heavy 
loads are taken long distances by steam motors. Work- 
men now in town and country go to their work on bi- 
cycles. Is not the time coming when the main roads 
should be placed under one management throughout the 
country, and become a national charge, and not a charge 
on the local rates? The present system is not satisfac- 
tory in,its results. A mainroad in one county may be 
completely cut up by steam traffic while the continuation 
of the same road in an adjoining county is quite unaffected 
by it, as I have seen myself. Even in the same district 
the main roadsare not equally well maintained throughout. 
For a given road the maximum |] to carried on a 
wheel should be fixed, and no one should be liable to be 
fined for excessive traffic at the discretion of the local sur- 
veyor, a3 is now the case, unless the regulation weight be 
exceeded. It is not unreasonable to ask that roads should 
be able to serve for the pane over them of all the pro- 
duce of the land to market on any lawful conveyance free 
of extra charge. In many cases gradients might be im- 
proved and widths increased at no great cost. Good roads 
with organised steam traction would be more useful to 
farming—one of the largest industries of the country— 
than light railways. France has spent not far short of 
100 millions on waterways, and more than twenty years 
ago made them free of toll. Roads may be more justl 
maintained by Imperial taxation, as they are used by all 
the — whereas canals can only be used by a small 

rt of it. 

i. this country, where the distances over which much 
of the produce has to be carried are not great, railways 
will lose some traffic, which will be taken wholly by road 
instead of being carried to the nearest railway station. 
Railways might avoid this by running motors of their 
own as feeders to their lines. If they leave the work to 
be done by others, goods once placed on the motors will 
often be sent to their destination on them. 

Perishable goods will arrive in better condition at 
market if handling at each station is avoided. Rough 
timber has generally to be handled twice at each 
station, as it is rarely taken from the timber carriage 
on to the railway truck, so four loadings and unloadings 
are saved if it is sent direct by steam road traction to its 
destination, as timber merchants who now transport 
their own timber by steam on roads have found out to 
their advantage. 

The railway companies are now awakening to the fact 
that further economy in the transport of goods is required, 
and an endeavour is being made on many lines to reduce 
the proportion of dead to live load by increasing the size 
of the wagons. 

Thirty-five years ago, in the days of broad and narrow 

gauge, Allport, one of the ablest of our railway managers 
of the day, said that all narrow-gauge managers had come 
to the conclusion that from 8 tons to 9 tons for trucks was 
the maximum load that should be carried on the narrow 
gauge with due regard to economy and safety, and until 
quite ae years but little has been added to the load 
carried. 
_ Thirty years ago the practice in America was om gpd 
in advance of this country as regards the load carried. In 
1875 there were 15-ton wagons on the Pennsylvania Rail- 
road. At that time Findlay said the average paying load 
on the London and North-Western Railway was little 
more than 24 tons, and wagons were often sent to the 
North of Scotland with 10 ecwt. to get speedy delivery. 
Under such conditions our railways were naturally slow 
to increase the size of their wagons. It is only recently 
that large capacity wagons, carrying 20, 30, and even 40 
tons, have been introduced, more or less as an experi- 
ment, by British railway companies. In the United 
States, where different conditions prevail, and where vast 
quantities of grain and other materials are carried over 
long distances, economy has been sought by largely in- 
creasing the load-carrying capacity of the wagons and 
thereby reducing the proportion of live to dead load, 
nd wagons are now in general use carrying about 45 
ons. 

The value of timber, the cost of iron, and the cost of 
power depend, in this country, more or less on the cost 
of coal. The Coal Commission of 1871 estimated the 
supply at that time at 146,000 million tons. Since 1871 
we have dis of about 5000 million tons, leaving 
140,000 million tons. For us the question is not alone 
one of supply but one of cost, which has varied much 

uring late years. In 1888 the average cost of a ton at 
the pit’s mouth .was 5s. O#?d. ; in 1900 it was 10s. 97d., or 
more than double. Notwithstanding the great advance 
im mining processes, tending to lessen the cost of produc- 
tion, the price of coal is more likely to rise than to fall 
in years tocome. Other kinds of fuel will then come more 
into use, among others, wood, especially for domestic con- 
Sumption, which now draws more largely than is, perhaps, 
recognised on our coal supplies. Thirty years ago Lord 
Armstrong estimated that one-third of the coal raised in 

country was used for household pu Coal, being 
cheap, is burnt even in our best wooded counties, and 
there is little demand for firewood, which is looked upon 
48 an Inconvenient form of fuel, principally because we do 


not understand, as other nations do, how to burn it with 
economy of labour and material. : 

If wood were our only fuel for all purposes, can it be 
shown that forests will give us the supply we require? In 
parts of India eucalyptus makes an extraordinary growth 
and produces a large amount of excellent fuel. In 1876 
the Conservator of the Madras Forest Department, 
writing of the Nilgiri eucalyptus plantations which had 
been made for the production of quick-grown fuel, re- 
ported that if the plantations were treated on a rotation 
of five years or six years as coppice, a permanent su ply 
of about 25 tons a year per acre could be relied on. Sic 
a yield, however, would be exceptional ; on the plains it 
was only 3 tons a year, and the results to date have 
not quite borne out this estimate. Mr. D. E. Hutchins, 
in Nature of July 10, 1902, gives 20 tons; but 12 tons 
would s2em to be nearer the mark. This may be taken 
as the average yearly yield of Nilgiri eucalyptus forest 
per acre, and it is doubtful whether so good a return as 
that can be obtained over any large area of the earth’s 
surface. 

The wood fuel to meet our wants must be produced 
near where it is required, and it would not be safe to take 
the wood-fuel produce of an acre of land in Europe at 
more than the equivalent of 1 ton of coal a year, though 
possibly something could be done to improve on that if 
the necessity arose. Our 3 million acres of forest would 
only give us an equivalent of 3 million tons of coal, not 
14 per cent. of our present output. 

n Germany nearly three-fourths of the forest produce 
is firewood. 

In France one-half to two-thirds of the forests have 
been managed with a view to the growth of firewood, 
producing, according to M. Mélard, 20 million cubic 
metres of firewood, which is more than is required, and 
but 6 million cubic metres of timber. 

In Finland it is said the yearly consumption of firewood 
is 7 cubic metres per head. 

Much of the forest under the Government Forest De- 
partment of India is grown for fuel, and a considerable 
revenue is derived from the sale of it, without counting 
large amounts given free or at — rates to the people. 

r. Schlich estimates that in India 100 million acres of 
forest will be required for flrewood alone; but large as 
they are, the preserved forests come to scarcely more than 
half that area. At present a large quantity of manure is 
used in India as fuel, which would go to increase the 
fertility of the land if more wood fuel were available. 

In Germany the land is made to grow fuel in another 
form. A new industry has lately arisen in the production 
of crude spirit from potatoes, which is used as a chea 
fuel in internal-combustion motors, in motor cars, an 
small locomotive engines for tramways, narrow-gauge 
railways and colliery lines. The largest locomotive yet 
built for spirit-burning is one of only 30 horse-power. 

The world has yet another supply of fuel in mineral oil, 
which, being liquid, is one stage in advance towards com- 


bustion, It has many obvious advantages as regards 
cost, economy of space and handling, &c., especially for 
steamships, as was shown by Sir William ite in his 


address at Dover, in 1899, saving stokehold staff and 
weight, which, for an equal evaporation, was put, he 
said, as low as 30 per cent. of the corresponding weight 
of coal. It is used exclusively on the river’ fleet of 
steamers on the Volga, and, to some extent, yt 
Russian, German, and Italian navies. On the South 
Caspian Railway, 1600 miles in length, no other fuel is 
wad In the United States the South Pacific Railway 
has 300 engines fitted to burn oil, and its use on railways 
in America is extending. In this country the Great 
Eastern was the first railway to burn oil fuel on a large 
scale, and others of our railways are following the example 
of theGreat Eastern. New sources of oil supply are con- 
tinually being discovered, but the uncertainty of supply 
is the difficulty in the way of its being adopted on a larger 
scale for steamships, for which it affords such obvious 
advantages. 

There is another reserve of fuel in the world in the 
form of peat. The most productive area for it is the 
North of Germany and the adjoining parts of Denmark 
and Holland. In Friesland there are bogs 1500 square 
miles in extent, and Germany has more fuel in peat than 
in coal. A square mile of bog 10 ft. deep contains peat 
equal in heating power to over 300,000 tons of coal. 
Treland has a million acres of large bogs from 10 ft. to 
30 ft. deep. The bog of Allan alone has an area of 372 
uare miles, with an average depth of 25 ft. In Sweden, 
where peat is more largely used than in other countries, a 
Crown peat engineer has been appointed. It is estimated 
that the bogs would yield an equivalent of 3000 million 
tons of coal. In Central Sweden as much as one million 
tons of peat are prepared annually, mostly for metallur- 
gical purposes. For years it has been used in rtin 
steel and glass furnaces. In Finland, Russia, and Ger- 
many locomotive boilers are fired with it. It is now pro- 
posed to use peat fuel for electric = stations in Ger- 
many. It has been manufactured for fuel for many years, 
and much ingenuity has been displayed in devising 
machines for preparing peat fuel. In Germany peat 
pulp has been treated like paper pulp, being delivered in 
thin sheets on rollers to drying cylinders. The briquettes 
made in this way have not much less heating power than 
coal. 

In Norway water power is used, the peat being car- 
bonised in retorts by electricity, and the waste products 
recovered. Not only in Europe, but in Canada peat is 
manufactured for fuel, and this industry could be carried 
on, with coal even at a lower price than it is at present. 

There would seem to be some doubt as to the origin of 
the so-called mineral oils, but if we admit the vegetable 
origin of all fuel, and that it, in its origin, gave for each 
ton produced 3 tons of oxygen to the air, then there are 





not more than 350 million million tons of fuel in the 


earth. This is Lord Kelvin’s estimate, who says, ‘‘ that 
it is probably the exact amount, because probably all the 
oxygen in our atmosphere came from primeval vegeta- 
tion, and that it follows that in these islands we have 
more than our share of fuel m8 wy. eye to our area, 
and more than we can burn with the oxygen resting on 
Great Britain. 

Many thousands of million tons still remain of the 
world’s store of coal. China has an enormous supply as 

et almost untouched. In one province alone, that of 

han-si, it is said, there is coal equal to our present 
yearly output for 3000 years. There is coal to meet the 
world’s requirements for many years tocome. Even if 
this were not so, the world is no aes so dependent on 
fuel now that we are again calling on falling water to aid 
us in our work, as it was when our forefathers first tried 
to apply the forces of Nature to the use of man. 

e cannot estimate the total power which the water 
falling on the earth’s surface would produce in its descent 
to the sea; but we can form some idea of the limits 
within which it would lie. Assume a depth of 10 in. of 
rainfall to flow off each square mile of land surface, the 
mean height of which may be taken as 2250 ft. above 
sea-level. Then the water from the whole surface falling 
through the mean height would give 10,340 million horse- 
oop in perpetuity. Our present yearly output of 

5 million tons of coal would only give that amount of 
horse-power for little over half a day. 


To trace the early history of the use of water-power 
by man would take us many centuries back. Long before 
the advent of steam-power much p' ad been made 


in mechanical contrivances for obtaining the best results 
from the power of falling water. In 1759 Smeaton 
received the medal of the Royal Society for his paper on 
wind and water-wheels. In the second volume of our 
Proceedings there isa paper on Fourneyron’s turbine, and 
then interest in water as a source of power dies out, as 
may be inferred from the absence of further reference to 
it in succeeding volumes of our ings, until it was 
revived by Lord Armstrong in another form. 

Lord Armstrong has told us, in an account of the origin 
and growth of his idea, which has resulted in the wide- 
spread use of water-pressure for the transmission of 

wer, that his attention was first aroused by noticing 
Low little of the available fall of the streams in the Craven 
district of Yorkshire was used by the overshot wheels 
then running. To more fully use such falls he designed a 
rotating machine to be worked by water flowing under 
pressure from a pipe. This machine was fully figured 
and described in the Mechanic’s Magazine, dated Decem- 
ber 29, 1838. No notice was taken of the article, and 
nothing further was done until 1845, when Lord Arm- 
strong’s connection with the Newcastle Water Works led 
him to make one of his machines in a modified form, and 
connect it with the pressure-pipes on the Newcastle Quay. 
He soon found that for cranage —_ the operation 
could be better performed by the direct strokes of a ram 
than by a rotating machine. Lord Armstrong’s idea, 
which, after the —— on Newcastle quay, soon took 
a practical shape, had by 1851 been — by all the 
leading engineers, and water was established as a means 
for the transmission of power generated by steam. Lord 
Armstrong did not, however, lose sight of his early desire 
to more fully utilise the power of running water, and he 
was one of the first to take advantage of the facility for 
doing so, which the advance in electrical science offered, 
and to use the water-power of the stream at Cragside for 
electric light in his house. 

A t advance was made when power was trans- 
mniteed by water-pressure, but a still greater advance was 
made when it was found that power could be economic- 
ally transmitted by an electric current. The first refer- 
ence in our Minutes to the electrical transmission of 

wer was, I believe, made by Mr. Bateman in his presi- 

ential address (January, 1878), in which he says: 
‘* Another important application of electricity has been 
pointed out by Dr. Siemens, in his recent inaugural 
address as President of the Iron and Steel Institute— 
namely, the transmission of motive power.” A week 
later Dr. Siemens, in a discussion which took place in 
this room on a paper on “ mt Improvements in 
Dynamo-Electric Apparatus,” said: ‘‘The second ques- 
tion brought forward in the paper was that of the trans- 
mission of power, which, although new and untried, was 
one of considerable interest.” . . . ‘‘ How far the principle 
might be applicable ultimately, for the utilisation of such 
natural forces as water-power from a distance, remained 
to be seen,” and, in conclusion : Mor ye we he believed, 
had been said to show that this method of electro-lighting 
and transmission of power was more than a mere specu- 
lation, and that it had entered the ranks of practical 
application of natural science.” How true Dr. Siemens’ 
verdict was is shown by the large use that has been made 
of waterfalls in the twenty-five years which have elapsed 
since it was uttered. 

At present the supply of water power is greater than 
the demand. It generally lies away from the old manu- 
facturing centres from which industries are slow to move, 
but they will in the end follow cheap power. The advan- 
tages of water-power are not yet generally fully recognised. 
Its cheapness is one advantage, but a more important one 
is its certainty, which is assured as long as we deal with 
the minimum supply alone. Power obtained from fuel 
depends on the cost of the fuel and the cost of labour. A 
horse-power may be obtained at a cheap rate to-day, but 
it does not follow it can always be “as at that rate. 
As we have seen, the price of coal doubled at the pit’s 
mouth between 1888 and 1900, and a strike may at any 
time disorganise the supply and deprive the manufac- 
turer temporarily of the power he requires, Water- 
power is not dependent on fuel that may fail or w 
that may rise. It can be supplied at a fixed rate day 





and night from year’s end to year’s end for all time; 
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that is to say, for all time which need concern us. Even 
Niagara itself might fail as a source of power if the tilting 
of the great lakes has been correctly observed, and if it 
continues, for it is asserted that if the present rate of the 
movement goes on, the natural discharge of the great 
lakes will not be by Niagara, but will in 3000 years be by 
the Illinois river and the Mississippi. Engineers of the 
future will, I think, be able to prevent the disturbance of 
industries which such a slow change would in the end 
bring about. Low as the price is at which power can be 
supplied with cheap coal from central stations, it cannot 
compare with the cost of water-power. Taking 1d. a 
Board of Trade unit as a central steam-power station 
charge and 7500 working hours, the cost of 1 horse- 
power is over 237, a year. In America or Europe an 
electric horse-power from water can be had for 5l. a 
year, day and night, and for less than half that sum at 
some stations. : 

Up to the present time it is the electro-chemical indus- 
tries which ave taken the most advantage of cheap 
water-power. 

Electro-chemistry, of which the first theoretical founda- 
tions were laid by Davy and Faraday in the early part of 
the last century, has made very rapid progress in the last 
few years. To this progress both chemists and engineers 
have contributed, for the difficulties to be overcome are, 
to a large extent, engineering. 

In the last few years many new industrial processes 
have been discovered which are specially suitable to be 
carried on by the cheap and continuous power which 
water provides. Water supplies nine-tenths of the power 
for those industries in Europe. In 1900 it was estimated 
that water-power stations of a capacity of 200,000 horse- 
power were established in Germany, Switzerland, and 
Austria for these electro-chemical works, At Foyers, 
where carbide of calcium and aluminium is made, the 
manufacture continues almost without a break. 

Practically all the metals can now be obtained from 
their oxides or salts by electric processes, Carborundum, 
of such value in the tool-shop, is made on a large scale at 
Niagara. 

A company has been formed in the United States for 
effecting the fixation of nit nm from air. In 1898, in his 
address at the meeting of the British Association at Bristol, 
Sir William Crookes said: ‘‘ The fixation of nitrogen is 
vital to the progress of civilised humanity.” The world’s 
supply of wheat must fall short of its requirements without 
a sufficient supply of nitrate of soda. Our present sources 
for it are few, and must in course of time be exhausted, 
but in the air we have an inexhaustible supply of nitrogen. 
Lord Rayleigh, in obtaining argon from air, effected the 
union of oxygen and nitrogen, and the power expended 
was at such a rate, Sir William Crookes says, as to require 
14,000 Board of Trade units to make 1 ton of nitrate of 
soda. Thus water-power, if used to make nitrate of soda, 
is equal to the production of 384 bushels of wheat a year 
for each horse-power. The Nile Valley alone could con- 
sume a large amount of nitrates, for Nile water, rich in 
most things, is poor in nitrates. 

The great difficulty in the way of utilising falls of 
water for industrial pete is the variation in the 
supply of water, which in all water-courses depends on 
the seasons. On some the supply falls off in winter, when 
the sources are frozen, and is abundant in summer, when 
glaciers and snow melt, In others the reverse is the 
case, and the falling off is during the summer droughts. 
Even Niagara, notwithstanding the regulating effect of 
the great lakes, is subject to considerable variation, the 
maximum recorded discharge in 1879 being 299,000 cubic 
feet a second, and the minimum in 1895, 178,000 cubic 
feet a second. When the available power, as at Niagara, 
is so much in excess of requirements, this variation is of 
little moment, if we modi only the oan of water for 
power ; and yet an artifical regulation of the lakes is under 
consideration to prevent too great a variation in the level 
of surface by the discharge through canals for power and 
other purposes. In sania rivers it is aguas to con- 
sider the minimum flow; and if that falls very low, or is 
subject to much variation from year to year, the uncer- 
tainty may make the source of power of little value. 
The only remedy against this variation is to regulate 
the flow of water in the river by building dams, and 
storing the flood-water at suitable places. In a settled 
country this will generally be a matter of great difficulty, 
and often of prohibitive cost, owing to the interference 
with vested interests which any variation of the accus- 
tomed levels of the waver will bring about. The cost is 
reduced to a minimum when lakes can be used for storage 
reservoirs. At Foyers, the one example of water-power 
used for industrial purposes on a considerable scale in these 
islands, sufficient water could only be obtained by lake 
storage. In Ireland, the Shannon is a river well adapted 
for providing water-power. It has a rapid fall near the 
sea, and large lakes conveniently placed for storage 
reservoirs; but fisheries, navigation, and the vested 
rights of riparian owners, so far, have barred the way 
to the full use of the large power available there. In 
countries where the land i: uncultivated and of little 
value, a3 in parts of South Africa, and where the 
rivers are dry or of small volume at certain seasons 
of the year, it will often be possible to form large 
reservoirs from the river valley itself at a compara- 
tively small cost; but as a rule this will exceed the 
cost of storing water in existing lakes. In Norway, 
distant only a few hours from our own shores, we have a 
country where the greatest facilities exist for regulating 
the rivers, and thereby obtaining a large measure of the 

wer to be derived from the water flowing into them. 
otter many of large size, may be numbered by thou- 
sands. Many of these have been already regulated, some 
for navigation purposes, some for timber floating, and 
some are now being regulated for water-power. 

In one lake, which I know well it is proposed to pro- 


vide storage for 170 million cubic metres ata cost of about | of the machines now at work in the world have been 

, 0002, a gg to fashion the produce of plant life for our use, 
It is estimated that 263,000 horse-power could be sup- | Timber, when it forms of our works, and we have 
plied by the larger rivers of Norway south of Trondhjem | to rely on it for their stability, has living enemies which 
without regulation; by regulation the power would | destroy it on land as well as at sea; enemies of whose 
probably be quadrupled. _ | life-history it may be well to know something. The 

At one of the falls on the Glommen, where there is | sanitary engineer has to reckon with minute forms of 
45,000 horse-power available, @ power-house is now being | life, “‘ bacteria,” some of which he uses to destroy others, 
erected, from whence the power will be transmitted to | and so assist him in the work of purifying sewage. That 
Christiania, | he should have to reckon with them is not surprising, if 

Germany, Austria, and Switzerland have made larger | We bear in mind the vast amount of work for good and 


— 
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use of water-power for industrial purposes, and in some | evil done by these lowly living things. The bread and 
po Parpe cheese we eat, the beer and wine we drink, the fibre we 


use to clothe ourselves, is made fit for our use b 
‘*domesticated” bacteria and by fungi, about whieh 
we have learnt to know through what Professor Marshal 
Ward calls agp: gardening.” Having helped 
to feed and clothe us, these minute organisms often bring 
our lives to an untimely end; and the physician, the 
chemist, and the engineer work side by side to keep them 
under control. When Sir William Roberts-Austen, in the 
last ‘‘James Forrest” lecture on the relations between 
metallurgy and engineering, first put before us some 
views of primitive structures of timber, and then passed 
on to the metals, and the great works that have been 
done with them, I thought the days of timter are not 
yet numbered, and would say with Bacon, though not in 
the sense he said it, ‘‘Iron is a brave commodity where 
timber aboundeth.” Timber is cheap, so we think little 
of it. We take what Nature grows for us without thought 
for the morrow. When we have to grow our own timber, 
and cut the crop which four or five generations have 
tended, we shall esteem it more. Then, perhaps, engi- 
neers may assemble in this room to look upon sections 
showing the structure of timber as beautiful as those 
which Sir William Roberts-Austen so recently showed us 
of the structure of iron. 

Such sections of timber, some of which may be seen in 
the plates to Mr. J. S. Gamble’s “Manual of Indian 
Timbers,” are distinctive, not only of the species of 
trees, but of the quality of the timber. Mr. Gamble 
points out how important structural knowledge is, ‘‘as 
it has sometimes happened on Indian railways that 
attempts have been made to palm off sleepers of inferior 
woods as belonging to better class kinds.” ‘‘ The inferior 
Chir pine is palmed off as Deodar, from which it can 
easily be recognised by its structure, even though it has 
been scented with Deodar oil and otherwise doctored.” 

Railway companies in the United States are becoming 
forest owners, and foresters form part of the railway 
staff. In Russia a nursery has long been established in 


cases for working railways. 

France uses water-power to the extent of 500,000 horse- 
power al : 

Italy is making use of her waterfalls, transmitting 
power to a distance of 62 miles on Lake Como for railway 
and other purposes. 

It is, however, in the United States that most progress 
is being made in the electrical transmission of water- 
power. Forty-three companies, having a total capacity 
of 132,330 horse-power, transmit power for a total distance 
of 1549 miles, on an average 30.3 miles, with a voltage 
which varies from 10,000 to 50,000. The maximum dis- 
tance to which power is transmitted is from Colgate to 
San Francisco, 220 miles, with a loss of 25 per cent. 

Waterfalls are made use of under the most varied con- 
ditions as regards volume and fall. 

At Niagara the body of water is large and the fall 
high ; at Sault St. Marie, between Lakes Superior and 
Huron, the body of water is also large, but the fall small— 
28 ft.; at Colgate the body of water is small, but the fall 
high—1500 ft. 

Russia in Europe has not available water-power at all 
in proportion to its area. , An Imperial Commission 
recently decided that the water-power on the navigable 
rivers belongs to the Government, and its utilisation will 
depend on how far they deal with it in a liberal spirit. 
The hot, dry summers and cold winters are not favour- 
able to water-power, and it is believed in Russia that the 
increasing destruction of forests is prejudicially affect- 
ing the rivers, which have too much water in spring and 
too little in summer. Several important projects are, 
however, under consideration. One is to develop 100,000 
horse-power on the River Mista, to work the St. Peters- 
burg and Moscow Railway; another in the Volkhoff 
River, which connects the Ilmen and Ladoga Lakes. 
At the falls of the River Narova, at Narva, it is esti- 
mated that 40,000 horse-power can be obtained, of which 
15,000 horse-power is already used. In Finland there are 





the Great and Little Imatra Falls, also Prince Menchi- 


| connection with the southern railways to grow trees for 


koff’s Rapids, near Kotka, with 40,000. horse-power, of | shelter to railway lines. In 1882 eleven and a half million 


which 15,000 is already in use. 


trees were planted out in rows from seven to thirty-one in 


I i h li i ivers | : ; ees 
m South America, where coal is wanting, the rivers number along 380 miles of railway. Tree-planting is often 


which flow down the western slopes of the Andes will | 


necessary for engineering works. The Suez Canal Com- 


f itf f . In Argenti in- | : 
orm © fruitful apace of power. In Argentina s begin | pany have also planted Casuarina to arrest the drift of 


ning has already been made at Cordova. Many of the | 
rivers from the Andes are now absorbed in the arid | 
deserts of the western pampas, and their regulation will | 
serve the double pu of irrigation and power. Brazil 
has one grand fall, that of Paulo Alfonso, 147 miles from 
the sea on the Rio San Francisco, which is navigable to 
the fall. This fall is regarded by some, who have seen 
both, asa finer sight than Niagara. 

Africa, with its four great rivers and notable water- 
falls, has a vast amount of water-power in store for the 
future. Notwithstanding the requirements for irrigation, 
some water should be available for power at Assouan. 
Above the first cataract are six more, and further south 
are the Murchison Falls, where the Nile descends 700 ft. 
in from 10 to 15 miles. On the Zambesi there is the 
Victoria Fall, which will soon be accessible by rail. Its 
height is 420 ft., more than two and a half times that of 
Niagara. At Stanley Pool, on the Congo, Stanley 
estimates the discharge when the river is lowest at 
1,436,850 cubic feet a second—more than four times the 
maximum discharge at Niagara. 

In India a beginning has been made, and electric power 
is supplied to the Kolar goldfields from the Cauvery Falls, 
distant 90 miles. It is estimated that 60,000 horse-power 
can be obtained from the Periyar reservoir, which was 
made for irrigation purposes. 

Dr. Kennedy, in his “ James Forrest” lecture, ex- 
cepted the biological sciences from those with which 
engineers are directly in touch. It has been well said 
that ‘“‘the object of mechanics is to describe in the 
simplest possible fashion the motions which occur in 
Nature ;” and if organic phenomena are to be described 
scientifically, biology must ultimately become a mecha- 
nical science. Huxley, whose wish it was in early life to 
become a mechanical engineer, said in later years, ‘‘The 
only part of | professional career which really and 
deeply interested me was physiology, which is the mecha- 
nical engineering of living things.” In our own bodies, 
the heart is a wonderful example of mechanism, not 
wholly explained as yet. To obtain precision in the 
direction of the moving column of blood, and to secure 
velocity and force, it is projected from the heart into the 
aorta against the valves with a spiral movement, so that 
here in Nature we have the mechanism of the modern 
rifle. If we os timber, about which I have already 
said much, we have mostly to deal with inorganic 
materials ; and yet life, and a lowly form of life, may 
determine what material we use. One of the first questions 
an engineer would ask on being called upon to undertake 
work in a tideway, would be whether the teredo was 
there, and onits presence orabsence the design and mode 
of carrying out the work might depend. Sir William 


sand into the canal. 

In India the banks of the canals are nearly all planted. 
The canal bank plantations on the Jumna and Ganges 
Canals are important forests now, and are managed by 
the engineers of the Public Works Department, 


(To be continued.) 








CANADIAN ImMIGRATION.—The number of immigrants 
who arrived in Canada during the fiscal year ending June 
30, 1902, was 70,000 in aa figures. Of these 22,000 
came from the United States. 





Tue InstiruTion or JuntoR Encineers.—On Thurs- 
day evening, October 30, the members of this Institution 
were afforded the opportunity for visiting the head- 
guarters of the Electrical Engineers (R.E.) Corps of 
Volunteers, Regency-street, Westminster, and a large 
number availed themselves of it. They were received by 
the commanding officer, Major R. S. Exakine, M.I1.E.E., 
and staff. A short description of the general work of the 
corps was first given. Their duties consisted principally of 
the running of searchlights at different positions round the 
coast. There were at present nine such statious equipped 
with apparatus for the use of the co’ and no member 
was considered efficient unless he had served a period of 
training at one of these stations. The corps had given a 
good account of themselves in the operations in South 
Africa ; and Lord Roberts had stated that by their ser- 
vices in supplying light for the reconstruction, during 
night time, of the damaged bridges, &c., before Pretoria, 
he had been able to make his entry into that town some 
days earlier than would otherwise have been possible. 
Captain J. H. S. Phillips explained the construction and 
working of the 25 horse-power Hornsby-Ackroyd oil 
engine, which is used for driving the compound-wound 
dynamo giving a current of 80 volts and 200 amperes. 
This plant is the standard set installed at the stations for 
instructional purposes. The facility with which the engine 
could be started was shown. One ofthe portable searchlight 
sets which had done duty in South Africa was connect 
up, and the special features of the mounting of the lamp 
and general equipment were indicated. Three other 
lamps were also inspected, and an interesting object was 
a small lamp used by the Boers, fitted with a shutter, by 
means of which signalling by the Morse code could be 
carried out ; but as it was only of small power, its utility 
to any extent seemed open to question. The Morris tube 
range, armoury, and other departments were shown, and 
throughout the inspection, which occupied two hours, the 
officers of the corps gave the members much useful infor- 





Henry Preece has spoken forcibly respecting another 
lowly form of life, the Limnoria terebrans, which destroyed 
the first submarine cables. The white ant often settles 
the question of timber as against iron with regard to 
sleepers. To plant life we owe our fuel, and a great part 


| mation with reference to all that was seen. For their 
| courtesy the thanks of the Institution were expressed by 
the chairman, Mr. Kenneth Gray, at the conclusion of 


| the visit. 
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UNDER THE ACTS OF 1883—1888, 
mber of views given in the Specification Drawings is stated 
"- a = where none are mentioned, the Specification is not 
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Where inventions are communicated from abroad, the Names, 
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ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
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the adverti: t of the pt a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts, 





ELECTRICAL APPARATUS. 


93,312. G. E. Heyl-Dia, Warri m. Insulating 
Gloves. November 18, 1901.—Insulating gloves according to 
this invention, and in order to prevent them from becoming easily 
perforated by sharp metal parts, are made of leather, lined with 
rubber, and preferably having an innermost lining of textile mate- 
rial. The rubber is continued from inside the glove for some little 
distance over the outer surface thereof at its lower end, so as to pre- 
vent electrical continuity between the leather of the glove (which 
may become wet) and the wrist. The gloves may be made from 
leather, sewn, and afterwards coated internally with rubber solu- 
tion, and vulcanised. (Accepted September 17, 1902.) 


18,346. R. Ziegenberg, Schoeneberg, Ge ° 
Recording Ammeter. [2 Figs.] September 13, 1901.—In 
this instrument the travelling recording paper strip is marked 
from a “colouring” strip similar to a typewriter ‘‘ carbon” 
by the pressure of a rolling ball magnetically maintained upon 
some part of a line transverse to the strip and caused to take 
up a varying position thereon, coinciding with the point of 
greatest strength in a magnetic field extending along the line ; the 


UT Wa 








osition of this point depending on the strength of the current to 

e measured, which for this purpose is or may be made to mag- 
netically oppose a permanent magnetic field at one end of the line 
and to assist it at the other end. The pressure of the ball, it is 
stated, is sufficient to give a clear record, as its pressure upon the 
paper is due not only to its weight, but also to the attractive force 
me, magnet pole over which it moves. (Accepted September 17, 
1902. 

16,293. H. H. Lake, London. (The General Electric Com- 
pany, Schenectady, N.Y., U.S.A.) Electric Switches. 
(3 Figs.] July 22, 1902.—This invention is for the purpose of allow- 
ing switch contacts to adjust themselves to compensate for wear, 
There is broadly claimed ‘‘an electric switch having a contact 





mounted through the intervention of a ball and socket or universal 
joint upon the member that carries said contact for the purpose 
Specified.” The invention is described in reference to the triple- 
contact block-holder of an electro-magnetic switch, and having for 
surface-contact electric railway working contact surfaces that do 
not rub, but are pressed together. (Accepted September 24, 1902.) 


Gmpany, Sehenetaty N POU st) Bleotro:Magnetic 
npany, Schenectady, N.Y., U.S.A. ectro-. etic 
Switenés. {6 Figs.| July 22, 1902.—This invention provides 
improvements in electro-magnetic switches suitable for use in 
Surface-contact electric railway systems. According thereto such 
switches are made with contact portions borne upon “ ball and 
socket” or ‘ universal-joint ” supported carriers. The blow-out 
magnet is made of permanently magnetisable material so that it 
may, at all times, even when its winding is almost de-energised, 
sufficiently powerful to interrupt small destructive arcs which 
May occur between the switch contacts when only small currents 
are flowing in the switch circuit. (Accepted September 24, 1902.) 


1:53:600. A. Eckstein and F. Panter, Salford. Elec- 
Me ical Meas Instruments. (3 Figs.) Novem- 
r 21, 1901.—According to this invention metal rods (used as 
shunt resistance in electrical instruments) are attached to metal 
ocks by casting the molten metal of which the blocks are to be 
composed around the ends of the rods. To effect this the in- 





ventors “employ a core-box, which can be taken apart, with holes 
or slots in it to hold the strips or rods of resistance metal in position 
until it is rammed full of sand. When rammed sufficiently, the 
core-box can be removed, leaving a sand core in which are em- 
bedded the resistance strips or rods whose ends a This 
core is then placed in the corresponding core print in a mould 
suitably formed, and the metal poured, fusing the projecting 
end of strip or rod and becoming mechanically and electrically 
well attached thereto.” (Accepted September 24, 1902.) 


1 W. Schuster and H. Ast, Vienna. Electro- 


etic Clutch. [2 Figs.) June 23, 1902.—In this clutch 
the wearing surfaces of non-magnetic material are disposed in re- 


Fig.2. 
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ference to the axis of the clutch and to the position of the mutu- 
ally attractive magnetic surfaces, as shown.in the drawings. (Ac- 
cepted September 24, 1902.) 


18,256. M. J-B. A. Colletas, Paris. Electric 
Batteries. [2 Figs.) September 18, 1901. (Convention date, 
February 12, 1901.)—The inventor proposes to use copper hydrides 
as the oxidisable material in a battery having a lead peroxide 
depolariser. When used as a storage battery, care must be 
observed to employ a charging current of not less than 1 ampere 
per square decimetre of cathode. The solution used contains 
17 per cent. of copper sulphate, and is strongly acidulated with 
sulphuric acid. Figures representing the electromotive force, 
capacity, and local action losses of ‘the cell are not given. 
(Accepted September 24, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20, - T. Sugg, London. Incandescence 
Burners. [1 Fig.] October 10, 1901.—This burner comprises an 
‘‘anti-vibrator ” of the kind in which the upper part of the mixing 
tube slides upon the under parts upon which it fits somewhat loosely, 
being supported by a spring which determines its position in the 
vertical and horizontal directions, The lower part of the tube is 





20292. 


made at its upper end in part conical on its exterior, tapering up- 
ward, and on the flange thus provided the spring grips. The 
upper part of the tube, made heavy at its lower end below the point 
at which it receives the gaseous mixture, but above the point of 
suspension, rests upon the lower end of the spring which is ap- 
Lreeesvre | of conical shape and having its larger end downward. 
(Accepted September 3,.1902.) 


20,616. F. Rech, Koln-Ehrenfeld, Germany. Gas- 
light Lantern. [5 Figs.) October 15, 1901.—This lantern is 
for open-space ane te means of incandescence burners. Two 
forms are described, both having the outer protecting glass for 
the incandescence burner, of. comparatively small diameter. In 
one form the arms supporting the shade and cover are made so 
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that when the cover and upper part of the arms are lifted the 
cover may be turned aside (hinges in the arms allowing this), and 
the protecting glass then lifted, cl d, and rep d. Inthe 
other form the cover only is hinged, upon the reflector, and may 
be turned over and the protecting glass lifted through the cover 
orifice in the reflector for cleaning. (Accepted Se; 7 24, 1902.) 


18,832. Sir E. F. Piers, Bart., Horsham. G 
es. (3 Figs.) September 20, 1901.—In this specification 
is claimed; ‘‘In gas engines means whereby, by the explosion of 








the gaseous mixture, a cushion of compressed air which is further 
compressed and utilised to assist in driving the engine and increas- 
ing its cfficiency, which means consist of a compound piston com- 
prising a hollow cylindrical —— B connected to the connecting- 
rod of the engine, a piston C sliding within the hollow cylindrical 
piston and connected by a rod E to a working piston D acted on 
its rear face by the force of the explosion, substantially as herein: 
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before described and shewn on the accompanying drawings.” The 
object of the invention appears to be to displace the remnant of 
combustion products in an “ Otto” cycle gas-engine cylinder, 
Apparatus for the purpose appears in one example to comprise a 
compressible pistoa device which expands rearwardly a sufficient 
distance to enable it to displace the combustion products in the 
dead end of the cylinder when pressure is removed by the opening 
of the exhaust. Vacsupted September 24, 1902.) 


GUNS AND EXPLOSIVES. 


21,374. Sir W. G. Armstrong and Co., Limited, and 
E. W. Lloyd, Elswick, Newcastle-on-Tyne. Sub- 
merged To: lo Tubes. (3 Figs.] October 24, 1901.—This 
invention relates to that class of torpedo-discharging apparatus 
in which there is a fixed outer tube and a movable inner tube 
carrying the to o, the inner tube with the torpedo being 
forced outwards by gas pressure (caused by an explosion or other- 
wise) in the space between the tubes. According to this inven- 
tion an airvalve is placed on the outer tube and is maintained 
normally open when the inner tube is home, but is closed by the 
pressure of gas when the torpedo is fired, and is held closed while 
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the inner tube remains out, but is allowed to open again when 
the inner tube has been drawn back a certain distance, thus ad- 
mitting air between the tubes to form a cushion for the inner 


| tube. The air valve is loaded with a light spring, tending to keep 


it open, and above the valve is a lever pivo' to the outer tube, 
and bearing against the inner tube. When the torpedo is dis- 
charged the air valve is closed by the pressure, and when the 


| inner tube has passed the lever the latter is turned about its 


| 
| 
| 


} 
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pivot by a strong spring, and, coming against the valve, holds it 
closed. When the inner tube is drawn inwards again, it comes 
against the lever, lifting it from off the valve, which is then opened 
by its spring, admitting air. (Accepted September 8, 1902.) 


22,859. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, and Sir Andrew Noble, Newcastle-on-Tyne. 
Automatic Guns. [5 Figs.) November 12, 1901.—This inven- 
tion is for the purpose of providing an improved method of 
feeding cartridges. from a hopper above the gun to a position 
behind the opening in the breech, and of injecting the cartridge 
into the chamber, The breech opening and_ closing recoil 
mechanism may be that described in Specification No, 9517, of 1901, 
As described therein, a number of cartridges are carried in a fixed 


hopper supported by the training arm, and having hinged to it a 
double-acting lever with two pairs of arms, one 
a cartridge from the hopper to the axis of the 


aed for lowering 
re of the gun, 













































=m Sporn 
<c 2S ||) 
wae em 








and the other for preventing the remaining cartridges from drop 
ping. According to this invention the lever is actuated by a 
pe ages formed on it, running in a groove in an arm on the 

reech of the gun. As the cartridge is lowered, its rear end is 
received by a bearer on an arm on the injector, while its front end 
rests on a bearer attached to the rear face of the gun. The 
injector, which is carried by the training arm, is actuated by a 
spring, but is retained by a catch until released at the ae 4 
moment by a sloping face formed on the breech of the gun. e 
joading action may be briefly described as follows: As the gun 
recoils on firing, the injector is pushed back, compressing its spring 
until the retaining catch slips behind its end, and the one pair of 
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arms on the double-acting lever rises to receive a cartridge from | 


the hopper. As the gun is returning to the firing position, these | 
arms lower the cartridge, and the other pair of arms move under- | 
neath the remaining cartridges in the hopper. The sloping face | 
on the breech now coming in contact with the end of the injector- | 


retaining catch, pushes it back and releases the injector, which 


flies forward, carrying the cartridge into the chamber. 
October 1, 1902.) 


22,140. Sir W. G. Armstrong and Co., Limited, an 
G. Stuart, Newcastle-on-Tyne. Shell Fuses. [12 Figs. | 
November 2, 1901.—In order to avoid the use in a shell fuse of the 
safety-pin ordinarily employed, and in some cases also the shear- 
ing-pin, according to this invention the hammer of an ordinary 
time fuse with a single composition ring is supported when the 
ring is in the safety position by a pin carried by the stem of the 


(Accepted 





body and projecting through a slot in the side of the hammer 
chamber beneath the hammer. When the fuse is being set the 
hammer will pass from above the pin and will then be supported 
by the shearing wire only. If the fuse, after setting, should not 
be required, then by turning the composition ring back again to 
the safety point the hammer will again come over the pin and be 
prevented from falling. (Accepted October 1, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


16,993. 8S. Vanstone, Providence, R.I., U.S.A. 
Manufacture of Copper-Plated Steel ingots. (3 Figs.) 


July 31, 1902.—In order to manufacture a cast ingot of steel with 
an integral copper surface coating, according to this invention 
the steel is poured into an inner mould and the copper into the 


movement of the frame that carries the two connected devices. 
(Accepted September 3, 1902.) 


SHIPS AND NAUTICAL APPLIANCES, 


18,867. G.C. L. Lenox, London. Moorings. [2 Figs.! 
September 21, 1901.—According to this invention a weight pro- 
| vided with eyes or loops for receiving shackles or links is in- 
| serted in or attached to the mooring chain between the vessel and 
| the point of fixture. Such weights have the effect of increasing 
| the catenary curve and so give elasticity to the mooring. The 

anchor or attachment for the mooring chain consists of a metal 
| block, preferably wedge-shaped, wider and deeper at the back 
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than in front, and having a bar or shank hinged to its back and 
working through a slot situated in its front. The slot is formed 
in such manner that the block is free to rise or fall through a 
limited angle, the object being to overcome the tendency of moor- 
ing blocks (as at present constructed) to mount into a vertical 

ition when subjected to a strain in coy | ground, or to 
fit in front so as to skid over the firm ground in loose soil. 
(Accepted September 24, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
London. Steam Boilers. 


14,275. H. Plowman, 
(9 Figs.] July 12, 1901.—In this steam boiler there are substituted 








space between the inner mould and an outer mould, the inner 
mould is then withdrawn, and the outer mould and its contents 
centrifugated to prevent the molten metals (of which copper is the 
heavier) from mixing or alloying. It is stated that the ingots 
may be compressed while in the mould. (Accepted September 24, 


1902.) 
7671. H.B. A Newark, N.J., U.S.A. pregacing 
Sand Moulds for Steel Casting. April 1, 1902.—(Conven- 


tion date, July 10, 1901.)—According to this invention the surfaces 
of green sand moulds or of other sand moulds for steel casting 
are given a coating ofa fine, hard, and infusible character. Silica, 
preferably of 95 per cent. purity, finely ground and bolted through 
a cloth, is mixed with a volatile inflammable medium which may 
contain dissolved resin and painted upon the surfaces of the 
moulds, and is then ignited, ‘‘or the moulds may be allowed to 
stand unburned, when the volatile liquid will soon dry out.” The 
invention is limited in the claims to those applications of this 
invention in which the liquid is ignited. (Accepted September 24, 
1902.) 


RAILWAYS AND TRAMWAYS. 


17,256. Siemens Brothers and Co., Limited, London, 
and A. Siemens, Milford, Ham: Electric Car 
Connections. [3 Figs.) August 28, 1901.—When several 
electrically-propelled cars are coupled together to form a train, 
it is necessary to connect the controlling mechanism of each car 
to the next, so that all the controlling operations performed on 
one, say the front car, shall be exactly repeated on all the cars 
of the train. In order that this may be carried out, the shaft of 
a commutator or relay on the one car has to be connected with a 
“orresponding shaft on the next car by a connection that will 
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allow for relative movements of both cars. This invention relates | 
to means of making this connection in such a way that the move- | 
ments of the one shaft follow exactly those of the other. For 

this purpose the two relays or commutators whose shafts have to 








be coupled are mounted both ona frame suspended between the 
two cars, preferably by springs, so that it forms no rigid connec- 
tion between the cars, but allows them to move relatively to one 
another in travelling on curves or over irregularities of the track. 











for a proportion of the fire tubes usually used a number of pro- 
redid 5 water tubes passing through a flue and through the space 
at the upper part of the firebox or combustion chamber. In such 
'g.T. 
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a boiler for locomotives there are additional water tubes within 
the furnace and close to the fire. For marine boilers the tubes 
ey pose through a flue riveted to the tube-plates ; and there may 
be additional tubes in the combustion chamber, attached at each 
end to headers, (Accepted September 24, 1902.) 


21,038. C. and A. Musker and W. G. Hay, Liverpool. 
team Generators. [13 Figs.) October 21, 1901.—In this 
steam boiler generation of steam is controlled by regulating the 
supply of air for the combustion of the fuel in the furnace by 
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means of a valve or damper, connected with a part of the steam 


The shafts of the two relays or commutators are connected by a | generator subjected to the heat of the steam, and whereby the 
rigid coupling so that they must turn accurately together, and 
the electrical connections to them are made flexible so as to allow 


expansion 
temperature (related to the pressure) of the steam opens or closes 


contraction of the said part with variations in the 


| the valve or damper. A tubular boiler is described in which ex. 
| pansion-free steam tubes are mechanically connected at some point, 


| 


Fig.2. 
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TRBFSy 
with a lever for actuating a damper controlling admission of air 
to the boiler furnace. (Accepted September 24, 1902.) 


15, R.McKay, Quebec, Canada. Steam Boilers. 
(12 Figs.) July 8, 1902.—In this specification is broadly claimed 
in reference both to vertical and horizontal boilers: “In a steam 
boiler, the combination of a fire tube and a water tube within 
said fire tube.” ‘In a steam boiler, the combination of two 
tubes, one within the other, one of which is adapted to permit 
the passage of the gases of combustion, and the other to contain 
water.” And ‘“‘a steam boiler comprising a water drum and a 
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series of water tubes having closed lower ends depending from 
the lower head thereof.” The invention is described in reference 
| to a vertical boiler of definite design, described and claimed, and 
|in which what appear to be plain tubes close-ended at their 
bottoms depend from an upper water and steam chamber and pass 
through an intermediat bustion chamber and through the 
fire tubes of a lower chamber containing water, and for a short 
| distance into the top space of the firebox (Accepted Sep- 
| tember 24, 1902.) 








VEHICLES. 
20,368. Callender’s Cable and Construction Com- 
Limited, and T. 


. Petersen, London. Cable- 

en Cart. (2 Figs.] October 11, 1901.—This vehicle has two 
road wheels mounted on short axles at the two sides of a frame 
| which is wide enough to receive the cable drum between its side 
| bars. A hook is pivoted at each side of the frame, preferably on 
the axle, and gearing is provided for rotating these hooks, so as 


| 
| 
| 








ugh the axial hole 
ted. In place of 
h which the bar 
rovided with 
vented from 
d September 


to cause them to engage with a bar passed thro’ 
usually provided, whereby the drum may be lif 
hooks, discs or arms having in them holes throug! 
can be threaded may be employed. The frame is p' 
powerful brakes by which the road wheels may be pre 
moving while the drum is being manipulated. (Accepte 











Nov. 21, 1902. ] 


ENGINEERING. 


659 














LITERATURE. 


—_——_o——_—_ 

Dynamo-Electric Machinery: Alternating - Current Ma- 
‘chines. By Messrs. SAMUEL SHELDON, A.M., Ph.D., 
and Hopart Mason, B.S. London: Crosby, Lock- 
wood, and Son. New York: D. 
pany. [Price 12s. net.] : i 

Tas is a book that would have received a heartier 
welcome in the electrical world had it been written 
in a more complete manner. The first four chapters 
are well written, but the lavish use of the calculus, 
where simpler methods might have been employed, 
is decidedly a drawback for students reading the 
subject for the first time. The chapters on 
‘‘ Alternators, Transformers, and Motors” are far 
too short, many of the more important branches 
having been dealt with too briefly for the treatment 
to be really useful ; and, again, much has been 
omitted that should have found a place in a book 
professing to deal with alternating machines. 

More graphic theory might have been added with 
great advantage, The illustrations of machines are 
poor, and too few in number; they do not show 
sufficient detail, and there is plenty of room for 
many sectional drawings. 

At the end of the book there are two decidedly 
useful chapters: ‘‘ Power Transmission ” and 
“Tests,” the latter being the most complete and 
the most useful. 

Taking the chapters in detail, we find that the 
properties of alternating currents are described in 
Chapter I. ; the diagrams here given are good, but 
had Clock diagrams been added the matter would 
have been considerably simplified. The next 
chapter is devoted to self-induction ; its properties 
and effects on the alternating circuit are made 
wonderfully clear. The unit of self-induction is 
well defined, and many useful facts are given on 
the practical values of inductance. The growth 
and dying effects of a current in an inductive 
circuit are demonstrated by curves, while the 
complementary nature of these phenomena is ably 
shown by a paragraph on the magnetic energy of a 
started current. 

Capacity, as well as self-induction, has a chapter 
to itself ; the opening words give a good account of 
condensers and the materials used in their con- 
struction. An objection is cited to the use of 
paper as the dielectric, on the ground that small 
particles of metal remain behind after its passage 
through the calender rolls used in its manufacture, 
oceasioning short circuits, even if the paper is 
doubled. The results of grouping condensers in 
parallel and in series are shown by numerical 
examples ; an interesting note is given, showing 
that the formule for capacities in series and in 
arallel are the inverse to those for resistances. 

he very useful hydraulic analogy of condensers 
in an alternating circuit should find much favour 

_ with students. Many problems are given in a 
fourth chapter, involving a knowledge of the three 

previous ones. The definitions of terms are well 

prepared, and a few problems are solved by the aid 
of graphic representations, but many more might 
be added. 

The entire study of alternators is confined to one 
comparatively short chapter. Single and poly- 
phase alternators are dealt with in an absurdly 
contracted form, which does little more than define 
the meaning of the words. The two-phase system 
is disposed of in ten lines. The three and four- 
phase systems are but little better treated. Barely 
four pages are devoted to the important subject of 
‘“‘Armature Windings,” and but four (none too 
descriptive) diagrams are given. No symbols for 
the various kinds of windings are to be found in the 
whole book, neither are there any formule for 
calculating the number of windings. ‘‘ Armature 
Reaction,” a subject deserving of such careful 
treatment, has but small attention paid to it, and 
only one illustration is inserted. 

Efficiency is gone into a little more fully in an 
abstract from the ‘‘ Report of the Committee on 
Standardisation of the American Institution of 
Electrical Engineers.” 

Again, inductor alternators have not been given 
sufficient attention ; however, the few illustrations 
are of a slightly more instructive nature, but a 
lettered sectional drawing of a Stanley machine has 
no description given at all. 

The revolving field alternators are better illus- 
oe perhaps the few pages devoted to this type 
0 machine are the best in the book, but the text 
tells one little of importance concerning this large 
branch of generators, 
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A slightly larger space is given to transformers, 
in which may be found some useful information ; 
but many parts might have been handled in a simpler 
way. The transformer losses, both core and copper, 
are carefully gone into, especially the former, and 
some useful facts are given. The efficiency of the 
transformer is worthy of more attention than is paid 
to it. The regulation and calculation of equivalent 
leakage induction are both clearly dealt with. The 
exact solution of a transformer would have been 
better explained had more than one transformer 
diagram been inserted. Methods of connecting 
transformers have received considerably more atten- 
tion and care, being well illustrated with compre- 
hensive diagrams; the text relating to these is also 


The Westinghouse O D type, the Wagner 
Electric Manufacturing Company’s M type, and the 
General Electric Company’s H type of transformers 
are made use of as typical examples of lighting 
transformers. These are fairly well illustrated, but 
the text is somewhat limited. Constant-current 
transformers have been handled in a usefulway. The 
design of a transformer is demonstrated by an 
example in which many of the methods employed 
are unnecessarily complicated ; a few dimensioned 
sketches would have greatly simplified matters. 

Chapter VII. is ridiculously short to deal with 
motors, although some of the text is well written. 
The induction motor is badly illustrated, and no de- 
tails worthy of mention are shown. The transformer 
method of treatment receives but scant attention. 
The whole chapter is more or less lame ; no mention 
is made of the ‘‘ Heyland diagram ;” in fact, no 
diagram is shown throughout that gives anything 
like a good conception of the working of a motor, 
taking all things into consideration. There are no 
useful notes on structural work, no diagrams on 
flux distribution and leakage, no winding schemes, 
no illustrations given of the various shapes of slots 
employed by different makers, and no examples 
of large modern machines are fully described. 
Indeed, both this chapter and that on ‘ Alterna- 
tors” would be longer and better had only that 
which has been omitted been inserted. There is 
no sign of thoroughness in either. 

Converters are briefly dealt with, yet there isa 
fairly good description of the action of a converter 
in Chapter VIII. ; but again better illustrations are 
badly needed. 

‘The Electromotive Force Relations” and ‘‘ The 
Heating of Armature Coils ” would be better under- 
stood had numerical examples been used. 

There are some good and useful notes on the 
‘¢Transmission of Power,” while those on ‘‘ Suit- 
able Frequencies for Transmission and Distributing 
Systems” give a great deal of information in a com- 
pact form. The same remark applies to a para- 
graph on ‘‘Number of Phases;” there is shown 
the relative weights of line wire to transmit equal 
power over the same distance at the same loss, with 
unit power factor. An interesting comparison is 
made between aluminium and copper for line wires. 
Inductance in two-line wires is ably dealt with. 
Some good line constants are shown in tabular 
form. Chapter X. should find much favour with 
both students and those interested in general test- 
ing. It contains, perhaps, the most useful informa- 
tion in the whole book, and is certainly the most 
complete. Thirty-five tests are given, all of which 
have good diagrams to explain them. 

The book, as a whole, cannot be recommended 
to students as a text-book, owing to the advanced 
methods employed where simpler explanations 
would have given a clearer understanding ; and we 
fear that engineers would require a fuller descrip- 
tion (with detailed illustrations) of modern ma- 
chines, constructed by well-known manufacturers, 
to make the book of practical value to them. 
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GRINDING MACHINES AND 
PROCESSES.—No. X. 
By JoszerH Horner. 


We now give attention to another highly 
specialised department of modern grinding—that of 
holes, or internal grinding. This includes both cir- 
cular and slot holes, and embraces also straight and 
curved links. Grinding of holes, as done on the 
standard types of universal and plain circular 
grinding machines, may properly stand over for 
vi present, to be taken up when dealing with 
those. 

The earliest hole-grinding was that done between 
lathe centres, using wood or lead laps charged with 
loose emery. The usual practice was to cast a body 
of lead round an iron mandrel, the latter affording 
the necessary support. These were made and kept 
in standard sizes for a wide range of holes. The 
laps were grooved longitudinally and spirally to 
retain the emery, and the work was traversed 
in the longitudinal direction over them. This 
practice is still retained in many shops, and gives 
good results. as far as smooth and well-fitting sur- 
faces are concerned, but it lacks the absolute pre- 
cision which is attainable on special machines using 
solid emery wheels, and having means for precise 
adjustment. The principle is still embodied in 
many modern lathe attachments, but carrying solid 
wheels, many of the appliances containing very high- 
class fittings, which can be scarcely classed as make- 
shifts. They are driven from a drum overhead that 
is sufficiently long to permit of the necessary longi- 
tudinal traverse of the belt, and are bolted down 
to the carriage of the slide - rest and traversed b 
it. A number of machines are made of the benc 
type for hole-grinding of arough character—that is, 
without provision for regulating the diameter, or 
the longitudinal truth of the holes ground other- 
wise than by the hand of the workman. These ma- 
chines are generally made to go on a bench, and 
have-central pulleys with wheels, or rather rollers, 
at each end. They differ only from the other 
machines inthe size of the rollers, which naturally 
have to be run at a much higher speed to obtain 
the correct surface speed. ese are not precision 
machines, and we therefore dismiss them with 
mention. There is, of course, a large volume of 
work for which they are practically as good as the 
high-class machines. e work which is done on 
them would often not be machined at all, or only 
cleaned round with a file if the emery wheel were 
not available. In some cases a rough cut only 
would be taken in the lathe with a roughing tool ; 
in others a flat bit would be through ; in 
others a common drill held in lathe or drilling ma- 
chine. Nothing more than this is permissible, and 
is, in fact, good enough for much contractors’ and 
builders’ machinery, cheap hoists, and some con- 
structional work. 

One of the smallest lathe attachments for in- 
ternal grinding is made to fit upon the cross-slide 
of the American form of slide-rest—the t; which 
has a tee groove for the round tool post, the attach- 
ment taking the place of the latter. The spindle 
bearings are mounted in a split boss, with a clamp- 
ing lug on the rear of the attachment by which 


these bearings can be clamped in any horizontal 
position. A long drum and fast and _ loose 
pulleys on a special counter are fitted. Two sets 


of pulleys are provided, so that external and internal 
grinding can be done, the speeds being different 
on account of the difference in the size of the 
wheels, 

Examples of grinding attachments for lathes are 
seen in Figs. 143 to 146. The first two are by the 
Diamond Machine Company, of Providence, R.I. 
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They are made much after the models designed for | 
high-class plain and universal cylindrical machines | 
—that is, with ajustments for taking up wear, and | 
having provision for end thrust, with ample protec- 
tion from access of dust to the bearings. Fig. 144 
will be recognised as having special provision for | 
supporting the long spindle close up to the wheel, 
as well as in possessing adjustment for wear of the | 
spindle in that locality. | 

The attachment shown in: Figs. 145 and 146 is 
by the London Emery Works Company, of | 
Clerkenwell, London. Its novelty lies in the fric- | 
tion drive between the two conical pulleys, one of 
which is either of wood between flanges, or cast 
iron. The driving is by a cord from the drum of 
the counter. The first spindle, A, runs on centres, | 
the second, B, in journals. Adjustment of the 
conical pulleys in relation to each other is made by 
drawing A endwise by the screws and nuts. 

These are simple devices, the obvious outcome 
of the lathe laps. Attachments of this kind are of 
value in small shops, and in special departments of 
large shops where grinding as a system has not) 
bxn adopted, or where the work available for a_| 
special hole-grinder would not be enough to warrant | 
purchasing one. Holes and their spindles can be 
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trued up thus without removal from the lathe, but 
the method is not ‘to be recommended as a regular 
substitute for a hole-grinding machine, because the 
slides of an ordinary lathe are not protected from | 
the dust properly, and it has a bad effect on them | 
would not conduce to delicacy of grinding, more- 
over, to have a heavy mass swinging around, to say 
nothing of the waste of power in doing so. A 
device by the London Emery Works Company is 
| shown in Figs, 147 and 148, with the arrangement 


in time, 


In the lathe attachments just noted the work re- | 


volves as well as the wheel. If for any reason it is 
a to rotate the work, generally on account 
of its bulk or length, an attachment of a different 
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| kind is desirable—that in which the sun-and-planet 
| motion is embodied. This method is — le in 
the case of most work, as it is obviously clumsy to 
revolve a large object for the purpose of grinding 
out a hole in it, which may be but very small. It 





of belting thereto from the overhead and line shaft, 
while the grinder itself is shown enlarged in rela- 
tion to the slide-rest in Figs. 149 and 150. The 
principle of operation is as follows : 

Two movements have to be provided for, one 
being the rotary motion of the wheel, the other 
that of the main spindle, and each is actuated from 
its own countershaft.. The eccentric adjustment of 
the emery wheel must be capable of regulation. to 
suit different diameters of work. Thereare several 
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ways in which these are effected in other machines, 
which we shall notice in due course. 

In Figs. 147 and 148 A and B are the pulleys on 
the line shaft driving to the two counters. A 
drives to C on onecounter, B to D on the other. 
C and D are pairs of pulleys—fast and loose. In 
the first the speed is reduced ; in the second it is 
increased. The pulleys C are on the same shaft as 
the drum E, from which the main or fixed spindle 
is belted. The pulleys D are on the same shaft 
as F, the drum from. which the emery wheel 
spindle G is belted in succession through the 
pulleys a, b, c, d, and e (compare,with Fig. 149). As 
the spindle G is revolved by the belts from 6 to e it 
is also rotated round the main spindle by the eccen- 
tric mechanism which is connected with the latter. 
This is effected by the adjustment of the plate f over 
q, Figs. 149 and 150, the two being pivoted at h. 
The screw j affords the means of adjustment for 
eccentricity of the grinding spindle, and a bolt k in 
a slot hole clamps it ; f is kept closely down on g 
by a V strip having a radial edge. The diameter 
of the hole to be ground equals twice the eccen# 
tricity of the centre of the wheel spindle plus; the 
diameter of the wheel (see the diagram, Fig. 151). 
The motion of the main spindle which controls the 
sun-and-planet movement of the emery wheel 
spindle is very slow ; that of the latter is very high, 
as may be observed by the relative. dimensions of the 
various pulleys. The overhead:for.the main spindle 
makes but 30 revolution, per minute ; that for the 
wheel spindle makes 333-revoltitions. 

The machines to which this piece of mechanism is 
applied are very numerous and varied in type, both 
horizontal and vertical, to suit holes in many classes 
of work, going far beyond the original work of bush- 
grinding In case-hardened pieces, and inserted 
bushes and rings of hardened steel, such machines 
are of great economical value. In some instances 
two spindles are employed—a valuable design when 
holes in a number of articles, as connecting-rods, 
have to be ground to the same centres. 

In this article we will take illstrations of ma- 
chines by the London Emery Works Company, in 
which the mechanism shown in Figs. 147 to 151 is 
applied. 

First we have the simple horizontal spindle ma- 
chine shown in Figs. 152 and 153 in end view and 
elevation. The headstock A carries the wheel, with 
the sun-and-planet motion previously described. The 
two countershafts, pulleys, and drums for the main 
spindle, and emery wheel spindle, are shown at B 
and C respectively. The traverse of the head is 
effected by a rack and pinion by means of a handle 
ata. The bed and standards are of the lathe type. 
The work is carried upon the angle-plate D, being 
secured thereto with bolts and clamps. 

The advantage of this design over the fitting of 
an attachment to an ordinary lathe is obvious. The 
disadvantages are that there is no means of setting 
the work on the angle-plate apart from the hands 
of the attendant and of measurement with rule, 
and that the traverse of the grinding head is not of 
a fine character, and is liable to be jerky and 
irregular, due to the hand operation of a rack and 
pinion. With regard to the first, a jig may be 
fitted for the setting of work, provided the 
number of pieces of the same kind is sufficient to 
pay for it, but there is a good deal of work to which 
this would not be applicable. 

The machine, Figs. 154 and 155, page 661, by the 
same firm, is a much more advanced design, in which 
the provisions for setting work and traversing the 
rot 9 are of a more precise character. The mecha- 
nism of the grinding spindle with the two counters 
are identical, the differences being these : 

The face-plate A, having T grooves for bolts, has 
two movements—a vertical one on the-face and 
edges of the upright B by means of hand-wheel C 
and screw, and a rotary one produced by a worm and 
worm-wheel D, so that fine adjustments are readily 
effected in each direction.’ The wheel head is tra- 
versed by a screw running along the centre of the 
bed. It is operated from the three-stepped cone 
E on the counter, whence the main spindle is driven, 
belted to F on a short spindle, on which is a worm 
driving a small worm-wheel a. The vertical spindle 
on which the latter is fast has a bevel above, driving 
two bevels on the longitudinal feed screw for feed- 
ing and reversal. The latter is effected by the ad- 


justable dogs 6 b ona striking rod struck by the 
stop attached to the head, from which the clutch 
lever is operated. The head can be traversed by 
hand with a crank handle at cin a. location con- 
venient for the workman. 


The nest of bevels is 





protected by acapd. The bed, it will be noted, 
has. a gap to permit of taking in work that would 
not: swing over the top. 

Figs. 156 to 158 illustrate a machine in which 
the headstock and its method of operation 
are exactly the same as in the previous figures, 
but in which the face-plate is of a different design, 
being carried on compound slides, and having a 
rotary motion beside. . The long slide A is guided 
vertically on the pillar B, being moved by the hand- 


Fig . 158. 























wheel ©, operating a worm and wheel, the latter 
‘being ov a vertical elevating screw. The cross- 
‘slide D is traversed along A by the hand-wheel E, 
initré: wheels, and screw. The faee-plate F swivels 
on the face of D, and is clamped thereon at any angle, 
with bolts having nuts recessed below the face. ‘Tee 
grooves receive the bolts for the work. This ma- 
chine is specially designed for long pieces of work, 
such ‘as locomotive side rods, &¢. The face-plate 
measures 5 ft. 9 in. by 1 ft. 2in., and the machine 
weighs about 42 ewt. 








THE BRITISH ASSOCIATION. 
(Continued from page 663.) 
SHIPPING COMBINATIONS. 

An extremely interesting paper by the Secretary 
of the Royal Statistical Society, Dr. B. W. Gins- 
berg, on ‘* Shipping Combinations” was next read. 
The author traced the tendency of ship design 
towards specialisation, well illustrated by the 
vessels built at the Queen’s Island yard. He 
referred to some of the older lines, notably the 
Guion Line, which began to work between Liver- 
pool and New York in the year 1866, and in which 
a certain amount of American capital was em- 
ployed. This was followed by the Red Star Line, 
flying the Belgian flag, and trading between New 
York and Antwerp ; and by the Atlantic Transport 
Line, a British company, which sailed from London. 
For many years the only considerable ocean steamers 
which flew the Stars and Stripes were the four 
vessels of the old American Line, which sailed 
from Philadelphia to Liverpool. These vessels 
were built by Messrs. Cramp. In 1893 a new 
departure took place, the American Line absorbing 
the fleet and goodwill of the Inman Line. The 
United States law prohibited the registration of 
vessels not built in home yards, and considerable 
opposition was given to the inclusion, under the 
American flag, of the City of New York and the 
City of Paris, built on the Clyde. The United 
States shipbuilders were, however, conciliated by 
the promise of two other vessels of equal size ; 
these were the St. Louis and the St. Paul, the 
first ocean steamers built for the Atlantic trade 
in Cramp’s yard for over twenty years. This 
newly-constituted line comprised the fleets of the 
Inman Line, the old American Line, and the Red 
Star Line, and for nearly eight years it continued 
operations. The next event referred to was the 
recent purchase of the Leyland Line. 

Dr. Ginsberg stated that American railway influ- 
ence was at the back of the management of both the 
new Leyland Company and of the American Line ; 
at any rate, it was alleged that when the boom of 
the South African War subsided, the Leyland Line 
obtained more cargo than its rivals. It was 
believed to have been the result of that fact which 
caused the managers of the White Star Line to 
listen to the overtures which were made to them 
on behalf of Mr. Pierpont Morgan. The new and 
expensive ships which have recently been built for 
the line stand at a high cost, whilst their capacity 
is immense. The White Star Line accepted the 
proposals made to them, together with the Dominion 
Company, which owned the fine fleet of vessels 
which, in large measure, came from Queen’s Island 
yard. The Leyland Line and the American Line 
were, of course, bound to go in too, as was the 
Atlantic Transport line, which was a creation of 
American capital, and had also been a large cus- 
tomer of the firm of Messrs. Harland and Wolff. 





The managing director of the latter firm had taken 





a very leading part in the arrangements for the 
completion of the trust, and framed details of the 
undertaking made in respect of the business to go 
to the Queen’s Island yard. 

The paper next referred to the agreement made 
with the German companies. The author stated 
that an interchange of capital had been made of a cha- 
racter to constitute identical interests. The arrange- 
ments between the White Star and the Dominion 
Companies were complicated. No actual price for 
the business was quoted, the agreed payment being 
based upon the dividend paid for the year previous 
to the deal. The amount of the White Star Com- 
pany’s returns to its shareholders had always been 
preserved as a religious secret, but it was believed 
that, in cash and shares, for the 750,0001. capital 
of the company, some 7} million sterling would be 
given. It was known, however, that the shares 
which belonged to the late Mr. T. H. Ismay's 
estate had to be paid for wholly in cash, in con- 
sequence of the terms of his will, and the firm of 
Ismay, Imrie, and°Co. would doubtless receive a 
considerable amount for the commission business 
which they surrendered ; no disclosure, however, 
had been made of this amount. The bulk of the 
shareholders would: receive 25 per cent. in cash and 
the rest in trust paper. The whole thing was to 
be settled up at the end of the current year, and 
no doubt, the author said, the money had been 
arranged for ; otherwise the public would not have 
been taken so far into the confidence of the 
combination. 

Having traced the history of the negotiations, 
Dr. Ginsberg went on to consider what effect the 
new departure would have both on the shareholders 
in the acquired lines and on the travelling public. 
First, it was said that by combination a saving in 
working. expenses equal to 7} per cent. on the 
entire capital of the company would be effected. 
Taking the capital at some 34 million sterling, 
that amounted to an annual saving of upwards of 
24 million sterling. One of the great’ features 
of economy was to be the laying up of unnecessary 
steamers during slack time. Some of the most 
important debits against ships were interest, de- 
preciation, and insurance. All three, the author 
said, ran on, whether a ship were worked or not, 
and thus, if part of the combined fleet were taken 
off the market in bad times, the earnings of those 
kept at work would have to pay these charges, not 
only in respect of themselves, but of those laid up. 
The 74 per cent., the author considered, would be 
a very liberal figure, and, moreover, it was one 
entirely based on estimate. Competition in the 
mail and passenger trade across the Atlantic would 
not be killed, and competing companies, un- 
trammelled by any undertakings to the combination, 
would be in a stronger position than the combina- 
tion itself. The competing lines, if they were 
working at any profit, would in slack times be 
earning with all their ships, whilst the combination, 
having laid up some of its vessels, would only be 
earning with a part of its fleet. Again, the free 
ships would make their return on their natural 
capital, whilst the Morgan combination would have 
to earn enough to pay interest on a vastly inflated 
amount. Mr. Morgan-himself was to receive some 
23 million sterling for engineering the combination, 
and doubtless other persons who had contributed 
towards carrying through this gigantic amalgama- 
tion would likewise obtain their reward. The stock 
would be watered to the extent of the commissions 
which were payable on the deal. One of the 
factors which told against America in the days of 
the war was the high cost of building iron and steel 
ships. The costly ship could not compete in the 
world’s market with the cheap British-built vessel. 
It seemed to him that Mr. , Ace was likely to 
suffer from the same trouble as his predecessors. 
He was buying costly ships. If the ships in the 
new combine were to be worth their face value, 
the initial cost of the vessels, of course, did not 
matter. The commission paid to Mr. Morgan 
would be for ‘‘services rendered,” not for those 
which would continue. So far as was known, he 
had no acquaintance with the ramifications of the 
shipping business. He might pay for the best 
brains, but the men of proved ability would have 
lost the incentive to good work, as they could live 
on the proceeds of the cash they had taken for 
their property. A little discouragement would 
make them leave their business, and they would 
realise that, though they might put their hearts 
into their own departments, there would be leakage 
elsewhere to nullify their best endeavours. It 
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might be said that Trusts had not always been 
failures ; still, none had stood a long-time test yet. 
But the sea business, the author said, seemed 
different from any undertaking which the Ameri- 
cans had, as yet, organised. The sea was not 
Protectionist, and could not be. _Mr. Morgan had 
either to secure a monopoly, killing all rivals, or 
the capital of the combine would not make the 
expected return. Moreover, American cotton, 
grain, and meat were subject to the competition of 
other countries, and any large increase in the 
charge for conveyance must come out of the 
pockets of the American producer. : 

In regard to a feature upon which so much 
emphasis has been laid, the through bill of lading, 
the author pointed out that no evidence had been 
forthcoming to show that Mr. Morgan had control 
of all the railway rates to the Atlantic seaboard, 
and without monopoly that weapon lost its power. 
On the whole, the author was of opinion that we 
had little ground for fear that the red ensign would 
cease to fly over the fleet of the combine. The 
British public, as a consumer, was not likely to 
suffer seriously, because it seemed inconceivable 
that the combine could successfully corner the fleet 
market. In regard to the old shareholders, he 
concluded they were men of experience, who had 
given their assent after mature deliberation. One 
thing was certain, however, though the economies 
promised might prove transitory, or even illusory, 
the ‘‘added water” would remain as long as the 
combination existed. 

A long discussion followed the reading of this 

and the preceding paper (see page 633 ante). It 
was opened by Mr. A. L. Bowley, the Recorder 
of the Section, who thought that Professor Graham 
had exaggerated the ability of the managers of 
trusts, and he did not agree with the view that 
wages would not be affected adversely by the 
formation. of trusts. He thought the only re- 
fuge for labour was political action or conciliation. 
He did not think that trusts would raise wages so 
freely as outside employers would do ; it was para- 
doxical to suppose that the power possessed by 
combines would be used for the benefit of the work- 
veople. 
; Mr. Sydney Young pointed out that there is a 
growing tendency in the United States towards a 
little free trade, and he had no doubt that the 
majority of trusts there formed would go to the 
ground, the exception being the Oil Trust. Prices 
of commodities were being raised except in one 
case, and it was the large supply that could be 
obtained from Russia that kept the oil wells of 
America within bounds. The results of trusts was 
to increase the price of goods all round, and this 
was so exasperating to the American labourer that 
there was a great agitation to overthrow the system. 
Turning to the paper of Dr. Ginsberg, he said it 
was an agreeable thing to find that the Shipping 
Combination would not be a success. 

Sir Bosdin Leach said they had some experience 
of trusts in Manchester, and that experience was not 
altogether of a successful nature. He referred to 
the Salt Union which had been formed, and which 
wrought a great deal of mischief, especially for 
poor people. One trust had actually lost 127,000. 
on the year’s work. His experience had proved to 
him that individual energy and resource were far 
superior to management by a large combination, 
and that the latter was disastrous to employés. 
These remarks applied to the Shipping Trust, which 
relied largely on the idea that the combination 
would secure to railways the ports and the ships. 
That might last for a time, but Free Trade would 
make England independent of such combinations, 
and free shipping would always confer a great 
advantage in the transit between the two countries. 

Mr. Arch. B. Clarke, of St. Andrews, thought 
that the economies attributed to trusts would be 
illusory. The ideal of the trust was monopoly. In 
America the most powerful trust dealt in articles 
under the protection of hostile tariffs against the 
competition of free trade in England. The diffi- 
culty the trust had to face was to maintain a 
monopoly once they had obtained it. 

r. Ginsberg and Professor Graham having 
replied to the discussion, the next paper was taken. 
is was on 


‘*MunicrpaL Trapine,” 
Py .the Hon. R. P. Porter, the Director of the 
nited States: Eleventh Census. Mr. Porter’s 
extremely valuable contribution to this important 


columns,* and we were glad to see that it was re- 
produced in full in the local press, for the subject 
is one that cannot be too strongly urged on the 
general public at the present time, when municipal 
socialism’ is_ making such strides, owing to the 
ignorance and apathy of the British public. 

A long discussion followed the reading of this 
paper. _ It was opened by Dr. Scott, who had had 
considerablerelations with municipal trading bodies, 
and he desired to re-echo the words with which 
‘Mr. Porter had closed his paper—namely, that 
‘municipal trading propensities, if not limited, 
will neutralise. and destroy much of the good 
already accomplished by conscientious municipal 
workers, in their proper sphere, both in England 
and in the United States.” The speaker approved 
of the exertions of municipalities in their legiti- 
mate functions, but was totally opposed to muni- 
cipal trading. If private enterprise could accom- 
plish any services necessary to the community, it 
was not the place of a municipality to step in. 
Everyone who had examined municipal balance- 
sheets carefully, found the actual state of affuirs 
very much worse than the balance-sheet showed, 
because it was one of the growing faults of municipal 
trading that balance-sheets were passed which 
would not be tolerated in any private company. 
For instance, depreciation of electric light and gas 
plants were very rarely allowed for properly. Sums 
that were of the nature of capital were often in- 
cluded in revenue. This was notably the case in 
Glasgow. In the matter of traction we were far 
behind the United States. A number of our towns 
were exceedingly ill lit, because the gas works had 
fallen into the hands of the municipal authority. 
The speaker doubted whether the granting of Jeases 
to companies was the best solution of the tramway 
difticulty. To work economically it was necessary 
there should be some fixity of tenure, and a tram- 
way company on a short lease was always endea- 
vouring to make as much as it could out of its 
concession during the short time it had to run. 

Sir Bosdin Leach did not view the question of 
municipalisation in the same way as the author of the 
paper. In Manchester the people were thorough 
believers in municipalisation. Unfortunately, there 
the tramways had been leased for twenty-one 
years, and the result was that the company 
doubled the capital invested in that period, or an 
amount equal to half a million of money that might 
have been saved to the city. Electric traction had 
come into fashion, but the company would not 
adopt it because their lease had only a certain 
time to run, and therefore Manchester was behind 
the times. Moreover, during the later years of 
their tenure a company would not extend their 
lines to any new district. He thought that the 
system of leasing out tramways by municipal cor- 
porations was a complete failure. The speaker, 
however, was not one of those who would advocate 
the interference by a municipal authority with 
other trades. He doubted whether it was wise for 
corporations to build houses for the poor, but he 
held that every thing that interfered with the pro- 
perty of the town, especially its streets, should be 
done by the municipal authority. In Manchester 
they owned the gas, the markets, the water, and hy- 
draulic power. They had commenced to put down 
tramways, and hoped for from 50,0001. to 100,000. 
a year from the undertaking ; this would be applied 
to the relief of the rates. 

Mr. Bradshaw said that the experience of Not- 
tingham did not accord with that of the last 
speaker. For instance, the gas supplied by the 
corporation cost 2s. 10d. per 1000 ft., while in 
Sheffield, where it was supplied by a private com- 
pany, it was sold at 2s. per 1000 ft. 

Dr. Cannan objected to the terms ‘‘ municipal 
trading”. and ‘‘ municipal ownership.” He pre- 
ferred the expression ‘‘ municipal enterprise.” 
In all municipal undertakings economic prices 
should be charged for economic services. e did 
not agree with those who said that there was nothing 
to be learned from American Municipal Govern- 
ment. The management of the United States 
might be expensive, but he did not think any one 
would say that an American city or town was an 
unpleasant place to live in, and there were many 
things there worthy of admiration. 

Mr. Porter briefly replied. 


OTHER PaPeERs. 
A paper on ‘‘ Municipal Policy and State Control” 


was also read by. Mr..P. Ashley on Friday, and 
the Section then adjourned until Monday, Septem- 
ber 15, when six papers were on the agenda, 


Tuesday. These, however, were of less interest 


to the latter the space at our command rather than 
attempt a more complete report of the work of the 
Section. 

Tue EpucationaL Sxcrion. 


British Association held its meetings in the 
Assembly’s College, Belfast, the sectional president 
being Professor Henry E. Armstrong. «'A' large 
number of papers were read and discussed during 
the four days on which the Section sat. The contri- 
butions this year were hardly as important, from an 
engineering point of view, as was anticipated, and 
for that reason we can deal briefly with the pro- 
ceedings. It was thought that from Sir Frederick 
Bramwell being down for reading a paper that engi- 
neers would find something to occupy them on the 
last day, Tuesday, September 16, on which the 
Section met, but the subject turned out to be one 
not of particular importance from an_ engineering 
oint of view, it being on ‘*A Universal 
nguage.” The main feature in the proceedings 
of the Section was the joint discussion with Sec- 
tion G—the Engineering Section—on the training 
of engineers. This was practically a discussion on 
Professor Perry’s presidential address before Sec- 
tion G. We have already dealt. with this in a 
previous issue.* Another part of the proceedings, 
connected with Section L, of interest to our readers 
was the joint discussion with Section A on the 
teaching of mathematics. This also we have dealt 
with in our report of the. proceedings of the latter 
Section (see page 565 ante). The proceedings were 
largely taken up by the discussion of matters more 
especially of interest to Ireland. This was appro- 
priate, considering the locale of the meeting, but 
the circumstance does not make the proceedings so 
— interesting as they otherwise would have 
een. 
THE PRESIDENT’S ADDRESS. 

Professor Henry E. Armstrong, in his address, 
gave expression to certain of the views on the ques- 
tion of education which he is well known to hold. 
He enlarged upon the necessity for cultivating the 
imaginative power. He considered ‘‘ the tendency 
of education is to kill rather than'to develop the 
very power on which the progress ‘of the world 
depends.” Our slow advance he attributed to the 
lack of imaginative power, or rather the failure to 
exert that power, which, though it’ exists in most 
people, is not brought to life through practice. 
Our system of education had, he maintained, no 
theoretical basis, Educators had failed to keep 
ee with discovery, and therefore had ceased to 

practical. They maintained ‘the superiority of 


vival of medieval times. : 

The establishment at the British Association of 
an educational section indicated that the science 
of education was being developed, and there were 
many signs'‘of liberal views becoming general. The 
new buildings for Christ’s Hospital School were an 
illustration of this. The school provided its own 
water supply, is lighted by electricity generated on 
the spot, and disposed of its sewage. Experi- 
wiiel selenie was to be taught throughout the 
school, and workshops for manual instruction would 
be provided. 

THE Papers. 
The following is a list of the rs read during 
the meeting: ‘‘ Recent Reforms in Irish Educa- 


jects to be Taught as Science in Schools and the 
order in which they should be taken,” by Dr. C. 
W. Kimmins—this paper began. with the Kinder- 
garten and carried the subject to the education of 
boys and girls of 14 to 16; ‘‘Intermediate Edu- 
cation in Ireland,” by Mr. R. M. Jones; ‘‘The 
Introduction of Practical Instruction into the New 
Programme of Irish National Schools,” by Mr. W. 
M. Heller; ‘‘ Technical Instruction in Relation to 
Industrial Development in Ireland,” by Mr. T. P. 
Gill; ‘‘A Universal Language,” by. Sir Frederick . 
Bramwell. 

As already stated, the meeting of the Association 
will be held next year in Southport, and*will com- 
mence on September 9. 











subject has already been printed in full in these 


eae page 390 ante. 


* See page 432 ante, 


Six papers were also read on the following day, , 


to our readers than those we have ‘already. dealt. 
with, and we have therefore preferred to devote, 


The Educational Section at the meeting of the . 


classical training, forgetting that it was but a sur- — 


tion,” by Mr. W. J. M. Starkie ; ‘‘On the Sub: : 
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SOME. CHARACTERISTICS. OF . THE 
FLOW OF WATER IN CHANNELS 
OF VARYING CROSS-SECTION. 

By T. E. Stanton, D.Sc. 

In the calculations for engineering purposes of 
the changes in pressure in water flowing through 
channels of varying cross-section, it is usually 
assumed, following text-books on hydraulics, that 
any deviation from the law of pressure and velocity 
given by Bernouilli’s equation 

24% 

w 29 
ean be accounted for by the addition of a ‘‘ fric- 
tion” term, in which, presumably, a coefficient of 
friction derived from experiments on _ parallel 
channels can be employed. 

Thus, on the supposition that the friction varied 
as the square of the speed, the actual conditions of 
flow in a circular pipe would be approximately 
given by the equation 


p,v f 
+ — +2+ f= 
w 29 S5 


in which 
p = pressure of water. 
v = velocity of flow. 
z = height of water above datum. 
Q = quantity of flow per second. 
r = radius of “ye 
Ff = coefiicient of friction. 
ds = element of length of pipe. 


It will be noticed that the assumption generally 
made is that the loss of head due to friction is the 
same for a given length of pipe, such as A B in 
Fig. 1, whether the flow be from A to B or from 
B to A, provided that the quantity of the flow is 
the same in the two cases. 

That this would not be the case might be pre- 
dicted from the discovery made twenty years ago 
by Professor Osborne Reynolds,* that the ten- 
dency of the flow in a converging pipe is to be 
steady at all speeds, whereas that in a diverging 
pipe is to be ‘‘ eddying ” or turbulent at all speeds, 
which latter fact had been previously noticed by 
Mr. Francis in his classical experiments on the 
flow of water in a diverging tube.t It follows 
as a consequence of this that, given steady 
motion of the water entering the converging 
channel, this state would be maintained up to 
the smallest section; and hence the loss due to 
friction would be much less than the loss taking 
place in the flow through a diverging channel 
of the same dimensions. In his lectures on 
hydraulics at Owens College, Professor Reynolds 
demonstrates experimentally the very considerable 
loss of energy which takes place in a diverging 
channel of rectangular cross-section. 

Some points which still appear doubtful are: 
(1) The effect of the form of the channel; and 
(2) the effect of the angle of divergence on the 
loss of head involved ; and it. was, if possible, to 
obtain further information on these questions that 
the writer’s experiments were undertaken and 
carried out in the Hydraulic Laboratory of 
University College, Bristol, in 1901. 


+ z = constant, 


(1) 





Q’ d s = constant 
wi 


The first observations were made on a channel of | - 


circular cross-section, 44 in. long, the diameter 
varying from ? in. at one end to } in. at the other. 
Experiments were made with water flowing first 
in one direction and then reversed, the pressures 
at the large and small sections for given velocities 
of flow being carefully measured. 

Table I. gives the loss of head due to friction in 
the two cases at varying speeds : 

TasLE I.—Flow in a Pipe of Circular Cross-Section. 


Total Head 




















head of the water flowing as a diverging current to 
a state in which the kinetic energy is practically 
negligible is approximately 25 per cent. of the 
initial velocity head,* and that when the direction 
of flow is reversed the loss is approximately 10 per 
cent. of the final velocity head, and that these 
ratios appear to be the same for considerable 
variations of speed. A possible explanation of the 
discrepancy might be found in the shape of the 
expanding nozzle ; but further experiments with 
carefully-made openings failed to bring about any 
agreement, the relative values of the losses being 
practically the same as in the above. 

2. The Effect of the Angle of Divergence on the 
Loss.—For the purpose of making a series of experi- 
ments on channels of varying angles of divergence 
the arrangement shown in Fig. 2 was used. 

C, C is acasting having a parallel channel, of 
width 2in., and depth .375 in., running from end to 


Fig.1. a ee 
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end. In this were placed the strips F, F so as to 
form a channel of uniform depth, the convergence 
and divergence of which could be varied by planing 
the strips to the required angle. 

The pressures were measured at horizontal dis- 
tances of 1.25 in. along the centre line, the pres- 
sure gauges consisting of vertical glass tubes, all 
connected at the top to a common air vessel, the 
heights of the water columns in the tubes giving 











Velocity fp . v2). wc | 
in Feet (2 + 5) in Feet. | Loss of Head wesm 
per’ | | Direction 
Second at | ————— it | of Flow. 
— Entering |Leaving! Th As Percentage! 
Section. . Avinngy ie 8.) 
som | Pipe. | Pipe. Feet. \of Initial Head 
11.50 227 | 207 | .20| 88 | Converging 
13.12 3.00 | 270 | .30 10.0 = 
16.80 | 486 | 4.42 | fd | 9.9 ‘i } 
25.70 | 11.46 10.35 | 1.10 | 9.6 } a | 
1190 | 222 1.64. | 58 26.1 Diverging 
13.75 | 2.97 219 | .78 26.2 ~ | 
17.25 4.66 348 | 1.18 25.3 M3 
81.30 15.20 11.28 3.92 25.8 és | 
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* Royal Institution lecture, March, 1884: 
+ Lowell Experiments in Hydraulics. 








the values of the corresponding pressures. From 
observations of the pressures along the channel, 
the quantity of the flow and the dimensions of the 
channel, it was possible to calculate the losses of 
energy which took place. For a given angle of 
divergence a set of experiments were made at 
varying speeds of flow. The strips were then ad- 





* In Tables I. and II. the value of p at the least sec- 
tion is taken as the datum from which the pressure is 


justed for another angle, and the observations 
repeated. 
he loss of energy in the diverging channel was 


taken as the difference of the total head ?_ + v at 
w 


2 
the neck and at the wide end. é 

The results of the experiments showed that the 
loss of energy in a diverging channel of rectangular 
cross-section is nearly constant for all angles of 
divergence ranging from 2 deg. up to a certain 
value, after which it increases rapidly, the value 
of this limiting angle being for the cases in ques- 
tion approximately 6 deg. 

These results are given in Table II., page 666. A 
particular feature of them is that with a considerable 
angle of divergence and low speeds of flow the 
diverging channel obviously did not ‘‘run full,” the 
water on leaving the neck forming an approximately 
parallel channel surrounded by ‘* dead” water, with 
the consequence that the rise in pressure was very 
small as the speed was increased. The tendency 
was for the channel to run more and more “full,” 
and thus reduce the loss of head due to the forma- 
tion of the dead water. 

The answers to the above questions therefore 
seem to be that, even under the most favourable 
conditions, the loss of energy in a diverging 
channel is from two to three times the value of 
that which takes place when the flow is the same 
in magnitude, but reversed in direction, and that 
at a certain critical angle, depending apparently on 
the velocity of flow, this loss suddenly increases 
in value, tending to a condition in which the whole 
initial kinetic energy of the water is dissipated in 
eddies. Further, the resultsin Table I. show that, 
although there is sucha wide difference between the 
losses involved in diverging and converging flow, yet 
in both cases this loss varies approximately as the 
square of the velocity. This might appear to be at 
variance with the statement above—that the flow in 
a converging channel tended to be steady ; but it 
must be remembered that in the cases in question 
the water entering the channel had a velocity 
greatly in excess of its critical value, and was con- 
sequently in an eddying condition, which state 
would be maintained throughout the channel. 

Again, if the radius of the pipe can be written in 
the form 

r= at bs, 


the value of the friction term in equation (1) 


becomes* 
i... = 
4bg Sz ) ; (2) 
Applying the results in Table I. to this, the values 
of f for the cases of diverging flow in this particular 
channel are found to be 


0312 -0303 0315 -0306 


which are about four times its value for a parallel 
channel. It is also obvious that if the loss of head 
in the diverging channel is, as indicated in these 
experiments, within certain limits independent of 
the angle of divergence, the values of f obtained 
by such experiments will depend on the magnitude 
of this angle. That is, for a large angle of diver- 
gence there will be a large value of f, which will 
diminish as the angle of divergence diminishes. 
Instead, therefore, of using a variable value of 
f, the writer would suggest that in hydraulic 
calculations of the losses of head in diverging 
channels this loss should be taken as a definite 
percentage of the velocity head at the sinallest sec- 
tion, the value of which, as determined by the 
experiments, is approximately 25. 

or the case of converging channels the deter- 
mination is more difficult, and will apparently 
depend on whether the velocity at the entrance to 
the channel is above or below its critical value for 
that particular diameter. In either case, how- 
ever, it n.ay be safely assumed that the form of the 
channel will have considerable influence on the 
loss of head ; and therefore, if the velocity exceeds 
the critical value, as will be the most usual case in 
practice, this loss may be calculated by means of 
equation (2). 

The fact, brought out in the above experiments, 
that in diverging streams of water there is a limit- 
ing angle of divergence at which the loss due to 
eddying becomes rapidly greater, affords an expla- 
nation of the well-known rule, which was stated by 
Mr. Froude twenty-five years ago—that in the 
design of a ship’s lines greater care should be taken 
to insure fineness at the stern than forward, expe- 


1 1 
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H! = 








measured. 





* Bovey’s ‘‘ Hydraulics,” page 99, 
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WATER-SOFTENING PLANT AT THE DUSSELDORF EXHIBITION. 
(For Description, see Page 670.) 
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rience showing that the eddy resistance of ships is 
considerably increased by a full stern and abrupt 
termination of the water-lines. t 

Although, owing to the influence of the sides of 
the channel, no quantitative results could be ob- 
tained from the apparatus described above, which 
would apply to actual practice, it seemed possible to 
obtain comparative results which would indicate 
the effects of bluntness of stern in ships. For this 
purpose the four channels shown in Fig. 3 were 
made, the boundary on one side being straight, 
and the other curved to represent a ship-shaped 
contour. In these contours the lines forward are 
the same, but the aft ones vary in fulness, No. 1 
having the most gradual changes of slope, and 
No. 4 the greatest. 
TABLE IIl.—Flow in a Diverging Channel of Rectangular 

Cross-Section. 


| 
Total Head | 


( f + i) in Feet. 





Loss of Head. 


Angle of 
Divergence. 


As Percent- 


Initial. In Feet. age of Initial 
Head. 





deg. min. 
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Tasie II].—Flow of Water Past Ship-Shaped Forms. 





Head in Feet of Water. Loss of Head in Feet. 
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| | Percentage 

At Stem. At Stern. Total. of Initial 
Head. 
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Experiments were made on the flow of water 
through these channels, the losses of energy being 
calculated as before. The results are stated in 
Table III. It will be seen that although there is no 
very considerable mcrease in the loss due to eddy- 
ing in passing from forms No. 1 to No. 3, yet the 
slight changes in the water lines between No. 3 and 
No. 4 is sufficient to produce an increase of 30 per 
cent. in the loss. As, however, the eddy resistance 
in ships is generally supposed to be less than 
10 per cent. of the total resistance, this may not 
be of serious practical importance, except as a 

uggestion of the considerable change in the 
motion of the water broaght about by small changes 
in the contour of the surface over which it flows. 








THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 639.) 

Ix the evening following the visit to the Stanley 
Works, the party assembled in the town hall, the 
front of which was adorned by a monster badge 
in .colours of the Institute done in electric 
lights, and the interior of the hall was tastefully 





decorated. Lantern slides were thrown on the | 
screen showing the electric and other effects 
of various expositions, such as Paris, Buffalo, | 
Atlanta, and Omaha; then some fine views of difficult | 
problems in hydraulic engineering on the Pacific | 
Coast, the whole concluding with « wonderful | 
series of photographs of lightning and other electric | 
discharges, by Mr. Wm. J. Jenks, until all won- | 
dered what chance anyone could have in an electric | 
storm until the exhibitor showed one flash taken | 
50 ft. from the camera. 


Srncie-PHasE ALTERNATORS AND POLYPHASE 
CrRcuITs. 

The next morning the meeting convened, and a 
paper by Mr. C. O. Mailloux, entitled ‘‘ An Experi- 
ment with Single-Phase Alternators on Polyphase 
Circuits,” gave an account of a successful result 
under the above conditions. : 

The author described the plant at the outset: It is 
located at Phoenix, Arizona. It is to have two water 
stations on the canal about 15 miles apart, and will gene- 


rate three-phase currents at 22,500 volts and 60 cycles. | 


The receiving station is 9 miles from one generating 
station and 24 miles from the other, the aggregate capa- 
city of both being 600 kilowatts. The first station was 
completed and also a single-phase steam station, and 
while awaiting the construction of the second station it 


was determined to run the single-phase steam plant in 


the confidence with which the experiment was tried.’ The 
diagram shows the conditions attending the experiment. 

The generators A, A having been connected with the 
transformers and excited so as to give the full line voltage 
on the transmission line C, the rotary converter E was 
then started in the regular way. This having been done, 
two of the neg alternators were then coupled in 
succession to the feeder bus-bars, one to each phase. In 
coupling each alternator, # Lincoln synchroniser, suitably 
connected (not shown in the diagram), was u: as a 
hase-indicating device. After the two alternators had 
boon coupled, each to one phase, the connections of the 
| Lincoln synchroniser were then changed so as to show 
| the phase relation between the two phases of the lighting 
| feeder bus-bars. The instrument showed that a perfect 
| quarter-phase relation was being maintained between the 
| two phases, as was —e. ‘he load on each machine 
pei 4 be adjusted, both by regulating the steam supplied 
to the engine at the throttle-valve, and by changing the 
| excitation of the magnetic field. 

After all adjustments had been completed, the line 
switches S were then quickly pulled open, thereby dis- 
|connecting the transmission line, and shutting off all 
electric energy supplied from the water-power station. 
| At the instant of disconnecting, the eed a the rotary 
converter fell off slightly, as was evident, not only by the 
frequency pitch or tone, but also by the readings of the 
direct-current and alternate-curreut voltmeters. This 
falling off was ascribed to the fact that the engine throttle- 
| valves were not fully open. On opening the throttle, the 
| 8 rose gradually, until the frequency again became 
about the same as it was before disconnecting the trans- 
mission line. The index of the Lincoln’ synchroniser 
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connection with the polyphase water - power plant. 
Fig. 16 shows the two plants. A A are the three-phase 
generators ; BBB are the three raising transformers, Cc 
is the transmission line controlled by line switches S at 
the point of entrance in the sub-station, and by similar 
switches at each power station; D D D are the three three- 
phase lowering transformers for the rotary converters E. 
The direct-current leads of the rotary connect with the 
direct-current switchboard bus-bars ; F F are the lower- 
ing transformers of the Scott type which receive the 
three-phase current from the transmission line and 


deliver two-phase current to the lighting feeder bus-bars ; | 


Gand H represent two of the single-phase alternators, 
located in the steam-generating station, which were used 
in this experiment. 

Arrangements were made for coupling the single-phase 
alternators, each with one phase of the two-phase bus- 
bars in the sub-station. This being done, and a Lincoln 
synchroniser connected, the experiment of coupling first 
one and then another of the alternators in multiple with 
either of the two phases was tried, the alternator being 
brought to the synchronous speed by regulating the 
throttle at the engine. Then one of the alternators was 
connected with each phase. The alternators were kept 
in step and made to carry a proportion of the total load. 
It also appeared that the alternators could be utilised in 
balancing the two phases, in case they were unequal in 
potential difference, owing to unequal lode. 

The first problem being therefore solved by these ex- 
periments, the second problem was then taken into con- 
sideration. A little a showed that the rotary con- 
verter, if kept running by the electric current from a 
storage battery, could.be used and could be depended 
upon, being a three-phaser, on the alternating-current 
side, to maintain, first, a three-p current relation on 
the transmission line, by working back through its trans- 
formers; and, second, a two-phase relation on the feeder 
bus-bars by current working back through the Scott 
three-phase-two-phase transformers. It was also evident 
that any source of three-phase current supply would keep 
the rotary converter running and do the same thing, but 
the interesting question was, Could the rotary converter be 
used without such source of extraneous current to keep it 
running, and could it then maintain the desired phase 
relations? In other words, could two single-phase alter- 
nators be maintained in two-phase relation by means of 
a rotary converter, when they were the sole source of the 
energy conveyed to the entire system. After careful con- 
sideration of all the reactions involved, the writer came 
to the conclusion that this could be done, and the experi- 
ment was decided upon, The results completely justified 
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remained all the time at a point 90 deg. from the position 
of synchronism, showing that the two single-phase alter- 
nators were being kept perfectly in the same two-phase 
relation as when the rotary converter was run with 
current supplied from the transmission line. The external 
load was then varied by opening and mie 8 the feeder- 
line switches at the lighting switchboard. The maximum 
load put on was equivalent to more than three-quarters 
of the full current capacity of each alternator ; the load 
being composed almost entirely of incandescent lights, 
the power factor was, of course, somewhat high. _ 
After continuing the experiment for about ten minutes, 
| the alternating-current switches T of the rotary converter 
| were opened. Mr. Beldon, who was in charge of the ap- 
— at the steam-generating station, thereupon imme- 
iately disconnected the alternators from the feeder bus- 
bar lines, the synchroniser having shown that the quarter- 
phase relation was lost at the same instant that the 
rotary converter was disconnected. The experiment was 
repeated with slight variations two or three times, and 
each tine with perfect success. It was found that by 
opening the engine throttles somewhat more than was 
done in the first experiment, and increasing the steam 
pressure available at the engine cylinder before disconnect- 
ing the transmission line, there was less falling off of the 
frequency at the instant of disconnecting. It was ob- 
served that the alternating current in the rotary con- 
verter increased slightly, as was to be expected, at the 
time of disconnecting the transmission line. This was, 
of course, due to the new inter-reactions taking place be- 
| tween the single-phase alternators and the rotary con- 
| verter in consequence of the new function im upon 
| the converter, that of acting as an electro-magnetic 
coupling and flywheel for the two single-phase alternators. 





Exectric Ramway PRosieMs. 


| The remainder of the paper discussed the reactions 
'taking place. The same author presented a paper 
entitled .‘‘ Notes on the Plotting of Speed-Time 
Curves.” This was a mathematical treatise of the 
relation between train resistance, speed, accelera- 
tion, &c., developing formule for the calculation 
‘of all problems arising in the dynamical study 
|of electric railroading. The object of the work 
|is to facilitate the use of speed-time curves for 
|the precise analysis of such problems, which the 
author developed by a graphical method. As the 
topic under consideration was ‘‘ Electric Railway 
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TABLE OF ESTIMATES ON Pans FoR ProposeD ELEcTRICAL EquipMENT OF THE NEw YoRK CENTRAL AND 


Hupson River RAILROAD BETWEEN GRAND CENTRAL STATION AND Mott HAVEN JUNCTION. 


—_—— 


CHARACTER OF STATIONS, &c. 


| Plan. 





1 Direct-current power-station at centre of line and contiguous 
ing conductor ; no batteries” ee ae ao mi 
2 Same as No. 1, with batteries in power-house.. A 


3Same as No. 1, with battery sub-station near Grand Central’ Station and Mott Haven 


Junction .. ea Ser iaks “. as ay oa 
4 Alternating-current power-station on river front near centre 


verter sub-stations near each end of line. 11,000-volt alternating current and 600-volt 


direct current F 


5\Combined direct-current and alternate-current power-station at Harlem River, near one 
| end of line, and one rotary converter sub-station near the other end of line, 11,000-volt 


alternate,current, 600-volt direct current ; no batteries .. 


6 Direct-current feeders from Manhattan Railway sub-station, located near centre of line. 
Transmission from sub-station to working conductor ; 600 volt direct-current energy to 


be purch: 


7 Rotary converter sub-station at centre of line. Alternate-current energy to be purchased 
from Manhattan sub-station, and transmitted at 11,000 volts, Energy to cost } cent 


less per kilowatt-hour than direct-current energy delivered 
8 Two rotary converter sub-stations, one near each end of line, 
purchased from Manhattan sub-station near centre of line 
9 Combined alternate-current and direct-current i 


| line. One sub-station near the other end, and batteries carried on locomotives charged 


from working conductor .. 


10.One rotary converter sub-station ‘near centre of line ; alternate current purchased from 
| Manhattan sub-station No. 7; batteries on locomotives charged from wor! ~ ductor} 2.12) 2.4 | 2.502 | 34.40/ 4.08 | 38.48 | 
11 Direct-current feeders from Manhattan sub-station No. 7, near centre of line, tteries 


locomotives charged from working conductors 
12. Combined alternating-current and di 


wer-station near Harlem River at end of 


rect-current power station at Harlem River near outer 
end of line ; one sub-station near other end Batteries in power station and sub-station 





Total Kwt. Hrs. at Motor Terminals. 


Total Kwt. Hours at Power-House. 


Total Kwt. Hours at Contact Shoe. 
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| ~ 
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| + 

ae om ef 

" ul ) " ul " 

Se Texts, ‘ x a a = ‘<i =) 
to tracks, 600-volt work- cents | cents cents | cents | cents | cents 
ay a sia at --| .447| .60 | 1.06 | 14.02} 6.58 | 20.60 


1472 | 166 | 1.137 | 14.65 | 6.71 | 21.36 
ve ee ee owe | 6476} £668] 1.20 | 14.7 | 7.25 | 21.95 
of line, with rotary con- 


-572| .715 | 1.287 | 15.2 | 7.58 | 22.78 


2.5 | 2.650 | 2.748 | 34.64 | 2.89 | 37.53 


2.5 | 2.336 | 2.503 | 31.40 | 4.23 | 35.73 
2.1 | 2.336 | 2.504 | 31.50 | 3.93 | 35.43 


“Alternate current to be 


-519 | .620 | 1.122 | 16.58 | 7 76 | 24.34 





on 
2.5 | 2.733 | 2.742 | 37.81 | 2.51 | 40.82 




















Alternating-current transmission 11,000 volts ; direct-current conductors 600 volts --| 55] .77t! 1.335 | 15.80} 7.83 | 23 63 


Work,” some further papers treated of that sub- 
ject. The first was entitled ‘* A Study of the Heat- 
ing of Railway Motors,” by Mr. A. H. Armstrong. 
This was not only a very important subject, but 
the character of its author as a careful and accurate 
investigator lent an additional interest. It was, in 
general, the account of aseries of experiments con- 
ducted by him to determine the losses in railway 
type motors varying with the total train weight for 
motor, speed, and frequency of stops. The author 
premised there were little reliable data on the sub- 
ject. He stated that as the heating of a motor is 
the result of average losses within it, these must be 
determined, and their distribution up to any 
‘moment of shutting off the power. He then 
showed these by fourteen speed diagrams. 

The next paper was also of great value to railway 
men ; it was entitled ‘‘ A Method of ascertaining 
by means of a dynamometer car the power required 
to operate the trains of the New York Central 
and Hudson River Railroad Company, between 
Mott Haven and the Grand Central Station, and the 
relative cost of operation by steam and electricity,” 
this was by Mr. Bion J. Arnold. For 2.58 miles the 
track is elevated, and for 2.04 miles it runs through 
a tunnel ; then there is .68 of a mile terminating 
at the station in an intricate stub end yard having 
8 miles of switching tracks. About 620 trains are 
handled daily, and most of the empty cars have to 
be returned to Mott Haven for lack of storage 
tracks. As a result of his tests, which were elabo- 


locomotives to perform the present Steam. Electricity. 
service and that 33 electric loco- 
motives could perform the same 
service... es ane sae me 7.83 


Total in cents ... 24.18 93.63 


From these figures it appears that while there would be 
a slight annual saving in operating expenses in favour of 
electricity, it is not sufficient to warrant its adoption on 
the grounds of economy in operation alone, although its 
—— can be justified on other grounds. 

These figures could be made more favourable to elec- 
tricity were an optimistic view of many of its advantages 
taken, and the probability is that practical operation will 
show a somewhat greater gain than here indicated, but it 
has been deemed best by the writer to maintain a con- 
servative view throughout the entire investigation. 

It is, however, safe to conclude that the saving in 
operation expenses by the electric system would be suffi- 
cient to offset the increased fixed charges due to the addi- 
tional investment made necessary by its adoption. 


When it is considered that several bad accidents 
have already occurred on this division, and that 
public sentiment has loudly demanded a change, it 





Line 


(r477.") 


009000-000000 





rately described and illustrated by curve diagrams, 
Mr. Arnold concluded that properly-powered elec- 
tric locomotives, having a total 

each, could perform the service of the steam loco- 
motives. 


trical energy to haul a ton one mile over this divi- 
sion at 63 watt-hours : 


In the preparation of estimates, twelve distinct plans 
of generation and distribution were considered for the 
equipment of a part of the New York Central and Hudson 
River Railroad, and the results tabulated as shown in the 
Table below. All the estimates were computed upon the 
same basis so far as cost of fuel, labour, ne 7 losses in trans- 
mission were concerned. 


As to the cost of steam and electricity, the author 
stated ; 


‘ Steam. Electricity. 

perating expenses per locomotive 

mile, exclusive of fixed charges, 

but including water, labour, cost of 

cleaning and repairing tunnel, and 

1 other expenses of locomotive 

i Shinty RE LINE RAMEY 15.80 
ixed charges per locomotive mile, 
assuming that it now requires 40 


His calculations determined the elec- | Propulsion, 


| will be seen that Mr. Arnold’s investig 


ight of 65 tons | timely. The next paper was also one bearing on 
oS ae tn "o, | the use of electricity at the same place for train | 


and was entitled ‘‘ Comparative 
| Acceleration Tests with Steam Locomotive and 
| Electric Motor Cars,” by Mr. B. J. Arnold and 
Mr. W. B. Potter. The main facts brought out 
in this paper were given by us on page 483 ante. 

Quite a general discussion followed these papers, 
in the course of which Mr. H. W. Leonard pointed 
out that he had presented a paper some years ago 
describing a system for long-distance traction. He 
then described one being installed at Oerlikon with 
'stations 17 miles apart, supplying single-phase cur- 
rent at 15,000 volts.* 

Mr. Bion J. Arnold then described a single- 
phase railway system for a 20-mile road in Michigan, | 
constructed under his supervision. He designated 
the system as the electro-pneumatic, and said the 
principles were as follows : 








1. A single-phase or polyphase motor, mounted directly 
upon the car, designed for the average power required by 
the car, and running continuously at a constant speed and 
a constant load, and therefore at maximum efficiency. 

_2. Instead of stopping and starting this motor and dis- 
sipating the energy through resistances, as is customary 
with all other systems proposed, the speed of the car is 
controlled by retarding or accelerating the field or stator 
of the motor, by means of comp air, in such a 
manner that a portion of the energy is saved which is 
ordinarily dissipated through resistances, and stored to 
assist in starting the car, helping over grades, for use in 
switching purposes, and for the operation of the brakes. 

3. By this method of control an infinite number of 
Fee are secured from zero to the maximum pe of 
the car, which latter may or may not be at the syn- 
chronous speed of the motor ; for with the air-controlling 
mechanism working compressing, the s below syn- 
chronism are maintained, and by reversing the direction 
of the air through the controller, speeds above synchro- 
nism may be attained for reasonable distances. This 
feature gives to the alternating-current motor the element 
absolutely essential for practical railway work, for it 
permits a car or train to ascend a grade at any speed with 
the motor working at its maximum efficiency, and im- 
parting its full power to the car. When descending the 
grade the motor may utilise its full power drawn from 
the line in compressing air, or it may be used to compress 
_ — the stored energy of the train, thereby acting as 
a brake. 

4. The current will be taken from the working conduc- 
tor at my voltage up to the limit of the insulation ; and 
in case this voltage is high (the line is being built for 
15,000 volts) a static transformer will be carried upon 
each car, and the pressure reduced from the line volt- 
age to the voltage of the motor, which in the case under 





construction is designed for 200 volts. Where it is 


| unnecessary to utilise so high a line pressure, the motor 


| 


may be designed for the working voltage, and the current 
fed directly from the working conductor into the motor, 
thus eliminating the static transformer. 


That afternoon there were two interesting furic- 
tions. One was an organ recital at Barrington 
House by a celebrated organist and composer, 
This was on the invitation of the Thursday Club 
of ladies of Great Barrington. This organ is said 
to be the finest in the United States, and to have 
cost its owner 200,000 dols. 
one of the finest in the country, and located in 
beautiful grounds, with fountains and artificial 
lakes. The view from the terrace reminded one 
of that from Hampton Court. For two hours 
the audience was spellbound, and utterly oblivious 
to the time, with the result that some of us missed 
the other function. The room where we assembled 
for the recital was similar to the atrium in Roman 
houses, and the marble pillars, which were mono- 
liths, came from Egyptian quarries, and were 
magnificent specimens. The organ itself was as 
high as the roof, and the house was four lofty 
storeys. The evening closed with a grand ball, at 
which the beauty and wealth of the locality were 
in most delightful evidence, and at 2 a.M. they 
were still dancing. 


STANDARDISATION. 
Friday’s session commenced with a paper giving 
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1902, page 481, 


* An account of this appeared in opr issue of April 11,. 


the report of the Committee on Standardisation, of 
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Fig. 17. Low Equivalent A.C. Arrester showing Series and Shunt Resistance 
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Each subject was then taken up in detail. The 
whole formed seventeen to eighteen volumes of fine 
print, and showed great care and large expenditure 
of time by a number of very busy electricians. 


LIGHTNING ARRESTERS. 


This was followed by a paper entitled ‘‘The 
Functions of Shunt and Series Resistance in Light- 
ning Arresters,” by Mr. P. H. Thomas. The author 
described a new method which enables an arrester 
on an_alternate-current circuit to suppress the 
are which follows the static discharge. This in- 
volves the use of series and shunt resistance in 
connection with a multi-gap arrester. The arrester 
is adapted to alternate-current circuits only, and 
is called the ‘‘low-equivalent alternate - current 
arrester.” 


The complete lightning arrester embodying the shunt- 
ing principles is shown in Fig. 17, page 667, and consists 
of a number of small air gaps connected between line and 
ground, a portion of these gaps being shunted by resist- 
ance, marked ‘‘ shunt resistance,” and a series resistance 
placed in the earth connection. The shunt resistance is 
usually placed, as shown, next the series resistance, and 
preferably half of the total number of gaps are shunted. 

It is evident that when the arrester is not in action, the 
point P at the junction of the shunted and series gaps is at 
ground potential, and consequently that the arrester will 
discharge whenever the voltage of the point M of the line 
reaches a potential above the ground sufficient to cause 
the series gaps to break down ; that is, the voltage on the 
line necessary to cause the arrester to discharge is that 
required to break down the series gaps alone, regardless 
of the presence of the shunted gaps. This has a very im- 
vortant bearing on the protective power of the arrester. 
Derles actual discharge the operation of the arrester is 
as follows : 

When the series gaps break down, the resistance be- 
tween, the points M and P is momentarily reduced to prac- 
tically zero, and the full amount of the potential of the 
line is then thrown on the shunt and series resistances. 
If this potential, which is thus abruptly applied to the 
resistances, is high, the shunted gaps will be broken down. 
This makes, for the instant, a direct path for the static 
discharge from line to series resistance. Theory and ex- 
periment both show that practically no ter voltage, 
‘aeriper it be suddenly applied, is required to break down 

0th series and shunted gaps than the series gap alone. 
This result is due to the fact that the two sets of gaps are 
broken down separately, one after the other. If condi- 
tions are right, current from the generator will then 
follow the static discharge through the gaps, establishin 
an are. The current will flow through the shunt an 
series resistances, and usually through the shunted gaps; 
but if the various parts are properly proportioned, the 
shunt resistance will take enough current from the shunted 
gaps, so that the are cannot hold in the latter, and will 
drop out. Once the are drops out in the shunted gaps, it 
must pass through both resistances, which will reduce the 
current strength, and enable the series gaps to suppress it 
altogether. 

The series resistance is found necessary for the success- 
ful operation of the arrester as outlined above, to prevent 
the enormous rush of current, which, on circuits of large 
generating capacity, would otherwise follow discha 
and cause lights to dip and synchronous apparatus to fall 
out of step, as well as over-heating the arresters them- 
selves, This series resistance through which the dis- 
charge must is evidently in general an objectionable 
feature in the arrester, although it will be practically 
harmless if its amount is not too great. By the use of the 
shunt resistance the value of the series resistance is kept 
comparatively small. 


ELECTROSTATIC WATTMETER. 


‘The Electrostatic Wattmeter in Commercial 
Measurements,” by Mr. Miles Walker, followed. 
He stated, although the use of the quadrant electro- 
meter as a measuring power was well known, the 
electrostatic wattmeter was almost unknown, and 
then he summed up its advantages and disadvan- 
tages, and discussed the principles underlying its 
construction and uses. 


Dretectric Hysteresis. 


‘*Energy Loss in Commercial ‘Insulating Mate- 
rials when Subjected to High Potential Stress,” by 
Mr. Charles Edward Skinner, detailed a series of 
tests on fibrous materials. In variations of tem- 
perature due to variation of stress he found: 


1. With moderate stress th» temperature of the mate- 
rial rises rapidly at first, then more slowly, then becomes 
constant. The actual rise in the temperature for a given 
voltage depends on the facility with which the material 
can dissipate its heat and on the temperature of the sur- 
rounding medium. 

2. As the stress is increased, a point is finally reached 
where the heat is developed at a greater rate than it can 
be carried away, and temperature then rises until the 
material chars, and breakdown results. 

3. When material is not thoroughly dried, the tem- 
perature rises much more rapidly than in well-dried stock. 
The increased temperature cannot be accounted for by 
the increased C? R loss due to lower insulation resistance. 
The heat generated tends to dry out the material, and 
the temperature may fall as the drying proceeds. 

4. The final breakdown in fibrous materials usually 





HIGH-SPEED TWIN-PLUNGER PUMP. 
CONSTRUCTED BY THE MASCHINEN UND ARMATURFABRIK, FRANKENTHAL. 
(For Description, see page 670.) 

















results from the burning of the material and not from! however, the electromotive force is sufficiently low, 80 
mechanical rupture. ~ en the electromotive *force | that an appreciable time elapses before breakdown occurs, 
applied is far above the dielectric strength of the material, ' the breakdown is probably due to burning caused by the 
the breakdown may be due to a mechanical rupture. If, | heat generated in the material. There may be some 
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DOUBLE-ACTING HIGH-SPEED MINING PUMP. 
CONSTRUCTED BY THE MASCHINEN UND ARMATURFABRIK (FORMERLY KLEIN, SCHANZLIN, AND BECKER), FRANKENTHAL. 





attendant chemical action, but this is thought to be a 
result and not a cause of the excessive heat. The lower 
the electromotive force applied, the longer the time 
required to produce toienows under a given set of 
conditions. 

5, It follows from (4) that if the temperature is kept | 
low, either by providing good ventilation or by artificial | 
cooling. the stress required to cause breakdown in a time | 
test will be much greater than if the material is not so 
cooled. | 

6. The actual temperature measured in most fibrous | 
materials before breakdown occurred was usually 175 deg. | 
Cent. or more. In no case did a breakdown occur directly 
at the point where temperature measurements were being | 


(For Description, see Page 670.) 





11. These curves show that the rate of increase of loss 


is greater at high than at low temperatures, therefore 


giving the reason for the greater rise in temperature with 
a given stress when the initial temperature is high than 
where it is low. Other tests have shown: 

12. That the loss increases very rapidly when the tem- 
perature approaches the charring temperature of the 
material. 

13. Losses as great as 5 watts per cubic inch have been 
measured in material before serious injury resulted due to 
charring. A considerably less loss than this will, how- 
ever, char the material in time unless special means are 
taken to dissipate the heat generated. 

14. It follows from considerations of rise of tempera- 


made, and the temperature at the breaking-down point | ture due to increased stress, and increase in loss due to 
was probably higher than measured, especially as the | increase in temperature, that a long continued test at high 
rise in temperature seems to be very rapid at the point of | stress may seriously injure the insulation of a piece of 
breakdown just before this occurs. | apparatus without this being made apparent by the test. 
7. With a age stress, the initial and surrounding | This has often been spoken of as “straining the insula- 
temperature has much to do with the rise. This is due! tion ” for want of a better term, the idea being that this 
to the fact that the loss in the material increases rapidly | wasin some way analogous to the straining of a piece of 
with temperature. For example, if the material and metal beyond its elastic limit. It is probable that this 
9 pe hag? - at 20 deg. Cent. and the stress applied | “ straining ” is always due to charring. 
8 20, volts, se i , i | ici rae 
the rise in yrs ppeeners will not be nearly; 7, regard to variation of loss due to variation of 


80 great as if the initial and surrounding temperature +4 
is at 80 deg. Cent. Tests have shown tot ns a a voltage, he stated there were two conditions to be 


frequently results under the latter conditions from a stress | considered : 

that would not injure the material under the former. | ; F 
A yes he | (a) Variation of Loss with Voltage, the Temperature 

8 to variation of loss due to variation of tem- Remaining Constant.—If the loss in a dielectric is due to 
perature the author found : | partial conduction, as has been stated by Hess, it is to 
8. Th ‘ te axpenaed that this loss will vary as the square of the 

m. e — loss in fibrous material increases with | voltage applied. This fact was shown experimentally by 

oe the rate of increase in the loss being greater | Mr. Steinmetz in 1892, and the law announced by him at 
- : - rate of increase in the en | that time is as follows: : : ; 

: 4 rate of increase depends upon the kind of  _‘‘ The energy consumed by the dielectric medium under 
. he on its condition with respect to dryness, &c. | alternating electrostatic strain is directly proportional to 
ted € local heating found in a mass of poorly venti- | the square of the intensity of the electrostatic strain.” 

ton material is due to a greater initial loss in one por-| In his original note on this subject, Mr. Steinmetz 

Honey —_— increased heating, this in turn causing greater | stated that this law was not true beyond a certain 

eB a until the temperature finally reaches a point at | limiting strain, and was not true at lower strains until 

charring and breakdown result. | the dielectric had been allowed to recover by standing for 





some hours. This phenomenon, noted by Mr. Steinmetz, 
was in all probability the effect of temperature on the 
dielectric of his condenser. This shows that in tests of 
this kind care must be taken to prevent the temperature 
pe during the test and thus masking the results 
sought. 

15. The tests made show a fair agreement with the law 
above noted, the increase in loss usually being slightly 
greater than the square of the electromotive force. 

(b) Variation of Loss with Voltage, the Temperature 
Varying, Due to the Loss Itself.—It has al y been 
shown that there is a rapid increase in the energy loss in 
a body of insulating material due to increase of tempera- 
ture ; also that the energy loss varies approximately as 
the square of the voltage when the temperature remains 
constant. 

16. It follows, therefore, that under the usual condi- 
tions of high potential stress the loss will increase more 
rapidly than the square of the voltage, because the 
temperature increases at the same time. 

17. The rate of this increase will depend on the facility 
with which the material can get rid of its heat, and on 
the length of time the material is subjected to each 
successive stress in carrying out the test. 

18. It will also depend on the initial temperature of 
the material and the temperature of the surrounding 
medium. 

It will be seen that many of the conditions named 
under variations of temperature due to variation of 
stress apply to this case. : 

Like all the other phenomena described in this paper, 
it has been found very difficult to make check measure- 
ments on the losses of a large number of samples of 
materials at different frequencies and deduce a mathe- 
matical law from the results, 

19. It will be noted from these curves that the rate of 
variation for this particular set of tests is approximately 
in proportion to the frequency at the lower temperatures, 
but follows a different law at the higher temperatures. 

20. In some other tests which were carefully made, 
the loss varied approximately as the square root of the 
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frequency ; but these results are not sufficiently well sub- 
stantiated to announce as a law. 


The author then showed a diagram of connections 
for measuring insulation losses of 5000-kilowatt 
alternator armatures, the loss measurements being 
made at about 5000, 10,000, 15,000, 20,000, and 
25,009 volts. He plotted the curves which were 
shown and deduced the following : 


22. The variation in loss due to variation of stress is 
slightly greater than the square of the stress applied. 
This increase in. rate cannot be due to temperature, as 
the total loss is not sufficient to cause appreciable heat- 
ing, and measurements made during a 30-minute appli- 
cation of 25,000 volts did not show any variation in 
the loss, 

23. The increased loss at the higher temperature was 
somewhat greater than was to be expected from measure- 
ments made on small samples of material. This may be 
due to an actual difference in the loss of the two machines 
or to the fact that it is nearly impossible to get any 
accurate measurement of the average temperature of the 
insulation of a machine of this size. 

24. The loss at 25,000 volts is not sufficient to cause 
any injurious heating, even in a long-continued test. 

25. The rate of increase of loss indicates that at a 
point not far above 25,000 volts the loss would be suffi- 
cient to cause heating and possible damage to the insula- 
tion if the stress were applied for any considerable length 


of time. 
(To be continued.) 


’ 








THE KLEIN HIGH-SPEED PUMPS. 

One of the leading firms in Germany for the con- 
struction of pumping and condensing plant is the Mas- 
chinen und Armaturfabrik, formerly Klein, Schanzlin, 
and Becker, of Frankenthal. The Klein condensing 
and water-cooling installations are already well known 
in this country, where they have been successfully in- 
troduced by the Klein Engineering Company, of Man- 
chester. The German company exhibited at Diissel- 
dorf, in the Mining Building, two high-speed electri- 
cally driven pumps, illustrated in Figs. 1 to 3, pages 
668 and 669; Fig. 1 being reproduced from a photograph 
taken at the Exhibition. One of these, a twin plunger 
pump, Figs. 1 and 2, —— the ornamental fountain 
in the Exhibition grounds, and delivered 145,000 gallons 
per hour. The chief dimensions are : 


Diameter of plungers 10.23 in. 

Stroke ae oA ie ose 15.74 ,, 

Speed ae ite on ... 150 revolutions per 
minute. 


The pump is driven by belting by an electric motor 
of the Deutsche Elektricitaéts Werke, of Aachen; 
this runs at 400 revolutions and develops 200 horse- 

ower. 

The second pump, shown in Fig. 3, is a double- 
acting high-speed mining pump. It was coupled direct 
to a 60 horse-power electric motor, built by the 
Elektricitiits Actien-Gesellschaft, Ernst H. Geist, of 
Coiogne-Zollstock. It ran at a speed of 220 revolu- 
tions, and delivered 9900 gallons per hour against a 
head of 820 ft. 

Diameter of p!unger 
Stroke = nee es 

The bearings are fitted with ring lubrication; the 
plunger is lubricated mechanically. It contains a 
small air-compressor for renewing the air in the de- 
livery chamber, which is constantly being absorbed by 
the water. 

The pumps built by the Klein, Schanzlin, and 
Becker Company are fitted with spring valves of the 
ordinary pattern, and not with mechanically-governed 
valves. The suction valves are connected to the 
suction chamber by tubes, which lead the water verti- 
cally through the valve openings ; by this means com- 
paratively small quantities of water are accelerated 
and held in check at each stroke of the plunger, and 
an air cushion is carried to the centre of the valve, 
preventing its upsetting. These high-speed pumps 
can draw Dane a height of 20 ft. to 23 ft. 

Besides the two pumps illustrated, the company 
supplied two feed-pumps, which were at work in the 
main boiler-house, seuieaeian section, and one feed- 
pump in the brown coal boiler-house. 


... 4.33 in. and 6.29 in. 
aa 7.87 in. 








WATER-SOFTENER OF THE MASCHINEN- 
FABRIK GREVENBROICH. 

On page 268 of our issu» of August 29, in our series 
of articles on the Diisseldorf Exhibition, we briefly 
mentioned the water-soften:ng plant of the Maschinen- 
fabrik Grevenbroich (formerly Langen and Hund- 
hausen), of Grevenbroich, in Rhenish Prussia. This 
apparatus was one of three, each of a capacity of 20 cubic 
metres (about 4500 gallons) per hour, purifying the 
water for the Exhibition boiler service. The Greven- 
broich apparatus in particular dealt with the hot-well 
water from the injection condensers, sending the 
purified water straight to the boilers. We illustrate 


on pege 665, the actual plant which was in operation 
in the Exhibition. 


Broadly speaking, the softener may be described asa 





horizontal filter press. There is a natural prejudice 
against filter-press purifiers, the allegation against them 
being that they might easily become clogged and cause 
trouble. It will be .seen, however, that the ribbed 
plates which the Grevenbroich Works apply are 
easily dismounted and cleaned, so that clogging need 
not 4 feared. This apparatus enjoys considerable 
popularity in Germany, and is employed in many large 
engineering, chemical, and metallurgical works ; many 
of the Rhine steamers are also fitted with these 
softeners. 

The plant is designed for purification with 
lime, soda, or caustic soda, as may be desired. 
When the water contains a considerable amount 
of carbonates of lime and magnesia and only a 
little sulphate of lime, the manufacturers recom- 
mend the use of slaked lime and soda, or of lime 
and soda, both in the caustic state. Caustic soda 
alone will be preferable when the soda carbonate, 
resulting from the decomposition of the natural bicar- 
bonates, would suffice for the precipitation of the sul- 

hate of lime. In the presence of much sulphate of 
ime, both soda carbonate and caustic soda should be 
applied. The softening requires, as a rule, the use of a 
special pump and of steam ; the steam is not wasted, 
however, since the feed-water has to be heated in 
any case. 

The general arrangement is the following. Heater 
cells, precipitation vessel, and filter presses are all 
mares in one frame, yet separated. It has often 
been attempted to do away with the special precipita- 
tion tank ; but those attempts have not answered. In 
the Grevenbroich apparatus, the heater cells are 
placed on the right-hand side of the precipitation 
cylinder, and the filter presses on the left. The fil- 
tered water, however, returns through the heater cells, 
so that the steam heat is fully utilised. The vertical 
compound pump, which also works the lye pump, takes 
the water to be dealt with from the condensing water 
tank, and forces it through the heater cells, which are 
arranged in series ; the water then enters the precipita- 
tion cylinder, where it is mixed with the chemicals ; 
the turbid liquid is forced through the filters and con- 
ducted back, through the precipitation cylinder and 
the heater cells, to the pure-water tank reservoir. 

The heater cells or elements consist, as shown by 
Figs. 5 to 9, of a number of ribbed plates ; the number 
depends upon the capacity of the apparatus. Each 
aa is provided with a separate inlet for steam and 
or water. The water to be heated enters from a 
common conduit below, the steam enters above. 
combining the plates a series of chambers is formed 
alternately for steam and for water; the steam and 
water are entirely separate from one another, and 
direct contact between them is not possible. The 
water ascends in a zigzag path, following the ribs cast 
on the plates, and collects in a common conduit above, 
which takes it to the precipitation cylinder. The 
steam descends in a similar manner, the condensed 
steam flowing off below through a pipe. 

When the heater cells are iad, rubber tape is 
packed between the joints to prevent all escape of 
water and steam. The rate of flow of the water 
through the ribbed passages is so rapid that clogging 
is not likely to occur. Should it arise, however, 
the plates can easily be dismounted by loosening 
the four bolts which hold the cell plates together, 
separating the plates, which will then lie open 
for inspection and cleaning. The necessary scraping 
can quickly be accomplished. We are informed that 
this cleaning is not required more than once a year, 
and that some softeners operate for more than a year 
without having to be disconnected. The heater plates 
which we illustrate are 600 by 700 millimetres (23.6 in. 
by 27.6 in.). The thickness of each plate is 30 milli- 
metres (1.2 in.). 

The filter-press plates, details of which are shown 
in Figs. 10 to 12, have the same length and width, but 
the frames are thicker—40 millimetres (1.6 in.). The 
maximum capacity of these apparatus is 2200 gallons 
per hour. The plates are pressed together by a central 
screw, as shown in Fig. 2. A filter cloth is hung over 
each filter element, holes being provided in the cloth for 
the inlet and outlet passages. At the inlet passage the 
cloth is secured by a bolt; the washers are made 
of wrought iron, the plates themselves being cast 
iron. The screw-nuts and their bushes are brass. 
When the filter plates have been assembled, they 
form a series of * eal chambers, into which the 
impure water enters from below, the inlet and outlet 
chambers of each cell being separated from one an- 
other by the cloth through which the water has to 
force its way. The filtered water collects in a conduit 
above. The peculiar corrugations of the plates deserve 
attention. The chambers are opened and emptied in 
the usual manner. 

As a rule, the apparatus is combined with a special 
force-pump. If the lye pump were worked by the 
boiler feed-pump, and a closed circuit maintained 
for the water on its way from the heater to 
the boiler, the air escaping from the impure water 
would pass into the boiler. As illustrated, the 
force-pump also actuates the lye pump. When the 





feed-water is taken from a high-level tank, arrange. 
ments can be made for a closed circuit, in which case 
the lye pump is combined with the boiler feed-pump, 

To start the softener, some steam is first admitted 
into the heater cells to warm them ; the force-pump 
is then set in motion. The action of the apparatus is 
controlled by means of a soap test; the graduated 
flask, which are provided with a glass stopper and soap 
lye, are mre by the manufacturers. Ammonium 
oxalate, which can also be obtained, would furnish a 
more delicate reagent, as every trace of lime left would 
betray itself by a precipitate. When caustic soda is 
applied in the softener, the test is very easily con- 
ducted with the aid of red litmus paper, the respective 
sample having first been mixed with a little barium 
chloride and filtered. 

The sets of apparatus which we have described are 
constructed in the following four sizes : 


Capacity from 400 to 3000 litres per hour ; plates 400 by 
500 millimetres. : 

Capacity from 3000 to 10,000 litres per hour ; plates 600 
by 700 millimetres. 

Capacity from 10,000 to 25,000 litres per hour ; plates 800 
by 900 millimetres. : 

og mag 4 from 25,000 to 50,000 litres per hour; plates 
1000 by 1000 millimetres. 


In addition to these water-softeners, the Maschinen- 
fabrik Grevenbroich also builds softening apparatus of 
asimpler kind. The chief part of these is a vertical 
cylindrical tank, which is overtopped by the lye vessel 
and preheater. Into this vessel enter the lye, steam, 
and a portion of the water to be treated. Through a 
syphon the mixture then descends, passing through 
a central pipe into the lower part of the cylinder, in 
which the mud settles. The slowly-rising, fairly clear 
water is drawn off above and sent through a gravel 
filter, in which a layer of gravel lies on a perforated 
false bottom. The water enters above the gravel, into 
which penetrate a number of vertical perforated pipes. 
This pipe system can be turned about its vertical 
axis to clean the filtering material from time to time, 
during which operation water is forced through the 

ipes. 
. When the water is very hard, the construction is 
modified. The general arrangement remains the same 
as firstdescribed. But the cylindrical space surround- 
ing the central pipe in the precipitation tank cylinder 
is fitted with a large number of conical hoods, through 
which the water, deprived of the heavier mud, which 
sinks, forces its way up in a zig-zag path, ascending 


yjat an angle of about 45 deg. between funnels 1 


and 2, descending between funnels 2 and 3, and so on. 
In this way so good a clearing is obtained that no sub- 
sequent filtering is required. 








THE SCHERZER ROLLING LIFT-BRIDGE. 

ON our two-page plate and on page 676 we publish 
this week illustrations of the Scherzer rolling lift-bridge 
which carries the tracks of the Chicago Terminal Rail- 
way Company across the Chicago River, near Taylor- 
street, Chicago. The bridge in question is representa- 
tive of a type which of late years has been used to a 
very considerable extent in the United States, and for 
quite large spans. It is, it will be seen, a modification 
of the bascule system; but the leaves, instead of turning 
round hinges, are arranged to roll on a special track, 
being counterweighted so as to be more readily handled. 
As we intend to publish a number of further illustra- 
tions, we shall reserve till then a detailed description 
of the structure ; but in the meantime we may mention 
that the span is 275 ft., and carries two lines of 
railway track. 








INSTITUTION OF Marine ENGINEERS. — This useful 
institute, whose membership includes not only con- 
structive but sea-going engineers, will hold its fourteenth 
annual conversazione and ball in the Great Eastern 
Station Hotel, London, on Friday of next week. At 
the same time there will be an exhibition of models, &c., 
and looking to the success of past entertainments of a 
similar nature, there is every prospect of an interesting 
function. 





Our Pic Iron Aproap.—The disorganisation of 
American industry occasioned by the great strike in the 
coal trade in Pennsylvania and other districts had the 
effect of very greatly increasing the deliveries of British 
pig iron to the United States in October, the shipments 
to that quarter for the month having been 55,003 tons, as 
compared with 3014 tons in October, 1901, and 1076 tons 
in October, 1900. There would probably have been an 
increase in the American demand for British pig even 1 
the great coal strike had not occurred. as the productive 
resources of American metallurgical industry have also 
been overtaxed of late, coal strike or no coal strike. The 
effect, however, of the remarkable American demand for 
British pig in October was to send up the exports for the 
month to 110,521 tons, as compa with 67,579 tons in 
October, 1901, and 113,183 tons in October, 1900. In the 
ten months ending October 31 this year we sent the 
Americans 336,147 tons of pig, as compared with 36,379 
tons in the corresponding period of 1901, and 41,415 tons 
in the corresponding period of 1900. 
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ELECTRIC TRAMWAYS. 


Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 11, Mr. John 
Clarke Hawkshaw, M.A., President, in the chair, the 
paper read was entitled *“ Electric Tramways,” by Mr. 
C. Hopkinson, M. Inst. C.E., Mr. B. Hopkinson, and 
Mr. E. Talbot, M. Inst. C.E. 

The authors stated that when, about the year 1897, 
electric tramways had begun to be constructed in Great 
Britain on a large scale, there had already been many 
thousand miles in operation in America, and a vast 
amount of American experience had been available in 
connection with this branch of engineering. Conse- 
quently, British tramways had been constructed largely 
according to American methods, and showed a good deal 
of the uniformity characteristic of American practice. 
The authors’ experience had been gained principally in 
the construction of the tramway systems of Leeds and 
Newcastle-on-Tyne, and the paper discussed a number of 
important points in tramway practice, which were illus- 
trated by reference to these two systems of tramways. 
The paper was divided into four sections, viz. : 


1. Generation of power ; 

2. Transmission of power to the cars ; 

3. Rolling stock ; 

4, Earth returns. 

The nature of the load on a tramway generating station 
was discussed, and it was shown from actual records to 
what extent increasing the number of cars resulted in 
making the load more uniform. With seventy cars or 
more the load was so nearly constant that the steam con- 
sumption per unit was substantially the same as though 
it were constant and equal to the mean. Hence in a 
station of this size, equalisation of the load by means of a 
storage battery was of no use as regarded economy, though 
in a small station it might be of great value. storage 
battery equal to replacing one-third of the generating 
plant for half an hour, should, however, be installed in a 
continuous-current power-station for the purpose of re- 
placing a generating unit in case of breakdown, and for 
running cars at night. The effect of short circuits on the 

enerator was considered ; in the worst case there might 
Be a force equal to three or more times the normal force 
applied at the periphery of the armature for a period 
of one-tenth of a second, that being the time which 
a circuit-breaker took to open. This necessitated a 
very strong connection between armature and flywheel. 
Another effect of the opening of the circuit-breaker was the 
sudden diminution of the load on the engine to nothing, 
which necessitated special arrangements for preventing 
the engine from running away. This required either 
very quick governing or a heavy flywheel. Except for 
short circuits, an ordinary governor and an ordinary fly- 
wheel were sufficient. Tachograph records showing the 
rise of speed on one of the Newcastle —— when the 
load was thrown off were discussed. e question of 
over-compounding dynamos was considered ; and dynamos 
wound for constant potential were recommended. 

The simplest method of transmitting the power to the 
cars was to make the trolley-wire into an electrically- 
continuous network, and to feed the current into it at 
various points. In practice, however, it was found neces- 
—r to divide the trolley-line into sections insulated from 
each other, each section being fed at one point. The 
points of division in the centre of a city were determined 
by considerations of safety; in the outer districts, questions 
of economy and the necessity of keeping the variations of 
line-potential within limits might come in. The principles 
were illustrated by reference to Newcastle-on-Tyne. 
There was no objection to the line-potential occasionally 
dropping 100 volts below normal ; and this led to the 
result that a 24-minute service of cars could be worked up 
toa distance of 2 miles from a feeding-point. The most 
economical size of cable was next considered ; the mean 
current density should rarely exceed 300 amperes to the 
square inch, This entailed a mean dropof potential of about 
18 volts per mile of feeder, and feeders could be carried to 
a distance of 1 mile or 14 mile without boosting. The loss in 
the trolley-wire in supplying ten cars on 1 mile of double 
track from one end was between 2 per cent. and 4 per 
cent. of the power given to the cars, The conclusion was 
that on the outer sections the line might be divided into 
sections 2 miles long. In many cases excessive traffic on 
a particular route had to be dealt with on a few days of 
the year, the traffic being small on other days. This was 
illustrated by reference to a case in Leeds where fifty cars 
had to be supplied with current on twenty days in the 
year at an average distance of 34 miles from the generat- 
ing station. The method by which this was done with 
continuous current and boosters was discussed, and was 
compared with and found preferable to three-phase high- 
tension transmission and conversion. The Leeds tram- 
Way system was as extensive a system as could he econo- 
mically served by a single continuous-current generating 
station placed in the centre of the system. 

The most important requirements in a motor-car for 
use in city tramway systems were that it should be 
capable of rapid and well-sustained acceleration, and that 
it should be able to go quickly up hill. These require- 
ments could be fulfilled only by motors capable of travel- 
ling on the level at speeds far above what was allowable 
in practice. Curves were given showing the acceleration 
of the car from rest with various motors and under 
various conditions. A mean acceleration of 3 ft. per 
second up to a speed of 10 ft. per second could be obtained 
with motors of a type found to be satisfactory in Leeds 
and Newcastle. The effect of bad driving on starting 
was considered, 

There was much difference of opinion on the subject of 
earth returns. In Great Britain the Board of Trade re- 
striction of the rail-drop to 7 volts had made cases of 
electrolysis by return currents very rare, but it could 





not yet be said that absolute safety was secured for 
metallic pipes in the neighbourhood of tramway tracks. 
The resistance of the rails and bonds used in tramway 
practice as determined in experiments by the authors was 
given. In anew fished and bonded joint a good deal of 
current went through the fish-plates and_sole-plates. 
The Falk cast-welded joint was described, and also 
the thermit-welded joint. It was unadvisable to use 
such joints on sharp curves or on crossing a bridge with 
steep approaches on account of the effect of expan- 
sion and contraction. Ona straight track, however, the 
lateral support to the rails prevented variations of tempera- 
ture from doing damage. abe soe were described from 
which it appeared that from one-sixth to one-fourth of the 
current in the rails was diverted into the earth. A ser- 
vice of about ten cars per double mile could be worked 
over a distance of 2 miles, the feeding point being at one 
end, without the 7-volt limit being exceeded. The system 
of return feeders in Newcastle and Leeds was described. 
Where the Board of Trade limit was exceeded, if all the 
current were taken out of the rails close to the power 
station, the extension of the return feeder to points about 
half-a-mile distant from the power station would produce 
a very marked reduction in the rail-drop, owing to the 
fact that the great concentration of current which took 
place in the centre of the city with converging routes was 
thereby avoided. This was the system now adopted in 
Newcastle-on-Tyne, but provision had been made on the 
switchboard whereby the cars could be divided into two 
groups, each group being run by its own generator. The 
first comprised all the cars outside a radius of three miles, 
and a second all within that radius. In Leeds the ter 
part of the current would be taken out of the rails close 
tothe power station, but a portion sufficient to bring the 
drop of potential in the rails within the legal limit 
would be sucked back through a number of return 
feeders about one mile long. Exceptional traffics at 
particular points were dealt with by special boosters 
and return feeders. The authors’ experiments showed 
that a current of 300 amperes in the rails between two 

ints, 2 miles apart, implied a potential of about 5 volts 

tween those two points. The potential was propor- 
tional to the current within 1 per cent., which showed 
that the conduction of the leakage current through the 
earth was metallic in its nature and not electrolytic to 
any considerable extent. Examination of the current in 
the rails and of the potential at various points of the 
tramway system with a constant current of 300 amperes 
passing had shown that only a very small portion of the 
current got into the gas-pipes. This result was discussed 
and was shown to be not surprising. The possibility of 
electrolysis with such currents as did get into the pipes 
was considered. Unless there were strata of such small 
extent and high conductivity compared with the average, 
and so placed as to cause a concentration of the current 
into the pipe to a density of a thousand times the mean 
current density or more, no corrosion of the pipe would 
take place, and the 7-volt limit might be exceeded many 
times without damage to the pipe. On the other hand, 
if such strata’ were present, electrolysis (with damage to 
the pipe) was quite possible even though the 7-volt limit 
was not ex ed. 








SURFACE-CONTACT SYSTEMS. 

Tue following is an abstract from a paper sent us by 
Mr. G. Paul, engineer, Nuremberg : 

‘* Such a large number of surface-contact systems have 
recently been recommended for adoption, and their 

ualities extolled by comparison with other systems of 
distribution and by taking into account the conditions of 
traffic in different towns, that it behoves one to ascertain 
whether, both from electro-technical and practical points 
of view, they are all suitable for electric traction. Every 
one of the systems has been recommended by its advisers 
as absolutely safe and reliable; practice, however, has 
often proved the contrary. Several of the systems 
have also been satisfactory in some towns and not in 
others. Take the Diatto system, for instance; this has 
given good results in Lyons and Tours, but in Paris, 
where the condition of the streets is substantially less 
favourable, it has been the cause of numerous accidents, 
allof which can be traced to the fact that the studs remain 
alive for a time after the cars have passed over them. It 
is generally admitted that in order to ‘‘kill” the stud 
et do away with all leakages and with all risks of 
accidents, the apparatus should remain clean, as other- 
wise an arc iseasily produced in the stud-box, this becom- 
ing a source of danger when safety devices are not pro- 
vided, or fail to meet the case. As a means of safety with 
the Dolter system of surface contact, both ends of the 
car are fitted with an earthed skate, which strikes on 
each stud, short-circuiting it, should it have remained 
alive, the short circuit causing the fuse in the sur- 
face contact to melt. One would assume that by this 
means the safe working of the system would be insured ; 
on further consideration, however, it is easy to see 
that such a contrivance interferes with the proper 
working of the system, and tends to reduce rather than 
to increase its safety as far as road traffic is concerned. 
Thus, supposmg that a stud has remained alive from one 
cause or another, and that the earthed skate strikes it, 
producing a short circuit, it is not proved that the fuse 
would melt ; the time during which the earthed skate is 
over the stud is so very small that the fuse may fail to 
go, unless it be designed to ‘‘blow” with a very small 
current excess. In this case, however, it will be liable 
to go when the current intensity is a high one, in 
starting the cars, for instance, or over heavy gradients. 
The proportioning of the fuses to meet all the conditions 
of working is a very difficult matter. Repeated trials 
have proved that fuses 10 by 1 millimetres (.39 in. by 
.039 in.) in section, sized for a fusing current of 60 amperes 





and a load current of 30 amperes, have not been blown 
when the short-circuiting skate has struck a stud that had 
remained alive. 

‘* Moreover, mpeg that the fuse in one of the 
contact boxes has melted, many days may often elapse 
before attention is called to the dead stud; the traffic 
may not suffer any interruption, as by reason of the 
impetus it has acquired, the car can easily proceed over the 
next stud, from which current can be taken up. As soon as 
the car passes over the stud in which the fuse has been 
blown, a break in the current always occurs at the neigh- 
bouring stud, and this at the full-current intensity which 
the car requires corresponding with its load; it means a 
cutting out of 30 to 40 amperes at 500 volts in the very 
small space which separates two contacts. The are thus 
produced, it is needless to add, would have disastrous 
effects, and the contact apparatus would very soon get 
damaged by its being repeated probably every two 
minutes—every time a car ran over the spot. There is 
also the danger that the earthed skate may not perform 
its function, the stud keeping alive notwithstanding, 
while the are between both carbon contacts remains in 
spite of the magnetic blow-out fitted to the movable lever 
of the contactapparatus. In the descriptions I have seen 
of the Dolter system nothing is stated as to the manner 
in which the formation of ares is to be prevented. It is 
generally assumed that the surface contact apparatus 
works sparklessly, as one of them is already under current 
before the other is cut out. In practice, however, this 
has been shown to be no more than a supposition, for 
notwithstanding the most careful insulation of the street 
contacts, there are small amounts of current flowing to 
earth ; there are also, at times, current losses by leakage, 
this being especially the case in winter, when salt is 
resorted to in order to clear the track from snow, 
It is always asserted, with reference to the Dolter 
system and all other similar systems, that the stud is 
always cut out immediately the collecting skate on the 
car has left it. Experience, however, has shown that 
when a leakage occurs from the studs to the rails the 
contacts in the apparatus open out but slowly, and spark- 
ing occurs owing to the residual magnetic flux. 

‘* With low current losses, and these should always be 
reckoned with, the magnetic blow-out will extinguish the 
arc; but the evil is not prevented from originating. When 
cutting out suddenly with the full car current intensity the 
blow-out is not sufficient, and the arc will remain for some 
time if leakages exist on the street level. The arc will 
even be greatly increased when the earthed skate on the 
car strikes the stud, and this skate, placed as a means 
of safety, may become a source of danger. It has been 
reported that with the Diatto system in Tours and in 
Paris the safety device placed:on the car was later on 
dispensed with. It is not easy to understand why a safety 
device should be considered superfluous, as the numerous 
accidents which occurred until very lately in Paris with 
the said system should have afforded a proof that 
efficient safety appliances cannot be dispensed with in such 
a surface contact system. In some descriptions of the 
Dolter system it is said to be an advantage to use double- 
truck cars, so that all contact studs can be put in the 
centre of the track, instead of a certain number 
being in dangerous proximity to the rails; this shows 
plainly that current leak from the studs to the rails 
are feared. The use of double-truck cars would, more- 
over, be a necessary condition with the Dolter system, the 
fitting of the collecting skates underneath the car not 
being possible for cars with two rigid axles and two 
motors, and in which the wheelbase is only 5 ft. 9in. At 
all events, the Dolter system makes it necessary to use a 
— ty of car, consequently the two-axle street cars 
that would otherwise be available, could not be used without 
important alterations. Or supposing that the studs be 
9 ft. 10 in. apart, the Se skate must naturally be 
somewhat longer, or about 11 ft. 5? in., so that the front 
stud may be switched in before the rear one is left. Should 
the car run at a speed of 10 miles, the speed per second is 
14 ft. 5,4; in.; it is, therefore, absolutely necessary that the 
safety skate on the car be at least 14 ft. 5,4, in. distant 
from the collecting skate, in order that it should not touch 
a stud which is still active, and cause a short-circuit. But 
the fact has long since been proved that the cutting-out of 
a live stud does not psc! in so very rapid and precise 
a manner, since, owing to the residual magnetic flux (and 
this is an inherent feature of the Dolter system, the 
studs being of cast-iron), the contacts do not open 
instantly. Trials with other similar systems do not Pc oe 
of any doubt as to this point. 

‘Owing to the important interests now concerned in 
the surface-contact system, the above notes will not be 
found without importance, inasmuch as they may aid 
in an objective criticism of magnetic surface-contact 
distribution. When arranging for an underground 
current distribution system the first thing to ascertain 
is the degree of safety to public traffic the system is 
likely to offer. On the basis of the experience already 
gained in the matter, the only systems which meet the 
case are those with electro-magnetic surface contacts, 
containing perfect acting safety devices so arranged that 
the contacts are positively controlled and work spark- 
lessly. This would lead not only to great safety in 
working, but would also guarantee the safety of the 
ordinary street traffic, the possibility of the surface 
contacts remaining alive being totally excluded.” 








“*Hazeii’s ANNUAL.”—In view of the late session, and 
the desirability of giving a complete record of the pro- 
ceedings with regard to the Education Bill and other 
important matters, the proprietors of ‘‘ Hazell’s Annual ” 
have decided to publish the 1903 edition on January 20, 
and not, as in previous years, early in December. All 
future editions will similarly be issued early in January 
of each year. 
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WE illustrate on this page a lathe built by Messrs. 
Ward, Haggas, and Smith, Keighley, and designed to 
use the high-speed cutting steels now obtainable. The 
lathe embodies many improvements made necessary by 
the new conditions which these steels have created, 
handiness, stiffness, and durability having been 
specially considered. The headstock is of heavy 
and rigid design, provided with a four-speed cone 
(rising from 5{ in. to 13 in. in diameter) with a 
face of 34 in.; the purchase of the double gearing is 
8 to 1, the spindle speeds are in a correct geometrical | 

rogression, the ratio of the highest speed to the lowest 
eing 39, and the ratio between any successive speeds 
being 1.69. The forged-steel spindle runs in parallel 
gun-metal bearings, the main one being 34 in. in dia- 
meter by 5 in. long, and provided with an automatic 





oiling arrangement, which floods the bearing and keeps 
it cool under the heaviest cuts and speed. The feed- 
reversing gear, situated on the headstock, is of an | 
improved design, allowing the screw-cutting gear- 
spindle to be driven eight times as fast as the main | 
spindle, which is found to be a great convenience in | 
cutting quick-pitch screws, and allows of cutting | 
screws of, say, 4-in. pitch, with no more strain on the 
change-wheels and other screw-cutting gears than occurs 
when cutting 4 in. pitch. 

The bed is of a box section, which has been | 
patented by the makers, and which is held to be| 
much stiffer than the girder section formerly used. | 
It is 15} in. across the slide face, and 10 in. | 
deep, and has a narrow guiding strip on the front 
edge of the slide face, which secures for the saddle 
long and narrow guiding surfaces. This arrange- 
ment gives a very smooth and free motion of the 
saddle, and does away with any tendency towards 
cross-binding. The bed is supported on cabinet feet, 
one of which is fitted with a rack for change-wheels, 
the other with shelves for tools ; troughs are formed | 
on the feet which conduct the suds to a trough sus- 
pended between them. This trough is provided with | 
a cistern, a strainer, and a positive sud pump. 

The loose head is of exceptionally rigid form, havin 
a sliding spindle 2} in. in diameter. It is at | 
with a transverse adjustment for taper turning, and is 
secured firmly to the bed by a strong eccentric. The | 


head is so designed in conjunction with the bed that | 
it is always drawn firmly against the back square edge | 
of the bed, which is subject to no other wear; this 
secures permanency of alignment with the fast head- | 
stock. The saddle is so arranged that the cutting 
ressure is always well within the slide surface : this 
eature, together with the great solidity of the saddle 
and slides, secures steadiness under the heaviest cuts. 
The saddle has ample seating surfaces, which extend 
2 ft. along the bed, the guiding edges upon which the 
truth and accuracy of the lathe depend are so placed | 


| that it is practically impossible for dirt to lodge upon 


them. 

The feeds are operated either by a friction cone | 
clutch or a lever, both of which are conveni-| 
ently placed on the apron. The clamp nut for 
screw-cutting is operated by a lever, which also 
effects a quick withdrawal of the tool-slide. The 
saddle and surfacing slides have each three rates of 
self-acting feed—viz., 9.88, 16.625, and 28.5 cuts per | 
inch, the change being effected by a conveniently | 
situated lever and dial near the fast headstock, which | 
can be easily and safely operated whilst the lathe is 
running. All wheels are cut from the solid, and all| 


| pinions subject to heavy duty are of forged steel. Neat | were 7,340,260 tons. 


and secure guards are provided over all running gears. | 








COMPOUND ROAD LOCOMOTIVE FOR 
JOHANNESBURG. 

THE road locomotive illustrated on the opposite page 
represents a type of hauling engine which is now being 
built by Messrs. Clayton and Shuttleworth, Limited, 
of Lincoln, and several of which haye been shipped to 
various parts of South Africa, Australia, &c. It is 
mounted on springs and fitted with powerful block 
brakes, acting on both the driving wheels. The| 
cylinders are 7 in. and 11 in. in diameter, and 12 in. 
stroke, thoroughly steam-jacketed. Both the slide- 
valves are arranged above the liners, and the valves | 
are actuated by radial valve gear operated by the flat 
connecting-rods. By dispensing with eccentrics on the 
crankshaft, sufficient room is obtained for the first 
motion gearing to come between the horn plates with- 
out crowding, enabling wide spur-wheels to be used. 


An auxiliary valve is fitted for admitting high-pres- 
sure steam to the low-pressure valve chest for starting. 
By the removal of the top cover of the cylinder access 
can be gained to the high and low-pressure slide-valves, 
the equilibrium throttle-valve, and the stop-valve. 
The engine is built under Shuttleworth and Fletcher’s 
patent. In the design and construction of the engine, 
special attention has been paid to securing economy 
of fuel and water, handiness, noiselessness in work, 
and steady running. On the large fore tank a double- 
acting steam-pump, water-lifter, and hose-pipe are 
arranged as shown. The steering gear is placed be- 
neath the fore tank ; the saddle-plate is flanged toa 
large radius, so that the mud-holes can be placed at 
the corners beneath the tank. The driving-wheels are 
7 ft. in diameter and 2 ft. on face, built up of three 
steel T-rings. The fire-box is of extra length, for 
burning the inferior coal of the Transvaal, or for 
wood burning. 








HambBurc.—The aggregate burthen of the shipping 
which entered the port of Hamburg in the first ten months 
of this year was 7,371,956 tons. The aggregate clearances 





Avto-Cars ON THE NortH-Eastery.—The North- 
Eastern Railway Company, which, in common with 


| other British railways, is giving considerable attention 


to the advantages attendant upon the substitution of 
petroleum oil for coal on its ordinary locomotives, has 
placed an order for a number of large four-cylinder = 
engines, each to be capable of developing 100 horse- 
power. These engines, which are to be constructed by 
the Motor Power Company, of London, will, it is stated, 
be used for the propulsion of light and frequent trains 
on branch lines, where the competition of electric tram- 
way traffic is most keenly felt, the engines being of the 
auto-car type with trailers. Some time since, it will be 
remembered, the North-Eastern Railway Company n- 
vited tenders for the electrification of some 37 miles of 
its system in the neighbourhood of Newcastle-on-Tyne ; 
and while no decision has yet been arrived at, the 
directors are presumably waiting the results attendant 
upon the introduction of these engines, which, it it 
stated, will not require any alteration in’ the permanens 
way. 
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COMPOUND ROAD LOCOMOTIVE FOR JOHANNESBURG. 


CONSTRUCTED BY MESSRS. 


CLAYTON AND SHUTTLEWORTH, LIMITED, ENGINEERS, 


(For Description, see opposite Page.) 





PHOTO-COPYING. 

Messrs. HALpDEN AND Co., of Manchester, the well- 
known manufacturers of mathematical instruments, | 
have made a speciality of photo-copying, and have | 
patented several apparatus and devices for this work, | 
among which may be mentioned their arc-lamp duplex | 
radial copying frame. This allows two full-size | 
tracings up to 60 in. by 40 in. to be copied at one | 
Operation, and consists of two semi-circular glass | 
plates, framed at their ends into circular iron rings, | 
and fitted together to form a hollow glass cylinder. 
The frame is provided in the middle.of its length with | 
two trunnions, by which it is carried on its stand. By | 
this arrangement it can be tilted to a horizontal posi- 
tion for placing and removing the copies, and also for 
polishing the glass when required. An ingenious | 
device, and one that prevents all creases in the paper 
and tracing, is that by which the outside cloth cover- | 
ing is clamped over the sensitised paper and tracing 
when ready for copying. This isa great improvement 
<— ordinary strapping down of the outside cloth 

ver. 

The apparatus for lowering the lamp is fitted | 
with clockwork mechanism, and a speed-controlling | 
device to suit the various kinds of sensitised. 
papers, 

Besides the manufacture of the necessary plant for 
photo-copying, Messrs. J. Halden and (Co. make a| 
considerable number of copies for architects and en- | 
erga. firms. They use seven processes, for which | 
a Sensitise the paper required. One of these is | 
i A Arc photo process,” for which they own the sole | 
Fi ts in the United Kingdom. The characteristic 

eature of this process is to give intensely black lines | 





on white paper of great toughness. The copies have 
all the appearance of Indian ink hand drawings; the 
paper has the property of sustaining erasure, and is 
most suitable for colouring and shading. 








ROYAL METEOROLOGICAL SOCIETY. 


TuE first meeting of this society for the present session 
was held on Wednesday evening, the 19th instant, at the 
Institution of Civil Engineers, Mr. W. H. Dines, M.A., 
president, in the chair. 

Mr. F. mae Bayard read a paper on ‘ English 
Climatology, 1881-1900,” which was a discussion of the 
climatological. data printed in the Metevrological Record 
from the 40 stations of the Royal Meteorological Society, 
which have been continuous for the whole of the 20 years. 
The elements dealt with by the author are: (1) tempera- 
ture at 9 a.m. ; (2) mean minimum temperature ; (3) mean 
maximum temperature ; (5) relative humidity ; (6) amount 
of cloud ; (7) rainfall ; and (8) number of rainy days. The 
results form a valuable contribution to the climatology of 
the British Isles. 

A paper by Mr. C. V. Bellamy, M. Inst. C.E., on ‘‘ The 
Rainfall of Dominica,” was also read. This was in con- 
tinuation of a former paper on the subject, and dealt with 
all the available rainfall data for the Island of Dominica. 
From this it appears that the mean annual rainfall of the 
island is 110 in. In the neighbouring island of Montserrat 
a remarkably heavy rainfall occu during the night of 
November 28-29, 1896, when as much as 20.13 in. fell 
in the space of six or eight hours. 








Soutn Arrican Raitways.—The amount of meet in- 
vested upon the lines of the Cape Government Railways 
to December 31, 1901, was 22,125,085/. The net revenue 


LINCOLN. 





| acquired for 1901 upon this capital was 4J. 8s. 4d. per 
cent. per annum, as compared with 6/. 5s. per cent. per 
| annum in 1900. What is now happily the late war told, 
no doubt, more severely upon South African industries in 
/ 1901 than it did in 1900; even the gradual exhaustion of 
| the enemy in 1901 had probably some effect in reducing 
traffic. The return obtained upon the Western system 
in 1900 was 5/. 6s, 5d. per cent. per annum; upon the 
Midland system 3/. 13s. 3d. og cent. per annum; and 
upon the tern system 3/, 18s. 6d. per cent. per annum. 
An average of 2018 miles was open for traffic in 1901 ; 
15,433,715 passengers were conveyed, and 1,702,868 tons 
of goods were ied, the aggregate distance run by 
trains a 10,388,468 miles. The revenue acquired in 
1901 was 3,852,871/., as compared with 3,520,537/. in 1900 ; 
the expenses, however, experienced a t increase, having 
risen to 2,875,571/., as compared with 2,198,205/. in 1900. 
Not only did the war have the effect of chilling traffic, 
but it greatly increased the working charges, the damage 
done to the lines by the Boers necessitating continual 
repairs and renewals. On the other hand, the war in- 
volved an immense amount of military traffic which 
proved a great compensation for the general trouble and 
depression against which the management had to struggle. 
The whole capital expended upon Cape Government 
railways to the close of 1901 was 22,469,389/., 624 miles 
being under construction at the end of the year. The 
working stock upon the Cape Government railways at 
the close of last year omer 535 locomotives, 620 
carriages, 5975 trucks, and 412 other vehicles. There are 


| 337} miles of private railways in the Cape Colony. This 


total is made up as follows: Ca) Copeee Company’s 
lines, 92 miles ; Grahamstown and Port Alfred, 43} miles; 
Worcester and Swellendam, 83 miles; Zwaartkops-Salt 
Pan line, 7 miles; uanaland Railway Company’s 
line, 112 miles. There are also electric tramways from 
Camps Bay to Capetown, Plumstead to Capetown, and 
Port Elizabeth to East London. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Business continued quiet 
ast Thursday, but prices were firmer in sympathy with 
the stronger American reports. Cleveland rose 24d. per 
ton for cash, and the backwardation was rather easier at 
about 1s. per ton for a month. The settlement prices 
were: Scotch, 56s. 3d.; Cleveland, 50s. 9d.; Cumber- 
land hematite iron, 59s. 3d. per ton. Business con- 
tinued very quiet on Friday, and the only change 
in prices was a decline of 3d. per ton in the cash 





in C 
quotation for Cleveland. The settlement quotations 
were: 56s. 44d., 50s. 9d., and 59s. 3d. per ton. 


A fair amount of business was done in the market on 
Monday, especially in Cleveland iron a month forward. 
The price was firm at the opening at 493. 10d., but in the 
afternoon it dropped to 49s. 3d. per ton. At the last, 
however, there were buyers at 49s. 4d.—which reduced 
the loss since last Friday to 44d. per ton. The cash = 
fell 54d. at 50s. 2d. buyers, after 50s. four days had been 


done. The quotations of the other descriptions of iron h 


were unaltered. The settlement prices were: 56s. 14d., 
50s. 3d., and 59s. per ton. There was not much doing on 
Tuesday forenoon in the pig-iron market, and prices con- 
tinued to give way, Scotch falling 14d. per ton, Cleveland 
3d., and Comeninn iron 24d. per ton. About 4000 tons 
changed hands in the forenoon. A fair amount of business 
was reported in the afternoon, it being said that 8000 tons 
were dealt in, the business, however, being confined to 
Cleveland, which left off 14d.. down on the day at 
50s. O4d. per ton cash buyers. The settlement prices 
were: 56s., 50s., and 59s. 74d. per ton. The market 
was again dull to-day, and about 4000 tons of iron 
changed hands both in the forenoon and the afternoon. 
Prices declined, Scotch being 84d. per ton down on the rod 
and the settlement prices were: 55s. 9d., 50s., and 59s. 3d. 


per ton. The following are the quotations for No.1 
makers’ iron: Clyde, 64s. 6d. per ton; Gartsherrie 
and Calder, 64s. 6d.; Summerlee, 69s.; Coltness, 


69s. 6d.; Langloan, 70s.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 67s. ; 
Shotts (ship at Leith), 67s. 6d.; Carron (shipped at 
Grangemouth), 68s. per ton. In the latter half of last 
week it was evident that the selling had been overdone, 
and a sharp reaction took place, from which point there 
were minor fluctuations, the closing quotation on 
Friday being 14d. per ton higher than it had 
been a week earlier. The scarcity of cash warrants 
continued, and those standing ‘‘short” in the market 
were prepared to pay a heavy backwardation for 
another month’s accommodation. The “bull” arguments 
put forward were the continued inquiries from and fresh 
sales to America, large shipments from the Tees, and 
further depletion of the Cleveland public stores, all 
panting to an active demand. here has again 
yeen a moderate business done with local consumers, 
and the consumption in all departments of the trade, 
excepting the malleable works, continues on a large scale. 
The number of blast-furnaces at work is 86, against 85 a 
week ago, one hematite furnace having been blown in 
at Coltness Works during the past week. In West Coast 
warrants the market has been flat, and the closing quota- 
tion shows a fall of nearly 1s. per ton on the week, with 
very little doing. East Coast and Scotch hematite 
warrants are cm AMP 4 The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 28,084 tons 
yesterday afternoon, against 28,408 tons yesterday week, 
thus showing a reduction for the week amounting to 324 
tons, 


Pig Iron Shipments to America.—It was lately esti- 
mated that the tonnage already fixed for the current 
month of November, and to be chartered, meant exports of 
at least 50,000 tons from this side to America. This 
estimate is quite borne out by the number of steamers 
chartered to carry pig iron from the United Kingdom to 
the United States, amounting as they do already to 48,000 
tons, while there is still an inquiry for another steamer of 
4000 tons. Taking into consideration all the Cleveland 
ports and the West Coast ports, the exports may be taken 
at 60,000 tons, as compared with 55,000 tons during the 
month of October. 


Sulphate of Ammonia.—The price of sulphate of am- 
monia is about 11/. 10s. per ton prompt delivery at Glas- 
pow, and 11/, 11s. 3c, at Leith, where the shipments 
ast week amounted to 67 tons, and last month to 2610 
tons, as compared with 3386 tons in the corresponding 
month of last year. 


Finished Iron and Steel.—There is rather an easier ten- 
dency in the steel market. Prices are not nominally 
altered, but makers are reported to be shading prices so 
as to secure orders. There is a considerable amount of 
buying for America. Malleable iron is getting to a low 
ebb. 


The Glasgow Sewage Scheme,—It was agreed at a meet- 
ing of the special sub-committee on the Glasgow Corpo- 
ration Sewage Works, held on. Monday, to recommend 
the sewage committee to submit to the Town Council a 
proposal to borrow a sum of 600,000/. to complete the 
western district scheme, leaving the 350,000/. which is 
still unexhausted of the existing borrowing powers to be 
kept for the southern district, for which it cn been ear- 





Messrs. Dubs and Co., Glasgow Locomotive Works, have 
lately concluded a contract with the Japanese Govern- 
ment to supply thirty tank engines, for which tenders 
were also taken from the other Glasgow firms, and the 
most likely firms of England, Germany, and the United 
States. The cost is something over 2000/. 

Scientific Societies.—Last Saturday night a paper was 
read before the Scientific Society of Glasgow Technical 
College on ‘‘The Diesel Engine,” and on the preceding 
night Mr. H. A. Mavor, president, read a paper to the 
Glasgow Section of the Institution of Electrical Engineers, 
in continuation of the one which he communicated to the 
Engineering Congress last year. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Grimsby New Dock Scheme.—The pro’ 1 to establish a 
new dock at Grimsby is of considerable importance to 
this district. Although details of the new scheme, which 
as been prepared by Sir John Wolfe Barry, have not 
been made public, it is stated that the dock is to be 
44 acres in a and to posse:s a south quay of 14 miles 
in length, with a lock 800 ft. long. light railway 
will connect the dock with Grimsby. It is understood 
that Parliamentary powers are to be asked for during the 
present session. 


Iron and Steel.—There has been no change worthy of 
note in the iron and steel trades of the district, the 
sluggishness reported last week being, if anything, more 
marked. Those departments which have Government 
orders on hand are very busy; but other sections are 
only partially employed. There is considerable under- 
selling ; but consumers are still only buying to cover 
their immediate requirements. 


South Yorkshire Coal Trade.—The position of the coal 
trade of the district- is fairly satisfactory. The sale of 
house qualities is still restricted in consequence of the 
over-buying indulged in by the London merchants, but 
should the present snap of cold weather continue the in- 

consumption will quickly strengthen the situa- 
tion. Locally sales have not yet reached the average of 
winter. Prices remain stationary. Best silkstone is 
quoted up to 13s. 6d. and 14s. per ton, and Barnsley house 
12s. 6d. per ton, whilst nuts make from 10s. to 10s. 6d. 
per ton. In steam coal trade is brisk, and shipping busi- 
ness keeps up wonderfully well, considering the advanced 
stage of the season. The usual price made for hards is 
93. per ton, but as much as 10s. per ton is being paid in 
special cases for immediate. deliveries. The output of 
small coal is much in excess of the demand, and conse- 
quently prices are low and irregular. 


Students’ Engineering and Metallurgical Society.—On 
Thursday evening, the 13th inst., before the above Society. 
Mr. F. Boulden, A.M.I.C.E., presiding, Mr. A. Craven 

a paper on ‘‘ Pneumatic Tools ; their Construction 
and Uses.” Theauthor having briefly indicated the great 
expansion in the use of these tools in British works, de- 
scribed very fully the construction of the chief types of 
those in — use and also of some of their prototypes. 
In this description he included chipping and oudiing 
tools, drills, hoists, hammers, riveters, &c., and afterwards 
showed by means of lantern slides, the many and varied 
uses to which these may be adapted, and compared the 
work done with them to hand work, actual examples of 
such work being shown for comparison. Mr. Craven, in 
addition to his paper, also arranged for an exhibition of 
the tools actually working on chipping, hammering, and 
drilling, thus bringing forcibly home to his hearers the 

ints he had enunciated during the course of his lecture. 

e also had on the table specimen parts of the tools and 
work done by them. A_ short discussion followed, 
and after this the usual vote of thanks concluded the 
meeting. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The pig-iron trade is un- 
doubtedly quieter, and quotations have a downward ten- 
dency. Shipments to America and to Scotland keep 
very good, and, in fact, this month’s clearances to the 
States will beat record. There are still inquiries on 
American account, and odd ssles continue to be 
made to firms on the other side of the Atlantic. These 
welcome circumstances, however, have failed to maintain 
the strength of the market. Yesterday the attendance 
on ’Change was only small, and little business was trans- 
acted. Buyers were very backward and were only dis- 
posed to purchase what was necessary to them to meet 
early requirements, whilst on the other hand sellers were 
inclined to rather press iron on the market. Several 
firms asked 50s. 6d. for early f.o.b. delivery of No. 3 
g.m.b. Cleveland pig iron, but buyers reported that 
they experienced no difficulty in purchasing from mer- 
chants at 50s. 3d., and that may be rivén as the general 
market quotation. No. 1 was 52s. 6d.; and No. 4 foundry, 
though still scarce, was down to 50s. Forge qualities 
of Cleveland iron were plentiful, and were redu in 


marked, so that the Corporation may proceed rapidly | price. Grey forge was 48s.; mottled, 47s. 6d.; and white, 


with the scheme. 


The Bass Rock Lighthouse.—The Northern Lights Com- 
missioners’ steamer Pharos sailed for Granton within the 
past few days with the keepers, furniture, and other 


stores for the lighthouse erected on the Bass Rock, the | 
light on which 1s to be exhibited for the first time on the | 
night of December 1. 


Messrs. Dubs and Co, and Locomotives for Japan.— 


| hematite pig, though sellers declared t 
|afford to lower quotations. 
| 57s. for early delivery of Nos. 1, 2, and 3 East Coast 
| brands, but 


7s. There was also an easier ney with regard to 

at they could not 
Many firms adhered to 
Is were bought at as low as 56s. 9d. 
No. 1 was 57s. 6d., and No. 4 forge 54s. 6d. Spanish 
ore was a little cheaper, owing principally to lower 
freights. Rubio was said to have been bought at 
15s. 6d. ex-ship Tees, but most dealers asked a little above 





that figure. To-day the market was again easier, but 
prices were hardly quotably changed. 


Manufactured Iron and Steel.—These two branches of 
the staple industry present few new features. Producers 
of shipbuilding material are very badly situated, and 
unless they secure orders very shortly, operations will 
have to be curtailed. The only firms actively employed 
are rail-makers ; and it is pleasing to learn that they are 
busier than they have been for a long time past. Heavy 
sections of steel rails are firm at 5/. 10s. net at works, and 
there is a continued good inquiry. Steel ship-plates 
have been lowered to 5/. 10s., less 2} per cent. discount. 


Coal and Coke.—Fuel prices do not change much, 
Deliveries on contract are pretty well taking up gas coal 
just now, and quotations for that article are largely 
nominal. The supply of bunker coal is abundant, but 

uotations are pretty firm owing to the continued steady 
Doan. Manufacturing coal is quiet. Coking coal is, if 
anything, a trifle cheaper. Coke is still in pretty good 
demand both for home consumption and for shipment, 
but quotations show a decided tendency to ease. There 
is now no difficulty in purchasing medium blast-furnace 
qualities at 16s. 3d. delivered here. Export coke is 
quoted at from 18s. 6d. upwards f.o.b. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown less activity ; 
for deliveries later on, however, the Cardiff market has 
been slightly firmer. The best steam coal has made lis. 
to 15s. 3d. per ton, while secondary qualities have brought 
14s. to 14s. 6d. per ton. Household coal has been in 
moderate demand at late rates; No. 3 Rhondda large 
has brought 15s. per ton. Foundry coke has been quoted 
at 19s, to 20s. per ton, and furnace ditto at 17s. to 18s. 
per ton. As regards iron ore, Rubio has made 14s. 6d. 
to 14s. 9d. per ton; Tafna, 15s. to 15s. 6d. per ton ; and 

Almeria, 14s. 9d. per ton, freight charges included. 


Dowlais.—The iron and steel works have been turning 
out about an average. The steel rail mills have been 
actively employed. 

Water Troughs on the Great Western.—The Great 
Western Railway eae se is constructing a series of 
water tanks on its line between Reading and Newbury, 
for supplying the engines of the Channel Islands express 
trains, which traverse that route from Paddington to 
Weymouth. 


Torpedo Tubes at Devonport.—The torpedo-tube factory 
at Devonport dockyard has received an order from the 
Admiralty to manufacture four 18-in. submerged torpedo- 
tubes. These tubes, the collective cost of which will be 
about 8000/., are intended for two armoured cruisers 
shortly to be laid down—one at Pembroke and the other 
at a private yard. 


More Welsh Coal.—A measure, believed to be the Malt- 
house vein, recently struck by Messrs. Hedley Brothers on 
land the property of Mr. A. J. Williams, Coed ym wstwr, 
near Heol y cyw, is to be worked by means of a drift, 
which has already been driven in to the extent of 40 yards. 
The coal is over 5 ft. thick, binds well, and will be con- 
veyed to a railway siding 1700 yards distant by means of 
a double incline. 


New Milford and Cork.—A long talked-of project for 
establishing a daily steam service between Cork and New 
Milford is likely to become an accomplished fact, as the 
City of Cork Steam Packet Company is taking practical 
steps in furtherance of the scheme. The Cork company 
is having a new steamer built for the route, to run in con- 
junction with the present vessel, the Innisfallen, which 
— voyages a week between Cork and New 
ilford. 


Large Bunker Coal Contracts.—The directors of the 
Union-Castle Line have closed contracts to meet the com- 
pany’s bunker coal requirements for 1903. The total pur- 
chases, it is stated, reach nearly 300,000 tons, and the 
bulk of the business has been placed with the Lewis 
Merthyr Collieries, Ferndale, and Nixon’s Navigation 
Coal Company, Limited. The prices obtained by the 
contractors are believed to range between 13s. 6d. and 
13s. 9d. per ton, freight charges included. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath, and Llanelly — in October 
were: Foreign, 1,881,189 tons; coastwise, 353,793 tons ; 
total, 2,234,962 tons. The exports of iron and steel 
were 4058 tons ; of coke, 9774 tons; and of patent fuel, 
75,923 tons. The shipments of coal in the ten months 
ending October 31 this year were: Cardiff, 13,872,637 
tons ; Newport, 3,014,458 tons ; Swansea, 1,734,768 tons ; 
Port Talbot, 453,053 tons; Neath, 246,949 tons; and 
Llanelly, 230,475 tons ; making an aggregate of 19,491,740 
tons. The shipments of iron and steel for the ten months 
were: Cardiff, 21,319 tons; Newport, 18,893 tons; Swan- 
sea, 9457 tons; and Port Talbot, Neath, and Llanelly, 
nil; making an aggregate of 49,669 tons. The ship- 
ments of coke were: Cardiff, 38,883 tons; Newport, 
14,753 tons; Swansea 8117 tons; Port Talbot, 15,070 
tons; and Neath and Llanelly, ni; making an aggre- 
gate of 76,823tons. The shipments of patent fuel were: 
Cardiff, 320,297 tons ; Newport, 57,767 tons; Swansea, 
430,764 tons; Port Talbot, én 247 tons; and Neath and 


| Llanelly, nit ; making an aggregate of 870,075 tons. 


Bristol and South Africa. —Lysaghts, Limited, 
Bristol, have made arrangements with Messrs. R. 
Houston and Co., Liverpool, to run a regular line of 
steamers between Bristol and Cape Town, Port Elizabeth, 
East London, Natal, Delagoa Bay, and Beira. The first 
steamer will leave Avonmouth Dock December 1, and the 


of 
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line will serve to place the West of England and the 
Midlands in direct communication with South African 
ports. 

Bristol, London, and Southern Counties Railway.—On 
Friday a town’s meeting was held at Devizes in support 
of this project. Mr. C. Wills, of Bristol, represented 
the promoters of the scheme. He said it would be a 
great advantage to Devizes to have a line competing with 
the Great Western Railway a short distance from the town. 
The new line would run from Bristol to Bath and Trow- 
bridge, thence to Erchfont by two alternative routes, either 
vid Potterne Wick, or a mile further on the Lavington side. 
From Erchfont the promoters proposed running along 
the side of the hill to Upavon, and from Upavon to 
Collingbourne and Basingstoke, where they would join 
the South-Western system, and run into London at 
Waterloo. Whether they came to Potterne Wick would 
depend upon the amount of support they received from 
Devizes. If they did come there, he suggested that a 
motor-car service should be established between Devizes 
and Potterne Wick Station. They could not possibly 
come nearer than Potterne Wick, which was 2 miles 
from Devizes, as it would not only create difficulty with 
regard to the gradients, but prevent them getting a 
shorter route to London than the Great Western Railway 
Company. Discussion followed ; the feeling appeared to 
be unanimous that the proposed railway, if made, would 
be disadvantageous to Devizes; and a resolution to that 
effect was adopted. 


Oil Fuel for Steamers.—The steamer Strombus, from 
Cardiff, has arrived at Boston with a cargo of 6746 tons 
of Welsh coal. She is the first steamer which has cross 
the Atlantic for Boston using oil as fuel. 


Llanelly.—Mr. Robertson, partner of Sir Alexander 
Rendel, consulting engineer to the Llanelly Harbour 
Commissioners, visited Llanelly on Tuesday. Mr. 
Robertson met a number of the commissioners at the 
pierhead and discussed a scheme for the improvement 
of the estuary. Arrangements were also made for a 
vending arbitration between the commissioners and the 
fynydd Mawr Company. So far no definite date has 
been fixed for the opening of the new dock. 








MISCELLANEA. 

Tuer Schmidt superheating system is receiving an ex- 
tensive trial on the Prussian State Railways, orders 
having been given for thirty-nine locomotives of different 
types, fitted with the superheaters in question. 


According to the Electrical Review of New York, the 
three principal central stations in that city have an 
aggregate capacity of 136,700 kilowatts, which is soon to 
be increased to 312,700 kilowatts. 


Owing to the funeral of Prince Edward of Saxe-Weimar, 
H.R.H. the Duke of Cambridge was prevented from 
residing at the meeting convened by the British Fire- 
as Committee for Wednesday last, in connection 
with next year’s International Fire Exhibition, and the 
meeting was postponed. The meeting will now take 
place at the same hour—12 noon—on Wednesday next, 
the 26th inst., at the Royal United Service Institution, 
Whitehall, and H.R.H. the Duke of Cambridge has 
notified his intention of presiding. 

From a short paper recently read by Sir W. H. Bailey, 
before the Manchester Literary and Philosophical Society, 
it seems the centrifugal railways which have lately been 
introduced as new sensations at the Crystal Palace and 
elsewhere are by no means novel, since one was made 
about the year 1836 by Roberts, the well-known inventor 
of the self-acting mule, the planing machine, and many 
other important tools. A model of this railway was 
presented to the Peel Park Museum, Salford, in 1860, 
where it can still be seen. The original railway was 
200 ft. long, the vertical circle being 40 ft. in diameter. 


In a recent issue of the Railway and Locomotive Journal 
we find particulars of a six-coupled locomotive belongin 
tothe Lehigh Valley Railway, which has recently haul 
aload of 104 cars, weighing in the aggregate 4013 tons. 
The run made was 825 miles, and the average — 15 
miles per hour. The engine isa Vauclain compound locomo- 
tive, having oylinaete 17 in. and 28 in. in diametar by 30 in. 
stroke, and the heating surface is 2973.7 square feet, the 
grate area being 76.33 square feet. The total weight of 
the ra is 197,500 Ib., of which 171000 Tb.~is ‘available 

h 


for adhesion. 


_ A “magnetic” drawing-board and T-square is bein 

introduced by Messrs. w T. Ellison and Co:, Limited, 
of Irlams-o’-th’-Height, Manchester. The board in 
question is fitted with a rubbing-strip of soft iron along 
the working edge, whilst the T-square has a number of 
small horseshoe magnets let into the stock, which are 
attracted by the iron strip aforementioned, and make the 
square cling to the board. The draughtsman can, there- 
fore, have both hands at liberty for his work, without 
requiring to use one to steady his T-square. The boards 
and squares are made in all the usual standard engineer- 
ing sizes, The iron strip, we may add, is. ground to a 
true surface, and the T-squares are made of mahogany. 


According to the Oesterreichische Zeitschrift fur Berg 
—_ Huttenwesen magnesium is now largely employed in 
reay as a deoxidising agent in refining copper for 
per rag purposes. The magnesium is used in the form 
of cubes or rods, or else as an alloy of 50 per cent. Mg 
With 50 per cent. Cu, this being thé better plan, as the 
Magnesium is then taken up by the molten copper with- 
a The alloy is added 20 grammes’at a time, the 
i addition being usually about 50 grammes per 100 
Comes of copper, though a larger amount up to 

grammes per 100 kilogrammes is said to improve the 





strength and density of the copper. After treatment the 
copper will cast into perfectly solid ingots. 


In a recent issue of the Technology Quarterly, Dr. F. A. 
C. Perrine refers to the capacity troubles experienced in 
connection with the plant of the Bay Counties Power 
Company, California. The transmission line operated by 
this company is about 150 miles long, and it is fed by 
alternating current at 50,000 volts, with a periodicity of 
60 cycles per second. The capacity of the line is such that 
the charging current is 40 amperes. To neutralise this 


capacity would require the connection-up of about 5000| 1 


kilowatts of induction motors, having average normal 
power factors. So much trouble has been experienced in 
this connection, that the proprietors of the line are now 
fitting the lines with impedance coils sufficient to neutra- 
lise the capacity effects, and further troubles will then 
be avoided by maintaining a proper balance between the 
numbers of synchronous and induction motors in use at 
the distributing points. 


At a meeting of the Yorkshire College Engineering 
Society, Leeds, held on Monday, November 10, Mr. A. 
McSwiney, of the United States Metallic Packing Com- 
pany, Bradford, read a paper on ‘‘ Metallic Packing.” The 
ecturer separated engine packing into three classes: 
Fibrous materials, such as asbestos, hemp, &c.; a com- 
bination of these materials and metal; and purely metal 
—_— The fact that 5000 patents had been taken out 
or mechanical packing evidenced the interest and im- 
portance of the subject. Mr. ee laid down seven 
conditions that a perfect packing should fulfil—viz., 
small contact, constant pressure, steam setting, automatic 


ed | working, capability of retaining vacuum, lateral motion, 


and durability. The good points and drawbacks of various 
forms of simple and mixed packings were illustrated by 
slides and models, special mention being made of a 
‘*duplex ” packing suitable for high pressure and super- 
heated steam. 


In the last report of the American Railway Master 
Mechanics’ Association, Mr. F. A. Delano, general 
manager of the Chicago, Burlington, and Quincey Rail- 
wa ‘ae with the question of the cost of high speeds on 
railways. He points out that high speeds may pay, in 
spite of their cost, but considers it of interest to endeavour 
to ascertain what the cost really is. He considers that 
the cost of a train increases rather faster than its s 
varying, perhaps, about as the 14 sg of the speed. Part 
of the cost is indirect, being due to the necessity of 
having easy curves. A level single track railway he esti- 
mates could easily handle 150,000 tons of freight per mile 
per month, if the bulk of the traffic was in one direc- 
tion, and about double this if the traffic was equally 
balanced, always provided that there were no passenger 
trains. The number of passing tracks needed would be 
small and their length moderate, whilst the cost of work- 
ing would not exceed 15 mills per ton-mile. If, however, 
two or three passenger trains were introduced running at 
higher speeds than the freight trains, it would be neces- 
sary to introduce long passing tracks and make other 
changes in the service which would immediately increase 
the cost of handling the freight by 20 to 25 per cent., and 
if several high-speed trains were added, the capacity of 
the road as a freight carrier would be so curtailed that it 
would be necessary to double-track the line. 


An elaborate series of experiments on Portland cement, 
carried out in the laboratcries of the Michigan University, 
Ann Arbor, by Mr. E. D. Campbell, have led him to 
the conclusion that the minimum temperature necessary 
to produce Portland cement which will give a_per- 
fect pat test from fresh clinker is 1450 deg. Cent. 
This temperature is for a minimum quantity of cal- 
cium oxide. With larger proportions of calcium a 
still higher temperature is required, and in ordinary com- 
peo g cement making it reaches 1550 deg. Cent., whilst 
with very heavily-limed cements the necessary temperature 
is still greater. These figures are, in a certain measure, 
dependent on the time taken for the cement to pass 
through the rotary kiln, and with slow driving may be 
somewhat lowered. ‘The use of rich clays may either 
raise or lower these figures, whilst at the same time 
lowering the temperature of ‘‘ overburning,” that is 
to say, the temperature at which the masses of clinker 
ball together and stick to the sides of the kiln. When 
such clays are heavily limed, the temperature n to 
give a good clinker may be raised so much as to be coin- 
cident with the temperature of overburning. In practice 
it is found that with lean clays heavily limed there is a 
wide margin between the proper clinkering temperature 
and that of overburning ; but with’ rich clays the tem- 

rature has to be maintained within very narrow limits 
if satisfactory results are to be obtained. 


The Inter-State Commerce Commission pan font issued 
its report on accidents'on American railroads for the 
year ending June 30 last. As was to be expected, in 
view of the immense mileage of imperfectly-equippee 
line which still exists in the Western and Southern 
States, the ‘‘butcher’s bill” is much higher than we ard 
accustomed to in this country, and it would be of interest 
to have a separate report on the accidents occurring in 
the New England States, where the density and popula- 
tion and standard of equipment tng more closely to 
the conditions prevalent in the United Kingdom. The 
passengers killed by accidents to trains during ‘the year 
numbered 167, were injured, whilst from other 
causes 136°were killed and 2503 injured. During the 
same period 2516 employés were killed, and 33,711 injured. 
Of this total 143 were killed and 2113 injured in coupling 
and uncoupling cars. Since the introduction of the auto- 


matic coupler these figures have steadily dec , and 
will, no doubt, continue to do so as time on, whilst 
it is not improbable that agen risks may be still further 


reduced by rearranging the brake hose and similar con- 


nections so as to render it unnecessary for men to go 
between the cars. It has, however, to be noted that a 
large proportion of the fatal accidents put down as due 
to the coupling and’ uncoupling of cars arose from the 
men having their feet caught in crossing or guard-rails 
whilst coupling operations were in progress, and another 
large proportion of these accidents occurred in opera- 
tions preliminary to the actual work of coupling or 
uncoupling. 


Lieutenant Ward P. Winchell, of the United States 
Navy, who was assigned to the merchant ship Mariposa to 
investigate the oil fuel system in use on that vessel, has 
submitted a report to the Navy Department covering his 
observations during a cruise from San Francisco to the 
Society Islands and return, a total distance of nearly 7000 
miles. Lieutenant Winchell states that the Mari 3 
gross displacement was 3160 tons, and her average horse- 
power with oil was about 2481, giving a daily average 
run of 354 miles, a mean speed of 13.58 Seats on 
an oil consumption of 278 barrels of oil a day. - The 
weight of the oil fuel required to produce these results 
was 50 per cent. less than would be required with coal. 
One important advantage in the use of oil was that it 
permitted a reduction of the engine-room force from 36 
men to 20. Only 12 of the Man ’s 18 furnaces were 
used, in each of which crude oil was supplied to two 
burners by means of an air compressor pose. ie of furnish- 
ing 1000 cubic feet of air per minute at 30 Ib. pres- 
sure. Lieutenant Winchell points out, however, that 
while the use of oil fuel permits of a reduction of 
the engine-room force, this force must consist of 
men of higher intelligence, stronger nerve, and_ better 
mechanical ability than the ordinary class. The air 
pressure used in atomising the oil must be evenly main- 
tained, the oil itself must be kept at a regular 
temperature, the burners must be carefully watched to 
prevent clogging, and these duties uire that the 
men employed in the engine-room shall be above the 
average in alertness and efficiency. As to the economic 
factor in the problem. Lieutenant Winchell’s report is 
non-committal. - On reaching Tahiti, after the run of 
3438 miles, the tubes were swept by scrapers, and all 
the refuse collected barely filled two ash buckets and 
some of this stuff came from the coal which had been 
used on one of the preliminary trials. The principal 
difficulties encountered were in the regulation of a supply 
of oil tothe heaters by the pumps, and this caused a 
variation in the temperature of the heated oil, thus in- 
fluencing the flow through the burners. Some difficulty 
was found from the choking of the strainers by forei 
matter and impurities in the oil. The simple installa- 
tion of duplicate strainers on the next trip will obviate 
this difficulty. The speed secured on the return trip was 
higher than that attained on the trip to Tahiti. This was 
due to the fact that the firemen me better accus- 
tomed to manipulating the burners. 








Tue Suez Canat.—The transit revenue of the Suez 
Canal Company in the first ten months of this year was 
3,478,405/., as compared with 3,346,781/. in the cor- 
responding period of 1901, and 2,981,351/. in the cor- 
responding period of 1900, The company has declared 
an interim dividend of 2/. 28. per share for 1902, payable 
January 1, 1903. 





Trans-CanaDA Raitway.—The Trans-Canada Rail- 
way Company has made a provisional contract with 
Colonel Church, of London, for the construction of the 
first division of the line from Roberval, Quebec, to the 
western boundary of Quebec, near James’ Bay, a distance 
of about 400 miles. Work, it is stated, will be begun as 
soon as sufficient assistance in cash and lands has been 
received from the governments and municipalities inte- 
rested. 

Exectric Power at Niacara Faits.—The Common 
Council of Niagara Falls has granted the Ontario Power 
Transmission Company a franchise in that city. This 
company is to handle power generated on the Canadian side 
at Niagara, and it is expected that its cables will enter 
the United States by way of one of the bridges or some 
other convenient means. While the power to be trans- 
mitted is to be generated in Canada, it is worthy of note 
that the feature of the franchise which induced the Council 
to grant the company rights, was a clause under which the 
company agrees to sell the first 1000 horse-power to the 
city of Niagara Falls for 10 dols. per horse-power. De- 
spite its bountiful supply of electricity, Niagara Falls now 
pays 75 dols. for each arc lamp in use in its streets, while 
incandescent lighting is also costly. 





Last Year’s Ockan Steamina. — According to the 
annual report of Captain Brooks, Superintendent of 
Foreign Mails at Washington, the record for the fastest 
time made by a mail steamer between New York and 
Southampton last year belongs to the Deutschland, of the 
ne cr Line, with 147} hours. The Kron- 
_— Wilhelm of the North German Lloyd made the next 

t time, 149 hours. The Lucania of the Cunard Line 
made the trip from New York to Queenstown in 166 
hours, and the Oceanic of the White Star Line ran the 
same distance in 167 hours. La Savoie, of the French 
General Transatlantic Line, made the fastest trip between 
New York and Paris vid Havre—173 hours. Other fast 
trips were: Coptic, San Francisco and Yokohama, vid 
Hong Kong, 6574 hours; American Maru, San Francisco 
and Yokohama, hours ; City of Pekin, San Francisco 
244 hours ; Glenogle, 
Tacoma and Yokohama and 





and Yokohama and Hong Tr 6! 
ong Kong, 647 hours ; 
Tesa Maru, Seattle and Yokohama,370 hours, ; 
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THE SCIENCE OF BUSINESS. 

THE time was when Britain, by its supremacy 
over other nations in the arts and crafts, at least in 
those associated with iron and chemistry, could 
afford to despise purely business habits. Our 
productions so excelled all others that we heeded 
not the artifices of the advertiser nor the push- 
fulness of the young manufacturing nation, be- 
cause clients came hat in hand soliciting service. 
The heredity which played an important part 
in the early engineering era is, ‘unfortunately, 
now balancing its account, for it often en- 


8!courages the manufacturer of to-day to believe 


that the conditions our forefathers enjoyed still 
favour us, while all the time the pursuit of the 

h the vigour 
of other younger nations, who, untrammelled 
by tradition and fixed notions, more readily 
adopt newer methods and more active propa- 
ganda. They profit by the experience of our 
successive generations, taking this as the start- 
ing-point for their improvements. Their ranks 
are strengthened by the enlistment of some of our 
best mechanics. Less affected by that stolidity 


686 | which comes from an historical past, they may be 


said to sit on the doorstep of a possible client—a 


9 | proceeding which may not be dignified, but ulti- 


mately may result in an order being obtained. 
Even if our superiority in manufactures were always 
beyond doubt, the observance of business habits 
would still be necessary. 

But even if we assume that we still main- 





tain our excellence in products, we cannot deny 
that there is much to be gained by adopting 
a sounder financial system and more aggres- 
sive business habits. Sir William H. Preece, 
in his address as Chairman of the Council of 
the Society of Arts, on Wednesday, attempted 
the herculean task of laying down the dis- 
tinct laws which might constitute a science of 
business ; and while the results were far from 
conclusive, his thesis is not without its value, 
as it once more directs manufacturers’ thoughts 
to the necessity for an effort which is as im- 
portant as inventive genius or superior work- 
manship in the increasingly keen struggle for the 
world’s markets. We are not disposed to follow 
him at the moment in his coquetting with protec- 
tive tariffs, nor, indeed, in his acceptance of the 
nationalisation of the railways as a panacea for their 
steadily falling profits, largely because these are 
more or léss beside the question, and tend to ob- 
scure the main issue. We are, however, at one 
with him in his contention against over capitalisa- 
tion. The company promoter is too frequently 
like a leech on the inventor as well as on the in- 
vester ; and we hope the time is coming when the 
owner of a patent may find his best market in firms 
or companies conducting a business to which his 
new idea may prove an acquisition. In any event, 
preliminary expenses, as Sir William urges, ought, 
as a rule, to be a first or a very early charge on the 
profits of a company, and not a permanent incubus 
on capital, which should rather be entirely, or almost 
entirely, remunerative in the sense of earning profit. 

The subject is so wide that it is impossible to 
treat it fully in one article or one address, and for 
this reason one regrets that such a close observer 
as Sir William Preece should have laboured the ques- 
tion of accounting so much, as it is only a branch 
of the subject. By diagram he sought to show from 
several cases—water, gas, all railways combined, 
telegraphs and telephones—-how a careful record 
could be kept of the trend of capital, revenue, 
profit and loss, and its distribution ; but these are 
not quite representative industries, and we there- 
fore welcome more his general consideration of the 
elements which would constitute his laws of the 
science of business. Thus sound finance means a 
proper appreciation of the vital importance of ade- 
quate allowance for depreciation, renewals, reserve, 
redemption, as well as for dividends or bonuses. 
It is most difticult to convince even a private owner, 
far less shareholders or municipal organisers, that 
plant need not necessarily be worth less, although 
the rate allowed for depreciation is 12} per cent. 
per annum, rather than 5 per cent. If in eight 
years it is still equal to its work, which must mean 
that it is still unexcelled by any machine for carry- 
ing out the same process in the market or in the 
possession of a rival, then the capital value in 
the books only is affected, and that most satisfac- 
torily so far as finance is concerned. But eight 
years is a long period in the life of the best 
of tools, and there are long odds that a new 
creation will come which will demand the superses- 
sion of the tool, so that it is only worth its weight 
as scrap iron. It is the manufacturer who has only 
allowed 5 per cent. per annum in his books for 
depreciation who still clings to the hope that the 
credit and sentiment which helped his father will 
still stand him in good stead. In his balance-sheet 
his machine remains at more than half its original 
value, and it is against human nature to view with 
equanimity such a loss at one moment. 

We have given 124 per cent. per annum as a rate 
for depreciation without seeking to set that up as a 
standard. It is a fair average. In some cases the 
rate should be higher, in others it may be less. The 
main point is the importance of the law in the code 
of scientific business. As Sir William Preece says, 
the value of scrapping is not appreciated in 
England. In America, when a new process is in- 
troduced, which effects considerable economy in 
production, it can be shown by simple calculation 
that it is wise commercially to sweep away the 
old plant and install the new; and this is done. 
English manufacturers are most tenacious of old 
machinery. Increase or economy in the rate of 
production justifies scrapping. The American does 
not wait until a machine is worn out before con- 
demning it. As soon as he realises the fact that 
up-to-date machinery will save him in time and 
labour enough to justify new plant, away goes the 
old plant, and the value of the new is soon repaid 
by greater production. It may be urged that the 
resultant a 


ition to revenue justifies the payment 
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of the cost for the change from the old to the new 
machine or method out of capital; but the scrapping 
of an item which still ranks high in the capital 
account usually means bad financing. In any case, 
a change made because a competitor is already 
realising its value can scarcely be accepted as 
tending to economy of production or to increased 
profit-earning. In any case, the science of busi- 
ness calls for at least a good reserve fund which 
will meet extreme cases. An increase in capital 
without a sound probability of augmented profit- 
earning can scarcely strengthen the manufacturer 
against the inroads of competition. ‘‘Combination” 
is a word which has the same soothing influence to 
some sorely-stricken people as ‘‘ Mesapotamia ” 
had for the old lady ; wr it carries with it 
little recuperative power if, as is too frequently 
tle case, there is an inflation of capital or an 
increase disproportionate to the economies effected 
in manufacturing or distribution. Why 10001. in 
the White Star Line should be worth 14,265l. in 
the new Shipping Combine puzzles Sir William 
Preece, as it has many others. Upon what 
= he asks, is profit to be distributed which 
will enable the late holder of 10001. to be as happy 
as the new holder of 14,2651.2 Whence are the new 
profits to come? It is not even clear to him where 
the money is to come from (or the traflic to pay that 
money) to gain any profit whatever on the millions 
projected to permeate the soil of London with 
‘*tubes.” Combination therefore can only succeed 
where there is gain in economy, in energy, or 
market resources disproportional to any resultant 
capital increase. 

But apart from the capitalisation question, de- 
preciation, and reserve, there are equally important 
items in management. We have time and again 
urged the importance of a business education for 
masters more than for men. It is not enough that 
they should be great engineers or chemists, or 
manufacturers of one kind or another, unless they 
are prepared to seek out and elevate to almost 
equal rank and responsibility with themselves men 
endowed with the highest commercial capacity. 
We are at one with Sir William in the view that it 
is the masters who have allowed the Americans and 
the Germans to oust them out of their own markets, 
not by any superiority in the quality of their goods, 
but by lower prices, by superior knowledge of the 
demands of the markets, by the establishment of 
new markets, by better direct communication with 
foreign countries, by superior methods of busi- 
ness, by establishing regular intelligence depart- 
ments, and, above all, by possessing and exercising 
superior commercial technical knowledge. There 
is a science in business as in manufacture. As Dr. 
Carnegie pointed out the other day, business must 
not be pursued as a means to advance in the social 
scale, but rather for the joy of it. ‘‘ The reward of 
a thing well done,” as Emerson puts it, ‘‘ is to have 
done it.”’ 

For this reason we welcome the creation of a 
faculty of commerce in the University of Birming- 
ham, and the strenuous efforts which are being 
made towards a similar end in Cambridge. It 
will establish the science of business, and 
ennoble it: to represent a business house in 
foreign countries will no longer be a depreciated 
occupation ; and herein lies one of the most im- 
portant elements to our continued success. We 
must cease to expect our clients to come to us, 
and whether we look to a more aggressive policy 
on the part of our consuls, or to greater initiation 
by large business houses through agents in foreign 
we must have propagandism. America has 

er more active consular staff, Germany its in- 
telligence department for trade ; with the result that 
no possible commercial opening presents itself 
in the remotest parts without the news being 
communicated to the proper quarters in both 
countries. Sir William Preece tells us that if 
any electric development is foreshadowed or sug- 
gested in any one of our colonies, especially those 
in which his firm acts as consulting engineer, they 
at once receive intimation of the fact from Germany 
and often from America. (They never once have re- 
ceived similar information from any British source. 
This is as typical as it is serious, and there can be 
no doubt that, along with sound finance, progres- 
sive mechanical perfection and widely-diffused com- 
mercial education, we must include in our science 
of business a wide-awake intelligence of the world’s 
needs and an equal readiness to meet them in a 
way acceptable to our clients. Government may 


help by its consular staff, by limiting legislative | 


restrictions—always a great handicap—or by 
Imperial fiscal rearrangements ; but as with personal 
ethics, so with a national science of business, a 
cardinal principle is self-help. 








THE UNITED STATES NAVAL 

ENGINEERING REPORT. 
THE annual report of the Chief of the Bureau of 
| Steam Engineering for the United States Navy is a 
publication for which engineers in this country are 
growing accustomed to look, as it affords a good 
deal of information such as can only be obtained by 
an organisation like a big public department. One 
cannot help contrasting with the absurd secretive- 
ness of our own Admiralty the liberal manner in 
which the executive of the American Navy gives 
the world the result of experiments and investiga- 
tions. A great deal of public money is spent in 
this country in investigating various problems con- 
nected with engineering practice. hen the ques- 
tions investigated have a bearing only on purely 
military subjects, one can understand the desira- 
bility of secrecy. In many cases, however, the 
experiments are of a technical nature, affecting 
large problems of engineering, and the knowledge 
of the results would be of inestimable value to 
the industry of the nation. In our country such 
investigations, laboriously conducted and involving 
large expenditure, are chiefly barren of results, 
excepting so far as they affect the limited interests 
of the Royal Navy. The American naval authori- 
ties are bolder and more generous, for they publish 
the results of their experiments with the greatest 
freedom. It has been suggested that our Admiralty 
dare not make public the results of their trials, 
because, if full details were published, they would 
expose an undue amount of incapacity and bung- 
ling. We by no means endorse this view. Know- 
ing the high attainments of the naval engineers 
as a class, and their honesty of purpose, we can 
only conclude it is the traditional secretiveness of 
the governing class at Whitehall—which, be it 
remembered, is not composed of engineers—that 
prevents the country getting the value of the 
money it spends. 

There is another aspect of the question affecting 
the issue of departmental reports by the chiefs of 
the spending services. It enables the men who 
should really be responsible to put their views 
before the public, so that those who are most in- 
terested in maintaining efticiency do not have their 
voices altogether drowned by the din of the poli- 
tical contest. What the country loses every year 
by the true welfare of the Navy being sacrificed to 
class interests and political exigencies is a matter 
beyond calculation ; but, at any rate, the amount 
in money alone is very large, and the loss in effi- 
ciency is still more serious. 
| Turning from these general considerations to Ad- 
| miral Melville’s report recently issued, we find that 
|for the year ending last June the appropriations 
| for steam machinery amounted to just on 3} million 
| dollars, or approximately 650,0001. This seems a 
|modest sum considering the powerful navy the 
| United States now owns, but even the whole of 
|this was not all utilised, the total expenditure, 
‘after deductions, being 2,595,614 dols. Labour 
|accounted for the largest item, the bill being 
| 1,569,365 dols. ; whilst stores and materials, tools, 
| &e., cost 959,819 dols. 

In dealing with the Navy yard at Portsmouth, 
| New Hampshire, the report furnishes us with an 
admirable example of the point we have raised 
about the advantage of a chief of department 
being able to speak directly to the taxpayers. The 
| first sentence in this part of the report says : 

The bureau regrets that it cannot report that the con- 
| struction of an entire new collection of buildings for its 
| purpose has been commenced at this yard, for those now 
ju d a it are entirely unsuited for their pur 

| having been built before most of the modern appliances 
| for handling work, such as travelling cranes, were even 
thought of besides being too small and improperly 
arranged and located. ore than this, though part of 
the machine-shop is now overloaded to an almost dan- 
gerous d , additional tools are required, and floor 
8 for them, to complete work already ordered within 
the specified time. 

This is said of Portsmouth, New Hampshire, in 
New England, but the remarks would equally apply 
if the two News were left out. We have an idea 
that were Sir John Durston given equal liberty as 
his opposite number in the United States, he would 
use almost the same words; at any rate, they 
would be applicable. 











It must be remembered that | that the line (executive) and engineering office 





these strictures do not come from any half-informed 
critic, perhaps chiefly anxious to pose as an oracle, 
nor from a politician seeking to damage a public 
department for his own ends, nor from a contractor 
desirous of seeing orders distributed, nor from any 
other irresponsible person; but they are the de- 
liberate utterances of the man who knows most 
about the work, both technically and administra- 
tively. For his credit’s sake he desires to keep 
expenditure within reasonable bounds ; but, on the 
other hand, his credit is also intimately bound up 
in the efficiency of the national fleet, and that he 
knows cannot be maintained without proper work- 
shops and appliances. 

As the people of the United States have an advan- 
tage over us in the way of being able to learn what 
are the true needs of the navy, so they have also less 
excuse to offer if abuses are not removed ; that is 
to say, the British public can plead ignorance, the 
American cannot. If American citizens allow the 
New Hampshire shops to continue in their degene- 
rate state, they do so with their eyes open, and they 
have only themselves to blame if money is wasted, 
and inefliciency, with its prospect of disaster, follow. 
Of course, the remedy for our less perfect state, 
which supplies us with an excuse, is in our own 
hands ; for if the country made up its mind to have 
departmental reports, the Parliamentarians would 
have to give way. We therefore have the blame 
removed only a step further, so we cannot escape 
censure. 

The Boston Navy Yard is apparently somewhat 
better off than Portsmouth, as No. 1 shop is being 
rebuilt, but the contractors seem to be a little behind 
with the ‘‘tin roof.” No. 2 shop is ina bad plight, 
for here the tin roof is in such a leaky condition 
that, during rain, water comes through on to the belt- 
ing and machinery. Weare not quite so bad as that 
in England, because an admiral-superintendent can 
see the disadvantages of rain coming through a tin 
roof ; but he is little likely to appreciate the need 
for the seventeen new power tools that have been 
put into use at the Boston Yard during the past 
year. Of the New York Yard there are fewer com- 
plaints. It is true that the coppersmiths’ shop is 
too small, and a steam-heating plant is needed for 
ships afloat ; but against this may well be set new 
heating plant for the engineering shops, new ma- 
chine and erecting-shops, wash-rooms and wire 
clothes-lockers, air-compressors, and, above all, 
electric drives in the pattern-shop and the machine 
and boiler-shops. For the League Island Yard 
the Bureau has again to express ‘‘regrets.” Plans 
are completed, but money is not forthcoming ; but 
for the Charlestown Yard appropriations have been 
made, and the Bureau trusts there will be no delay 
in the erection of a complete set of new buildings. 
Apparently, even in America such things cannot be 
done ina day. Some changes and additions are being 
made at Norfolk Yard ; Key West is behindhand with 
its alterations and additions, from causes beyond the 
control of the Bureau. At Mare Island work has 
been commenced on a new machine-shop ; whilst 
at the various other yards and dépéts there appears 
to be a fair amount of activity. Judging from the 
details given in the report, there is a good deal of 
improvement and extension going on in the diffe- 
rent naval stations in the’ United States ; and if 
Admiral Melville is apt to complain at times, it is 
doubtless largely because the work does not keep 
pace with his enthusiasm. 

A good part of the report is devoted to the work 
done in inspecting material, and in connection with 
this Admiral Melville recommends that young 
naval officers should be given the opportunity, 
under the instruction of the presentnaval inspectors, 
of getting the experience necessary to enable them 
to become efficient inspectors in charge. Junior 
officers, he says, in greater numbers should be 
ordered for training, as there can be no more zealous 
and efficient inspectors of material than the 
officers who will have the care and management of 
the finished engines, guns, and ships; a remark the 
soundness of which no one is likely to question. 

To a later part of the report the chief of the 
Bureau contributes what is a most valuable and 
interesting essay on the necessity for an engineer- 
ing laboratory at the Naval Academy. The subject 
is one of great importance, and has been treated 
upon by Admiral Melville on previous occasions. 

aturally he regrets the absence of such a means 
of instruction, the need for which in producing 
efficient naval officers hardly needs insistance ; 


certainly not to the readers of this journal. N ~ 
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the United States Navy are combined in one 
branch, it is additionally desirable that everything 
possible should be done to interest. cadets in their 
profession. Nothing is more likely to effect this 
object than a training that will enable them to 
grasp the fundamental truths upon which engineer- 
ing science is built up; and for this purpose an 
engineering laboratory is the most potent in- 
strument. The temptations to follow the deck 
rather than the engine-room are great; but they 
are largely superficial. To keep in the open, to 
avoid grease and cinders, to have a smart jacket 
rather than a dingy one, are all things which appeal 
strongly to youth ; but the true interest and fasci- 
nation of the ship lies in the machinery, if once its 
meaning is grasped. How far this applies also to 
the British Navy we leave it to our readers to judge. 
The question is too big to be discussed just now ; 
but it may be taken as true that the efficiency of a 
fleet depends largely on the interest taken by its 
officers in the engineering branches, and the en- 
thusiasm they display in the pursuit of the science 
of engineering. 

The military value of repair-ships is another 
subject which the Chief of the Bureau attacks 
in a thoughtful contribution to the report. The 
need for a floating base of this nature was 
emphasised by the operations during the Cuban 
war, even though the Americans were never 
pressed, and, in fact, hardly had an enemy worth 
considering ; not, we would hasten to add, through 
any lack of gallantry on the part of the Spanish 
sailors, but solely through bad political adminis- 
tration at home. However, any sort of warfare, 
even a walk over, is far more searching in its 
effects than the most realistic make-pretends like 
naval manceuvres. All has to be done then by sur- 
prise and at once—‘“‘ in case” ! So it happened, as 
Admiral Melville says, that the exigencies of the 
service made it impossible for the constantly em- 
ployed engineers to record the difficulties and trials 
undergone in establishing a successful repair base 
under the conditions existing. 

Possibly the day may arrive when ‘‘ water-tube 
boilers” will not take a prominent position in 
every naval report, but certainly it has not 
come yet. The United States Navy was late in 
adopting the new type of steam generator, Ad- 
miral Melville taking the somewhat rare view, 
for an American engineer, that it was well to see 
what others did first. The policy, however, may 
not have been without wisdom, for the United 
States could better afford to wait than any other 
great Power. Now the logic of accomplished facts 
has enabled the water-tube boiler to force its way 
into Admiral Melville’s designs ; but he has none of 


the confidence in the Belleville type, such as is| 
expressed by the large number of ships so fitted | 


in our own and other navies. ‘‘ With a deep ap- 
preciation,” he says, ‘‘of the necessity of soon 
settling upon an approved type of marine boiler for 
the battleships and armoured cruisers of the United 
States navy, the bureau has invited competition 
among designers. It believes, however, that, if 
possible, a boiler of American design should be 
adopted, and that this marine boiler should be 
a development of one in general use on shore.” 
We are not inclined to attach much import- 
ance to the latter characteristic—the advan- 
tage is said to be that it would be ‘‘ familiar 
to thousands of firemen on shore” — because 
the conditions needed ashore and afloat respec- 
tively are so different, and the methods of firing are 
by no means alike. Therefore naval stokers, in 
any case, must be specially trained. It would be 
& pity to hamper the designers or inventors of 
naval water-tube boilers by cramping them with 
shore precedents. Perhaps also the disfavour 
towards the Belleville boilers may have some slight 
foundation in national prejudice — often called 
*patriotism”—as it undoubtedly had in this country. 
‘‘ Why should I worry my life out to make a beastly 
French thing work?” said an engineer of the old 
school on a memorable occasion ; and he expressed 
a view not altogether peculiar to himself. The 
Americans, as is natural with a young people, have 
the type of ‘‘ patriotism” to which we have made 
reference abnormally developed ; although that was 
not needed to enable them to find defects in the 
Belleville boiler. As we have frequently said, that 


type is by no means the last word on the water-tube 
boiler question ; although, for ocean-going ships, it 
was among the first. A new type of water-tube boiler, 
made by an ‘‘ American boiler firm with considerable 
financial backing,” has been brought before the 








notice of the Bureau ; and as it possessed the two | miscellaneous contributors should have fallen 


desirable qualifications mentioned, an extensive trial | behind the figures of last year. 
This is the Hohenstein boiler, which | Europe’s great mainstay for copper, and Europe 


was made. 
promises to give valuable results. As we shall 
refer to this boiler again shortly, we will not 
attempt here to summarise the results of the 
experiments. 5 

Oil fuel is a subject that has occupied a good 
deal of the attention of Admiral Melville and his 
staff for some time past, and in the present report 
a good many pages are devoted to a valuable 
description of trials made. This also is a subject 
we must reserve. The report concludes with some 
statements on the question of personnel, to which 
we shall have occasion to refer in connection with 
some remarks on the same subject regarding our 
own Navy. 








THE COPPER POSITION. 

Ir is not generally realised that the stocks of 
copper in Europe have fallen so low that at the 
present moment they are only equal to about a fort- 
night’s consumption, and that the visible supply, 
which includes actual stocks and copper advised 
from Chili and Australia, is less than three weeks’ 
requirements. The quantity of foreign copper te- 
ceived in England and France during the twelve 
months to October 31 was 281,674 tons. The quan- 
tity delivered, inclusive of 3466 tons shipped to 
America ostensibly for electrolysing, was 285,982 
tons. On that date the visible supply was 16,657 
tons, as against 20,965 tons a year earlier, and 28,812 
tons two years earlier. By the 15th inst. it had 
fallen still further to 15,653 tons, which is a low- 
level record for quite a number of years. The odd 
thing is that in spite of this suggestion of a famine 
in copper, the price should have fallen away to the 
level which ruled in the days before the Standard 
Oil group took an interest in the metal, and when 
the quantity in sight was at least 30 per cent. 
greater. Standard copper is now no better than 
51l. 2s. 6d. A year ago, with 20,965 tons in sight, 
the quotation was 641. 17s. 6d. On October 31, 
1900, with 28,812 tons in sight, it was 72/., and in 
1899, with 26,804 tons in sight, it was 721. 17s. 6d. 
Of course, visible supply and values have not been 
on speaking terms, as it were, since the formation 
of the Amalgamated Copper Company, but it is a 
decided anomaly that in the circumstances the quo- 
tation should be no better than it is. It is possible, 
however, to explain the situation, and in order to 
elucidate it we have made up the following Table 
from Merton’s statistics. 
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It will be seen that the tendency in recent months 
has been to an excess of deliveries over new sup- 
plies, whereby the quantity in sight has steadily 
diminished since the end of March last. For the 
twelve months the balance on the wrong side, in- 
cluding the quantity taken from warehouse for 
America, in order to ‘‘ improve” the position for 
the manipulators, is 4600 tons. The United States 
has contributed 160,584 tons out of the 281,674 
tons of new supplies, this comparing with 102,929 
tons out of 232,891 tons for 1900-1, and 162,401 
tons out of 280,985 tons for 1899-1900. It cannot 
be charged against the United States, therefore, 
that it has done badly by us. The singular thing 
is that Chili, Australia, Spain and Portugal, and 





But America is 


has convinced itself that America is holding back 
supplies: in other words, that the Amalgamated 
Copper Company is not only restricting production, 
but concealing some of the copper it is actually 
producing in furtherance of its declared object of 
forcing the independent producers into what will 
amount toa world-wide combination to keep the 
price in the neighbourhood of 70I., or any other 
figure which it may arbitrarily fix, given the power 
to fix it. Besides restricting its own output, 
it appears to be ‘‘ bearing” the shares of the 
Rio Tinto and some other companies. It is 
the knowledge of tlis artificial position which 
keeps copper down. Were it made clear that the 
production of copper was lagging behind require- 
ments as a result of increasing trade demands, there 
would be a big rush to buy, because in these cir- 
cumstances a materially higher range of values 
would be justified. But, in the belief that the Copper 
Combine, which is suspected to be in the most 
desperate straits by this time, is playing with the 
market, and has large stores of the metal concealed 
somewhere, the speculators are not disposed to bid. 
Consumers of copper, who are generally made the 
sport of the speculators, have a chance of picking 
up the metal at tempting prices; and as any day 
may see the upsetting of the present game, and as, 
moreover, the metal is really cheap, they may be 
expected to buy pretty freely. Messrs. James Lewis 
and Son write that: ‘‘In the absence of any sur- 
plus stocks in the United States, and with the 
greatly reduced public and private stocks held in 
Europe, a considerable increase on the present rate 
of production will be necessary to supply future con- 
sumptive requirements, which are likely to continue 
to increase in view of the further development of the 
use of electricity for motive power.” The increased 
demand may be conceded, and an increased produc- 
tion is obviously necessary. But the United States 
is producing more copper than it gives out, and 
that is and will remain the disturbing element. 
For the United Kingdom the apparent consump- 
tion for the ten months to October has been 70,654 
tons, against 64,709 tons last year ; and for France 
40,393 tons, against 34,129 tons. Of foreign copper, 
Germany consumed in nine months 55,373 tons, as 
compared with 41,522 tons. 








THE INTERNATIONAL FIRE EXHIBI- 
TION, LONDON, 1903. 

WE have already intimated that an International 
Fire Exhibition is to be held in London next year, 
under the auspices of the British Fire-Prevention 
Committee, the whole of the business arrangements 
being in the hands of the London Exhibitions 
Company, whose grounds at Earl’s Court are 
eminently fitted for the purpose in view. 

The interest displayed in questions of fire-protec- 
tion generally, and fire-prevention in particular, 
during the last few years has been very apparent, 
and the interest has rightly been on the in- 
crease ; for the many defects, both in building 
construction and fire brigade equipment, which 
have lately come to our knowledge in this Metro- 
polis, necessarily demand a remedy that is only 
to be obtained in this country by an acute expres- 
sion of public opinion. 

That this country should have lacked interest in 
the subject for a considerable period in the ’eighties 
and nineties can scarcely be explained, except by 
the fact of our commercial prosperity, which has 
allowed us to overlook the great annual wastage in 
property—which runs to so many millions sterling 
—and has even made us neglectful of the terrible 
loss of life occurring regularly in our midst. 

The disastrous Cripplegate fire of 1897 came at 
a period of considerable prosperity and business 
activity, and it was soon forgotten; and few, if 
any, remedies were effected. In fact, the only 
tangible result was the formation of the British 
Fire-Prevention Committee, which, with its useful 
investigations and propaganda, has done so much 
for the scientific and practical treatment of the 
subject of fire-protection. 

he fires in the Metropolis have been increasing 
regularly in severity year by year since that date, 
and this year in particular has been an excep- 
tionally unfortunate one in every direction. For 
instance, the terrible calamity in Queen Victoria- 
street, the great Barbican fire, the fires in the 
docks, the Harrow-road depositories, and the 
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manufacturing and warehouse districts, have all 
taken place this year ; and even the West End has 
been invaded by such an important fire as that at 
Redmayne’s, whilst the sanctum of the Guildhall 
was the scene of an outbreak which, although a 
minor one and hushed up, was very near making 
the second Coronation Procession day a fiasco, 
besides robbing us of one of our finest monuments. 

An Exhibition such as that arranged for Earl’s 
Court, under the auspices of the British Fire-Pre- 
vention Committee, should hence not only accen- 
tuate the interest necessary to obtain better fire- 
fighting methods and better building legislation, but 
assist in spreading a useful knowledge of what is 
available in the world’s market in fire-resisting 
building construction and ‘efficient fire and life- 
saving appliances. The market in fire-resisting 
materials, systems of construction, and fire and 
life-saving appliances is as yet a comparatively 
limited one ; but we must anticipate an enormous 
extension of this field of activity; for, as in the case 
of sanitation, so in the case of fire-protection, it 
will not now be many years before every house- 
holder and every public authority, however insigni- 
ficant, will look upon questions of safety from fire 
in the same spirit as we to-day look upon questions 
of hygiene. Thus the enterprising fire-appliance 
maker should welcome an occasion of this kind, 
where his market bids fair to be enormously ex- 
tended if properly catered for. 

We hope, and we have every reason to antici- 
pate, that this Fire Exhibition at Earl’s Court will 
for once not belie the ambitious term ‘‘ interna- 
tional ;” for if there were ever an occasion when the 
British public and the British trade should learn 
from America and from the Continent, it is on 
this occasion in connection with the science of fire- 
prevention and fire-fighting. The American con- 
struction firm, with its effective and rapid methods ; 
the American fire-appliance maker, with his prompt 
and efficient gear, can teach us much, seging that 
conservatism, not to speak of monopoly, have been 
undermining our position of supremacy in these 
directions. We are, of course, proud of certain 
great firms of fire-engine fame, also of certain great 
constructional firms ; but we confess that we might 
have been more enterprising in this country, and 
not have left it, for instance, to our American, 
French, and German friends to show us how to 
build in concrete rapidly, to American and German 
friends to show us how to apply chemicals for fire- 
fighting purposes, or to the Germans and Italians 
to show us how to utilise pneumatic power for the 
rapid working of long ladders. 

As we, in the early ’seventies, gained the high 
position of being the only country capable of 
turning out an efficient steam fire-engine, it is sad 
that the same cannot be said to-day of us in respect 
to chemical engines, fire-escapes, and long ladders, 
not to speak of constructional work or electrical fire 
installations. American firms have arrived on the 
scene here, both with regard to concrete construc- 
tion work and fire-telegraphy, and have rapidly and 
successfully competed with English firms, whose 
conservatism, combined with the indolence of pro- 
sperity, have prevented their launching out into 
new models, new plans, and a more scientific staff. 
We have seen the introduction here of a colonial 
automatic fire-alarm, a Yankee fire - telegraph 
system, and Pittsburg constructional work, all 
showing good examples of what a progressive manu- 
facturer ean do, even if equipped with but small 
means and. hampered by the prejudice with which 
new methods are so often met in these isles. 

It is for these reasons, among others, that we 
welcome the specialist exhibition at Earl’s Court, 
and would speak of its advantages to exhibitors at 
home and abroad. It must necessarily be a well- 
visited exhibition, for we observe that the British 
Fire-Prevention Committee is wisely also organising 
an International Fire-Prevention Congress, to take 
place next summer, which will bring a large crowd of 
fire experts, engineers, architects, and officials from 
all parts of the country and trom abroad to the scene ; 
and we observe that the National Fire Brigades 
Union will probably be holding a tournament in 
connection with the Exhibition which is sure to 
draw all the fire brigade officers and many men from 
the country and the Colonies to’the Metropolis. 

Turning to the general arrangements of the Ex 
hibition, we understand that the principal groups 
are as follows : 

1. Fire-prevention. 2. Fire-fighting. 3. Fire- 
calls. 4. Salvage work. 5. Ambulance service. 
6. Water supply. 7. Insurance. 8. Municipal 





section. 9. History and art. 10. Science. 11. 
Fuels. 12. General. 

This division is a practical one, as also is the 
sub-classification. It is to be hoped that some 
effort will be made to keep the groups well together 
and not to let the individual exhibitor run too 
wild. We understand that the great Central Court 
of the Exhibition will be primarily devoted to fire- 
appliances, and the large Queen’s Palace to fire- 
prevention. We specially note that an Ambulance 
Section has been included, also a Water Supply 
Section. Certainly the water-supply engineers will 
welcome an opportunity of showing what is avail- 
able in the way of fittings, particularly in the way 
of new hydrants, on an occasion of this kind, whilst 
ambulance work is so allied with that of the fire 
brigade that its inclusion is a very happy one. For 
once we see that there is not only an Insurance 
Section, but that this section has as its chairman 
the head of the Fire Offices’ Committee. We 
welcome this interest shown on the part of 
the insurance companies, not only in their own 
section, but in the Exhibition generally, for 
we hold that it is in the interests of fire-protection 
that the insurance companies should use the very 
powerful leverage at their disposal in the interests 
of better building and better fire-equipment. We 
are also convinced that it can only be in the 
interests of the fire offices themselves to demon- 
strate their general excellence, their financial sta- 
bility, and their proud history, by showing by 
models, cubes, diagrams, or otherwise the enormous 
sums they have paid out to meet losses. The inde- 
pendent pressure, by the-bye, applied by insurance 
companies in the interest of better building and 
fire appliances can only be beneficial to their busi- 
ness, for the naturally increasing rates in dangerous 
districts of the Metropolis are making manufac- 
turers and warehousemen chary of insuring to the 
full amount ; and when heavy losses do come nowa- 
days, they are apt to inconveniently incommode the 
ordinary routine of an insurance company’s oftice 
investments account. 

Regarding the scientific and social side, we would 
observe that, if well arranged, this part of the 
Exhibition should be of a highly instructive 
character, and it is to be hoped that not only the 
insurance companies, but the municipalities and 
old guilds, city companies and museums, will assist 
in making this portion of the Exhibition a success. 

Turning to what is generally termed the ‘‘ front 
page ” of the Exhibition circular, we observe that 
we really have for once an advisory council of 
eminent working scientists, engineers, and others, 
as distinct from the much betitled ornamental front 
page so often to be seen on an occasion of this kind. 

It is with pleasure we see as Royal President 
H.R.H. the Duke of Cambridge. The Duke of 
Marlborough, as President of the National Fire 
Brigades’ Union, is a most suitable vice-presi- 
dent, taking great interest in the volunteer fire 
service; and the Lord Mayor of London is an 
eminently practical business man, who, curiously 
enough, is associated in trade with oil—that very 
dangerous element which it is the aim of the Com- 
mittee to combat. Mr. Sachs, the other vice- 
president, is the founder of the British Fire-Pre- 
vention Committee, and his interest in fire-brigade 
matters and theatre safety insures the thorough 
fiulfilment of the purposes of the Exhibition ; whilst 
Mr. Ellis Marsland, the hon. secretary, has long 
been associated with the legislative and Building 
Act side of fire-protection, and, as.a former Master 
of the Bricklayers and Tylors’ Company and the 
hon. secretary of the Society of Architects, should 
be particularly in touch with the building side of 
the undertaking. 

On the council are the following engineers 
and others—namely, Sir William Huggins, Presi- 
dent of the Royal Society ; Sir William Preece ; 
Mr. Alexander Siemens; Sir James Szlumper ; 
Professor Barr ; Captain J. H. Thomson ; Pro- 
fessor Millar Thomson; Dr. Thorpe; Sir James 
Williamson ; the President of the Institution of 
Mechanical Engineers ; and the President of the 
Institution of Electrical Engineers, who all testify 
to the importance of the Exhibition. There are 
others too numerous to mention, but one and all 
are men of technical distinction. 








already a number of eminent foreign correspon- 
dents, it should not be difficult to select a jury 
which would at the same time consist of experts 
of a high order and be representative of the 
principal foreign countries concerned. 








THE LATE WILLIAM HENRY 
BARLOW, F.R:S. 

THE death of this eminent engineer removes 
one whose name carries back our memories to the 
early days of railway development in this country, 
While it awakens regret in the minds of his wide 
circle of friends, it can hardly come as a surprise 
to those who recall his advanced age. The most 
poignant feelings cannot fail to be largely soothed 
by the fact of his having withdrawn for some years 
past from the society of his professional brethren, 
and from all active participation in engineering 
work, and retired into the enjoyment of a well- 
earned leisure. 

William Henry Barlow was the younger son of 
Mr. Peter Barlow, F.R.S., professor of mathe- 
matics at the Royal Military Academy, Woolwich, 
and was born in 1812. On leaving school at the age 
of sixteen, he spent a year in studying engineering 
under his father’s scientific tuition ; and then for 
three years was an engineering pupil, first in the 
machinery department of Woolwich Dockyard, 
and afterwards under the engineer-in-chief of 
the London Docks, where he was employed on 
the then new eastern entrance. In the spring of 
1832, when only twenty, he was sent to Con- 
stantinople for Messrs. Maudslay and Field, to 
erect works and machinery for recasting and 
reboring Turkish ordnance ; and during 1834-37 he 
erected a large building in Tophané, which contains 
the boring machinery now used for the government. 
While there he reported home on the lighthouses 
at the mouth of the Bosphorus; and a paper 
which he wrote in 1837, ‘‘On the Adaptation of 
Different Modes of Illuminating Lighthouses, as 
Depending on their Situations and the Object Con- 
templated in their Erection,” was communicated 
to the Royal Society, and included in their Philo- 
sophical Transactions for that year. In the autumn 
of the same year he returned to England, visiting 


on the way some of the principal cities in Europe. 


In 1838 he was appointed assistant engineer on the 
Manchester and Birmingham Railway ; and on its 
completion to Crewe in 1842 he became engineer to 
the Midland Counties Railway between Rugby and 
Derby, and afterwards to the Midland Railway, 
which was incorporated on May 10, 1844. Of the 
latter he was subsequently appointed principal en- 
gineer in charge, retaining this position till 1897, 
when he came to London, and was made consulting 
engineer to this railway. His saddle-back wrought- 
iron rail, introduced in 1849, was used on portions 
of the main line and branches; its weight was 
originally about 125 lb. per yard, and it was laid 
directly on the ballast without chairs, the pair of 
rails being held together by angle-iron ties placed 
10 ft. apart. As these did not prevent the rails 
from rocking and spreading, they were replaced by 
wrought-iron sleepers of similar section to the 
rail—10 ft. apart, and finally by triangular timber 
transverse sleepers, into which the rails were 
notched and held down by dogs. The weight of 
rail was finally 92 lb. per yard. ; 

As a lad he had been present at the telegraphic 
experiment made in 1825 by his father, in deflect- 
ing small compass-needles placed at different parts 
along the conducting wire from a galvanic battery. 
The large-quantity battery, which had been em- 
ployed in his father’s experiments on electro- 
magnetism, was used without any coil, and 
the wires were hung to the posts without 
any insulation. While on the Midland Rail- 
way he had, besides his other duties, to 
superintend the erection of the electric tele- 
graph ; and in the performance of this work he 
observed spasmodic deflections of the needles in 
the instruments at Derby. In these occurrences 
he noticed significant relative actions in the lines 
proceeding from Derby in different directions ; 
and by careful experiments, continued day and 
night for several weeks, he arrived at the discovery 
of diurnal electric tides on the earth’s surface, 


If there is one criticism we should like to make | analogous to the diurnal variations of the magnetic 


it is that there is no indication as yet as to the | needle. 
selection of a jury, which is of such great import- | spasmodic movements were d 
ance to the exhibitor, and we would suggest the | corresponding with the magnet 
organisation of this body at the earliest moment. | taneous therewith, and especially 
As the British Fire-Prevention Committee has| prevalence of aurora. Of these o 
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gave an account, which was published in the Philo- 
sophical Transactions of the Royal Society in 1848. 
In 1850 he was elected a Fellow of the Society. 

Until the appearance, in 1817, of his father’s 
essay on the strength and stress of timber, it 
had still been a disputed point whether the deflec- 
tion of a beam strained transversely varied as the 
square or as the cube of its length. That work 
showed the necessity of carrying on investigations 
of this nature, not by theory alone, nor by experi- 
ment alone, but by both. In 1855 he himself 
experimented upon large rectangular beams of cast 
iron and wrought iron; and proved by actual 
measurements that the neutral axis was in the 
centre of gravity of the section, and remained 
there throughout all the degrees of strain applied. 
Papers on the resistance to flexure in beams 
were communicated by him to the Royal Society in 
1855 and 1857. In 1874 he described to the same 
Society the ‘‘logograph,” a recording instrument 
of his invention, for exhibiting in diagram form the 
pneumatic action which accompanies the articula- 
tion of sounds by the human voice. The diagrams 
so obtained are the counterpart of those that have 
since become familiar as produced by the phono- 
graph, of which the logograph was the legitimate 
and immediate precursor. In 1880 he was elected 
a Vice-President of the Royal Society. 

In 1827, as a youth of fifteen, Mr. Barlow was first 
present at a meeting of the Institution of Civil En- 
gineers, along with his elder brother, Peter William 
Barlow. It was considered a well-attended meet- 
ing, though only twenty-three persons were pre- 
sent, including visitors. Among the eminent men 
attending he remembered Mr. Joshua Field, Mr. 
James Simpson, Sir John Macneill, and Mr. Henry 
Robinson Palmer. ‘‘ But the one who riveted my 
attention” —he related 53 years afterwards—‘‘ was 

he great Thomas Telford, who occupied the chair, 
and who seemed to me a superior being, gifted with 
higher attributes than ordinary men.” While George 
Stephenson’s name would always be associated 
with the early establishment of railways, this was 
due, in his opinion, not so much to the engineering 
ability he displayed, as to his strong convictions 
and his force of character, which led to the adop- 
tion of locomotive engines for the tractive power 
on the Liverpool and Manchester Railway. On 
April 1, 1845, he was elected a Member of the 
Institution, and in the same year he contributed a 
paper containing remarks on the different modes 
of fastening railway bars in their chairs, and a 
description of a new hollow wrought-iron key. In 
the following year he read a paper on the existence 
(practically) of the line of equal horizontal thrust 
in arches, and the mode of determining it by 
geometrical construction. Again in 1850 he gave 
a paper on the construction of the permanent way 
of railways, with an account of the wrought-iron per- 
manent way laid down on the main line of the 
Midland Railway. This account described the 
permanent way which has already been mentioned 
in narrating his early connection with that railway. 
As President of the Institution in 1880, he deli- 
vered an interesting address, largely retrospective, 
to which we are indebted for several of the per- 
sonal reminiscences here recalled. 

For the Midland Railway he constructed the 
branch from Ambergate to Rowsley and Buxton, 
and the subsequent extension to Manchester ; also 
the lines in Warwickshire, and the southern por- 
tion of the main line from Bedford to London, 
whereby the Midland obtained direct access of its 
own to the Metropolis. He was answerable for the 
design of the St. Pancras terminal station, with its 
clear platforms under an open lofty roof of 240 ft. 
span. Of this he gave a description to the Insti- 
tution in 1870. In 1861 he was appointed joint 
engineer with Sir John Hawkshaw for the erec- 
tion of the Clifton Suspension Bridge over the 
ravine through which the River Avon flows, near 
Bristol. It had been designed a quarter of a 
century before by Mr. I. K. Brunel, and a com- 
mencement had been made in 1836 by building the 
abutments and piers on the sides of the ravine ; 
but the scheme then languished for want of funds, 
and was abandoned in 1843. The chains, which 
had been made under the supervision of Mr. 
Samuel Hocking, at Hayle Copper House Foundry, 
in Cornwall, were taken to form the Hungerford 
Suspension Bridge over the Thames in 1845. When 
this bridge had to make way in 1860 for the 
Present Charing Cross Railway Bridge, the chains 
Were brought back to their original destination 


for carrying out the resuscitated plan of the Clifton 





Suspension Bridge, after it had slumbered for 
nearly a score of years. The work of erecting them 
and of completing the bridge was accomplished by 
Messrs. Cochrane and Co., of Woodside Iron 
Works, Dudley, the builders of the Charing Cross 
Railway Bridge. The Clifton Bridge has a span 
of 702 ft., which is the largest suspension span in 
this country ; the roadway is 248 ft. above high 
water in the Avon. A detailed description of the work 
and of the mode of erection is given in a paper pre- 
sented by Mr. Barlow to the Institution in 1867. 

Having carried out in 1858 experiments on steel 
at the Royal Arsenal, Woolwich, he was appointed 
in 1867 one of the Committee of Civil Engineers 
on the strength of iron and steel, of which the 
other members were Sir John Fowler, Sir Douglas 
Galton, Sir George Berkley, and Mr. J. Scott 
Russell ; they made an extended series of experi- 
ments on steel, which showed conclusively its 
applicability and importance for engineering struc- 
tures. In 1873, as President of the Mechanical 
Section of the British Association at their Bradford 
meeting, he took the opportunity to bring the 
whole matter under notice; and the Association 
having then appointed a committee to confer with 
the Board of Trade, the latter referred the question 
to himself, with Sir John Hawkshaw and Colonel 
Yolland, R.E. The result was the adoption of a 
coefticient for steel of 64 tons per square inch, that 
for iron being 5 tons; while for steel of higher 
qualities the coefficient could be raised by agree- 
ment, subject to due precautions in testing. It was 
he who first established by experiments that steel 
of various tempers was equally strong up to a 
certain limit, which was the elastic limit of mild 
steel. When, in 1876, he went to America as one 
of the judges of the Centennial Exhibition in 
Philadelphia, he found American engineers were 
in advance of those in this country in the applica- 
tion of steel in engineering structures. 

After the fall of Sir Thomas Bouch’s Tay Bridge on 
December 28, 1879, Mr. Barlow was appointed in 
1880 with Mr. Rothery and Colonel Yolland to in- 
vestigate the causes of the disaster. In the same year 
he prepared plans for the new Tay Viaduct, nearly 
two miles in length, of which he was appointed the 
engineer. The construction was commenced on 
June 22, 1882, and it was opened for passenger 
traffic on June 20, 1887, the work having occupied 
just five years in the hands of Sir William Arrol’s 
firm, of Glasgow. It was in this connection that he 
was appointed with Sir John Hawkshaw, Sir Wil- 
liam Armstrong, Colonel Yolland, and Sir George 
G. Stokes, to draw up rules for the provision to 
be made for wind pressure in railway struc- 
tures. In 1881 he was appointed a member of the 
Ordnance Committee. He was a member of the 
Institution of Mechanical Engineers from 1875 to 
1889, and of the Society of Arts from 1881 to 1900. 
He was also a lieutenant-colonel of the Engineer 
and Railway Volunteer Staff Corps. 

His death took place on Wednesday, the 12 inst., 
at his residence, High Combe, Old Charlton, near 
London, in the ninety-first year of his age. Only 
so recently as midsummer last, on the occasion of 
his birthday, he received a visit of congratulation 
from Mr. Edward Woods, Past-President of the 
Institution of Civil Engineers, two years his junior, 
and Mr. Charles Hawksley, President. They found 
him in the enjoyment of good health, and well 
abreast of all going on in the world of engineering 
and of science generally. In the course of conver- 
sation it trarspired that, by way of keeping bright 
his mathematical powers, he exercised himself 
every morning after breakfast in solving some one 
or other of the tough problems propounded years 
ago by his father, or of those still tougher arising 
in connection with the engineering progress of 
more recent times. 








NOTES. 
Exectric Pornts AnD SIGNALS. 

On Wednesday last an exhibition of what is 
known as the Crewe system of railway signalling 
and working of points was given at Crewe. The 
arrangement is the joint invention of Messrs. F. W. 
Webb, A. M. Thompson, and Illius A. Timmis. The 
system is wholly electrical, the points being worked 
by motors placed in sunken iron boxes or by power- 
ful electro-magnets. At present there are four 
cabins at Crewe, the largest, which was visited 
by one section of the party, containing 152 
levers. Theseare all worked by two men, although 
the cabin is a very busy one, dealing with a number 


of sidings. The locking frame is placed in the 
upper part of the cabin in the usual way, whilst 
below, on the ground level, are the interlocking 
electric switches and check-locks. Each electric 
motor for working the points actuates a worm- 
wheel running loosely on a shaft, but which will 
cause the shaft to revolve by means of a pair 
of clutches. The clutches are right and left. 
handed, so that in whichever direction the 
worm - wheel is turned, the shaft will turn 
in the same direction, and thus effect the 
opening or closing of the point. A striking 
gear is provided for disengaging the clutch 
when the point is over, so that the motor 
will run free. A cam-wheel is provided, which, 
by means of two bell-crank levers, works respec- 
tively the point and the locking and _ bar 
bolt. In some cases the points are moved 
by an electro-magnet in place of the motor. A 
prominent feature in the system is the manner 
hy which intimation is given to the signalman 
that the point is actually over and bolted. For this 
purpose a check-lock is provided. It consists of 
twoelectro-magnets—one for when the point is pulled 
over, and the other for the opposite position. The 
coils of the magnets are energised by a shunt 
current, which is switched on when the point is 
in its proper position. Until this current passes 
the signalman is not able to pull his lever right 
over, and he thus knows whether the point has 
been actually closed or opened. The signals are 
worked by an electro-magnet in a manner similar 
to that devised by Mr. Timmis, and which has 
been successfully used on the Liverpool Overhead 
Railway. As more power is needed to move the 
signal than to hold it in position, an arrangement is 
provided by which the current is automatically re- 
duced when the movement has been carried out. 
About 15 amperes at 100 volts are needed to move the 
signal, but this can be reduced to 2 amperes to hold 
it in position. On Wednesday last the whole appa- 
ratus worked without a hitch. On a future occasion 
we shall make further reference to this system. 


FERRO-CONCRETE. 


Some very interesting experiments on reinforcing 
concrete by means of metal are now being discussed 
in the Genie Civil by M. Considére. In his previous 
work M. Considére has endeavoured to rationalise 
the reinforcement of masses of concrete against 
tensile strains by means of metal bars; but his 
later experiments have been concerned with the 
question of increasing also the compressive strength 
of such masses by a suitable distribution of metal. 
He finds that the most economical method of 
strengthening a concrete column is to lap it round 
with wire, metal used in this way being from two 
and a half to three times as efficient as an equal 
weight arranged as straight bars parallel to the 
line of thrust. The wire lapping prevents failure 
from shear or from ‘‘swelling.” Some of the 
results obtained are very remarkable. A number 
of cylinders 40 millimetres (1.57 in.) in diameter 
were moulded out of a mixture of 400 kilogrammes 
(881 lb.) of cement, with 1 cubic metre (1.31 cubic 
yards) of sand, and were wrapped with fine wire, 
the volume of the latter being 0.034 per cent. of 
the total volume. These were tested by crushing 
at different ages, from 8 up to 100 days. Similar 
specimens without the iron were also moulded and 
tested, the comparative results obtained being as 
follows : 


Age of specimen, days ... 8 Se Bee 00 


Crushing stress, pounds 
r square inch with 
iron reinforcement 
Crushing stress, pounds 
per square inch without 
iron reinforcement 569 711 853 853 2418 


Weight for weight, the 100-day old reinforced 
cylinder is very nearly as strong as iron. In some fur- 
ther experiments the cylinders tested were 15 centi- 
inetres (5.90 in.) in diameter, and varied in length 
from 0.50 metre (19.7 in.) to 1.30 metre (51.1 in.). 
The mixture used was 0.800 cubic metre (1.046 
cubic yard) of gravel, 0.400 cubic metre (.523 
cubic yard) of sand, mixed with, in some cases, 
300 kilogrammes (661 lb.), and in others 600 kilo- 
grammes (1323 lb.) of cement. The short specimens 
were tested in the laboratory of the Ecole des 
Ponts et Chaussées. The block without iron failed at 
a load of 1052 lb. per square inch, whilst another, 
which was wrapped with a spiral of hard-drawn iron 
wire } in. in diameter, wound to a pitch of 1.18 in., 


4846 6543 7368 4935 10,525 





did not fail till the stress reached 5120 lb. per 
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square inch ; and a third, in which the wire used 
was 0.167 in diameter, wound to a pitch of .59 in., 
did not fail under a load equivalent to 5405 lb. per 
square inch, which was the maximum the testing 
machine was capable of exerting. Another cylinder, 
in which the bulk of the metal was in the shape of 
longitudinal bars, failed at a stress of 2418 lb. per 
square inch. M. Considére states that the latter 
prism, as well as the specimen without iron, both 
failed suddenly, whilst with the spiral-wound blocks 
failure was very gradual. It was further noted 
that in the best of the spiral-wound blocks the 
amount of compression was considerable, being as 
much as 3.55 millimetres per metre before any 
signs of cracking could be observed. 


FINanciaL AND EconomicaL ANNUAL OF JAPAN. 

The Japanese Government evidently recognises 
the advisability of keeping the other nations of the 
world well informed regarding the actual conditions 
of affairs in the empire of the Far East. It is of 
the utmost importance that the peoples of Britain 
and Japan should know how affairs are moving in 
the various spheres of national activity, so that, as 
far as possible, they may co-operate for each other’s 
good. The British Government is rather sparing 
in its publication of official information, and does 
not use the printing press nearly so freely as the 
Government of the United States. The Japanese 
Government, especially within the past few years, 
has printed official returns on many important sub- 
jects, and has thus been able to dispel many of the 
vague ideas which prevail with regard to Japan. The 
latest official publication of the Japanese Govern- 
ment, and which has been issued by the Department 
of Finance, is the Financial und Economical Anmual, 
which contains a great deal of useful and authentic 
information with regard to the finances of the 
country, its agriculture, industry and commerce, its 
foreign trade, its banking and money markets, its 
communications, including posts, telegraphs and 
telephones, railways, steamships, sailing vessels 
and junks, and about its new dependency, For- 
mosa. Copies have been sent to the most im- 
portant libraries and public institutions in this 
country, and can also be obtained from the Acting- 
Consul General of Japan, 84, Bishopsgate-street 
Within, London, E.C. The purely financial 
aspect of the publication will appeal most to com- 
mercial men, but we need not repeat any of the 
figures, which we have given on former occa- 
sions. Turning to the departments of agriculture, 
industry, and commerce, we are at once struck 
with the rapid development which has taken 
place, and with the relatively important position 
which Japan now occupies among the commercial 
and industrial nations of the world. One very 
striking accompanying fact, however, is the great 
increase which has taken place in the price of 
commodities throughout the country. For instance 
in 1887 the price of one koku of rice was 4.710 yen, 
whereas in 1900 it was 11.320 yen, a fact which 
must be borne in mind when we are considering the 
question of competition with British goods. Com- 
modities and wages are rapidly approximating to 
the same standard as in other industrial countries. 
The tables showing the values of the exports and 
imports to and from the various countries in the 
world are very interesting, and prove that, on the 
whole, Britain is holding her own. The shipping 
returns are very important, and show the very 
rapid development of the Japanese mercantile 
marine, and also that while Britain is still an easy 
first among foreign nations, Germany, France, 
Russia, and the United States of America are 
rapidly increasing the amount of their shipping 
trade with Japan. The part relating to communi- 
cations is the one which will appeal most strongly 
to the majority of our readers, and is probably the 
strongest proof of the industrial development of 
Japan. In 1872 there were only 18 miles of rail- 
way in the country, whereas in 1900-01 there were 
3855 miles, and these figur2s may be taken as an 
indication of the extension which has taken place in 
other departments of communications. Taken as a 
whole, Japan is rapidly justifying her claim to be 
considered the Britain of the East. 


Tue PRESERVATION OF STEEL IN BurILpINas. 


Some important researches bearing on the pro- 
tection from corrosion of the steel framework of 
modern buildings have been for some time in pro- 
gress at the Experiment Station of the Associated 
Factory Mutual Fire Insurance Companies, Boston. 
In a report dealing with the tests made, Mr. C. L, 





Norton states that moisture and carbon dioxide are 
the active agents in causing iron to rust. With 
steel embedded in the wall of a building, both these 
agents have access to its surface to a greater or 
lesser degree ; and Mr. Norton finds that even 
concrete has, in certain cases, proved insufticient to 
protect from rust ironwork embedded in it. Ex- 
periments with a view to ascertaining the cause of 
the rusting of steel in concrete were commenced 
under Mr. Norton’s direction in 1901, so as to 
ascertain why the concrete protection should have 
failed in some instances, whilst in others the metal- 
work has been perfectly preserved for years. In 
the first place, certain cases were examined in 
which expanded metal embedded in concrete had 
rusted, and it was found that this rusting occurred 
wherever the steel was exposed by the cracking of 
the concrete, even when these cracks were very 
fine. In further experiments, two brands of Port- 
land cement were taken and mixed with cinders 
and sand to form concrete, one portion of these 
cinders being from locomotives and another portion 
from a sugar refinery. The sand used was clean 
beach sand. The concrete was moulded in bricks 
measuring 3 in. by 3in. by 8 in., the steel speci- 
mens being embedded in the centre of each. The 
bricks in question were made with different propor- 
tions of cement. In some the cement was used 
neat, in others it was mixed with three parts of 
sand, whilst other mixtures consisted of one part 
of cement to five parts of broken stone, and one part 
of cement to seven parts of cinders. The cements 
used were of good quality. The cinders showed an 
alkaline reaction, but contained very small amounts 
of sulphur. The ingredients were in every case mixed 
first dry, then wet, and finally tamped into their 
moulds. The steel rods embedded in the bricks 
were first thoroughly cleaned by dilute H,SO,, fol- 
lowed by a lime bath. The specimen bricks were 
divided into four lots. One lot was exposed to an 
atmosphere of steam, air, and CO, ; another, to an 
atmosphere of air and steam; a third, to one of 
air and CO,; whilst the fourth lot was left on the 
table of the laboratory, and exposed there to the 
changes of temperature and moisture naturally 
arising. On laying bare the embedded steel at the 
end of the tests, it was found that the protection 
in the case of the neat cement had been perfect ; 
whilst a number of unprotected pieces of steel 
exposed to similar conditions were then rather 
more rust than steel. The steel specimens 
embedded otherwise than in neat cement had 
all suffered corrosion. The location of the rust 
spots was invariably coincident with a void 
in the concrete or a badly-rusted cinder. In 
some later experiments, however, an excellent 
degree of protection was obtained with a concrete 
consisting of cement mixed with finely-ground 
cinders, even when the proportion of cement was 
only one part to ten of ground cinders. From his 
investigations Mr. Norton concludes that neat 
Portland cement, even in thin layers, is an effec- 
tive preventive of rust; whilst concretes, to be 
effective, must be dense and without voids and 
cracks, and should be mixed quite wet when 
applied to the metal. The corrosion in cinder con- 
crete he believes to be due to iron oxide in the 
cinders, and not to the sulphur. He states further 
that it is very important that the steel should be 
thoroughly clean when first embedded. A wash of 
neat cement is, he considers, superior to any paint 
as a preservative of iron ; and he holds that in 
building work all steelwork should be coated with 
such a wash before building it in with concrete or 
masonry. 





PrERSONAL.—Mr. Hal Williams, of 60, Queen Victoria- 
street, E.C., announces that the partnership hitherto 
existing between Mr. Henry Adams and himself has been 
dissolved, and that he intends to practise as a consulting 
engineer at the above address. 





Gotp.—For the first time for many months the imports 
of gold into the United Kingdom have shown a tendency 
to increase, the value of the imports in October having 
been 1,479,844/., as compared with 1,400,861/, in October, 
1901, and 1,546,256/. in October, 1900. The turn of the 
tide is the result of the increased deliveries of gold from 
South Africa, the value of the receipts from that quarter 
in October having been 567,461/., as compared with 
428,136/. in October, 1901, and 50,6302. in October, 1900. 
The aggregate value of the gold imported into the United 
Kingdom in the first ten months of this year was 
17,798,237/., as compared with 18,707,469/. in the corre- 
sponding period of 1901, and 22,494,739/. in the corre- 
sponding period of 1900. 





THE NAVY AND THE ENGINEERS. 
To THe Eprtor or ENGINEERING. 

Sir,—In continuation of my letter of last week, wil] 
you allow mre to add a few words relating to H.M.S, 
Good Hope, a list of the engineering crew of which has 
just come into my hands, and which, though not official, 

believe to be correct. The following Table is a com- 
parison of her crew (exclusive of one engineer officer 
carried for flagship duties) with that of the mail 
steamer ‘‘ D” of my last letter, a vessel which is probably 
as easily recogni by the details given as by her name, 
In my letter [ designated the merchant vessels by letters 
of the alphabet, simply because there are objections to 
bringing the names of private companies into a contro- 
versial letter with the substance of which they may not 
agree. 

H.M.S. ‘‘Good Hope.” 

30,000 Horse-Power. 
Chief engineer ~ 
Assistant engineers .. <<. - 


Mail Steamer “D.” 
31,000 Horse-Power. 
Chief engineer oe 2 
Senior second engineer 
Second engineer : a 
Assistant second engineer. . 
Senior third engineer 
Third engineers - 
Senior fourth engineer 
Fourth engineers 
Fifth engineers : 
Sixth engineers iM + 
Seventh, eighth, ninth, 
tenth, eleventh engineers 
Assistant engineer .. ; 


6 Total officers .. 
Boilermaker .. ; 
2 Electricians .. 3 
3‘ Engineer storekeepers 
a) Greasers “e on 


ro 


Total officers .. 


Artificer engineers... 
Chief engine-room artificers 
Engine-room artificers 


vo 


| Brow mS! ma DOM NDR DORN ee ee 


te 
~ 


Total engine-room staff .. 31 Total engine-room staff .. 


The Good Hope carries also a full supply of stokers. 

The total number of men in the engine-room staff of 
the Good Hope, though Jess than in vessel ‘‘D,” is not so 
small as to call for much comment, though one might 
have expected it to be somewhat larger. 

When, however, a comparison is made of the number 
of engineer officers on the two vessels, the discrepancy is 
seen to be enormous, and the question arises, Does this 
indicate an actual difference, or is it the result of im- 
proper classification ? ; 

As regards the man-of-war, there is no room for doubt. 
A certain number of men hold commissions, and a cer- 
tain number do not. The distinction between officers 
and men is as clearly defined in the armies and navies of 
every republic as in those of any monarchy or empire, 
and the necessity of keeping up the distinction in time 
of war has never been seriously disputed. 

If the authorities consider that certain artificer engi- 
neers are as good men as the engineer officers, and, fol- 
lowing the example of the army, see fit to grant them 
commissions, certainly no outsider will complain ; but to 
maintain that because an artificer engineer is on the 
whole a more reliable man than a aggre peng or assis- 
tant engineer, he should therefore be rated as an officer, 
and that, indeed, it would add to the strength of the 
department if engineer officers were rep! by artificer 
engineers, is a view that will never be accepted any more 
than a proposal to replace lieutenants by boatswains, 
although, as is doubtless the case, the latter are much 
more experienced men than the junior naval officers. 

As regards the rating in the merchant service it would 
be folly to maintain that the case is equally simple, but 
in classing as officers all those in the line of promotion to 
chief I believe I have acted fairly. While it includes 
some very young men, it excludes such men as the boiler- 
maker, a man whose importance is only realised by those 
who truly understand what a pressure of 150 Ib. or 2001b. 
to the square inch really means. _ pies ; 

But a point of great importance is the division of duties 
among the various members of the crew, and to elucidate 
this I cannot do better than refer to aletter by Lieutenant 
Bellairs, R.N., in your contemporary, The Engineer, of 
November 7, which letter is undoubtedly one of the best 
that has been written on that side of the question. The 
facts are stated very fully and with great fairness, and 
there is an entire absence of petty personal remarks which 
have disfigured much of the correspondence and which 
have called forth similarly personal, but, I hope, excus- 
able retorts. In Lieutenant Bellairs’ letter he states that 
H.M.S. London (first-class battleship with two main and 
71 auxiliary engines) carries one fleet engineer, one engi- 
neer, three assistant engineers, and one artificer engineer, 
as also three chief engine-room artificers and 13 engine- 
room artificers, while he gives their duties as follows : 

‘‘ Fleet and senior engineers, general supervision of de- 

artment. One engineer, one | A., and three 

.R.A.’s, on watch when steaming. One art. engineer 
and four E.R.A.’s, hydraulic, electric, and refrigerating 
machinery ; torpedoes and steamboat repairs, &c. 

The “engineers” here referred to as going on watch 
are all assistant engineers, even the artificer engineer, of 
whom so much is said, having to attend to subsidiary 
machinery; and it thus appears that the responsible 
officers of the watch over the main engines of a first-class 
battleship are youths who ought to be gaining their sea 
experience more than exercising it, and even then there 
is but one at a time to attend to two main engines and 
two stokeholds. Jogging along at a moderate — 
all may go well, but it is no use to consider what would 
take p: at extreme speed, because under these con- 
ditions extreme speed is impossible. Applying this 
as nearly as circumstances will admit to the Good 
Hope and steamer ‘“‘D,” it will be seen that the allow- 
ance of trained men to be on watch over the main 
engines is immensely greater in the latter than in the 
former. Admitting that the artificer class consists of men 
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of experience, it must not be forgotten that experience, 
while a good servant, is a bad master. Anyone who has 
had to instruct workmen in foreign countries must know 
that entirely new work can be taught easily, but work 
somewhat resembling what has been done before presents 
the gravest difficulties, because ‘‘experience ” has taught 
the men to work in a certain groove. The worst man to 
make cement concrete is the man trained to make lime 
concrete. Again, if a piece of machinery exposed to 
heavy strain is made in steel on a pattern found by experi- 
ence to be suitable for iron, it will probably break ; 

et if some of the heavier parts be uced in size, 
it will work satisfactorily. The man guided by expe- 
rience in iron would probably increase the sizes after 
failure. ‘The experience which insisted on placing masts 
and sails on ironclads certainly led to unfortunate results, 
and it is possible that some of the difficulties of dealin 
with water-tube boilers have arisen from the ‘‘ experience 
gained in firing and otherwise dealing with Scotch 
boilers ; or, to pursue this subject further, if we look to 
the experience of the last few years for information as to 
the relative merits or demerits of water-tube and Scotch 
boilers as regards cost of repairs, coal consumption, loss 
of water, and even, if the trials of the Hyacinth and 
Minerva are to be taken as rr as regards time re- 

uired for raising steam, it will, I think, be admitted that 
the evidence, conflicting though some of it is, is decidedly 
against the water-tube boilers all along the line, yet every 
engineer knows that the Naval boiler of the immediate 
future must be a water-tube boiler. The difficulties and 
defects which have been encountered are all practical 
and not theoretical—that is to say, they are such as can 
be overcome by patience and ingenuity, and are by no 
means inherent in the system; but if experience be 
trusted to, in coming to a decision as regards this boiler 
question, it will certainly lead us astray. 

If the design and supervision of naval machinery be 
placed in the hands of men trained solely in the school 
of experience, the result will be stagnation ; if the former 
part alone be placed in the hands of properly qualified 
men, the result will be disaster. The small supply of 
engineers in other navies simply shows that other nations 
have, not unnaturally, copied what everyone admits to be 
the best navy in the world. 

The length of this letter forbids my doing more 
refer to the letters of a ‘‘ Naval Officer ” and ‘‘ W. H 
in your issue of November 14. This, however, I may 
say: The ‘‘ Naval Officer” is in favour of very great 
changes, and ‘“‘W. H. G.,” while not advocating such 
drastic measures, seems to consider that Lord Charles 
Beresford’s views with regard to the necessity for young 
admirals are equally applicable to the engineering branch, 
and in one part of his letter he says: ‘‘That some reform 
is needed in the direction I have pointed out is very evi- 
dent ;” and thus, though the different writers’ views as to 
the proper direction of reform are opposed to each 
other, no single one—not even Lieutenant Bellairs 
—is entirely satisfied with the present condition of 
affairs. I must likewise be allowed to refer to an 
article in this month’s Fortnightly Revicw by Rollo 
Appleyard. The author suggests that all naval cadets 
should enter on the same footing, and that the in- 
struction for some years should be the same for all, and 
that then, after certain examinations, their instruction 
should be specialised according to the branch to which 
they are to belong. He evidently considers that just as 
some years ago every naval officer had to be a sailor, now 
every naval officer must be an engineer ; but he sees clearly 
that certain men must stick to certain duties, and know- 
ing that men will best perform those duties which they 
like, he proposes to give the right of selection, as far as 
oy age to those who come out best in the examination, 
but he adds the warning: ‘‘ In classifying these cadets it 
is clearly necessary to retain for engineering specialist 
duties a rather large proportion: of the more advanced 
men.” He thus considers that the best men possible 
should be got for the engineering branch, and that suffi- 
cient inducements must be offered to get them to enter it. 
_ On the details of his scheme I need not enlarge; the 
important point is that a high-class magazine should have 
admitted to its pages an article which a few years ago 
would have been considered—and not a very long time 
ago actually would have been—ridiculous. The belief in 
the necessity for some “change, or, at all events, for an 
Investigation into the subject is clearly becoming more 
and more widespread, and before long must lead to 
definite action. 


than 
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T am, yours, &c., 
G. J. M. 


THE EDUCATION OF ENGINEERS. 
To THE EprrTor OF ENGINEERING. 

Sir,—So much has been written recently concerning 
the education of engineers, and so much interest has been 
displayed in the subject, that perhaps a short addition 
by = still in his student days may not be deemed out 

place. 

The writer has already served a three years’ appren- 
ticeship in the works of a mechanical engineer, and is 
now in his third year at a technical institution, as an 
electrical student. 

1. The object of this article is to chronicle some of the 
difficulties experienced during that period, and to discuss, 
as far as it is useful, the different courses open toa student 
during both his training in the workshops and the time 
that he is pursuing theoretical studies. 

The student who has just left schood is on the high 
road of life—a road which has many turnings, and so muc 








eat affects his after-career depends upon which turning 
te chooses, the right or the wrong. If a false step is 
made at this early stage it will take a long time to realise 
it, and still longer to retrace his steps and start afresh. 
ndeed, it is often an impossible task. 





2. No hard-and-fast rule can be laid down to solve the 
first difficulty he will meet with—as to whether it is 
better for him to enter works and ‘‘serve his time ” im- 
mediately after having left school, or to go directly to a 
technical college or institution. As a matter of fact, so 
much depends upon the character of the individual, that 
unless this is known to the person from whom advice is 
sought, adisastrous beginning may often be the result. 
The course that is eminently suitable for one may be the 
ruin of another. The lad who, during his training at 
school, has shown no inclination for work, will treat his 
college course as merely an extension of his school days, 
and in so doing will waste—to a greater or lesser extent— 
some of the most valuable years of his life, which can 
never be recalled. More often than not this type of boy, 
if he finds himself placed in engineering works, will 
realise more fully the earnestness of life, and it will be 
brought saad forcibly to his notice that he cannot expect 
ever to an engineer without taking off his coat and 
putting his shoulder to the wheel. 

There are, again, many who, though intending to 
hecome engineers, think too much of personal appearance 
and dress. These affectations may often be nourished to 
a dangerous extent at a technical college, whereas the 
experience of the workshops, and the association with the 
workmen on terms of almost equality, will go a long way 
towards showing a student of this temperament that 
there are more useful things to be thought of than cuffs 
and collars if he is to become a successful engineer. 

3. On the other hand, the student who has been toa 
technical college first will be far more useful in the work- 
shop and drawing-office, and consequently will be pre- 
ferred to those who know little or nothing of the prin- 
ciples underlying the works that they are performing. 
Such a student will often gain valuable experience by 
being put on a higher class of work, and by being sent 
out in charge of an ‘‘out job.” 

Fortunately there are many whose ultimate success 
would not be materially affected whichever course they 
chose; for the earnest student who is sincere in his work, 
and at the some time blessed with ability, will overcome 
~ obstacle which he may meet. 

he student who takes his workshop course first will 
have the advantage of having his theory at his finger ends 
at the time when he requires it most ; whereas those who 
o first to the technical college will in all probability 
orget a great deal that they have have learnt there, 
during their term of service in the works. 

For argument’s sake, let us follow the course of a 
student who determines to enter the works immediately 
after leaving school. 

4. The ee Sor ne of suitable works is, indeed, a complex 
problem, and one which can only be solved by one who 
really knows good works from bad. On this point a 
student needs sound advice. There are works at the pre- 
sent time which derive a large percentage of their profits 
from premiumed pupils, at the same time doing a class of 
work from which little useful experience can is gained, 
although they may issue glowing pamphlets of the work 
they execute, and the advantages to be derived from be- 
coming a pupil at their establishments. As often as 
not, these firms agree to pay the whole of the premium 
back in wages during the term of pupilage—of such firms 
seware ! 

There is one course which can, I think, be recom- 
mended without fear of contradiction, and that is—serve 
your apprenticeship in small works, for there is little 
doubt that the pupil will learn more in small than in 
large works. In large works, in almost all cases, a pupil 
or apprentice goes through only afew of the many depart- 
ments ; he becomes only a very small unit among a very 
great number of workers, and in consequence little notice 
is taken of his progress, and still less interest. He will 
be put on one class of work, and when he has got into 
the way of performing that with any degree of pro- 
ficiency, he will be too useful to his employers for them 
to willingly give him a shift to other work on which he 
would have to start afresh. The consequence, is that 
when his term of service™is over he has gained but a 
limited experience. 

On the other hand, in small works, where fewer hands 
are employed, a student will have a greater interest taken 
in his progress, and he will have a constant change of 
work, on which depends so greatly the amount of know- 
ledge he will accumulate during his time in the works. 

Another advantage difficult to over-estimate is that in 
small works he will see some engine or piece of machinery 
constructed from start to finish, all under his own notice. 
One part in this machine, another in that, the whole pro- 
cess 1s performed within his range of observation, from 
the forge and foundry till the machine is erected and com- 
plete in every detail. This is an advantage which is im- 
possible in large works, where every separate part is com- 
pleted in its own department. 

The question is often asked as to what type of work 
is most useful for a general knowledge of engineering. 
This is again a difficult question ; but on one point there 
is little doubt. Whether the student is ultimately to 
become an electrical or a mechanical engineer, the foun- 
dation on which he should build is a thorough knowledge 
of mechanical engineering ; for surely an electrical engi- 
neer must have a thorough knowledge of the older science 
to enable him to cope with the many problems he is sure 
to meet with sooner or later in his profession, and which 
are really based on mechanics. 

After works have been selected, the next point to be 
decided is whether he is to spend the time in them as an 


There can be little doubt concerning the 

An fv ang will learn far more than 
a pupil—at least, more than any pupil the writer has met, 
and he has known a great number. A pupil may start 
well; he may come into the works at six o'clock in the 


er case. _ 
former question. 


h — or as a pupil, and how long he is to serve in 
eit 





morning (for the first few days); he may make resolu- 
tions always to do so, but how soon those resolutions 

to build - that great pile of yes with which, 
we are told, the road to acertain place is laid, is only 
too well known to many a works manager, and—to a far 
more bitter extent—to many a pupil. The advice of a 
kind friend to me, when I asked this question, was to go 
as an apprentice and work. I am glad to say that I took 
that advice, and have never regretted it. The tempta- 
tions to ‘‘slack,” after the novelty of being in works has 
worn off, are many, and the best way for all those who 
are earnest in their desire to learn is to be bound by 
deeds of apprenticeship. 

_ The question of how long an apprenticeship should last 
is still unanswered. The apprentice of days gone by was 
bound to his master for seven years. Needless to say, 
that time would be excessive in the present. The times 
have changed. There is much more to be learned now in 
engineering than in those days, when all that was required 
of the average student was a thorough knowledge of prac- 
tical work. Modern engineering is a highly scientific 
profession, and for this reason it is imperative for all 
those who are to become engineers worthy of the name, 
that they should acquire a knowledge of things that can- 
not be taught by practical work alone. Therefore, the 
apprenticeship is shortened, and the time thus gained de- 
voted to studies at a technical college. The usual term 
of apprenticeship now is either three or four years, more 
often the former, experience having taught that this is 
long enough, if the time is properly spent, and not wasted. 
Often six or nine months of this time is spent in the 
drawing-office. 

The experience gained, even in so short a period, in the 
drawing-office is a most useful adjunct to a student’s 
knowledge, teaching him not only much that is useful 
concerning the design of machinery and the preparation 
of drawings, prints, &c., but also showing that which will 
be useful to study more fully when taking his course at 
the college. 

Here is one useful point that should always be re- 
membered by a student while serving his apprenticeship— 
he will have to learn almost entirely through his own 
initiative, and the progress he makes is directly propor- 
tional to the energy he puts into his work. The advice 
once given to the writer by an old foreman is worthy of 
quotation. He may have murdered the King’s English 
in giving it, but that does not diminish its value: 
‘‘Halways watch what hother people hare doing ; you 
learns more by hobservation than iy heniatenadiies . 

5. After a student has “ finished his time” in the works, 
he is in a truly unfortunate position if he intends to go 
through a theoretical training, and has no friends in a 
position to know good from inferior, to help him choose a 
suitable college or institution. The future career of a 
student at this stage of his training may well be said to 
be in the balance of Fate, the balance dipping for better 
or for worse according to his choice. 

There are excellent institutions where any student 
really earnest in his work will receive every help in his 
studies. Asa rule, such an institution will require every 
candidate to pass an extrance examination in English and 
mathematics, and those who fail to gain sufficient marks 
will not be admitted. Itis, however, a usual rule to make 
a generous allowance for applicants who have passed one 
or more years in works since leaving school. 

For the most part, the fees of an institution which will 
not take every one who applies for admission, irrespective 
of his attainments, are exceeding moderate, in some cases 
as low as 15l. a year. It is a grevious mistake to suppose 
that the higher the fees paid the better the education. 
The institution with moderate fees and hard entrance 
examination is a oe place for the earnest student. 
In such institutions each student will cost the establish- 
ment considerably more than he pays in fees, and for this 
reason they are not induced to keep anyone who will not 
benefit by the training, and do credit to it; in fact, it 
must be considered as a sort of scholarship. This being 
the case, a student, once being admitted, is by no means 
sure of staying there for his complete course. If he is not 
willing or capable of deriving the full benefit of the 
instruction given (which will fe evidenced not only by 
his answers in the term and sessional examinations, but 
also by the quality of his laboratory and lecture note- 
books, drawings, &c.), his place will be filled by another. 

On the other hand, there are institutions, &c., that are 
both bad and dear. There are some in which the entrance 
examinations are a mere farce, and where glowing reports 
of the students’ progress are periodically sent home, irre- 
— of their work or ability. In such institutions as 
these, the main object is to get as many students as pos- 
sible, keep them as long as psd can, and get as much 
profit out of them as they are able to. 

I have met more than one unfortunate pupil who had 
been to such a place. A common boast among them is 
that they only use the institution as a sort of club--a 
handy sort of place to drop into in wet weather, or when 
there was nothing else to do. Such a place must be 
te by the genuine student as one would shun a 

ague. 

A common difficulty among students after having en- 
tered a technical college, no matter whether they go 
straight from school, or have served their apprenticeship 
first, is to find their mathematics terribly wanting. There 
are certainly many fortunate ones who, having been to 
a good school where mathematics are well taught, have 
received a thorough grounding; but the greater per- 
centage are not so fortunate. : 

The system in vogue at the majority of technical 
colleges is to divide the students 2 into different sets 
for mathematics, according to the a nex | they have dis- 

layed at the entrance examination. Perhaps they are 
Fivided up into four such sets, from A to D; the most 
efficient students being placed in set A, the most back- 
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ward in set D. In many cases all four sets are lectured to 
at the same time by different professors or demonstrators, 
the most able mathematician taking set A, the least 
experienced lecturing to set D. Accordingly, the most 
backward student has the poorest chance of improv- 
ing his mathematics; whereas, if the classes were 
lectured to at different hours, or even on different 
days, the more backward students could be given the 
benefit of being lectured to by an abler man. We know 
that mathematics is a hard subject for the average student 
to learn ; we also know that it is a still harder subject to 
teach ; but the absolute incapacity to teach of those who 
are too often deputed to lecture to the lower sets of 
students is only known to those unfortunates who have 
had the bitter experience of listening to them. Mathe- 
matics holds to modern engineering much the same re- 
lation that the soul does to the human body—one is im- 
ible without the other. Over and above this, a de- 
ciency in mathematical training not only partially or 
totally incapacitates the individual for his duties, but 
affects very materially the progress and enterprise of a 
nation that is contending in a great commercial struggle. 

6. If this is true, and the seriousness of the situation is 
recognised, surely there are few who would point out the 
extra trouble sf labour that would be involved by alter- 
ing the existing time-tables, or the extra work that 
would be thrown on the shoulders of the lecturer who is 
able to teach in an intelligent manner. And if these 
alterations are not made, surely the governors of the 
college should employ specially trained and sympathetic 
men to teach the lower classes. It is far from my inten- 
tion to be as the dog that bites the hand that feeds it ; 
I do not say that those who lecture to the lower classes 
are unwilling to help, but that they are often incapable 
is a fact which it is impossible to deny. 

As in most parallel cases, there isa reason for such a 
state of things existing. The remuneration that a junior 
demonstrator receives for his services is far below 
that which should be received by a man capable of per- 
forming the duties expected of him. 

The natural outcome is that these posts are looked on 
only as stepping-stones to something better ; and conse- 
quently, directly a man has learned to teach, he leaves 
for a more remunerative occupation, and a new one steps 
in to learn at the expense of the poor unfortunate 
students. The only course open to a backward student 
is to take private lessons in mathematics, and there are 
many who cannot afford it, and who are therefore handi- 
capped in all their studies. ; 

‘ortunately, this state of affairs does not exist in all 
branches of college work. The lectures in mechanics, 
electricity, and shesian, &c., are taken by those holding 
the better-paid and more responsible positions of pro- 
fessors, and how excellent these lectures are, in almost all 
cases, 1s readily testified by the students themselves, as 
well as by the results obtained. 

The tutorial classes are often too large to permit of 
anything like individual attention, but if mathematics 
received the care due to so important a subject, the diffi- 
culty would be, toa great extent, removed, as it is always 
found that the most potent stumbling-blocks arise from 
an insufficient knowledge of that subject, which is.sup- 
posed to have been taught in another class. 

The importance of the /aboratory work should never be 
lost sight of by the student, as it is the experience that 
he gains through this medium that keeps his knowledge 
from becoming a mere book knowledge, which is in all 
respects inferior to a practical insight. Indeed, a know- 
ledge gained by books alone, and never turned to prac- 
tical account, is too often misleading, and gives but an 
inadequate idea of the principles involved in a mere equa- 
tion. Although equations learnt from the text-book — 
be true, there are a hundred and one practical details 
which are not included, yet which enter into and seriously 
affect the results obtained. These can only be understood 
and digested by the individual performance of the actual 
experiment. y ; 

very great deal right be written concerning the 
difficulties that a student will have to contend with after 
having completed his tisining, as far as the workshops 
and technical colleges are concerned ; but these considera- 
tions are beyond the sphere of this article. Of one thing, 
however, all students may rest assured—that every hour 
conscientiously spent in diligent study will lessen the 
difficulties of the future, and make smoother the paths 
that lead to success. 

Yours truly, 
Joun R. HEwETT?. 








THE CO-OPERATIVE BOYCOTT. 
To THe Eprror oF ENGINEERING. A 

Srr,—Our attention has been called to the pa ph in 
your issue of November 7, page 621, entitled “‘The Co- 
Operative Boycott.” We are surprised that a journal 
published for traders and supported by traders should 
publish an article condemnatory of traders, and evidently 
supplied from a co-operative source, without inquiring at 
the traders to find if the parayraph were true. Had the 
writer of the paragraph applied to this, or any of the 
other traders’ defence associacions, he would have been 
told that the term ‘‘Co-Operative Boycott,” as (oy to 
any action of the traders, is a misname: that it has been 
used by the official (rr pee in the hope that, being a 
term of reproach, it will raise up a little sentimental feel- 
ing in favour of co-operativism, and it can in no way be 
truthfully applied to the traders’ defence. —— to 
the traders he culls them ‘“‘ traders so-called ;” what does 
this mean? If the traders are not the traders, what are 


they, and who are the traders? He says the “conflict 
is not very creditable,” and that ‘The Co-operative 
movement has got beyond the possibility of serious in- 
jury by any combination of traders.” Also, “‘ Traders 
may as well regard it as one form of competition, to be 





met by supplying the best articles at the lowest rates 
which can leave a reasonable margin of profit to the 
trader.” Herein he shows his ignorance of the subject, 
or he would have known that prices and quality, up till 


now, have had little influence in the competition between | 


individual enterprise and co-operative stores. 

The ph concludes: ‘‘In any case workmen form 
the io 2 the co-operative movement, while the great 
mass outside it deals with the traders. It is not wise to 
drive this other class into sympathy with the movement.” 
I fail to understand the meaning of this, unless it be that 
the writer himself seeks to drive others into the co-opera- 
tive movement. 

We are glad at all times to welcome honest criticism. 
Our actions are open to the light of day, and we are ready 
to defend them at all times, but we prefer our critics to 
possess some knowledge of both sides of the subject. 

Iam, &c., 
Ropert WALKER, 
Organising Agent. 
67, West Nile-street, Glasgow, November 17, 1902. 








SEGREGATION IN STEEL RAILS. 
To THE EpiTor oF ENGINEERING. 

Srr,—With reference to Mr. Andrews’s paper on the 
above subject appearing in your pages, whilst fully 
acknowledging the great amount of work.represented by 
this paper, and the interest from a scientific point of 
view, there is a risk of it creating an undue sense of 
alarm. The broad fact of the occurrence of segregation 
must, of course, be admitted ; but it is not a new and dis- 
quieting state of things that has recentiy arisen. It is an 
unavoidable law of Nature. 

At the North-Eastern Steel Company’s Works (where 
only basic steel is made, and apparently the samples 
quoted by Mr. Andrews are of acid make) fourteen years 
ago an ucbeutins series of investigations was made to de- 
termine the extent of segregation, and particularly how 
far it was of moment in practice, and how best to pre- 
vent harm resulting from it. 

Mr. Andrews, in his paper, has (so far as I can see 
brought forward no proof of any ill-effects in practice, an 
has not mentioned one accident or one fracture at the 
junction of the head with the web directly traceable to 
this cause. 

The remarkable immunity from accident which rail- 
ways enjoy is also noteworthy ; figures have been pub- 
lished showing that during the whole of 1901 not a single 
life has been lost on English railways by accident toa train. 

Again, the amounts of impurities described in segregates 
were only what the whole rails frequently average in other 
countries than England. ‘There is an abundant mass of 
evidence, both in the tables in the Report of the Rails 
Commission, and other sources —to one of which I have 
referred in a vod before the Iron and Steel Institute, 
vol. ii., 1901 te he Correct Treatment of Steel ”)—-show- 
ing that the impurer rails with .11 to .15 per cent. phos- 

horus have longer life, stand more traffic, have fewer 
yreakages, and when worn will stand a better impact test 
than purer rails with only .07 per cent. phosphorus. 

Experiments made at the North-Eastern Steel Com- 
pany’s Works have shown that the segregated impure 
"ewe (such as Fig. 16) if cut out and subjected to 

nding tests, side by side with the pure portions, are no 
worse, and frequently better and tougher, than the latter, 
in spite of the elongation often being less; thus the 
strong point Mr. Andrews makes of the poor elongation 
shows nothing. The strains which the segregated portion 
of a rail is subjected to are crushing or compression and 
bending, not tensile strains. 

Indeed, segregation may be regarded in some respects 
as a good thing, for it automatically purifies the outer 
portions which have to bear most of the strains and drives 
the impurities to the central portion, which is the best 
possible position, as they can do least harm there. In 
any event, the impure portions are only, perhaps, one- 
tenth of the whole. 

As regards flaws, photographs such as shown give an 
enormously exaggerated and false idea of their import- 
ance. They average only ;3; in. long, or, on the same 
scale as printed, a cross-section of a rail-head would have 
to be 40 ft. to 50 ft. wide. Their ends, too, are rounded, 
and annealed, and it is absurd to talk of such flaws as 
‘* lurking insidious sources of danger.” 

Flaws like Fig. 17 are not ‘wy nod described as due to 
segregation, but to laying the ingots whilst molten in a 
horizontal position, or to bleeding of the ingot—causing 
the pipe to run a long way back. 

As an instance of modern practice in steel works, the 
North-Eastern Steel Company adopted ten years ago the 
course, to get over or avoid this, of never letting the 
ingot get out of the vertical position, either in transit or 
elsewhere, till set; the furnaces, too, being vertical, not 
horizontal. 

Again, at ome | works no doubt not enough margin of 
weight is allowed, and, for fear of getting shorts, not 
enough cropped off. The North-Eastern Steel Company 
make ample allowance, and roll the ingots top foremost, 
so as to see any hollowness when shearing, and carefully 
inspect the blooms at the cogging shears, the men having 
strict instructions to cut them well into the solid. After 
this there is a very liberal cropping from the rail. 

Lastly, in order to be sure that the worst part is good 
enough, the North-Eastern Steel Company test the top 
~~ with 1 ton falling 20 ft. 

gain, since adopting the Darby re-carburising process, 
they obtain far greater regularity in the carbon content. 

There can be no doubt that the fractures which occur 
are not due to the tion Mr. Andrews has described, 
but more likely to such causes as strains set up by irre- 
gular cooling, and distortion requiring excessive cold 
straightening; and the North-Eastern Steel Company have 





recently set up pepe! the finest rail bank in the 
world to allow of the rails cooling perfectly flat and 
under proper control so as to minimise cold straightening, 

How successful the results of these various means taken 
have been in avoiding the dangers dreaded by Mr. 
Andrews may be gathered from a letter by Sir Lowthian 
Bell in The Engineer of October 26, 1900, showing that of a 
total of 352,000 tons of rails in use on the North-Eastern 
Railway, two-thirds (230,000 tons) were of basic make— 
very largely made by the North-Eastern Steel Company 
under the conditions described—and the breakage sta- 
tistics showed that where one rail of acid make had 
broken per 750 tons, only one rail of basic make had broken 
per 3700 tons—7.e¢., the latter were five times better. 

Yours truly, 
3 C. H. Ripspaz. 
Middlesbrough, November 19, 1902. 








ELECTRIC RADIATORS. 
To THE Eprtor oF ENGINEERING. 

Srr,—At the Paris Exhibition there was an exhibit of 
artistic and cheerful-looking electric radiators. These 
took the form of a large rose, being circular in shape, and 
being constructed of hammered iron and brass or copper, 
with coloured glass and with lamps inside, the aes 
standing on a estal. I shall be glad if any of your 
readers could forward me the names of the manufac. 
turers, as the only radiators on the English market are 
those resembling gas-stoves with white lamps, hese 
have a very — appearance compared with the radiators 


exhibited in Paris, 
Yours truly, 
C. D LENG. 


Sandygate, Sheffield. 

Russtan Ick-BREAKING.—An ice-breaker named the 
Yermak has been set to work by the Russian Govern- 
ment to keep open the channel between St. Petersburg 
and Cronstadt. The Yermak will continue this duty 
until December 28. 











BreDwortH DRAINAGE AND SewaGE Disposat ScHEME. 
—A Local Government Board inquiry was held on the 
31st ult. by Colonel W. R. Slack, R.E., into an applica- 
tion by the Foleshill Rural District Council for sanction 
to borrow 25,000/. for a new drainage and sewage dis- 

sal scheme for Bedworth. Mr. Oswin, clerk to the 

Youncil, explained that the necessity for a complete 
scheme rer arisen from complaints of pollution of 
the River Anker by the sewage of Bedworth, and 
Dr. Bostock Hill, county medical officer, spoke as 
to the pressure brought to bear by the County Council 
on the Rural District Council, and he stated that 
there had been several outbreaks of typhoid in Bed- 
worth, and that until an efficient sewage disposal scheme 
was carried out it was impossible to minimise many of the 
evils that existed. Mr. C. Nicholson Lailey, of West- 
minster, who has been retained by the Council, described 
the scheme, which includes about 10 miles of sewers. Mr. 
Lailey suggested that as the land at the site of the 
outfall works is clay, the Local Government Board 
should be asked not to insist upon the purchase of 
land on which to irrigate the filtered effluent. The 
purification scheme adopted embodies the most approved 
and efficient bacterial oxidation beds which will be 
fed by the Candy Whittaker automatic revolving sprink- 
lers. This type of bacterial bed has been proved to 
effect over 99 per cent. of bacteriological purification as 
well as to produce an effluent that is chemically of the 
highest class. Mr. Lailey, in reply to inquiries, said the 
scheme he had laid before them was the cheapest, and to 
his mind the best that could be carried out. The in- 
spector stated that the Council were acting under high 
expert advice, and that the county medical officer, Dr. 
Bostock Hill, who had great experience in these matters, 
concurred in the scheme. 





CATALOGUES.—Messrs. Holden and Brooke, Limited, 
of 110, Cannon-street, E.C., have issued a new price 
list of their well-known specialities in the matter of 
injectors, traps, and steam fittings of all kinds. The 
list, which is fully illustrated, is provided with a 
marginal index, facilitating ready reference to any 

rticular article uired.—Mr, A. G. Thornton, of 

t. Mary’s-street, Manchester, has. sent us illustrated 
price-lists of draughtsman’s requisites of every kind. 
Amongst these we note a series of slide rules, which 
it is claimed are exceptionally well made and divided. 
Amongst them is a rule specially designed by Pro- 
fessor Perry for use in steam and gas-engine calcula- 
tions, in which such expressions as p = C V” have to be 
evaluated. Another interesting article is a “skin” 
drawing paper, which is nearly as transparent as most 
tracing papers ; but whilst thin, it is remarkably tough. 
Being free from ‘‘ preparations,” it is not liable to rot as 
many cag, Fo gy do.—We note that the Baldwin 
Locomotive Works, Philadelphia, have now undertaken 
the building of trucks for electric tramears. A eer 
just received from them gives particulars 0 — 
designs and methods of construction.—The Haslam 
Foundry and Engineering Company, Limited, of 34, 
New Bridge-street, London, E.C., have sent us a neatly- 
arranged and strongly-bound volume giving illustrations 
of their works at Derby, and particulars of the ammonia, 
carbonic acid, and comp’ -air refrigerating machines, 
of which they are manufacturers.—We have received 
from the Tangye Tool and Electric Company, Limited, 
of New-street, Birmingham, a copy of their new catalogue 
of electric plant, included in which are dynamos, motors, 
switches, and regulating gear. Illustrations are given of 
all types of motor or dynamo made, together with par- 
ticulars as to over-all dimensions. 
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DOWNIE’S HIGH-PRESSURE PISTON 
PACKING. 


Wes illustrate below a type of piston packing ring, 
introduced by Mr. T. Downie, of 21, Dale - street, 
Liverpool, who states that a number have been fitted 
to different steam-ships with satisfactory results. As 
shown, the packing consists of two rings, one of which 
acts as a tongue-piece to the other. The two rings 
are turned flat where they joint with each other, and 
conical at the piston and junk ring joints. They are 
turned larger than the cylinder, and are then cut and 
sprung into place, and are held in position by the junk 
ring. The inclined upper and lower surfaces of the 
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rings are intended to prevent undue pressure on the 


cylinder walls ; and it will be seen that by regulating 
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is under control, since they cannot expand more than 
their inclined bearing surfaces will let them. In fitting 
a little slack is left, so as to let the rings wear to the 
cylinder surface ; and it is claimed that they remain 
tight afterwards, the wear on the flat and bevel edges 
of the rings being sufficient to let them keep “full 
bore.” We learn that these rings are in use on some 
very large marine engines, both for the main piston 
packings and for the piston valves. 
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INDUSTRIAL NOTES. 

Tue industrial position and outlook have not im- 
roved. The report of the Labour Department of the 
3oard of Trade, based upon 2391 returns—namely, 
1184 from employers, 608 from trade unions, and 599 
from other sources—says : The general state of employ- 
ment showed no appreciable change as compared with 
the month previous, but continued to be decidedly 
worse than it was a year ago, and is below the average 
of the last ten years in the same month. There is no 
consolation in this, and no encouragement. 

In the 223 unions specially reported on there was an 
aggregate of 548,442 oe, Rg of whom 27,270, or 
5 per cent., were reported to be unemployed—the same 
proportion as in the previous month. In the same 
month of last year the proportion was 3.7 per cent. 
The mean average percentage for the last ten years 
was 4,7 per cent. 





In the coalmining industry employment in the four 
weeks continued good, better than in the month pre- 
vious, and better than it was a year ago. At collieries 
employing 494,641 persons the pits worked on an 
average 5.52 days per week, as compared with 5.35 
days in the previous month, and 5.36 days in the same 
month a year ago. 

In ironmining employment also continued good. In 
the 135 mines and open works covered by the returns 
there were 15,720 persons employed ; the average time 
worked by these in the month was 5.78 days per week, 
as compared with 5.81 days in the previous month, 
and 5.75 days in the same month a year ago; while 
the number employed was 1.4 per cent. greater. 


In the pig iron industry there was little change as 
compared with last month, but employment was better 
than a year ago. Returns relating to the works of 
114 ironmasters show that 324 furnaces were in blast, 
employing about 22,400 workpeople, as compared with 
325 a month ago, and 319 a year ago. 

Employment in the manufacture of iron and steel is 
slightly better than it was a month ago, but considerably 
— than it wasa year ago. At the 201 works covered 

y the return 76,273 persons were employed ; the total 
volume of work, taking into account the number em- 
Posed and the total shifts worked, shows a decline of 

.8 per cent., as compared with the month previous, 
= of 6.1 per cent. in the same month a year ago. 

“ the tinplate trade employment continues good, 
Th is better than it was a month ago or a year ago. 
; Here were 402 mills at work, including those engaged 
aga manufacture of black plates, as compared with 
v9) in the month previous, and 380 a year ago. The 
total number employed is about 20,000. 


groups shows no material change, but it continues 
worse than it wasa year ago. The proportion of unem- 
ployed trade union: members was 5 per cent.—same 
as last month—-compared with 3.7 a year ago. 

In the shipbuilding trades a decline in employment 
continues ; trade is much worse than it was a year ago. 
The proportion of unemployed members was 10.6 per 
cent., as compared with 9.2 per cent. in the previous 
month, and 4.2 per cent. a year ago. 

Employment in the building trades continues dull ; 
it is not so good asa year ago. The proportions of 
unemployed in the unions reporting were from 4 per 
cent. to 5.8 per cent.; a month ago, 3.3 per cent. and 
5.9 per cent. respectively ; a year ago, 3.2 per cent. 
and 4.4 per cent. respectively. 

In the woodworking and furnishing trades employ- 
ment was slightly better, but not so good as it was 
a year ago. The proportion of unemployed union 
members was 4 per cent.; in the month previous, 4.3 
per cent.; a year ago, 3.6 per cent. 





In the printing and bookbinding trades employment 
has been slightly better, but it is not so good as it wasa 
year ago. ‘The proportion of pees Sar Ys union mem- 
bers was 4.9 per cent.; last month, 6.2 per cent.; a 
year ago, 3.6 per cent. In the paper trades employ- 
ment has continued to improve, and is now about as 
good as it was a yearago. The proportion of unem- 
ployed union members was 2.2 per cent. ; previous 
month, 2.4 per cent.; a year ago, 2.3 per cent. 

In the boot and shoe trades there has been a little 
improvement, but trade is still quiet in most centres and 
sections. In the other leather trades employment is 
better, but not so good as it was a year ago. The 
proportions of unemployed union members was 4.6 per 
cent.; the month previous, 5.6 per cent.; a year ago, 
3.2 per cent. : 

Employment in the coachbuilding trades has further 
declined, and is about the same asa yearago. The 
proportions of unemployed union members were 4.5 
per cent., 4.2 per cent., and 4.5 per cent., in last 
month,’ the previous month, and a year ago respec- 
tively. 

Rained in the glass trades is not quite so good, 
but it is a little better than it was a year ago. Com- 
plaints are made of foreign competition. 





In the spinning branches of the cotton trades em- 
ployment is fairly good ; in the weaving branches only 
moderate. In mills and factories employing 84,300 
females, 89 per cent. in spinning mills and 79 per 
cent. in weaving factories were on fulltime. In the 
previous month 82 and 71 per cent. respectively in 
those branches. 

In the woollen trade employment has been good; in 
the worsted trade fairly good. In the hosiery branches 
trade has improved and is now fairly good. 





Employment in agriculture has been fairly good in 
most parts of the country. Casual labourers have been 
well employed. 

pera pve of dock and riverside labour in London 
improved considerably ; the average number employed 
daily was 15,157, in the month previous 14,540, a year 
ago 16,845. 





There were 23 fresh labour disputes in the month, 
involving 12,229 workpeople—10,423 directly and 1806 
indirectly. In the month previous there were 18 d'3- 
putes, affecting 6864 persons ; in the same montl a 
year ago 26 disputes, affecting 10,50! persons. Of the 
23 new disputes, seven were in the mining, seven in 
the engineering, shipbuilding, and metal trades groups, 
five in the textile trades, two in the building trades, 
and two in other trades. In all 27 old and new dis- 
putes were reported settled, affecting 9358 work- 
people ; of these five, involving 3220 persons, were 
decided in favour of the workpeople ; fourteen, in- 
volving 3440 persons, in favour of employers; and 
eight, involving 2698 persons, were compromised by 
the parties interested. 

Changes in the rates of wages reported: in the 
month affected 47,950 workpeople, of whom 20,280 
received advances and 27,670 sustained decreases. The 
net effect was equal to a net decrease in wages of 6d. 
weekly per head of the aggregate. The changes in the 
month previous affected 135,000 workpeople, the net 
effect being a reduction of 94d. weekly per head. In 
the same month last year 17,700 were advanced #d. 
per head weekly. he principal advances in the 
month were in the wages of miners in the Forest of 
Dean, and ironstone miners and blastfurnacemen in 
Cleveland. The decreases were in the shipbuilding 
trades on the North-East Coast, about 27,400 being 
affected. Most of the changes were effected without 
strikes, only about 450 ceased work, and of those 120 
consented to arbitration. 





The London Trades and Labour Gazette, which is in 
effect. the organ of the London Trades Council, as it is 
conducted by its secretary, voices the views of the 
advanced section of trade unionists—those who desire 
to nationalise or municipalise production and distri- 





Employment in the engineering and metal trades 


bution in the interests of the workers, It is always, 


on the alert to controvert the statements of opponents, 
and to point out the results of opposition to the 
schemes proposed, which it supports. The discussion 
in the Times come in for some trenchant paragraphs. 
The effect of trusts and combines is trac con oii. 
cised. The Gazette watches every phase of the labour 
question. But a few more facts and a little more 
logic would help, in the long run, better than mere 


criticism and forceful denunciation. The man in the 


street is not, as a rule, too well informed ; he is not 
a logician ; he can grumble with the best, and can 
declaim in language more forceful than elegant. In 
this res 
supplied with facts, and trained to reason a little, he 


might become a useful citizen. As it is, he is but the. 


tool of exploiters, political and industrial, not merely 
and solely of the capitalist class. The Gazette is not 
satisfied with the way in which the Penrhyn quarry- 
men’s dispute is being fought ; the action of the Par- 
liamentary Committee and of the Federation of Trades 
is criticised. It reasserts the view that trades councils 
should conduct strikes, thus freeing the unions from 
responsibility as in the Taff Vale and other cases. 
Evasion of the law is not a simple matter. 





Mr. Mosely’s commission of leading trade unionists, 


to investigate the conditions of industry in the, 


United States, seems to be having a good time of it. 


The delegates are welcomed everywhere, by repre-, 


sentative workmen, by employers, and by the public. 
The welcome by employers is such that could scarcely 
be expected to be equalled in this country, where 
manufacturers rather pride themselves upon the 
‘secrets of trade.” In America they pride them- 


selves upon the newest inventions and appliances. , 


There is more publicity and openness in methods and 
rocesses. The British delegates are in danger of 
xing too frank in their expressions while being féted, 

but hitherto they seem to have been discreet. One 

from Manchester was frank, but he kept to the general 
int of open-mindedness as regards methods of work. 


hey cannot see all and know all by cursory visits to, 


certain works and manufactories. They are to observe, 
to note, to register their impressions; not to give 
themselves away by any too freely expressed views on 
the spur of the moment. With an open mind, with 
the knowledge which a training in their special craft 
has given them, they wi!l be able to produce a 
series of reports which ought to be valuable to the 
British nation—to workmen, employers, and the 
general public. They have no difficulties as to lan- 
guage, such as the delegates of the Society of Arts 
had to face in 1867, which is an advantage. 





There has been a change for the better in the iron 
trades in the Wolverhampton district. Some well- 
filled lines from South Africa for railway material and 
alvanised iron have led to greater activity in these 
Cakes Black sheets, both for galvanising and 
working-up purposes, have been in more regular and 
increased demand. This has had the effect of 
strengthening quotations, but for lack of agreement 
among makers the selling prices have been irregular., 
Best bars are reported to be in steady demand, but 
only in moderate lots ; quotations for these remain un- 
changed. In the other branches business transactions 
continue to be on a limited scale, especially unmarked 
bars, hoops, and strip. Some of the mills have been 
on short time, while two or three have been temporarily 
closed. The high price of pig iron keeps producers of 
finished iron at.a low margin of profits. Steel has been 
in irregular demand, at low rates, owing to competi- 
tion. In the engineering and allied trades there are 
variations, from good, fair, and moderate to, in one 
instance, bad. In the hardware industries the_varia- 
tions are similar, 





In the Birmingham district the iron market was well 
attended, but business was reported to be slack. Pi 
iron was a trifle easier. Marked bars maintain quo 
rates ; but unmarked bars varied considerably. Large 
orders are reported from South Africa for railway 
rolling stock. Some of the leading mills are very busy. 
The demand for hoops and strip is limited. In the engi- 
neering and allied trades employment varied from fair 
to moderate ; in three branches it was good. In the 
other iron, steel, and metal-using industries employ- 
ment was from good to moderate ; in no instance was 
it reported to be bad. In a few it was quiet, but com- 
plaints are the exception. 





In the Lancashire districts the engineering and allied 
trades report a gradual decline in the weight of new 
work coming forward in most branches. e reports 
of trade union branches show an increasing number 
out of work. Still, it is said that generally there 
are no serious grounds for complaint, although it 
is exceptional where the orders in hand are not 
running out more rapidly than they are being 
replaced by new work. Many firms are said to 
be indifferently off for new orders. Some sections 
of electrical engineering are beginning to experience 





t he needs no education. But if he were. 
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slackness in respect of new work ; this is especially 
felt in the boiler-making branch. Some makers of 
special machine tools are still fairly busy ; but gene- 
rally they are moderately employed. The textile- 
machine-making industry is still very depressed, and 
it is said that here are no real indications of improve- 
ment, The iron trades are reported to be unsatis- 
factory, although the cutting of prices is said not to 
be so severe. ‘lhere seems to be a lack of confidence, 
and no buoyancy in the market. 





The dispute in the shipbuilding trades on the North- 
East Coast seems now to be in a fair way of settle- 
ment. The boiler-makers and iron shipbuilders, 
moulders, shipwrights, engineers, and others accepted 
the reduction without much demur. But the ship 
carpenters and joiners and the plumbers stood aloof 
and resisted. The former have now agreed to arbitra- 
tion, and both employers and men have appointed 
their arbitrator. These will now select an umpire, in 
case of non-agreement. The whole matter will there- 
fore be adjusted without further trouble. This is 
another indication of the general tendency in this 
country to peaceful methods in dealing with labour 
disputes—a sign of healthier conditions. 





The Commissioners appointed to investigate the con- 
ditions of employment and the demands of the miners 
in the American coal dispute seem to be engaged 
steadily at their work. But the replies of the mining 
companies and operators indicate possible trouble. 
They foreshadow resistance to the demands of the men 
for the recognition of the union, and to the 20 per 
cent. increase in wages. The recognition of the union 
is a sine gud non with the men, and in this they are 
supported by the full force of the labour unions in the 
United States. But after all, it may be that the com- 
panies are trying a game of bluff. The decision of the 
Commission will carry weight with the general public 
throughout the American States, whatever the atti- 
tude of the mineowners may be. The Federal Union 
Government is still supreme, and it can assert its 
authority. 

The dispute in the coal-mining districts in France 
is, after all, likely to be settled peacefully. It would 
appear that some sections of politicians have endea- 
voured to stir up strife, but the votes of the men 
have been decisive. Some of those who helped to pro- 
mote discontent, and favoured the strike, had for their 
object the discredit of the Government ; but the latter 
have been the victors. Labour disputes are virulent 
enough at the best ; if politicians attempt to exploit 
such for party or sectional purposes, the result will be 
disastrous for all concerned. The instigators will 
keep out of harm’s way. The men will suffer, em- 
ployers will lose, and the peace of the districts where 
the disputes occur will be disturbed. 

The miners’ dispute at Doncaster still continues. 
For five months some 4000 persons have been idle. 
The men demand a new price-list, which the company 
refuses to sanction. The latter also refuses to receive a 
deputation of the Miners’ Association to discuss terms. 
It is expected that the families will be evicted from 
the cottages. 

The Scotch miners threaten a strike unless the coal- 
owners concede 6d. a day advance in wages. The men 
refuse to abide by the Conciliation Board’s decision. 





It is expected that an arrangement will be come to 
in respect of the South Wales miners and the coal- 
owners. The sliding scale expires at an early date, 
and it is hoped that some new arrangement will be 
agreed upon in lieu of the sliding scale hitherto for a 
long period in operation. 

The tramway conductors and drivers at Cork gave 
notice of a strike last week because of the dismissal 
of men for joining the Tramwaymen’s Union. At 
Limerick some 90 women struck work against the 
introduction of machines in the Army clothing factory ; 
the other women employed joined the strike; but 
after a brief spell all returned to work on the em- 
ployers’ terms. 





The threatened strike and lock-out in the bookbind- 
ing trade have been happily averted. At a conference 
between the parties it was agreed to submit the 
matters in dispute to arbitration, under the Concilia- 
tion Act, by the Board of Trade. 


A further conference has been held -in connection 
with the Grimsby fishing dispute. Many points were 
discussed, and on some there was at least a partial 
agreement. Some questions are to be referred for 
further consideration. The meeting was a friendly 
one, but there were divergencies. 








Pie Tron in Germany.—The production of pig in Ger- 
many in September was 718,702 tons, as compared with 
625,230 tons in September, 1901. The aggregate output 


in the first nine months of this year was 6,175,235 tons, 
as compared with 5,871,849 tons in the corresponding 
period of 1901, 


THE INSTITUTION OF CIVIL ENGINEERS. 


Presidential Address of Mr. JoHN CLARKE HAWKSHAW. 
Delivered November 4, 1902. 
(Concluded from page 656.) 

BIo.oey is not one of the optional subjects for our as- 
sociate members’ examination, but geology is, and syste- 
matic geology is dependent on biology. Geology has 
much to recommend it to us. 

An engineer should make a good pcre. In his 
address to Section C, on the educational value of geology, 
at the meeting of the British Association in 1890, the late 
Professor Green said that geologists are in danger con- 
tinually of becoming loose reasoners. Now the practical 
work which an engineer is called upon to do is likely to pre- 
vent his falling into such ahabit. In his work he is wont 
to have his theories put to the test ; if his theory is wrong, 
his work will soon show it. It is important to an engi- 
neer to be a good observer. As is well known, George 
Stephenson was remarkable for his powers of observation. 
‘* Nothing escaped his attention. when laying out a new 
line of railway: the trees, the crops, the birds, or the 
farmers’ stock, and he rapidly noted the configuration 
of the country, and confirmed the geological structure.” 

Darwin used often to say no one could be a ob- 
server unless he was an active theoriser. There is plenty 
of scope in geology for both. 

An engineer hasexceptional opportunities for examinin 
the surface deposits of the earth, often in little known an 
visited countries, and these surface deposits in which his 
work chiefly lies present some of the most interesting 
problems which the geologist has to solve. In his report 
in 1896, the Director-General of the Geological Survey 
said : ‘‘ The superficial deposits, formerly entirely neg- 
lected, now receive a large share of the attention of the 
Geological Survey. As they thickly cover wide tracts 
of country, they are of paramount importance in regard to 
agriculture, water supply, drainage, and many other ques- 
tions of life.” 

The study of geology, and more peionsey of the 
branch called ‘‘surface geology,” will be of value not only 
as leading to habits of observation, but the knowledge 
which will be acquired of the origin and distribution of 
surface deposits will be of use in pre be | out our works. 

Some of the surface deposits extend over such vast 
tracts of country, holding the same character throughout, 
which is often repeated again in countries far apart, even 
in different hemispheres. Thus it is well worth an engi- 
neer’s while to know something of them, and of the 
various theories which have been put forward by geolo- 
gists to account for their origin. The cost of works we 
are called on to carry out depends often largely on the 
slope at which a material will stand, or the weight which 
it will carry. 

We can many of us recall materials which have been the 

eatest source of anxiety to us, and others, in which we 

elt that our work would go smoothly on without mishaps 

to upset our estimates. As it is pleasanter to recall the 
latter class of material, I am tempted to refer to some 
of the more remarkable surface formations which we 
should regard as favourable rather than unfavourable in 
our work. 

Most worthy of notice is the formation called ‘‘loess.” 
From Belgium it extends through the valley of the Rhine 
and that of the Danube, across South Russia, and through 
Asia to China, where it attains its greatest development, 
being there over 2000 ft. thick. In China it has been 
examined and described by Baron Richthofen, who states 
that it there covers continuously an area larger than 
Germany, or, if detached portions are allowed for, half 
as much again. Across Europe and Asia its general 
character is wonderfully uniform. Hand _ specimens, 
Richthofen says, from the Rbine, from the Carpathians, 
and from China, are not distinguishable. It is porous and 
friable without stratification, but it has a tendency to 
divide in vertical planes and to form cliffs or bluffs. In 
the United State, where a similar formation is found ex- 
tending over the valleys of the Missouri and the Upper 
Mississippi and over the western plains to the Rocky 
Mountains, it is called the ‘ bluff formation.” Water 
passes through it anddrainsaway below, fornting, in China, 











rifts, which are broke up from beneath, and are then 
widened out into valleys Tike the canons of the Colorado 
in miniature. Onthe Yellow River there are vertical 
cliffs of loess 500 ft. high. On the Danube, s have 
been cut down through it so that they pass between ver- 
tical walls 20 ft. to 40 ft. high, in which storehouses and 
even dwellings are excavated. In China it would beno 
equeretion to say that millions of people live in holes in 
the loess. Another characteristic of loess, wherever it is 
found, is its extraordinary fertility. The plains of Hun- 
gary and Bavaria, as well as the western plains of the 

ississippi Valley, owe their fertility toit. In China it has 
been cultivated for 4000 years without manure, instead of 
which fresh loess is taken from a cliff and is spread over 
the cultivated surface when it becomes exhausted. Many 

encies have been called in to account for the origin of 
the loess: sea and ice, fresh water and flood; but only 
one, that put forward by Baron Richthofen, that it is of 
subaerial origin, seems to accord with the known facts 


about it. He holds that it is the slow accumulation of the 


inorganic matter of numberless generations of plants, 
assisted by the sand and dust deposited through infinite 
ages by the wind. 

To pass from the Old World to the New, in Brazil there 
is a surface formation of sandy red clay, which extends 
from Para southwards for 2000 miles or more, covering the 
older formation of the land as with a mantle. Where it 
covers the gneiss it passes into a similar clay, only more 
brilliantly coloured, which has resulted from the'decomposi- 
tion of the underlying rock in situ, the rock being changed 
into a red gritty clay, often to a depth of 100 ft. or more. 
For hundreds of miles,-one may travel on railways in 








Brazil, passing through cuttings wholly in these two 
clays which will stand trimmed to a smooth and almost 
vertical surface. If the gneiss of Brazil had not been 
decomposed, or if the resulting clays had not been so 
stable, the cost of the railways in that country would 
have been very different. Many theories have a put 
forward to account for this covering of red clay, 
Agassiz maintained that it was a oe deposit, but he has 
few ps tego It is most probable that it is a detrital de. 
it altered by decomposition. The boulders which mis- 
ed him can all be accounted for as masses which have 
longest resisted the action. 
Passing further south, we have in Argentina another 
extensive surface deposit which reminds one much of the 


red clays of Brazil. It may be better described as a red 
marl.’ It is the Pampean formation of Darwin. It covers 
an area 


ual to that of France, aoa: og | to D’Orbigny, 
but probably much more. It is an ideal formation for an 
engineer to work in, as I know from experience. It ig 
easily excavated and will stand with a vertical face. 

The Pampean marl was deposited in an old estuary re- 
ceiving the drainage of much the same area as the River 
Plata now does, which included much of the red clay dis- 
trict of Brazil. This in some measure accounts for the 
similarity in the two deposits. 

In Central America Messrs. Dollfuss and De Mont Serat 
describe as the most recent rock a bed of yellow clay as 
extending over mountain and valley alike, and covering all 
other formations whatsoever they may They call it 
a ‘‘ mysterious formation,” but they offer no explanation as 
to its origin. In a country so subject to volcanic disturb- 
ance it may well prove to be a bed of volcanic ash or 
scoria which has been scattered far and wide over this 
country, and has been subsequently decomposed. If 
trachytic, it would form a yellow clay. 

To go from South America to the peninsula of India, 
which, like Brazil, is one of the old land surfaces of the 
world, we find, asin Brazil, great areas of decomposed 
rock and an extensive covering of a surface deposit called 
‘*laterite,” also detrital and due to decomposition. It is 
subject to more variation in texture than the Brazilian 
clay, but possesses useful qualities for the engineer. It is 
soft in places when excavated, but hardens on exposure, 
so that it may be used for building. It is not confined to 
India, but is also found in Eastern China and Abyssinia. 
In the latter country Blanford found it associated with a 
= of black soil, like the regur, or black cotton soil of 

ndia. 

Soils such as regur often attain a considerable thickness 
—30 ft. or more—and are worthy of mention, as they 
maintain the same character over very large areas, and 
have served as ballast for hundreds of miles of railway. 
In India we have the red and black cotton soils; it is 
estimated that the latter covers one-third of Southern 
India, associated with and overlying the laterite. In 
South Russia we have, over an area estimated at 250 
million acres, the Tchernozem, or black earth, overlying 
the loess, and in Argentina we have a soil associated with 
the Pampean formation, and which has been used as 
ballast for a great part of the railways in that country. 
There has been much controversy as to the origin of these 
soils. Probably they are largely due to the action of wind 
combined with that of vegetation on the underlying for- 
mation. Indeed, wind has had much to do with the forma- 
tion of all soils in country not covered by dense vegeta- 
tion. 

The fluviatile loam of the Nile, which should be a strati- 
fied deposit, resembles the wind-formed loess, the explana- 
tion of the likeness ‘being that the thin layers of mud 
annually deposited by the waters of the Nile are re- 
arranged by the wind and vegetation, the traces of strati- 
fication being thus in a great measure destroyed. 

More than half a century ago, Sir Joseph Hooker, re- 
ferring to the distribution of certain plants in the Hima- 
layas, pointed out ‘‘ that themechanical properties, and not 
the chemical constitution of the rocks,” regulated the dis- 
tribution. Later researches in agricultural chemistry 
have shown that the chemical analysis of soils is of little 
use unless accompanied by what is termed a ‘‘ mechanical 
analysis.” 

Thus the universal fertility of the soils referred to, and 
of the loess, which does not depend on the rocks they are 
associated with, may be largely the result of their having 
—_ built up by the same agencies—vegetable growth and 
wind. 

Man makes little use of the wind as _a source of power, 
much less now than in cA. pe days, when windmills were 
used to drain the land and grind the corn that it grew, 
and sails carried the produce of the land over the sea. He, 
too, takes little thought of the work this neglected power 
is doing to change the surface of the earth to fill the 
hollows with loess swept from the hills and to cover the 
hills with loess swept from the wind-made valleys. 

It is now considered most probable that the Fayoum, 
one of the largest depressions in the Libyan desert, as 
well as other smaller oases or depressions, have been exca- 
vated by the action of the wind cutting out the soft strata 
4 with asand-blast and spreading it far and wide over the 

esert. : r 

Sven Hedin says of Central Asia: ‘‘ Unresisting, slowly 
but surely, theimplacable wind excavates and levels up 
the dreary expanses.' The aboriginal inhabitants —_ 
selves have observed that the erosive action of the wind 
is incomparably greater than that of water.” And agen: 
**In those high latitudes the age power -othage r the 

lays a very important part ;” it “‘sweeps aw; 

won antetiale, leavin the gravel behind and exposed, 
until that in its turn Ceousbe disintegrated and is swep 
away,” : oe hich he 
* Stoliczka, speaking of the typical loess, whic iL 
found in Yarkand, says: ‘‘ Here, where the meencey nere 
is hardly ever clear and free from sand and dust, anc "ie 
occasionally be saturated with it, the explanation that the 
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loess is a subaerial deposit is involuntarily impressed on 
our mind.” i : 

Another Eastern traveller, Prejevalski, writes of the 
dust storms which were so frequent in Central Asia: 
“They would begin with a moderate gale, increasing in 
violence till midday, when they would continue to rage 
like a hurricane till sunset. By degrees the sky assumed 
a dust colour, growing thicker and thicker, until the sun 
shone dimly, and at length was quite obscured from sight. 
Sand and small stones were carried through the air like 
hail or snow. We could neither open our eyes in face of 
the wind nor draw breath, and so cha was the air with 
fine dust that it could hardy pass into the lungs.” Langley, 
writing of the expedition to Mount Whitney, says: “Down 
far below, the air seemed filled with reddish dust that 
looked like an ocean. This dust is really present every- 
where, and though we do not realise its presence in look- 
ing up through it, to one who looks down on it the dwellers 
on earth seem like creatures at the bottom of a troubled 
ocean.” We may be thankful it is so, and for the 
“‘blanketing action of our atmospheric constituents,” 
“for,” continues the same writer, ‘* we have found by our 
experiments that if the planet were allowed to radiate 
freely into space without any protecting veil, its sunlit 
surface would probably fall, even within the tropics, below 
the temperature of freezing mercury.” 

To turn from so dry a subject, the quantity of water 
that flows off a given area, and the rates at which it flows 
off, are questions of ever-growing importance as population 
increases. Water supply for domestic purposes, for irri- 

ating, for water-transport, for water-power, and, lastly, 

oods, all depend, in a given district. on the answers to 
those questions, and they will depend largely on the nature 
of the surface deposits and on the character and quantity 
of vegetation that covers them. 

It is a generally-received opinion that forest vegeta- 
tion affects climate. Statements that it does so abound, 
having reference to all lands. It is over and over again 
asserted that where forests have been destroyed the rain- 
fall has diminished, and in many cases cultivation has 
had to be abandoned ; but that such is really the case is 
most difficult to prove. Since 1867 careful observations 
have been made at selected double stations in forest and 
open country, not only in Europe, but in India, to ascer- 
tain how far facts support theory. So far the results of 
those observations show that forest soils absorb more and 
evaporate less than soil in the open, and that forests tend 
to moderate the extremes of climate, and to increase rain- 
fall, and the nearer we approach the equator the greater 
is the effect of vegetation on rainfall. tes, speaking of 
the Campo country round Santarem, which is not clothed 
with a dense and lofty forest like the rest of the great 
humid plane of the Amazon, says: ‘I have often watched 
the rain-clouds in November and December, when the 
shrubby vegetation is parched up by the sun of the preced- 
ing three months, rise as they approach the hot air over the 
Campos, or diverge from it to. discharge their contents 
on the low forest-clad islands of the opposite shore.” Of 
one effect there can be no doubt : fertile soils, the accumu- 
lation of centuries, disappear with the destruction of 
forests, and not only the moisture-holding vegetable soil 

oes, but, unlessit is rock, much of the strata below. 
This may be seen in Brazil, where the red clay to which 
I have referred is rapidly cut into gullies and ravines 
when the forest with which it was formerly covered is 
cleared for cultivation. In the Siwalik hillsin India, where 
the forests have been destroyed, the friable soil is carried 
away and spread over the fertile plains below with disas- 
trous results. The result is even worse in a rocky country 
such as Norway, where much of the land was left by the 
ice a smooth and rounded surface of solid rock. Slowly 
vegetation was breaking up this surface, and accumula- 
ting a scanty store of moisture-holding material on which 
trees could grow ; with the destruction of the forests this 
dries up and soon goes, and centuries will have to pass b 
before the same favourable conditions for forest growt 
will return. The work done by tree-growth in breaking 
up rock is enormous, as may.be ‘seen by studying the 
growth of individual trees in a rock substratum. , Mao 
a fungus in its growth has been known to raise a stone 
weighing over 350 Ib., and the weight moved by trees 
may be measured by tons. 

In Eastern Germany large tracts of unprofitable land 
have been bought up and planted, and in German Silesia 
a great deal of work has been undertaken to regulate the 
River Oder by planting forests in the neighbourhood of its 
source. A law was passed in France in 1882 for replant- 
ing forests and preserving them on mountains. In that 
country torrents are being regulated by dams. In one 
valley alone 71 large at 2916 small dams have been 
made, the alluvial tracts reclaimed above them being 
planted. In India the drainage areas of some of the 
reservoirs have been afforested, and even in this country 
a beginning has been made on the drainage area of one 

arge reservoir for town supply. 

It is not only by the destruction of forest vegetation 
= man may Cause variation in climate and water supply. 

he introduction of large herds of cattle into open coun- 
ina such as South Africa, Australia, and the Pampas of 
South America, may have a very marked effect. The 
Psa by destroying the coarse herbage, which retained 
the moisure, and by consolidating the surface, cause the 
nasi to flow off faster. In favourable soils the con- 
: ‘dation is very marked. In Uruguay I have seen the 
thea 2 in. or so of soil projecting like a flagstone over 

“ ag of a gully, cut in the unconsolidated material be- 
a 1. The floods in that country (whether greater than 

ormerly or not) have exceeded expectation, and so caused 
oe with the railway bridges. In another way the 
or : © affect the surface: their tracks form channels which 

. off the water faster than it would otherwise flow, 
a te hee into gullies and finally forming ravines. How 

@ have affected the surface of the land in South 





Africa is well described by the late J. G. Gamble in a most 
aa gid oe 5 in our Minutes of Proceedings, which 
should be by all those interested in the development 
of that country. 

The manner in which the surface deposits discharge the 
water which falls on them is also of much interest to the 
engineer. Water does not flow off the loess, but sinks 
down vertically, following, Baron Richthofen suggests, 
the fine calcareous tubes which were formed around 
the roots of the vegetation which grew on it. Over 
alarge part-of the Pampean formation of Argentina 
there is no natural surface drainage. Water is gene- 
rally found at a small depth below the surface and is 
raised’ by iron windmills for watering the herds of cattle. 
When heavy rain falls, as it often does—14 in. fell on one 
occasion at Chascomus in four days—the surplus water 
flows into hollows which often contain more or less per- 
manent lagunas. These may then become large lakes, 
which have occasionally completely submerged long 
lengths of railway, cutting the communication until 
the water had time to evaporate and sink in. As 
the country becomes more settled an artificial system of 
drainage by canals will have to be carried out, and ste 
in this direction have already been taken ; even now the 
damage done by floods is very great, and it may 
increase if the planting of trees and cultivation tends to 
increase the rainfall and humidity of the climate. 

I have, perhaps, seemed to wander from the trodden 
= of engineering, but who shall say where they are to 
ead us? Not content with the surface of the earth and 
of the ocean, we seek to traverse the air with our ma- 
chines and to navigate the depths of the ocean with our 
vessels, 

The advance in natural knowledge and the progress in 
our well-being during the last century have been the 
outcome of mechanics. Daily the lives, not only of com- 
munities, but of individuals, become more dependent on 
machinery. Within the space ofa few years a child now 
learns to walk and to ride a machine. 

With the extension of engineering to all science and 
art, to all trade and commerce, it is inevitable that 
engineers will more and more tend to become specialists. 

ortunately, the nature of our work is such as to counter- 
act the effect of specialisation ; we cannot be restricted 
to a very narrow track, and have rarely to do precisely 
the same work twice over. 

Nevertheless, just as we regret the dying out of the 
naturalists of the old school, whose observations on all 
living things and on all natural phenomena will never cease 
to charm and refresh the minds of generations to come, 
so we shall regret the loss of the engineers whose work 
was not confined to one branch of the profession, but who 
were consulted on every question that could arise. 

If we are to become specialists, there is more reason to 
guard that we do not become wholly wrapped a in our 
special work. The engineer must be master of his own 
speciality, but as Professor Rucker said at the opening 
of the Royal College of Science, ‘‘ The art of seeing some- 
thing of many things, and all of one, must be cultivated 
side by side.” 

Wherever our work may take us, we have always some- 
thing at hand to observe if we give some thought to 
geology or some branch of biology. Geology calls to its 
aid all sciences ; biology, even botany, is not one, but 
many sciences.. Every science and ova earn _of 
science is first a matter of fact. Facts observed which 
seem trivial in themseves may lead to much. 

Reaumur it was who first suggested that wood fibre 
should be used for making paper. He was led to do so 
from observing the structure of wasps’ nests. Out of 
that observed fact a great industry has grown which 
threatens to tax the forest —— of the world. 

If we accept the view of M. Maurice wrt! that from 
the study of celestialkechanics was derived later general 
mechanics, then all our progress has come from the study 
of what was useless at the time it was studied. 

We might well, I think, increase the number of optional 
subjects for our examinations. “ There is no branch of 
natural knowledge which may not be studied with ad- 
vantage by an engineer as a change and relaxation in 
the round of daily work, and as a training of his power 
of observation. or, after all is said, it is only by ob- 
serving that we can know. 








THE STRENGTH OF RAILS. 
Effect of Segregation on the Strength of Steel Rails.* 
By Tuomas AnprEws, F.R.S. 
(Continued from page 654.) 

High-Power Microscopical E. tion of Segregated 
Steel Rail. Index No. A 2193.—A careful examination 
of sections prepared from near the junction of the rail- 
head with the web showed that in this area of segrega- 
tion there existed a number of open fissures running in 
some places vertically and transversely across the thick- 
ness of the web. As these internal flaws are typical of 
those due to segregation, the author made a careful 








microscopical examination of their nature and character. 


ance of these typical transverse fissures, as seen in vertical 
section at a magnification of 300 diameters, at the junction 
of the web with the head, which will: convey an idea of 
the danger resulting from a segregated condition in steel 
rails. There was practically no metallic contact across 
the whole width of the web in several places. _ 

A suitable micro-section was prepared, polished and 
etched, and a careful microscopical examination made of 
the ultimate crystalline structure and internal micro- 
flaws. Fig. 8 is an illustration of the normal ‘micro- 








~~ * Paper read before the Society of Engineers, 


crystalline structure of the rail in an area comparatively 
free from tion. Fig. 9 is an illustration of the 
micro-crystalline structure in an area where the combined 
carbon was 0.60, and where it segregated to the 
extent of about 364 per cent. Fig. 10 shows the ulti- 
mate —— structure in a seqzegaed area, and illus- 
trates both the segregated condition of the combined 
carbon and the micro-segregation of the sulphide of man- 
ganese and iron, and other impurities which have appa- 
réntly produced the internal micro-flaws delineated on 
this figure. Figs. 9 and 10 also further illustrate the 
manner in which the excess of manganese has apparently 
interfered with the uniform copetalientan of the carbide 
of iron areas. “ 

In order to further investigate the matter, another 
series of tests was made from a portion of the same rail 
(Index No. A 2193), cut transversely from near the 
middle (longitudinally) of the rail. The results of the 
chemical analysis of this rail are os in Table X., and 
the physical tests are given in Table XI. 


TABLE X.—Chemical Analysis of Middle (Longitudinally) 
of the Rail. Index No. A 2193. 
Analysisof Analysis of 
Rail-Head. 


il-Foot. 
Combined carbon .. ‘ sie 0.440 0.440 
Silicon .. os si x “ce 0.059 0.061 
Manganese... as ae A 1.067 1.059 
Sulphur a a as me 0.065 0.070 
Phosphorus .. = $a as 0.063 0.064 
Iron by difference .. Pe e 98.306 98,306 





100.000  ~* 100.000 
_ It will be seen that in this part the rail was compara- 
tively free from segregation, so that the segregated con- 
dition was local, and practically confined to the junction 
of the rail-head with the web. © As this localisation of the 
segregation was near one end of the rail, and seeing that 
the centre of the rail was ge vege. free from segrega- 
tion, the fair inference was that a sufficient portion had 
not been cut off from the top of the ingot from which the 
rail was rolled, and hence a considerable deficiency of 

physical properties had resulted in the rail as a whole. 


TaBLE XI.—Loss of Strength in Various Parts of the 
Vertical Section of the Rail due to Segregation. Index 
No. A 2193. : 











Original >Y 3 ls | B43 
D.mensions. Be lB 8 4 | 8 | 
| o jag 18-| eS | 
<< Sos 3 3s 1se Remarks. 
Size | Area, 3958 | fe 3d) 
in | Square |% eS age §3| 92 | 
permease Inches. A*&* 5 a°les 
in. | ton 


8.5 8.4 (Granular. 

| { |Granular, with a trace 

B .562 | .248 2 | 46.53 /14.0:17.74 | fibrous. Cracked on 
| | | \ the surface, 

Granular. Slightly 

cracked on the sur- 

| face. 


8 
A! .564 | .230 2 | 45,12 








rw 


C) 564 .250 44.80 hae nf 
| | 
E BEE De en FS 

Test marked A was taken from top of rail-head. Test 
marked B wastaken from rail-bottom. Test marked C 
was taken from near junction of rail-head with web. 

Another illustration of the bad effects of segregation in 
steel rails, which the author recently met with in course 
of his practice as_ consulting metallurgical engineer 
and metallurgical chemist, is afforded by the following 
examination of another segregated rail. 

The chemical analysis of this rail is shown in Table 
XII., which indicates to what a considerable extent the 
carbon and other elements had segregated in this rail near 
the junction of the rail-head with the web: 


Tapie XII.—Chemical Analysis of Another 
Segregated Rail: 




















| 
Analysis of | 
an Approxi- 
Analysis sing od Analysis | mate Maxi- 
oe of Rail- tion of Rail of Rail- | mum Per- 
Head. | Head with | Foot. | centage of 
Web. | Segregation. 
Combined carbon | 0.390 0.600 0.420 54 
Silicon 5 at 0.084 0.093 0.084 10 
Manganese ad 1.015 1.116 | 0.972 15 
Sulphur ‘ 0.120 0.150 | 0.065 130 
Phosphorus a6 0.069 0.107 | 0.065 64 
Iron by difference | 98.322 97934 | 98.394 _ 
100.000 | 100.000 | 100,000 ~ 








TasLE XIII.—Loss of Strength in Parts of the Vertical 
Section of the Rail Due to Segregation. 











On Figs. 5, 6, and 7, page 688, are delineated the appear- | ~ 








Pe ee eS ee 
| Original (¢ &% Se 
| Dimensions. 53 Eg |B | ra 
| S jee |§ | 
1 a|5 S. 38 Remarks. 
| Size | Area, |9 35 & iS = 
| in uare 2 Bo age Ss z 
|Inches| Inches. & °™)3i Bo 











5 
sl 
Z 


| : 40 per cent. fibrous. 
a) 564 |" .250 | 2 | 42.48 20.027.6 {| 6 Per ct esular. 
B | 0564 | 250 | 2 | 47.00 ‘pee Fe Granular. 
i | 

The deleterious effects of this on the physical properties 
of the rail will be seen on referring to the results in Table 
XIII., which show that a considerable want of uni- 
formity of physical strength existed between different 











Mee Shoe spre te ere 


eT OSS Bi AIT I 


Ss a a RR 


ees 


eke 


Asa ok 


poe ty 


REE Sheree 


— 


Setieg sec snwene 


onan 








688 


ENGINEERING. 








[Nov. 21, 1902. 








portions in the vertical section of the rail. This con- 
dition of things indicates the presence of considerable 
source of initial weakness in the rail as a whole. 

Test marked A was taken from the top of the rail- 
head. Test marked B wastaken from near junction of 
the rail-head with web. 

These illustrations clearly show several aspects of the 
danger which lurks in segregated rails; as, for instance, 
the internal weakness revealed by the open fissures (see 
Figs. 5, 6, and 7) running transversely across the web at 
its junction with the rail-head. Again, Fig. 8, compared 
with Figs. 9 and 10, affords visible and tangible evidence 
of the locally segregated condition of the combined carbon 
which, aided by the excess of manganese, has apparently 
produced the irregular massed micro-structure of the 
grey carbide of iron seen in the illustration. The carbide 
of iron areas have massed together, and the rail is, in 
such segregated parts, liable to brittleness owing to the 
want of a uniformly surrounding and interlocking mesh- 





Fia. 5,—Transverse internal flaws and fissures near junction 
of rail head and web, as seen at a magnification of 300 dia- 
meters. Actual magnification of engraving 170 diameters. 





Fie. 8.—Normal micro-crystalline structure, in area free from 
micro-flaws, as seen at a magnification of 300 diameters. 
Actual magnification of engraving, 170 diameters, 





work of ferrite. Moreover, considerable internal stress 
exists in steel possessing an irregular micro-structure of 
the above character. 

Further, on Fig. 10 is seen the lurking insidious presence 
of numerous micro-segregations of micro-flaws (probably 
sulphide of manganese, silicide or phosphide of iron, &c.), 
or germs of metallic disease, so massed or segrega 

ther as to produce in the ultimate structure consider- 
able lines of internal weakness, which would readily 
develop into fracture under the influence of vibratory 
stress. 

It may be remarked that the examples given of segre- 

tion in steel rails in this paper are not isolated ones, 
but they are fairly typical of the evil induced in steel 
rails whenever segregation exists. 

Longitudinal Segregation.—The author having demon- 
strated the position in transverse vertical section of the 
local ation which is sometimes found in steel rails, 





a typical illustration of which is given in Figs. 1 and 4, 





Fig, 6,—Transverse internal flaws and fissures near junction 
of rail head and web, as seen at a magnification of 300 dia- 
meters, Actual magnification of engraving, 170 diameters. 





Fie. 9. — Micro-cryatalline structure in segregated; carbon 
area, as seen at a magnification of 300 diameters. Actual 
magnification of engraving, 170 diameters. 


page 654 ante, it seemed desirable to make a further in- 
vestigation, to trace the longitudinal extent of such areas 
of local segregation, and further, if possible, to ascertain 
the primary cause, and to suggest a remedy. 

The segregated state of the chemical constituents some 
times observed in steel rails appears chiefly due to the 
primarily ted condition occurring in the top part 
of the rail ingot. During the slow cooling of ingots, the 
impurities, such as sulphide, phosphide, and silicide of 
iron and manganese, which freeze or consolidate at lower 
temperatures, remain liquid or semi-plastic for a longer 
period of time than the metal itself, and in course of the 
consolidation of the metallic mass the above impurities, 
being of less specific gravity, gradually liquate towards 
the top of the ingot and there chiefly and finally consoli- 
date. Local se; tion of the carbon contents also fre- 
quently occurs. e impurities appear to liquate towards 
the central longitudinal axis or pipe of the ingot, near the 
summit of the ingot, and disseminate themselves amid 





Fie. 7.—Transverse internal flaws and fissures near junction 
of rail head and web, as seen at a magnification of 300 dia, 
meters. Actual magnification of engraving, 170 diameters. 





Fie. 10.—Micro-crystalline structure in segregated carbon 
area, also showing micro-flaws, as seen at a magnification 
of 300 diameters, Actual magnification of engraving, 170 
diameters. 


EXAMINATION OF RAIL No. 1714. 





TABLE XIV.—LONGITUDINAL SEGREGATION IN STEEL RAILS. 















































ANALYSIS OF RAIL IN|,.. | | 
TRANSVERSE SEc- Pe ee IN — OF weer IN ANALYSIS oF Rall IN ANALYSIS OF RAIL IN ANALYSIS OF RAIL IN ANALYSIS OF RAIL IN ANALYSIS OF RalL IN 
TION, Position A AT sox, Posrrior =| — —_ = - TRANS ERSE SEc-| TRANSVERSE Sxc-| TRANSVERSE SEC-) TRANSVERSE  SEC-| TRANSVERSE SEC- 
Env or Ratt Repre-| 7 > Le ‘osiTIoN C,| TION. Position C1,| TION. Position D,| TION. Position F, TION, Position H,| TION. Position J, 
SENTING TOP OF sk ) AIL) 8 Fr. FROM Rai. 9 Fr. From Ratt) 11 Fr. From Rai 18 Fr. rrom Ram 24 Fr. From Rai) 30 rr. FRoM Rall 
INGor, BND A. Exp A. ENp A. | Exp A. | Exp A. ENp A, Enp A. 
| 
2 igs leg) e les leg lag | ‘oer ea PES ieee fo i 
2 |g (68) 2 |#8 68 8 $8 8812 (88 [86 8 (38 [8812 | 88 (88) 8 [88 [ssi 8 | 82 (88 
— q (=F lego jf (Gs 2 8 Fale (Fe les (ae bee fe eal | fF les [FF les 
£ xo! §& z ) 5S eo! k=] 5 te | sh &§ | =} FI 3 & 
2 if GE 2 |S ge 8 ee gee fey 26 8 (8 Ge 2 lee Ge = |ey Ge =e [fs GF 
@ ee Ae) » i la} e =S5 AS £o ish £8 = Es se | 55 sé! | £5 \2 be 
e iF sf ie [sie (Sb EE Pao Ss) &® Re se Te Pee | 2 
B, |=s) leo) B. |ES igsl B, Ss igs] 8, tes [g? Bs leh} §. [Ay jee] &§. [Fs [ed] &. [fs |g3 
23 is. gS Sg is. (88 Sg co fe) ba [3° ide) Es is’ Gel Sy [so fgel Eg [sé S$s| Fa |s° (a8 
“3 |Se\ lea] “2 |be (2s) <2 Se 2s] “2 (ts 68 “2 (ts 28 <3 |e (22) <2 be lei “2 (cs ef 
= co) om Bz -— = = - nD = = = "3 
gz £3, /85| fe ES. /88] Be #e. 85] Be | FS. 28) Be | FS, 28) Be | Fs, 188) Be | BS. 188 Be BS. (88 
BS (gee 65] 25 FES Es] 8S FES Eb) 83 Fes EE) SS GES EE eS | Ges EE 85 | ges es 6S | 224 |E5 
Ss | £6s BS) Ss | Ess s £25 BS) Ss | 225 Bs| 5 825 ES) Ss | 225 BS) Ss | Bee |S) Ss | ES5e Be 
o- i< oe a <™| SB Ene Ze) $B | gn Ze!) ge ET <*| 35 | <7F [e%| 3% ae “ ey <"" ni 
Combined carbon ... 0.457} 0.560 | 23 7 7 9.490 | 4 
— . fH : 4 ri — 0.700 | 26 | 0.500, 0.580 16 0.470; 0.540143) 0.510 0.510| .. | 0.480) 0.490 2] 0.480) 0.480 | 0.470 | 0.490 | 4% 
aemeite 0 965 1,008 4} can ony . 0.075 0.078 4 066 0.066 — | 0.078 0.078 .. 0.078 0.078 .. | 0.076} 0.076 0.080 | 0.073 | 9} 
Sulphur aor] aseslasl aee| aupledl cen om) S a | | 0.904) 0.994 ..| 0.972| 0.972) .. | 0.987| 0.979 | 1 | 0.943 | 0.900 | 3 
Phosphorus |. |_| 0.057 | 0.067 | 173] 0.064 | 0.098| 53°} 0,000 0.087 45| 0. eel cll come} eee 46 | ean) aeee| oc | coed caeee fab | eee on |S 
Iron by difference ..| 98.375 | 98.182 98.259 | 97.918 | y oy 3 0.054 0.059 | 9) 0.065 0.073 12) 0.054; 0.061 13 0.054 | 0.070 | 29 | 0.062 | 0.061 | 1} 
Iron by ee ..| 98.875) 9 ss | 982 7. -- | 98.319 98.134 .. | 98390 | 98.230] .. | 98263| 98.255 .. | 98.3841) 98.327 98.328 | 98.320 | .. | 98.370 | 98317 | 
' 100.000 | 100.000 ly00.000 | 
|, 100.000 |... | 100.000 | 100.000 | .. | 100.000 100.000 100.000 | 100.000 | .. | 100.000 | 100.000 | | 100.000 | 100.000 100.000 |100.000 | .. {100.000 100.000 
. { | i | | 


The positions A, B, C, C 1, D, F, H, and J named in the above Table will be understood on referring to Fig. 11, 
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TABLE XVI.—LONGITUDINAL SEGREGATION IN STEEL RAILS. EXAMINATION OF RAIL INDEX No. 1524. 



























































| | 
| ANALYSIS OF RAILIN TRANS-| ANALYSIS OF RAILIN TRANS- ANALYSIS OF RAIL IN/ANALYSIS OF RAIL IN ANALYSIS OF RAIL IN TRANS- ANALYSIS OF RAIL IN TRANS-| ANALYS! ‘ 
Al or ; -| AN, ‘ t b : d D a a 18 OF RAIL IN TRANS- 
VERSE SECTION, POSITION] VERSE SECTION. PosiTION TRANSVERSE SECTION.| TRANSVERSE SECTION., VERSE SECTION. POSITION, VERSESECTION. PosITION| VERSE SECTION. Fommneat 
A, aT Exp or Rai, Re-| B, 4 Fr. rrom Ram End) Position, 8 Fr. From! Posirion D, 11 Fr. F, 17 Fr. rrom Raw’ H, 23 Fr. rrom Raw} J, 30 Fr From Raw 
PRESENTING TOP OF | A. Ratu Enp A. | FROM Ratt Enp A, | Enp A. Enp A. Enp A. 
OP ee rr eek Pee mae eee pe Peta ae Sie ae I ay . Leta “s ef : 
£2 sos | 22 ae 3 2 2, =¢5 2 36S (62 | 22 368 | 32 22 +66 (%¢2 2°e a Oi & om 
gs IS 5 id. 23 ESE 22: 23 ‘ESS 23. 2s Eee $23) 2s ES¢ a2: 2s ‘EE ig . 73 Est a2. 
— 5 5 las = | 
\fs jnue |g8siGs (ove | e838 Es Cos 28eles Eos S88 Es Tog | S82 Es [ty | se8l bs (ty | ses 
/*2 [dz | 3ee|<. [Pee eke i<, (Sed abe. gf gbe*, eee ase *. [ead (gb |<_ ied | abe 
= 18 Ego 2 |, Ego 2 o a2 2 2 o| 2 a a 2 ox 2 2 = 
=D 2° S a = 2 2 hw | = 2 She sc =D 28 sh =" 258 5 ‘a 2e | 5m ) = 4 
em (Spl s| & oe. [a hes eee 25 as /8 ees le"s 4 SiGe wes e Sige a s | % a2 Ate % 
San |\S%50| 2E2 | Sem \Seods LES Sa lbe-si2sé Bol: |: 3/9 i toe a ge £2. |22°.| £o,./2,°. 
| 223 ge2e 222 | 229 2BSS 52 £85 \PSSS|R5e 229 goss iG4 225 yess Ria Sg ghes| 8a | sey Zod) £5 
(és 8 Gas | $e ESSE) FES FAR LRSE\SAS Fee [Fase Fas Sa SESE Fas gem Fase! Sas | $<e ESSE] Sas 
Combined carbon} 0.395/ 0.380 4 | 0.440 0600 36 | 0.435 | 0.430 | 1 0.450} 0.410 9} | 0.450 0.420! 7 0.450; 0.430 4 0,420 0.420 
Silicon .. —--| 0.068} 0.066) 3 0.069 | 0.069 0.066 | 0.066 | .. 0.066 | 0.067 14 | 0.068 0.067; 1} 0.068 | 0.068 . 0.068 | 0.070] 3 
Manganese 0.778 | 0.778 0.788 | 0.792 0.823 | 0.828 «+. | O778) 0.778; .. | 0.778) 0.785) 1 | 0.785 0.781 0.785 0.785 o 
Sulphur : 0.085 0.075 13 0.120 0.190 58 0.120 0.140 16} | 0.102 0.122 19% | 0.105 0.110; 5 0.110 0.115 4} 0.115 0,122 6 
Phosphorus ..| 0,052} 0.054; 4 0.055 | 0.085 544 | 0.046 ; 0.049 | 64/| 0.053] 0.051! 4 0.052, 0.050/ 4 0.050 | 0.048 0.048} 0.052] 8 
Iron by difference, 98 622 98.647 | | 98.528 | 98.264 98.505 | 98.487.' .. | 98.551) 98.572 .. 98.547 | 98.568) .. 98.537 | 98,558 | 98.564 | 98.551 
| we 
ns | | | 
100.000 | 100,000 ++ {100.000 |100.000 | 100.000 100.000 100.000 _ 100.000 100.000 | 100.000 100.000 | 100.000 | 100.000 100.000 
H ' \ | | | i 











The positions A, B, C, D, F, H, J, referred to in the above Table, will be understood on referring to Fig. 12. 


Fig. i). LONGITUDINAL SEGREGATION INSTEEL RAILS * RAIL INDEX 1714 
CARBON, SILICON AND MANGANESE CURVES’ 
The dotted curves show therelative percentages of the Chemical Elements 
Junction, compared with the normal chemacal composition of tee Fail, — see-syiges 
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the intererystalline spaces of the primary crystals of the 
rail — in the vertical transverse section of the finished | likely to be the place where the 
Part of the rail-head, adj rca 
rail-head with the woe adjacent to the junction of the 


rts of the ingot are mostly found at the lower | of impurities occurs. There the impurities are more of local se; 
together, and in this situation 1t is probable that | + [Tables 


the greatest segregation or dissociation of t 








q° S 
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| elements from mass uniformity takes place. The ab- 
normal local concentration, or local aggregation, of the 
chemical elements is thus accounted for. On the roll- 
ing out of the ingot into a finished rail this concen- 
trated aggregation, or zone, becomes extended along the 
interior longitudinal axis of the rail, and in that end of a 
rail representing the top of the ingot the greatest ten- 
dency to internal weakness in segregated rails will be 
found. The term : segregation” therefore 
anges describes such a condition in the composition 
and structure of a segregated rail.* 

Careful examinations and chemical analyses were made 
of numerous rails, commencing at one end of each rail 
and continuing the examination towards the other. The 
rails examined were of 85 lb. and 96 lb. per yard section. 
Analyses were made of drillings from the end of the 
rails representing the top of the rail ingot, and other 
comparative analyses were made on sections at various 
distances in the length of the rail, with the results given 
in Tables XIV., XVI., X VIII,, and XIX. The analyses 
were taken from the respective situations in the length 
of the rail shown in Figs. 11 and 12, and as descri in 
the last-mentioned ‘Tables. Physical tests were also 
made, showing the effect of the local segregation in the 
vertical section of some of the rails at various places in 
the length of the rail. The results are given in Tables 
XV., XVIL., and XX. (see also Fig. 1D) 

Analyses of the various sections of the rail-head were 
made at the positions in the vertical section of the rails as 
shown in Figs. 13 and 14. The drillings for the general 
average analysis were taken from the positions marked A 
|on Figs. 13 and 14. The drillings from the segregated 
| areas, near junction of rail-head with web, were taken 
| from the positions marked B on Figs. 13 and 14. 
| KExamétnation of Segregated Rail, Index No. 1714.—The 
following rail was examined and indexed No. 1714. It was 
of a section of 85 1b. per yard, and the length of the 
finished rail was about 30 ft. A certain portion had been 
sawn off in course of manipulation in the ordinary 
| manner, and the first analysis was made from end A, 

which was the sawn end just as the rail was received 
| from the makers. Other analyses were made of this rail 


ee ation is likely to be most pronounced at that 
|end of rails representing the tops of ingots. Some 
idea of the prevalence of tion in steel rails is 
| afforded by the fact that out of a total number of 379 
| analyses of steel rails, selected promiscuously from large 
| bulks, the chemical constituents of 68 rails were found by 
the author to be more or less locally segregated at the end 
of the rail presumably representing the top of the ingot. 














It will therefore be seen that. the top of the ingot is | This indicates approximately that about 18 per cent. of 
test local segregation the total number of rails analysed 


were in a condition 
tion at that end of the rail examined. 


‘ocal 
VIII. to XX. and Figs. 14 and 15 will 


he chemical | appear in our next issue.—Ep. E.] 
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TABLE XV.—Loss or Srrencru In Steet Raits rroM SEGREGATION, SHOWN BY PuysicaL TEsTs. 
Ratt InpEx No. 1714. : vs 
se| |e 
RELATIVE Postion OF Test-Pigces Lonerrupi- | & = < | 
NALLY. (See Tasie XIV., Fic. 11.) | ns 5 Ss | 
Position in Vertical = § s | Rabid 
Section of Rail. (See | & 2| 3 g iB. 
eS oie | Fig. 15.) 2a 5 2 
Position Distance from End of Rail, | 5 z =) = 
c Representing Top of Ingot. | a 25) m 
as mA Seg i SREY tons c. p.c. 
| A (Top of rail-head ..| 42.68] 180 | 24.4 |25 per cent. fibrous ; 75 per cent. 
{ End of rail re- f i. granular ; slightly cracked on sur- 
A presenting | ; : _face after test. 
\ top of ingot | —- Ny head) 48.56 | 6.0 8.4 |Granular, with a trace fibrous. 
wi we 
| |Top of rail-head ..| 44.04 | 16.0 | 18.4 |Granular,with atrace fibrous; slightly 
> | - | | | cracked on surface after test. 
B | 5 ft. i} B |Junction of head! 36.76 | 3.0 5.2 |Granular. 
| with web 
| ( | A Top of rail-head ..| 43.52} 11.0 | 11.6 pert prey sage gas slightly 
; | . | cracked on the surface. 
c | § ft. | B Junction of head|40.44| 4.5 | 5.2 |Granular. 
} | with web 
| | A Top of rail-head ..| 45.04 | 10.5 | 11.6 |Granular, with a trace fibrous ; 
| l. | cracked onthe surface after test. 
D 11 ft. | | B- |Junetion of head} 40.88] 4.5 5.2 |Granular, with a trace fibrous. 
| | with web 
| A |Top of rail-head ..| 45.80 |.14.0 | 18.4 |15 per cent. fibrous ; 85 per cent. 
| : granular. 
J /} Oppedtte ond | B ‘Junction of head] 46.72 | 13.5 | 18.4 Ditto Ditto 
\ a | with we . : 
| © ‘Rail bottom .| 47.00 | 14.0 | 18.4 Ditto Ditto 
{ { 


TABLE XVI1I.—Loss or StrENGTH IN STEEL Ral 


Rait INDEX 











a 


LS FROM SEGREGATICN, SHOWN BY PHYSICAL TESTS. _ 
No. 1524. 














| | ; 
RELATIVE Position oF Test-PiEcEs. LONGITUDI- | s 5 < 
NALLY. (SEE TABLE XVI., Fic. 12.) 7 eteitbet = : Ss 
osition of Vertica ak & = : be 
Section ot Rail. | 88] 2 | Rewanes. 
(See Fig. 15.) | Ea g g 
Dositi Distance from End of Rail, | 35) 6 z 
Position. Representing Top of Ingot. jan | mw ia 
ee | —_ —— | _ — 
tons | p.c. — p.c. 
A Top of rail-head ..| 38.20; 19.0 | 21.6 15 per cent. fibrous ; 85 per cent. 
| granular ; slightly cracked on the 
B 4 ft. : surface after test. 
of head 38.96) 6.0 


| B Junction 
with 


in the respective longitudinal positions marked B, C, C1, | 
D, F, H, and J, the latter being the end furthest 
removed from the end of the rail representing the top of 
the ingot. The detailed results are given on Table XIV 
and are graphically shown in Fig. 11. 

In summarising the results, it will be observed that 
the local s ated area, near the junction of the rail 
head with the web, practically extended longitudinally 
from end A to point ‘ or for a distance of about 11 ft. 
From thence to the opposite end of the rail there was 
practical freedom from segregation of the chemical con- 
stituents, except to some extent in the case of phosphorus. 
In this rail her was the element which showed the 
greatest tendency to local segregation, phosphorus taking | 
the next place, and the carbon being practically next in 
order. In position B the local segregation of the silicon was | 
considerable. The other elements had not been materially 
influenced by segregation. At the opposite end J of the 
rail there were, however, distinct indications of a re- 
appearance of local gation of all the chemical ele- 
ments, though not of an extensive character. The | 
results with this rail showed that the area of local segre- | 
gation extended longitudinally for an approximate dis- | 
tance of about 11 ft. from the end A of the rail, and its | 
point of greatest concentration was about 5 ft. from this | 
end of the rail.. Beyond the distance of about 11 ft. | 
from end A there was no appreciable local segregation, 
except to some extent just at the end J of the rail, as | 
previously mentioned. The a tests (see Table XV.) 
showed variable results, and indicated the local loss of | 
strength in the section of the rail consequent on the | 
normal physical conditions having been disturbed by the | 
existence of local segregation. 

Examination of Segregated Rail. Index No. 1524. | 
85 Lb. per Yard Section.—The rail was analysed in a} 
somewhat similar manner to rail 1714, the drillings bein 
taken from the different positions A and B in the vertica 
section, as shown in Fig. 13. Sections were cut for 
examination from various parts in the length of the rail | 
at points marked A, B, C, D, F, H, and J, shown in | 
Fig. 12. End A was the end of the rail representing the | 
top of the ingot. The results of the several analyses | 
are given in Table XVIL., 689, and they are 
graphically delineated in Fig. 12. The physical tests 
(see Table XVII.) showed variable results, and indi- 
cated the local loss of strength at the point of 
greatest segregation longitudinally in the section of | 
the rail consequent on the normal physical conditions | 
having been disturbed by the existence of local segrega- | 
tion. At end A of the rail the segregation was compara. | 
tively insignificant. At point B, 4 ft. from end A, the | 
local se; tion of the carbon was considerable, and at 
its maximum the sulphur and phosphorus were here also 
very much s The sulphur had segregated to | 
the greatest extent, the percentage of segregation of the | 
phosphorus closely approaching that of the sulphur in 
this portion of the rail. It will be noticed that in this 
rail the area of concentrated local tion was situated | 
about 4 ft. from end A of the rail. At point C, 8 ft. from | 
point A, the local segregation had practically died out, | 


| 


| 


84 15 per cent. fibrous ; 85 per cent. 
web granular. 


the remaining 22-ft, in the length of the rail showing but 
slight indication of local segregation, though its existence 
in a very modified form was detectable. 


(To be continued.) 








THE ACCIDENT ON H.M.S. ‘‘ BULLFINCH.” 

TuHE particulars of the disastrous accident which 
occurred on H.M.S. Bullfinch while running an official 
trial in Stokes Bay on July 21, 1899, were thoroughly 
discussed in the action ‘‘ Jackson v. Mumford,” before 
Mr. Justice Kennedy, in the King’s Bench Division 
(Commercial Court), Royal Courts of Justice, commenc- 
ing August 6 this year. The hearing occupied six days, 
and judgment was reserved, and was delivered on No- 
vember 3. The plaintiff, Jackson, is the receiver and 
manager of Earle’s Shipbuilding Company, Limited, 
and the defendant, Mumford, represents the under- 
writers. The amount claimed is 3692/. 6s. 2d. under a 

licy of insurance on the machinery of H.M.S. Bull- 
finch, effected on September 27, 1898. The risk is thus 
described in the earlier portion of the policy: ‘‘ Against 
fire in shops and on board on stocks (sic) trials, and all 
marine risks to completion and acceptance by the Ad- 
miralty.” 

In a later part of the policy comes the usual Lloyd’s 
policy clause descriptive of perils insured against ; 
and later on, again, is attached the clause following : 

‘‘This insurance also specially to cover loss of, or 
damage to, hull or machinery through the negligence 
of mariners, engineers, or pilots, or through explo- 
sions, bursting of boilers, breakage of shafts, or 
through any latent defect in the machinery, boilers; 
or hull, provided such loss or damage has not resulted 
from want of due diligence by the owners of the ship 
or any of them, or by the managers.” 

The witnesses called for the plaintiff were : 

1, Mr. Arthur Tyacke, works manager of Earle’s 
Shipbuilding Company. 

2. Professor John Oliver Arnold, Sheffield. 

3. Mr. Henry John Oram, senior engineer inspector at 
the Admiralty. 

4. Mr. Archie Russell Emdin, Admiralty. 

5. Mr. Albert Edward Seaton. 

6. Mr. John Key. 

For the defendant the witnesses were : 

1. Mr. John Edward Stead, Middlesbrough. 

2. Mr. Albert Johnstown, Sheffield. 

3. Professor James Alfred Ewing, F.R.S.,Cambridge. 

4. Sir Fortescue Flannery. 

5. Mr. Frank William astined, Royal Engineering 
ne at Cooper’s Hill. 

- 6. Mr. William Hopper Swainston. 

7. Mr. Anthony John Davidson. 

8. Mr. John Macfarlane Gray. 





Mr. Justice Kennedy took great pains to clearly 
understand all the evidence, which we cannot better 
summarise than by quoting from his judgment : 





‘On July 21 the Bullfinch steamed out on a second 
official trial, the object of which was to test the consump- 
tion of coal at a speed of about 30 knots. After she 


| had run for about 2 hours 40 minutes, and after she had 


attained a highest mean speed of 29.743 knots with 
397.9 revolutions (mean), and a highest indicated horse. 
power of 6223, she met with the misfortune out of which 
this action arises. The connecting-rod of the starboard 
high-pressure cylinder suddenly broke, the fracture 
beginning at the bottom of the fork at which the con- 
necting-rod is joined to the piston-rod head, and after 
developing gradually for some 2} in. in a direction parallel 
with the axis of the tube, proceeding laterally across the 
diameter, and producing a complete fracture. This 
happened apparently at or near the bottom of the stroke, 
and the piston-rod, released by the rupture, flew upwards 
with the upper end of the connecting-rod, and gashed the 
cylinder for some two-thirds of its circumference about 
an inch below the flange, so that steam rushed out 
downwards into the engine-room, and almost instantly 
killed eight of the men in the engine-room. Others were 
seriously injured before the steam could be shut off from 
the boilers. Meanwhile the stump of the connecting-rod 
was flying round like a flail, at fearful s , making a 
hole 21 in. by 24 in. in the bottom of the ship, and finally 
embedding itself in the seating of the air pump. It is 
for the damage to the machinery which was thus caused 
that the plaintiff is suing the insurers. The policy was 
effected, as I have already said, on September 27, 1898. 
It forms one of. a series of policies on the ship and the 
machinery which were stipulated for in the contract. The 

uestion here is whether this is a loss which is covered by 
the policy or not, and the answer involves the consideration 
of both legal and highly technical matters of nicety and 
interest. 

‘The plaintiff contends, first, that the loss is covered by 
the word ‘trials;’ secondly, that it falls under the ex- 
pression ‘loss of or damage to machinery through break- 
age of shafts,’ on the ground that under the general and 
sweeping words of the perils clause, which he contends 
are to be read into the special clause, the breakage of the 
connecting-rod is to be treated as ejusdem generis with or 
akin to the breakage of a shaft ; thirdly, he contends that 
the cause of this damage was a latent defect in the ma- 
chinery, and that there was no want of due diligence on the 
part of the owners or managers within the proviso of the 
special clause. The defendants contest all the three pro- 

itions. In dealing with these, I shall consider first the 
ast of these three points, because it involves not merely a 
uestion of law upon the construction of the policy, but 
the main question of fact to which the evidence at the 
trial was directed. What was the cause of the fracture? 
The plaintiff answers that in part, if not wholly, the 
cause was the structure or composition of the steel at the 
point of fracture. On the other hand, the defendants 
say that the sole cause was the weakness of the design of 
the rod. I am clearly of opinion that the evidence 
is not such as to justify me in holding that the break- 
age of this rod was either wholly or in part due 
to the particular structure or composition of the steel 
itself. The theory put forward by the plaintiff is 
that, while no want of care or skill ought to be 
charged against the makers of the steel, and the steel, 
according to mechanical tests, is excellent and shows very 
good quality under chemical analysis, being as uniform 
as could be expected, without segregation as regards 
either carbon, phosphorus, or sulphur, nevertheless under 
micrographic analysis it exhibits portions which are of a 
highly unsatisfactory configuration, in regard to liability 
to fracture when subjected to vibratory stress. Professor 
Arnold, the eminent metallurgist, upon whose evidence 
the plaintiff rests this part of his case, and who had ex- 
amined one-half of the fractured portion of the rod, de- 
scribed the structure as a trellis-work formation, appear- 
ing in the eg ee by lines, Hight and dark alternately 
running across the section ; and he attributed its exist- 
ence to the exposure of the metal in the forging process 
either to too high a degree of heat or to a high degree of 
heat for too long a period. According to his opinion, the 
vibratory stress acting upon the trellis work formation— 
that is, upon the sharp planes in the crystallisation between 
the iron and steel—gradually produced at the point where 
the fracture started, at the bottom of the fork of the rod, 
a slipping of the crystals, or, as it may be called, and was 
called by another witness, a cleavage in the material. In- 
deed, he went so far as to describe this formation as ‘the 
hall-mark of steel which is liable to fracture under vibra- 
tion.’ This theory of the fracture, in support of which 
Professor Arnold was the only metallurgical expert called 
by the plaintiff, was strongly controverted by another 
eminent metallurgist, Professor Ewing. His opinion 
is that the trellis-work formation does not, as such, 
afford any definite indication of the mechanical quality 
of the metal, and that there is no satisfactory scien- 
tific evidence to show that this structure is in_ itself 
prejudicial to the capacity of the material to resist 
vibratory or alternating stresses. Either this for- 
mation or other formations are alike objectionable as a 
cause of brittleness if, and only if, they are gross. 
gross formations—formations of large dimension or on @ 
large scale—are unfavourable to cohesion, and therefore 
to strengthen, and by certain thermal treatment you may 
produce brittleness without creating any trellis-work for- 
mation in the steel. Here the mic phs, in Professor 
Ewing’s view, show a trellis-work only on a small scale— 
a scale so small that the presence of the formation sign!- 
fies nothing in regard to the capacity of the metal to bear 
vibratory stress without injury. Professor Ewing’s view 
is confirmed by the evidence of Mr. Stead, a chemist 
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and metallurgist of position at Middlesbrough, who 
has had, besides, experience in the manufacture of 
steel, and by the evidence of Mr. Harbord, who is 
the consulting metallurgist to the Indian Government 
at the Royal Engineering College at Cooper’s Hill. 
Mr. Harbord further disputed the soundness of Professor 
Arnold’s belief that the trellis-work formation appeari 
in the micrographs is povuced by overheating. ‘ 
believe,’ he said, ‘that it has been produced to the extent 
to which it exists by being treated at the ordinary tem- 
perature at which steel would be treated.’ | Mr. Stead 
deposed to finding steel possessing the trellis-work for- 
mation which successfully stood. vibratory stresses, and, 
conversely, to having frequent instances of the failure to 
resist in steel from which this formation was entirely 
absent. When you havea and therefore a danger- 
ous, formation, you generally. find it, said the same wit- 
ness, associated with an intergranular separation of the 
particles. There was no evidence of any symptoms of 
this appearing in the steel. of this bi n>. Ep It 
appears to me that if the case depended solely on the 
opinions of the metallurgical experts, I could not in this 
conflict of evidence properly hold it to be established that 
the fracture in this case is in any degree attributable to a 
fault or special weakness in the steel of which the fractured 
rtion of the rod was com But there is, in truth, 
in some of the facts of the case, evidence which appears 
to me to weaken the adage of the explanation of the 
fracture which Professor Arnold was called by the plain- 
tiffs to confirm. The examination, after the occurrence, 
of the other connecting-rods in the Bullfinch revealed 
cracks of varying magnitude in three of them—the 
port high-pressure connecting-rod and both the E ne 
and starboard intermediate, connecting - rods. a 
were cracks in the same region of the rod as the crac 
which proved fatal in the broken rod. Mr. Harbord 
(Question 2483) de that-he had never seen a forging 
in which the trellis-work formation extended over the 
whole forging. Professor Arnold, who had for examina- 
tion one-half of the fractured portion of the rod, himself 
says, as I understand him (see especially his answer to 
Question 836), that it is only in portions of that material 
that he found the trellis-work formation. The excellent 
results of the mechanical tests applied to the steel by the 
Admiralty before the rods were made, and the great 
strength and freedom from brittleness which the lower 
part of the broken connecting-rod displayed after the 
fracture under, impacts of great violence, also tend to 
show that the steel was, generally at least, very good. It 
is unfortunate, having regard to the t practical im- 
portance, for the safety of ships and the lives of men, of 
exact knowledge of the constituents of the strength of steel, 
that all these other rods, as well as the saleriy constructed 
rods which (after this disaster to the Bullfinch) were taken 
out of the Dove to be replaced by much stronger solid 
rods, were apparently all thrown on the scrap heap and 
disposed of without being subjected to examination of 
the steel structure in any of them. , But, upon. such in- 
ference as may, I think, fairly be drawn from the locality of 
the cracks in the other three rods, and the strong evidence 
also referred to, that the forgings were generally free 
from trellis-work formation, it would seem to be an extra- 
ordinary coincidence if the faulty part in every one of 
these four generally good forgings happened to exist in 
an almost identical position. And tbe improbability 
of this seems to me to be heightened if Professor Arnold 
is right in attributing the peculiar formation to over- 
heating—to heating, that 1s to say, which has been 
excessive, either in point of degree or in duration; 
because according to Mr. Swainston, an eminent 
authority on such a point, the locality at the bottom 
of the jaw, where all the cracks began, is a locality 
where there would be less exposure to the action 
of heat than ‘elsewhere in the forging, so that, if the 
trellis-work formation is due to thermal action, that 
which is improbable in any case must have happened 
in the manufacture of each of these four particular forg- 
ings. This, however, is not one of those cases in whic 
the rejection of one suggested cause of a mishap leaves 
the matter in uncertainty, or to more or less plausible 
speculation. I have had sufficient evidence that the 
real cause of the fracture of this rod was the fault 
of its design. It was, as designed, too weak to con- 
tinue longer to bear the very severe vibratory stresses— 
alternate tension and compression, some thirteen times in 
each second—to which it was exposed. ‘Short of the point 
of stress which means breakage of the rod, there is a 
point which, if reached, means permanent deforma- 
tion, and is called the limit of elasticity ; but without 
reaching this limit you may so far in your vibratory 
stress encroach upon its neighbourhood as, if the stress is 
prolonged, to set up in the rod a deterioration or degrada- 
tion of the quality in the metal, a slipping of portions of 
the crystals, if you examine the structure microscopically, 
which the engineers call ‘fatigue.’ The fatigue, if the 
stress is continued, will sooner or later result in a crack 
and a fracture. The nearer the approach to the limit of 
elasticity, the smaller the. number of vibratory strains 
necessary to fatigue the metal to destruction. The suc- 
cess of the design therefore depends upon the provision, 
by structural form and by thickness of metal, of such 
adequate strength in the rod as will prevent ‘fatigue’ 
ing set up; to provide a sufficient margin below the 
point at which, in working, the limit of elasticity would 
reached ; in short, to give the rod when working 
4 proper factor of safety. It appears to me to 
made out by the evidence of the Nietinguihed engi- 
oa Sir Fortescue Flannery, Mr. Swainston, Mr. Mac- 
y evens Gray, and Professor Ewing, that this rod as 
esigned failed to satisfy the uirement. It is 


hot possible, as I understand the evidence, to give with 
— a figure for the stress actually exerted in the 
Working at the point where this rod gave way. It seems 





to be doubtful through what line, whether through the 
centre of the flange or through the inner edge of the 
flange, or some intermediate point between the two, that 
the operative stress is to be calculated... The amount of 
the stress will be affected by the de of accuracy in 
the adjustment of the parts-which form the double 
gudgeon by which the piston-rod is fastened to the con- 
necting-rod ; the tightening up of one of the fittings in | 
the brasses, even to a hair’s breadth, would cause, I was | 
told, an unequal stress. An allowance apparently ought | 
to be made for a ible inequality of one-tenth between 
the pressure on the one side of the jaw and the pressure 
on the other side, so that the pressure, instead of being 
four-eighths on each side, may in fact be taken as three- 
eighths on one side and five-eighths on the other. 
r. Macfarlane Gray told me that in working the 
strain never acts for two seconds through the same 
line. Further, as to the proper factor of safety, there 
is, as IT understand the evidence, some degree of differ- 
ence in the figures given by the experts. Mr. Oram, 
the senior engineer inspector at the Admiralty, who was | 
called by the plaintiffs, told me (Questions 1141-1146) in 
substance that one-sixth would be the proper proportion 
between the Fs sad working strain and the actual break- 
ing strain. Professor Ewing (Question 1996) stated that, 
in his opinion, when the strain is in excess of one-third of 
the breaking paar 2a as tested, it begins to produce 
fatigue in the metal. . Sir Fortescue Flannery (Question 
2172) thinks that a proportion of 1 to 74 would be too 
moderate a factor of safety for machinery of this descrip- 
tion. The same witness (Question 2179) taking the Souale 
ing strain of this steel at 30 tons, puts the limit of elasti- 
city—that is, the point at which working under vibratory 
stress will cause the steel to take a permanent set—at 15 
tons. If under these circumstances the pressure per square 
inch is 19,000 Ib., then, Sir Fortescue Wimners proceeds 
to say, all experience and practice have shown that there 
is too near an approach to the limit of elasticity, 
and the metal is not protected against fatigue. Making, 
however, just allowance for difference of opinions 
as to the proper margin of safety, and allowing for 
the elements of ~ reagan as to the actual stress 
or strain in working at the point where this. rod 
pm it yen gp to be — now that ~ yaoi 
e of strength was, in the design, tly under- 
cated. If I follow correctly the evidence oad the 
explanatory diagrams, the truth is that where, to be safe, 
the maximum pressure should have not exceeded 9000 lb., 
it was at least 19,000 Ib., and that figure will have to be 
increased as the line of the operation of the force is taken 
to be nearer to the centre of the flange, until, if the lineis 
assumed to be py the centre of the flange, it will rise 
to more than 39,000 lb. Comparing the strength of the 
rod as designed with the strength of the rod as it should 
have been according to the ton formule, with the 
practice of rival firms, and with the strength of the rods 
placed by the Admiralty, after the disaster, in the Bull- 
finch and the Dove, we on as Sir Fortescue Flannery 
has worked out the comparison, the following striking 
Table: ‘The rod as designed, a factor of 17.54; the Seaton 
formule, a factor of 65.6; the rival firm’s practice, a 
factor of 71.65; and the new rods, 67.08. Indeed, after 
the evidence given by Mr. Oram, the senior engineer 
inspector at the Admiralty, whose testimony was given 
with a frankness worthy of his high official position, it 
is really needless to labour.the point. Mr. Oram, after 
the breakage of the rod, made calculations which had 
not been made before, and, perhaps, could not have been 
so easily made—could not, at all events, have been made 





with so much certainty without the knowledge derived 
from the actual working of the machinery. In the) 
result, while he attributes the breakage in part to the | 
steel according to the theory for which Professor Arnold | 
is responsible, he admits that the rod as designed was | 
insufficient, and that the insufficiency was a cause of | 
the failure. He admits that if he had known that the | 
actual stress was 12,000 lb., if assumed to operate on the | 
line of the inner edge of the flange—that is to say, on | 
the line which gives the lowest figure—he would have 
seen at once that the steel tested to 30 tons as the 
breaking strain would not have been sufficiently strong. 
He admits a maximum possible strain of 40,000 lb., 
assuming, as he afterwards explained when recalled, 
an unequal pressure on the two sides of the jaw to the 
extent of 4th. There is no doubt, he says, that the sides 
of the jaw and the bottom of the jaw were weak, and that 
the holiowness of the rod was in itself an element of 
weakness. In an earlier part of his cross-examination 
(Questions 1067-1073) Mr. Oram states that if the calcula- 
tions which had been made since the accident had been 
made before it, the rod would not have been approved by 
the Admiralty, and a stouter jaw would have been in- 
sisted on. It appears from the evidence of Mr. Tyacke 
(Question 282), the chief draughtsman of the company, to 
whom, under the direction of Mr. Seaton, then the general 
manager and director of the company, the designing of 
the rod was entrusted, that no calculation was made for 
any point in the jaw except for a point just underneath 
the flange. He fairly enough admitted (Question 574) 
that it would have ‘been better if calculations had been 
made with regard to other parts of the jaw, and 
(Question 518) that they could have been made. Mr. 
Seaton, it is true, a gentleman of great eminence, still 
contests the insufficiency of the design. He relies largely 
upon the testing, after the accident to the rod, of a con- 


be | necting-rod of the Dove in a hydraulic press. But the 


value of this experiment in regard to that which has been 
termed the crux of this case—the question whether at 
the bottom of this fork of the rod there was or was not, 
in the working, a sufficiently large amount of alternating 
stress to give rise to the destructive ‘ fatigue’ — ap- 
pears, after the elaboraté and very clear criticisms on 
this part of the case of Sir Fortescue Flannery, to be, to 





say the least, exceedingly doubtful. And the impression 
left upon my mind y the evidence and by the correspon- 
dence which followed the disaster, so far as it was read, 
is that Mr. Seaton himself has been led by the light of 
the disaster to recognise more fully than before the 
disaster the degree of weakness, or danger—whichever 
you please to call it—of the hollow rod, the invitation 
to fracture at the rim of the top end of the rod which is 
constituted by this form of construction. Upon the 
whole it appears to my ay I have already said, that the 
defendant’s case as to the insufficiency of the rod as de- 
signed, and as to the cause of the misfortune, which the 
trace to that insufficiency, has been adequately established. 
It is not, I think, pertinent to me, or necessary for me to 
dwell upon the circumstances which seem to have led in 
part, at least, to that insufficiency, such as, amongst others, 
the adoption, as the basis for the design, of the connecting- 
rods of the earlier torpedo destroyer, the Snapper (whic 
are themselves suspected by Mr. Swainston), and the 
errors which the same witness very pent we | explained 
to have been made if the designers worked upon that 
basis, in not giving to the Bullfinch rod, in proportion 
to the ater stress to be borne, a greater structural 
strength. But the plaintiff contends that even if, as I hold, 
the cause of the breakdown of the rod was a faulty design, 
he still is entitled to recover under the special clause 
in this policy. He contends that a faulty design is a 
latent defect in the machinery within the meaning of 
that clause. Now, I certainly am not prepa to 
impute negligence to the designers because it is now 
shown that the design was wrong. They were persons of 
experience and skill, and, beyond doubt, on every ground 
most anxious for success. In constructing this machinery 
to propel a very peculiar type of steamship at a novel rate 
of s , they were, in 1896, making what was then a 
bold and diffeult experiment in trying, as Mr. Seaton 
has himself put the matter in the preface to the twelfth 
edition of his ‘ Manual of Marine mgineering, to attain 
a very high power on the least possible weight by work- 
ing with a very low power of safety. The machinery 
specification itself directs that the machinery shall be 
niade as light as is consistent with strength, efficiency, 
and durability. If I rightly apprehend, the basis for 
such a design was, at that time, to a considerable extent 
empirical ; assumptions entered even into the most 
errs formule for the calculation of strain upon parts 
of the connecting-rod. And so, for example, if the 
designers, left as they were so much to the guidance of 
a limited experience, were misled by the common use and 
apparent success of the hollow rod in earlier vessels of a 
similar class into an insufficient appreciation of its danger- 
ous weakness under higher vibratory stresses in a vessel 
of greater engine power and greater speed, it ought not 
necessarily to be counted against them for negligence. 
But, granting so much, I am still quite unable to regard 
‘latent defect in the machinery’ as covering a weak- 
ness of design. It is not, I think, a natural interpreta- 
tion of the words. It is not a meaning, in my view, 
which a man of business, reading the expression in a com- 
mercial document, would attach to it. I will put a 
simpler case by way of illustration. Suppose a tyre 
maker who has undertaken to put tyres on a motor car 
to run continuously for a 1000 miles, having to estimate 
what thickness of rubber it would be necessary to use 
largely by the experience of shorter trials, erroneously— 
but without ae mce—elected to employ thickness of 
rubber which, as the result showed, was insufficient, so 
that the tyre was too cory worn out; would anyone in 
stating the cause of the failure describe it as due to a 
‘latent defect in the tyre?” Would not the cause rightly 
be described as an error of judgment as to the amount of 
friction which that thickness of tyre could withstand? I 
was referred by the plaintiff's counsel to the reports of cases 
decided as to the character and extent of the duty of rail- 
way companies in regard to the carriage of passengers— 
such as ‘ head v. Midland Railway Company ’ (L.R. 
2 Q.B. 412, and again L.R. 4 Q.B. 39), and in rd to the 
revention of damage by sparks—such as * Vaughan v. Taff 
ale Railway Company’ (5 H. and N. 679). But I do not 
think that either the reasoning or the judicial dicta to be 
found in these and similar cases y touch the question 
of construction with which we are dealing here. y own 
view is that, while the proper effect to given to the 
word ‘latent’ in a connection of this sort may vary with 
circumstances, such, ¢.g.,as the legal duty and the means 
of knowledge for which the owner or the user of it ought 
in the particular case to be held responsible, the phrase 
‘defect in machinery’ in a business document. means a 
defect of material, in respect either of its original com- 
position or in respect of its original or its after-acquired 
condition. But for the purposes of to-day it is sufficient for 
me, without attempting to define its boundaries, to say 
that the phrase, at all events, does not in my view cover 
the erroneous judgment of the designer as to the effect 


|of the strain which his machinery will have to resist, 
the machinery itself being faultless, the workmanship ° 


faultless, and the construction precisely that which the 
designer intended it to be. I now come to the second 
contention of the plaintiff's. I think that it may be 
dealt with very briefly. Mr. Scrutton argued that a 
connecting-rod 1s so closely akin to a shaft, or, perhaps 
rather, that the breakage of a connecting- is so 


| closely akin to the breakage of a shaft, that, applying the 
| ejusdem generis principle, and reading the special clause 
| with the ordinary Lloyd’s perils clause, so as to inco! 


rate with the former the general or sweeping words, ‘all 
other perils, losses, and misfortunes,’ we ought to treat 
the breakage of a connecting-rod as a risk which, like 
the ‘ breakage of shafts,’ is covered by the policy. He par- 
ticularly referred to the judgment of Lord Ellenborough 
in the old case of ‘Cullen v. Butler’ (in 5 M. and 8. 
461), and the judgment of my brother, Mr. Justice Gorell 
Barnes, in the recent case of the ‘Knight of St. Michael 
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(1898 Probate, 30). I agree that the loss by the breakage 
of a connecting-rod and the loss by the breakage of a 
crankshaft appear, from a certain point of view, to be 
near to each other. The piston-rod, the connecting-rod, 
the crankshaft, and the propeller-shaft may be viewed as 
parts of a line or chain of machinery conveying and 
transmitting the steam power. And, so far as rds 
the function of the linked gear, in whatever — of the 
chain the breakage occurs, the misfortune is substantially 
the same. On the other hand, however, a connecting- 
rod and a shaft are always distinguished in the language 
of engineers. And Sir Fortescue Flannery, who 1s un- 
contradicted, states (Questions 2206-2218) that the func- 
tions really have a difference, and that, while both rod 
and shaft alike transmit power, the connecting-rod and 
the crankshaft transmit it by strains which are of an 
essentially different character. In this state of facts I 
should hesitate, at an rate, to apply the ejusdem generis 
a, as the application of that principle has now 
een authoritatively settled by the House of Lords in 
‘ The Thames and Mersey Insurance Company v. Hamil- 
ton, Fraser, and Co.’ (L.R. 12 A.C. 484), evenif I could 
incorporate the special in the general clause. But I do 
not think that I am entitled, as a matter of construction, 
to do this. This special clause, the Inchmaree clause, as 
it is frequently called, is a separate clause, devised for 
addition to the ordinary Lloyd’s policy in consequence of 
the House of Lords’ decision to which I have referred, and 
as its opening words, ‘This insurance also specially to 
cover loss of,’ &c., show, it is a special clause to 
cover certain particular risks, which it proceeds to 
enumerate. I Fn not think I should be justified either in 
treating it simply as a part of the ordinary Lloyd’s perils 
clause, which precedes it, or in adding to it from that 
clause the general and sweeping words. It does not 
appear to me to affect the question of construction 
that there is in the policy first before the ordinary Lloyd’s 
perils clause a reference to this special clause in the 
words ‘clauses as attached.’ I now come to the one 
issue which remains for decision. Is the loss a loss 
covered by the word ‘trials’? The written clause in 
which it occurs, and which I have once already quoted, 
follows immediately the statement of the duration of 
the insured period and runs thus: ‘ Against fire in 
shops and on board on stocks trials, and all marine 
risks to completion and acceptance by the Admiralty.’ 
Is the effect of this clause to protect the assured in 
respect of the machinery (1) against the peril of fire 
until the Bullfinch is afloat; (2) against the peril of 
trials; (3) against all marine risks until completion 
and acceptance by the Admiralty? Or is the clause 
to be read as if ‘ trials,’ like the preceding expressions 
‘in shops’ and ‘on board on stocks,’ simply denoted a 
period or state of things during which the assured were 
to be insured against fire? The latter is the construc- 


tion for which the defendant contends. He also 
contends that, even if ‘trials’ denotes a peril insured 
against, the loss claimed for was not a loss by that 


peril, inasmuch as the machinery was running only at 
the contract speed, and the damage resulting inevitably 
from the faulty design was a consequence that must 
happen, and not a casualty that might nappen. (See per 
Mr. Justice Lush, ‘The Merchants’ Trading Company v. 
the Universal Marine Insurance Company,’ 2 Aspinall 
N.S., page 431 n; and per Lord Herschell in the 
‘Xantho,’ L.R., 12 A.c., page 509.) Shortly, these are, 
if I appreciate correctly, Mir Hamilton’s very able argu- 
ment, the points upon which the defendant relies. I 
shall now state my reasons for coming to the conclusion 
that upon this issue the plaintiff is entitled to succeed. 
The construction of the clause for which the defendant 
contends certainly is one which makes the clause ungram- 
matical. and, I may add, if it be the intended construc- 
tion, the insertion of the comma between ‘stocks’ and 
‘trials,’ and the omission of punctuation between 
‘trials’ and the words which follow are not what one 
would expect. But—leaving the punctuation out of 
sight, as a possible oversight—it seems a strong thing, 
unless no good sense can otherwise be given to the 
clause, to insert—as_ the defendant’s construction re- 
quires — some such words as ‘and during’ before the 
word ‘trials.’ In the next place the word ‘trials’ is 
superfluous as a declaration of a time or state of things 
during which fire peril is to be insured against. By the 
express provisions of the policy there is leave ‘to go 
on trial trips in ballast or otherwise,’ and the ordinary 
Lloyd’s perils clause covers damage or loss by fire. It 
seems to me, therefore, quite useless to put in this clause 
a protection inst fire during trials. On the other 
hand, not only is the construction of the clause in ques- 
tion which makes ‘trials’ a risk insured against gram- 
matically unobjectionable, but (what is a much more 
weighty consideration in my view) there would other- 
wise not be in this policy, as I should construe it, any 
protection against a risk, against which, in the light of 
the scientific evidence in this case, I should suppose that 
no reasonably prudent contractor for the machinery of a 
vessel of this sort would allcw himself to remain unpro- 
tected by insurance. It is needless for me to repeat here 
that which I have, earlier in this judgment, said in regard 
to the difficulty which existed when this machinery was 
planned, of estimating the incidence and the magnitude 
of the vibratory stresses which the contract speed » would 
involve ; the im ibility, apparently, of making calcu- 
lations into which assumptions of more or less probability 
did not enter. The number, the duration, and the nature of 
the trials which the Admiralty might desire could not be 
foreseen. Under the contract the Admiralty had in these 
matters an absolutely free hand. All the scientific witnesses 
seemed to agree that in a case of this kind, assuming 
‘fatigue’ to set up in the steel, you cannot forecast 
with confidence, even if the same vibratory stress is 
assumed to be continued, whenthe moment of destruc- 





tion will come. It may come after a thousand revolu- 
tions or after a hundred thousand. It was quite po:sible 
that the steel would survive the trial tests. All would 
depend upon the duration of the trials and the nature 
of the trials. I suppose that if the officials on boa 
the Bullfinch on this run had been content with the 
performance only a very short time before the time of 
the disaster, and had stopped the engines or even 
slackened , as they might have done, the date of 
the fracture to which the ‘fatigue’ was gradually 
leading might have been indefinitely postponed, as these 
vessels are not kept running at top speed. The Ad- 
miralty might in the meantime have accepted her, and 
the risk of the insurers under this policy would have 
terminated. And so, as it strikes me, the defendant’s 
further contention that the plaintiff cannot succeed, even 
if ‘trials’ be read as meaning a peril insured against, 
because the breakdown was not a casualty which might 
happen, but a coi uence of the bad design which must 
happen, involves a fallacy. Ultimately the rod would 
fail if subjected to the vibratory stresses which the con- 
tract s would produce. But no one, asI have said, 
even if he thought the rod weak in design, could predict 
the number of times of working which would be sufficient 
to ‘fatigue’ it to destruction: the extent of which before 
acceptance the Admiralty would test in the trials at con- 
tract speed—whether it would or would not reach the 
extent which would effect its destruction was also unknow- 
able beforehand. The ‘trials’ constituted a special and 
an unimportant peril ; and, in my judgment, the breakin; 
of this connecting-rod under the stress of the trials as an 
when it happened was a misfortune covered by ‘trials’ 
in this clause of the policy, and the plaintiff is entitled to 
succeed in this action. One matter remains to be disposed 
of. The plaintiff’s claim includes a trade profit, the 
ordinary trade profit on the repairs which the com- 
pany itself executed. The right to claim anything besides 
actual expenditure is not admitted by the defendant, but 
Mr. Hamilton did not argue that point ; and it seems to 
me that, as a matter of justice, the claim should be 
allowed. If the company had chosen to employ another 
firm to do the work, they would have been entitled to 
claim the amount paid to that firm, which would have 
included that firm’s profit; and, if the matter is looked 
at, as I think it ought to be, as a question of indemnity, 
the company if they had expended the same labour and 
sitieaial, en but for this misfortune they would have 
done, on work for a customer, would have made this 
profit. I give judgment for the plaintiff for 3692/. 6s. 2d., 
which, I understand from the correspondence, is an ad- 
mitted figure. 

‘© It was also ordered that the plaintiff should have the 
general costs of the action, the defendant to have the 
costs of the issues with regard to the quality of the steel 
and the sufficiency of the design of the connecting-rod, 
execution to be stayed for fourteen days, and, if notice 
of appeal be given within that time, then until the hear- 
ing of the appeal.” 

In a future issue we shall give drawings of the con- 
necting-rods, and shall consider the strains to which 
they were subjected. 








LAUNCHES AND TRIAL TRIPS. 

THERE was launched on Thursday, the 13th inst., 
from the shipbuilding yard of Messrs. C. S, Swan and 
Hunter, Limited, allsend, the steel screw steamer 
Dominion, which has been built to the order of the 
English and American Shipping Company, Limited, for 
whom Messrs. C. T. Bowring and Co. are the managers. 
The leading dimensions of the vessel are : Length over all, 
360 ft.; breadth, extreme, 47 ft. ; and depth, moulded, 
29 ft. 9 in. She has been specially designed for the 
owners’ trade between Louisberg (Nova Scotia) and Boston 
and for the quick-loading and discharging of large cargoes 
of coal, of which she will carry 6000 tons. The engines 
have been built_by the Wallsend Slipway and Engineer- 
ing Company, Limited, and consist of a set of triple-ex- 
pansion engines, having cylinders 234 in., 39 in., and 
66 in. in diameter by 48 in. stroke, steam being supplied 
by two large single-ended boilers, each 16 ft. 6 in. in dia- 
meter by 10 ft. 6in. long, working at a pressure of 180 Ib. 
per square inch. This machinery is expected to drive the 
vessel at a speed of 104 knotsin ordinary working at sea. 


On Thursday, the 13th inst., there was successfully 
launched from the yard of Messrs. David and William 
Henderson and Co., Limited, Gl w, the large steel 
twin-screw steamer Oanfa, which has been built for 
the China Mutual Steam Navigation Company, Limited, 
Liverpool, and will be employed in the extensive Eastern 
service of Messrs. Alf; olt. The Oanfa is 497 ft. 
long over all, 58 ft. 3in. broad, and 35 ft. 10 in. deep, 
with a gross tonnage of 7600 tons. The builders have 
also constructed the machinery, which consists of twin- 
screw triple-expansion engines, with cylinders 23 in., 
38} in., and 65}in. in diameter by 48 in. stroke, and 
working ata pressure of 2001b. She has been built to 
Lloyd’s highest class, has eighteen steam winches, and is 
replete with every appliance for the rapid discharge of 
her ag 2g The crew are berthed aft and the officers, engi- 
neers, &c., are in houses on the bridge-deck. A complete 
installation of electric light has been fitted throughout, 
and everything supplied that will add to the comfort of 
those on rd ind the safety of the vessel. The Oanfa 
is a sister ship of the Ningchow, recently completed by 
Messrs. Henderson for the same owners, and which left 
er on Saturday last on her maiden voyage to the 

t. 





The Gregory Apcar, which has been built and engined 
by Messrs. Workman, Clark, and Co., Limited, Belfast, 


rd | survey for their highest class, aud has a 


to the order of Messrs. ed and Co., of Calcutta, pro- 
ceeded down the Belfast Lough on Thursday, the 13th 
inst., for her speed trials and adjustment of compasses, 
This new steamer has been built under Lloyd’s special 
] Board of ‘Trade 

ssenger certificate. The principal dimensions are : 
een 410 ft.; breadth, 49 ft.; depth, moulded, 
30 ft. 64in.; with a gross tonnage of 4560 tons.° The 
machinery is of the triple-expansion type, with all latest 
improvements in auxiliaries, having cylinders 28 in., 
47 in., and 77 in. in diameter respectively and a stroke of 
60 in., developing about 3500 indicated horse-power, 
Steam is supplied by two steel double-ended multitubular 
boilers 19 ft. 6 in. long and 14 ft. 6 in. in diameter, work- 
ing at a pressure of 190 lb. per square inch under Howden’s 
system of forced draught. 





The Merlin, sloop, completed her second 30 hours 
steam trial in the North:Sea on Friday evening, the 
14th inst. The trial was made with the machinery work- 
ing at five-sevenths the maximum horse - power, and 
proved very successful, the engines and Belleville water- 
tube boilers working satisfactorily throughout. Parti- 


culars : ure of steam at boilers, 220 lb. ; pressure of 
steam at engines, 2121b.; vacuum—star » 27.2 in. ; 
port, 27.5in.; revolutions—starboard, 180 per minute; 
port, 178; mean pressure in cylinders—starboard, high, 


67; intermediate, 31.2; low, 12.3; port, high, 75.2; 
intermediate, 31.4; low, 12.2; indicated horse-power— 
starboard, high, 156 ; intermediate, 174 ; low, 179; total, 
509; port, high, 169; intermediate, 174; low, 181; total, 
524 ; aggregate starboard and port, 1033 indicated horse- 
power. Coal consumption, 1.69 Ib. per indicated horse- 
power per hour. . Speed, 13.5 knots. 





The twin-screw steamer Yamuna marks a new depar- 
ture in the line of steamers run by the British India 
Steam Navigation Company, Limited, in the enger 
and cargo service between London and Calcutta. Although 
not the first twin-screw steamer owned by the company, 
she is among the first of this particular kind, and in 
point of size and importance far exceeds anything at 
present owned by this firm. Her extreme length is 
528 ft., extreme breadth 59 ft. 3in., and her depth from 
the shelter deck to keel 41 ft. 8in. She has in all 13 
bulkheads. The electric light and fan installation is 
worked in duplicate from two engines and two dynamos, 
each set being capable of driving about 800 lights. A 
large refrigerating plant is also provided: The passenger 
accommodation has provision for 61 first-class passengers 
in state-rooms under the boat-deck, 42 of the same 
class in state-rooms under the bridge-deck, and 48 inter- 
mediate first-in similar rooms under the shelter-deck. 
The main saloon is panelled in oak in the natural colour, 
and is divided into bays by Ionic pilasters, with a carved 
semi-circular pediment in: the centre of each bay. The 
saloon is lighted by a large trunked and domed skylight of 
an ornate character.- There is a music-room, and the smoke- 
room is in walnut, polished, and of a deep colour. The style 
adopted here is now known as that of ‘‘Le Nouveau Art.” 
The propelling machinery for this steamer has been con- 
structed by the Wallsend Slipway and Engineering Com- 
pany, Limited, of Wallsend-on-Tyne, and consists of two 
sets of ae ae engines, having ‘cylinders’ 24 in., 
40 in., and’70 in. in diameter, with a:stroke of 48 in. 
Steam is supplied by six’ single-ended ‘boilers, having a 
—- surface of nearly 15,000 superficial feet, and 
worked at a pressure of 200 Ib.,: with Howden’s forced 
draught. The deadweight —s will not be less than 
11,000 tons, on a draught which has been limited to enable 
her to through the Suez Canal under any conditions. 
Her cubic capacity for light Indian cargoes is very large ; 
she will bé capable of carrying not less than 16,000 
tons of Bombay cargo. It is intended to run this fine 
vessel, under ordinary circumstances, at a mean speed of 
13 knots. This vessel -is the largest which has, so far, 
been built in Sunderland, being 60: ft. longer than the 
—— steamer yet constructed on the River Wear ; her 
builders being Sir James Laing and Sons, Limited, of 
Deptford Yard. 





Srttey’s Fireciay Brrpce-Biocks ror Boiter Fvr- 
NAOES. — When the bridge of a boiler flue is built up of bricks 
of ordinary size, from 60 to 80 being used, the top bricks are 
soon knocked down inadvertently by the firemen, and, the 
crumbling process continuing, the efficiency of the bridge 
quickly depreciates. To obviate this the ordinary bricks 
have in many cases been displaced in favour of several 
large be | ments, but with wear and the burning 
of the top these have ultimately to be entirely replaced, 
and the process is somewhat expensive. The White Star, 
Royal Mail, and several other companies have fitted a 
system of bridge introduced by Mr. J. H. Silley, of the 

ndon Scaling Company, 101, Leadenhall-street, E.C., in 
which the bridge is built up of four segments, two to the 
width of the furnace, with two superimposed, all dove- 
tailed together and fitting into the corrugations of the 
flue. In this way the top parts only need to be renewed 
when wear takes place. The bridge, which is manufac- 
factured by Messrs. Dougall, of angen, is made to 
suit any flue to engineer’s patterns. ile the ends are 
formed to suit the corrugations, the butting surfaces in 
the centre are cut >-shape, and are locked by a dovetail 
or feather-and-groove arrangement. In some cases a pin 
passes through the superim blocks from the dead 
plate; but their own weight suffices to keep them in 
place. They also obviate the use of back bridge-plates. 
Another source of economy is found in the ease and 
rapidity with which they can be fitted as compared with 
the time taken to build a bridge with ordinary firebricks 
and fireclay, and in this connection Mr. Silley’s own firm 
find them exceedingly helpful in its business of boilers 
cleaning. ’ 
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“ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComrizeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each - 3 where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
ée., of the Communicators ‘eye es in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 

The date of the advertisement of the ance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the pt of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


19,224. The British Thomson-Houston Company, 
Limited, and F. Holden, London. Electricity Meters. 
(5 Figs.) September 26, 1901.—This integrating electricity meter 
comprises a structure so arranged as to oscillate isochronously 
through a substantially constant angle and supplied with energy 
at arate proportional to the energy to be measured plus a con- 
stant quantity in such a manner as to tend to increase the ampli- 
tude of the oscillation, and a device for absorbing and measuring 


fig. — Fug.2. 
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the energy ‘supplied in excess of the constant quantity. In one 
form it consists of a pivoted potential coil. armature, the axis of 
which carries a body having a large amount of inertia, means for 
_ oscillating the armature about its pivotal axis through a substan- 
tially constant angle, a series winding carrying the current to be 
measured and acting upon the armature, and a device for auto- 
matically coupling this armature to a revoluble brake member 
during its movement in one direction only, and when the oscilla- 
tion exceeds the constant angle. (Accepted October 1, 1902.) 


12,688. W. P. Thompson, London. (Berliner Maschi- 
nenbau A.-G., Berlin.) Polyphase Tr: formers. [6 Figs. | 
June 8, 1902.—In this specification there is broadly claimed 
“construction of polyphase transformers characterised by the 
arrangement that the fluxes of the force lines formed from the 


Fug. ie Fig.2. 
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single phases do not injuriously affect one another in conse- 
quence of intermediate connecting bridges c, enabling the 
equalisation of unequal loadings.” A construction described and 
claimed employs stampings shaped as shown in the drawings. 
Accepted October 1, 1902.) 


22.899. W. D’B. Duddell and T. Mather, London. 
Wattmeters, (3 Figs.) November 13, 1901.—This invention 


Fig2. Log 
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| using as little metal as possible in the instrument and by stranding 
the conductors therein. Such stranded conductors may have insu- 
lated strands arranged for series or parallel coupling. The leads 
conveying currents to the instrument are twisted together in 
| pairs in order to minimise induction influences. Non-inductive 
resistances of the kind described in the specification of British 
Patent No. 5171, of 1901, are used in the pressure coil circuit. 
Air dampers are used in connection with moving parts, and the 
moving member is made astatic. To minimise heating effects air 
| is given free access to the coils, the winding depth is kept small, 
| and the wire is so disposed as to insure a large turning moment 
and a small electrical resistance. Modifications are provided. There 
is claimed : ‘‘ The construction of a suspended system by attaching 
coils to a sheet of insulating material, which sheet, and projections 
=) act as vanes for a damping device.” (Accepted October 8, 
1902. 





| 24,470. C.D. Abel, London. (Continental Gasmeter Com- 
| pany, Paris.) Electricity Meters. [3 Figs.] December 2, 
| 1901.—This invention relates to meters of the kind described in 
| the specification of British Patent No. 8399, of 1899, and according 
| thereto and in ordcr to minimise the disturbance that might be 
| oceasioned by a short circuit or other excess current, the brake 
magnets are arranged in two groups at the opposite ends of a dia- 
meter at right angles to the direction of the electric current in the 
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field coils. The extent of the braking action may be regulated 
by determining the depth to which the skirt of the brake cylinder 
is immersed in the field of the brake magnets, by means of a set 
screw or stop-nut bearing on the screwed part of the spindle by 
which the brake cylinder iscarried. Means are provided for taking 
the weight of the spindle and its attachments from off the foot- 
step bearing tu save the pivot point from strain when the instru- 
ment is travelling and to allow removal of the bearing for inspec- 
tion or repair. (Accepted October 8, 1902.) 


17,691. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) atures. [6 Figs.) 
August 12, 1902.—This invention provides a form of conductor 
for use — and a method of making up squirrel-cage armatures. 
The conductor consists of a ladder-like series of parallel strips of 
copper having their broad faces juxtaposed and united at their 
ends by integral copper connections that are, when the strip is to 
be fixed to the iron core after it has been made up, preferably of 





strip form, and connect the middles of the ends of one strip to 
those of the strips next to it. When the conductor is to be made 
and incorporated during construction of the armature, an integral 
extension of the spider, formed in casting, may connect the strips 
at one end, they being connected at the other end by a cast-on 
belt surrounding their outer circumference and permitting the 
iron lamine to be afterwards slipped into place. (Accepted 
October 8, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,432. W. Hooker, Woodside, Surrey. Regulatin 
at! Supply. (8 Figs.) June 18, 1901.—In this specifi- 
cation is broadly claimed: “In apparatus for regulating the 
supply of combustible vapour or gas to burners the com- 
bination with a compression device, of means whereby when 
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rheene a number of improvements applicable to wattmeters, 
nati chiefly of value for those wattmeters used for measuring pul- 
ing or alternating currents, Eddy currents are minimised by 




















| the supply of mixture exceeds the consumption the supply is 
cut off, and a reserve of mixture retained, substantially as and 
for the purpose hereinbefore described.” And also: “In an 
apparatus for the supply of carburetted air or gas by passing air 
or other gaseous fluid through volatile hydrocarbons the mode of 





regulating the strength of the mixture by ype 3 the car- 
buretter to the supply pipe, so that it forms a by-pass, the at il 
| tion passing through it being controlled by a cock,. substantially 
| as described.” An apparatus in accordance with these and other 
claims, and of the kind described in the ification of British 
| Patent No. 8942, of 1900, is described and illustrated.” (Accepted 
| September 24, 1902.) 
19,919. _ A, Nieder, Schoneweide, Berlin. 
ge Plugs. [4 Figs.) October 5, 1901.— 
This invention relates to rupturable devices to be placed in the 
interiors of vessels for discharging from them fluid under danger- 
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ously excessive pressure. The rupturable body according thereto 
is of capsule shape. The capsule may be attached to and fit over 
a boss having a perforation leading from its centre to the exterior 
of the vessel, and there may be a disc of hard material at its 
end. (Accepted October 8, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 
Pro- 


13,115. W. W. Fyfe, Wood Green, Middlesex. 
ducing Fumes from Ores. [6 Figs.) June27, 190!.—Appa- 


ratus for producing and depositing fumes from ores according to this 
invention comprises a set of furnaces, and a set of flues communi- 
cating with each other, all built in one structure, and each flue 
terminating in a chamber at each end provided with a tightly- 
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closing door. The tightly-closing doors are of a special formation, 
descri and claimed, and serve to permit the flues to be cleansed 
from condensed fumes. A fuel ony and lid of approximately 
elliptical form are used, and a gear for lifting the lid is provided, 
by means of which the lid is turned and brought out endways.— 
(Accepted October 8, 1902.) 


24,026. F. T. Mumfor oorlie, Western Aus- 
t Recov: of Gold. [8 Figs.) November 26, 1901.— 
This invention provides a form of vat for the electrolytic deposi- 
tion of precious metals in aqueous solution or suspension, Cyanide 


24026. eae 


solution (from percolation vats) or slimes may be treated therein. 
The apparatus comprises a revoluble watertight cylinder having 
an amalgamated copper lining, anode bars therein, a quantity of 
mercury in the cylinder, and means for filling the cylinder with or 
emptying it of solution and amalgam. (Accepted October 8, 1902.) 


12,950. G. J. Snelus, Frizington, Cumberland. 
Man ure of Iron. [4 Figs.) June 25, 1901.—Accordin; 
to this invention there is provided for use in the reduction an 
refining of iron a vessel called by the inventor a “rotator,” in 
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which blast-furnace metal is by turning the rotator agitated with 
certain oxides under the influence of heat. A ‘‘rotator” described 
is a drum-like metal structure, lined with basic material, sup- 
ported between two rows of wheels, on which it turns, and pro- 





vided at one end with a hot blast and furnace-gas blow-pipe, and at 
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the other with a tapping vent and an outlet for the products of com- 
bustion. Details are given for the working of the apparatus for 
manufacturing iron or steel from different kinds of impure iron. 
(Accepted October 1, 1902. 


GUNS AND EXPLOSIVES. 


20,935. W. Lloyd Wise, London. (K. Birkeland, 
Christiania, Norway.) Electro-Magnetic Gun. [15 Figs.) 
October 18, 1901.—In this specification is claimed: ‘A n 
adapted to propel a projectile by electro-magnetism produced by 
means: ofa solenoidal winding, containing the bore of the gun.” 
The solenoid may be divided into sections, each of which is cut 
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out of circuit as the projectile passes it, and the projectile may 
be made to effect the said cutting out, conveniently through a 
longitudinal slot along the gun barrel. The automatically-con- 
trolled small solenoid sections may be grouped into larger hand- 
controlled sets. The solenoid may be electro-magnetised previous 
to its travel through the gun, and may be spun by a motor instead 
of receiving its rotation from rifling (Accepted October 1, 1902.) 


' H. C. L. Holden, Woolwich, Obturators. 
{4 Figs.] November 14, 1901.—In order that a De Bange obturator 
of a gun may more effectually minimise escape of gas by the breech- 
block without opposing resistance to withdrawal from the gun 
after firing, the centre portion of the pad is according to this in- 
vention surrounded with a steel ring “ of suitable, rectangular or 
other, section as far as strength and elasticity are concerned, whose 


\ 


may cause priming. The steam-collecting pipe is situated within 
an annular inverted trough in the cover of the upper water 
chamber. (Accepted October 8, 1902). 


$522. J. Ellis and Co., Limited, and J. ] 
Maidstone. Vertical Steam Boilers. [2 Figs. April 12, 
1902.—The principal characteristics of a boiler according to this 
invention are that the furnace is stoked through a vertical passage- 




























































































way extending upwardly through the boiler proper from the 
crown ofthe furnace. The -— part of the boiler may be formed 
as an annular steam space of larger diameter than the boiler, and 
surrounding the smokebox. (Accepted October 8, 1902.) 


TEXTILE MACHINERY. 

16,086. Brooks and Roney. Limited, J. S. Brooks, 
and J. W. Com; n, W Gorton, Lancs. Yarn 
Winders. [14 Figs.) September 21, 1901.—This invention is 
designed to increase the work production of those machines used for 
winding yarn in close overlaid layers. A plurality of tubes or 








outer diameter is somewhat less than that part of the breech open- 
ing that it enters when the breech is closed.” Possibly the con- | 
tinuity of the elastic metal ring is interrupted; its function appears | 
to be to hold the pad normally compressed by spring force over 

the whole of its circumference, so that it is a loose fit in the breech 
at all times that the pressure of the powder gases are not upon it. | 
(Accepted October 1, 1902.) 


21,621. Safety Explosives, Limited, and H. A. | 
Thiersch, London. Explosives. October 28, 191.—_| 
According to this invention the constituents of gunpowder are 
mixed with picric acid for the formation of an explosive which, 
it is stated, is “insensible to friction, percussion, or other | 
mechanical influences ;" that, like gunpowder, may be grained 
in manufacture, handled without danger, and fired by an ordinary 
fuse, and which resembles in the vigour and rapidity of its action 
certain nitro explosives. There is claimed ‘‘ An explosive com- | 
pound of nitrate of an alkaline salt, sulphur, carbonaceous 
material, and picric acid, all mechanically combined and sub- 
stantially in the proportions set forth.” In reference to the | 
proportion of picric acid to be used, if less than 5 per cent. is | 
employed the explosive will be less efficient, and if more than | 
20 per cent. the combustion may be less perfect. (Accepted 
October 8, 1902 ) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


88. A. Shuttleworth and W. Fletcher, Lincoln. 
Vertical Steam Boilers. (2 Figs.) January 1, 1902.—In 
this boiler, of the kind having upper and lower annular water 
vessels connected by inclined water-tubes, the lower plate of the 
upper water vessel and the upper plate of the lower water vessel 
are sloped, so that their surfaces make a right angle with the in- 














clined tubes in order that they may be more easily drilled and | 
tapped. The wall of the passage-way for the introduction of fuel | 
through the middle of the upper water vessel is flared outwardly and | 
upwards in order that the water thrown up violently by the water- | 
tubes next the combustion chamber may be deflec' outwardly | 
and turned over instead of being allowed to impinge upon the top | 
of the upper water vessel, there to be converted into spray tig: | 
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bobbins (instead of one only) are used on each winding spindle and 
are positively connected thereto. A tension device is provided for 
reducing tension upon the thread as bobbin diameter, and conse- 
quently winding speed, increases. The stop motion is made for 
two threads. (Accepted October 1, 1902.) 


20,589. J. Senior, Thornbury, Yorks. Yarn-Wind- 
ing. [6 Figs.) October 15, 1901.—This invention relates to ma- 
chinery for winding yarn on to “spools” or other comparatively 
light bobbins particularly applicable for winding from ‘ warp,” 
and its object is to provide improved means for driving the spools 
or bobbins by friction. For guiding the yarn uniformly onto a 
“sectional” beam from the warp preparatory to winding it on to 
the spools, an adjustable reed is employed in addition to the 
“dressing” reed. This reed can be adjusted longitudinally or 





20569. 


m a central pivot in order to wind the 
yarn uniformly upon the beam sections. For winding the yarn a 

collar or disc is provided on each spindle. On the face of 
this disc is placed a washer of leather, and loosely upon this a 
retaining disc or collar. Lugs or projections or their equivalent 
are formed on the top face of the upper disc to engage notches or 
the like cut in the underface of the ls or bobbins to drive 
them. In this way the upper disc and bobbin are driven by the 
frictional contact between the two discs and the washer. (Ac- 
cepted October 8, 1902.) 


more or less turned ui 
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MISCELLANEOUS. 
R. Anderson, Sheffield. Handle Sock 


ets, 
. Ellis, | (9 Figs.] November 20, 1901.—A socket for a shovel or other hand. 


tool handle is according to this invention formed upon the tool 
in the following manner: A metal ‘‘blank” is provided from 
which the blade and socket are to be made, and is preferably 
formed in a press, that part intended to be the blade being con. 
veniently of a flat rectangular shape, with a sufficient thickness to 
provide the t of metal 'y for the blade. Attached to 
one end of this portion by a neck is the part from which the 
socket is to be made, and in the “blank” this part may con. 
veniently be square in cross-section, and rectangular as to its side 


Fig.d. Fug.6. 








faces, and is preferably made to overlap the other portion, this 
overlapping forming a shoulder which serves to steady the 
“blank” in the second operation, which consists in setting up 
the ‘‘blank” in a vice and forcing the end of a sharpened man- 
drel a sufficient distance into the bere from which the socket is to be 
made to enable the mandrel and ‘‘ blank” to be temporarily con. 
nected together. They are then both removed from the vice and 
the socket formed by rolling the metal upon the mandrel. This 
rolling is preferably effected in what are known as eccentric 
grooved half rolls, (Accepted October 1, 1902.) 
20,584. A. E. Glazebrook, Oldbury, Staffs. Brick- 
Machines. [7 Figs.] October 15, 1901.—In order 
that bricks may be turned out with smooth unbroken surfaces 
and sharp corners, the walls of the die-channel through which the 
clay is expressed are perforated, and when bricks are being 
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moulded fluid is forced through the said perforations from a 
chamber or chambers preferably situated in the walls of the die- 
channel, and communicating with them. The inner perforated 
walls of the die-channel may be constructed so as to be easily 
removable for renewal. (Accepted September 24, 1902.) 


22,191. E. Senger, Leipzig, Ge: . Mouth. 
piece for Vocal Projection. November 4, 1901.—In 
this specification it is stated that the usual mouthpieces for speak- 
ing-tubes, speaking-trumpets, and other devices for receiving and 
conducting vocal sounds are defective in that they lose a great 
part of the sound-waves coke by the voice—namely, those 0 
the nasal cavity and of other allied cavities. This invention pro- 
vides a mouthpiece in which this objection is avoided. For this 
pu the mouthpiece is widened in such a manner that it in- 
cludes and fits closely the nose, and by following in the con- 
tour of its edge the shape of the jaws, the cheeks, and the bridge 
of the nose, it is adapted to close its own cavity on the side next 
the face ; thus the mouthpiece may be kept so short that an ex- 
tension thereof becomes practically a direct extension of the 
acoustic cavities of the vocal organs. (Accepted September 17, 
1902.) 


18,930. O.M. Row and Royles, Limited, Manchester. 
Hot Water Heating Apparatus. [5 Figs.) September 23, 
1901.—According to this invention and in order to assist flow of 
hot water heated in a steam heater, steam passing to the heater 








In one arrange- 
d illustrated the 
he turbine kind. 


is made to drive « pump in the water circuit. 
ment, according to the invention, described an 
steam motor and the water propeller are both of t 
(Accepted September 24, 1902.) : 
23,134. J. E. Dowson, London. Air Heater. [1 /' ge.) 
November 15, 1901.—This invention provides a form of tubular 
‘ ter fluid passes 


heat interchanger for fluids, in which the hot ‘ 
through spaced tubes connecting two chambers, and the fluid to 





be heated passes through a casing enclosing the tubes. The scope 
of the invention is limited in the claim to such apparatus = 
used “for the purpose set forth,” this pu J gen Phe 
heating of air by exhaust products from explosion engines, 





(Accepted Octcber 1, 1902.) 
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THE WALLSEND SLIPWAY AND 
ENGINEERING COMPANY. 


Amonast the important works visited by members 
during the summer meeting at Newcastle of the 
Institution of Mechanical Engineers, were those of 
the Wallsend Slipway and Engineering Company. 
These works were started in 1871 as a ship-repair- 
ing establishment, and, three years after, the build- 
ing of marine engines and boilers was taken in hand. 
At the present time all types of marine engines for 
the merchant navy are constructed here, the plant 
being capable of turning out machinery of the 
largest size. Latterly the company has constructed 
a certain number of important stationary engines, 
chiefly for central electric power and lighting 
stations for pubic use and Corporation purposes, 
among them being some of the largest yet made 
in Europe. 


| which will carry four or five tools. In this depart- 
ment there are several lathes of large size, and 
| the usual equipment of machine tools of the usual 
| description. he big planing machine will take 
work 8 ft. wide and 7 ft. high, the length of cut 
being 16 ft. The table is worked by a Sellers 
'screw. There are four tool-boxes, and the machine 
| can be operated with as many as eight: tools in use. 
| There is a Shanks vertical and horizontal slotting 
,and planing machine which will take 4-ft. vertical 
and 8-ft. horizontal cuts. There is a circular move- 
ment and cross traverse on the table, and a vertical 
| movement on the cross framing. 
| Another notable tool is a 6-in. spindle vertical 
| milling machine by Messrs. Muir and Co. ; it has 
| universal feeds, and movements of table by hand 
|or power. It is used largely for shaping large 
|connecting-rods and engine parts of this nature. 
| There is a somewhat smaller machine of a similar 


We give below a plan of the works, which cover | character, for such work as eccentric-rods and bar- 
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ELEV. 
JOINER & PATTERN 
SHOPS. 


an area of 25 acres; the company own, how- 
ever, an equal area which is available for future 
extensions. The principal machine-shop is 430 ft. 
long by 45 ft. wide, and it has two galleries, one 
on each side, where the lighter tools are placed. At 
the time of our visit, shortly before the meeting 
of the Institution of Mechanical Engineers, this 
shop was so crowded with the large amount of work 
in hand that it is evident there will soon be need 
of future extension. During the last few years, 
under the active management of Mr. Andrew Laing, 
there has been a great increase in the number of 
orders taken and in the prosperity of the company, 
and it is now one of the most successful on the 
Tyneside. Later on we shall make reference to 
Some of the work in progress at the time of our 
visit. In the principal machine-shop (Fig. 2 on 
our two-page plate) there are some fine new 
tools. Amongst them may be mentioned a shaft 
lathe of 30}-in. centres. It will take 40 ft., 
and, by an extension of the bed, can be made 
to turn shafting of any required length. This 

1 is by G. and A, Harvey, of Glasgow. 
There is’ a large quadruple-geared lathe by 
Shanks and Co., which will swing 11 ft. and take 
14 ft. between centres. There are two saddles, 


ELeEV. 
BRASS FOUNORY4& 
COPPERSMITHS SHOP 


ELEV. 
BOILER’ SHOP. 


links. There are two fine boring mills ; the largest 
is a horizontal machine by Messrs. Harvey, and 
will bore up to 120 in. There are also several 
horizontal boring machines, varying from 6}-in. 
spindles down to 2-in., by Messrs. Shanks, Messrs. 
Harvey, and Messrs. Hulse respectively. One 
powerful duplex machine was at work at the time 
of our visit, boring out a cylinder head for one of 
the sets for the Manchester electric installation. 
This class of machine is coming more into use at 
‘the present time, and the number in these works 
‘render the equipment especially well suited for 
Corliss engines. 

Among the smaller machine-tools are several 
semi-automatic machines, which are extensively 
used for repetition work, These are both of 
English and American make. There is a vertical 
multiple drill specially designed for tube-holes in 
drums of Yarrow boilers, several of this class of 
steam generator having been made by the firm, who 
have acquired from Messrs. Yarrow and Co. a 
licence to manufacture. 

In the  brass-finishing department there are 
several notable tools. Amongst them being a special 
cock lathe, and turret lathes for particular work, 








these being made to the firm’s own design. The 


shop is driven by five lines of shafting—two the full 
length of the shop, and three of them sectional. 
They are actuated by electric power, which is taken 
from the public mains. This application of power 
taken from a general source of supply is especially 
interesting, as the company are one of the largest 
users of the recently-formed Tyneside Power Dis- 
tribution scheme. The station, it will be re- 
membered, was described in a paper by Mr. W. B. 
Woodhouse, read at the Newcastle meeting of 
the Institution of Mechanical Engineers.* There 
are powerful overhead electric cranes in the 
machine and erecting-shops, and also two large 
steam cranes. 

The erecting-shop is in a separate bay adjoining 
the machine-shop. It is, as will be seen from our 
illustration, Fig. 3, a fine building. The length is 
210 ft., and the width 60 ft., the height at the 
walls being 52 ft. A clear lift of 40 ft. under the 
cranes is obtained. There is one 45-ton and one 
30-ton electric overhead traveller by Messrs. Joseph 
Adamson and Co. and by Messrs. Clark, Chapman, 
and Co. respectively. There are also three 7-ton 
hydraulic jib-cranes by Messrs. Arrol and Co. ; 
these command the whole shop. The cranes and 
the design of roof are well shown in our illustration. 
|The four sets of engines, which are shown in the 
engraving partly erected, were for a steamer built 
by Messrs. Armstrong for the Russian Government. 
The set of marine engines in the foreground were for 
a large cargo and passenger steamer of the Harrison 
Line. The fine roof and the whole structure of this 
well-designed erecting-shop are by Messrs. Arrol and 
Co. Mains for compressed air are laid down, there 
being a full equipment of pneumatic drills, chipping 
hammers, &c. The tool-room is placed centrally 
in regard to the machine-shop, po has the usual 
equipment of machine-tools. The boiler-shop, Fig. 4, 
is 250 ft. long by 100 ft. wide, and is in three bays. 
It. is fully laid out for constructing boilers of the 
largest size. There is a set of vertical rolls by 
Messrs. Shanks and Co., which will take plates 
12 ft. 6 in. wide by 1} in. thick; this is inde- 
pendently driven by a three-phase motor. The 
large hydraulic rivetter has a gap of 12 ft. 6 in., 
the total pressure exerted being 160 tons. In 
the flanging plant there are two hydraulic 
flanging machines of 100 tons and 70 tons 
respectively. The shell-drilling machine is by 
Messrs. Campbell and Hunter, and has four heads. 
A large plate-edged planer will take 35 ft. There is 
a full pneumatic equipment for chipping, caulking, 
and also for light riveting. As a good example of 
boiler work, there were seen by the members of the 
Institution of Mechanical Engineers, on their visit, 
the boilers of the Cunard steamer Carpathia, which 
vessel was, at the time, shortly to be launched from 
the adjoining yard of Messrs. Swan and Hunter. 
These boilers were 16 ft. in diameter, and had shell 
plates 1}} in. thick. 

The pattern-shop is 120 ft. by 70 ft., and has the 
usual wood-working machines, The ironfoundry, 
Fig. 5, is 210 ft. by 100 ft., and comprises two bays. 
There are two cupolas and steam overhead travel- 
ling cranes capable of dealing with the heaviest 
weights. Castings up to 30 tons are made here. 
The brass foundry and copper-smiths’ shop is 
120 ft. long and 70ft. wide. The blacksmiths’ 
shop is 160 ft. by 75 ft. In these departments 
there are the usual appliances in a well-ordered 
modern works. 

The repairing department, which is of an exten- 
sive nature, comprises a graving dock 540 ft. long 
and 66 ft. wide at the entrance ; the depth of water 
over the sill at ordinary spring tides is 25 ft. 

We give an illustration of this fine dock—Fig. 6 
on the next page. At the time of our visit the 
Red Star liner Kensington was in this dock. She 
is a vessel of 8067 tons gross, and is sister ship 
to the Southwark. The pumping machinery of 
the dock consists of two 36-in. centrifugal pumps. 
There are the usual sheds equipped with machine- 
tools and other appliances, besides bending slabs, 
furnaces, &c. The company has unusual facilities 
for dealing with vessels afloat, there being con- 
venient jetties on the river front. There is also 
an extensive wet basin at the eastern end, which 
would take a vessel—should such be built-up 
to 1000 ft. long. The sheerlegs are of 80 tons 
capacity. 

Amongst the principal contracts in hand at the 
time of the visit of the Institution, or recently 
completed, the following may be mentioned: The 








* See page 142 ante, 
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three-crank triple-expansion engines of H.M.S. 
Odin, a twin-screw steamer, the total indicated 
horse-power being 1400. The cylinders are 11} in., 
18 in., and 29} in. in diameter by 24 in. stroke. 
This vessel is interesting as being fitted with four 
Babcock and Wilcox water-tube boilers. The 
steam pressure in the boilers will be 250 lb., re- 
duced to 210 lb. at the engines. H.M.S. Chal- 


lenger, a second-class cruiser, the machinery for | 
which is in hand, is also to be fitted with Babcock | 


and Wilcox boilers. This vessel has four-crank 
triple - expansion engines. The total indicated 
horse-power will be 12,500 ; the cylinders are 28 in., 
45 in., and two of 52 in. in diameter, by 32 in. 
stroke. There will be twelve boilers, pressed to 
270 lb. per square inch, reduced to 250 Ib. at the 
engines. The engines for the Cunard Steamship 





latter being but 4500 tons, as compared to the 15,000 
tons of the Bermuda Dock. The larger dock had 
eight centrifugal pumps. 

Another class of machinery to which reference 
may be made is that which has been constructed at 
these works for stationary purposes. Two sets of 
Corliss vertical compound engines have just been 
completed for the Borough of Shoreditch.* They 
have a maximum horse-,ower of 1700. The 
steam pressure is 150 lb. and the revolutions 
90 per minute. The engines which the Man- 
chester Corporation have ordered for the Stuart- 
street Generating Station have been constructed at 
these works. They consist of two sets of four-crank 
triple expansion vertical engines of the Corliss 
type. The indicated horse-power for each set is 
6500 ; the cylinders are 37 in., 59 in., and two of 





of two centrifugal pumps, each driven by a three- 
crank triple-expansion engine of 1750 indicated 
horse-power. The cylinders are 18 in., 30 in., and 
50 in. in diameter by 30 in. stroke. The pumps 
draw the spoil through four suction pipes, at the 
bottom of which are rotary cutters for disinte- 
grating the spoil. The cutters are driven by t wo 
compound engines having cylinders 134 in. by 27 in. 
by 15 in. stroke. Side trailers are fitted as suctions 
when the spoil is very loose. The dredger pumps 
discharge the spoil over the stern into barges. 
There are five Babcock and Wilcox boilers for 
supplying steam to the machinery; the working 
pressure is 190 lb. per square inch. In our issue 
of January 11, 1901, we illustrated and fully 
described the Bates type of hydraulic dredger.* 
Among recent work are the engines for the 
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Company’s new liner, the Carpathia, which have 
been constructed here, are of the four-crank quad- 
ruple-expansion type. The total horse-power will 
be 7500. The cylinders are 26 in., 37 in., 53 in., and 
76 in. in diameter by 54 in. stroke. There are the 
seven single-ended cylindrical boilers, to which 
reference has already been ‘made; they will be 
pressed to 210 lb. per square inch. This vessel 
was built by Messrs. Swan and Hunter. 

Turning to another class of. machinery, we find 
that constructed for the new floating dock at 
Durban, also built at Messrs. Swan and Hunter’s 
yard, and launched on the same day as the Car- 
pathia. This dock is fitted with four steam-driven 
centrifugal pumps. The machinery for the Ber- 
muda Dock, which we have recently so fully de- 
scribed, was also, it will be remembered, supplied 
by the Wallsend Slipway and Engineering Com- 
pany.* It was of a more extensive nature than that 
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Fic. 6. Gravina Dock. 


72 in. in diameter by 60 in. stroke; the steam 
pressure is 190 lb., and the revolutions 75 per 
minute. Amongst other engines in hand may be 
mentioned those for the twin-screw steamer Quetta, 
of the British India Steam Navigation Company ; 
those for the twin-screw cable steamer for the 
Eastern Australasia and China Telegraph Company ; 
the machinery for two single-screw oil steamers, to 


|the order of Messrs. Samuel and Co.; machinery 


for the Durban Dock, the lifting capacity of the 


* See ENGINEERING, vol. lxxiii., pages 212, 572, and 789. | 


for two single-screw steamers for the Adelaide 
Steamship Company ; new engines and boilers for 
an Austrian Lloyd Steamship Company’s vessel ; 
and the machinery for a screw steamer for Messrs. 
Hall and Co., of Liverpool. In addition to these 
there was in hand the condensing plant for the 
Tynemouth electric station. 

Some interesting work has recently been done 
by this company for a dredger for the Queensland | 
Government. This dredger is of the Bates 
hydraulic type. The dredging mechanism consists 
li A IEE Sa AE cose itn eS 





* See page 346 ante. | 


at a speed of 90 revolutions per minute. 

















City and County of Newcastle tramways. These 
engines are similar in design to those installed 


at the Neptune-road Power Station, and were 


referred to in Mr. Woodhouse’s paper, of which 
mention has already been made. They are of 
the inverted three-cylinder triple-expansion type, 
the cylinders being placed in line and working on 
three cranks at angles of 120 deg. They are sur- 
face-condensing, but are so arranged that they can 
be worked non-condensing if needed. The cylinders 


oe a gg - s . ° a's 
are 25 in., 39 in., and 61 in. in diameter by 42 in. 


stroke. 
inch. 


The steam pressure is 160 lb. per square 
The engines are direct coupled to a direct- 


current dynamo of 1300 kilowatts, supplied by 


the Westinghouse Company. They develop 2000 


indicated horse-power while driving the _ 
1e 


framing is of the open or marine type, light 


splash shields being fitted round the working 


parts. The surface condenser is of circular sec- 





* See ENGINEERING, vol. lxxi., page 43. 
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tion, and is carried upon the engine framing. | about twenty pipe and other obstructions have been | extensions, the present scheme embraces all june- 


The air-pump, which is of the Edwards type, 
is worked by levers and links from the high- 
pressure piston-rod crosshead. The condenser 
plant for these engines was described by Mr. 
Charles Hopkinson in his paper on ‘‘ Pumping 
Plant for Condensing Water,” read at the New- 
castle Meeting of the Institution of Mechanical 
Engineers, and published by us on page 141 ante. 
It will be remembered that combined indicator 
diagrams of the Neptune Bank engines were given 
in Mr. Woodhouse’s paper, and showed a very re- 
markable economy for the Wallsend engines, the 


| encountered, and have had to be overcome. 

Such obstructions and difficulties of construction | 
have been numerous, notably the work connected 
| with pipes and sewers. At the very commence- | 
‘ment of the works at Balham, three large water 
|mains, 36 in. in diameter, were encountered, in 
depths varying from 15in. to4 ft. from the surface, 
and extending for about 1} miles, almost entirely | 
underneath the tramways, and this necessitated very 
careful setting out and adjusting of line and levels | 
to get over these pipes. To this end the Wands- 
worth authorities have lent great assistance in co- | 


tions and crossings of other lines touching these 
lines ; and the amount of special work alone in the 
contract amounts to about 25,0001. 

As soon as the relaying of the tramway lines is 
completed, traffic with electric cars will be inaugu- 
rated ; for already a temporary electric generating 


'station is being constructed at Loughborough, and 


the first of the new tramway cars have been de- 


livered from the works of Messrs. Dick, Kerr, and 


Co., Limited, of Preston. A hundred of these 


| standard cars of the bogey type have been supplied 


for the Tooting line at a cost of 7001. each. These 


operating where it was necessary to raise or other- 
wise alter portions of the roadway. The pro- 
cedure of dealing with pipes and sub-surface ob- 
structions has been as follows: Well ahead of 
the work, experimental openings, to the number 
of about twenty per mile, were made. By means 


steam consumption being as low as 9.94 lb. per 
hour—-certainly a very remarkable performance. 
The manufacture of large stationary engines for 
central station work by the marine engineering 
firms is a matter of special interest at the present 


| cars have been made to the specification and draw- 
ings prepared by Dr. A. B. W. Kennedy. During 
construction the cars and their equipments and the 
design of the various details have an under the 
direct supervision of Mr. H. C. King, who is a 
member of Dr. Kennedy’s staff. In our issue of 


| 


time. For these high-powered and heavy engines 





/of these the exact positions of pipes, already par- April 25 last, page 552, we gave general views of 


the experience gained in marine work, together 
with the powerful plant the various firms possess, | tially located by the various water and gas com- | these cars, and described them briefly. We now 


render them in an especially good position to take | panies’ plans, were ascertained, and orders at propose to deal with their construction in greater 
contracts of this nature. The great attention that | once given to the various companies to remove | detail, referring for that purpose to the illustrations 
has always been paid to fuel economy by marine|any large pipes which were likely to seriously | on page 697, the present page, and pages 700 and 
engineers is another point that puts them in a | interfere with the work ; smaller pipes, from 8 in. 701. The cars are 31 ft. 6 in. long over the buffers, 
strong position, whilst the serious results that | downwards, were left to be altered while the main and have-a total width of 7 ft. lin. They will seat 
follow the breakdown of machinery or stoppage of | work of reconstruction proceeded. | 66 passengers—28 inside and 38 outside. 
work on board ship have rendered certainty of| The most serious diversion that has taken place) The underframe of the car, which is shown on 
working a matter that has always held a pro-| up to date has been in Newington Butts, where it the plan, Fig. 41 on page 697, is constructed of 
minent position. The introduction of the triple-| has been found necessary to lower, for about 200 teak reinforced at the side sills by bulb angle-irons 
expansion engine into stationary work is greatly | yards, an 18-in. water main belonging to the Lambeth in the method illustrated in detail in Fig. 44. These 
facilitated in these matters. In the case of the| Water Works. Fortunately, special facilities were | angles run the whole length of the car, and there 
Manchester engine made by the Wallsend Slipway | secured at this point for the reconstruction of the is a special feature at the point of junction with 
Company the guaranteed consumption of steam | works, by a scheme of diversion of the car traffic, the end transverse bearer which adds considerably 
was only 10.5 1b. per indicated horse-power per | got out by Mr. Baker, the general manager of the to the strength. Usually the side sill is simply mor- 
hour, which is considerably below that usually tramways, whereby the cars are entirely diverted tised into the cross member by two wooden tenons, 
— by engineers. The chairman of the from the lines between the ‘‘ Horns,” Kennington, | but, as shown on the details in Fig. 45, annexed, the 
Vallsend «4 ny Company is Colonel H. F. and St. George’s Circus. This has proved of the vertical web of the angle-iron is cut away, leaving 
Swan; Mr. W. Boyd is the managing director, | greatest assistance, as not only are the pipe and the horizontal member to be inserted into the 
and Mr. Andrew Laing is the general manager. ‘other obstructions here heavier, and the special | transverse bearer as a metal tenon. The side sills 
work greater, but the street traftic is also denser at | are braced together by tie-rods passing from side 
oe pee — at any 8 — en t~ side of the framing, as shown on the plan, 
: if : n extensive lowering of the roadway in Clapham- | Fig. 41, so as to insure that the side sills bear at 
SOUTH LONDON TRAMWAYS. ‘road, underneath the South-Eastern oa Chatham jal’ times on the ends of the transverse beams. 
(Continued from page 497.) | Railway bridge, was deemed necessary in order to|In addition to this the transverse bearers fit 
Since we last wrote on the subject, describing | secure the minimum head-room—namely, 16 ft.|into cast-iron pockets secured to the angle, 
the relaying of the permanent way, with the neces- | for cars—to insure absolute safety to passengers. ;as shown in Fig. 43, where, it will be seen, 
sary conduit for accommodating the electric con-!This work, amounting to about 1800/., has been ' there is, on the back of the pocket, a projection 
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example of the celerity with which some parts of 
the work have been constructed in the busier 
streets, mention may be made of Westminster | 
Bridge-road, where about 1000 yards of single 
track have to be reconstructed. A start was made | 
here on the 6th inst., and by the time of writing | 
the finishing touches are being made on this work, 
which embraces the double junction, the cross- 
over, and the terminus. | 
By far the most severe task in carrying out the 
undertaking has been the erection of the special work, | 
more particularly at the Hlephant and Castle and | 
St. George’s Circus. At the first-mentioned place 
there are four double junctions and one double 
crossing, and this work, which was commenced | 
about the latter part of last month, has been carried 
on, whenever possible, day and night ever since, and 
is now practically all completed. With regard to 
St. George’s Circus, where there are two double 
junctions and one double crossing, one double junc- | 
tion has been finished, and the other part, still to entrusted to Messrs. William Griffiths and Co., | which fits into a corresponding hole drilled in the 
do, will be commenced immediately after the tram-| who are also sub-contractors to Messrs. J. G. angle iron. The support of the cantilever bearers 
way traftic is restored between London-road and the | White and Co. for the concrete base and paving. for the platforms at the end of the car also differs 
** Horns,” at Kennington Gate, At these two places! It may be mentioned also that, anticipating future |from the usual practice. These platforms are of 


. ! 
ductors, splendid progress has been made. As an | 


Fig 47. 
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angle-iron, fitched up with timber to hold the screws 
securing the floor boards ; the total length of the 
cantilever platform is 5 ft. 6in. At the transverse 
bearer, where the pressure is in an upward direction, 
the truss-rods are set at an upward angle, as shown 
in the detail, Fig. 43, and are fitted with a screw for 
adjusting any deflection in the transverse bearer. 
In the case of the other cross member, with a thrust 
in the downward direction, the truss-rods are 
arranged with a downward angle and also with a 
screw in the centre. By this provision it is possible 
to adjust the tension at any time so as to take 
up any tendency to sagging at the outer end of 
the platform. The side frames, as shown in 
the sectional drawing, Fig. 40, are trussed, with 
adjustable rods to take up any sag which may 
develop in the centre of the cars after they have 
passed into service. The bearings on the uprights 
for these truss-rods are formed by metal plates 
forged with a hooked projection, and they are 
bolted to the side pillars ; usually the bearing is 
direct on the timber. As shown on the plan, there 
are the usual trap-doors to enable the motors, &c., 
to be examined. 

The main structural work in the body of the car 
is of ash, and the vertical framing is mortised into 
the side sills, while at the corners there are two 
uprights close together, as shown in Fig. 40, in- 
stead of one, as is the general practice. The body 
panels are made of Honduras mahogany, and the 
other panels of Canary white wood. The roof is of 
the usual double type, the inner boarding being of 
pitch pine covered with painted canvas and the 
outer of Baltic pine (tongued and grooved), with 
wearing slabs of hard wood screwed on. The form 
of roof differs from the general practice. Usually 
the Monitor type has been adopted, with its quick, 
almost vertical rise near the centre, and little 
ventilator windows on the short vertical sides. 
But in this case the roof is almost flat from side to 
side, as shown in Fig. 42, and the ventilator 
windows are placed at the top of the side framing ; 
on the section illustrated these are shown closed. 
The advantage of this arrangement, in addition to 
the greater headway, is that there is little chance 
of draught descending directly upon the heads of 
the passengers, as the current of air is directed 
across the car immediately under the roof through 
a series of small holes made in the dummy panel 
ranning from end to end above the ventilator fram- 
ing, as shown in the cross-section. The roof rafters 
are of ash, each alternate one being reinforced by 
a T-iron which has the vertical member cut away 
at the ends so that the horizontal flanges may rest 
on the cant-rail. 

The standards of the handrailing on the top of 
the car are made with a set outwards immediately 
above the level of the seats, which gives an extra 
space of 2 in. in the width of the seating capacity. 
The roof seats are made with a series of narrow 
laths and spaces between, insuring that they will 
be dry without involving any of the complicated 
arrangements which characterise the great majority 
of dry seats patented. The staircase ascending to 
the roof is of the reverse type, the steps having 
a rise of 10} in., which is much less than is usually 
the case, so that there will be greater ease in as- 
cending. 

Practically no coach screws have been used in the 
construction of the cars, bolts having been adopted 
throughout. 

_While the two large central windows on each 
side of the car are fixed, the two end windows on 
each side and those at the ends under the signal 
light adjoining the platforms are made to open, 
so that in the summer time there will be adequate 
ventilation. Plate glass with bevelled edges has 
been used for the windows, and this gives a hand- 
some appearance to the cars. The interior is 
livided in the centre by a partial partition adopted 
for the reason that it is difficult to convince thirteen 
people that they are occupying seats arranged to 
accommodate fourteen, whereas with the division 
wall the difference between six and seven will be 
more easily made obvious. The form of this cen- 
tral partition is shown on the right half of the 
cross-section (Fig. 42). The inside finish of the 
car is of quartered oak, and all panels and mould- 
Ings have been designed without unnecessary pro- 
jections where dust usually accumulates. The 
panels are inlaid to form the finished lines of the 
car. The inside finish of the roof is of millboard 
painted white and suitably lined up. The seats and 

_ are of perforated birch veneer with a covering 
of dark-red carpeting. All windows are fitted with 





spring roller blinds made of pantesote—a sun and 
water proof material— and spring clips are fitted at 
the bottom to secure the blind in any position. 

As to the decoration of the car, the process of 
painting may be described. The exterior of the 
car body having been properly stopped, receives 
three coats of priming, four coats of filling (well 
rubbed down and surfaced), two coats of lead paint, 
two coats of oil colour, two coats of varnish colour, 
two coats of under-coating varnish, and finally one 
coat of finishing varnish. The main colouring of 
the car is Midland red, in combination with cream, 
being picked out with gold lines. The dash-plates 
received two coats of priming, two coats of varnish 
colour, and finally two coats of varnish. The 
sliding doors and all internal woodwork are finished 
to show the natural grain of the wood, the surfaces 
having been filled with two coats of best filler. 
Finally three coats of the best varnish were rubbed 
to a natural gloss. 

The interior of the cars are lighted with eight 
16 candle-power lamps, fitted one in each corner, 
four of which, of course, are due to the central 
partition. The external lighting consists of a 
roof lamp placed over the top of the staircase at 
each end of the car, and so arranged that the steps 
are well illumined. The route-indicator at each 
end of the car has two lights within it to illuminate 
the screen at night ; while fitted above these indi- 
cators there are three signal lamps, whose colour 
is arranged to indicate the route run by the car. 
This addition to the equipment of the car, sug- 
gested by Mr. Baker, the chief officer of the 
London County Council tramways, will be greatly 
appreciated, because of its prominence. 

The life-guard adopted is illustrated by the 
diagrams, Figs. 46 and 47. It consists of a gate 
A, which by a suitable apparatus is connected to a 
catch C, which holds up by the rods B the scoop D. 
Any obstruction striking the gate releases the 
catch, and the scoop falls to the level of the 
ground, the dotted line showing the position of 
the guard when in operation. A spring E is 
attached to the scoop, so as to quicken the action 
of dropping. The crank F is placed on the top of 
the platform, so that the motor-men, by pressing 
it down, may release the scoop in the same way as 
if it were operated by an obstruction coming 
against the gate. Fig. 47 is a front view of the 
guard, which is constructed of light wooden laths 
screwed on to an iron framework. Four sand- 
boxes have been supplied, and these also are 
worked from a pedal on the platform. 

The car truck is illustrated in detail on page 700 
(Figs. 48 to 51). It is of the maximum traction 
type. The wheels are 30 in. and 20 in. in diameter 
respectively, with a wheel-base of 4 ft.; while the 
distance between the pivotal centres of trucks is 
12 ft. 6in. The proportion of total weight carried 
by the driving wheels is 75 per cent. of the whole ; 
but an arrangement, illustrated in Figs. 48 and 49, 
is introduced for distributing a greater proportion 
of the weight on the pony-wheels when they are 
working round a curve. This arrangement con- 
sists in forming an inclined way, marked A, in 
Fig. 48, running in both directions, from the centre 
of the car-body; against this inclined way there 
works a pin on the truck and marked B, which 
is held in place by the A-bracket, shown in Fig. 50, 
so that when the truck is passing round a curve, 
the pin, working along the line of the inclined way, 
is depressed, throwing the while greater weight on 
to the pony-wheel. A spring is placed between 


the pin and the cross-bearing attached to the truck, 


nearest to the pony-axles to act as a buffer and to 
distribute the weight evenly. 

The other points of support of the car-body on 
the truck is by gun-metal blocks, each supported 
on two springs attached to the side frame of the 
truck nearest the driving wheels (Fig. 48). This 
block works in an angle-shaped slide, curved on 
plan (Fig. 49), fixed to the side sills of the car- 
body, as shown in Fig. 41. The curvature is con- 
formed to suit the pivotal point of the truck. 

The real connecting link between the motor truck 
and the car is the king-pin marked C in Figs. 48 
and 49. It is of forged steel, and is secured by 
brackets to the underframe of the car-body. It 
works in a circular cast-iron groove fitted to the 
truck by a cross-bar, and made of a radius to suit 
the various curves on the line. 

The wheel-tyres are of a high tensile steel, and 
are guaranteed to run for 40,000 miles. The bodies 
are of forged iron. The truck is fitted with a link- 
suspended brake arrangement, so designed that the 


brake pressure on the driving and pony wheels will 
be varied in accordance with the weight carried by 
these wheels. 

Turning now to the plough, which conveys the 
current from the conductor rails, laid in the 
conduit, to the motor mounted on the truck, we 
may deal first with the method of supporting 
the plough on the truck frame. Figs. 52 to 55, 
page 701, show the general arrangement of support 
and plough. The ends of the two side frames of 
one of the trucks of each car has an extension 
formed upon it for carrying the plough-carrier. 
This is built up of Z-irons bolted at each end toa 
casting attached to the truck, -the projection on 
the top of the plough resting on the bottom flange 
of the Z-irons. To prevent the plough from lifting 
there is secured to the main Z-iron, about half-way 
in its depth, small angle-irons, as shown in Fig. 55, 
which shows an enlarged view of means of support 
of one of the two projections on the top of the 
plough. In the centre, for a distance of 8 in., the 

ottom flange of the Z-iron is cut away, and in its 
stead there is placed a hinged flap, held in position 
by a bolt marked A in Figs. 52 and 53. The with- 
drawal of this bolt allows the flap to drop, and 
enables the plough to be taken out of the carrier 
when desired or to be put back into position. 
Suitable openings have been left at various points 
of the tramway track which will enable a plough 
thus released from its car to be lifted out of the 
conduit—a provision which will be useful in the 
event of any part of the plough failing to act. 

The ends of the carrier-slides are left open or 
clear. This arrangement will be especially advan- 
tageous in the case of a car travelling through 
points, where a difficulty might otherwise arise b 
the truck wheels entering the points and the mrs 
failing to do so, notwithstanding that the operating 
mechanism has been designed to obviate such a con- 
tingency. Presuming that the car took the curve, 
and that the plough continued on the straight 
road, the effect with the open-ended plough-carrier 
would be to cause the top of the. plough to travel 
across the carrier, and ultimately to drop clear of 
the car altogether. The car, of course, would soon 
come to a stop by the discontinuance of current, 
and would require to be drawn back by a following 
car, when the plough could again be inserted in 
position at the end of its carrier, or through the 
opening in centre of carrier. To prevent the top 
of the plough becoming injured or injuring the 
slot-rails it has been made with rounded edges, as 
shown on Fig. 57, so that when it falls out of the 
end of the carrier under the remote contingency we 
have indicated, no damage to the plough will result. 

The plough itself is illustrated in detail in Figs. 56 
to 58, on page 701. The head is made entirely of 
gun-metal, and has a groove milled in it to take 
the two mild-steel plates which, bolted together, 
form theshank that passes through the slot, as shown 
in Fig. 56. The conductor from the plough-shoes 
passes through grooves in the shank and head, as 
shown in the same figure. Ebonite insulators are pro- 
vided for the entrance of the cables, while insulated 
copper strips are arranged in the grooves of shank- 
plates. The copper conductor itself is covered with 
rubber and tape, the whole being vulcanised 
together. The method of locking the bolts is by 
expanding a slotted hole on the side i ge to the 
head. The bottom part of the plough, which is 
shown in sectional plan on Fig. 58, is made of 
maple, prepared for the purpose by being immersed 
in a bath of insulating compound specially = 
pared for this type of work, as a result of long 
experience on the part of Messrs. J. G. White 
and Co., Limited, who supplied the ploughs. 

The method of attaching the plough-shoes, which 
are of soft cast iron, to. the main body involved 
considerable care. Each shoe is secured by a 
movable link, and there is a powerful flat spring 
acting in an outward direction. This link, again, 
is attached to a casting of the form shown in 
Fig. 58, held in = by a wooden strap bolted to 
the main body. e running distance between the 
faces of the shoes is 6 in., and the pressure of the 
flat spring against the conductor rails totals about 
6 1b. Theshoes are so arranged that when free of 
the conductor rails they are never more than 7 in. 
apart. The fuses are of flexible type, provided 
with plug attachments at each end, as shown in 
Fig. 58, so that renewals may be readily effected. 
These fuses are specially designed to reduce to the 
minimum any cutting at their attached ends, owing 
to vibration of the shoes, The current at which 





these fuses will blow is about 150 amperes. The 
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DR. A. B. W. KENNEDY, LONDON, CONSULTING ELECTRICAL ENGINEER TO THE LONDON COUNTY COUNCIL. 
(For Description, see Page 698.) 


fig 48. 








fig 3] 









































Nov. 28, 1902.] ENGINEERING. 701 











DETAILS OF TRAMCARS; SOUTH LONDON TRAMWAYS. 
DR. A. B. W. KENNEDY, LONDON, CONSULTING ELECTRICAL ENGINEER TO THE LONDON COUNTY COUNCIL. 





















a ees ene ose ee eee 


apf le eae 
Sl ele 6 


' 
1 
' 
' ' 
' 
' 
' 
' 


































































wy 
A 

















(s) 











| ile 


ii 
| 
| 
| 
| 











© m—-! 


ar 





ee ee ee oe 














Sa 

) 

e’ ae NO as bis 
SSS ee 


fli YA WZ 
SS DOA GCGE FEW ———— 
85S 
- 
——————— = SJ 


















S SS 






Head of Slot 















' 
| 
=o 


SECTION 8.8. 


7 











H/} L 
LSD SQ GGG 





















1 

-——-l 
' 
t 





i 
— 











V+ i f rz = 
\ Zz say I _ : 
THE INSTITUTION OF MECHANICAL | were two pistons and two crankshafts, one on each 
ENGINEERS. side of the cylinder. In working, the two crank- 


| On Friday last, November 21, an ordinary | Shafts are made to turn synchronously by a counter- 


general meeting of the Institution of Mechanical | shaft parallel to the axis of the cylinder. The 
| Engineers was held at the Institution House, the Pistons, in working, make a slight vacuum as they 


| President, Mr. W. H. Maw, occupying the chair. | come together, and draw a charge into the crank 
case. At the end of the outward stroke the charge 


N pe W/ Ort Moror-Cars. iscompressed. The pistons themselves act as valves 
2 j | Phibe s2 A oscar < Ta” coomod the pees by uncovering ports in the cylinder in the course 


of their travel. The charge, compressed to about 

SECTION 8.8. at RO: | evening. This paper, as our readers are aware, | 4 lb. to the square inch, passes into the cylinder 
|was read at the meeting on October 17, and was| between the two pistons and sweeps out any residual 
| then partially discussed, the discussion being con- — that may remain from the previous explosion. 
| tinued on October 31, and concluded last Friday. | The charge is then compressed and ciploded, and 
are ordinary rubber cable, with a plug connection | The length of the discussion shows the interest | in this way the engine, which is without valves, gives 
designed to make disconnection easy as well ag | taken in the subject by mechanical engineers, and | an explosion at every revolution with compression. 
automatic in the event of the plough taking the | gives assurance that some attention is being paid| Two or three of these engines were already run- 
wrong track, as has already been described. When | to what sere tre shortly to be an exceedingly im- ning satisfactorily. He had been encouraged by 
the complete plough is assembled, it is immersed in | portant branch of engineering industry. | this success to go a step further. Considering 
the special insulating compound for several hours.|. Lhe discussion was © re-opened by Mr. Ralph | that a great deal of the weight of the engines 
n ordinary running, during wet weather, each | Lucas, who described an engine which he had de-| was due to the flywheel, because the whole 
plough will be dried and dipped into the composi- signed, illustrating his remarks by means of trac-| of the compression was done by the latter, he 
tion each night. |ings placed on the wall of the theatre. Captain | arran ed that the compression of the charge for one 
(To be continued.) 'Longridge had, the speaker stated, put forward in | cylinder should be carried out in the other cylinder. 
| his paper the view that the two-cycle engine must | There being an explosion every revolution, each 
Tue Post in Cape Co Th f the C be the engine of the future for motor-car purposes. | explosion compressed the other charge, and thus 

Col Lony.—The revenue of the Care ty. had, during the last three years, manufactured | the flywheel weight became very small, the saving 


ony Depart A : 2 ° F 
ending Acres Sl we Sines a eet cars fitted with the engine he had devised. There| being 1 cwt. on the combined weight of the 






leads from the plough to the car, shown on Fig. 57, 
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engine. Another advantage obtained with this 
arrangement was the more uniform torque, and 


thus there would be less strain on the gear. The | 


great power in terms of weight secured by this 
engine enabled him to do away with change-speed 
gear ; there was simply a pinion, axled on the shaft, 
which it drove by achain. Still another advantage 
pointed out by the speaker as afforded by the two- 
stroke engine was the continual thrust upon the 
connecting-rod. With the Otto cycle, on the other 
hand, the drawing-in of air reverses the stresses 
on the connecting-rod. With the Otto cycle 600 
revolutions was the maximum speed with which the 
engine could be worked without damage. About 
three-and-a-half years ago the speaker had applied 
one of the engines described to pumping water. 
The attendant was entirely unskilled, and did not 
properly look after the engine. He found at 
the end of the time that there was backlash of 
4 in. to 4 in. in the connecting-rod brasses, 
due to neglect of the engine ; but in spite of 
this there was no knock, owing to the continual 
thrust. Ina motor-car fitted with the engine he 
had described, he had been able to run at a speed 
of 40 miles an hour on the level when carrying two 
passengers ; and this car would work up Shooter's 
Hill. If the gear were lowered to a speed of 
20 miles an hour, four passengers could be carried, 
and the same gradient negotiated. It would be 
seen from what he had said that the two-cycle 
engine was beginning to make its way. 

Mr. M. Holroyd Smith pointed out that the paper 
was entitled ‘‘ Oil Motor-Cars of 1902,” but he had 
looked in vain for any description of motor-cars of 
1902. He thought the title should have been 
‘*The Present Technique of Motor-Car Manufac- 
ture.” Again, the author had said he would not 
trouble the meeting with details, but there were 
details on very many of the pages. Further, these 
references that the author had made were mostly 
ancient history, although he had now put them 
forward as new devices. He (the speaker) did not 
suppose that Captain Longridge would advise 
motor-car makers to follow many of the devices 
illustrated. In Fig. 4 (see page 557 ante), which 
illustrated the method of countersinking valves to 
give direct flow, Captain Longridge proposed to 
get over a difficulty ; but he ventured to say that 
the suggestion contained in the figure was an error. 
The idea was that the gas should have a more un- 
interrupted flow out of the exhaust pipe, so as to 
prevent the scouring action. The speaker was not 
in agreement with the author on this point, and, by 
means of the blackboard, illustrated an alternative 
device which he suggested. The double-valve ar- 
rangement, illustrated by the author (see Fig. 5, 
page 557 ante), in which was a combined inlet and 
exhaust valve, was also, the speaker said, not new. 
The paper advocated that the induction valve 
should be larger than the exhaust valve, but in 
the device illustrated by the author the induction 
valve was less than the exhaust valve; this was 
the very reverse of what the author advised in 
another part of the paper. He would ask if an 
engine with an arrangement like that had been 
built, and, if so, what had been the success. He 
would also point out the considerable stress that 
there would be on the cam that had to lift an 
exhaust valve of such a large area. The speaker next 
referred to the annular inlet valve illustrated by the 
author (see Fig. 6, page 557 ante). It was stated in 
the paper that 50 per cent. had been gained in 
outlet area; the speaker failed to see where 
this came in; he referred to the device as drawn, 
not as it might possibly have been intended 
to make it. he three faces would not all wear 
uniformly, and would require frequently to be 
re-ground, The speaker next referred to the auto- 
matic spark-controller, illustrated in the paper 
(see Fig. 10, page 590 ante). Did the author 
seriously advise the adoption of this device? 
There must, the speaker contended, be complica- 
tion by adding this detail, and yet the aim of the 
motor-car designer should always be for simplicity. 
There was a great disc of vulcanite with a little 
contact plate. This arrangement, the speaker 
thought, had been given up for a considerable 
time past as undesirable. The arrangement was 


weil devised for creating friction and scooping up 
oil. The Tourand motor (see Fig. 19, page 591 ante) 
was illustrated in the paper with a view of giving a 
solution of the vibration question, but that was 
simply an old device for blowers, which he remem- 
bered very well when he was a boy in the shops. 
There was illustrated in the paper an inharaally. 





applied brake. If a search were made in the 
archives of the Institution, the same brake would 
be found described fifteen years ago. The author 
brought this forward as a new device. The Rassinier 
brake, also illustrated in the paper (see Fig. 24, 
page 625 ante), was said to be a new invention from 
France. He could quite understand that it came 
from across the water, for in 1894 he had sent that 
design to a French engineer, to be applied to a 
tram-car. Again, the method of attaching the 
motor to an angle frame by rubber buffers, illus- 
trated in Fig. 26, page 625 ante, had been applied 
by the speaker three years ago, and the same 
thing had been on tram-cars over fifteen years 
previously. In the exhaust release valve, an 
illustration of which appeared at the end of the 
paper (see Fig. 16, page 590 ante), the object 
was old; but there were certain details that 
made the suggestion useful. He thought that 
what he had said showed that the declared object 
of the author—not burdening the paper with 
details—had not been carried out. The meeting 
had been given quite useless details ; but, except 
in one or two instances, no details that were new, 
and none that were useful. 

Turning to the subject of technical teaching, the 
speaker said that Captain Longridge advocated in 
the paper the retention of exhaust gases in the 
cylinder. The speaker thought, however, that the 
author really meant not the retention of exhaust 
gases in the cylinder ; but rather than have a low 
compression by throttling the intake and lessening 
the high compression, he believed it better to retain 
some of the exhaust charges, in order that when 
governing is effected by throttling the intake there 
might still be a high compression. The paper advo- 
cated high compression, but did not, the speaker 
said, state what was meant by high compression. 
If something definite had been stated, the in- 
formation would have been useful. He would 
ask what was considered the best area of valves for 
high-speed engines ; that was not stated, but a for- 
mula which had been given was credited to Mr. 
Roots. He would be glad to know if Captain 
Longridge seriously put that formula forward for 
use. According to it an engine having a cylinder 
of 4} in. in diameter by 5 in. stroke, and running 
at 1000 revolutions per minute, would have an 
exhaust outlet of 3 in. in diameter. The author 
had advocated the introduction of water in small 
quantities into the cylinder, but the danger of the 
practice had not been pointed out. If water leaked 
in from the water-jacket to the cylinder, there 
would be better running for a time; but the high 
pressure of the explosion would be apt to blow the 
gases back into the water-jacket, and thus would 
boil up the cooling water. The author had not 
stated how the fresh water was to be introduced 
into the cylinder. Mr. Holroyd Smith thought 
something useful might come out of the suggestion 
contained in the Bradly-Pidgeon carburettor, but 
time did not permit him to enlarge upon that. 
There was one thing for which he would like 
to thank the author, and that was the informa- 
tion that had been given on the composition of 
the iron to be used in the cylinders, and also the 
details as to the component parts of gases. These, 
however, were questions more for the metallurgist 
and chemist than for the engineer. To sum up, 
Captain Longridge had attempted too much in his 
paper. In turning to the prophecies that had been 
made as to future practice, the speaker said that 
three pages of the paper were devoted to a de- 
scription of some motor which was going to be 
made. No drawings had been submitted, and 
very little knowlege of the proposed engine was to 
be gained from the description ; but such explana- 
tions as there were would apply, word for word, to 
a motor submitted to the speaker four years ago as 
coming from France. 

Mr. J. Hartley Wicksteed, referring to Mr. Hol- 
royd Smith’s statement that the Tourand motor 
was the same as the Roots blower, pointed out that 
the latter had one piston, a wide crosshead, and two 
connecting-rods, which worked two drums. Mr. 
Holroyd Smith here said that some of the Roots 
blowers were made with two cylinders. That, Mr. 
Wicksteed stated, was not his recollection. 

Mr. Thomas Clarkson had sent in a written com- 
munication, but would add a few words. He con- 
sidered the impulse-every-revolution engine was 
equally as good and as economical as any Otto cycle 
engine. It was said that that was not the case in 
regard to economy. He, however, had obtained 
lhorse-power with a four-cylinder engine with a 6-in. 


stroke from { lb. of ordinary American petroleum, 
He would ask if anyone was able to get a better 
result from an Otto cycle engine of that size. A 
4-in. engine running at 600 revolutions worked up to 
7% brake horse-power. He did not think that an 
Otto cycle engine running at the same speed 
would givea like power. He had worked up to 800 
revolutions with the greatest ease and perfect 
balance, and the constant thrust was a most advan- 
tageous point. In economy, weight, and ignition 
there were great advantages. Mr. Beaumont had 
said that it was easy to multiply cylinders, but that, 
the speaker would point out, created trouble by 
adding to the possibility of failure through addi- 
tional ignition appliances. With the gear he pro- 
posed there was only one igniter. 

Mr. Mervyn O’Gorman was of opinion that the 
thanks of the Institution were due to the author, 
whose paper should not be criticised as if it claimed 
to give experimental results. The title indicated 
that it was intended to record the features of 
motor-cars of 1902, and the speaker was aware 
that the majority of the particulars given applied 
to motor-cars built during the present year. Re- 
ferring to Captain Longridge’s proposed engine, 
the speaker pointed out that engines as now built 
gave the least trouble of any feature in motor-cars ; 
it being the ignition, the springs, and the circula- 
tion that gave rise to the chief causes for anxiety. 
A. new engine, to justify its adoption, should afford 
improvements in regard to fuel efficiency, running 
efficiency, simplicity, and elasticity. How were 
these qualities improved in the suggested engine ? 
In using the word ‘‘ elasticity,” the speaker was 
comparing the explosion engine with the steam 
engine. He thought Captain Longridge’s design 
would not be cheaper, though it might be lighter, 
as it had two explosions per revolution. It had 
not been proved that it would burn less fuel, nor that 
it would cost less for repairs. It was not simpler, 
but it was somewhat more elastic. On the whole, 
Mr. O’Gorman thought the author had not made 
out a very strong case. There was, however, the 
one good point of constant thrust, though the paper 
did not specifically claim it. The car Mr. Lucas 
had brought forward was without gear, and the 
speaker would have admired it more had he not 
been in possession of a car which dispensed with 
gear in all normal running. This car worked on 
the Otto cycle, and had been running for two 
months, during which time it had made 3600 
miles. The desired end was obtained by using 
a flywheel the inertia of which was great com- 
pared to the weight of the car. The car weighed 
8 ewt., and the flywheel 14 cwt., the weight acting 
at a considerable radius. The gear was only 
used on abnormal hills. Mr. O’Gorman next pro- 
ceeded to describe a device for giving to an Otto 
cycle engine additional] elasticity, or increased torque 
at slow speeds, by the sacrifice of a little extra 
fuel. The air and fuel to the motor would be sup- 
plied under a pressure slightly in excess of that of 
the exhaust gases at the end of the exhaust stroke. 
The inlet valve was opened a short time before 
the exhaust valve closed, and the incoming fuel 
would blow the exhaust gas out of the combustion 
chamber or clearance spaces of the engine. On 
Otto cycle engines working at a compression pres- 
sure of 60 lb. to 70 1b. the clearance volume was 
about one-fifth to one-sixth of the cylinder volume, 
and this clearance remained normally full of waste 
products. With the pressure feed suggested these 
waste gases were replaced by fresh gases, and an 
increased output could be obtained, from any en- 
gine, of about one-seventh, or 15 per cent., im- 
provement. Mr. Lucas had stated that it was 
possible to obtain from the crank chamber a 
supply of air under pressure of 3 lb. to 4 Ib. 
per square inch, To do this it was only neces- 
sary to put on the crank chamber a couple of 
automatic valves, one to admit air and the other to 
let it out. It was this air supply that the speaker 

roposed to put through the ordinary carburettor. 
fro obtain improvement in running efficiency 
—the second feature the speaker had brought 
forward—the ducts containing the pressure alr 
should be heated. Hotter fuel gave more power, 
‘and the ordinary practice of sucking in the fuel 
| prevented it being heated, owing to the expansion 
of the air causing a diminution of the amount taken 
in per stroke. Naturally, with a pressure supply 
this defect ceased to exist. It was further neces- 
| sary to have with a pressure supply a mechanically- 
actuated valve, with the spring on the inlet 
valve powerful enough only to open when made to 
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do so by the cam. By using hot gases the speaker 
hoped to make good a claim for fuel efficiency. In 
regard to simplicity, it was true that the valves 
fitted to the crank chamber were an addition 
to the parts, but they were a small encum- 
brance, and, unlike the automatic induction 
valve, their exact action at a specific instance 
was of no consequence. In regard to the 
quality of elasticity, the method described by the 
speaker had, he claimed, great merit for starting 
and hill-climbing, when, owing to slowness of 
rotation, the horse-power was lowered and the 
utmost torque was required. If the crank chamber 
pressure were allowed to rise to about 4 1b. per 
square inch, not only would the combustion 
chamber and clearance spaces be filled with fresh 
gas in lieu of exhaust gas, but the entire cylinder 
charge would be pressed home by a total pressure 
about 30 per cent. greater than the atmospheric 
pressure, or, say, about 18 lb. per square inch. 
The result would be that 30 per cent. more fuel 
would be used, giving, probably, 25 per cent. more 
output. There would not be difficulty in getting 
4 lb. pressure in the crank chamber, as there would 
be two pumping strokes to one explosion in the 
Otto cylinder. Diminution of efficiency would result 
from diminished ratio of expansion of the charge, 
though there would be compensation by heating the 
incoming gas. To make good use of the elasticity 
obtained in the way described, the speaker preferred 
to use a flywheel with plenty of inertia, for the 
saving of gear more than compensated for the 
additional weight. 

Reverting to the details of construction men- 
tioned in the paper, Mr. O’Gorman, as the result 
of experience, strongly endorsed the author’s view 
in favour of a positively-actuated inlet valve. 
The large valve area advocated by Captain Long- 
ridge would introduce the difticulty of great 
inertia and sluggish movement of the valves. 
If steel springs were used, there would be hard 
hammering of the seats; or, again, warping of 
the parts and bad seating. All these defects 
he would get over. A device for securing a large 
opening without excessively large valves, and which 
the speaker put forward as far less costly because 
it involved no change of patterns, was next de- 
scribed by the aid of blackboard sketches, which we 
here approximately reproduce. The ordinary 
exhaust-valve lifter-cam is given in Fig. 1, and 
Fig. 2 isa diagram of the opening. In the latter 
each ordinate indicates how much the mushroom 
valve is raised at any part of the stroke. Fig. 3 
shows a theoretically improved cam profile by which 
the exhaust port would be kept open until the end of 
the stroke, as in Fig. 4. This, the speaker said, 
would give 50 per cent. more total area of the 
opening, but the arrangement was impracticable, 
because the unavoidable reversals of the. engine 
with back-firing or occasional slips downhill would 
break the stem of the valve-lifter. To get the 
desired diagram without the last-named defect, it 
was, the speaker said, only necessary to make a 
cam of large diameter-with a very wide head, and 
to mount it in such a manner on the half-time 
shaft that it would become loose on the shaft at 
the moment the exhaust stroke was due to be com- 
pleted. This device is shown in Fig. 5, in which a 
wide slot in the cam is shown. The cam would 
then travel out of the way of the valve, which 
would descend freely under pressure of the spring. 
This form of quick return valve would act equally 
well in either direction of rotation. On the stan- 
dard engine of a popular make of motor-car 
the speaker had made the alteration suggested 
at a cost of 2l. for both exhaust and inlet valves. 
The gain in powers was a full reward, but the 
most noticeable feature was the increase in speed 
available. This was chiefly because the engine, in 
other respects well designed, could never previously 
get rid of its exhaust gas or suck in a full charge 
owing to the throttling action of the valve at 
high speeds. It would be found also that by keep- 
ing the inlet valve uniformly open throughout the 
stroke a more regular combustion would be obtained. 
This arose from the effect of the air current in 
— over more or less petrol as the velocity of 

€ current varied. At the end of the suction 
stroke, when the piston was moving slowly, if the 
+2 of the incoming air were further diminished 
y the constriction of the valve passage, there was 
. liability of getting too poor a mixture in the im- 
mediate vicinity of the inlet, invariably a pocket, 
in which the igniter is placed. Therefore to get 
uniform firing there was used a mixture too rich 


for average conditions, so that it might be rich 
enough in the pocket. The result was smell a-d 
low fuel economy. In concluding his speech, Mr. 
O’Gorman dwelt upon the urgent need for standard 
nuts, bolts, threads, &c. If this could not be made 
universal, at least some order might be observed 


Fig.1. 
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Fig. 4. Commencement of Exhaust Stroke. 


: 








' 
' 
‘ 
1 
' 
1 
‘ 
' 
' 
1 


! 
' 
' 
' 
' 
' 
‘ 
' 
I 
‘ 











' 
n 
‘ 
‘ 
' 
' 
! 
' 
! 
! 
n 














bug. 5. 


he: 






on any one car. Even if standard threads were 
impossible, standard nut-heads might be fitted: 
whilst every bolt of every kind should have 
a screw-driver slot in its head to facilitate the 
initial stage of screwing it in, leaving the spanner 
to do the tightening. 

Mr. J. D. Roots was the next speaker. In the 
early part of his paper the author had stated that 
the advocates of the vertical engine claimed better 
accessibility or adaptation to the usual methods of 
drive; the supporters of the horizontal system 
claimed less vibration, lower centre of gravity, 
easier lubrication, and room for a longer stroke—a 
requirement for the use of alcohol and heavy oils. 


exploded. For the purposes of governing the 
retention of part of the charge might be of some 
benefit, but he considered that there was no work- 
ing gain from the point of view of efficiency and 
power developed. The author had stated that, 
with very rare exceptions, the present car motors 
are cast-iron solid-head water-jacketed cylinders cast 
complete with valve-box in one piece. A few more 
practical makers had followed the plan of casting the 
cylinders separate, and adding a light aluminium, or 
rolled metal, water-jacket. In 1884the speaker had 
exhibited at the Stanley Show the first motor with 
this form of jacket—namely, a sheet metal jacket on 
a cast cylinder ; that was designed in 1883, so that 
the arrangement was not very novel. He did not 
then use the cast jacket, as castings could not be 
made without flaws. As, however, this difficulty had 
been overcome, and he could now get a solid-head 
arrangement, he would go in for it, and would be 
only too glad todoso. There was constant com- 
plaint of the wear of mild-steel valves, but he con- 
sidered this was entirely due to insufficient area of 
the valves and seatings ; this was also the experi- 
ence of makers of gas engines. The French makers 
of petroleum-spirit engines restricted the valve 
area, and consequently got burnt-out spindles and 
corroded valves. : 

In regard to the formula which had been quoted 
in the paper, he had reason to know that it was 
fairly widely used in this country, and in at least 
one other country. The author had, however, 
omitted, in quoting, to give the area of the inlet 
valve. As the result of two years’ experience, he 
did not think there was anything that he would 
modify in the formula, except that with the rapidly- 
opening exhaust valve, which necessitated a sharp 
boss on the cam, a lift less than one-fifth of the stroke 
might be required at the stated number of revolu- 
tions, Captain Longridge had stated that the for- 
mula was incomplete, as it did not take into con- 
sideration the rate of velocities of the gas flow; 
but the speaker would point out that with varying 
revolutions there would be varying velocities of 
the gas flow. The author had said that the velo- 
cities are neglected, because apparently they 
assume discharge at equal pressure in all cases. 
Now that was precisely what they did not do. 
Had Captain Longridge read the paragraph pre- 
ceding the formula in the speaker’s article (from 
which the formula was taken), he (Captain Long- 
ridge) would have found that Mr. Roots referred to 
the velocity that would be developed in the same 
engine with different fuels. The correct propor- 
tion of valves and ports being given, each designer 
would be able to work out for himself the velocity 
of the exhaust gases in the particular engine which 
he wished to design ; different fuels would give dif- 
ferent pressures with this formula. The speaker 
went on to point out that automobile journals of the 
present day did not discriminate between vapo- 
risers and carburettors. The author of the paper 
had fallen into the same error. The carbu- 
rettor was recognised as the part in which the 
petroleum spirit and air were mixed; on the 
other hand, the vaporiser was used for mixing 
petroleum oil and air. Reference was made in 
the paper to an experiment that was made in order 
to test the possibility of automatic ignition of a 
petrol mixture under any temperature obtainable 
in a water-cooled motor. A tin case 3} in. by 4} in., 
with a tightly-fitting cover, was taken, and into it 
was successively introduced two, four, and six drops 
of petrol. The case was placed over a Bunsen 
burner until the solder melted ; but in no instance 
did ignition take place. The author deduced cer- 
tain comparisons from these experiments, but Mr. 
Roots pointed out that no comparison was practi- 
cally possible. In the engine the mixture would be 
under compression, whilst in the tin vessel of the 
experiment there was no compression. 

r. J. G. Burford pointed out that the engine was 
not so important a part of the motor-car as might 
be thought. A great number of troubles that 
arose were due to transmission of power, to igni- 
tion, and other details of this nature. The paper 
would be valuable to mechanical engineers in this 





The speaker, referring to the statement as to ‘troom 
for a longer stroke—a requirement for the use of 
alcohol and heavy oils””—asked whether these words | 
were a misprint. If they were not, they implied that | 
greater expansion is obtained with a longer stroke 
than a short one in the Otto cycle; and that, the 
speaker thought, was certainly an error, though one 
popularly met with. The author was, apparently, 
a believer in benefit from retention of exhaust. Mr. 


‘country, and it would be of advantage, both to 


users and to engineers in England, if the subjeet of 
motor-car construction should be taken up by com- 
petent engineers instead of the industry drifting 
into the hands of those who had a certain amount of 
knowledge of the subject, but were unacquainted 
with the application of scientific details to mecha- 
nical details. Reference had been made to the 











Roots thought that that view had been long before | 





number of parts for motor-car manufacture that 
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had to be imported from abroad ; he thought that 
if English makers were given a chance they would 
do as well as any foreign manufacturers. He would 
point out that in the recent contest for the Gordon- 
Bennett cup, a car which was English in its con- 
struction, and in all its parts, won the race, and 
that put this country into the premier position of 
the world as regards motor-cars. In England, 
automobilism had only been touched on the fringe. 
His association was chiefly with heavy tractors, and 
for these he believed that internal-combustion 
engines would take a leading position. He was 
now building wagons to carry 5, 6, and 10-ton loads, 
to be propelled by internal-combustion engines. It 
would be a good thing if English engineers would 
turn their attention in this direction, as there was 
a great field for the industry. 

Mr. W. F. Maxwell Williams said that the auto- 
mobile might be divided in this country into 
three classes. In the first was the business vehicle, 
which might be compared to the cart horse : 
then came the pleasure car, which was equivalent 
to the carriage horse ; the third was the racing car, 
which might be compared to a racehorse, although 
he feared that noble animal would object to the 
competition. There was, however, a fourth class— 
the automobile for military purposes. He had 
little doubt that artillery in the future would be 
heavier, and that guns would have increased 
charges, greater range, and larger projectiles ; he 
was not referring to naval ordnance, but field 
artillery. He was also convinced that in the near 
future the gun would go into action at once on its 
own motor, with—to use an American expression— 
the business end first ; as it should be. That would 
obviate the necessity of turning, and would increase 
mobility ; with quick-firing guns this was more 
especially the case. He suggested that it would be 
worth while for makers of motor-cars to turn their 
attention to this business. The answer to the 
suggestion that would be made by motor-car 
manufacturers would be that they would get 
very little encouragement from the War Office ; 
that, he was afraid, was a fact, but he would 
venture to mix a little Scotch caution with a 
little Irish logic, and say that the ‘‘ War Office of 
the present would be in the future a thing of the 
past.” The details in the military car must be 
improved. The gun motor must be a first-rate hill 
climber, capable of negotiating the very steepest 
inclines; in fact, it would have to rival the goat in its 
activity. Speed was a most important factor, whilst 
the reversing and steering gear must be very good. 
There were great difliculties, no doubt ; for to stop 
suddenly with a gun of 7 or 8 tons required a 
mechanism of a high order. It would be desirable 
if earthwork could be undertaken, so that the 
gun motor might be rapidly entrenched by throw- 
ing up a breastwork. He thought that the Institu- 
tion had been well served by the paper, and all 
who had taken part in the discussion. He wished 
very specially to make reference to Captain Long- 
ridge, who was an old artillery officer, and knew 
well what was wanted. 

Captain Longridge, in replying, expressed his 
gratification at the result of the discussion. He 
thought the continued attendance, and the remarks 
and criticisms that had been made, proved incon- 
testably the importance of the automobile industry. 
He had still information to give on the subject of 
steel cylinders, and two metallurgical superstitions 
to confute, so that, the time being short, he would 
make his remarks as brief as possible. In regard 
to the question which had been raised as to the 
title of his paper, he gathered that some speakers 
would have desired a description of motor-cars of 
various makes—such as was given in the Press 
devoted to the subject—in addition to the details 
put forward in the paper. He thought, however, that 
it would be seen that, as a director of one manufac- 
turing company, it was impossible for him to criti- 
cise the ome ee of that company ; and it would 
be equally undesirable that he should criticise the 
manufactures of his competitors. He thought from 
Mr. Holroyd Smith’s remarks that he had not read 
the paper. Mr. Holroyd Smith animadverted on 
the number of details given. But he (Captain 
Longridge), while seeking to give illustrations of 
principles and lines of improvement, had tried to 
avoid mere details, figures, dimensions, material, 
&c. ; he put forward such illustrations to elicit 
criticism of defects and suggestions for their 
remedy. Mr. Holroyd Smith found in a vague 
way everything defective, but did not suggest any 
improvements. Such criticisms of makers’ designs 
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were of little practical value. 
Smith) had criticised the method of countersink- 
ing valves to give direct flow, as_ illustrated 
in the paper, but his criticism had quite missed 
the point. It was not a question of getting 
increased outlet for gases, but of getting uniform 
outlet. 
discharge was obtained all round. This got 
over the tilting action, and prevented the valve 
burning at one place. The same speaker had criti- 
cised the combined inlet and exhaust valve (Fig. 5), 
and the annular inlet valve (Fig. 6) illustrated in 
the paper. Here the author thought again that 
his critic had omitted to read that part of the 
paper which related to these details. He (the 
author) had not stated that the last-mentioned 
valves gave 50 per cent. larger passage, but 
had said that the makers of the valves claimed 
it. Turning to the automatic spark-controller 
(Fig. 10), the paper contained no suggestion that 
this particular device should be adopted ; it merely 
illustrated what had been done in that direction. 
Every one of the devices illustrated had been taken 
from motor-cars of 1902. Mr. Holroyd Smith 
thought that he (Captain Longridge) was under- 
stood to favour the retention of exhaust gases. 
| This was not so, but he considered that the dis- 





By countersinking the valve a uniform | ] e d 
|gases there served to give greater compression an 


/rarely quite inert. 


Fic. 1. 


He (Mr. Holroyd | advantages were much overrated, and that there 


were some advantages. In his own engine the 
gases could not entirely be get rid of. But he 
made the best of the position. He drew ina full 
air charge on the side of the piston where there 
were no exhaust gases, and he transferred the full 
volume to the combustion chamber. The exhaust 


higher temperatures to the charge, thereby increas- 
ing its inflammability and combustion—two distinct 
advantages. Exhaust gases in petrol motors are 
The composition of the metal 
used for the cylinders was a very important point, 


'because many makers stated that it was exceed- 


ingly difficult to cast water - jacketed cylinders. 
It had been remarked that he had not given por 
ing drawings of his proposed engine, but he ae 
only completed the work about a week ago, an =. 
there were many reasons why he should not give 


drawings. The prophecy he had made was that “ 
impulse-every-revolution engine would —, 
come in. Mr. Iden, Mr. Beaumont, and Mr. 


Austin had considered the impulse-every-revolu- 
tion type of engine complicated. if the gu 
were intended to apply to something intricate an 
liable to derangement, it seemed, to the apemer, 
out of place. His engine had fewer valves, an 
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although it had more connecting-rods, these were | 


simple parts, and not so objectionable in light 
engines as in heavy ones. It was certain that 
the form of engine under consideration, whether 
horizontal or vertical, had done good work, demon- 
strating the value of balance and impulse every 
revolution, the economic merits of rapid and ex- 
tended expansion, and, as Mr. Lucas had pointed 
out, the mechanical advantages of a constant bearing 
thrust. In the recent New York 500-mile “ relia- 
bility” contest this type of motor had received special 
Commendation from the American Press. Turning 
to the question of the respective merits of horizontal 


and vertical motors, Captain Longridge pointed out | 


ee Mr. Iden, Mr. Austin, and Mr. Beaumont had 
eld that there was not much to choose between the 
~ positions, although the last-named speaker had 
Claimed additional security for the water circulation 
in the horizontal type. He would suggest another 


and more important point of difference—namely, 
the facility which the horizontal position gave for 
obtaining the same power with a longer stroke, 
slower speed, and therefore probably lower fuel 
consumption. All the three speakers named 
thought that the chief choice was a question of the 
transmission. That was an important observation ; 
but if it meant the subordination of the motor to 
transmission, he held the view to be erroneous. 
The engine should come before everything, and its 
evolution should be studied with a view to bring- 
ing the distance and the number of parts between 
the motive power and its work to the irreducible 
minimum. This Captain Longridge laid stress upon, 
as it was a matter of principle, and not a detail. 
The number of parts between the engine and its 
work should be reduced as far as possible, and he 
considered that Mr. Lucas had made a distinctly 
progressive step in the elimination of the change- 


|speed gear. He understood that one of the sur- 
prises of the French 1903 cars would be that 
Charron, Giradot, and Voight had also dispensed 
with all change-speed gear. Mr. Sennett had in- 
|stanced the Butler engine as identical with the 
|design he had put forward. The Butler engine 
| was of a fairly common type. The charge received 
| at the front end of the cylinder was transferred to 
the receiver and then expanded into the explosion 
end. This was quite a different cycle to that he 
had adopted, and was open to several objections. 
Professor Burstall had inadvertently and wrongly 
attributed to his (the author’s) engine rarefaction 
or diminution of the incoming charge by cylinder 
temperature. This defect was inherent with the 
Otto cycle, but was entirely avoided by his: de- 
sign, for air was received on the cool side of one 
| piston and was then pumped, without diminution, 
| into the combustion chamber of the other cylinder. 
| Mr. Beaumont, while favouring the principle of an 
| impulse every revolution, had thought it would be 
| better obtained by a multiplication of cylinders ; 
for many obvious reasons, partly enumerated in 
|the paper, the speaker held a distinctly opposite 
|opinion. He agreed with Mr. Sennett when he 
| said that motors with explosions on each side of the 


piston would not prove satisfactory. Mr. Beaumont, ’ 


'as stated, had objected to the use of the term 
‘* piston-speed,” saying that it was more a question 
of the number of revolutions. If he meant that not 

‘only piston-speed, but the factors of durability, 

and negative work involved in increased number of 
revolutions that had to be considered, he was right ; 
and attention had been drawn to these points in 
the paper; but if he meant that piston speed was 

of minor importance, the author thought he was 
|wrong. Professor Robinson had pointed out that 

| piston speed is of vital importance, as there was a 
lower limit necessary to efficiency, and an upper 

\limit beyond which explosion and combustion were 

| seriously affected. 

| Captain Longridge next referred to the question 





2 See 


es a nme 


amma 





700 


ENGINEERING. 





[Nov. 28, 190%. 








of cylinder material. He feared that Professor 
Hiorns had been undeservedly blamed for his (the 
speaker’s) sins of omission. He ought to have stated 
that the suggestion of hematite was made on the 
assumption that the cylinder would be cast sepa- 
rately, a light jacket being put on. The saving of 
weight would admit of greater wall thickness, while 
the simpler casting would lessen the risk of blow- 
holes. There was no doubt that a ground cylinder of 
hematite would present an excellent rubbing surface. 
Mr. Beaumont and Mr. Austin had advocated the 
automatic inlet valve and the jet carburettor, be- 
cause they were simple. If the speakers had said 
that they looked simple, he would have been with 
them. But when the internal troubles of defective 
volume and imperfect mixtures, due to erratic work- 
ing of the valve and jet, were considered, neither 
device was simple. He agreed that simplicity of 
look was attractive to an ignorant customer, and 
possibly both gentlemen were considering the ques- 
tion from this point of view. The author read ex- 
tracts from letters he had received from makers on 
the subject of mechanically-operated valves. 

Messrs. G. Milnes and Co. said : 

We have used mechanically-operated valves during the 
last twelve months on our 20 horse-power engines with 
excellent results. We claim that we get a more regular 
mixture and an increased horse-power ; also a very much 
smoother and quieter running engine. 

Mr. D. Citroen, bicycle-maker, in writing on the 
same subject, said : 

The opening of the inlet valve, independently of the 
suction, insures a full charge, and valve-sticking 1s elimi- 
nated, while an increase of 15 to 20 per cent. of power is 
observed. 

He would deal with the very interesting remarks 
of Professor Robinson, Professor Burstall, and Mr. 
Sennett on ‘* Residual Gases and Water Charge” 
in a written reply. In regard to ignition, he quite 
agreed with Professor Burstall in thinking that the 
magneto-electric, or the dynamo starting, was much 
to be preferred to the accumulator system. It was 
noteworthy that Continental firms had practically 
adopted magneto low tension for large commercial 
engines. Had Colonel Holden been present, he 
might have told the meeting curious things about 
the effect produced on the charge by firing from 
different points. Governing at the exhaust was 
more economical than volume throttling. Mr. 
Iden raised a by-question when he said that 
exhaust throttling led to cylinder fouling by reten- 
tion of exhaust gases in the cylinder. The author 
had examined a number of cylinders on motors 
which had been running some time on the hit-and- 
miss principle with the exhaust retained in the 
cylinder, and had never noticed any undue fouling. 
He would read one or two replies to inquiries 
which he had made as to this question. 

The Motor Traction Company had said : 

The only experience we have had with motors governed 
on the exhaust has been with the Germain cars; and, 
from our experiments, we agree with you as to the 
economy of this method of governing over that of 
throttling on the inlet. As to the objection urged against 
governing on the exhaust (that was to say, fouling) with 
ull the Germain cars we have sold, we have had no com- 
plaint or trouble arising from fouling of cylinders or 
valves. We have just hada car at the works to over- 
haul which has been driven a large number of miles daily 
for the past five or six months by a gentleman from Sout 
Africa who has been touring this country. This car is a 
four-cylinder 15 horse-power car, and the cylinders are 
quite as clear of the effects of fouling as in any car 
governed on the other system, of which we have, of 
course, had experience. 

A communication from Humber, Limited, of 
Coventry, said : 

I do not think there is any doubt that governing on 
the exhaust is more economical than governing on the 
throttle, but the latter is more advantageous than the 
former. One objection to governing on the exhaust is 
that if the car is standing with the engine running for 
any length of time, the sparking'plugs of the two cylinders 
which are cut-out (I am speaking now of a four-cylinder 
engine) are liable to get fouled with the lubricating oil 
which works up through the piston rings. Governing on 
the throttle obviates this, as when the engine is working 
all four cylinders are in. Governing on the exhaust does 
foul the cylinders and valves. From the manufacturers’ 
past of. view, too, governing on the throttle is much to 

2 desired, as it does away with all the expensive cut-out 
verning tackle, which, in addition to the initial expense, 
1as always been a source of trouble when in use. 

Captain Longridge had never experienced this 
trouble. It would be seen that fouling was attri- 
buted not to the exhaust gases, but to the lubri- 
cating oil, which probably had been used to excess 
to produce such results. This year the author had 
been running a two-cylinder motor on the hit-and- 





miss principle, retaining the exhaust. By far the 
greater time one cylinder had been in use, the 
other repeatedly wholly out. But the valves that 
had needed most cleaning were those of the 
cylinder always in work. The cut-out cylinder did 
not show any sign of fouling. Captain Longridge 
was, however, very careful about lubrication. _ 

The author had also received an_ interesting 
letter from the Société des Automobiles Gillet- 
Forest, of Paris. They said: 

The special feature of our motor is the particular 
method of governing by the exhaust. The exhaust cam 
is so constructed as to allow of the exhaustv alve opening 
more or less, and also for a longer or shorter period. 
We thus secure a means of keeping in the cylinder a 
portion of the burnt gases that have just done work, 
which enables us to appreciably reduce the volume of 
fresh gas to be admitted. The first advantage, an econo- 
mical one, is this. The exhaust cam, actuated by the 
governor, only discharges as much of the burnt gases as 
is necessary, with the consequence that only the mini- 
mum fresh charge is required to fill the cylinder. The 
second advantage is that the compression remains con- 
stant, which is not the case when governing on the ad- 
mission. The efficiency of the motor is thus always at 
its highest, whatever the quantity of fresh gas ad- 
mitted. Ignition is always easy to effect in conse- 
quence of the well-known phenomenon of stratification 
of the layers of gas (the gases forming layers over 
each other according to their respective density)—that 
is to say, in consequence of the fresh s and the hot 
gases not getting mixed. The latter follow the piston in 
its backward course, leaving room for the fresh gases 
admitted at the bottom of the cylinder. These fresh 
gases are themselves in excellent condition for burning, 
seeing that they soon acquire by contact part of the heat 
contained in the burnt gases that have remained in the 
cylinder. 

A third very important advantage is to be found in the 
perfect lubrication of the piston rings. In consequence 
of governing by the exhaust, which only partly causes a 
vacuum behind the piston during the admission stroke, the 
depression being minimum, there is no tendency to suck 
too much oil between the piston rings and the cylinder 
walls; there is no fear of excessive lubrication of the 
cylinder resulting in the clogging of ignition plugs. As 
far as we are concerned, we coe never, in the daily con- 
struction and continual working of our motors, discovered 
any trouble of that kind. With regard to the heating 
of the cylinder, we have never had to take this trouble 
into consideration, as it does not affect our motors, owin 
to the speciai method of cooling by evaporation, which 
gives us absolute satisfaction, and does not involve either 
pump or ‘‘ thermosiphon.” 

_To conclude, and plainly reply to your three ques- 
tions : 

1, It cannot be denied that governing on the exhaust 
results in appreciable economy, as our cars have proved 
in all official consumption trials, where they always come 
out first. 

2. It is not true that this system causes heating and 
clogging of the cylinder. At least, this cannot occur in 
a well-designed and _ well-constructed single-cylinder 
horizontal motor. 

3. We cannot explain the troubles mentioned by the 
lecturer except by defective arrangements in the test- 
ing or a wrong interpretation of the initial causes of the 
results which he states he has obtained. 

In speaking upon lubrication the author said he 
thought Mr. Ruiney’s advice to try water in the 
crank chamber very well worth consideration. It 
had been tried in several cases, with satisfactory 
results. As a proof that premature ignition cannot 
proceed from the inflammation of lubricant vapour, 
neither the experiments of Mr. Rainey nor of Pro- 
fessor Robinson appeared conclusive. Mr. Rainey’s 
excessive use of lubricant would result in over-satu- 
rated vapour, difficult to ignite; while Professor 
Robinson’s tests did not prevent the vapour of the 
lubricant from entering the vaporiser, and there 
igniting. The speaker desired to thank the pro- 
fessors, who had been so ably represented in the 
discussion ; and after expressing the general respect 
which was inspired by their talent for research and 
their freedom from bias, he informed the meeting 
that Dr. Glazebrook, of the National Physical 
Laboratory, had written to him stating that he 
would try and give attention to the question of the 
specific heat of petrol vapour. Dr. Stanton was 
also completing a machine for testing material 
under repeated reverse strains. From these pro- 
posed experiments, the speaker thought, much 
useful information might be gained. He would 
submit again the petition with which the paper had 
concluded, and if funds were required to extend 
the Gas-Engine Research Committee to the petrol 
motor, and the points of research were such as 
appealed to the trade, those funds, he was sure, 
would be forthcoming. 

Captain Longridge next discussed the question 
he had reserved in regard to steel cylinders. He 
had asked several firms to supply analyses of the 
steel which they recommended, and had received 
replies from the Weldless Steel Tube Company, 





Messrs. Krupp, of Essen, and Messrs. Ehrhardt, 
of Diisseldorf. As regards the Weldless Steel Tube 
Company, the question arose as to whether it was 
commercially possible to get steel of the kind re- 
ferred to, and Mr. Lloyd, chairman of the company, 
had sent a certified analysis of low-carbon charcoal 
steel of basic quality, of which his company 
used large quantities ; but it should not be taken as 
astandard. The silicon, sulphur, and phosphorus 
were exceptionally low. They did not consider 
exceptionally low silicon a special merit. In Eng- 
lish steels of good quality the phosphorus and 
silicon would be expected to be considerably higher. 
At a later date the company supplied the speaker 
with an analysis of harder steel, which was— 


Carbon ... a i .. 0.42 — 0.58 
Silicon ... ca ete .- 0.30 — 0.33 
Manganese... ee ig 0.52 — 0.50 
Sulphur es Men es 0.012 — 0.012 
Phosphorus _... BA 0.029 — 0.029 


In reply to a communication he had sent to 
Professor Turner on the analysis which Messrs. 
Krupp submitted—an analysis which contained a 
small percentage of copper—-the professor wrote : 


There 1s no doubt Krupps give a good composition for 
the purpose. The metal would be tough and quite high 
enough in tenacity for all requirements. Higher carbons 
present more difficulties in working, and are more subject 
to alterations due to temperature in working, &c. I 
question 1f Krupps do add copper. It is probably present 
in this metal, and may be regarded in such material as to 
some extent replacing manganese. It would not improve 
the running surface to any considerable extent, if at all. 
Phosphorus, sulphur, and copper may be regarded in this 
analysis as unavoidable impurities not present in excess. 


With regard to nickel steel, a letter from Mr. F. 
H. Lloyd, the chairman of the Weldless Steel Tube 
Company, said : 


We have now rolled and tested a tube made from steel 
containing : 


Nickel ... om ee eee es 3.76 
Carbon (approximate) aa a we «640 
Manganese < 0.73 


It turned and bored satisfactorily, and we shall polish a 
short piece and send it to you as soon as possible. The 
test-piece cut from the rolled tube stood 43.58 tons per 
square inch with an extension in 2 in. of 24 per cent. 

The information I gave you was to the effect that con- 
siderable difficulty has been found in the application of 
nickel steel, from the fact that it has been found almost 
impossible to obtain a perfect thread in screwing, owing 
to a tendency of the metal, which is exceptionally dense 
and tough, to ‘‘rag,” or cut rough in screwing. One 
would naturally sup that with metal that would take 
a perfect polish such difficulties could be overcome by 
using cutting tools of a different temper, or shape, or 
cutting at a slightly different angle or speed. I cannot 
say whether this difficulty would be the same with 
various percentages of nickel and carbon. There is no 
marked difficulty of this kind in the sample we are now 
dealing with, but it might appear if we were to put it to 
the test of cutting a fine thread. The sample-piece turns 
and bores with a good surface. 

The author proceeded to state that inquiries 
were then made as to the ability of the firms to 
supply a high-carbon steel. To this the Weldless 
Steel Tube Company replied that the highest carbon 
steel that they could supply would be approxi- 
mately 0.60 per cent.; and they considered this 
would be amply strong for the purpose mentioned. 
Messrs. Krupp answered by quoting for cold- 
drawn tubes of Siemens-Martin steel, having at 
least 0.7 per cent. of carbon, all with a thickness of 
walls of } in., and that was with an allowance of 
material of 4 in. for machining. Krupps quoted 
roughly 41s. 6d. per hundredweight for cold- 
drawn tubes of Siemens-Martin steel, with 0.15 or 
0.35 per cent. of carbon; while for cold-drawn 
tubes of Siemens - Martin steel of at least 0.7 
per cent. of carbon, the price per cylinder 4 in. 
in diameter by 8} in. long was a little over 
4s. These prices included delivery in England. 
Under these circumstances the author considered 
that price certainly could not be considered an 
insuperable difficulty in the way of using high- 
carbon steel, although nickel steel might turn out to 
be the right material, in view of Mr. Lloyd’s letter. 
The speaker continued that he did not deny that 
some steels had proved bad wearing and trouble- 
some to lubricate; but he did deny, or saw 
no ground for admitting, the general assumption 
that steel cylinders wore ly or were difli- 
cult to lubricate. What were the factors which 
endowed a metal with a capacity to wear well? 
The first was hardness—that was, resistance to 
scratching. A hard, polished smooth surface gave 
a maximum resistance to scratching, and the least 
wear. Almost any degree of hardness could be 
obtained with steel, and therefore exceptionally 
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good wearing properties, quite as good as with cast 
iron. If, however, from want of homogeneity in 
the metal, or the presence of any foreign hard sub- 


stance between the working surfaces, irregular wear, | 


scratching, or grooving were produced, then the 
property of hardness, which in the first instance 
was a merit, became a defect, because the levelling 
down and filling up of the abraded surfaces would 
lead to further abrasion. Therefore for a material 
which would wear well something more than hard- 
ness was required ; that second feature was tena- 
city, and both these qualities were present in steel. 
The author next proceeded to refer to the theory 
at one time held that the hardness of a metal was 
proportionate to its specific gravity, a view which 
Professor Turner had shown to be erroneous ; 
although he concluded that hardness and density 
were mutually dependent on cohesion, yet they 
were physically distinct. It was therefore possible 
to have a cast iron or steel high in the scale of 
hardness and low in the scale of density, or vice 
versd.. That, the speaker thought, was a very im- 
portant distinction. The difficulty which did exist 
was purely experimental. It remained to deter- 
mine (as had been determined for cast iron) the 
ratio of density and hardness which might be com- 
bined to produce the proper cylinder metal, and he 
thought that nickel steel might prove the best 
material for cylinders. It was on that point that 
Mr. F. H. Lloyd’s communication was of so much 
interest. He did not attach much consideration to 
the nature of cast iron as an absorbent for lubricant, 
to which reference had been made. He believed, 
with Professor Turner, that there was no other 
reason to be sought for than the density and hard- 
ness of material. 

The President remarked that they had already 
expressed their indebtedness to Captain Longridge 
for his paper in the vote of thanks they had 
returned to him on the evening when his paper 
was read. He was sure that he was merely ex- 
pressing the feeling of all the members who had 
attended the meetings when he pointed out that 
the debt had been greatly increased by the character 
of the discussion which the paper had evoked, 
and the exceedingly interesting reply which Cap- 
tain Longridge had made. In addition to the 
numerous speeches, a large number of written 
communications had been received, which would, 
of course, be included in the Proceedings. He 
also stated that Captain Longridge had promised 
to write a further reply to certain points raised 
in the written part of the discussion, which had 
not come before the meeting. Bearing those facts 
in mind, he thought that most certainly they must 
add Captain Longridge’s name to the list of those 
who, in the past, had so materially increased the 
value of the Proceedings of the Institution. 


Tue Next MEETING. 


The President next announced that the forth- 
coming meeting would be held on December 19, 
when a paper would be read on ‘‘ Recent Practice 
in the Design, Construction, and Operation of Raw 
Cane-Sugar Factories in the Hawaiaan Islands,” 
the author being Mr. J. N. S. Williams. 

It was also proposed, the President said, if 
possible, to present at the next meeting, a short 
report from the committee appointed to consider 
the written communications sent in dealing with 
the paper on the ‘‘ Standardisation of Flanges ‘and 
Pipe Fittings.” The report, which would be quite 
short, was not yet completed, but he hoped it would 
be ready at their next meeting. He would then be 
able to announce the course which the council pro- 
posed should be taken with a view of getting some 
practical results from the paper on this subject 
discussed last session. 

The meeting was then brought to a close. 








THE DUSSELDORF EXHIBITION. 
(Continued from page 636.) 
Steam Borvers. 
Ratner DAMPFKESSELFABRIK, FORMERLY M. GEHRE, 
—— Ratu, NEAR DissELporF. 

We illustrate by Figs. 21 and 22, page 712, 
one of the two boilers exhibited by this firm 
mn the boiler-house at the Diisseldorf Exhibition. 

his is a water-tube boiler, the total heating 
surface of which is 2880 square feet. The two 
headers are welded throughout, but are riveted 
to the steam drum. The return header, as 
shown on Fig. 22, rests on rollers, to facilitate 
the work of expansion. All the tubes are weldless 


| Mannesmann tubes, 4.25 in. inside diameter and 
_.14 in, thick ; the plugs are of the inner closing 
|pattern, with strong bolts forged in one piece. 

he return header is made with an extension inside 
| the steam drum, to prevent the mud from flowing 
| down in the tube system. The rising header is of 
aspecial patent type. -It is divided by a number 
of U bars riveted horizontally, one bar for each 
layer of water-tubes, the arrangement also contain- 
ing small tubes through which the steam generated 
in the tubes is led separately to the steam drum. 
It is claimed that this has the advantage of 
allowing the water to circulate more freely, by 
easing the pressure on the column of water in 
the rising header. As will be seen, the latter has a 
comparatively large section. The superheater 
forms another special feature of this boiler. It is 
placed at the top part of the water-tube set, and 
consists of weldless Mannesmann tubes, 1.49 in. in 
outside diameter, arranged three by three. They are 
cut off from the return and rising headers by small 
tubular pieces, through which they run, and they 
end in wrought - iron welded collecting pipes, 
which are placed outside the headers. The super- 
heater contains, therefore, no joints directly ex- 
posed to the flames. The superheater tubes, as 
well as the water tubes, can be taken out and re- 
placed without interfering with the masonry of the 
boiler. When the boiler is started firing, the super- 
heater is allowed to get filled with water. 

The same company showed, also in working, a 
Lancashire boiler, with superheater in the rear. 
The total heating surface of this boiler was 1076 
square feet, and its principal dimensions were the 
following : 


Total length of shell ... 36 ft. 1 in. 
Diameter a es aes ees 1 Gan 
Thickness of shell plates... = fin. 

pe enn 4; ee ‘ite o < 


The superheater had a heating surface of 414 
square feet, and consisted of two welded collecting 
pipes placed outside the inner wall of the boiler, 
and in which ended Mannesmann serpentine steel 
tubes, laid horizontally. These were 1.49 in. outside 
diameter and .15 in. thick. 

Messrs. Walther and Co., Kalk, near Cologne, 
exhibited, also under steam, the water-tube boiler 
illustrated in Figs. 23 and 24, page 712. This has 
1615 square feet of heating surface, and is capable 
of evaporating 4.15 lb. per square foot of heating 
surface per hour. The boiler is fitted with a 
superheater of 323 square feet heating surface ; 
communication with the hot gases can be cut off 
from the latter. All the tubes are weldless 
Mannesmann steel tubes. The plates are of mild 
steel. The steam drum and set of water tubes are 
stayed together by wrought-iron bars, as shown 
in Fig. 23. 

Messrs. Walther and Co. also exhibited a small 
water-tube boiler, of 345 square feet heating sur- 
face for a pressure of 147 lb. per square inch, 
which was not working. It is more of an ex- 
perimental nature, and is fitted with Professor 
Haedicke’s system of scrapers, worked backwards 
and forwards by pulleys placed outside the boiler, 
and by wire ropes, for cleaning the outside of the 
water-tubes. Professor Haedicke is director of 
the Siegen Technical School. 


J. Prepporur, DissELporF-OBERBILK, 

Speaking very generally, the boiler exhibited by 
this firm, and which was in work at the boiler- 
house, was similar to that of the Humboldt Com- 
pany (Figs. 19 and 20, page 635 ante), but it had, 
in addition, a steam drum fitted over the top 
tubular steam drum. The Humboldt boiler, 
moreover, had two flues in the Lancashire shell, 
while that of Messrs. Piedboeuf had three; the 
latter boiler was hand-fired. The steam and water- 
level pipes in the tubular drum would also be a 
feature of the Humboldt boiler only. The heating 
surface of the Piedboeuf boiler was stated to be 
2885 square feet. At the time of our visit we were 
not able to obtain any further particulars, neither 
can we present our readers with drawings of the 
boiler. 

(To be continued.) 





MACHINE TOOLS AT THE NATIONAL 
SHOW. 

As there is nothing of interest in machine-tools 

to chronicle at-the Stanley Show this year, firms 

who have previously exhibited having withdrawn, 





we must perforce confine our observations to those 


shown by Messrs. Alfred Herbert, Limited, of 
Coventry, at the National Show at the Crystal 
Palace. There is an excellent collection at this 
stand, mostly manufactured by the Coventry firm, 
the only exceptions being a few lathes, and drilling, 
milling, and shaping machines made by American 
firms. Nothing is in motion, but sets of the 
standard and special tools used with some of the 
machines are shown along with the latter, together 
with samples of work, from which correct ideas can 
be obtained respecting their capabilities. 

The latest pattern vertical milling machine, illus- 
trated by the perspective view (Fig. 1, page 704), 
embodies several improvements on the design of only 
a year or two since, being the embodiment of a large 
experience in the construction and use of such 
machines. Its massiveness—it weighs more than 
2} tons—is masked by its graceful outlines and by 
the large radii of its edges. The knee is com- 
pletely boxed in. The drive is either by belt 
alone or through back gears, which are changed 
quickly. There are twelve spindle speeds, ranging 
from 13} to 333 revolutions per minute, and sixteen 
feeds—from .334 in. to in. per minute. No 
spanners are supplied or required with the machine, 
for every working bolt, including those of the 
stops and clamps, is furnished with its own handle, 
solid with the nut. No sling chain need be wrapped 
around the body when transporting and erecting, for 
a very convenient eye-bolt is inserted at the top— 
one of those important little trifles which are but too 
frequently neglected by machine-tool builders. 

The twelve spindle speeds just now referred to 
cover all ordinary requirements ; but for milling 
aluminium and brass, and for other work in which 
exceptionally high speeds are desirable, a special 
three-speed countershaft is supplied, giving six 
high speeds in addition to the usual twelve. 

The spindle pulley runs on a fixed sleeve, so that 
the spindle is relieved from the pull of the belt. 
The spindle, of crucible steel, is hollow, to receive 
the draw-bolt, by which the arbors are retained in 
position. These fit with a No. 10 taper-hole. The 
nose is threaded externally to receive large cutters, 
and the thread is protected by a cap when not in 
use. End-thrust is taken by washers of hard tool- 
steel and phosphor-bronze. The bearing is of hard 
phosphor-bronze, with means for adjustment for 
wear. The spindle has a vertical adjustment of 74 in. 

The working surface of the table measures 
3 ft. 9in. by 1 ft. It has automatic longitudinal 
and transverse feeds, with vertical adjustment by 
hand. These measure respectively 36 in., 12 in., 
and 12 in.; the feeds, having the range given 
above, are reversible, and they have automatic 
trips and dead-stops in both directions. The 
internal mechanism of the feeds has provision for 
lubrication, which is automatic and constant. 
There are also sixteen feeds to the circular table— 
automatic in either direction, with automatic stop. 
The table is also hand-operated. The worm and 
wheel used for driving are enclosed, as are all the 
other gears on the machine. The support for the 
table is as large as its own diameter, and both 
the circular and the rectangular tables have oil 
troughs round their edges. The circular table is, 
of course, readily removable. Its edge is graduated. 
Handles and wheels for controlling the move- 
ments of the tables and of the spindle-head are all 
brought to the front of the machine. The hand- 
wheel by which the height of the head is adjusted 
is fitted with a dial graduated in thousandths of an 
inch. It is adjustable, and can be locked in any 
position. A vertical stop is fitted, with a fine ad- 
justment by screw. A handle also locks the slide 
in any position. An oil pump it fitted. 

The No. 2a patent hexagon turret lathe has been 
exhibited previously, but an improvement has been 
added in the one now at the Crystal Palace in the 
form of a self-centring chuck at the rear end of the 
hollow spindle, for supporting the bars. This 
takes the place of the cathead. with three screws 
which was previously supplied, and which was a 
more clumsy and slow device than the neat chuck. 

A No, 4a capstan lathe is shown equipped with 
a set of tools for producing some special brass 
screws used in electrical work. The tools are of 
standard forms, which have been previously illus- 
trated in ENGINEERING. The screw is made from a 
brass casting, having a hexagon head, and a collar 
under the head. It is held ina three-jaw chuck, 
turned, finish-turned, chased, and sized with a 
sizing die. 

One of. the most interesting sections of this ex- 





hibit is a No. 5 capstan lathe with the patent 
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DETAILS OF TOOLS FOR FINISHING MOTOR-CAR HUBS. 
CONSTRUCTED BY MESSRS. A. HERBERT, LIMITED, ENGINEERS, COVENTRY. 
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chasing saddle, which is equipped with a complete 
set of tools for producing a motor-car hub (Fig. 2, 
annexed). This is a very interesting set of tools, 
and the work done is excellent. The hub is of the 
type used for steel wheels, and is made from a malle- 
able iron casting. The time taken in tooling is forty 
minutes. At the present time we must almost 
apologise for drawing a comparison between ad- 
vanced turret practice and the work of the common 
lathe, but we think a smart turner, using the latter, 
would be content to get through this piece of work 
between breakfast and dinner. 

In the forty minutes occupied no less than 





thirteen operations are performed on the hub. 





In the first operation the casting is held by the 
shorter end in a three-jaw chuck, using special jaws 
(Fig. 3, above), A being the face of the chuck. 
These are of mild steel, case-hardened. The hub 
is then rough-bored with the boring-bar and cutter 
(Fig. 4), a Caine the cutter. The bar is held in the 
turret at one end, and supported by the steady-bush 
(Fig. 5), at the other in the chuck, the bar and bush 
being ground to a mutual fit. At the same time 
the outside of the body is rough-turned with the 
form tool (Fig. 6), held in an open-side tool-post in 
front of the cross-slide. 

In the second operation the bore is finished with 
the boring-bar and cutter (Fig. 7). This-is held in 
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the turret, and steadied in the bush (Fig. 5), similarly 
to Fig. 4. The hole is now finished with a reamer 
held on a floating holder, Fig. 8, which is held in 
the turret, this being the third operation. In the 
fourth and fifth operations the hole is rough counter- 
bored, and faced and finished with tools shown in 
Fig. 9; the roughing and finishing tools being 
alike in shape, but differing in size by the difference 
in the depth of the two cuts. : 

The hub is now supported on the steady (Fig. 19), 
held in the turret, while the turning of the outer 
end, and the flange at that end, is finished with 4 
form tool (Fig. 11) held in an meee” tool-post 
(Fig. 12) on the back on the cross-slide, this being the 
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SWIVELLING VICES. 
MESSRS, A. HERBERT, 


CONSTRUCTED BY LIMITED, ENGINEERS, COVENTRY. 




















end A on the spindle of the No. 5 capstan. lathe, 
and carries the expanding bush B (com 
Fig. 16) at the other to receive the hub. h 
held, the end is counterbored with the roughing 
and finishing tools (Fig. 9), comprising the ninth 
In the eleventh operation 


peration. In the next operation the thread on 
b is chased with a chaser (Fig. 13), held in a 


hinged oe aioe (Fig. 14), on the front of the 
A number of hubs are brought to this stage ; 
other set of tools is rigged up for 
g on the other end, the hubs being turned 
rted on a special design of 
15), which screws at the 


and tenth operations. 


the hub is supported on the steady (Fig. 10) held 
in the turret, while the sides of the flange are 
turned with the fork-turning tool (Fig. 6) held in 





expanding arbor ( 





the open-side tool-post on the back of the cross- 
slide. The outside of the flange is afterwards 
turned with the tool(Fig. 17) held in a round tool- 
post on the back of the cross-slide. Finally, in 
the thirteenth operation the body is finished with a 
traversing form tool (Fig. 18) held in the open-side 
tool-post on the front of the cross-slide. 

A valuable little machine-tool at Messrs. Her- 
bert’s stand is a two-spindle hub-drilling machine. 
It is semi-automatic, out in the hands of a- girl 
attendant it has been found to produce a greater 
output than any of the fully automatic hub-drilling 
machines, a case which is sometimes parallel with 
the lathes. The machine, which is illustrated by 
the view (Fig. 19, page 705), is mounted on a central 
pillar, only the upper portion of which is shown 
in order to let the essential mechanism be seen as 
large as possible. The pillar = and has a cir- 
cular base of large diameter. e hub is carried 
in the central chuck, so that both flanges are 
drilled simultaneously, the drills being fed in 
unison by the cross-handle at the centre of the 
machine in front. The drills are carried in chucks 
on the spindles, and the right-hand spindle is pro- 
longed at the back-end, and fitted -with another 
drill-chuck for countersinking. Anadjustable stop 
is provided. The chuck has a double division-plate, 
and one dividing latch worked by the left hand. 
As the latch can be shifted from one plate to the 
other, two different numbers of divisions can be 
drilled without changing plates. The chuck can 
be swivelled so that holes can be drilled at a slight 
angle, to clear a ball-case of unusually large size. 

Among the small portions of this exhibit there 
is a new design of dividing chuck (Fig. 20, page 705), 
for use on the milling machine for milling squares, 
hexagons, flats on bolts, cutting clutches, slitting 
screws, and all that class of work. The index 

late is inclosed, and thus protected from chips. 

he standard plate supplied serves for 2, 3, 4, 6, 
8, and 12 divisions. The handles in the chuck for 
rotating are also an improvement on older forms. 

Three milling-machine vices of new design are 
shown which comprise several good points. They 
include 8-in. plain and swivel vices, and a 9-in. 
heavy plain vice. A group of the swivel vices is 
shown in Fig. 21, annexed. Detailed views of a 6-in. 
swivel vice are given in Figs. 22 to 24. The plain 
vices are of precisely similar design, but with the 
swivelling portion omitted, and a flange along each 
side for the purpose of setting and clamping. The 
drawings will be a revelation to many, as illus- 
trating the amount of work and high-class fitting 
put into a modern machine vice—very different to 
the old forms commonly used on planing and 
shaping machines. These simply comprise the 
base, with one jaw cast on and the other pushed 
along with a screw, the amount of machining done 
being reduced toa minimum. The vices shown by 
Messrs. Herbert are machined all over, so that their 
surfaces may be used for setting, and their construc- 
tion is as good as that of the machines they are used 
on. The base A is provided with a central pin, upon 
which swivels the upper portion of the vice B. The 
latter is graduated around its base, and a small 
inter screwed onto the base is marked with a line 
y which the degrees are read off. Four bolts are 
gtinees for firmly clamping the revolving portion 

to the base, square-headed bolts running in the 
circular tee groove being used. The a has a 
shoulder cast at one end, to which the hardened 
steel jaw is secured with two screws. The other 
jaw is attached in a similar manner, with longer 
screws, to the sliding portion C. The latter has 
two tongues, which are coerced truly by the 
grooves D, D, the slide being prevented from lifting 
by two blocks or gibs E, K, which are secured 
with screws passing down through the sliding 
portion. At any time, slack can be easily taken 
up by these screws, should the slide evince a ten- 
dency to tilt up. The main screw for actuating 
the sliding portion runs by its neck in a capped 
bearing at the end, being prevented from end 
motion by collars. The thread is not cut in the 
actual slide C, but a steel bushing is pinned into 
the latter, to take the thread. To prevent the 
screw and sliding surfaces being exposed when the 
vice is being closed up, a steel plate G is fastened 
with four screws to the bearing F, and extends 
out over the sliding part C. The handle for operat- 
ing the screw is single-ended, instead of the usual 
double-balanced handle, which is often useless, 
when it will not clear the table of the machine. The 
single handle is the most suitable for general use. 
A number of other tools manufactured by the 
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firm are also exhibited, but they do not call for 
special mention or illustration. The No. 6 hexagon 
turret lathe is not shown, as the firm have no ma- 
chines in stock, owing to the great demand for 
them, which is a very healthy sign. A No. 1 auto- 
matic screw machine is shown equipped with what 
is termed a standard set of tools for bar-work. In 
connection with this, we may observe, it is not so 
very long since that all tools used on these machines 
were considered very special, but their development 
has progressed rapidly, and the tools for producing 
plain pins or screws from bar are already of a 
standardised form which is adaptable to many sizes 
and proportions in these plain pins, &c. A No. 1 
automatic capstan lathe is shown, of the size which 
takes bars to} in. Besides the new vertical mill- 
ing machine we illustrate, an older pattern, the 
No, 4, is exhibited, and also a No. land a No, 4 
horizontal milling machine. The latter has been 
improved by the adoption of the angular shaft 
for elevating the knee, the result of which is to 
bring the hand-wheel to the corner of the knee, 
instead of in front, where it could not be fitted 
without interfering with the other handle for the 
cross-traverse. 

A three-spindle drilling machine is included, and 
a few small machines—a single-spindle centring 
machine, a mandrel press, 3-in. stroke-slotter, and 
a 12-in. polishing lathe. Five machines by the 
American Tool Works Company, including two 
8-in. lathes, a couple of drilling machines, and a 
shaper. A No. 1 universal milling machine by the 
Owen Machine-Tool Company, which we described 
last year, is also exhibited. 

This completes the tools shown by Messrs. Her- 
bert, who, we think, deserve some praise for thus 
continuing to exhibit their machines at the National 
Show, in spite of the depressing fact that all the 
other machine-tool exhibitors who have had stands 
in previous years are not in evidence at either of 
the Shows. There is no doubt that a considerable 
number of visitors are attracted by the machine- 
tools and the cycles together, but not by the latter 
alone ; and it is to be regretted for this reason 
that the machinery exhibits are not kept up. The 
exception, however, which we are pleased to note 
above, redeems the National Show from its other- 
wise emptiness from a machine-tool enthusiast’s 
oint of view, and doubtless Messrs. A. Herbert, 
Limited, will reap a reward for their enterprise. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
warrant market was again very quiet last Friday, and 
prices were easier, the cash quotations giving way from 
14d. to 3d. per ton. Only Cleveland iron chenged| hands 
in the forenoon. For Scotch warrants the only quotation 
was 55s, 2d. sellers, being a decline of 2d. per ton. 
Cumberland bematite iron, on the other hand, was 
quoted at 2d. per ton better at 59s. 6d. cash sellers 
ver ton. The turnover would not exceed 4000 tons. 
n the afternoon only 2000 or 3000 tons changed 
hands. Scotch warrants closed 44d. per ton down on 
the day at 54s. 1ld. per ton cash, while Cleveland was 
only 1d, per ton dcwn at 49s. 9d. cash, with buyers over. 
Cumberland hematite iron, after being done at 59s. 04d. 
cash per ton, left off 24d, down on the day at 59s. per ton 
buyers. The settlement prices were: Scotch, 55s, 14d.; 
Cleveland, 49s. 9d. ; Cumberland hematite iron, 59s. 3d. 
rton. Business was again done on a small scale on 
friday, but the quotations were strong, especially for 
Cleveland, which closed with an advance of 1s. 04d. for 
cash sellers’ prices. Hematite iron was 3d. per ton up, 
while Scotch declined to the extent of 1d. per ton. The 
backwardation rose on Friday to 2s, 3d. per ton on 
Cleveland for a month. A small business was done 
in the afternoon, and Scotch gave way 1d. per ton. 
The settlement prices were: 55s., 50s. 3d., and 59s. 6d. per 
ton. Anactive business was done on Monday in Cleve- 
land warrants, and the tone was strong, the cash price 
advancing 8d. per ton. Some fair lines were dealt in at 
5ls. cash on Friday, and at 48s. 6d one month, and the 
backwardation was increased to 3s. 1d. per ton for a 
month. In the forenoor 10,000 tons changed hands, 
and at better prices. Cleveland was dealt in at 6d. per 
ton up at 51s, 3d. per ton, with buyers over; and Cum- 
berland hematite iron was done at an advance of 
3d. per ton at 59s. 44d. In the afternoon the market 
was active, and fully 15,000 tons changed hands, all 
Cleveland, with the exception of one lot of Cumberland 
hematite iron, and the settlement quotations were 55s., 
5ls. 14d., and 59s. 44d. per ton. Business in the pig-iron 
market on Tuesday was again confined to Cleveland war- 
rants, in which there was a fairly large turnover, but 
the position of the market remained without material 
change from the preceding day. Quotations, however, 
were easier, there being sellers for cash at 51s. 14d., 
which shows a drop on the day of 54d. per ton. A large 
portion of the business done in the afternoon was at 51s. 
e ‘sh on Friday. The ‘‘ back ” continued at about 3s. 2d. 
por ton for ene month; The settlement prices were: 


54s. 10}d., 51s., and 59s. 3d. per ton. The market was very 
idle this forenoon, only about 1500 tons changing hands. 
Business was confined to Cleveland iron, which left off 
3d. per ton down. About 4000 tons changed hands 
in the afternoon, the dealing being again restricted 
to Cleveland. The settlement prices were: 54s. 6d., 
50s. 9d.. and 59s. 3d. per ton. The following are 
the quotations for No. 1 makers’ iron: Clyde, 64s. ; Gart- 
sherrie and Calder, 65s.; Summerlee, 69s. ; Coltness, 
69s. 6d.; Langloan, 70s.—all the foregoing shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 67s. 6d. ; 
Carron AX omnes at Grangemouth), 68s. per ton. The 
estimated turnover for the week has been put down at 
from 50,000 to 60,000 tons, and the latest American 
advices report pig iron as being scarce and dearer, 
all indications pointing to a continuance of exports 
from this side to the United States, The local consump- 
tion continues extremely heavy, and makers require 
to relax no efforts in order to keep up their deliveries. 
There has been rather more desire to buy amongst the 
pipe-founders, who apparently have prospects of selling 
much of their output well over next year, The number 
of blast-furnaces in operation is 86, against 83 at this 
time last year. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood yesterday afternoon 
at 24,835 tons, compared with 28,084 tons yesterday week, 
thus showing a pene tr ay for the week amounting to 3249 
tons. 


Finished Iron and Steel.—Business in the steel trade 
is quiet for ship-plates, and the outlook is not very 
promising. Makers of billets and blooms are still busy 
on contracts entered into with America, and some of 
the local firms report a steady inflow of orders from that 
quarter; but, taking the position all through, there is room 
for considerable improvement in the malleable iron and 
other departments. Things are materially hardening on the 
other side, and prices here are fairly well maintained. 
On the West Coast the price of makers’ iron is rated at 
about 60s. per ton, according to brand and time of deli- 
very, and Scotch remains unchanged. 


Sulphate of Ammonia.—The sulphate market remains 
quiet but fairly, a moderate amount of business has been 
done during the week in prompt parcels. There is, how- 
ever, very little life inthe market, and from the Continent 
there is an exceedingly small demand, the sulphate of 
ammonia not being wanted there till the spring. The 
sales made during the past week were mostly for covering 
contracts already entered into. No forward business is 
reported, and the quotations are nominally at 11/. 15s., 
and at Leith at 11/. 10s. to 11/. 12s. 6d. per ton. Business 
has been done at 11/. 7s. 6d. to 11/. 10s. at Leith. 


The Glasgow Sewage Scheme: 1,000,000/. more Money 
Wanted.—The Glasgow Corporation Sewage Committee 
find themselves in a difficulty for want of money to com- 
plete the western sewage scheme, by whicn the second 
‘a on the north side terminates at Dalmuir. They 

nd that they and their professional engineers have 
miscalculated the amount oe to pay the damages 
that have to be borne, and they have induced the 
corporation to consent to go to Parliament to ask for 
powers to borrow another million of money. They say 
that the cost of building sewers now amounts to three or 
four times what the cost was eight or ten yearsago, They 
will also shortly require to attack the south side. 


Glasgow University Engineering Sociely.—A meeting of 
the society was held on Thursday, November 20, when a 
cen was read by Mr. J. R. Orr, of the Motherwell 

ridge Company, on ‘‘ Modern Practice in Bridge Con- 
struction.” The works of the company were fully 
described, and were visited by the society on the follow- 
ing Saturday. They are of a modern description, con- 
sisting of three bays under one roof, each traversed by 
high-speed three-motor electric cranes. The various tools 
employed are also electric-driven, on both group and 
separate motor systems. Special interest was expressed 
in the new work for the Clyde extension of the Cale- 
donian Railway, which was afterwards visited. A special 
feature of this work is the use of long 70-ton built steel 
columns carrying lintel girders under the new station, 
and founded in the underground station. There was an 
attendance of 85 at the lecture and 40 at the visits. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. J. E. Townsend.—On the 21st inst. the 
death took place at York of Mr. J. E. Townsend, whose 
business career was entirely connected with John Brown 
and Co., Limited. He joined the firm early in life, and 
his advancement was rapid. In 1892 he succeeded 
to the secretaryship on the death of Mr. Duncan, and 
in business circles his appointment was regarded as 
an excellent one. He devoted himself entirely to 
his work, to the exclusion of recreation. A few 
years ago he received. the additional honour of a 
seat on the directorate. This threw extra work upon 
his shoulders, and, unfortunately, the strain proved too 
p. Then he took some long sea trips ; but, although 
e did resume his duties, he never completely recovered 
his strength, and, to the grief of all Ris colleagues, a 
year or two a0. he had to sever his active connection 
with the firm which he had served so ably and faithfully 
for so many years. Mr. Townsend leaves a son and 
daughter to mourn his loss. The funeral took place on 
Tuesday at the Burngreave Cemetery, Sheffield. 


Proposed Railways in South Yorkshire.—In the next 
Parliamentary Session a joint Bill will be promoted 
by the North-Eastern, the Lancashire and Yorkshire, 
the Great Northern, the Midland, and the Great Central 
Railway Companies for the construction and working of 
certain portions.of railways m South Yorkshire, autho- 





rised by the North-Eastern Railway Act of the present 
year, and certain sections of the Shireoaks, Laughton 

and Maltby Railway, as transferred by an Act of 
1902 to the Great Central and Midland Railway Com. 
panies. The object of this joint undertaking is to 
open up the undeveloped coalfields of South York- 
shire. The railways authorised by the North-Eastern 
Railway Act will form a line from a junction with the 
Shireoaks Railway at Laughton, and will pass through 
Maltby and Loversall to Kirk Sandall, where it will join 
the Doncaster and Barnetby branch of the Great Central 
system. The total length of the line from Laughton to 
Kirk Sandall will be just over 154 miles, and, subject to 
the consent of Parliament, it is —— to empower tle 
Joint Committee to construct a further section of railway 
from a junction with the joint line at Cantley, through 
Doncaster, to a junction with the Great Northern Rail- 
way system. 

Iron and Stcel.—There is only a restricted demand for 
all brands of raw irons, and no improvement is expected 
until the year has turned. During the month the prices 
of Lincolnshire makes have dropped 2s. 6d. from the 
highest, and are still easing, although in face of the high 
price of coke any additional appreciable concession by 
makers is regarded as improbable. Iron, it is stated, 
is more difficult to sell now than it has been for 
some considerable time. The bar and hoop mills, 
which take the bulk of the Lincolnshire irons are 
finding business very quiet, but foundries are better 
off for work, and are taking a fair quantity of raw 
material. Lincolnshire No. 3 foundry is now quoted at 
50s. 6d. net delivered at Sheffield, and forge at 49s. 6d. per 
ton. Although reports as to the condition of the various 
branches of the steel trade are, on the whole, discouraging, 
there are those in the trade who say business is not so bad 
as it is represented, and that there is a steadily improving 
demand for some classes of steel. There are firms in the 
city who have recently commenced to increase their out- 
put, and hope to continue it, at least up to the end of the 
year. 

South Yorkshire.Coal Trade.—No materia] alteration 
has taken place in the coal trade. Although the export 
season is rapidly declining, there is still a fair amount of 
coal going to the three Humber ports. Locally the pits 
have been regularly worked, and although business, 
taking it all round, may not be particularly brisk, it is 
still satisfactory. Railway companies are now taking 
large supplies, and will no doubt continue to do so up to 
Christmas. There is a fair tonnage going into the loca 
works, but there is room for improvement in this depart- 
ment. Price-lists remain unchanged. Contract rates 
still stand at 9s. per ton for hards, but in the open 
markets business is done at 9s. 6d. to10s. perton. Busi- 
ness in house qualities is gradually improving. Although 
the Metropolitan merchants are not yet taking a normal 
tonnage, a better feeling prevails, and with other distant 
markets there is a brisk trade doing. Best silkstone coal 
makes up to 13s. 6d. to 14s. per ton, and Barnsley house 
12s. to 12s. 6d. per ton. Coke is in fairly brisk demand, 
and rates are firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
retty large attendance on Change here, but a very quiet 
eeling prevailed and little business was transacted. Recent 
substantial advances in Middlesbrough warrants failed 
to stimulate the market, genuine traders realising that 
the rise was not due to any real improvement in prospects, 
but that it had been brought about by speculative opera- 
tions, and the opinion was freely expressed that a fall in 
warrants was imminent. For makers’ iron quotations 
showed an undoubted downward tendency. Sales were 
recorded at as low as 49s. 6d. for early f.o.b. delivery of 
No. 3 g.m.b. Cleveland pig iron, and, indeed, that may 
be given as the general market quotation, for buyers de- 
clared that they experienced no difficulty in buying at it. 
Several sellers, however, asked 49s. 9d., and some of the 
leading makers quoted 50s. No. 1 Cleveland pig was 
bought at 51s. 9d.; and No. 4 foundry was obtainable at 
49s. Forge iron was also cheaper. Grey forge was 
47s. 9d. ; mottled, 47s. 3d.; and white, 46s. 9d. East 
Coast hematite pig fell in price, though more inquiries 
from the United States were reported, and shipments 
thereto are very good. Some makers attempted to fix the 
price of mixed numbers at 57s. for early delivery, but 
56s. 9d. was readily accepted by several firms, and even 
56s. 6d. was said to have been taken in odd cases. No. 1 
could be bought at 57s.; and No. 4 forge at 54s. There 
was not much doing in Spanish ore. Rubio was lds. 6d. 
ex-ship Tees, notwithstanding that some dealers en- 
deavoured to fix the price at rather more. The lower 
freights assisted in weakening the price of ore. _ Freights 
Bilbao to Middlesbrough were fixed at 4s. 9d. To-day the 
market was quiet, with little business doing, and quota- 
tions all round were unaltered. 


Manufactured Iron and Steel.—In most departments 
of the manufactured iron and steel trades business is very 
slack, and especially is this noticeable in the shops pro- 
ducing shipbuilding material. Further reductions have 
been made in quotations for ship-angles. The only 
branch that is keeping busy, and in which quota- 
tions are strong, is that making railway artices. Not 
only are steel rail producers well off for work, but they 
report a good number of inquiries concerning new orders. 
The following may now given as the market quota- 
tions : Common iron bars, 62. 5s. ; best bars, 67. 15s.; iron 
ship-plates, 62. 5s. ; steel ship-plates, 5/. 10s.; iron ship- 
angles, 62. 2s. 6d. ; and steel ship-angles, Bl. 7s. 6d.—all 





less the customary 24 per cent. Heavy sections of ste?! 
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rails are firm at 5/. 10s. ; and cast-iron railway chairs are 
still quoted 3/. 12s 6d.—-both net cash at works. 


Coal and Coke.—We are now at a time of the year 
when gas coal is at its fullest demand. The quotation is 
9s, 3d. f.0.b. and upwards, according to quality. Several 
collieries, with little coal to dispose of, will not quote 
below 10s. per ton. There is no alteration in the bunker 
coal trade. Requirements are met by a steady supply, 
and quotations are maintained. Manufacturing coal is 
somewh t dull, and coking coal is decidedly quieter. 
Coke prices show a downward movement, notwithstand- 
ing that large requirements have still to be dealt with. 
Medium blast-furnace coke has been dis of at as low 
as 16s, delivered here, but several sellers ask a little 
above that price. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a fair inquiry for steam coal, 
and it is expected that the demand will continue to in- 
crease till the close of the year. The best steam coal 
has been making 14s. 9d. to 15s. per ton, while secondary 
qualities have brought 14s. to 14s. 6d. per ton. House 
coal has been firm ; No. 3 Rhondda large has n 
making 14s. 9d. to 15s. per ton. Patent fuel has shown 
scarcely any change. Foundry coke has brought 19s. to 
20s. per ton, and furnace ditto, 17s. to 18s. per ton. As 
regards iron ore, Rubio has teen quoted at 14s. 6d. to 
14s. 9d. per ton; Tafna, at 13s. 3d. to 13s. 6d. per ton; 
and Almeria, at 14s. 9d. per ton. 


Monmouthshire Coal.—It was reported at Newport on 
Monday that Messrs. Frank Strick and Co., of ao 
and London, had secured an order from the Khedival 
Steamship Company, of Alexandria, for the supply of 
24,000 tons of Monmouthshire coal; and that ides. 
Powley, Thomas, and Co., had contracted for the delivery 
of 60,000 tons of Newport coal at Marseilles. 


Great Western: Railway.—A Parliamentary notice gives 
details of extensions which the Great Western Railway 
Company proposes to make in the West Glamorgan coal- 
field. Short lines are contemplated in the neighbourhood 
of Brynamman and Blaencaegurwen for dealing with 
mineral traffic in that district. The Great Western Com- 
pany hopes to obtain a direct and fairly straight route 
from the Amman Valley to the existing docks and the 
proposed new dock at Swansea, and will compete with 
the Midland Railway Company in the Swansea Valley. 


Liquid Fuel.—Oil fuel experiments are to be tried with 
the boilers of the Bedford, cruiser, at Devonport. All 
the eight boilers in the forward boiler-room are to be 
fitted with the appliances necessary for steaming by the 
aid of liquid fuel, but the Lords of the Admiralty have 
expressed a wish that the fittings shall be so attached 
that they may be readily removed should it be deemed 
advisable to revert to ordinary coal. As it is intended 
that the Bedford shall go into commission with the for- 
ward boilers fitted for burning oil, storage room for 300 
tons of liquid fuel is to be provided in tanks in the 
double bottoms. The Arrogant, cruiser, is also being 
fitted at Devonport with appliances for liquid fuel ex- 
periments. 

Electric Power for Carmarthenshire.—An application 
will be made to Parliament next session for a Bill to incor- 
porate the Carmarthenshire Electric Power Company, for 
the purpose of establishing and carrying on electric works 
in different parts of the county. At Carmarthen it is 

roposed to acquire the Carmarthen tin works, which have 

2en disused for some months past. 








Ratnway Coan Contracts. —The Lancashire and 
Yorkshire Railway Company has received an intimation 
from South Yorkshire colliery proprietors that they will 
require an advance of 6d. per ton in connection with the 
renewal of coal contracts this winter. A year since con- 
tracts were taken for locomotive supplies for the Lanca- 
shire and Yorkshire at 8s. 9d. per ton, so that 9s. 3d. 
e ton will be now required. If the Lancashire and 

orkshhire Company agrees to the advance, the Midland, 
the North-Eastern, and the Great Northern Companies 
will have to follow suit., The present current demand 
for ———— the supply, hence the advance now de- 
manded, 





Goons Carriacr By TRamMway.—At a meeting of the 
Mersey Docks and Harbour Board on Thursday, reference 
was made to the utilisation of electric tramways for the 
carriage of goods to and from Liverpool Docks. Mr. 
H. R. Robertson, chairman of the traffic committee, 
stated that they had been waited upon by a deputation 
from the tramways committee of the Liverpool City 
Council on the subject. The idea was that the Liver- 
pool tram lines should be connected with the lines 
of rails on the dock quays, that goods should be 
loaded into wagons electrically propelled, and that 
these should proceed during the night over the tram 
lines in Liverpool and join the South Lancashire Tram- 
way Company’s ‘system on the outskirts of the city. 
In this way goods could be distributed to various manu- 
facturing towns in Lancashire. It was considered that a 
very large decrease in the cost of carriage would thus be 
effected. The South Lancashire tramway system would 
soon be completed, and it practically connected eve 
important town in South Lancashire with Liverpool. 

he object of the Corporation Committee was to ascer- 
om whether they could calculate on the assistance of the 

oard in maturing and developing their ideas. The de- 
putation was assured that the Bock Board would heartily 
co-operate with the Se gecor ey in the matter, because 
any new departure which would diminish the handling of 
goods and lessen the cost of carriage would prove advan- 


MISCELLANEA. 


WE are asked to state that Mr. Swinburne’s inaugural 
address as President of the Institution of Electrical Engi- 
neers, which was postponed through the author’s illness, 
will be delivered at an extra meeting held in the Institu- 
tion of Civil Engineers, on Thursday, December 4 next. 


The question of municipal trading is to be discussed _ at 
the next meeting of the Cold Storage and Ice Association 
(hon. secretary, 19, Ludgate-hill, E.C.), which will be 
held on Wednesday, December 10, by permission, at the 
Institution of Mechanical Engineers, Storey’s Gate, St. 
James’s Park, London, 8.W. 


Some very important assessment appeals have just been 
settled in South Wales. The county authorities of Gla- 
morganshire having increased the rateable value of seven 
collieries from a total of 51,4662. to 70,565/., the pro- 
prietors appealed to the Quarter Sessions, with the 
result that the assessment was reduced to a total of 
48,3002., or less even than the old assessment. 


At a meeting of the North-East Coast Institution of 
Engineers and Shipbuilders, held on November 21 last, 
Mr. J. H. Heck read a —_ describing Clayton’s appa- 
ratus for extinguishing fires on shipboard . means of 
SO... The apparatus in question consists of a generator 
in which ordinary roll sulphur is burnt, and a fan by 
which the resulting SO, is drawn through a water-cooler, 
and forced into the hold in which the fire has broken out. 
When the latter is fully charged with gas the supply of 
fresh SO, is stopped, and the fan connections altered so 
as to circulate the gases from the chamber through the 
cooler and back again. This circulation is maintained 
until the temperature in the hold is reduced to 100 deg. 
Fahr., after which the hold can be opened up to the air 
again, there being then no further risk of the fire breaking 
out afresh. The —— advantage claimed for this 
system is the fact that the cargo is not damaged by the 
extinguishing agent, as it is if water or steam be used. 


The Billingsgate and Leadenhall Markets Committee 
of the Corporation have presented a report dealing with 
a suggestion by the London County Council, for joint 
action in the formation of a river embankment at Shad- 
well immediately adjoining the fish market, to provide, 
so far as the Council are concerned, a shaft for the pur- 
poses of the Rotherhithe and Ratcliff Tunnel, and to 
enable the Corporation to have the embankment extended 
along the length of the river front of the market. The 
committee have unanimously arrived at the opinion that 
it is most desirable for the future development of the 
market and property to join in the scheme. The City 
Surveyor estimates that, if the work were undertaken by 
the Council, the proportion of cost to be borne by the 
Corporation would be 15,0002. Under present conditions 
a large and recurring expenditure woul necessary to 
remove the great accumulation of mud on the river front 
of the market. The formation of an embankment would 
pede. gc to a large extent, with the necessity for any 
such work being undertaken, and the additional space 
and increased facilities would, in the committee’s opinion, 
increase the value of the property sufficiently to justify 
theexpenditure. Negotiations are involved with adjoin- 
ing owners, but the committee suggest that they should 
join with the County Council in making an application to 
the Thames Conservancy Board, and to arrange with tlie 
Council to meet the cost up to 15,0002. 


Some further details as to the fire on the New East 
River Suspension Bridge, now in course of construction 
at New York, and which was noticed in the daily papers 
a fortnight ago, are to be found in the American tech- 
nical journals now to hand. The fire broke out on top of 
the New York tower, where there was a large wooden 
shed or frame which had been used in constructing the 
cables, and where, moreover, was a store of the cable- 
covering composition, which was of an inflammable 
nature. The southern frame was completely destroyed, 
and the heat softening the cables supporting the foot- 
way between the two towers, they gave way, wreck- 
ing the two foot-walks. These, however, did not fall 
into the river, as they became entangled in the suspenders 
which had already been hung from the main cables. 
Three of the main cables have been damaged, the extent 
of which is not, however, yet known, but is certainly 
less than was at first ——* It will, however, be 
necessary to cut out the damaged wires, probably some 
hundreds in number, and replace them by sound-wires. 
The steel bracing bars of the tower were bent and warped 
in several places. The total damage done is estimated 
at 10,0002. Fortunately no lives were lost. We may 
add that the main cables of the bridge weigh 5000 tons. 
Each consists of 7696 wires of No. 6 gauge, having a terisile 
strength of 200,000 lb. per square inch. hese were 
drawn in lengths of 4000 ft. or over. The bridge is in- 
tended to carry four surface railway tracks, two tracks 
for ‘‘elevated” trains, two roadways for vehicles, and 
two footways for pedestrians. 


Mr. Wilson Worsdell, locomotive superintendent of the 
North-Eastern Railway, lecturing at Gateshead concern- 
ing the recent tour of North-Eastern Railway officials in 
the United States, said they were not cursed in America 
by a Board of Trade, and were able to do such things as 
fly-shunting express trains—letting them run loose into a 
station and bringing them up by means of the Westing- 
house brake. ithout such a free hand he was convinced 
that they could not work their traffic in places like New 
York. One thing that astonished him was the steadiness 
of therunning on American lines, one reason, he oe 
being the elastic lines. He would like to see English 
lines made in-the same way, and he believed they would 
get more mileage out of their locomotives. Referring to 


10 ft. 6 in., as compared with 8 ft. 6 in. in England, and a 
height of 16 ft., compared with 13 ft., which gave them 
the oppostanity of building much more powerful engines. 
He added that in America they required all their officials 
to be mechanical engineers. On one run, from Buffalo to 
Jersey City (447 miles), there were no signal cabins, the 
whole block system being a worked. The 
system wasquite safe, and was spreadingall over the States, 
and one did not know what might be done in the future 
even here. Describing Boston Station, he said that 
with 775 trains in and the same number out each day, it 
was worked by one signal cabin with seven men, by means 
of the pneumatic system now in useon the North-Eastern 
Railway at Tyne k. Attheend of their visit the 
visited some hnes in Connecticut, and saw local lines whic 
were originally steam-worked and ran four trains a 
day at a loss, now, after electrification, running 14 cars a 
day at a profit. That largely accounted for the decision 
of the directors of the North-Eastern Railway Company to 
* electrify” their local lines, though even there the Ameri- 
cans had an advantage in not having to protect the third, 
or ‘‘ live,” rail as the North-Eastern would have to do, 
He believed the future of the local lines in all parts 
of the country, where they had to compete with tram- 
ways, would be electrification. 








GerrMAN Ro.iine Stock.—Orders have been recently 
given out in Germany for 416 locomotives, 831 passenger 
carria; and 5000 trucks. The orders have been di- 
vided between the principal German mechanical con- 
struction works. 





BEte1an CoA Exports.—The exports of coal from Bel- 
gium in the first ten months of this year were 4,047,136 
tons as compared with 3,821,057 tons in the corresponding 
period of 1901. The exports of briquettes were 559,973 
tons, as compared with 579,898 tons ; and those of coke, 
678,792 tons, as compared with 693,265 tons. 





PrrsonaLt.—Mr. A. C. Amos, of 20, Bucklersbury, 
E.C., announces that he has been appointed sole London 
agent to the Consolidated Pneumatic Tool Company, 
Limited, which is an amalgamation of the New Taite 
Howard Pneumatic Tool Company, Limited, and the 
International Pneumatic Tool Company, Limited.—We 
learn that Mr. H. C. Meyer, hitherto proprietor and 
editor of the Engincering Record, has decided to retire 
from business, and has accordingly sold this journal to Mr. 
James H. M‘Graw, who owns TheStreet Railway Journal, 
The Electrical World and Engineer, and The American 
Electrician, pam which have gained a deservedly high 
position in the estimation of engineers. Mr. Meyer will, 
we understand, still act as editorial adviser, 





CataLocurs. —The Lahmeyer Electrical Company, 
Limited, of 109-111, New Oxford-street, W.C., have 
issued a circular describing their direct-coupled machines 
for a two-system supply. These machines are specially 
intended to act as spare or auxiliary generators in 
stations supplying two different kinds of current, an 
alternating current, say, for lighting, and a continuous 
current for tramway work. Each unit, therefore, 
consists of an engine coupled to two dynamos, the 
engine being capable of driving but one of these 
dynamos at a time under its full load. As it is highly 
improbable that both the “alternating and continuous 
sides ” of a station would fail simultaneously, this method 
provides a stand-by for each side at a cost of one ~~ 
only.—Messrs. Geipel and Lange, Westminster, S.W., 
have sent us a pamphlet describing the ‘‘ Vulcan” 
portable potentiometer which they are now introducing 
into this country.—Mr. H. Ronnbeck, of Middlesbrough, 
has sent us a copy of his list of special sections of iron 
and steel used in shipbuilding. —The International Elec- 
trical Engineering Company, of Clun House, Surrey- 
street, W.C., have published a small illustrated pamphlet 
describing a central station at Ploesci, recently fitted up 
by them.—The Combination Metallic Packing Company, 
of Hillgate, Gateshead-on-Tyne, have sent us a copy of 
their new catalogue of packings. — The Christensen 
Engineering Company, of 59, City-road, London, have 
published a pamphlet giving very full particulars of their 
air-brake system, which has been developed with especial 
reference to electric-traction requirements, The firm also 
make electrical machinery, ‘which is described in another 
section of their catalogue.—Messrs. Mather and Platt, 
of the Salford Iron Works, Manchester, who have taken 
up the manufacture of the Kérting gas engine, recently 
described in our columns (see ENGINEERING, September 26, 
page 410), have now issued an illustrated pamphlet 
describing in detail the special features of these engines. 
—Messrs. Pollock Whyte and Waddel, of Johnstone, 
near Glasgow, have sent us a — describing their 
‘**Globe” combined keyseating and _ slotting machine. 
This machine will cut keyseats 3in. wide by 24 in. long at 
one breadth, and by og a compound table any width 
desired can be cut.—We have ‘received from the United 
States Metallic Packing Company, Limited, of the Soho 








American locomotives, he said there was a great advan- 





tageous to Liverpool: 


tage across the water, as they could go te a gauge of | 





Works, Bradford, a copy of a small pamphlet just issued 
describing the principal characteristics of their packing, 
and giving a list of users. It is claimed that the pack- 
work works well, even with steam superheated to 700 deg. 
Fahr.—We have received from Automobile Components, 
Limited, of 18, 20, 22, Church-street, Islington, N., a 
copy of their new catalogue of motor cars and accessories. 
Cars are supplied either complete or in separate com- 
ponents to be assembled by the purchaser. The principal 
of these components are separately illustrated and de- 
scribed; amongst them we note three different patterns 
of speed-changing gears. Engines are also supplied 
separately, and in view of their low poy might prove 
convenient in small workshops as well as for motor cars 
proper. An engine of 2? horse-power is listed at 11/. 5s. 
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STEAM BOILERS AT THE DUSSELDORF EXHIBITION. 


(For Description, see Page 707.) 






Fig. 22. 
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countries for similar Advertisements. — 
NOTICES OF MEETINGS. 


tory of the Royal College of Science, Exhibition-road, South 
Kensington, by invitation of Professor Callendar. Agenda: 1. 


F.R.S. 2 ‘* A Lecture Experiment to Determine the Value of the | - 
Mechanical Equivalent of Heat,” by Professor Callendar, F.R.S. |} 


Council meeting at 4 p.m. 


December 1, at the Chemical Society’s Rooms, Burlington House, 


Acid,” by Mr. Arthur Marshall, F.I.C., F.C.S. ‘The Interaction 


Employed in =n the Gases Escaping from Vitriol Chambers,” 


by Mr. R. Forbes 
B.Sc., &c. ‘Note on the Determination of the Strength of Sul- 


ing will commence at 8 p.m. 
Society oF ARts.—Monday, December 1, at 8 p.m. Cantor 


day, December 3, at 8 p.m. ‘‘Some Aspects of Photographic 
Development,” by Mr. Alfred Watkins, Sir William Abney, 
K.C.B., D.C.L., D.Sc., F.R.8., will preside. 


United Service Institution, Whitehall. A paper will be read en- 


will be taken at 7.30 p.m. precisely. 
Tue INstiruTION OF CrviIL ENGINEERS.—Tuesday, December 2, 


At this meeting the monthly ballot for members will be taken.— 


London and North- Western Railway,” by Mr. A. Reynolds, Stud. 
Inst. C.E. The President of the Institution, Mr. J. C. Hawkshaw, 
M.A., will occupy the chair. 


square. The chair will be taken at 8.30 p.m. Dr. D. Walsh will 


read a paper on “X-Rays in Ophthalmic Work,” with lantern 
slides. Mr. Isenthal will show the Nodon electric valve for con- 
verting alternating into continuous current. 


Hall), when a paper will be read on ‘‘Some Notes on Tunnelling,” 
by Mr. A. E. Rogers, M.A., A.M.LC.E. 


ber 4, at the Institution of Civil Engineers, there will be an extra 
meeting, at which Mr. Swinburne will deliver the inaugural 


ber 13. 
Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, December 5, 


meter,” explained simply, without mathematics, by Mr. 
Tennant, A.M.I. Mech, E., past Chairman. 

Growweists’ AssociaTION, LoNpoN.—Friday, December 5, at the 
University College, Gower-street, W.C., at 8 p.m., when the fol- 
Miss Catherine A. Raisin, D.Sc., illustrated by lantern slides. ‘‘A 


London Basin,” by Mr. A. K. Coomaraswamy, B.Sc., F.G.S. 
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THE FRENCH NAVAL PROGRAMME. 


about two years ago. He was also very severely 
attacked in the Chamber on Monday last. This 
action of the Minister of Marine, as will Le 








LIMITED, WALLSEND-ON-TY NE, 





Students’ meeting, Friday, December 5, at 8 p.m. Paper to be pletion. 
read : “The Erection of Steel Bridges ; Sheffield Extension of the at the time, and his ideas as to what the navy 


should be are quite different from those of M. 
RénteEN Society. —Thursday, December 4, at 20, Hanover- Pelletan, the presse t Minister. When the yee 
gramme and the Bill came up for discussion two 


remembered, created a great commotion in the 
TRACTION and TRANSMISSION. French Parliament and Press ; it was, of course, 
and very naturally, duly noted also by most foreign 
countries. It is to be remarked, however, that 
. the conclusion generally arrived at, that France 
Published at the offices of Enavxerina, 35 and 36, Bedford-street, | was going to reconsider the naval programme 
in question, is a too hasty conclusion. It is 
true that the present French Government find 
rack / it a difficult task to meet the expenditure 
for the new constructions, owing to the state 
sor of the Budget; but it is not the case that the 
and Illustrations in Text)...... 211 to LX., and Illustrations in practical consequence of the Minister’s decision 
will be an ultimate modification and a reduction 
in the naval programme. The real state of matters 
and” Iustrations in | may be summed up as follows. 


The naval programme was voted by the law of 


Tash) . 0 ciscvucacdsaates | csbove 1 
‘ . December 9th, 1900. It authorised the ee 
of Marine to build in the Government yards, an 
VOLS, 11, I, AND 1V., NOW READY. PRICE 10a > RACH. NET. | +, order from private works, a number of ships ra 
NOTICE TO CONTINENTAL ADVERTISERS. |* total of 526,836,000 francs (21,000,0001.). The 
programme included— 


Five battleships of 14,865 tons, 
Five armoured cruisers of 12,600 tons, 
Twenty-eight destroyers of 305 tons, 


seectunatase dusk Wauase’ aes eae Ga and a number of torpedo-boats and submarines, 
land should be sent iendeum the reed Havas, the types of which were not finally decided upon, 
8, Place de la Bourse, Paris, Sole Agents for those | but which were to cost a total of 118,300,000 francs 
(4,730,0001.). While voting that the programme in 
= |question should be carried out in principle, the 
French Parliament admitted that the required sums 
Puyst2aL SOCIETY Lonpon.—A ti f the Society will be i 
held at pms on Friday, November 38, fa the Physical Labora {Yo eee, the exbendititre Show Pe eet a oxtra, 
Y ordinary sources were provided to meet them. 
‘“*A Slide Rule for Powers of Numbers,” by Professor J. Perry, This method of acting is contrary to that followed 


n most other countries. The outlay was to reach 


3. ‘A Portable Capillary Electrometer,” by Mr. 8. W. J. Smith. |a very high figure, for it was estimated that the 
Society oF CHEMICAL INpUsTRY.—LoNDOoy SEcTION. — Monday, credits to be opened on the Budget for 1900, or 
December 1, at the ¢ § Rooms, Burlingto subsequent years, to meet the cost of all the various 
iccadilly. The following papers wi read and discussed: | works authorised, were to amount to a total of 
‘‘The Influence of Impurities on the Specific Gravity of Sulphuri hs ee 

He a PCS. “The Intemetion | 762,212,000 francs (30,480,0001.), to be expended 


of Sulphurous and Nitrous Acids as Affecting Various Absorbents | down to December 31, 1906. 


The vote of this comprehensive‘programme had 


arpenter, F.1.C., &., and Mr. J. E. Linder, . i 
» &e. only been obtained after a long series of unsuccessful 
phuric Acid,” by Mr. Arthur Marshall, F.1.C., F.C.S. The meet- attempts, due to the instability of, and also to the 
differences of opinion entertained by, the various 
lectures. “The Future of Coal Gas and Allied Iluminants,” by succeeding Ministers of Marine. A decision had to 
Professor Vivian B. Lewes. Four lectures. Lecture II1.—Wednes be arrived at with regard to the most suitable ships 
recommended for adoption. This illustrates one 
Society oF ENGINEERS.—Monday, December 1, at the Royal of the difficulties met with in France in the proper 
ration of a naval programme. All hesitation, 
titled “Depreciation of Plant and Works under Municipal and | however, was dispelled at last, and a programme 
Company Management,” by Mr. Charles H. W. Biggs. The Chair had been prepared, to be carried out in a com- 
paratively short time, so as to obtain a powerful 
at8p.m. Paper to be submitted for discussion: ‘‘ High-Speed | and a homogeneous squadron the units of which 
Electrical Generating Plant,” by Mr. Thomas Herbert Minshall. Pac ‘ 
were not to be out of date previous to their com- 


M. de Lanessan was Minister of Marine 


communicate ‘An Observation Bearing upon the Therapeutic | years ago M. Pelletan fought vigorously against 
Action of the Focus Tube,” Mr. Stephen Mayou, F.R.C.S., will it, in the first place because he is not at all partial 
to large ships, although the course of studies he 


has followed cannot have developed to any con- 


CiviL AND MECHANICAL ENGINEERS’ Suciety.—Thursday, Decem- |. PF 
ber 4, at 8p.m., at the Caxton Hall (late Westminster Town | Siderable extent his knowledge of naval matters, 
and also because he wished that the future should 


not be decided upon in advance, and that such a 


Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Decem- 
large number of ships should not be ordered at one 


time. He wanted to maintain the method that had 


address, which was postponed on account of his illness on Novem- always been followe d, by which each succeedi ng 


Minister is able to give effect to his own private 


at 8p.m., at the Westminster Palace Hotel, paper on ‘‘ The Moe 8 conceptions as to what the naval constructions 


should be, notwithstanding the fact that this 
method of acting has resulted in a multiplicity of 
types, and in the constant remodelling of ships 
under contract. Now the law of 1900 had for its 
object to settle, for a length of time at all events, 
a definite programme. 

Two of the battleships and four of the armoured 
cruisers were in hand before the commencement of 
1902; moreover, a battleship (first styled A 11, 
then Liberté), and a cruiser (C 5, then Ernest 
Renan), were included in the Budget for 1902 for 
a large expenditure ; while three other battleships 
(A 12, A 13, and A 14) were included only with 
a view to settling of contracts, thus enabling the 
builders to order the required material in good 
time. The contracts had actually been signed, and 
a first payment of more than 1,000,000 francs 
(40,000/.) had been set apart on paper for the first 
quarter of 1903, to be handed to the builders on 
their showing at that date that they had gathered in 
their yard a given quantity of the material referred 
to (this is the usual practice in France as esta- 
blished by law). These contracts stated that the 


iaks. 


EET Re EU MINE Ames 20 eae MTR 


niniaanceenenntieninnsliniguicuipiiaidiaiteurc et 





714 


ENGINEERING. 





[Nov. 28, 1902. 








ships were to be delivered by the firms, ready 
throughout for active service, in four years’ time, 
counting from May, 1902. M. Pelletan had tried, 
when discussing the Bill, to obtain that a delay 
be voted in the settling of these contracts, which 
would have resulted in postponing the works’ orders 
for material. His objection was that Parliament 
would be, in fact, voting in anticipation the whole 
of the budgets for the naval constructions of the 
following years, the Bil showing the successive 
amounts of expenditure up to 1906; but he failed 
to obtain a hearing. 

The French Parliament had therefore clearly 
expressed their wish to follow up in its entirety 
the whole programme decided upon by the law 
of 1900; and this point should be borne in 
mind, for M. Pelletan disputes it, with a view 
to justify his recent attitude. As a consequence 
of this law, M. de Lanessan had ordered the 
battleship A 11 (or Liberté) to be built by 
the Chantiers de la Loire, at St. Nazaire; the 
A 13 (or Vérité) to be built by the Chantiers, of 
Bordeaux ; and the 414 (or Justice) to be built 
by the Forges et Chantiers de la Méditerranée, at 
La Seyne. The A12 (or Démocratie), ordered 
from the Government yard at Brest, need hardly 
be mentioned, as the Government can stop the 
work they place in their own hands, the case being 
quite different to that of keeping an agreement 
entered into with a private firm. 

When M. Pelletan became Minister of Marine, 
he had not lost his desire to oppose the naval pro- 
gramme of 1900, and he decided to stop the prelimi- 
nary work that had been started on the four battle 
ships above referred to ; he refused, at the same time, 
to sign the contract, that was quite ready, for the 
cruiser C5, and for which the budget of 1902 included 
an expenditure of two million francs(80,0001.). What- 
ever be the opinion an expert may hold as to the re- 
lative value of battleships, cruisers, torpedo-boats and 
submarines, the sudden adverse decision of the Mini- 
ster of Marine is none the less to be regretted by our 
friendly neighbours. In the first place, these ships, 
for which the orders had been given out, repre- 
sented a vast amount of work in design and calcula- 
tions ; the technical section of the Navy department 
had spent months in calculating the working draw- 
ings, and these had then been inspected and modified 
more or less by the working committee, formed of 
distinguished officers taken from the various corps 
of the Navy, and whose duty is to supervise the 
drawings and plans, in order to ascertain that the 
military and fighting conditions have been fully met. 
In France two years generally elapse between the 
date on which the plans of new ships are first 
started and that on which building is actually 
commenced in the yards ; if the plans of the above- 
mentioned ships are to be reconsidered afresh, the 
result will be a delay of about two years in the con- 
struction of the ships. It is not necessary to add 
that when several units are built at one time, 
on the same pattern, a large saving is the result. 
M. Pelletan’s decision, if carried out, will there- 
fore probably cause a great loss of time and an 
increased expenditure. 

Other consequences will also follow. The private 
firms have, of course, declined to permit their con- 
tracts to be cancelled, as they had already entered 
upon agreements with other firms, on the strength of 
these same contracts, for the supply of the necessary 
material ; they had commenced to store this, and, 
as is their right, they have instituted proceedings 
against the Government. At this stage it is most 
interesting to note that in all the agreements entered 
into between the Government and _ private firms, 
very heavy fines are stipulated to be paid by the 
latter when the work is not ready at the appointed 
time, and all the dates for the delivery of the 
ships have been decided by a law in the present 
instance. 

The reasons which have led the Minister of 
Marine to take this step appear to some extent 
to be of a personal nature ; but he has been guided 
also by financial considerations, in which the 
Chamber did not enter fully when the Bill was 
discussed, the prospect of a powerful increase in 
the fleet having been paramount in the mind of 
the majority. These financial considerations will 
evidently lead to a delay in the execution of the 
programme of 1900, if not to its curtailment. 

In the recent discussions, M. Pelletan suggested 
on several occasions that the work had been started 
and pushed forward partly with a view to ensure to 
capitalists their dividends. M. Pelletan, it must be 
remarked, belongs to the parliamentary group which 





holds capitalism in abomination, and considers as an 
injustice all the profit capital can make when em- 
ployed for industrialor other purposes. He is in 
favour of establishing Government steel and engi- 
neering works, for one of the earliest results would 
be, in his opinion, to reduce the cost of armour. 
We cannot believe that he has failed as yet to 
ascertain the exact cost of putting down and use- 
fully working an neiihe works for the pro- 
duction of plates as they are now required. He was 
very happy, we are told, to give rise to an incident 
of the kind in order to fprther his attacks against 
capital and against the large French private manu- 
facturer. He wanted Parliament to believe that the 
latter are ever designing means to urge on expendi- 
ture, and he even accused naval architects of being 
accessory to underhand methods, their wish being to 
become some day managers or directors of several of 
the private firms! In our opinion, although we are 
outsiders, all these allegations were not sufticiently 
combated; the line of argument having borne 
mostly on the fact that, while capital would suffer 
by the suspension of the contracts, the workmen 
would have to remain out of work. It would have 
been simple also to argue that, by suspending 
the contracts, agreements finally entered into by 
the express desire of the Chamber would be 
violated. 

Several of the Minister’s statements, however, 
and also subsequent measures that have been 
taken, lead us to believe that the Government 
were prepared to attempt at least a provisional 
suspension of part of the naval programme, simply 
because of momentary financial strain. We 
are confirmed in this opinion by recent state- 
ments made by M. Leroy-Beaulieu, who is well 
known never to exaggerate matters. This eminent 
statistician insists upon the real existence of 
the financial difficulties referred to, and he shows 
that the Budget for 1902, like that for 1901, 
will close with a heavy loss, and that no great im- 
provement in the situation can be hoped for if the 
finances are not more economically managed. He 
bases his statements on the report issued by the 
Parliamentary Budget Committee, and argues upon 
the deficits of 1898, 1899, 1900, and 1901, which 
amount to 571 million francs (about 22,000,000/.). 

Fresh expenditures have been decided upon, those 
for the navy counting among the highest. The 
Senate mentioned that economy should be carried 
out,-and it may not be astonishing that the Govern- 
ment decided upon the course they have taken. 
M. Pelletan mentioned the necessity there was 
for retrenchment ina letter he wrote to the private 
firms in question. He stated this also in the 
Chamber, but the members did not appear to pay 
great attention to his statements on this head, see- 
ing the way in which he laboured to justify his policy. 
The general opinion, notwithstanding all economi- 
cal statements, is that the amour-propre of the 
nation is at stake, and that the whole programme 
of 1900 must be carried out. The ultimate vote 
gave satisfaction to the Ministry, but the decision 
arrived at clearly stated that the programme should 
be taken in hand, and the Ministry met immediately 
to consider the necessary steps to take for continuing 
the work so lately suspended. Seeing the little 
heed that was given in Parliament to economical 
considerations, it is doubtful whether these will be 
discussed again in the near future, Parliament and 
the majority of the electors feeling convinced that 
the safety of the country would be compromised 
were the naval programme abandoned. We repeat, 
this is a question of amour propre, our neighbours 
not wishing it to be said that their great scheme 
has been marred by lack of funds. Many other 
nations would think in the same way. We do not 
believe, therefore, that the programme will be 
reduced ; but in view of the actual situation, its 
completion may somewhat complicate the French 
Budget. 

A further proof that the French general budget 
is in straitened circumstances is afforded by the 
reductions made in the crews of the Mediterranean 
+ :acarten and by the explanations given by the 

inister of Marine to justify his decision on this 

oint. The number of men provisionally discharged 
is 1750, of which 192 have been removed from 
each of the battleships St. Louis, Charlemagne, 
and Gaulois, similar reductions having been made 
in the crews of the Bouvet, Jauréguiberry, Pothuau, 
Latouche-Tréville, Du Chayla, and Cassard. These 
are mostly deck hands, with a good proportion of 
stokers. The number of engine-room artificers 
remains practically unaltered: As the ships re- 





ferred to form the first line of defence, and 
are therefore liable to be the first called out, 
the step would show how great is the need for 
cutting down expenses, although it should be 
remembered that this is not the only instance 
in which a squadron has been placed on a peace 
footing. 

This measure may have been taken to prepare 
the public mind for a reduction in the personnel, to 
be discussed from an economical point of view when 
the various supplies come before Parliament. This 
reduction in the personnel would be reserved, so 
we find it stated, for the winter months. In 
this case, however, as in that of the programme, 
the national amour propre may also fight against all 
economy. 








DEEP-TUNNEL RAILWAYS. 

Arter the dramatic scene which took place in one 
of the Committee Rooms of the House of Commons 
on October 21, when the dissolution of partnership 
between the London United Tramways and the 
Morgan group of promoters was suddenly announced, 
and the Tramway Company threw themselves into the 
arms of Mr. Yerkes, the Bills for the tube railways of 
next session are naturally awaited with much in- 
terest. At the time of going to press it is 
impossible to speak with absolute certainty 
as to what they will all be, for there is still 
another Gazette to be published before the lists 
are finally closed; and it is possible that under 
the changed conditions promoters will find it diffi- 
cult to get their plans into shape before the very 
last minute which the law allows them. Still, it 
is more than likely that we have all the informa- 
tion before us as to next year’s projects ; that is, 
as far as they are given in the Gazette, which is 
only in very brief outline. The plans must be 
deposited not later than to-day with the Clerks 
of the Peace in the various districts ; those for the 
County of London being to be seen at the Sessions 
House, Clerkenwell Green. 

One naturally turns first to the schemes asso- 
ciated with the name of Mr. Yerkes, for he is the 
man in possession, and has recently thrown his 
opponent, Mr. Morgan, so heavily, that one feels 
curious to know what steps he will take to reap the 
spoils of war. Of course, much depends upon the 
action of the Government. It is understood that a 
Royal Commission is to be appointed to inquire 
into and report upon the entire question of urban 
and suburban communication in London, and if that 
be so, it is certain that Parliament will sanction no 
further tube main railways until the report is issued. 
An acquaintance with the methods of Royal Com- 
missions does not render us sanguine of seeing 
any further legislation on this subject for two 
years at least. That would certainly suit Mr. 
Yerkes. He is in possession of statutory powers for 
the construction of lines which will keep him occu- 
pied for a longer period, and if he make use of 
them he will be in such a strong position that 
the decisions of the Commission will matter 
little to him, for Parliament could not refuse to 
grant him further facilities in the way of connecting 
links. 

Naturally we turn first to the Metropolitan Dis- 
trict Railway, as that forms the backbone of Mr. 
Yerkes’s many ramifications ; unfortunately, most 
of the ribs are on one side only, but that will pro- 
bably be remedied in course of time. The railway 
may be classed as a deep tunnel in posse, for in 
1897 an Act was obtained to build two tunnels 
beneath the existing lines from Earl’s Court 
to the Mansion House. The company are now 
contemplating some changes in the deep-tunnel 
lines which they are authorised to construct below 
their present railway. One extension will be from 
Gloucester-road Station to Earl’s Court ; this is a 
deviation of a part of the line authorised by the Act 
of 1897. By a second Bill the company seek to 
construct a line from the west side of the triangle 
beyond Gloucester - road Station to Earl’s Court 
Station, and thence to Hammersmith. At the other 
end of the line, at the Mansion House Station, the 
deep tunnel is to be continued eastwards to Mile 
End, where it will make a junction with the White- 
chapel and Bow Railway at the Stepney Green 
Station. Thus the tubes will connect at the West 
with the electric tramways, and at the east with 
the Southend Railway, and afford rapid communi- 
cation between the Upper Thames at Twickenham 
and beyond, and the Lower Thames opposite the 
Medway: 
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Avery important branch of Mr. Yerkes’s network 
is the Great Northern, Piccadilly; and Brompton 
Railway. This is a consolidation of the Great Nor- 
thern and Strand Railway and the Piccadilly Circus 
to Earl’s Court line, for both of which Parliamentary 
powers have been obtained. The company are pro- 
moting two Bills. In the first they are seeking for 
additional lands, apparently as sites for railway sta- 
tions. They wish to take 23 and 24, Down-street, 
Piccadilly, portions of premises on the northern side 
of Long Acre, extending from Upper St. Martin’s- 
lane to Endell-street, a piece of land in Little Queen- 
street, adjoining the new Holborn to Strand-street. 
This company is to take its electric energy from 
the station now being erected in Lot’s-road, Chelsea. 
It will form a complete system from Wood Green 
vid Finsbury Park, St. Pancras, Holborn, and 
Long Acre to Piccadilly Circus. Thence along 
Piccadilly to Sloane-street, where the line diverges 
southward towards Earl’s Court. But the object 
of Mr. Yerkes is now to tie his system to the 
United Tramways, and for this purpose the 
company are seeking to construct new lines and 
extensions, and for these they are promoting a 
separate Bill. The first of these lines commences 
under Goldhawk-road at its junction with Campden 
Gardens, and runs thence to Broadway, Hammer- 
smith, close to the ‘‘Swan.” It will connect with 
the West London Tramways at both points, and will 
then run due east to Albert Gate, Hyde Park, close to 
the Knightsbridge Barracks. Here it will join with 
the Brompton and Piccadilly Circus Railway, which 
starts from Earl’s Court. We have thus a complete 
line from Goldhawk-road to Wood Green. But 
the Bill contains a surprise. Hitherto it seems to 
have been te policy of the Metropolitan District 
Railway Company to prevent any tube line being 
built in the Strand. But. with so many aspirants 
for that route they seem to have determined to 
make a virtue of necessity and occupy it them- 
selves. At any rate, the Great Northern, Pic- 
eadilly, and Brompton Railway is applying 
for another extension to commence in Piccadilly 
at the end of Air - street, and to end in the 
City by a junction with the railway authorised 
by the Metropolitan District Railway Act, 1897, 
at a point under the southern side of Queen 
Victoria-street, five chains eastward of the centre 
of the bridge carrying the London, Chatham 
and Dover Railway over that street. Evidently 
this line will run down the Strand and Fleet-street. 
A branch from it will start out by the church of 
St. Mary-le-Strand, and will rejoin it five chains to 
the east of St. Clement-Danes Church. From the 
lower end of Queen Victoria-street the main line 
will be continued to under the eastern end of the 
Mansion House Station of the Metropolitan District 
Railway, when it will join the deep line there. 
Powers are sought to enter into agreements with 
the Metropolitan District Railway, the Baker Street 
and Waterloo Railway, the Charing Cross, Euston 
and Hampstead Railway, the South-Eastern Rail- 
way, the London Central Railway, and the London 
United Tramways. 

It would seem as if the Metropolitan District 
Railway will be ina position, if this Bill should 
pass, to compete very vigorously with itself. It 
will have its existing lines, purified and electrified, 
the deep-tunnel lines to be constructed beneath 
them, and the new tube from Hammersmith along 
High-street. Kensington, Piccadilly, and the 
Strand, with branches from Earl’s Court to Sloane- 
street, and from Charing Cross to Holborn. It is 
difficult to see where the traffic is to come from to 
support all these railways, the more so as the carry- 
ing capacity of the existing lines should be doubled 
by electrification. 

A new company is projected to construct a deep- 
tunnel railway from Clapham Junction to the 
Marble Arch. The details given in the Gazette are 
very meagre, and it is not possible to follow the 
route with any exactitude. The southern terminus 
will be near the junction of Sangora - road and 
Strathblaine - road, near Clapham Junction. An 
intermediate station will be at Albert Gate, Hyde 
Park, not far from the north-east corner of the 
Knightsbridge Barracks. The northern terminus 
will be near the Marble Arch, at the junction of 
Edgware - road and Bayswater - road. Evidently 
the line will run beneath Hyde Park, and will, at 
its northern end, be in proximity to the line of 
the Central London Company. The Gazette does 
not give the names of the promoters, but the solici- 
tor is Mr. G. W. Perks, ‘so one would naturally sur- 
mise that the scheme was favoured by the District 





Company. There is, however, no direct evidence. 
There is a second railway projected from Clapham 
Junction to the Marble Arch. It is to commence 
near the intersection of St. John’s-hill and Strath- 
terrace, and to pass the Albert Gate entrance to 
Hyde Park at about 208 yards to the north-west. 
From there it will be continued to the southern end 
of Edgware-road, and here it will make an end-on 
junction with the North-West London Railway, 
authorised in 1899. Power is sought to make 
agreements with the Metropolitan District Railway, 
the Brompton and Piccadilly Circus Railway, the 
Central London Railway, the North-West London 
Railway, and the Metropolitan Railway. 

The Baker-street and Waterloo Railway Com- 
pany seem to be contemplating complete absorption 
in the Yerkes group. They are applying for 
powers to transfer all their rights and responsi- 
bilities to the Brompton and Piccadilly Railway 
Company and the Great Northern and Strand Rail- 
way Company, ‘‘or either of these companies, or 
any company to be formed to exercise the powers 
of these companies or either of them.” They 
also seek to take certain lands in Westminster 
Bridge-road, mostly belonging to the London and 
South-Western Railway Company. Itis noticeable 
that they speak of the Brompton and Piccadilly 
Railway Company and the Great Northern and 
Strand Railway Company as independent concerns, 
while two Bills are being promoted by the Great 
Northern, Brompton, and Piccadilly Railway Com- 
pany, as if it were only one undertaking. 

There is’ yet another company endeavouring to 
annex the Strand. The Central London Rail- 
way Company substantially renew their previous 
application for a railway from Shepherd’s Bush 
to the City, along High-street, Kensington, Picca- 
dilly and the Strand, to the City. This would 
give them a circle line round which the trains could 
run continuously, in both directions. They seek 
power to sink two shafts in the River Thames, 
one near Waterloo Bridge, and one near St. Paul’s 
Stairs, through which to raise the excavated clay. 
This scheme was well supported in the spring, but 
was rejected because the arrangements for raising 
capital were not considered complete. 

In addition to the lines already mentioned there 
are several projected running North and South, 
or between the northern and southern districts of 
London. 

The North-West London Railway Company, who 
obtained an Act in 1899, will next Session apply 
for an extension of their line. The new piece will 
commence under Bayswater-road, at the junction 
therewith of Edgware-road, and will run thence 
through Grosvenor-place to Vauxhall Bridge-road, 
stopping a few yards down it. This line would 
evidently furnish easy connection with the Metro- 
politan District Railway, and would also be close 
to the Victoria Stations of the South-Eastern and 
Chatham Company and of the London, Brighton, 
and South Coast Company. It would also cross 
the Brompton and Piccadilly Circus Railway near 
Hyde Park Corner. ' 

The Paddington, Victoria, and Kennington Rail- 
way is yet another line running from north to 
south. The promoters seek powers to commence 
the line at the junction of Bishop’s-road and East- 
bourne-terrace, behind Paddington Station, and to 
run thence to the junction of Bryanston-street and 
Edgware-road. The line would then proceed to 
Wilton-road, opposite to the entrance of Victoria 
Station, and down Vauxhall Bridge-road, and under 
the Thames, to the junction of Camberwell New- 
road and Dugdale-road, which would be the southern 
terminus. The generating station is to be at the 
junction of Camberwell New-road and Bolton-street, 
and the power is sought to make agreements with 
all the railways crossed or approached by the 
tunnel. There are to be subways connecting with 
Paddington Station and Vauxhall Station. 

It will be remembered that last session a Bill was 
deposited for the construction of a deep-tunnel 
line to the Crystal Palace, and that it was rejected 
partly, or wholly, for want of evidence of the 
financial stability of the promoters. This year a 
similar line is to be laid before Parliament. It is 
to start from the junction of Cunnon-street and 
Queen-street, E.C., and to run to Hanover Park, 
Rye-lane, Camberwell—a distance of 3 miles 1 fur- 
long 5 chains. From thence it will be continued 
4 miles further to the Penge entrance to the 
Crystal Palace. The generating station is to be 
built either beside the Thames, at Bear Gardens 
Buildings, or on the Peekham braneh-of the Surrey 





Canal. There is to be a subway connecting the 
City terminus with the intended extension railway 
of the Central London Railway, and with the 
Mansion House Station of the District line. 

The City and South London Railway Company is 
about to apply again for an extension from the 
Angel at Islington to the Euston Station. This has 
been refused once, but it is quite necessary for the 
convenience of the public in South London. The 
company is also seeking to construct a short railway 
near the south side of London Bridge, apparently 
in connection with a part of the tunnel which was 
abandoned when the new entrance to the City was 
constructed. The new line (being in part a sub- 
stitution for that part of the company’s existing 
railway on the west side’ of London Bridge which 
lies to the north of the point of commencément 
hereinafter described of the intended railway) 
commencing in the parish of St. Saviour by a 
junction with the company’s existing railway at 
a point 15 yards or thereabouts measured in a 
southerly direction from the river frontage of 
Hibernia Wharf and chambers, and 22 yards or 
thereabouts west of the western parapet of London 
Bridge, and terminating in the parish of St. Mary, 
Woolnoth, in the city of London, at a point under 
King William-street 10 yards or thereabouts 
measured in a northerly direction from the point 
where that street crosses Abchurch-lane. Power 
is also sought to appropriate, use, or remove 
part of the existing railway. A subway is to be 
constructed for foot passengers from the refuge at 
the junction of Cannon-street and King William- 
street to the King William-street station of the 
company. <A second subway will run from the 
same refuge to the platform of the Monument 
Station of the Metropolitan and Metropolitan 
District Railway Companies. Further, the Bill to 
be laid before Parliament transfers to the City and 
South London Company all the powers now vested 
in the City and Brixton Railway Company. 

The City and North-East Suburban Wectric Rail- 
way Company was one of those which withdrew its 
Bill when before the House of Lords’ Committee, pre- 
sided over by Lord Windsor, in the present session. 
It now seeks power to construct quite a network 
of lines. They commence in King William-street, 
E.C., in front of the Monument Tavern, and near 
the junction of Fish-street Hill with Eastcheap ; 
and the first section will end in the centre of 
Bishopsgate-street Within, opposite the church of 
St. Ethelburga. The line will then continue nearly 
due north beneath Bishopsgate-street Without to 
High-street, Shoreditch, near its junction with 
Rivington-street. The third section will extend 
from Shoreditch to High-street, Tottenham, at 
its junction with Seven Sisters’-road ; and the 
fourth will extend from Shoreditch to South- 
gate in King’s Arms-lane. This is practically the 
same railway as was laid out last year. Returning 
to the City end of the line we find a branch start- 
ing from the junction of Lombard-street and 
Gracechurch-street, and running to Cannon-street 
at its junction with Martin’s-lane. From thence it 
proceeds to make a junction with the Deep-Level 
Electric Railway, authorised by the Metropolitan 
Dictrict Railway Act, of 1897, under the existing 
Mansion House Station. Another branch from the 
main line will commence in High-street, Shore- 
ditch, and terminate at Waltham Holy Cross, near 
the ‘‘Green Man.” A small branch will connect 
with the siding of the Great Eastern Railway, near 
Quarter Mill-lane, Leyton. This was part of the 
Morgan scheme of last year ; but now it is proposed 
to couple it to the District line. 

The Watford and Edgware Railway, although a 
surface line, is designed to be an extension of the 
Edgware and Hampstead, and of the Charing 


Cross, Euston, and Hampstead tunnel lines to 


High-street, Watford, from Edgware. It is de- 
signed that the trains from the tunnel lines shall 
run without change on to the projected railway. 
It is proposed that the Edgware and Hampstead 
Company shall be absorbed by the Charing Cross, 
Euston, and Hampstead Railway. 








THE LATE FRIEDRICH ALFRED 
KRUPP. 

Tue sudden death of Friedrich Alfred Krupp 
—the second, and probably last, of the Kanonen- 
kénige—removes one of the most powerful figures 
from the industrial world. The death occurred 
on Saturday, November 22, in Villa Hiigel, near 
Essen. The tragic news caused consternation in his 
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native town of Essen, a quarter of whose 100,000 
inhabitants were in his direct employ ; and in his 
numerous other establishments, which altogether 
give occupation to 43,083 people, including a staff 
of 3959 members. The firm is, and remains, Fried- 
rich Krupp, and he was sole proprietor of all that 
his father left him, and what he had himself added 
since 1887. His father had attained an age of sixty- 
five years ; Friedrich Krupp 
was only in his forty-ninth 
year. 

As only son, successor, 
and heir of the great Alfred 
Krupp, the Kanonenkénige, 


and military officers; naval experts joined later. 
He needed their assistance to rule the vast army of 
workers, and the little state of now 150,000 people 
—men, women, and children—indirectly dependent 
upon the firm. The first workmen’s colony at 
Westend had been established in 1863 ; the plate 
and rail mills dated from 1864 ; the first iron mines 
at Horhausen, and the blast-furnaces at Sayn and 


All that had to be maintained and developed, in 
these days of keen and successful rivalry, of which 
the Diisseldorf Exhibition has given so convincing 
a picture. 
Smokeless powders soon necessitated new re- 
forms in gun manufacture, and then began the 
chief part of Friedrich Krupp’s own work. What 
his father had done for field and siege artillery, 
he wanted to do for the 

navy, and how fully that 

has been accomplished, we 

need not point out here. 

The manufacture of armour- 

plates was started in 1890, 





and of all his wealth and 
works, Friedrich Krupp 
had much to be thankful 
for, and had a very heavy 
burden to bear. We judge 
the son of a great man 
almost as a matter of 
course, by a comparative 
standard. What might ap- 
pear to be praiseworthy is 
passed over as inherited 
merit, but we do not fail 
to notice what is deficient. 
In the ordinary sense, 
life had been rendered 
easy for Friedrich Krupp. 
The steel works of Essen 
are crowded around the 
very modest cottage in 
which the founder of the 
dynasty, the grandfather of 
the now deceased chief, 
Peter Friedrich Krupp, had 
sacrificed health and vita- 
lity and fortune. Concern- 
ing this house, Alfred 
Krupp wrote, when direct- 
ing that it should ‘‘ be kept 
intact in order to give 
courage to the faint-hearted 
and to preserve him from 
vanity,” that, ‘“‘here I 
have dwelt for long years 
of misery and sorrow until 
the day of fulfilment of my 
boldest hopes.” 

Friedrich Alfred Krupp 
was born on February 17, 
1854, a few years after the 
Krupp steel had startled 
the engineering world at 
the first London Exhibi- 
tion of 1851. He never 
had to struggle ; he lacked 
the irreplaceable training 
that the school of adver- 
sity can alone impart to 
us. Phenomenal success 
seemed to crown everything 
that his firm entered upon. 
But he had a weak con- 
stitution. The visitor to 
the Krupp Works sees 
Villa Hiigel from the train 
in the distance, beautifully 
situated on a hill, with 
extensive woods at the 
back. His attention is 
drawn to the somewhat 
peculiar - looking ventila- 








with hydraulic forging 
presses of 2000 and 5000 
tons. The management 
of the Germania shipbuild- 
ing yards was taken over 
in 1896, and the total ab- 
sorption of these yards 
completed early this year. 
Meanwhile the Gruson- 
werk, of Magdeburg-Buc- 
kau, had been annexed, 
with another artillery 
ground at Tangerhiitte. 
The collieries Hannibal, 
Salzer, and Neuack had 
been bought entirely, blast- 
furnaces erected at Rhein- 
hausen, four steamers were 
built for use of the firm, 
and the general policy, to 
render the works self-sus- 
taining in every respect, 
was consistently and suc- 
cessfully adhered to. 

With these vast exten- 
sions, the board of manage- 
ment continued to grow, 
until it consisted, in April 
of the present year, of 
fourteen directors, ap- 
pointed by the proprietor, 
and a large number of 
assistant members. Twelve 
of the directors reside at 
Essen, one at Kiel, and 
one at Buckau. While 
keeping the reins in his 
hand, Friedrich Krupp 
could no longer be the 
soul of his offices and 
workshops as his father 
had been. The depart- 
ment of the employés’ 
welfare he reserved to 
himself as his particular 
domain. The paternal care 
of his men had earned for 
Alfred Krupp the name 
Arbeitervater. Alfred 
Krupp was one of the 
pioneers in this field, and 
his systematic reforms at- 
tracted many earnest visi- 
tors to his colonies near 
Essen, and also some who 
were more interested in 
the secret processes than 
in the workmen’s comfort 
and their acquiescence in 
patriarchal rule. The 








tors, which, he is told, 
Alfred Krupp fixed on his 
country seat in order 
to let his asthmatic son 
breathe as pure an air as 
possible. The boy and 
youth made long journeys 
with his tutor to strengthen 
his health, and spent his 
winters afterwards in 
Egypt, and of late on the 
Island of Capri, near Naples. Symptoms of weak- 
ness of the heart also manifested themselves. Much 
to his regret, Mr. Krupp could not even attend 
personally to receive the Bessemer Medal which 


Tue Late Herr Friep. A. Krvurp. 


works themselves re- 
mained rigorously closed 
to all outsiders until 
this year, when the Diis- 
seldorf Exhibition helped 
to open many doors ; 
then visitors were wel- 
comed in the way in which 
everything is done at 
Essen. There are now 
workmen’s colonies at 


Miilhofen, had been bought in 1865, the yearin| Westend, Nordhof, Dreilin den, Schederhof, 


which the round-wedge breech-closing mechanism 
had been brought out. When prismatic powders 
were introduced the artillery range at Essen was 


the Iron and Steel Institute awarded to him last | laid out, in 1867; the Martin process had been 


spring. 


j adopted in 1869, and the artillery range at Meppen, 


When his father’s death in 1887 placed him at| which has a length of 10 miles, was opened in 
the head of the establishment, he found himself | 1876. Finally, not to mention minor additions, 
surrounded by a board of directors—trained men of | the steel works at Annen (formerly Asthéwer and 


notable capacity—engineers, lawyers, financial men, 


Co.) had been incorporated with the firm in 1886. 


Kronenberg, Alfredshof, and Altenhof, all in the 
vicinity of Essen. The proprietor lived in_his 
splendid mansion, which he modestly called Villa 
Hiigel ; the chief officers likewise dwell in beautiful 
villas, surrounded by gardens, and villas are being 
built for the men. We have more than once 
touched upon these social features. The German 
law of 1889 had necessitated some changes in the 
administration of the funds. There are now Krupp 
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funds for invalids, the aged and disabled, for pen- | 
sions, to which men or employés must, or may, | 


contribute. There are also a gymnasium, a fencing | 


from the Krupp Cottage, the home of the family. the Austens, an association which accounts for the 
The German Emperor, who had repeatedly been a! change in name made by royal licence. At the age 
visitor to Villa Hiigel, followed the coftin on foot to| of eighteen he entered the School of Mines, with 


hall, houses for bachelors, a convalescent home, |the huge black marble block, simply inscribed | the view of becoming a mining engineer ; but upon 


industrial schools for boys and girls, more or 
less free of charge, a Catholic and a Protestant | 
church—the Catholics predominate in the district 
—co-operative associations, savings banks, insur- | 
ance agencies, and a slaughter-house ; in brief, | 
benevolent institutions of all kinds, well meant, | 
admirably managed on the whole, and liberally | 
supported by regular contributions and donations | 
by the firm. Yet changes will probably be effected 
in the future; autocratic 
benevolence has its own 
peculiar difficulties. 

The richest man in 
Prussia, Mr. Krupp could 
liberally follow his kindly 
disposition. He was a 
life member of the Upper 
Chamber of Prussia, and a 
member of the Imperial 
Diet from 1893 to 1898, 
when he was defeated by a 
clerical rival. He asso- 
ciated himself with the 
Imperial party, but re- 
mained a ‘‘hospitant” of 
the party. Highly sensi- 
tive and always reserved 
and anxious to avoid pub- 
licity, he was never a 
“sonasnig like the late 

aron von Stumm, the 
coal-king of the Saar 
district. The Press 
took little notice of him 
until he purchased a Berlin 
newspaper. This fact and 
his identification with the 
ambitious naval schemes 
exposed him to attacks. 
Like his father, he refused 
the Von (patent of nobi- 
lity); he was knight of high 
orders, however, and, as 
Councillor of State and 
Privy Councillor, entitled 
to the predicate Excel- 
lency. He himself much 
preferred to be called ‘‘ Herr 
Krupp” simply, even on 
grand occasions, and he 
knew how to maintain his 
dignity without the aid of 
titles. It is characteristic 
that in a country where 
titles are as much sought 
after as letters behind the 
name seem to be coveted 
over here, that the ofticial 
announcement of his la- 
mentable death by the 
directorium speaks of him 
simply as ‘ Our Herr 
Krupp.” According to 
this notification, he suc- 
cumbed to cerebral apop- 
lexy. 

Mr. Friedrich _ Krupp 
married, in 1882, Baroness 
von Ende, and leaves two 
daughters, the eldest in 
her seventeenth year. 
When Alfred Krupp died 
in 1887 there was no 
doubt concerning the 
future. At present the 
outlook is less clear. 
Alfred Krupp, it is 
said, had thought of appointing a relation, 
Mr. _Arthur Krupp, of Berndorf, near Vienna, 
administrator, in case of failure of male issue. 
But it is now asserted that Friedrich Krupp 
has left his whole property to his widow, and 
to his eldest daughter after her, with the sti- 
pulation that the establishment be carried on 
under the same name, and neither be sold, nor 
converted into a company for a period of twenty 
years, the — directorium to continue in office. 
That stipulation would exclude any purchase of the | 
mg by the State, which had. been considered pos- | 

e. 


On Wednesday last the funeral procession started | 








| 


‘‘ Krupp,” in the cemetery. Thousands of Krupp | obtaining the associateship of the school, the late 
workmen lined the streets. | Professor Graham, then Master of the Mint, 
secured his services; and in ss when Graham 
; ee S | died, he was appointed assayer, being in 1882 en- 
THE LATE SIR W. C. ROBERTS-AUSTEN. | trusted with ape duties sens. to the 
By the passing of Sir William Chandler Roberts- Queen’s assay-master. All the scientific, as dis- 
Austen at the Royal Mint on Saturday, metal- tinguished from the mechanical, operations of 
lurgical science has lost one of its really dis- coinage, were ultimately placed under Roberts- 
tinguished and enthusiastic votaries ; and the Austen. He had, up to the time of his death, been 
responsible for the stan- 
dard fineness of something 
like one hundred and thirty 
millions of gold coin, the 
accuracy of which has been 
truly remarkable. He was 
recognised as the authority 
on all technical operations 
connected with coinage, 
not only in Europe, but 
throughout the world. 
But like the alchemists 
of old, he proved that 
gold could be made, meta- 
phorically speaking, from 
the baser metals, for his 
research work yielded such 
practical value as to greatly 
assist the metallurgical in- 
dustries in improving and 
cheapening the product. 
The work in this direction 
may be said to have com- 
menced with Graham in 
the ’sixties, and was asso- 
ciated, amongst other mat- 
ters, with the occlusion of 
gases in metals; but in 
1880, when he succeeded 
Dr. Percy as Professor of 
Metallurgy at the Royal 
School of Mines, while 
still occupying his 
post at the Mint, his 
work broadened to the 
fullest extent ; and he 
gave, in a paper in 1888, 
the results of experiments 
which determined the in- 
fluence of impurities on 
the density and extensi- 
bility of gold, and estab- 
lished that this was due or 
controlled by the periodic 
law. An element with a 
larger atomic volume than 
gold greatly diminished 
both density and extensi- 
bility, whilst an element 
with smaller atoms tended 
to improve these qualities, 
This was probably the be- 
ginning of his long series 
of experimental research 
on the atomic theory of me- 
tals, and of the influence of 
traces of impurities on the 
whole mass. The Alloys 
From a Photograph by Mexrs. Eltiot and Fry. Research Committee of the 
Iustitution of Mechanical 
Tue Late Srr Witt1am Roserts-Austen, K.C.B. Po ea ny the apse 
thus provided a modus 
vivendi, and, it may be 
added, financial resources 
for the pursuit of such 
research work. Roberts- 
Austen acted as ‘ re- 
widely - experienced regret at his death at the | porter” to the Committee, and practically carried 
comparatively early age of fifty-nine years is inten- | out all the tests; and no one who heard him in 
sified by the conviction that, valuable and emi- successive meetings expounding the difficult. pro- 
nently suggestive from the practical point of view blems associated with the chemistry and micro- 
as his research work has been, there was every pro- structure of metals could fail to appreciate his dis- 
spect that its continuance would yield further and interested enthusiasm and great energy and ability. 








\far-reaching beneficial results. It is. therefore This Committee has made five reports, all, with 


subject for keen regret that the mental faculty the exception perhaps of the first, of direct practical 


| which was trained for the later work by the earlier utility ; and a final report has, we believe, been left 


research has been stricken down when at the in draft form by Roberts-Austen. The. first, sub- 
zenith of its power. mitted in 1891, was largely concerned with silver 

He was born in 1843, his father’s ancestry being and gold and, their impurities, with a continuance 
Welsh, and his mother belonged to the old Kentish of the argument already referred to, that the pro- 
family of Chandler, which had intermarried with perties of the elements are a periodic function of 
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their atomic weight; but thus early he evolved 
the cooling curve system in connection with alloys, 
which has since been developed so advantageously. 
In the second report, of 1893, we had a considera- 
tion of more practical metals. The effects of 
arsenic, antimony, and bismuth on copper were 
discussed with a view to alloys of merchantable 
metal, while the thermal behaviour of chromium 
steel was treated. The development of the next 
two years brought us some definite facts on the 
significance of the freezing points of metals, with 
cooling curves for electro-iron, and data on the 
effects of alloying aluminium with iron, copper, 
and nickel, now utilised for motors for bicycles 
and cars, if not also in the machinery of very 
high-speed vessels of the torpedo type. Brasses, 
coppers, and the diffusion of metals were the main 
points of the 1897 report, with a further considera- 
tion of the relation between the melting points of 
alloys and the atomic volumes of their constituent 
inetals, and as a development of this the freezing- 
point effect on copper tin alloys. It was about this 
time, too—in 1896—that he awakened popular in- 
terest by his establishment of the diffusion theory 
by popular demonstration, in his Bakerian lecture 
at the Royal Society, when he showed that with a 
block of gold and lead laid closely together with 
a mathematically accurate contact, the atoms of lead 
would pass into the gold. That the work of the 
Research Committee was adapted to the concurrent 
requirements of the metallurgist is proved by the fact 
that the fifth report dealt with carburised iron, at a 
time when interest was directed to the influence of 
cementation and chilling for the hardening of 
armour-plates. In this 1899 report various alloys 
were discussed, and the treatment of low carbon 
rail steel was considered from many points of view. 
There remains the final report of the Committee, 
already prepared ; it deals with the annealing of 
steel in a characteristically comprehensive way, and 
an appendix on the microscopic alloys of copper and 
tin an already been presented separately to the 
Institution. The work of the Committee will now 
be continued in the National Physical Laboratory, 
for the establishment of which Roberts-Austen was 
a vigorous advocate ; but there can be no question 
that the research undertaken, and the light it has 
thrown on the molecular changes in alloys, has 
already greatly extended their use. 

It goes without saying that the extent and nature 
of the work demanded considerable resource ; and 
a typical case may be quoted in the introduction by 
the subject of our memoir of an automatic recording 
pyrometer. Le Chatelier had invented an instru- 
ment for the purpose ; but it lacked the important 
essential of recording autographically the tempera- 
tures; and Roberts-Austen brought photography 
to his aid for this purpose. This he described in 
papers at the Iron and Steel Institute in 1891, 
1892, and 1893. To the same Institution he read 
a paper on the rate of diffusion of carbon in 
iron in 1896, bearing on the same subject as the 
Alloys Research work ; and while working under the 
same auspices on carburisation, he contributed to 
the Proceedings of the Iron and Steel Institute 
and to the Royal Society memoirs on the carburi- 
sation of iron by a diamond. Indeed, with a facile 
pen in the hands of a master of such an absorbing 
topic as the importance of alloys and the influence 
of molecular action, and equipped with facility for 
making tests and taking micro-photographs, it 
would have been surprising if records were not 
made in the Proceedings of almost all our Institu- 
tions. Thus, alloys formed the topic of his British 
Association lecture at the Newcastle meeting in 
1889, dealing with the hardening and tempering of 
steel, which was the means of beginning that long 
association with Osmond, the great French metal- 
lurgical chemist, that has added so much to our 
knowledge on the question of the thermal treat- 
ment of metals. It also formed the theme of his 
Cantor Lectures to the Society of Arts, of frequent 
addresses at the Royal Institution, where his skill 
as a demonstrator made his performances as 
welcome as they were profitable to the audiences; 
of a paper to the Institution of Civil Engineers, 
and of this year’s James Forrest Lecture to the 
same Institution. On each occasion a new phase 
of the subject was presented, and that with great 
perspicuity. 

For the Iron and Steel Institute he did splendid 
service; and in addition to the papers to which we 
have specifically referred, he made a_ notable 


triumph in his address on the action of projectiles 
and of explosives on gun tubes, delivered at the 








Stockholm meeting, when the King of Sweden was 
present. The micro-photographs of gun tubes were 
strikingly beautiful. He was President in the year 
1899-1900, and his address at the spring meeting of 
the former year was a masterly review of the work of 
his predecessors ; while at the Paris meeting in 1900 
he similarly eulogised the work of the French scien- 
tists. Both addresses were scholarly in style, and 
of a most informing nature. Indeed, they have been 
referred to as exceptional in these respects. It was 
during his presidency, and perhaps more than a 
coincidence, that Dr. Andrew Carnegie offered 
scholarships of research to the Institute. Roberts- 
Austen, too, improved the status of the Institute 
by enlisting the sympathy of Royalty; it was 
when he was President that a Royal Charter was 
granted, and it was from his hands that the Bes- 
semer medal was graciously accepted by her late 
Majesty, Queen Victoria. 

Roberts - Austen rendered service on several 
Government committees. In 1893 he was chosen 
to act as Chairman of a committee appointed to 
inquire into the laboratory arrangements of the 
Customs and Inland Revenue Departments. In 
the same year he served on a committee, appointed 
by the Secretary of State for India, to consider 
the best means of utilising for metallurgical pur- 
poses the water-power available on the completion 
of the Periyar Water Works. In 1896 he was a 
member of the Board of Trade committee, appointed 
to consider the cause of the deterioration of steel 
rails in ordinary use. In connection with the 
committee, he conducted an elaborate research, 
and furnished a report of great industrial im- 
portance. In 1897 he was directed to serve ona 
committee appointed to consider the desirability of 
establishing a National Physical Laboratory; and 
was chosen as a member of a small committee 
to report on the most suitable steel for ordnance 
work. 

Many honours, the highest his profession could 
pay, fell to his lot. He was President of the Iron 
and Steel Institute in 1899-1901, was elected an 
honorary member of the Institution of Mechanical 
Engineers in 1897, and of the Institution of Civil 
Engineers in 1901. He was one of the founders of 
the Physical Society of London, of which he was 
for some time secretary, and afterwards a vice- 

resident, and was an honorary secretary of the 

ritish Association for the Advancement of Science. 
He was elected a Fellow of the Royal Society as 
early as 1875, and served on the Council. He was 
also a vice-president of the Chemical Society and 
of the Society of Arts. He was made a C.B. in 
1890, and a K.C.B. in 1899, a D.C.L. of Durham 
College, in 1897, and a D.Sc. of Victoria Uniyer- 
sity, Manchester. He also served on the Govern- 
ment Commission in connection with various ex- 
hibitions-inventions, Paris, 1889, and Chicago. He 
was a Knight of the Legion of Honour, and was 
elected in 1893 a member of the Athenzeum Club, 
‘*for distinguished eminence in science.” 








THE RAILWAYS IN PARLIAMENT. 

APPARENTLY the great railway companies, con- 
sidered as a body, are marking time, and do not 
at present propose to greatly increase their capital 
expenditure on new construction. For this there 
is probably more than one reason. The last two 
or three years have yielded but poor returns to 
the investor in railway shares, and until there 
is an improvement in this regard it is probable 
that boards of directors will be inclined to post- 
pone any great increase in their mileage. Moreover, 
many, we imagine, are sitting on the fence, hoping 
that some other company will take the initiative in 
such matters as the adoption of electric traction, 
whilst if the present tentative adoption of 
power-signalling plants and of automatic signals 
continues to yield good results, the directors will 
find here a more profitable field for capital ‘ex- 
penditure than in any reasonable extension of the 
limits of their system. 

No new construction whatever is proposed in the 
Bill promoted by the London and North-Western 
Railway Company, but it would seem that they 
intend to spend a good amount of money in 
improving their stations and sidings. There is a 
certain altruism about this that should rejoice the 
heart of the philanthropist, since every improve- 
ment toa station increases its rateable value, and 
relieves to a corresponding extent the pockets of 
other ratepayers in the district. From a share- 
holder’s point of view, it is therefore not easy to 








justify any expenditure on stations not absolutely 
demanded by the traffic requirements. The Great 
Western Railway is almost as quiescent as its 
elder brother. In Wales the company proposes 
to make junctions near Llanguick between their 
Brynamman branch line and their Gurwen branch, 
and also with their South Wales line at Llann- 
sainlet Higher, whilst at Coed-ffranc a fresh junc- 
tion between their South Wales line and their 
Swansea aud Neath line is projected. In Pem- 
brokeshire it is propesed to make a new line from 
Goodwick Station to Llanstinan, and to make a 
deviation of their line from St. Dogwells to Spittal, 
authorised in 1898. In Somerset, a second devia- 
tion is proposed in line No. 2 of their Act of 1898, 
which authorised the construction of a line between 
Somerton and Charlton Mackrell. In Cornwall 
powers are sought for a short deviation on the 
existing line from St. Germans to Saltash, possibly 
to ease a curve. At Bristol the company propose 
to widen and improve their Bristol Port and 
Pier line, and we also note that a_ private 
individual proposes in another Act to make a 
light railway from this line at Shirehampton to 
Henbury, where there will be a junction with 
the Avonmouth and Severn Tunnel Railway. 

Coming to the Metropolitan District, it has to be 
borne in mind that the lines the company was 
authorised to construct by their Act of 1898 are 
still unfinished, so the new work now proposed is of 
minor importance, and consists merely of a junction 
at Hanwell between their authorised line No. 2 and 
their main line, and at Greenford of other short 
branches in connection with other of their authorised 
lines. We note further that the company propose 
to acquire the undertaking of the Ely Valley Rail- 
way Company. 

The Londonand South-Western Railway Company, 
which is the Great Western Company’s principal 
competitor, are directly or indirectly proposing a 
good deal of new work, being the only one of 
the principal companies that is. The principal 
scheme is for a line about 70 miles long from. 
the South - Western’s present line at Overton 
to Collingbourne Ducis, and on through Wilt- 
shire to Trowbridge, and thence to. Bath, Bristol, 
and Avonmouth. This line will give the South- 
Western a shorter line to Bristol than the exist- 
ing Great Western route. There will be a junc- 
tion at Kelston with the Midland, and at Mid- 
ford, near Bath, with the Somerset and Dorset 
Railway, whilst at Chillingbourne Ducis there will 
be a connection to the Midland and South-Western 
joint line. At Avonmouth there will be a connec- 
tion to the Corporation Dock sidings. This line 
is by far the most ambitious scheme brought for- 
ward for some years, and is the more remark- 
able in being promoted in an unusually slack year. 
At Southampton the company propose to make 
a siding along the Western Shore Railway to an 
electric generating station, but whether this station 
is to provide tractive power, or merely current for 
lighting stations and wharves, is not stated. An- 
other Bill in which this company is interested is 
an adjunct to the tunnel railway under the Solent 
to the Isle of Wight, which was authorised last 
session. A new line having a junction with this 
authorised railway at Milford is to give access to a 
pier 1470 yards, long which it is proposed to con- 
struct on the so-called Keyhaven Lake, which is 
really a channel in the Solent. The company is 
also largely interested in light lines, which it is 
possible may, some day, if the growth of traflic 
warrants it, be brought up to main line standard. 
In the meantime such lines serve a most useful 

urpose as feeders, and though they cannot be 
Built here for about 20001. a mile, as is done with 
pioneer lines in Australia, there is, nevertheless, a 
substantial saving as compared with the expenditure 
necessary to meet the Board of Trade ideas as to 
the equipment necessary for handling main line 
traffic. The most important of these feeders pro- 
posed by the company this session would seem to 
be a line from Totton, near Southampton, along the 
western side of Southampton water to Fawley, a 
distance of about 9 miles. Another light line pro- 

sed is intended to connect the company’s main 
ine at Newton Toney with the Amesbury and 
Military Camp Light Railway. s 

The only important scheme brought forward this 
session, apart from the new line to Bristol just 
mentioned, is that for an electric express line from 
London to Brighton. A similar Bill was thrown 
out last session, owing to a failure to comply with 
the Standing Orders. The new Bill, however, 
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differs in some details from its predecessor. As now 
developed, it is proposed to have the terminus a 
little east of Drury-lane, at the junction of Stan- 
hope-street and Clare-street, which, in view of 
the important County Council improvements in this 
neighbourhood, should prove an excellent site. 
We gather that the station will be below ground, 
and the line will proceed in a deep tunnel under 
the river, and not emerge to daylight till the open 
country is attained. The route selected passes 
through Mitcham, Beddington, Reigate. Horley, 
Worth, Cuckfield, Burgess Hill, Keymer, and 
Patcham, to Brighton, where the terminus will be 
at the junction of Montpelier-road. and Western- 
road. The sites selected for generating stations are 
at Coulsdon and at Hayward’s Heath. 

In this connection we may note that the London, 
Brighton and South-Coast line in its Bill seeks 
powers to adopt electric traction. Whether this is 
to be used for the express or for the suburban 
services does not appear. Both services would 
stand improvement, but the suburban is, indefi- 
nitely, the worse of the two, the trains being miser- 
ably under-engined. Of new construction work 
this company proposes but little. The existing 
junctions between their main line, the Old Kent- 
road spur line, and the East London line at New 
Cross are to be improved; and at Burgess-hill a 
new junction between their main line to Brighton 
and their branch line to Lewes is projected. 
The most expensive work contemplated is a 
widening at Battersea and another widening of 
their Brighton line—from the north side of Bal- 
combe tunnel right down to Brighton, a distance 
of about 16 miles. There is also to be a short 
widening through the station at Barnham Junction. 
In another clause of their Bill the company seek 
an extension of time for the purchase of the land 
necessary for the Three Bridges and East Grinstead 
line, authorised in 1900. 

Another company which is seeking powers to 
adopt electric traction is the Great Eastern Rail- 
way; and here it is apparent that business is 
meant, since the lands required for the generat- 
ing stations are specifically scheduled. One site 
selected is on the River Lea, near Mount Pleasant- 
lane, Clapton, and the other on the Regent’s Canal, 
near the Oval, Hackney. It would therefore seem 
that it is the suburban services with which the 
company proposes to make its initial essay in electric 
traction. Whether the sites in question have been 
chosen in order to make certain of an adequate 
supply of condensing water, or whether the com- 
pany also intends to have a portion of its sup- 
plies water-borne we are unable to say. The 
most important construction work foreshadowed 
in the company’s Bill comprises the reconstruction 
and widening of a bridge across the Wensum at 
Norwich, and across the Blackwater at Colchester. 
At Cromer the company proposes a junction between 
its lines and those of the Great Eastern, Midland, 
and Great Northern joint line. 

The Great Northern proposals are this year 
quite insignificant, and, unlike some of the other 
companies, there are apparently no proposals either 
by the company, or by independent parties, for 
light-railway feeders. Near Doncaster it is pro- 
posed to construct a junction at Loversall with the 
No. 8 line of the North-Eastern Act of 1902, and 
at Stevenage and Boston certain level crossings are 
to be suppressed. In the Metropolitan district 
powers are sought to construct an underground 
siding at Finsbury Park, and at King’s Cross a 
subway to the Great Northern and Strand Railway. 
The North-Eastern, which is the Great Northern’s 
—— partner in the East Coast service to Scot- 
land, projects nothing beyond a number of new 
emg between some of its many branches, or 
etween its own lines and those of other companies. 
Such junctions, whilst facilitating the handling of 
trattic, are of practically no public interest ; for 
the sake of completeness it may, however, be well 
to enumerate them. At Bedlington, in North- 
umberland, it is proposed to construct additional 
Junctions between the company’s lines to Morpeth 
and to Newbiggin. At Romanby, near Northaller- 
ton, there are to be new junctions between the 
Leeds and Stockton and the York and New- 
castle lines, supplemented further south by other 
junctions from the Leeds line at Newby Wiske 
to the York line at South Otterington. Powers 
are also sought for junctions at Castleford, 

tween the York and Normanton branch and 
the Leeds, Castleford, and Pontefract line; at 
orpe Willoughby, between the Selby branch and 





No. 1 line of the Lancashire and Yorkshire Act of 
1902, and also with the company’s Selby and Don- 
caster line; at Goole with the authorised Lan- 
cashire and Yorkshire lines ; whilst at Hull it is 
proposed to make a new line to the Victoria Dock, 
in substitution for that now in use. 

The most important work projected by the 
Midland Company is a widening of their line from 
Melton Mowbray Station to Saxby, a distance of 
about 4$ miles. At Thornhill, near Dewsbury, 
they propose a new goods deviation line in sub- 
stitution for that authorised in 1900. Other work 
consists of a station loop at Miller’s Dale, Derby- 
shire, and a branch from Stavely, Derbyshire, to 
the Oxcroft Colliery. In another Bill the com- 
pany propose to purchase the undertaking of the 
Belfast and Northern Counties Railway Company. 
Another railway in Derby, independently pro- 
moted, will connect the Midland’s Dore and 
Chinley branch at Grindelwood with the same 
company’s Derby and Manchester line at Bake- 
well, a distance of about 9 miles. Another pro- 
posed line, having a junction with the Midland 
Railway, is one from Arley to Coventry, passing 
through Fillongley and Corley. The line is to 
be worked either electrically or by steam, and local 
authorities are to be empowered to subscribe to the 
capital and to guarantee interest on the same. 

The Great Central Railway proposes the con- 
struction of a number of short lines, including a 
loop to the Barnsley and Barnetby Railway between 
Warmsworth and Hexthorpe, where there will be a 
connection with the Mill Thorne sidings. At Womb- 
well they propose to make a new junction between 
their Westborough branch and that to Chapeltown ; 
whilst in Cheshire, a branch is to be made from the 
Wirral Railway at Bidston to the sidings of the 
North Wales and Liverpool Committee. At 
Wallasey it is proposed to build further sidings for 
the Wirral line. The company further seek an ex- 
tension of time for works authorised in previous 
Acts, one of which we observe dates from 1866. 
The Maltby and Laughton district, lying south 
and east of Sheftield, containing valuable collieries, 
gave rise in past sessions to a struggle between the 
Lancashire and Yorkshire, the Midland, the Great 
Northern, the North-Eastern, and the Great 
Central Railway Companies, each of which brought 
forward projects for the railway development of 
the region. This contest has ended in the com- 
panies agreeing to construct the lines by means of 
a joint committee, which now seeks to acquire 
powers to construct the lines authorised here in 
1901 and 1902. The Great Central, in conjunc- 
tion with the Midland, proposes the construction 
of a line connecting No. 1 railway of the 1901 Act 
above mentioned with their line at Worsop, in 
Nottinghamshire. The Great Central Railway 
Company further propose to construct a light rail- 
way commencing in a junction with the Grimsby 
trams, and proceeding along a private road to 
Greatcotes, and thence onto Immingham. Running 
powers are sought over the tram lines at Grimsby. 
In the Liverpool district the Cheshire lines com- 
mittee propose a line from their Herculaneum 
Station to the Liverpool Overhead Railway at St. 
Michael’s Station, and seek running powers over 
the whole of the latter undertaking. These powers 
will enable the committee to take steam locomo- 
tives over the Liverpool overhead, and, if granted 
without a restriction in this regard, might seriously 
compromise the working of the latter company’s 
traflic. At present this is worked at a commercial 
speed of over 19 miles per hour, which is far beyond 
the powers of any steam locomotive yet built, the 
numerous stops rendering necessary an acceleration 
of over 4 ft. per second per second if the scheduled 
time is to be maintained. The joint committee, it 
should be added, also propose the use of electric 
traction. At the other end of the Liverpool Over- 
head system, a new line is projected from that com- 
pany’s Bootle Station to Sefton Station on the 
Southport and Cheshire Lines Extension Railway, 
and here again the running powers sought over the 
Liverpool Overhead system include the use of steam 
as well as of electric traction. 

The main feature of the Bill promoted by the 
South-Eastern and Chatham Companies is a 
clause conferring powers to work the railways 
in question — electrically. Certain lands are 
scheduled for purchase in London, Gillingham, and 
Dover ; but whether these are sites for generating 
stations does not appear. The Bill also asks for an 
extension of time for the widenings authorised in 





the company’s Bills of 1898, 1899, 1900, and 1901. 


The Metropolitan District Railway has a Bill 
of very many clauses, mainly dealing with the 
approaching electrification of the line. We observe 
that it is proposed to have sub-stations at practi- 
cally every other station between South Kensington 
and the Monument. The new construction pro- 
jected includes a deviation of the existing London 
and South-Western line, near Acton Green, and 
the construction of a new railway commencing in a 
junction with the District Company’s Ealing Exten- 
sion line, near Acton Green Station, and terminat- 
ing at Galena-road, Hammersmith, in a junction with 
the company’s present line there. A newline from 
Gloucester-road' to Earl’s Court, in substitution 
for that authorised in 1897, is also proposed. At 
the other end of the company’s system it is pro- 
posed to construct a line from Mark-lane Station to 
the now disused Tower Station, where it is in- 
tended, in conjunction with the London, Tilbury, 
and Southend Railway Company, to build a new 
station and sidings. _‘I'wo sites for the sub-stations, 
needed for working the company’s Western exten- 
sion lines, have been selected. One of these is at 
Hanger-lane, Ealing, and the other at Gunnersbury- 
lane, Brentford. Other clauses of the Bill provide 
for establishing through fares over the company’s 
lines and over the London United Tramways, and 
it is also proposed to establish a system of uniform 
fares or of zone fares. The company further pro- 
pose to acquire the undertakings of the Great 
Northern, Piccadilly and Brompton Company and 
of the Hounslow and Metropolitan Company. To 
the north of London a company proposes to con- 
struct a line from Watford, through Bushey, to 
Edgeware, where it is intended to have a junction 
with the Edgeware and Hampstead tube. 

In our next issue we will deal with the proposals 
of the Irish and Scotch Railway Company, and also 
with certain light railways not referred to above. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 13. 

ALL reports up to to-day from practically all iron 
and steel manufacturing centres in the United States 
show that consumption is increasing, but that very little 
business is being done in ordering additional material. 
No new conditions have arisen. General confidence 
prevails. At the same time prices are weakening as 
a result of an enormous increase in capacity and an 
over-bought condition. A great many concerns are 
now able to remain out of the market for quite a 
while. Merchant pipe and tin plates have followed 
wire goods in the downward trend. This is evidence 
of the fact that productive capacity has overtaken 
demand, This drop need occasion no apprehension, 
because the margins allow even further reductions. 
It is believed these shadings will increase demand, 
and thus strengthen the situation. Those branches 
which have not been affected yet are pig iron, steel 
billets, rails, structural steel, and plates. The steel 
mills will close the year with upwards of 400,000 tons 
on their books to be made next year. Car-builders are 
at present the only heavy buyers, and during the past 
two weeks have ordered some 70,000 tons of material, 
most of it at slight concessions from prices heretofore 
ruling. Pig-iron capacity is to be increased by the 
erection of about twelve recently-projected furnaces ; 
but the present conditions will most probably have 
altogether disappeared when those furnaces are ready 
to produce. 

A very interesting phase of the present situation is 
the attitude the United States Steel Corporation is 
taking with reference to the independents. Some 
papers refer to it as a “war” that is about being 
inaugurated ; but this is going too far. Ever since 
the organisation of that concern it was recognised 
that it would eventually be in a position to make and 
sell products at a lower cost than unorganised com- 
petitors; but no one anticipated such a condition 
would arise so soon—if it has arisen. The great cor- 
poration some time ago tried to buy a number of tubé 
mills, but their terms were refused, and hence the 
present contest. Quite.a number of charters were 
taken out to erect steel mills, but when it was realised 
that the ore supply was virtually in the hands of a few, 
the mills were never built, and will not be. 

The shortage of coke still continues. By the close of 
this week it is probable that nearly all the Shenango and 
Mahoning furnaces will be ‘‘out.” At present sixteen 
furnaces are banked in those two valleys. In the coke 
regions the railroads delivered only 400 of the 2200 
cars necessary for the day’s business. 

The most modern tube plant will soon be erected by 
the National Tube Company at McKeesport, Pa., 
where over 7000 men are now employed in tubemak- 
ing. Plans will be carried out which will materially 
reduce the cost of tube manufacture. This im- 





provement will enable that company to undersell 
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all competitors, and this expansion is made with that 
view. 

The American Bridge Company announce to-day 
that they have work enough to keep them busy for 
from six to eight months, and have orders on their 
books for delivery in June, 1904 

With the exception of wire goods, exports of finished 
steel have fallen to practically nothing during the past 
twelve months. he increase in the export of wire 
goods is due to the comparative low prices of steel. 
The American Stee] and Wire Company announce 
that they are able to supply the entire country with 
wire goods. 

The American Steel Foundries Company have 
applied to the New York Stock Exchange for the 
listing of its 15,500,000 dollars’ worth of securities. 
Its earnings for the past twelve months were 10 per 
cent. 

Consumers everywhere are now watching the course 
of the market with renewed interest, in view of the 
rumours of cuts that are being heard on all sides. 

November 20. 

The situation in the steel industry is somewhat 
critical, The points are these: Consumers generally 
have aR eet! pet for the future ; prices in many 
lines have advanced ; these advances have interfered 
to some extent with further buying. The high price 
of coke and of coal are adding to the cost of material. 
Besides these, there is a deep-seated feeling that the 
industry is reaching a point where buyers will hold 
back. The railroads hauling coke westward are un- 
able to meet the requirements. The glut of freight in 
Western Pennsylvania is simply beyond all precedent. 
President Cassatt, of the Penna. Company, with other 
officials, have been giving the matter their personal 
attention. They have borrowed all the locomotive 
power possible, have all the rolling stock they can com- 
mand, and yet there are thousands of cars which cannot 
be moved. Furnaces, mills, and industrial plants 
throughout a large area are unable to run to full capa- 
city, many furnaces being banked. There is no imme- 
diate prospect for an improvement. The situation in pig 
iron has not changed ; the situation in billets is more 
favourable. Prices have declined to 28 dols. per ton. 


This decline, instead of stimulating demand, has | 


aroused the suspicion of a good many buyers that 
there will be a further drop. They know there is 
room for a decline when they consider what it costs 
to make billets. Another influence that is working 
in the direction of lower prices is the liberal supplies 
of material from abroad. Negotiations are now 
pending for large quantities of billets and for finished 
material, as well as pig iron. The result of these 


conditions has been to lessen the anxiety of con-| 


sumers on this side to make further provision for 
the future. 
when they had better wait and see how things go. 
These observations do not apply to plates or structural 
material. It is probable that these branches of the 
steel industry will be kept at the maximum limit of 
capacity for an indefinite period. 

There has been heavy buying of rails, especiall 
throughout the West, the orders for the past as | 
footing up about 30,000 tons, so far as reported. All 
kinds of track material are in active demand. Nuts, 
track-bolts, spikes, and splice bars are all in urgent 
request. There is an urgent demand also for all kinds 
of old material of the heavier qualities, and prices have 
moved up in consequence. 

The situation will greatly improve as soon as an 
abundant supply of coke can be had both West and 
East. Reports from the Lake regions show that 
over 24,000,000 tons of iron ore have already passed 
down the lakes. This season the additional shipments 
will foot up between 2,000,000 and 3,000,000 tons. 
All the furnaces are well supplied. The United States 
Steel Corporation has been supplying room for enor- 
mous quantities of ore, so that no matter what 
happens, they will have ore to run their furnaces. 
The supply of cars for the Lake coal trade has been 
only fractional. Consumers throughout the North- 
West are facing a famine in coal and coke, simply 
because of the lack of facilities to make deliveries. 

General industrial conditions are satisfactory. The 
distribution of merchandise has reached phenomenal 
proportions, and an exceptionally busy winter is ahead. 








Gas at Toronto.—The Consumers’ Gas Company, of 
Toronto, has just held its fifty-fourth annual meeting. The 
directors stated in their report that during the past year 
2314 new services were put in, and, including the island, 
11.45 miles of mains were laid, making a total of over 268 
miles. On September 30 there were in use 923 street 
lamps and 30,812 meters, and the gas rental amounted to 
771,982 dols., as against 716,524 dols. during 1900-1. The 
income of the company this year amounted to 843,634 
dols., made up as follows: Gas rents, 771,982 dols. ; coke, 
50,868 dols. ; tar, 8455 dols.; ammoniacal liquor, 10,282dols. ; 
office and house rents, 1847 dols. Of this 175,000 dols. was 

id out in dividends, 9672 dols. in interest, and 153,246 

ols. charged to profit and loss. The expenditure was 
509,800 a. The assets of the company are valued at 
3.320.919 dols. 


They feel that the time has come| 


ENGLISH MANUFACTURERS OF FIRE 
APPLIANCES. 
To THE EDITOR OF ENGINEERING. 

S1r,—The remarks in the contributed article on page 
680 of your number for November 21—quite unintention- 
ally we are sure—are unjust to English manufacturers of 
fire appliances. The writer can have little or no acquaint- 
ance with what has been accomplished by English firms 
during recent years in the way of introduction of new 
fire-extinguishing and life-saving apparatus. 

We send with this letter selections of photographs, all 
of them showing new pattern machines designed and con- 
structed by us during the last three years, and including, 
as you will see, chemical onpnes (four different designs), 
motor steam fire-engines (three different designs), hose 
tenders, and long ladders, + aaa | an 80-ft. ladder for 
Cape Town and a 75-ft. ladder for Liverpool. We could 
send you many others of less interest, and we, of course, 
are only one firm. We have now in course of construc- 
tion a self-propelling chemical engine and escape com- 
bined, a motor fire-van, and several other machines of 
entirely new design for fire service purposes. 

It is a serious thing that, no matter how much is done 
by English houses in the way of improvement in designs 
of fire po they are constantly told in their own 

pers that they are behind the times. This system of 

epreciating English manufacture was begun at first in 
the interest of foreign firms by people who had a com- 
mercial reason for what they were doing. It is now 
carried on by others who have no such reasons, but who, 
to the great detriment of English industry, are simply 
oe. without knowledge, what they have read in other 
journals, 

American manufacturers have not to face anything of 
this nature. On the contrary, they receive the constant 
support of theirown Press, which would not think, in 
any conceivable circumstances, of striking at an American 
industry. 

We do not, of course, consider that we have cause to 
complain of any editorial action on your part; on the 
contrary, you have frequently illustrated and described 
new inventions by us in your own pages, a study of 
which is alone a sufficient refutation of the remarks con- 
tained in the article of November 21. 

We cannot help thinking that the writer of your article 
has keen to some extent influenced in his statement by 
the fact that English manufacturers have not taken up 
the proposed fire exhibition to the extent desired. Speak- 
| ing for ourselves, we can only say that during recent 
| years there have have been so many exhibitions of 
| one kind and another, either wholly or partly devoted 

to fire-extinguishing apparatus, that the constant pre- 
paration of exhibits has been a very great hindrance to 
our ordinary work. Moreover, we fn found that these 
exhibitions have been wholly valueless, as far as the 
| promotion of business is concerned, and we are, there- 
| fore, more careful than we were in undertaking to send 
| our apparatus to them. 

e are, yours faithfully, 
MERRYWEATHER AND Sons, Lp. 

Greenwich-road, London, 8.E., November 23, 1902. 

[The photographs referred to bear evidence of the 
claim by the writers that they can be charged with 
no want of enterprise in the construction of new types 
of a 5 aes engines, chemical engines, and ladders. 
—Ep. E. 











SEGREGATION IN STEEL RAILS. 
To THE Eprror or ENGINEERING. 

Str,—I have perused Mr. Ridsdale’s letter in your last 
issue, wherein sapere some remarks on my paper on 
the ‘‘Effects of Segregation on the Strength of Steel 
Rails,” and I shall take an early opportunity of replying 
to his letter. 


November 25, 1902. 


Yours faithfully, 
THOMAS ANDREWS. 








ELECTRIC POWER WORK AT NIAGARA. 
To THE EpitoR OF ENGINEERING. 

S1r,—I notice an article in your issue of the 14th inst. 
on the ‘“ Niagara Installation,” illustrating also one 
turbine in power-house No. 2. There is a slight mistake 
in stating that these turbines are of 5000 horse-power ; 
in reality they are constructed to give 5500 horse-power. 

In making the correction I shall esteem it a favour if 
you will kindly, in justice to them, mention Messrs. 

ischer, Wyss, and Co.’s name as the designers of these 
turbines, while the new turbines, of 10,000 horse-power 
each, which have just been ordered from them, will be 
built at their works in Zurich. 
Yours faithfully, 
ALPH. STEIGER. 
28, Victoria-street, Westminster, London, SW., 
November 20. 








THE PROPOSED STANDARDISATION OF 
METHODS OF CHEMICAL ANALYSIS. 
To THE Epitor OF ENGINEERING. 

Srr,—You were good enough to insert an abstract of 
my recent paper before the British Association at Bel- 
fast. The report is accurate, but, nevertheless, to a 
casual reader may convey a wrong impression. I am 
unreservedly adverse to any attempt to standardise 
methods of chemical analysis, believing that if analysis 
is to be conducted as a form of scientific work and not as 
a mechanical routine, standardisation is neither practi- 
cable nor desirable. My suggestion that a committee of 
chemists should be formed to consider and improve exist- 
ing methods of analysis has apparently been interpreted 
as a desire to discuss the question of standardisation. 








The President’s own remarks, as condensed by you, bear 
this out ; he stated.that it was not desirable that a Com- 
mittee of the British Association should take up the 
question of standardisation, ‘‘the standardisation of terms 
and methods for business purposes was a matter for com. 
mercial men ; no standardisation was desirable for scien- 
tific pu es.” The last sentiment I regard as admir- 
able, and I entirely agree, especially as my whole object 
was to oppose standardisation. 

Seeing that a misunderstanding once started is very 
difficult to stop, I shall feel greatly obliged if you wiil 
allow me now to say that I am absolutely opposed to 
standardisation, and that I have never suggested that the 
British Association should take the question up. 

Yours faithfully, 
_ Bertram Biount. 

Chemical Laboratory and Testing Works, 2, Broad- 

way, Westminster, S.W., November 21, 1902. 








A PETROL-DRIVEN RAILWAY INSPECTION 
CAR 


THE first ‘‘Sheffield” petrol-driven inspection car 
in England for railway work was officially tested on 
November 23. Mr. Robert W. A. Brewer, A.M.I.C.E., 
A.M.I.M.E., of London, who has for a number of years 
been engaged in expert oil-engine and motor-car work, 
was asked by the makers to conduct the trials. 

Portions .of the South-Western Railway Company’s 
line in the vicinity of Exeter were selected by Mr. 
Grainger, superintendent of the permanent way for the 
company, who was a passenger on the car, together with 
Mr. O. S. Wilson, European manager for the makers, 
Messrs. Fairbanks, Morse, and Co., Chicago. 








The trials lasted from 10 a.m. till 3 p.m., the results 


being most satisfactory. A speed of 30 miles per hour 
was maintained on the level, with eight passengers ; 
gradients of 1 in 100 with eight, 1 in 50 with five, and 
1 in 37 on a curve with three passengers were successfully 
negotiated from a standing start. ‘ 

The car tested, of which we annex an engraving, was of 
6 horse-power, having two water-cooled cylinders, the 
connecting-rods driving direct on the rear wheels. Auto- 
matic reversing gear is also fitted. The total weight of 
the car is 520 Ib. ; 

The South-Western Railway en amd are taking the 
lead in the adoption of this car, which is a great improve- 
ment on anything at present in use for this purpose. 








Frencu Inpustries.—The important French ship- 
building undertaking known as the Chantiers de la Loire 
has issued a favourable report for 1901-2. The profits of 
the company for the year amounted to 178,339. , showing 
an increase of 14,526. as compared with 1900-1. The divi- 
dend for 1901-2 is proposed at the rate of 2/. per share, 
absorbing 40,0007. Large allocations are made to con- 
tingency and reserve funds. The French Naval and Rail- 
way Forge and Steel Works Company has also issued its 
report for 1901-2. The year balances off with a profit of 
182,735/. ; and after making large allocations in reduction 
of the cost of new works, the council of administration 
has at its disposal a divisible balance of 126,847/., of 
which it is proposed to devote 97,333/. to the payment 
of a dividend of 22. per share. The balance of 29,514/. 1s 
to be carried to the special reserve. 





Béuter Toon Steet ix Siatoust, Urat.—Most of 7 
300,000 $s, approximately 100,000 Ib., of tool steel 
which Russia uires annually are imported. The 
Government Steel Works at Slatoust have the best raw 
materials at disposal, but cannot turn out more than a 
want themselves. The same remark. applies to 5 oa 
crucible steel works managed by the Russian War, De 
partment, for their own use. The few small pie 
works are not of importance. Councillor of State oo 
lewsky has now entered into an agreement eggs 18 
Austrian firm of Béhler and _Co., well known for tl e | 
steel tools, according to which Russian men will be traines 
in Austria, while Messrs. Béhler send one of their engt- 
neers to Slatoust to introduce their crucible process. 
Messrs, Béhler will have the sole right of selling these 
Slatoust steels. 
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THE BATH AUTOMATIC UNIVERSAL COMBINATION GRINDER. 


CONSTRUCTED BY THE AMERICAN WATCH- TOOL COMPANY, 


WALTHAM, MASS. 

















Fia. 2. 


























Fic. 1. 


WE illustrate this iversal grinding | introduced into the United Kingdom by Messrs. 
sachine pane ree ga idetoon Watch. Tool Com- | Charles Churchill and Co., Limited, Leonard-street, 
pany, of Waltham, Mass., which is now being| Finsbury. The machine is capable of grinding every 








variety of milling cutter, and can also be used for sur- 
face grinding, for internal grinding, and for sharpening 
twist drills and lathe tools. The table of the machine 
can be turned round a vertical axis, so that it can be 
placed at any angle to the emery wheel. It is, more- 
over, fitted with a longitudinal traverse of 20 in. and 
a cross-feed of 7 in., whilst at the same time the upper 
portion of the table can be swivelled, thus permitting 
of the grinding of tapered work. For surface grinding 
the table is traversed by open and crossed belting, 
making use of the long drum shown below the machine 
at the left. The emery-wheel spindle is mounted on a 
vertically-sliding arm, which gives a wide range of ad- 
justment, permitting of the use of emery wheels of all 
sizes up to 12 in. in diameter. The spindle in question 
runs in bronze boxes, and is driven by belting from a 
countershaft, which is fitted witha four-step cone pulley, 
which allows the wheel to be run at speeds ranging 
from 1800 to 4500 turns per minute. The short belt 
between the countershaft and the wheel spindle is 
kept tight by a weighted roller which presses on its 
slack side. For taper or cylindrical grinding, the work 
is mounted between dead-centres, carried by loose 
headstocks, sufficiently high to admit of the grindin 

of work up to 20 in. in diameter. The centre carrie 
by the footstock is spring mounted, provision being 


thus made for the taking up of any expansion of the. 


work from heating; whilst at the same time the 
removal and replacement of articles being ground is 
facilitated. A pulley shown clearly on the headstock 
to the left of Fig. 1 can be driven by a belt from an over- 
head shaft, and serves to rotate the work being ground. 

In Fig. 2 are shown a few of the attachments of 
the machine. The chuck to the left fits into one 
of the headstocks, and serves to hold work to be ground 
on the face or which it is desired to grind internally. 
A special fitting (not shown) is provided for the latter 
purpose. This fitting is clamped into a hole passing 
through the standard below the main spindle. For 
such work the emery-wheel on the main spindle is 
replaced by a belt pulley, from which is driven the 
high-speed spindle carrying the small emery-wheel 
used for internal work. The gear ratio is such that 
this spindle can be driven at 24,000 revolutions per 
minute if desired. The belt can easily be kept tight 
by making use of the vertical traverse with which the 
main spindle is provided. The second fitting shown 
in Fig. 2 is a universal work-holder. This can be 
clamped to the main table of the machine, and the 
work being held in the ¥-groove shown can be presented 
to the wheel at any possible angle desired, since the 
horizontal shaft carrying the Y-spindle can be turned 
round a horizontal axis, whilst the V-spindle itself 
can be turned at right angles to this shaft, so that the 
V has a ‘‘ universal” motion. Graduations are pro- 
vided for both rotations, enabling the holder to be 
reset to the same angle should it be desired at any 
time to repeat a particular grinding angle. A gauge- 
rod and stop are provided for gauging lengthways ; 
the other attachments shown are tooth-rests used in 
cutter-grinding and a centre-rest. It should be added 
that micrometer heads are provided for controlling 
every possible adjustment of the machine. 

The weight of the machine complete, with its 
attachments, is 1500 lb. 








BeLGIAN Coat.—The Belgian coal trade has been profit- 
ing from a strong French demand occasioned by strike 
difficulties in the Nord and the Pas-de-Calais. 


Dakktiidenttes 


722 


ENGINEERING. 





[Nov. 28, 1902. 








INDUSTRIAL NOTES. 


Tue interview of the Oldham Trade Union Law 
Committee with their local member, Mr. Winston 
Churchill, M.P., the correspondence that followed, 
and the resolution of the former body thereon last 
week, may be taken as a sample of other interviews 
and correspondence likely to take place, between now 
and the general election, on matters relating to trade 
union law and cases. The honourable Member for 
Oldham is an astute politician, and he wisely refrained 
from giving his opinion off hand to the deputation. 
That he reserved fora letter just published. The depu- 
tatien had expressed dissatisfaction with the action of 
their member in respect to Mr. Beaumont’s resolution 
in the House of Commons. In reply to the question, 
‘* Ought trade unions to be liable in their corporate 
capacity for the actions of their officials within their 
direct scope and authority?” he said, ‘‘ most cer- 
tainly, yes.” He went on to enumerate what trade 
unions could do under existing law, and added, 
“above all, they can sue in the Courts.” By 
statute law the right to sue is very limited. Trade 
unions could not prosecute an official for fraud or em- 
bezzlement until 1868, when it was made possible 
under the Recorder’s Act, as an indictable offence. 
But this was a general law, instituted for the public 
engaged in commercial and trading transactions. The 
Trade Union Act gave power to the unions to sue for 
the restoration of money or property if they thought 
fit, instead of prosecution by indictment, the punish- 
ment for which was imprisonment for a criminal 
offence. In no other way was a remedy provided, and 
it was always understood, until recently, that the right 
to sue and be sued was limited. 

The honourable member has suggested that the 
liability of unions, as defined by the Courts recently, 
ought to be limited to the extent of the funds not 
beneficiary—that is, the provident funds—for sickness, 
accident, superannuation, and out-of-work. That 
would be difficult, and not without danger. It is un- 
wise to tempt trade union officials to resort to tricks 
such as are often unearthed in connection with public 
companies. It would be better for Parliament to look 
the whole case fairly in the face, and try to solve the 
problem by a frank enactment based upon common- 
sense and justice. The reply of the Oldham Trade 
Union Law Committee points out how the unions are 
less favoured than employers, though in essence the 
action taken may be to all intents and purposes the same 
in its results if not in its methods. If trade unions, 
by their chosen representatives, demand fair equalit 
before the law, it is difficult to believe that they will 
be disregarded. If, however, they seek to obtain 
power to persecute, annoy, or coerce, they will fail to 
obtain what they desire. The publication of the cor- 
respondence alluded to will help public opinion in 
coming to a decision. What is wanted is that the 
relations of capital and labour shall be harmonised, 
not made more discordant; the latter is, unfortunately, 
being brought about. The interests of the public and 
of the parties concerned are in favour of peace, and 
this ought to be the one great aim of all. 





The Monthly Journal of the Amalgamated Society of 
Engineers states that the state of trade is much the 
same as reported last month, there being little of im- 
portance to report in this issue. The total number of 
members had reached 92,650, showing a net increase 
of 21 in the month. Of that number 4151 were on 
donation benefit, compared with 3930 last month ; on 
sick benefit 2092—last month, 2003; on superannuation 
benefit 4202—last month, 4155. Reports from the 
United States as regards employment show that the 
state of trade is encouraging ; there is a demand for 
men: ‘‘there is room for Camivede of good men with 
the right kind of get-wp in them.” But members of 
the Amalgamated Society of Engineers are reminded 
that payment of passage money is no longer the rule 
in the union ; each must pay for himself and take the 
risks. The members have voted for a levy of 6d. each 
to the benevolent and trade funds respectively by 
overwhelming majorities. In fact, ae 68 voted 
against the former, and 98] against the latter. Refer- 
ence is made to Mr. Barnes’s absence in America as 
one of the Mosely Commission. It is expected that 
his visit will be of use to the American branches of 
the Amalgamated Society of Engineers. The question 
of superannuation benefit has again cropped up, and 
members are informed that when the superannuation 
allowance is once granted, if the member returns to 
work, and then declares on again, he is only entitled 
to the amount first granted. The members have 
selected the five Parliamentary candidates by votes 
varying from 14,770 to 5579, the first being the 
general secretary ; the others being selected by 9186, 
7230, 5855, and 5579 respectively. Some more exclu- 
sions of the unfit are reported. 





The report of the Boilermakers and Iron Ship- 
builders for the current month is far from re-assuring 
as regards employment. The total on the funds was 


8121—last month, 7366. Of that total, the aggregate 





out of work under the three heads given was 5578, as 
compared with 4937 last month. On sick benefit there 
were 1696—last month, 1601 ; on superannuation benefit 
847—last month, 828. The large number on the funds 
from‘all causes is a serious strain upon the funds, but 
the society is financially very or. The outlook 
indicates that a revival of the shipbuilding industry is 
regarded as being in the far distance, rather than in 
the near future. The cost of benefits and other ex- 
penses in the month amounted to 13,426/. 9s. 5d., an 
increase of 3580/. 10s. 5d. in the month ; the weekly 
expenditure was equal to 2685/. 5s. 10d. In spite of 
the bad times, and after allowing for deaths and exclu- 
sions, there was a net increase of 21 members in the 
month. In the monthly review attention is called to 
the newer development of shipbuilding in Dublin, 
which promises a successful future. Last month the 
first iron ship built in that city for 30 years past was 
launched. It is not expected that Dublin will rival 
Belfast, but the union welcomes the new departure. 
The report devotes considerable space to the Free 
Labour movement, recalling past incidents in its his- 
tory. Reference is also made to the Labour Commis- 
sion now in America ; the anticipations are that great 
benefits will result from that Commission. On one 
point the report hesitates—namely, on an increase of 
the output per man. It indicates that any increase in 
the output ought to be recompensed pro rata. But 
what if the output at first was too low? It is evident 
that British workmen are far behind Americans in this 


respect. 


The position of the iron trades in the Wolver- 
hampton district is somewhat disheartening, for there 
seems to be no prospect of substantial improvement 
during the remainder of this year. Producers gene- 
rally appear to be chiefly engaged in completing old 
contracts, new orders being of a very limited charac- 
ter. The mills and forges generally are on short time, 
some only on half-time—a state of things bad for all. 
Nevertheless, marked bars and the better classes of 
iron, such as best sheets, plates, and angles, are in 
fairly steady demand at quoted rates, while galvanised 
corrugated roofing sheets are being ordered in heavy 
lots for Australia and South America. Black sheet 
makers complain of German competition in cheap 
steel at cutting rates. Unmarked bars are in slow 
demand, and prices are low; only best makers can 
command the full quoted rates. Gas-strip and hoops 
are in quiet sale ; but concessions have to be made to 
secure business. Steel has continued in active demand, 
but competition has kept down prices. Steel-smelters 
in South Staffordshire report employment quiet but 
steady ; at the mills and forges quiet generally, but 
good on best bars and strip. In Shropshire employ- 
ment has been fair. In the engineering and allied 
trades employment with general and electrical engi- 
neers is reported to be moderate, with ironfounders 
still bad ; cycle makers, quiet ; motor makers, good ; 
with boiler-makers, bridge and girder constructors, 
tank and gas-holder makers, fair. At Coalbrookdale 
and Madeley, employment in the engineering branches 
is good ; in other branches quiet, but it has improved ; 
in the malleable iron trade at Wallsall it is The 
ironplate trade at Wolverhampton, Bilston, and Tye 
has improved. At Dudley the anvil trade is good, 
but the vice trade is quiet. In the latter branches the 
situation is not discouraging. 





In the Birmingham district the iron trade continues 
quiet, there being a lamentable lack of speculative 
energy. The complaint generally is of foreign compe- 
tition. This is nothing new. A century ago it was 
the same, in all the industries of that time not subject 
to heavy import duties. It is said that the only branch 
in which there is real activity is in railway rolling 
stock. The demand for marked bars has been steady, 
and prices firm ; but unmarked iron has been in slow 
demand and prices have been weak. Galvanisers have 
been fairly well off for orders, but the black-sheet 
trade is suffering from cheap steel competition. 
The general condition of trade in the district is 
not bad. In branches of trade unions with 18,176 
members, only 605, or 3.3 per cent., were reported to 
be unemployed, as compared with 3.6 per cent. in the 
previous month. In the engineering and allied trades 
electrical engineers, smiths, and strikers report em- 
cn eee as good ; general engineers, pattern-makers, 
tool-makers, and ironfounders as moderate. At West 
Bromwich, Redditch, and Coventry, engineers and tool- 
makers report trade as moderate. The cycle industry 
throughout the district has been quiet; the motor 
trade fair. Employment in the brass trades generally 
has been moderate ; copper trades fair. In the other 
iron, steel, and metal-using industries, including the 
hardware trades, throughout the Midland districts, 
37 reports describe trade as good, 31 as fair, 24 as 
moderate, four as quiet, none as really bad. The 
position therefore is far from discouraging, taking the 
general run of trade. Even those engaged in the 
costlier metals do not seriously complain. A slight 
spurt would mean general activity, but the indications 
are not clear. 





The position of the engineering trades in the various 
centres of Lancashire continues about the same, but 
here and there the reports indicate a slightly better 
tone in some branches. There has not been, however, 
any material increase in the weight of new work 
coming forward as yet. Some makers of machine. 
tools of special modern design are well engaged, but 
in the general run of this branch trade is reported to 
be slow. Boiler-makers complain that orders are being 
finished more rapidly than they are being replaced, 
and electrical engineers report a slackening off in new 
work. In the textile-machine-making industry the 
depression continues. Generally branches of trade 
unions still return the number of unemployed as above 
the average. In the iron trade business is slow, and 
the tendency in prices is persistently in a downward 
direction. Taking some of the chief centres as a test, 
the situation is not very encouraging as regards the 
es and allied industries. In the Manchester 
and Salford district, in branches of trade unions with 
an aggregate of 25,106 members, 4.8 per cent. were 
unemployed, as compared with 4.5 per cent. in the 
previous month. In the engineering branches the 
returns state that trade is from moderate to bad, only 
in one instance (the brassfounders) as good. In the 
Oldham district engineers report trade as bad ; tool- 
makers, pattern- makers, ironfounders, and _plate- 
moulders as_ slack ;’ boiler - makers, brassfounders, 
tinplate workers, gas-meter makers, and irongrinders 
as moderate. In the Bolton district things are better, 
trade being mostly moderate to fair. At Bury some 
branches are fair, othersslack. At Wigan ironworkers 
report trade as slack. In the Blackburn and Burnley 
districts, including Colne and Todmorden, steam- 
engine makers were fairly employed, but other branches 
were from moderate to bad. 





Reports of the progress of the Mosely Commission 
are wafted across the Atlantic from time to time, with 
varying vicissitudes. One of the delegates was robbed 
at an hotel in Cleveland, while two others had gold 
watches presented to them in recognition of their 
work, The British delegates as a rule have been well 
received by both employers and workers. They have 
been féted, workshops are thrown open, processes 
have been explained, conditions of employment have 
been investigated, and confidences have been inter- 
changed. Some have been complimenting American 
employers at the expense of British employers, as was 
done nearly twenty years ago, by Mr. D. Pidgeon, a 
civil engineer, in his work, ‘‘ Old-World Questions and 
New-World Answers.” It has long been well known 
that many American employers have discovered how 
to increase the output by improving the conditions of 
the workers. This is not altogether unknown in the 
old country. But the British working man’s notion of 
increased output is chastened by the thought that he 
will be sweated to an extent beyond the value of the 
increased wages. It is the old economical error in 
another form—the maximum of profit at a minimum 
of cost; or a minimum of labour for a maximum of 
wages. That the accredited delegates to the United 
States will learn much, goes without saying; but to 
what extent will their knowledge be serviceable to the 
mass of the workers? A little leaven may leaven 
the whole ; but it takes a long time to permeate the 
masses with any ideas other than those learned in 
childhood. The best school is emigration ; there they 
learn quickly. Necessity compels. Still, the reports 
of the commission may do something for the British 
workman. The facts will filter through to some extent, 
— =~ results may be of service where they are most 
needed. 





At a meeting of delegates of the Northumberland 
Miners’ Association a proposal to institute an interna- 
tional regulation of the output of coal was rejected by 
55 votes to 9. A proposal to publish the proceedings 
of the Conciliation Board was also rejected. It was 
— to convene a conference on the Coal Tax, 
although Mr. Burt, M.P., thought the time inoppor- 
tune. Shorter hours were discussed as to Saturdays, 
especially for boys. 





The annual report of the Yorkshire Miners’ Associa- 
tion indicates a strenuous resistance to a reduction of 
wages. Mr. Ben. Pickard, M.P., does not think it 
called for in anycase. The effect of the last reduction 
has been that the pit lads have fought against the 
reduction ; and the result was the closing of 30 pits, 
3000 men being rendered idle; the cost to the Asso- 
ciation was 40,000/. Mr. Pickard scouted the idea of 
foreign competition in the coal trade. 

The result of the dispute at the Denaby Mines and 
Cadeby Collieries, Yorkshire, the strike at which has 
lasted 20 weeks, is that dire distress prevails. The 
miners have been leaving their cottages, notices to 
leave having expired, and the families preferred re- 
moval to eviction. It is said that acute privation 15 
general, every vestige of pawnable property being 
pledged by the families for food. : , 

It is reported that negotiations are pending with 


[the view of settling the American miners’ dispute, 
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without waiting for the result of President Roosevelt’s | displacement gasmeter being finally added to replace one 
Commission. ‘The miners’ proposals have been sub- | not sufficiently accurate, and the following. experiments 
mitted, and it is said that a number of the operators’ Were then executed in the fortnight ending July 25, 
are favourable to some such settlement. | — employed being substantially that of 
: The explosion cylinder—a wire-wound steel casting 
at the Gaaretion of Labour, conened Dy the 6 Tn in diamear aad 303 tog. ermal 
Am nd hese ree : ndin; ing pressures up to . 
U.S.A., resolutions in approval of Socialism, with the | r square inch, The caves ahs fet on ie inside, 
view of committing the convention to its doctrines, | eaving an internal cylindrical space 10 in. in diameter 
were rejected by 4897 to 4171. The majority was not | and 18 in. long, with a capacity of 1419 cubic inches. 
overwhelming, but it is significant nevertheless. | 








TABLE I.—Jnitial Pressure, 14.7 Lb. per Square Inch 
ol: 





A curious strike is reported from New York. There | Absolute. 
are two painters’ unions in the city, and one has de- | 
clared a strike to prevent the members of the other | Maximum Final | Temperature. | Contraction as 


being employed to paint Mr. George Vanderbilt’s | Gauge Pressure. | (Centigrade) Measured by Loss 





house in Fifth-avenue. An effort is being made to | Mixture. Pounds per Square| before |__ of Pressure in 
induce others to strike ‘‘ out of sympathy.” pars 3638 Inch, _|__Explosion. Inches of Mercury. 
: a | 065 | 12 23 0.76 
The strike of Mp hemor on the North-East Coast 101 - | 50 26 3.86 
is involving a lot of other men in the dispute. At a} f 72 26 
conference of the Federation of Engineering Trades an| *!*° ‘| po nd 6.12 
attempt was made to bring about a modus vivenii, | sm 85 25 1 ; 
but failed. The other branches could not see their | ; { 85 25 J 6.20 
way to intervene. | = . | * 


The Admiralty has made an important concession to | ————— cose ae 
the dockyard employés. Instead of insisting upon! 'T,prp I1.— Initial P 4 Lb Si Sie 
written complaints, Rear-Admiral W. H. Hay has | oe eee ert ey ee 
been receiving deputations from the various grades of | — 
workmen to hear the grievances complained of. These | 





| 
Maximum Final Gauge’ Temperature (Centi- 








personal interviews are much more important than a| Mixture. Pressure. Pounds per| grade) before Ex- 
written statement. Side-lights are thrown upon sub- | Square Inch. plosion. 
jects, and misunderstandings are swept away. It will | ast Sigman a he ee 
be some time before the whole matter can be reported | "123 103 26 
upon, and the decision be made known. | £153 120 | 26 
Oe ae : 
EXPERIMENTS ON GAS EXPLOSIONS IN | 215 fn = 
A CLOSED VESSEL.* | 130 25 
By L. Batrstow, A.R.C.Se., Wh. Sch., and .249 i{ oo * 
E. C. Horsiry, A.R.C.Sc. | | is 





THE previous experimenta] results in this subject are | ; : Brae 
those of Mr. Dugald Clerk, and deal only with explosions _In the centre of the upper cylinder-cover is an indicator 
of various mixtures of coal gas and air at an initial pres-| of the ‘‘Simplex” type, with the usual reciprocating 
sure of one atmosphere. Reference is made in his book | drum repl by one which may be kept revolving at a 
to experiments at higher initial pressures ; but as these | constant speed. 


Fiug.i. 


PRESSURE 
LBS. 


MIXTURE = 





have hever been published, the subject was again madea| Ignition is by spark near the upper cylinder-cover. 
pare of investigation under the initiative of Professor | The gas used was measured at atmospheric pressure in 
TG In 1897-8 two of his students, Mr. A. MacDiarmid | the displacement meter mentioned above, from which it 
and Mr. H. L, Mann, designed the main portion of the was drawn into a partial vacuum in the main cylinder, 
apparatus, the construction of which was completed in the | or forced in under pressure as circumstances required. 
Summer of 1900. Nothing more was done until the |The volume of the meter is 43.6 cubic inches, The 
oe of the present paper took over the apparatus at | calorific value of the gas, 272 lb. Cent. heat units per 
re end of 1901, when it was put together and tested, a| cubic foot, was found by means of a Dowson calorimeter, 








Bent note was down for reading at Section C of the| from Professor Perry’s book on the ‘Steam Engine,” 
~-plie aeaae meeting at Belfast, but had to be! page 334. 


the other details necessary for the calculations being taken | - 


Pa F : ‘ 
wo series of experiments on pressure are here given ; 


the first at an initial _ prea of 1 atmosphere, and the 
second when the initial pressure was 20.4 Ib. per square 
inch absolute. 

Tables of results are given in the preceding column 
and are plotted in Fig. 1. 

The mixture is taken as the ratio of the volume of the 
gas introduced to that of the air present, the latter being 
calculated from the observed pressure before explosion. 

A glance at the curves in Fig. 1 shows that the final 
pressures are not proportional to the corresponding initial 
pressures for the same mixture, the variation from this 
condition being very marked for weak mixtures. Taking 
a mixture of .124, the ratio of the maximum final pressure 
to the initial pressure is 5.36 in the case where the initial 
pressure is atmospheric, and 5.87 for the higher initial 

ressure—a difference of 10 per cent. in favour of the 
atter case. a ia 

The Relative Efficiency of the Mixtures.—This is found 
by taking the ratio of the maximum gauge pressure to 
the mixture ratio. These values are plotted in Fig. 2, 
|from which it is readily seen that a mixture of .124 is 
| most efficient in each case, although the range over which 

a good efficiency can be p Fora te varies considerably in 
the two instances. 

A second series of experiments was commenced on the 
same mixtures at atmospheric pressure; the mixtures 
were exploded in the cylinder whilst all cocks were 
closed, the indicator not being used, and after allowing 
time for cooling the pressure was on a mercury 
gauge to which the cylinder could be connected. The 
oss from atmospheric pressure is given in Table I. This 
| loss of pressure will be proportional to the contraction of 
| the gases due to combustion and condensation of the 
water vapour formed, the latter being much the more 
important. It will therefore be proportional to the 
amount of gas burnt. 
| Fig. 3, below, shows the values obtained experiment- 
|ally, together with a second curve calculated on the as- 
| sumption of the complete combustion of the gas added. 
| ‘Taking combination to be complete at the highest tem- 

perature, a maximum value can be given to the latter, and 
curve 2 (Fig. 4) represents the temperatures calculated, 
allowing for a consumption of gas proportional to the 
ratio of the contraction found experimentally to that cal- 

‘culated. Although the contraction series is not com- 

lete,* it has been carried far enough to show that pro- 

ably complete combination of all the oxygen present 
| occurs in mixtures containing excess of 

Curve 3 in the same figure gives the temperatures cal- 
culated without the last correction, whilst the remaining 
curve (1) gives the temperatures calculated from the pres- 














‘sures, allowing a correction for contraction which in no 
case exceeds 4 per cent. 

Taking the ordinate in Fig. 4 for which A D represents 

the temperature calculated without corrections, it is shown 

| that A B corresponds to incomplete combustion, and C D 

to the temperature actually developed in the cylinder. 

There remains saanphainel the portion BC. Probably 

| two main causes are sufficient to account for this : One, 





* A considerable change in the nature of the Bas su 
| plied since July makes it impossible to complete the 
series. 
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the cooling during ignition due to the presence of a great 
mass of cold metal ; and the other, dissociation. The two 
causes are closely involved, and no attempt will be made 
in the present note to give relative values to their 
effects, as more experiments are being performed with 
modified apparatus in which more information is being 
sought for than in these earlier ones.* 








THE STRENGTH OF RAILS. 
Effect of Segregation on the Strength of Steel Rails.t 
By Tuomas Anprews, F.R.S. 
(Continued from page 690.) 


Further Examination of Longitudinal Segregation in Steel 
Rails.—For these experiments a series of rails of heavy 
main line section, 96 lb. per yard, were rolled, care being 
exercised to insure that the end of the rail representing 


from this end of the rail traces of segregation had almost 
At 18 ft. there were indications of slight in- 
creased sulphur segregation and slight traces of carbon and 
phosphorus segregation. At 36 ft. there were no indi- 
cations of local tion (see results on Table XTX.). 
Rail No. 1544.—At the rail end answering to the top of 
the ingot there was considerable local segregation of the 
carbon; the sulphur and phosphorus were also much 
segregated, as also the silicon. At a length of 9 ft. from 
the end of the rail, representing the top of the ingot from 
which the rail was made, there were no signs of any 
practical local segregation. At a distance of 18 ft. the 
sulphur was found to be heavily segregated locally, as 
also the phosphorus, but the latter not to a great extent. 
At 36 ft. from the end of the rail, representing the top of 
the ingot from which the rail was made, no local segrega- 
tion was found. 
Rail No. 1644.—Local segregation had occurred exten- 
sively at the end af this rail representing the top of the 





the top of the ingot was specially stamped for subsequent 
identification in each case. e rails were rolled in one 
ength, to finish to about 72 ft., which was sawn in two. 
Each rail examined in connection with this research repre- 
sented at one end A the top of the ingot from which it 
had been rolled, the total length of each finished rail 
examined being 36 ft. Careful chemical analyses were 
made in transverse section at the end, representing the 
top of the ingot, and at different distances removed longi- 
tudinally therefrom, as stated in detail in Tables X VIII. 


ingot. This was chiefly the case with the carbon, sul- 
| phur, and phosphorus. At a distance of 9 ft. from this 
|end there was no local segregation. At 18 ft. from the 
‘end there were traces of se tion of the sulphur, and, 
, toavery slight extent, of the other elements. At 
| answering to the centre of the ingot, there were no signs 
of any local segregation. 

The adverse manner in which the segregation had 
locally affected the physical strength and properties of 





that part of the section of the rail near the junction of 
the rail-head with the rail-web. The author has made a 
|further series of physical tests to confirm this circum. 
| stance, taking the test-pieces from the positions indicated 
by the letters given on Fig. 15. The results of these 

| physical tests show the effects of the local segregation on 
| the loss of strength in steel rails (the results are given on 
|Table XX.). he results of the chemical analyses 
|showing the extent of the segregation of the rails are 

ven on Table X XI., so that a comparison may be made 

tween the relative amount of ation and the extent 
to which that condition had affected the physical pro. 
perties of the rails experimented upon. 

Physical tests were made of twenty-two other rails, 
which confirm the loss of strength from gation illus- 
trated in the typical samples of sepnapiel rails given on 
Table XX. 

The Relative Extent of the Segregation of the Various 
Chemical Constituents in Steel Rails.—This investigation 
has practically demonstrated the approximate longi- 
tudinal extent of the segregated area in steel rails, and 
has further indicated the desirability of cutting off a 

ter length than has hitherto been deemed necessary 
rom the end of the rail representing the top of the ingot, 
or otherwise of cutting off an equivalent portion from the 
top of the ingot itself, to ensure soundness and freedom 
from both egation and piping voids in the finished 
rail. An additional point of interest has been the indica- 





and XIX. The drillings for the general average analysis | the several rails, No. 1144 to No. 1644 inclusive, is shown | tion afforded of the relative extent of the segregation of 


were taken from the positions marked A on Fig. 14. 


| physical tests were made of the preceding rails, indexed 


drillings from the segregated areas, near junction of rail | phy 


head with web, were taken from the position marked B 
on Fig. 14. 











29 


Section of rail showing the positions from 
which drillings were taken for the che- 
mical analyses of rails of the 26-Ib. sec- 
tion. Nos. 1144 to 1644 inclusive. 





Rail No. 1144.—A general summary of the results | 


Section of rail showing the positions from 


| 1144, 1244, 1344, 1444, 1544, and 1644, but for brevity the 
full details are given only for rails indexed 1244 and 1444 ; 


Fug.t6. 





1644 








i 





he | on reference to Table XX. Careful chemical analyses and | the respective chemical constituents in steel rails, near the 


| end of a rail representing the top of an ingot. 
A reference to the Tables XTV., XVL, XVI o., XIX... 
‘and XXI., of chemical analyses shows that sulphur and 


We 


= 


Fig.16. 


of Impact 









A 








Posituon trom which Test pieces were take. 


A. Portion machined from rail-web just under the rail-head 
(segregated end of rail) from end of rail representing 
top of ingot ; bent cold to angle of 40 deg., by impact 


when it fractured. B. Portion machined from rail- 


which portions were taken for physical 


web just under the rail-head, from the opposite end of 
the same rail, free from segregation ; bent cold by im- 


tests. pact to angle of 90 deg., without fracture. 


TABLE XVIII.—Lonertupinat SEGREGATION IN Steet Rams. Examination or Ratt, InpEx No. 1244. 




































































shows in the case of this rail that there - no yy —_—— | l 
tion at the end of the rail representing the top of the ae ' eons eee ' ; Ry pees 
: eg : : ANALYSIS OF RatL IN TRANSVERSE) ANALYSIS OF RAILIN TRANS-|ANALYSIS OF RatL IN|ANALYSIS OF RAIL IN 
ingot from which it was made; 9 ft. removed from this | Secrion. Position A aT END OF} VERSESECTION. PosiTioN| TRANSVERSE  SECTION.| TRANSVERSE _ SECTION. 
there was a distinct segregation of carbon, sulphur, and | Raw REPRESENTING Tor oF D,9 Fr. FRoM Raw Env} Posrrion C, 18 Fr. rrom| Position B, 36 Fr. FROM 
phosphorus, but not to any considerable extent. At the | InGor. } A. Ratu Enp A, Raw Enp A. 
middle of the rail, 18 ft. removed from the end of the | } abs tee 
rail representing the to - the ingot from which la " ee wee ; . ! - 
was made, there was slight segregation of the sulphur, | — 22 =05 | Re | & =6S | 28 S2 |seos | eg 22 isées | #E 
silicon, and manganese, but at the other end of the rail | om St RSet | $a | As Ese 2s EEE 23. 2s Ree | $23 
there were no indications of local segregation. | es | . 3 | Bee | 5s . % | ees Es iy ges Ss |g | 98s 
Rail No. 1244.—At the end of the rail representing the - | abe s bs Bre x f= a 5& . ex aS & . » is f= | ge # 
top of the ingot from which the rail was made, the carbon 3% Bee | G™E joe lee. | Geel oe Fe Es | g"E| oe eee | a™ 6 
and sulphur were much segregated locally and the phos- fo: | Beod| £89 Ee Eels!) See] FS: 2,26] § ae te. bees SER 
‘tome bt } : ; 283 |@hSo | 25@ | 289 (g4so| 65") 284 a hso| os Bad@ aeso| as 
phorus excessively, the silicon and penguens nut slightly Sag | fest | Bes | 528 |8SS2| Sis | S58 Sess] Bes | S28 E82) Fs 
so. Nine feet peeved Nengiendias y from this end 5 Basta | < |S oo | ee |<" a te egret 
there were but slight evidences of segregation, which at | Gompined carbo 0.450 | 0.600 | aan P | aay 
“sag : 4 ) i E 660 | 4 0.415| 0.430) 3 0. 0. : : 22 
this distance, and again at a distance of 18 ft. from the Silicon wai iets 0.092 0.097 | a 0.100} 0.101 ot pyn — 3 ryoed SES 
end of the rail, representing the top of the ingot from | Manganese .. 0.954 | 0.979 | 2} | «#(0.904] 0.994] .. 0954| 0.936; 2 | 099 besa 
which the rail was made, had practically died out. At Sulphur...) 0.085 | 0.132 | 55 0.065 | 0.070) 73 0.100} 0.100/ .. | 0.075! “pall 
the opposite end of the rail, which would practically Phosphorus ..  .. 0.063 | 0.121 92 0.064) 0. 3 0.061} 0. 5 | 0.062 | o8% 
represent the centre longitudinally of the in ‘ot, there | Iron by difference ..| 98.356 98.011 Ys 98.362 | 98.339 a 98.320 | 98.359 aod 98.327 | as a 
was no local segregation (see results on Table XVIII), | | 100.000 | 100.000 | 1 100.000 | 100.000} .. | 100,000 | 100.000 /100.000| .. ‘i 
Rail No. 1344.—At the end of this rail, representing AER FM : a 
the top of the ingot, segregation of the carbon, silicon, TABLE XIX.—LoneitupinaL SEGREGATION OF STEEL Ratts. EXAMINATION oF Ratt, InDEx No. 1444. 
manganese, and phosphorus was observed, the greatest Combined carbon ... 0.430 | 0.610 42 |! 0.415; 0.430; 34 | 0.450) 0.430 43 0.427 \e22 
percentage of segregation bsing in this instance with the Silicon -» «+ @.081 | 0.130 60 | 0.082; 0.090; 2) | 0. 0.088. 0.086 , gs? 
carbon. Ata distance of 9 ft. from the above point the Manganese... .. 0.972 | = 1.087 6} | 0.958 0.965 % 0.979, 0.979. 0.972 jess 
Sa > : h ically Sulphur ra ~~ 0.070 0.110 57 | 0.070 0.070 is 0. 0.070 144 | 0.070 a” -£ 
existence of local ation had practically ceased, | 2 
Shouts th : one left, “At 18 ft the l Phosphorus... .. 0.065 | 0.123 89 | 0.068 0.063) 8 0.062! 0.060 3% | 0.062 oft 
GOGO SHS WSO Bab aces ers. » the local fron by difference |. 98.382 | 97.990 .. | 98807; 98882) .. 98.841 | 98.373 .. | 98.383 | lms & 
segregstion of the sulphur and phosphorus had very con- SORES -—— |_——— 
siderably increased, but at the opposite end of the rail, 100.000 | 100.000 | 100.000 100.000 | | 100.000 | 100.000 | 100.000 | “1 a 


representing the centre of the ingot, there were no traces 
of the existence of local tion. 

Rail No. 1444.—At the rail end, representing the top 
of the ingot, there was very heavy local segregation of 
all the chemical constituents, especially of the carbon, 
silicon, sulphur, and phosphorus. At a distance of 9 ft, 


oa 





* Since the British Association meeting we find so | 


much change in the character of London gas that it will | 





(see Tables X VIII. and XIX.). The whole of the results, | 
however, show that the longitudinal segregation of some | : 1 3 e | 

‘ Fat = of 0 | carbon 2 = of heavily merepeting. oe “ 
| rail representing the top of the ingot from which it /not so frequently appear to have segrega eavuy, 
: 4 “ ii |though in some Bir _ese it has been observed to have 


of the chemical elements was greatest at t 


been made. 
Further Observations on the Influence of Segregation on 
the Loss of Physical Strength in Steel Rails. —The author 


be necessary to test its composition at short intervals of | has demonstrated, by a series of tensile tests made in 


time. 2 : | 
+ Paper read before the Society of Engineers. | 


various parts of the vertical section of 


rails, that a considerable loss of tensile strength occurs in ' 





phosphorus appear to have the greatest tendency to segre- 
gation, and afterwards carbon, though in some instances 


done so, as in the cases of rails Nos. 1714 and 1444. It 
does not, however, appear that an absolute rule can 
established, as local and other special circumstances may 


ted steel | induce varied segregated formations. 


Intluence of Local Segregation in Reducing the Impact 
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TaBLeE XXII. 
TABLE XX.—Loss or STRENGTH IN Steet Rais FRoM SEGREGATION, SHOWN BY PuysicaL TESTs. 2 
vo = Fyn Ton. 
: Maximum} Elonga- | Reduc- | aced on Bearings 
Rail | position in Vertical Section [Stressper| tion, tion of | ‘Spoiinien, Longton | *7* oe Apes 
Index of Rail. See Fig. 15. Square per Area, Test-Piecel|- 
No. Inch, Cent. | per Cent. B eae 
ee or Index| ); First Fall | Second Fall 
tons No, | Distance | 7 Ft. 20 Ft. 
A /|Topofrail-head .. --| 4228 20.0 27.6 |40 ore cmt. fibrous ; 60 per cent. granular. Several flaws "a Rail. 
mex on test-piece. 2 Sens 
1755 C \Rail-head and web junction| 48.36 4.0 5.2 lornnaten There is a longitudinal flaw in the test-piece, ex- Deflection in Deflection in 
|_ tending inwards about 4 in from the surface. Inches Inches. 
(A |Top of rail-head_.. --| 48.80 16.0 21.6 (Granular, with trace fibrous. Cracked on surface after test. | _ Pe an ROE = 
1294 { B_ |Rail-head -_ en junction] 41.20 3.0 5.2 arenaer. sa io : se eae tt 
A |Top of rail-he s ..| 41.40 17.5 21.6 r cent. fibrous ; per cent. granular. Cracked on} ; 
1855 ee | "surface after test. First test from se- {| 1944 : : —_— 
B_ |Rail-head and webjunction| 50.84 7.0 8.4  |Granular. gregated end “A”. | y494 5 1} 
A |Top ofrail-head_ .. .-| 44.08 18.0 27.6 |15 per cent. fibrous ; 85 per cent. granular. of rail. 1804 5 1; bs 
1494 {3 Rail-head and iveb junction| 29.72 1.5 1.6 jena o ‘és ' , * 1925 5 it + 
_| fA |Top of rail-he: ar --| 41.64 20.0 27.6 15 per cent. fibrous ; r cent. granular. ; z 
1026 { B 'Rall-headand webjunction} 46.32 10.0 11.6 (Granular, with a trace fibrous. ee a a : i 3° 
f A Top of rail-head oe oe 43.70 15.5 20.3 j Ditto. Ditto. point “QO” or 1494 5 i 3 } 
1894 |) B |Rail-head and webjunction| 42.00 4.0 5.2 (Granular. : middle of rail 1894 5 1h 3f 
A |Topof rail-head .. --| 39.92 19.0 24.4 (15 per cent. fibrous; 85 per cent. granular. Slightly | Third tests fromthe (| 1044 5 1 Sy 
1526 | cracked on surface after test. opposite (unsegre- | | 1294 5 1 
B_ |Rail-head and web junction} 40.28 8.0 8.4 Granular, with a trace fibrous. E gated) end “D”}| 1494 5 1) 
{ A /|Topofrail-head .. --| 41.82 19.0 21.6 (Granular, with a trace fibrous. Slightly cracked on the of rail 1804 5 Ww 3 
1236 surface after test. 1 
\B Rail-head and web junction} 40.16 6.5 7.7 Granular, with a trace fibrous. 
A |Top ofrail-head_.. --| 42.44 20.5 30.8 30 per cent. fibrous ; 70 per cent. granular. * Impact tests were only made at the segregated end of rail 1925. 
1336 { B_ |Rail-head and webjunction| 47.24 7.5 84 (Granular. y ; 
A |Centre of rail-head .-| 37.92 26.0 36.4 50 per cent. fibrous; 50 per cent. granular. centages of combined carbon and manganese present in 
1546 (B Rail-head and web junction| 42.28 12.0 15.2 |10 Ditto 90 Ditto the rails. 
fA |Topotrafichead ..  ..) 37.84 17.5 24.4 [20 : Ba , 80 Ditto Oracked on sur-/ A complete chemical analysis was made of each of the 
1386 : : Pe | 4 sace etter test, : 285 rails used in this part of the investigation. The 
\b |Rail-head and web junction) 35.82 7.5 8.4 moore ith a trace fibrous. Badly cracked on surface chemical composition was normal, and there was no ap- 
fA |Top ofrailhead ..  ..| 42.44 11.0 11.6 Granular. preciable local segregation of any of the chemical compo- 
1244 /\B  |Rail-head and web junction| 44.76 2.5 4.4 | Ditto. nents in the 267 rails which satisfactorily stood the test. 
1344] A |Topofrail-head .. ..| 42.32 11.0 11.6 | Ditto. There was, however, considerable local segregation of 
ws |(A [Bopotraithend::c:] ast | zs | ine | Die most. of the chemical elements observed in each of the 
: pepe ' : ae : : rails which broke under the drop test. For brevity, 
ne { A |Top of rail-head .. -.| 48,24 11.0 11.6 w—-- > _ oc fibrous. Slightly cracked on the th e chemical analyses only of some typical ones are given 
lb |Rail-head and web junction} 43.92 5.0 4.4 /|Granular, in Table XXIV., and the phy sical tests of the segregated 
1644 | A ‘Top ofrail-head .. ..|/ 44.36 8.0 8.4 Ditto. rails which broke are given in Table XXV. f 
Internal Flaws Induced by Local Segregation and Piping 
in Steel Rails.—A typical illustration of internal flaws 
Nore.—The position of rail-head and web junction mentioned in the foregoing Table is approximately the arising from a se ted state of the chemical elements 
area of greatest segregation. See illustration of this on Figs. 1 and 4. is afforded by rail No. 1444 (see Fig. 17). The chemical 





11582.F) 


Fic. 17. Large internal longitudinal flaw, near junction 
of rail-head with web, owing to segregation. New Bes- 
semer steel rail. 97 1b. per yard section. Horizontal 
section at AB. Actual size. 

















Resistance of Steel Rails.—A test was made to show the 
relative resistance to impact of segregated and norma 
tos of the same new steel rail, index No. 1644 (see 
ig. 16), of a section of 97 lb. per yard. The compara- 
tive results of this test are given in detail in Fig. 16. 
The results show the extent to which the resistance to 
impact had been locally reduced in the different portions 
of the section of the rail, and add confirmation to similar 
results derived from the other physical tests which have 
een made. This rail had a segregated chemical compo- 
sition, and its physical properties are given on Table XX. 
urther confirmation of the adverse influence of local 
a ettion on the impact resistance of steel rails is 
a .. ed by additional large-scale experiments made on 
— of the 96 Ib. bull-head section, numbered 1044, 
294, 1494, 1894, and 1925. The detailed results of the 
complete chemical analyses and physical tests have been 
omitted for brevity. On Table XXII. will be found the 


~ of the drop tests obtained respectively with each 


The rails should have withstood the two impacts with- 
Out sign of fracture, whereas each broke at the second blow 





1| on Table XXII. 





Fig 18. 








re) 








2 ner ~s eS run 











a SECTION AT 


Steel rail fractured after three years’ service. 


during the tests of the se ted end of the rail. In 
the centre and other end of the rails, remote from 
local segregation, the rails stood the drop tests satis- 
factorily. 

Additional investigations were made on these four rails 
—1044, 1294, 1494, and 1894; and impact tests were made 
on other portions taken from the middle and also from the 
opposite end of each rail. These portions of the rails 
satisfactorily stood the test imposed. The results of 
these second and third sets of impact tests are also given 


For purposes of comparison the author made complete 
chemical analyses of the ends of the last-mentioned rails, 
representing the tops of the rail ingots, and the chemical 
analyses taken respectively at distances of 9 ft. and 18 ft. 
from the segregated ends, and also from the — 
ends, about 36 ft. removed from the segregated ends. In 
these positions there were no practical indications of local 

tion. On comparing the results of the chemical 
analyses with the results of the drop tests, it was at once 
seen that the reduction of impact resistance was local, and 
consequent on the locally segregated condition of the rails. 

Another series of tests were made, in the course of 
which a total of 285 rails, representing a very _ bulk 
of rails received from many of the chief English rail manu- 
facturers, were submitted to the usual impact test. Out 
of this number 18 rails failed, or a percentage of 6.31 of 
those tested. The chemical analyses and physical tests 
showed that in these cases the failure was due to the 


Fig.19. 
\ 
H 
' (756 27 
' 
i Section of rail near the end 
' showing internal flaws. 
H composition of this rail and its 
{ want of uniformity of physical 
i eggs are seen in Tables 
TX. 


and XX, Owing to the 
locally segregated condition of this 
sample, and the apparent piping 
of the ingot, it seemed desirable 
to search for internal flaws in the 
top of the web, adjacent to the junction of the web 
with the rail-head, near the end of the rail. On cutting 
sections the author discovered a long internal flaw run- 
ning longitudinally in the centre of the web of the rail 
for a distance of more than about 24 in. The flaw varied 
in width from about ;y in., and extended downwards, 
from the junction of the web with the rail-head, for 
some distance into the web. It will thus be seen that 
the rail-web was practically split in two, as there was no 
cohesion between the metal on either side of the web 
centre, which was for some distance divided by the in- 
ternal flaw above mentioned. 

The appearance of the flaw, as seen in horizontal section 
near the summit of the rail-web at its junction with the 
rail-head, is shown in Fig. 17. ‘The flaw had towards its 
longitudinal termination proceeded in a transverse direc- 
tion towards one side of the web. The risk of this flaw 
is accentuated by the fact that it runs longitudinally 
across one of the fish-plate bolt-holes. The author con- 
siders the flaw is due to the locally segregated state of 
the rail near this part, and to the apparent Piping which 
had taken place in the ingot, and it is an illustration of 
the lurking danger attending a segregated condition in 
steel rails. A typical instance of internal flaws existing 
near the end of a rail from — of the ingot is shown 
on reference to Figs. 18 and 19. These are from a rail of 
85 lb. section, which had fractured after only three years 
wear, the rail having been laid on gravel t on the 
level in a curve. The rail worn down in three years 


A.B. 





locally segregated condition of the carbon, sulphur, or 
phosphorus and also, in most instances, to the high per- 


to a weight of 81} lb. per yard, representing an average 
loss in weight of 1.25 hh. per yard per annum, 
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TABLE XXI.—Extent or Loca SEGREGATION IN STEEL RAILS SHOWN BY CHEMICAL ANALYSES. 





| 
Rau Ixpex No. 1755. 


Rai InpEx No, 1855. 


| 
| 
| 
|- 


Rait Inpex No, 1026. 


| Raiu INDEX No, 1526. 





Analysis of Rail in Trans- Analysis of Rail in Trans- Analysis of Rail in Trans- Analysis of Rail in Trans- 


verse Section at Posi- 


tions given Below. tions given 


verse Section at Posi- 


Below. 


| 


verse Section of Posi- 
tions given Below. 


verse Section at Posi- 
tions given Below. 














gd =e q3 rt -) a4 | == a3 s* 
Se [4i¢ ae | 4o¢ Be | foe El Se¢ 
ne | ~ BEgs 4 5 = —) e ; SS i, J : Ss = 6.2 
a | os = BS S cas | |} 6s 52 os 
S se | kSs 3 EE | *S¢ = es |*S8/ F gS: x3 
gS | 8 cee! § | SE ooh & | Se | ogee! & | SF | ceS 
2 | 83 |/sb6 2 | $3 SEE) Z | 83 | ek6) F fF | SEs 
gis S8f, 3 | 22 Se) 9 | de |S82) a | Es | S82 
a | 5 ee ag ae e| a Ba | he! oe 5 < 
Combined carbon .. 0 440 0.670| 652 0.430 | 0.609 40 0.427 0.560 | 31 0.400, 0.480 20 
Silicon ’ 0.066} 0.066 | a 0080; 0.080 : 0.080 0.087 | 8} 0.099 0.095 4} 
Manganese .. 1.082 1.080 5 0.963; 0.961 0.886 0.970, 9% 0.788 0.886 125 
Sulphur Mt 0.070} 0.120 | Tig 0.060! 0.130 117 0.063! 0.115 | 825 0.093| 0.140} 50 
Phosphorus es nt Pe 0.049; 0.098) 100 0.060 0.104 057 0.083 | 454 0.062 0.083 34 
Iron by difference .. 93,298 | 97.906| . 98.407 98.125 98.487 | 98.185|  .. 98.558 | 98.316) .. 
| 100.000 | 100.000 | | 100.000 | 100.000 | 100.000 100.000 a> | 100.000 100.000 | 
| \ | \ | 


| 





Complete chemical analyses were made of 49 other segregated rails, which confirmed the results of the typical segre- 
gated rails given on the above Table. For brevity, however, the details of the chemical analysis are not given. 


TABLE XXIV.—CueEmicaL ANALYSES OF STEEL RAILS WHICH BROKE UNDER Drop Tests. (SEE TABLE X XIII.) 



































Ratt INDEX No. 1536. | Rat Inpex No. 1636. | Rat Inpex No. 1486. | Ratt Inpex No, 1027. 
. ‘ | on Le ° ee mF 
2 ices [38/88 ees [G8 | 88 fee3 |28.| 82 ges | as 
|£° jase 2. ~ JESSE | ZSai8° |ESe |eSe/E° (BSE | S8e 
~~ \§s i. BS iby (Pe (See les Foe | sees Fog | og 
<> isn3 | $28/<> [on8 | $28/<> [s.3 | $22 1/<° 3.8 | S83 
i $ 5 & $ 5 & 5 & Ea] ® 0 
2 j285 | Geer) 2 [85 | EAS] 2 |,82 | ESS) 2 a8 Ed 9 
#5. (2.3 .| Bee | BS. [2 3.] 828] Be. (Fes Bee BS, B28] Bee 
ga |Pe-s EY oe ee 62 @a l2ee8 E Qa (Sead 2 
seg (g2Ss| £20 | 2835 SRES| 222 | G55 SSS2) Ger | gaa 2 Pes | BES 
ot que | qo lo™ qa aee oO opal l<q ° lo qr < ° 
| 
Combined carbon .. i 0.490 | 0.560 14} 0.470 0.620 | 32 0.47C | 0.660 | 404 0.416 0.560 35 
Silicon | 0.071; 0.080} 12 0.082} 0.106} 29} 0.086 0.083 33 | 0.070 0.074 8h 
Manganese ..| 0.886} 0.933 5 1.021] 1.059 | 33 0¢€22| 0.951 3 | 0.936 1.030] 10 
Sulphur a ..| 0.090; 0.120 | 33 0.060 0.110; 834 0.060 0.130} 1163 0.050 0.100 | 100 
Phosphorus .. — “| 0.058! 0.069} 19 0.052} 0065| 25 0.054 | 0.098) 814 | 0.063 0.103] 63 
Iron by difference .. 98.405 | 98.238 98.315} 98.040) .. 98.414 98078) .. | 98.465 98,133 
100.000 100.000 100.0.0 | 100,000 | 100.000 , 100.000 | 
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| 100.000 | 100.000 





Taste XXIII. 








Rail Placed on 











le i%¢ Weight of Ball, 1 Ton. | 
are Bearings, 3 Ft. 6 In. Apart. 
etic 
& — ee 
s [elise ey 
S is ~ | First Fall, | Second Fall, | Third Fall, 
— FRise3 7Ft 15 Ft. 10 Ft. 
A leclcAs — — | 
x |SSlfec 
3 gS | =| Deflection in Deflection in | Deflection in | 
& |2™ 338 Inches. Inches. Inches. 
| Ib. ft. 
1,536 | 85 5 13 Broke 
1,486 | 85 5 14 * 
1,027 | 85 5 | 1y's 
1,187 | 85 5 1ys ” 
10,137 | 85 | 5 its x 
1,387 | 85] & lys as 
1,367 | 85 5 if aa 
10,367 | 85 5 | ly, * 
1,667 | 85 5 1 33 Broke 
1,877 | 85 5 | 1 Broke 
1,287 | 85 5 1 a. 
1,687 | 85 5 lys o 
10,687 | 85 | 65 ly # 
1,008 | 85 5 ly, * 
1,388 | 85 | 5 i} “id 
100,388 | 85 | 5 ly e: 
1,686"; 96 | 5 lys a 
1,107*| 96 | 5 i ‘ 


| } 
| 
Total number of rails tested, 285 ; total number of rails broken, 18. 
Percentage of failures, 6.31. 
* In the tests of rails Nos. 1636 and 1107 the second fall was 20 ft. 
instead of 15 ft. in the case of the others. 





The author cut sections from near the end of the rail | 
and discovered a long internal flaw running longitudi- 
nally in the centre of the web of the rail for a distance of 
above 7 in. This flaw extended downwards from the 
junction of the web with the rail-head for a distance of | 
about 1} in. From this it will be seen that the rail-web | 
was practically split in two, as there was no cohesion be- 
tween the metal on either side of the web centre, which 
was divided by the long internal flaw. The width of 
this flaw was in some places nearly ;y in., and varied 
in width downwards. he appearance of this flaw, as 
seen in section on the summit of the rail-web at its junc- 
tion with the rail-head, is shown in Fig. 18. This flaw | 
bifurcated and formed other ramifications extending up- | 
wards into the rail-head, as seen in Fig. 19. Further, on | 
attempting to machine a portion from the rail-head, for 
purposes connected with the investigation, the rail-head 
actually split up into about half-a-dozen separate pieces, | 
the lines of fracture being along the line of the centre of | 
the ingot, and its ramifications extending into the rail- | 
head, as shown on Figs. 18 and 19. These various indica- 
tions, and especially the presence of the —_ central 
longitudinal flaw alluded to, which practizally divided | 
the web and also weakened the lower part of the rail-head | 
(see Figs. 18 and 19), point to the probability that suffi- 
cient length had not been sawn off from the end of the | 











| 1636 


TABLE XX V.—Physical Tests of Steel Rails which Broke 
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Centre of 

rail-head 
| | Rail bottom 
| 

|{ Centre of 
1486) rail-head 
| ‘Rail bottom 
Top of rail- 
head 
Centre of 

rail-head 
Rail bottom 


1027 


Top of rail- 

| ont 4 

'{ Centre oO 
1187 rail-head 

Rail bottom 


Centre of 
il-head 
head 


| (ral 
1367) \ Rail bottom 
| 
Centre 
rail 


1877 


1287 Centre of rail- 
head 

| 
1388) 

‘l 
1107|Centre of rail- 

| head 

| 
1387} Ditto 
1667| Ditto 
1687 Ditto 
1008) Ditto 
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| 
| 
| 
| 











Mo! a ie = 
- = 
= 8| Position in | 5 a. :| 3 
| © | wartinal Ser. |S BE! & 
= 6) VerticalSec- 2) & 
3,2| tionof Rail. (Es) §& 
Zl arr 
ial S28 gi 
tons | p.c. 
Centre of| 43.56 | 14.0 
rail-head | 


ig nat aan | 1536/4 Rail bottom |44.20 18.0 21.6 


| 39.92, 4.0 | 
15.03 | 22.0 
41.20| 10.0 
41.00 | 24.0 
42.14 | 11.5 
43.52 | 11.0 
42.54 | 225 
| 45.36 | 5.0 
45.68 | 6.0 
45.60| 5.5 
43.81) 5.0 
| 11.0 


| 45.11 


| 
| $9.44 


| 
| 43.84 


ot 47 32 15.0 
-he | 
Rail bottom 47.24| 22.0 


fe | 46.16 
J Rail bottom | 45.64 1 


15.5 


9.0 
2.5 





| 15.5 | 

| | 
| 
| 43.88 17.0 
49.78 | 15.0 | 
| 46.08 16.0 | 
42.68 21.0 | 


| 
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under Drop Tests (See Table XXIII.) 
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Remarks, 


of Area. 


Reduction 








p.c. | 

18.4 |Granular, with a trace 

| fibrous; cracked on 

surface after test. 

10 per cent. fibrous; 90 

| per cent. granular ; 

| slightly cracked on sur- 

| face after test. 

5.2 |Granular, with a trace 
|_ fibrous. 

38.7 |Fibrous, with a trace 
| finely granular. 

11.6 (Granular, with a trace 
|_ fibrous. 

39.2 |Silky fibrous. 

14.5 |Granular. 


| 





11.6 | ‘ 
41.5 |Silky fibrous, with a trace 
very finely granular 


8.4 |Granular. 
' 
hee 


ee 
5.9 |Finely granular. 


12.9 |Finely granular, with a 
| trace fibrous ; slightly 
cracked along the sur- 

| face after test. 

18.4 Granular, with a trace 

| fibrous. 

39.2 50 per cent. fibrous, 50 
percent. finely granular 

184 Granular, with a trace 
fibrous ; cracked on the 
surface after test. 

11.6 Granular. 

15.2 ‘Granular, with a trace 
fibrous ; cracked on the 
surface after test. 

21.6 '20per cent. fibrous, 80per 
cent. finely granular ; 
slightly cracked along 
the surface after test. 

24.4 |25 percent. fibrous, 75 per 

| cent. finely granular. 

18.5 (Granular. 

244 10percent. fibrous, 90 per 

| cent. finely granular. 

33.6 (20 per cent. finely granu- 

| lar, 80 percent. fibrous. 


the top of the rail ingot) showed manifest signs of un- 
soundness traceable to the foregoing cause. 
ternal 


’ ion.—The author has sometimes de- 
tected, in the course of his examinations and analyses of 
finished rail, which at that end (evidently representing | steel rails, the existence of a local external] segregation of 


some of the chemical components, in addition to internal 
transverse segregation and internal longitudinal segrega- 
tion of some of the chemical constituents of steel rails, 
The phenomenon is allied to that of the internal trans. 
verse and longitudinal segregation which the author has 
recently investigated, but its effect on the strength of a 
rail is somewhat different. 

With regard to the cause of external local segregation 
|in steel rails, he has demonstrated that local internal 
segregation mostly exists in those rails which represent the 
top part of an ingot. During the cogling of large steel 
ingots the author thinks that in addition to local segrega- 
tion, near the top of the ingot, there may sometimes be 
a further transverse migration of the carbon and other 
elements from the central axial part towards the exterior 
of the ingot. This tendency to external migration of the 
chemical elements he considers is most likel to occur 
near the bottom or wider part of the ingot. Now, when 
such an ingot is rolled into a rail, say 90 ft. long (which is 
finally cut into 30-ft. lengths), that rail representing the 
bottom of the ingot is likely from the above cause to mani-. 
fest a condition of local external segregation as distinct 
from interior axial longitudinal segregation ; whereas the 
rail ct igi ong the top portion of the ingot would 
probably afford indications only of internal local axial 
segregation. The author further thinks that the keeping 
of steel ingots for any lengthened period in soaking pits 
tends to promote local segregation of some of the che- 
mical constituents. 

If either internal or external sagen: oe age arising 
from any cause is present to any considerable extent, it 
becomes a serious source of danger leading to the sudden 
fracture of rails. ‘The author has recently met with a 
practical illustration of the danger to rails from external 
segregation of some of the chemical constituents of the 
above nature. This example was afforded by the frac- 
ture of a rail on a bridge of one of the chief English rail- 
ways, which nearly produced a serious accident to an 
express train. The author made a careful investigation 
into the cause of that accident, which was distinctly 
traced to an extensive external segregation of some of 
the chemical constituents of the rail at the point of frac. 
ture. The author has been requested to examine other 
cases of the fracture of steel rails which have occurred in 
main line service on various railways, and on careful 
examination he found, in many instances, the cause of 
the fracture was mainly due to the local segregation of 
some of the chemical constituents. 

The present research on segregation has demonstrated 
the nature and approximate extent of the evil, and has 
enabled the author to point out a remedy with some 











— to reliability. The investigation has also shown 
the desirability as far as practicable of preventing segre- 
gation in steel rails, so as to minimise the risks arising 
therefrom. 

The author gratefully desires to express his indebted- 
ness. to several. railway companies, who are his- clients, 
for their great kindness in affording every facility and 
assistance for the carrying out of the experiments of the 
research. 








COMPRESSION OF STEEL INGOTS. 


The Compression of Steel by Wire-Drawing During 
Solidification in the Ingot Mould.* 


By A. Harmet (St. Etienne). 
SECTION I. 


THE NECESSITY FOR COMPRESSION TO AVOID FREE 
SHRINKAGE. 


_ THE function of the engineer being to aspire to perfec- 
tion in all that he undertakes, the steelmaker ought not to 
slacken in his efforts to learn and to obviate all defects 
which are met with continually during the process of 
manufacture of the metal until the moment when the 
finished product is obtained ready for use. 

During these periods of the further process of. manu- 
facture—that is, during the first part of the life of the 
material—the metal undergoes three great successive tran- 
sition stages which call for the most minute care on the 
part of those who have to conduct the operations. The 
first is the production of the liquid metal with the desired 
chemical composition without admixture of slag, without 
gases in solution, and without internal oxidation. It is 
within the furnace that the steelmaker perfects this first 
stage of the process. 

The second is the transition from the liquid state to 
the solid state within the ingot mould, this being a crisis 
attended with many risks, since the metal is apt to con- 
tract defects which may appear impossible of remedy. 
It is to this period of the life of the metal that it is now 
desired to draw attention. . 

The third operation is the conversion of the raw solid 
material into the finished product. This last transition 
is less delicate than the two preceding ones, but never- 
theless special care and treatment are requisite in order 
to attain the best physical constitution in eachcase. But 
the latter question may be dismissed for the moment, 
since it is pro at present to limit the discussion to 
the phenomena which accompany the solidification of the 
metal and to the study of the precautions necessary to 
prevent these from becoming injurious. 

Dealing first with the steel within the ingot mould, 
this, though it may be of finest qualit while in the liquid 
state, can completely change its character during the 

into the ingot mould unless particular attention 
is bestowed upon the conditions and circumstances which 
accompany the solidification with the object of combating 
the defects which tend to develop there. The cooling 
process, in fact, exposes the metal to the injurious effect 
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of three forces—contraction, crystallisation, and liquation 
—all of which haps 1 the qualities which are essential to 
commercial steel. It will, thcre‘ore, in the first place be 
endeavoured to show how these forces act on the metal 
inthe different conditions under which it is allowed to 
solidify. In order the better to define the period of time 
which itis desired to investigate, it may be assumed that 
the metal passes from the liquid state to the solid and cold 
state in two phases. The first corresponds to the period 
of the liquid state within the ingot mould at about 
92000 deg. to the moment of stripping the ingot at about 
700 deg. The second one corresponds to the period spent 
in cooling from 700 deg. to the temperature of the atmo- 
sphere. 

During the first of these two phases the steel poured 
into an ingot mould may either (1) be left to shrink freely; 
or (2) be subjected to compression by the Whitworth 
system ; or (3) be subjected to compression by wire-draw- 
ing by the Harmet system. 

These are the three cases tobe examined. Other minor 
operations may be — since they fall within either 
oF these categories. ut before studying successively any 
of these it should be remarked that the liquid steel, im- 
mediately on being poured into the mould, forms a solid 
crust owing to contact with the cold walls. ‘This in- 
creases in thickness, rapidly forming a shell which 
assumes the shape of a vase filled with liquid metal (see 


Fig. 1). 

The almost instantaneous shrinkage of this shell causes 
the separation of the ingot from immediate contact with 
the mould, and a minute or two after casting it settles 
firmly on the bottom, no longer supporting itself against 
the walls of the ingot mould. Itis at this moment that the 
process of compression should intervene, and it is essen- 
tial to have recourse to this if it is desired to preserve the 
steel from the defects which are liable to cause deteriora- 
tion. In the first place, however, the behaviour of the 
metal must be considered, if allowed to cool undisturbed. 

(1) Contraction.—The form of the solid shell is deter- 
mined from the time of the formation of the outer crust 
as regards its external dimensions. The greater part of 
the contraction has already taken place, but there still 
remains the internal liquid mass, of which the volume is 
greatly modified by shrinkage. Little by little, during 
cooling, this liquid mass becomes plastic, and attaches 
itself progressively to the first shell, adding to its thick- 
ness. In the interior is left a hollow corresponding to 
the volume of the shrinkage. 

The cold ingot when divided through its vertical axis 
(see Fig. 2) exposes to view a large cavity in the upper 

art, due to the flow of metal, which, as long as it is 
iquid, continues to descend by its own weight, to fill up 
the hollows left in the lower part due to shrinkage. 
Besides this a hollow space is formed in the centre itself 
after solidification, on account of the failure of the supply 
of liquid metal to fill the new cavities. This defect in 
the metal extends along the axis, visible to the naked 
eye, throughout the whole of the upper half of the ingot. 
In the second lower half recourse must be had to the 
microscope, in order to detect the porosities which exist 
in the centre, and the tiny cracks or fissures which per- 
meate the whole of the solid mass. The microscope 
brings out these defects, but to explain their formation it 
is necessary to study more closely the complex phenomena 
which accompany contraction. 

When the lower part of the ingot is solidified through- 
out its whole thickness, and as soon as the descent of 
the upper layers of liquid metal is interrupted, the shrink- 
age, proceeding as the paseo. Egan sets up within 
the metal injurious stresses, which are the cause of much 
mischief, 

_ If one regards a portion of the metal as forming an 
imaginary bar about a horizontal line A B (Fig. 3) passin 
through the centre of the ingot, the extreme points A an 
B touching on the surface o: the ingot mould, and if the 
— of shrinkage in this bar of metal is considered, the 
ollowing facts may be noted: At the first moment of 
casting the points A and B, the extremities of the bar, 
arein contact with the ingot mould, and in consequence 
at this moment the length A B is equal to the width 
of the ingot mould. For convenience it may be assumed 
that this amounts exactly to 1 metre; secondly, some 
moments after casting, the external shell of the ingot has 
already shrunk, being cooled by contact with the ingot 
mould, and immediately assumes the form and external 
dimensions which will be preserved up to the moment of 
stripping. Then, supposing that 20 millimetres per 
metre is the total shrinkag e of the steel in ing from 
the liquid to the solid pose yak state, and that the mean 
temperature at the moment of stripping is 700 deg., the 
shrinkage may be divided into two stages: that which 
takes place during the first phase of cooling from the 
liquid state to 700 deg., say 13 millimetres per metre, 
and that which occurs during the second Pp ase from 
700 deg. to the temperature of the atmosphere, say 7 
millimetres per metre. 

Some moments after casting, therefore, the points A 
and B have separated from contact with the walls of the 
mould and have approached each other by the corre- 
pending amount of shrinkage, say 13 millimetres, and 
the bar A B, which was originally 1 metre in length, is 
reduced to the length A, B,, the eagth being now AB 
less 13 millimetres. ‘This bar A, B, will now preserve its 
length without further alteration until the moment of 
stripping at 700 deg., since the points A, B, are defi- 
nitely fixed in the same manner as all other points in 
the shell of the ingot in question. How, then will the 
still liquid mass of metal between points A, and B, 

ve in satisfying the conditions of the inevitable law 
f contraction until the moment of stripping? The 
metal contained between these points solidifies progres- 
sively, proceeding from either extremity. The contrac- 


hollows which result, are at first compensated for by the 
descent of the liquid metal from the upper layers, so 
long as the state of fluidity is such as to permit this. 
But as soon as the centre reaches the temperature of 
1500 deg., the solidification becomes complete. The 
upper layers of liquid can no longer provide a supply, 
and the bar is subjected to the influence of contraction 
without the possibility of the cavities being filled 
up. Hence arises the necessity to assist the metal 
at this period instead of leaving it undisturbed. The 
bar A, B,, in passing from 1500 deg. to 700 deg., 
should undergo a shrinkage of 8 millimetres approxi- 
mately—that is, of 1 millimetre for every 100 deg.—it 
being assumed for the sake of argument that these approxi- 
mate temperatures are the exact mean temperatures. 
But the external shell of the ingot being unalterable, or 
at least the interior metal not having sufficient cohesive 
force to draw the shell inwards, the points A, B, remain 
at their fixed distance apart, and therefore A; B, = A B 
—13. The metal therefore, during cooling, must reduce 
its total — by 8 millimetres, and being unable to 
accomplish this, must crack at intervals in order to com- 
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pensate, by means of numerous small fissures, for the in- 
ability to contract in length. This is the explanation of 
the cracking throughout the metal. § 
It should be noted here that an actual bar in a red-hot 
state (a round rolled bar, for instance), if subjected to the 
force of shrinkage while its two extremities are fixed, 
undergoes a change of form due to a reduction in diameter, 
thus providing the material required for filling the cavities 
whe tend to form in a longitudinal direction. But with 
this imaginary bar A, B, the case is different. The 
lateral adhesion to the surrounding mass hinders any 
reduction in diameter ; and since no material is available 
to fill up the s left vacant by contraction of its 
length, it must either fracture or crack. 
Instead, then, of allowing the bar A, B, to crack 
throughout its whole length, it would evidently be 
preferable to cause the points A, B, to move inwards to 
the extent of 8 millimetres, or even maney more, 80 as 
to compress the intervening metal and subject it to a 
kind of forging process. This result would be obtained 
by compression by wire-drawing. ‘ ; 

At the end of the first phase of cooling—that is, at the 
moment of stripping the ingot, when at 700 deg.—the 


bar A, B, in an ingot left to itself will exhibit minute 
cracks throughout its length, and these will extend in 
the same manner throughout the whole mass of metal. 
The defect is still more aggravated by the further 
shrinkage which must still continue in cooling from 
700 deg. to atmospheric temperature, if this takes place 
within the ingot mould; but in most cases the heavy 
ingots are sent on to the mills when they reach the 
temperature of 700 deg. Thus the contraction in steel 
left undisturbed in the mould is productive of two kinds 
of serious defects ; firstly, of pipe, cavities or porosities 
about the centre, while the metal is still liquid or in a 
plastic condition ; and secondly, stresses, cracks, fissures, 
and even porosities throughout the whole mass, which, 
nevertheless, to the naked eye appears compact and per- 
fectly sound. 

Crystallisation.—The steel in solidifying crystallises in 
the form of an interlacing dendritic structure upon the 
internal surface of the pipe, in regular needles on the ex- 
ternal surface of the ingot, or in polyhedric grains within 
the central mass. These crystals have little cohesion be- 
tween themselves, and when stresses due to contraction 
within the metal are set up, these meet with but low 
resistance, and cracking occurs easily. The polyhedric 
crystals often form ou divided by — analogous to 
cleavage planes, and the fracture of a ingot exhibits 
facets which resemble those of spiegel. These constitute 
the weak — which require subsequently to be 
strengthened by a forging process in order to obtain the 
necessary toughness in the finished product. This crystal- 
lisation of the steel is promoted by any step taken to 
delay the solidification, such as lining the upper part of 
the mould with refractory material, and also by the con- 
traction of the ingot, which, when left to itself, separates 
from the cold walls of the mould. , 

Liquation.—The metalloids which enter into the com- 
position of the steel have a tendency to separate from the 
iron by liquation. The carbon is the most mobile, being 
attracted in turn towards the more fluid parts, finally 
concentrating in those where solidification last takes 
place ; that is, in the head of the ingot when left to cool 
undisturbed, and particularly if the solidification is de- 
layed by the use of a refractory-lined mould. 

Attempts have been made, when leaving the ingot to 
cool by itself, to prevent the formation of pipe by plac- 
ing on the top of the ingot a cover of refractory material, 
intended to preserve the heat and keep the steel liquid 
for a longer time in the upper part of the ingot, which 
serves as a reservoir to supply the lower . All that 
is gained by this is, not the avoidance of pipe, which is 
proport‘onate to the shrinkage of the steel, the volume of 
the cavity remaining the same in any case, but the raisin 
of it or the concentrating of it at a somewhat higher level. 
The ingot remains porous along its centre, but the cavities 
here are not so large. | 

This method of covering the ingot, by which the harden- 
ing of the metal in the upper part is delayed, is, unfortu- 
nately, attended with the inconvenience that it develops 
a coarse crystallisation, and especially tends to promote 
liquation by attracting to the upper part, when kept 
liquid for a longer time, the carbon which rises in propor- 
tion as solidification proceeds in thelower part, and thus has 
more time in which to travel upwards. It thus results that 
a steel, though absolutely perfect while in the liquid state, 
is permeated with defects when, after undisturbed cool- 
ing in the ingot mould, itis taken out at a red heat (about 
700 deg.) to be dealt with further in the mills. The upper 
portion is affected with pipe, the whole mass is seamed 
with cracks, torn by the internal stresses, and cleft by 
crystallisation, while the composition is rendered irregular 
by liquation. 

In this state the metal may be regarded as useless, and 
the mechanical treatment by — or forging has to be 
relied on to correct as far as possible the defects which, 
through ignorance, were allowed to occur during solidifi- 
tion. The upper, unserviceable end must be cropped, 
the cracks and fissures have to be rewelded, the stresses 
relieved, and the crystallisation broken up and reduced to 
a fine state. But notwithstanding the application of the 
various means to effect these improvements, the liquation 
will remain unaltered and many defects will continue in 
existence, only to be discovered later in the tests on 
specimens undertaken after finishing the material. 

Instead, then, of remedying defects which have been 
=, to form within a metal perfect on leaving the 

urnace, it would certainly be preferable to prevent, or at 

least to palliate, them during the process of solidification. 
This is effected by compression by wire-drawing, which is 
now about to be discussed. Among the defects occurring 
in steel during cooling, no reference has been made to the 
blow-holes due to the gases liberated by the metal, for 
the reason that the elimination of these ought to be effected 
in the furnace. It is equally unnecessary to note the sur- 
face defects, such as flaws and cold drops. These are due 
to the want of care in the actual casting, and are not attri- 
butable to the ingot mould. They can, moreover, be 
avoided by bottom-casting. 
2. Static Compression.—Before the introduction of 
compressing steel by wire Barirpe several attempts 
were made to compress the metal within the mould, but 
all depended in principle on ap lying a static pressure on 
the top of the ingot, instead of bringing it to bear, as in 
the wire-drawing method, upon the bottom, which, being 
of a dynamic kind, performs effective work.. Compres- 
sion with a static pressure acting on the top of the ingot 
is the Levene involved in the Whitworth process. 

In spite of the great force of the pressure applied in the 
latter process, the effect of it extends only to the exterior 
cf the ingot, which in cooling rapidly forms a crust with 
the rigidity of a column, and thus arrests the force applied 
and protects the whole of the central part against this 
pressure from above. The ingot is, moreover, depressed 
in the centre, and though the pipe has not exactly the 








ion up to 1500 deg., the point of solidification, and the 
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form which it would have had if left to cool freely, yet it 
still affects the centre throughout a _— part of its 
height. The method may answer for hollow pieces which 
have a raised centre, but is ineffective for solid bodies, 
such as armour-plates. 

The central mass of the ingot being, moreover, relieved 
from compression, as is proved by the presence of 
cavitiesin the centre, the fluid steel is left to itself, and 
in consequence becomes affected by the injurious in- 
fluence of liquation and coarse crystallisation. The effect 
of this compression, therefore, accentuates rather than 
alleviates the strains, cracks, and internal fissures which 
are observable in steel left to cool undisturbed. Thus the 
line A, B,, before mentioned, becomes after compression 
A» Bo, greater than A, B,, oreven AB. A swelling up 
of the metal occurs, which is continually intensified, the 
pressure meanwhile forcing the points B, into contact 
with the walls of the mould, which latter also expand on ac- 
count of the heat. When the feeding process from theupper 
layers has ceased, the mass of compressed metal between 
the points A, and B, begins to contract, and the stresses 
and cracks will be more o pnmeee even than when cool- 
ing takes place alone. The extremities of the imaginary 
line continue to move apart in proportion as the ingot 
mould heats up, and the metal about the line must there- 
fore contract by an amount equal to the increased distance 
apart of points A, B,. Hence occurs an increase in the 
stresses and cracks. The compression by static pressure, 
applied to the es the ingot, appears thus to be au 
imperfect method for preventing the defects which tend 
to develop during solidification. It is otherwise with 
the method of compression by wire-drawing, the energy 
of which effectually prevents the formation of these 
defects. 

3. Dynamic Compression.—It should be mentioned that 
the main object of compression by wire-drawing is not so 
much to remedy the defects of the metal as rather to 
forestall their development. The elimination of minor 
defects is left to the subsequent mechanical operations 
of rolling and forging. But before it is possible to pre- 
vent the formation of defects, the causes to which these 
are due must be carefully studied, and if it is found im- 
possible to avoid them, they can at least be dealt with in 
such a manner as to render them as little injurious as 

ible. It will be seen from the foregoing that all 
| ser originating within the ingot mould are due, 
firstly, to the contraction which produces the pipe, the 
porosities about the centre line, and the cracks or fissures 
throughout the whole mass. Secondly, they are to be 
attributed to the retardation in cooling which promotes 
the formation of large crystals with cleavages, and the 
liquation of the carbon. 

Jealing with the first point, the contraction or shrink- 

e of the material during cooling follows a natural law 
which must puraue its course. If this is injurious in the 
cases under discussion, it is on account of the fact that 
the outer shell of the ingot is permanently fixed, and the 
subsequent shrinkage of the central mass cannot there- 
fore take place without leaving hollows in the form of 
pipe, porosities, or cracks. If this external shell is forced 
inwards upon the central mass, and compelled to follow 
the shrinking movement, or even to close in at a rate 
somewhat quicker than that at which the volume dimi- 
nishes, iis Ramenitiens of cavities and internal faults will 
be avoided. This is exactly the result attained by com- 
pression by wire-drawing. : 

Referring again to the bar A, B,, the compression by 
wire-drawing forces the extremities to draw nearer to the 
extent of 8 millimetres—that is, by the amount of shrink- 
age which would otherwise occur, and even slightly 
more. Thus the occurrence of cracks in the metal 
between the two points is obviated, and the action of 
the compression is similar to a forging operation. In 
order to combat efficaciously the effect of shrinkage, the 
compression of steel by wire-drawing must therefore be 
applied to the whole surface of the ingot, restricting or 
diminishing its volume by closing inwards upon the 
central mass as shrinking proceeds. This entails the 

rformance of work, work which constitutes the under- 
arses principle of the process, and the value of which is 
proportionate to the total contraction of the mass upon 
which it acts. The amount of contraction per unit of 
volume or of weight is constant for one kind of steel of 
definite character. But it varies in the case of different 
kinds of steel. The work necessary to counteract the 
effect of this contraction per unit of weight will conse- 
quently be a constant amount for each kind of steel. 
Starting from this point, the work necessary to compress 
by wire-drawing any kind of ingot will be proportionate 
to the weight of the ingot. 

With regard to the defects of the second category, the 
liquation and formation of coarse crystals with cleavages 
are due to retardation in cooling. It is impossible 
to overcome these defects completely, since instantaneous 
solidification is out of the question. But for the follow- 
ing reasons their occurrencs may be sensibly diminished 
by compression by wire-drawing, introduced primarily 
to counteract contraction. 

(a) The ingot mould in which compression is carried 
out not only consists of a great mass of metal which 
rapidly absorbs a quantity of heat, but it is kept in con- 
stant contact with the metal to be cooled by the gradual 
advancement of the ingot under pressure from below. 

(b) In a liquid y which contracts or undergoes 
reduction of volume in moray, the solid state, pres- 
sure hastens the transition. This results in shortening 
the time, and at the same time a diminution in the 
crystallisation and of the liquation is effected. 

(c) The molecular movement, which owing to pressure 
takes place throughout the mass, also tends to effect a 
diminution in the crystallisation and of the liquation. 

(d) Finally, another circumstance which in — 
tends to hasten the cooling and diminish crystallisation 





and liquation (contrary to the effect of a refractory-lined 
mould) is the gradual advancement of the head of the 
ingot into the cold portion of the mould. In fact, the 
ingot under pressure is forced upwards into contact 
with that part of the mould which has not yet been 
subjected to the influence of the hot metal, and these 
surfaces, being still quite cold, effectually tend to cool the 
head of the ingot tt avert liquation. This circumstance 
accounts for the small amount of liquation found in 
ingots compressed by wire-drawing. : 
he above considerations indicate the necessity of not 
allowing ingots to contract freely during cooling, espe- 
cially those from which it is desired to manufacture 
products of superior qualities. They show the advan- 
tage of compression and define exactly how the process 
should be applied. Further advantages also accrue from 
compression by wire-drawing, which favourably affect 
the quality of the metal, and prevent waste of any part 
of the ingot. 
It is now proposed to study the best methods for 
carrying out this compression by wire-drawing, and to 
illustrate the principal advantages which may be at- 


tained. 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

THE new screw steamer Meldon, which has been built 
by Messrs. R. Stephenson and Co., Limited, Hebburn- 
on-Tyne, for the Morpeth Steamship Company, Limited, 
Newcastle-on-Tyne, was taken out to sea for a light trial 
trip on Monday, the 17th inst. The principal dimensions 
are: Length, 310 ft.; breadth, 43 ft. ; depth, moulded, 
23 ft. ; and she will carry about 4000 tons of cargo on 
a light draught. ‘Triple-expansion engines, having cy- 
linders 22 in., 36 in., and 58 in. in diameter by 39 in. 
stroke, with large steel boilers working at 100 lb. pres- 
sure, have been fitted by the North-Eastern Marine En- 
gineering ppon we f Limited, Wallsend-on-Tyne, which 
on the trial worked in a satisfactory manner, and without 
the slightest hitch. 


Messrs. Short Brothers, Limited, Sunderland, launched 
on Monday, the 17th inst., the steel screw steamer Dove- 
dale, built to the order of the Blue Cross Line of steamers, 
of which Messrs. George H. Elder and Co., of Newcastle- 
on-Tyne, are the managers. The vessel is of the follow- 
ing dimensions, viz: Length, 337 ft.; breadth, 45 ft. ; 
depth, moulded, 25 ft. 3 in.; and is of the strengthened 
spar deck type. The vessel is to be fitted with triple- 
expansion engines by the North-Eastern Marine Engi- 
neering Company, Limited, of Sunderland, having cy- 
linders 24 in., 40 in., and 64 in. in diameter by 42 in. 
stroke, with two large.boilers of 180 Ib. pressure. 





The Persia, which is being constructed by Messrs. 
Wigham-Richardson and Co., Limited, for the Austrian 
Lloyd Steam Navigation Company, Trieste, was launched 
on Monday, the 17th inst., from the Neptune Shipyard, 
Newcastle-on-Tyne. The steamer is 424 ft. in length by 
524 ft. beam. She is built of steel, and will have very 
complete accommodation for 40 first-class passengers. 
The propelling machinery consists of a set of four-crank 

uadruple-expansion engines, on the Yarrow, Schlick and 

weedy system, which, together with the boilers, are 
a by Messrs. Wigham-Richardson and 
Co., Limited. 


On Monday, the 17th inst., Messrs. Workman, Clark, 
and Co., Limited, Belfast, launched from their South Yard 
a large steel twin-screwsteamer forthe Tyser Line, Limited, 
London, of which Messrs. Tyser and Co. are the manag- 
ing directors. The Marero is a sister vessel of the Niwaru, 
built in the North Yard of the firm a short time ago, 
and is 450 ft. long, 55 ft. broad, and 33 ft. 4 in. moulded 
depth, with a gross tonnage of about 6500. She has 
been built to Loyd’s highest class under their three-deck 
rules, and has a continuous shelter deck all fore and aft. 
The machinery, which has been built by Messrs. Work- 
man, Clark, and Co., Limited, consists of a twin set of 
direct-acting triple-compound engines, with inverted cy- 
linders, 20 in., 335 in. and 56 in. in diameter respectively, 
and 45 in. stroke, with latest improvements in auxiliaries. 
Steam will be supplied by four single-ended boilers, 
13 ft. 9 in. in diameter by 11 ft. 6 in. long, working at a 
pressure of 2001b, per square inch under Howden’s system 
of forced draught. 


On_ Monday, the 17th inst., Messrs. Wm. Gray and 
Co., Limited, launched the steel screw steamer Spondilus, 
which is a sister ship to the Pectan, lately launched by 
the same builders, and the tenth which they have built 
for the bulk petroleum trade for the Shell Transport and 
Trading Company, Limited, London (Messrs. M. Samuel 
and Co., managers). The Spondilus and Pectan are the 
largest bulk oil steamers afloat. The dimensions are: 
Length over all, 483 ft.; breadth, extreme, 55 ft. ; 
depth, 34 ft. 10 in. The engine and boiler-rooms are in 
the after part of the vessel, and underneath them there is 
a double bottom for water ballast. The forward and 
after peaks and deep tank in the forehold are also fitted 
for water ballast for trimming purposes. Forward of the 
boiler-room there are thirteen strong transverse bulk- 
heads, and also a very strong fore-and-aft bulkhead from 
the keel to the main deck. The bunkers are arranged as 
tanks for oil fuel, and in addition there are eighteen sepa- 
rate oil tanks. These are separated from the boiler-room 
and bunkers aft, and from the cargo hold forward by 
cofferdams, carried to the upper deck in each case, and can 
be filled with water or ordinary cargo when_required. 
There is also a midship cofferdam fitted. Expansion 
trunks are carried up from each oil compartment to allow 
the oil to rise and fall with varying temperatures. These 











trunks, in conjunction with large hatchways, will be used 
for loading general cargo. The vessel will be fitted with 
triple-expansion engines by the Central Marine Engi- 
neering Works of Messrs. Wm. Gray and Co., Limited, 
The cylinders will be 294 in., 48 in., and 78 in. in diameter 
respectively, and of 54 in. stroke. An extra large amount 
of boiler-power also is mae in the shape of six large 
single-ended boilers working at a pressure of 180 1b. per 
square inch. The furnaces of these boilers are adapted to 
the use of either coal or liquid fuel, the oil fuel installa. 
tion being on the Flannery-Boyd patent system, fitted 
with Eeles and Rusden’s patent burner. 


On Tuesday, the 18th inst., there was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a steel screw trawler, measuring 125 ft. by 
21 ft. 6 in. by 12 ft. depth of hold, the machinery for 
which is being constructed by Messrs. C. D. Holmes and 
Co., of Hull. The vessel is built to the order of the City 
Steam Fishing Company, of Hull, and has been named 
the Newland. 


On Tuesday, the 18th inst., there was launched from 
the yard of Messrs. R. Williamson and Son, Workington, 
a steel screw steamer named Seagull, built for the Shore- 
ham Shipping Company, of Shoreham. Her dimensions 
are: Length between perpendiculars, 181 ft. 8 in.; breadth, 
27 ft. 9 in.; depth, moulded, 13 ft. 11 in.; and designed 
to carry 850 tons on Lloyd’s freeboard. The engines 
are to be supplied by Messrs. Ross and Duncan, and are 
of the triple-expansion type, having cylinders 14 in., 
22} in., and 37 in. in diameter by 27 in. stroke, steam 
being supplied by a cylindrical steel boiler, 14 ft. by 
10 - 6 in., working at a pressure of 160 1b. per square 
inch, 





The Princess Victoria is being built by Messrs. C. 8, 
Swan and Hunter, Limited, to the order of the Canadian 
Pacific Railway Company, and was launched on Tuesday, 
the 18th inst. She is a steel twin-screwsteamer of the follow- 
ing leading dimensions: Length between perpendiculars, 
300 ft.; beam, extreme, 40 ft. 6 in.; and depth, moulded, 
18 ft. 6 in. She has been designed for the company’s 
mail and passenger service between the city of Vancouver 
and Victoria, V.I.; and will accommodate a large number 
of passengers, all above the hurricane deck. On the 
upper deck aft is a large deck-house, containing the 
dining-saloon, with seating accommodation for 90 saloon 

ngers, and also the galley and pantry. From the 
after end of the engine casing to the stem the plating is 
carried up to the hurricane deck, and in this space at the 
after end are the rooms for the engineers, petty officers, 
&c., whilst forward the space is reserved for second-class 
ngers. On the hurricane deck is placed a large 
ouse, almost the whole width of the vessel and 245 ft. in 
length, at the sides of which are the state-rooms for the 
first-class passengers; the space between these cabins 
is being fitted up as a sitting-room, access being obtained 
to the dining-saloon below by a commodious staircase aft 
of the engine-room. At the forward end of this house a 
good space is reserved for the second-class entrance and 
smoke-room. At the forward part of this house is the 
main staircase for first-class mgers, to give access to 
the deck above. This deck has a large opening, which 


‘gives the sitting-room below a Mn! lofty and handsome 


appearance. The house on this deck extends for a length 
of 170 ft,, and is arranged on the same principle as the 
house below it, with state-rooms at the sides and sitting- 
room between. At the after end there is a comfortable 
smoking-room, whilst the space at the forward end will be 
fitted as an observation-room, with la: uare windows. 
The machinery is being constructed by Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited, and consists of 
two sets of triple-expansion engines, working on four 
cranks and balanced on the Yarrow, Schlick, and Tweedy 
system. The.cylinders are 24 in., 40 in., 434 in., and 
434 in. in diameter with a common stroke of 33 in., and 
are expected to develop about 5500 indicated horse- 
power on the trial trip. Steam is supplied by six single- 
ended boilers, each 15 ft. in diameter by 11 ft. long, 
working at a pressure of 160 lb. per square inch. The 
draught will be assisted by fans giving a modified forced 
draught. This machinery is expected to drive the vessel 
at_a speed of 18 knots in service and 19 knots on trial 
trip. 


On Friday, the 2ist inst., the s.s. Terje Viken, the 
second of two steamers recently built by the Tyne 
Tron Shipbuilding Com ny, Limited, Willington-Quay- 
on-Tyne, for Mr. W. Wil elmsen, ear eoamg | Norway, 
and engined by the North-Eastern Marine Engineering 
Company, Limited, Wallsend-on-Tyne, was taken out to 
sea for trial trip off the Tyne. The dimensions of the 
vessel are: Length, 335 ft.; breadth, 48 ft.; depth, 
28 ft.; and she is classed with Norske Veritas rules. She 
has water ballast fitted right fore and aft on the cellular 
system, and is provided with all the latest appliances for 
rapid loading and discharging of cargo. The main 
engines are of the ee ES type and have cy- 
linders 24 in., 39in., and 66in. in diameter by 45 in. 
stroke, working at 180 1b. pressure. The trial passed off 
most successfully, everything working without a hitch, 
and the vessel afterwards sailed for Cape Breton. The 
ship and fengines during construction have been super- 
vised by Mr. A. Nicol, consulting engineer, Sunderland. 











German Emicration.—The number of emigrants who 
cleared from Bremen in the first ten months of this year 
was 119,157. The corresponding number of emigrants 
in the re a period of 1901 was 95,050 ; in the 
cumnapintes period of 1900, 80,681 ; in the corresponding 
period of 1899, 73,184; and in the corresponding perl 
of 1898, 47,304, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
number of views given in the Specification Drawings is stated 

. each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators —— in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform pe? of 8d. 

The date of the advertisement o7 the san of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the adverti. t of the t of aC lete Specification, 
give notice at the Patent 








Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


26,401. R. Threlfall, Birmingham. Thermostatic 
. [3 Figs.] December 27, 1901.—In this specification 
there is claimed in connection with a certain device for producing 
motion when heated above a certain temperature “electrical 
or other means for producing a signal.” The device is of the kind 
in which a constantly operating force moves a body on the fusing 
of a nodule of alloy and comprises a compressed spring butting 




















26401. 





against a push-arm retained in its inactive ition by means of 
a nodule of fusible metal situated at the oul of a tube and cast 
around a projection at the end of a rod extending through the 
tube and connected to the push-arm. The device may be used in 
connection with engine bearings, the tube being inserted into a 
hole drilled into the bearing, its lower end being as near as prac- 
ticable to the working surface. (Accepted October 8, 1902.) 


1767. A. G. Bloxam, London. (Coufinhal and Sons, 
St. Etienne, Loire, France.) Electro-motors. [3 Figs.] 
January 22, 1902.—This invention relates to electro-motors of the 
kind having field magnets capable of producing a field stronger 
than that necessary for full-speed working in order that by deve- 
loping the stronger field on requirement the motor may be caused 
to rotate at a speed slower than the normal while still served with 
current at normal potential. Means for this purpose may com- 
pris? either an electrical devic2 for varying the electro magnetising 
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effect upon the field magnet by increasing or decreasing the cur- 
rent in the windings thereof or by connecting or disconnecting an 
auxiliary winding thereon, or a mechanical device for diminishing 
or increasing the magnetic resistance in the field. Apparatus 
according to this invention is of the kind illustrated, and consists 
of certain mechanical means for producing variation of the resist- 
ance in the magnetic field by increasing and diminishing the air 
gap between the field-magnet poles and the armature and is 
- aimed for use on continuous-current electro-motors. (Accepted 
etober 15, 1902.) 


14,676. W. wn, Johnsto 
Contact pte tng rp 
railways having 


c wn, Pa., U.S.A. Surface- 

[1 Fig.) July 1, 1902.—In surface-contact 
sulated crossing tracks, and in which the rails (the unin- 
sss 2. ee of one track cross the line of the row of contact 
pa the other track, portions of metal dropped or magneti- 
Ja i on eyed into the neighbourhood of the uninsulated rail return 
one track at the point at which it crosses the line of the row 

















ot contact studs of the other track may cause a short-circuit 
ee the contact shoe of a car, live from contact with the 
whi ack, one track, and the uninsulated return rail of the track 

Ich it is crossing. According to this invention and in order to 


nee the inconvenience resulting from the blowing of fuses by 
yen Short circuits, a resistance sufficient to prevent a flow of 
rurrent so large as would bring these safety devices into opera- 





tion is bye oy between those contact studs nearest to the crossing 
rail and the feeder from which they are energised. (Accepted 
October 8, 1902.) 


21,955. W. C. Johnson, Blackhea’ Kent. Cable 
Laying and Recovery. [2 Figs.| October 31, 1901.—An 
apparatus for picking up and laying submarine cables according 
to this invention comprises two machines so combined that they 
may each be driven separately or both be driven together by the 





motor of either. A drum on each machine runs free on a shaft, 
and is provided with a brake and a coupling for the driving 
mechanism of the two drums in such manner that the two 
brakes may be made to take effect on either drum. (Accepted 
October 15, 1902.) 


23,116. B.G. Lamme, Pittsburg, Pa., U.S.A. Con- 
verters. (3 Figs.) November 15, 1901.—(Convention date, 
April 17, 1901.)}—This invention relates to the regulation and distri- 
bution of electric current, and has for object to provide an 
arrangement of apparatus for converting alternating current into 
direct current, and specially adapted for varying the direct-current 
electromotive force in accordance with the load on the direct- 
current circuit. The apparatus comprises a rotary transformer 











and an induction motor, the rotatable members of these ma- 
chines being mechanically coupled together and the armature 
windings of the rotary transformer and the primary windings of 
the induction motor being supplied with the alternating current. 
The primary windings of the induction motor are also so arranged 
in regard to the mechanical connection between the rotatable 
members that the secondary member will rotate at a speed which 
is not the synchronous speed for the machine. (Accepted October 
15, 1902.) 


227. B. G. Lamme, Pittsburg, Pa., U.S.A. Elec- 
tro-Motors. [1 Fig.] November 28, 1901.—(Convention date, 
April 30, 1901.) In order that the speed of an electro-motor may 
be prevented from varying greatly, even under considerable varia- 
tions of the potential at which the driving current is furnished, 
according to this invention the motor field-magnet is excited from 
a small dynamo connected to the motor-shaft, and whose field- 
magnet is magnetised under normal conditions to considerably 
less than the saturation limit. With such an arrangement a small 





increase of speed in the motor leads to the production of such an 
increased current from the dynamo, and therefore of field-mag- 
netism in*the motor, that, assuming the field-magnets or the motor 
to contain ample iron, must generate counter electromotive force 
in the motor armature sufficient to counterbalance a large increase 
of potential in the working current. There is one claim in which 
the scope of the invention is limited to those cases in which the 
dynamo coupled to the motor-shaft is of the shunt-wound kind. 
(Accepted October 15, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,016. W. J. Crossley, Manchester, and J. Atkin- 
son, le, Chester. Gas Producers. [3 Figs.| No- 
vember 1, 1901.—In this producer for making gas of low calorific 
value, and for utilising bituminous coal or other fuel containing 
tarry or volatile matter, according to this invention, the fuel is 
introduced at the top of the producer casing, and is continuously 
consumed downwards, air also being introduced at the top 
thereof, and the gases taken away from the bottom. In one 
arrangement the producer has a vertical cylindrical body lined with 





refractory material throughout the portion which contains the fuel 


under combustion. At its lower end the firebrick lining is sup- 

rted on a substantial flatiron ring, under which is a solid, circular, 
Rorinontal revolving grate, having ribs on its upper side projecting 
into the fuel bed, a space being left between the ring and the 
grate for the passage of the gases and the ashes which fall out as 
the grate is revolved. The lower portion of the producer is a 
water lute, which assists in keeping the grate and ring from be- 
coming overheated, allowing the removal of the ashes without 
interfering with continuous working, The ring also may be con- 


[ 























ace 





' il ft 


| 


2206 








rT 


tinued outside the producer, so as to aid in keeping it cool. The 
fuel may be introduced by means of a bell and hopper attached to 
the middle of the top plate, so as to regulate the depth of active 
fuel and to keep a reserve. The air (with or without water 
vapour) is introduced at the lower part of an annular s con- 
tained between the producer shell and an outer shell so as to pick 
up heat as it rises to the bos of this space. By this and other 
means the air may be hea to a considerable extent so as to 
keep the hottest zone of combustion high up in the producer and 
away from the grate. (Accepted October 15, 1902.) 


21,764. A. Kitson, London. Vapour-Burning Ap- 
paratus. [5 Figs.) October 29, 1901.—This invention relates 
to vapour or gas-burning apparatus of the kind in which hot and 
recently-generated vapour or gas is caused to mix with air and to 
produce atmospheric flame for the incandescing of flame mantles ; 
and in apparatus according thereto various mechanical means are 

















provided for working a needle, whose shaft or carrier passes through 
the vaporising chamber, into or out of the jet orifice from whence 
the gas or vapour issues, in order to clear away the tarry deposit 
which is apt to form on and to clog the orifice in working. The 
base of the clearing needle is conical in form, and adapted to close 
the way to the jet orifice, so as to prevent issue of vapour while 
the needling is proceeding. (Accepted October 15, 1902, 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


22 London. (G. Thomson, Elizabeth, 
N.J., U.S.A.) Alloys. November 8, 1901.—In order to pro- 
duce a manganese-bronze practically free from iron, although 
made from ferruginous substances, and with useful recovery of 
the contained iron in the form of mang steel, ding to 
this invention there is first produced a molten mass containing 
copper, iron, and manganese which is preserved in a fluid quies- 
cent state until an alloy or mixture of a portion of the copper and 
of the manganese becomes separated at the bottom, and all or most 
of the iron with the rest of the copper and manganese has risen 
towards the top; the upper portion of the mass is then drawn off 
from the lower portion, and the proportion of manganese to 
iron in the ie portion is reduced by addition of steel (or iron), 
thus causing the manganese to combine or alloy with the steel 
and to throw down the es ks whereby separation and recovery 
of the fluid copper is rendered practicable, with production of 
manganese steel. (Accepted October 15, 1902.) 


RAILWAYS AND TRAMWAYS. 


14,953. T. B. Gloversville, N.Y., U.S.A. 
Automatic Trolley Catcher. (2 Figs.) July 4, 1902.— 
(Convention date, August 7, 1901).—This device comprises two 
means for winding down the cord attached to the trolley pole of 
an electric railway vehicle, one normally in operation and serving to 
take up slack, and the other — into operation should the 
trolley slip from off its conductor, serving to draw the trolley 
pole downwards out of the way of the conductor supports. Appa- 
ratus according to this invention may comprise a drum containin 
two springs of unequal strength in connection with a rope reel an 
adapted the weaker to be normally in operation to take up slack 
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of the rope, and the stronger to be caused to reinforce the weaker 
so as to overcome the upward pressure of the spring of the trolley 





le when the drum is shifted in one direction. (Accepted Octc- 
her 8, 1902.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
12,661. L. Lewichi, Dresden, Germany. Steam 
Boilers. [1 Fig.) June 3, 1902.—A steam generating and super- 


heating apparatus according to this invention comprises a double- 
fluid boiler, a superheater in the rear end of one of the flues, a 
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passage communicating with both flues at a point just forward of 
the superheater, and dampers in the flues whereby the quantity 
of the gases of combustion passing through the superheater may 
be controlled. (Accepted October 8, 1902.) 


14,311. A. M. Clark, London. (The Jowa Iron Works 
Company, Dubuque, lowa, U.S.A.) Steam Boilers. [13 Figs.} 
—In this specification there is described and broadly claimed in 
the second claiming clause “A steam boiler having a water con- 
nection between front and rear water legs, and disposed in the 
flue through which circulates the escaping products of combus- 
tion.” The water connection may be inclined, and the fourth 
claim is for an inclined water connection ‘ between front and rear 





legs of the class specified in Claim 2,” An inclined water con- 
nection according to this invention may consist ‘‘ of a series of 
tubes and an arch made up of tiles or brick so as to form asurface 
adapted to be heated by escaping products of combustion.” There 
is also broadly claimed: “In a steam boiler a flue having an 
arched lining made of tile or firebricks, which are exposed to the 
ony of escaping products of combustion. (Accepted October 8, 


11,405. R. B. Ransford, Upper Norwood. (4. C. Rateau 
and Saulter, Harlé, and Co., Paris.) Steam Turbine Stuff- 





























bine shaft, and in which the pressure of the steam can be adjusted 
through a communication with a regulating reservoir filled with 
steam at a predetermined pressure, governing being accomplished 
by means of a regulator comprising a diaphragm balanced by an 
adjustable spring that opens or closes a high pressure steam pipe, 
and a low-pressure pipe proceeding from a chosen point on the 
turbine casing, the two pi being respectively opened when the 
pressure falls or rises in the regulating reservoir.” The stuffing- 
box may be of the kind described in British Patent Specification 
No. 11,701, of 1901. (Accepted October 15, 1902.) 


24,256. J. Mills, Tibbington, Staffs. Boiler Seat- 
ings. [2 Figs.) November 29, 1901.—In order that a boiler 
seated on or in blocks having narrow bearing faces may be ade- 
quately supported without being covered on its outer surface by 





more of the blocks than is necessary, such blocks for supporting 
the boiler or its covering are according to the invention made with 
those faces that come into contact with the boiler shaped as a 
narrow zig-zag or sinuousline. (Accepted October 15, 1902.) 


16,336. F. T. Marshall and J. McN. Allan, New- 
castle-on-Tyne. Marine Engines. [3 Figs.) July 22, 
1902.—In this specification is broadly claimed : ‘‘The construc- 
tion of a high-speed marine engine of small stroke for large 
powers with moderate dimensions of all the reciprocating and 
revolving parts, thereby making it suitable for continuous run- 
ning at relatively high speeds,” and also: ‘‘ The arrangement of 
crank angles whereby great uniformity of turning moment and 


| efficient balancing is obtained, and the relative position of cylin- 


Fig.1. 
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ders by which the rocking couples between the various recipro- 
cating weights are reduced to a minimum.” An engine described 
and illustrated, and which is of moderate ‘‘fore and aft length,” 
comprises six cylinders working on as many cranks and constitut- 
ing in effect two complete three-stage expansion engines. It is stated 
that: ‘‘ The extreme uniformity of turning moment is obtained by 
applying the power to six points in the crank circle, together 
with the fact that the adjacent cylinders, being opposite, correct 
the disturbing influence set up by the obliquity of the connecting- 
rod.” (Accepted October 8, 1902.) 


ome. J. H. Meifort, Hamburg, Germany. Steam 
Boilers. {3 Figs.) November 30, 1901.—In a marine boiler 
according to this invention the superheater is arranged on a wall 
at the back of an extension from (and which may extend from the 
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whole of the back of) the combustion chamber. Means are pro- 
vided by which the superheater may be used for assisting to heat 
the boiler water when getting up steam, and individual super- 
heater tubes may be repla while the boiler is under steam. 
(Accepted October 15, 1902.) 


5350. O. Horenz, Dresden, . Smoke-Pre- 
vention. [2 Figs.) March 4, 1902.—According to this inven- 
tion, and in order to ignite the smoke produced by the furnace of 
a steam boiler after coaling or stirring, means are provided by 
which the attendant may automatically or otherwise cause a gene- 





























ing-Boxes, [4 Figs.] May 17, 1902.—This invention provides 


ration of combustible gas for a short time after each firing or 


























smoke within a combustion ch in or upon the boiler, An 
arrangement is described in which auxiliary gas-making fires may 
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at certain times be supplied with steam from the boiler for the 
production of water-gas through an automatically-controlled or a 
hand-controlled tap. (Accepted October 15, 1902.) 


VEHICLES. 


. W. J. Lloyd and W. Priest, Birmingham. 
Tricycles. (25 Figs.] November 8, 1901. —The tricycle accord- 
ing to this invention is of the kind having a pair of steering wheels 
in front. According to this invention means are provided whereby 
when turning the handle bar for steering the machine the rider 

















may incline the frame of the machine and with it the rear wheel 
and also the two front wheels to the appropriate angle for main- 
taining complete equilibrium whilst turning. The pair of front 
wheels and their connections may be removed at will and substi- 
tuted by a single wheel, thus converting the velocipede into a 
bicycle. (Accepted October 8, 1902.) 


MISCELLANEOUS. 


20,414. E. H. Jones, London. Conveying and 
Forcing Machinery. [4 Figs.)' October 12, 1901.—This 
invention relates to worm-feed machines such as are used for 
forcing out dough or like material from adie. According thereto 
projections upon a travelling chain, preferably endless, protrude 
into the spaces between the convolution of the worm in such 
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manner that they prevent rotation of the material being fed, 
and thus insure proper feed thereof. The travelling chain may 
run over rollers carried by eccentric pins, rotatable for adjusting 
the chain to the worm. The material may be passed to the worm 
by roughened wheels having one side only in contact with the 
material. (Accepted October 8, 1902.) 


23,201. J. Shone and E. Ault, London. Valves. 
(2 Figs.] November 16, 1901.—In this specification is broadly 
claimed ‘‘a light flap valve, having the axis of its hinge pinor 
pivots slightly out of the vertical line, so that it has a tendency to 


Fig.t. de 























close itself against its vertical seat face.” A non-return valve - 
gas conduits is described and which has its valve proper made 0 
sheet aluminium or ebonite and of dished form. (Accepted Octo- 
ber 8, 1902.) ‘sick 
23,236. J. Pe London. Slide Rules. [1 /¥- 
November 18, 1901 In this slide rule of the four-scale Grav ; 
type there is a log log scale associated with the ordinary C scale 





of the rule, and saptecing the ordinary D scale thereof. It . —_ 
in the provisional specification that: “It is evident ome 
seales C and D enable the logarithm of any number to an) 








asteam packing and stutfing-box device suitable for a steam tur- | stirring, the said gas being fed to support a flame for igniting the 


» 
to be quickly read off or the reverse.” (Accepted October 8, 1902.) 
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LITERATURE. 


By C. Bacu. Berlin, 1902: 
Julius Springer. res, la octavo, with text 
figures and 16 plates. rice 18s. te 

Tue volume before us is the fourth edition of a 

treatise on elasticity and strength, the first edition 

of which appeared in 1889. The author, Bau- 
director C. Bach, professor of engineering at the 
echnical High School of Stuttgart, deals with the 
technically most important problems, which he ex- 
plains on the basis of experience in the manner in 
which he used-to-bring the matter before his 
students. The whole subject was to be mastered 
in one half-year, in a course of three lectures a week. 

Professor Bach has recently given up these lectures 

in order to have more time for his researches on 

the strength of materials, which have long since 
made him an authority in this field. 

While in chemistry, and also in physics, the ex- 
perimenter has to some extent overtaken the 
theoretical mathematician, certain engineering pro- 
blems had received less practical study than their 
mathematics, and as a result the engineer was not 
infrequently confronted with apparent contradic- 
tions between theory and practice. Professor Bach 
has successfully aided to remove these stumbling 
blocks, and he has struck out original lines in 
representing his facts. He objected to the modulus 
of elasticity, whose definition is illogical, and intro- 
duced the coefficient of extension in its stead ; 
that coefficient would be directly proportional to 
the elasticity, while the modulus is indirectly pro- 

ortional to it. He contended that Hooke’s law 

did not hold for two very important materials: cast 
iron, whose strains increase more rapidly than the 
stresses, and leather, for which the opposite applies ; 
and that the law could not generally be accepted. 
He introduced the term ‘‘ work capacity,” 7.e., the 
work expended per unit volume, to stretch a 
body up to the point of its maximum breaking 
strength. He protested against various ambiguous 
terms and certain interpretations of the experi- 
mental results. These views did not at once meet 
with particular approval; and we notice in the 
volume evidence of’ frequent controversies with 
Professor Féppl, Bauschinger’s successor at Munich, 
and with others. But Professor Bach did signal 
work as a practical investigator, and his method of 
practical teaching was certainly good; we find 
thus that the chapters on the strength of materials 
are reproduced after Bach in recent editions of 
popular engineering pocket-books, such as the 
‘‘Hiitte.” Ashe employs the same symbols through- 
out his deductions, which are explained in an 
alphabetical index added to this volume, this intro- 
duction of his formulee was rendered easy. This is, 
by the way, the only alphabetical index of the 
book ; there is only a table of contents besides. 

The general arrangement of the matter in pro- 
gressive lectures has been maintained in the later 
editions ; but it is a natural sequence, not sug- 
gesting that concessions have been made to con- 
venience. The author commences with remarks on 
pull and compression, defining the extension coefti- 
cient as the change in length produced by a force of 
1kilogramme, ¢ = « ¢, where ¢ isthe force and @ the 
coefficient of extension. If \ be the change in the 
original length 1, then \ =a0/, where a is the re- 
ciprocal of the modulus of elasticity. By the cus- 
tomary definition that modulus is the stress which 
would stretch a prismatic bar of unit cross-section 
by its own length, if this extension could be effected 
without exceeding the limit of elasticity. For 
malleable iron, Professor Bach points out, we 
assume a modulus of 2,000,000 kilogrammes per 
square centimetre ; whilst the bar would hardly 
have borne a pull of 4000 kilogrammes. 

Having thus introduced his subject, he gives 
what may be called detailed laboratory notes on 
extension and compression tests, conducted with 
cast iron, mild steel, copper, bronze, leather, 
cement, marble, &c., and discusses these experi- 
ments. It is demonstrated that the formula « = 
ac which concerns elastic extension, should more 
correctly be written « = a om, and that Hooke’s 
law of proportionality between stress and strain 
represents a special case only. It is interesting to 
read that, according to a memoir published by R. 
Mehmke in 1897, the formula « = a ¢m was used by 
a as early as 1729, and accepted by Hodg- 

ison in 1822. The exponential formula has in 
omen years been supported by W. Schiile, Gensen, 

Nnsslin, Latowski, Engesser, and others, while, 
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we may add, the limits within which the simple 
proportionality between stress and strain really 
holds, were last year investigated in the Reich- 
sanstalt, by President Kohlrausch, in conjunc- 
tion with Griineisen.* But Professor Bach, and 
others with him, really doubt that even an 
experimental formula will fully express the whole 
elastic behaviour of all materials. The exponent 
m does not much deviate from the unit value. In 
the case of marble, however, the m is greater than 
s for tension and less than 1 for compression ; and 
marble does not stand alone in this respect. Pro- 
fessor Bach deduces, moreover, in a later section, 
that the zero stress, as in bent rods, changes its 
position with the bending moment, and _ travels 
further away from the mass centre as the moment 
increases. 

The ground being now prepared for a more 
thorough study, the author passes to special chapters 
on tension, compression, bending, and compression 
of vertical rods, with application of the rules arrived 
at to bolts, suspended wires, and other cases. 
Bauschinger’s testing machines, and the modifica- 
tions which the author effected in them, are de- 
scribed. Reference is also made to the testing 
machines of A. Martens ; but we have not seen any 
further mention of testing machines, which the 
author surely might have added when arranging his 
lectures for the press. The influence of the shape 
of the test-bar is exhaustively treated. It is well 
known that a cylindrical test-bar shows a higher 
tenacity under pull when turned down to a smaller 
diameter in its middle portion than when intact or 
when reduced to that smaller diameter by turning 
over its whole length. But if the real facts had 
always been understood, it could not have become 
customary to speak of the true and the apparent 
strength of cement test-slabs of 8-shape. Professor 
Foéppl proposed to call true strength the strength 
observed in a prismatic body, and apparent strength 
that observed ina slab of 8-shape. ‘The stresses are 
not uniformly distributed over the latter section, and 
having experimented with rubber, Professor Féppl 
advised manufacturers and users of cement that 
they might safely assume a higher than the appa- 
rent strength. The author points out, however, 
that rubber is a very difficult substance to experi- 
ment with. His own experiments with cement 
certainly give higher strength values for the 8- 
shaped pieces than for prismatic bars; but his 
prismatic bars had larger cross-sections than the 
constrictions of the §8-shaped pieces, and he 
ascribes more importance to the homogeneity of 
the mixture, which is more perfect in test speci- 
mens of small section, than to the shape of the 
test-bar. Anyhow, he would caution against over- 
rating the strength of cement. The question would 
appear to require further investigation. 

As regards crushing strength, the author does 
not consider that we have any real theory. The 
second division of the book deals with shearing and 
torsional stresses. There are here, as in other 
parts, splendid plates, photographic reproductions 
illustrating the deformations arising in solid and 
hollow rods and bars of different sections, screws, 
&c. The test specimens are covered with lines like 
squared paper, so that the deformations can readily 
be traced. The third short section deals with the 
deformation work, the work done in producing 
strains. The fourth and fifth sections discuss com- 
bined stress-strain problems for rods, including 
spiral springs ; the sixth and seventh sections concern 
the deformations of hollow cylinders and spheres 
and of plates under hydraulic and other pressures. 
Much that is contained in these latter sections rests 
almost entirely upon the author’s own researches. 
The difficult plate-strain problems had to be re- 
duced to cases af bending stresses, special coefli- 
cients being — to meet the particular con- 
ditions. The eighth section, a general discus- 
sion of the stresses and strains in the interior 
of an elastic body by the aid of differential equa- 
tions, is an addition to this fourth edition. Why 
the author has not treated the whole subject from 
this general standpoint hardly needs any explana- 
tory remarks. It would first of all have meant re- 
writing the whole book. More important, how- 
ever, is that it would have transformed into a 
mathematical treatise what had much more advan- 
tageously been exposed in an experimental method. 
Among other additions we notice the experiments 
on the correlation between tensile and bending 
strengths in cast iron, and the stresses and strains 





* See ENGINEERING, page 561 ante, 


in roller bearings reproduced. Starting from 
Hertz’s formula, Professor Bach points out that 
the admissible loads cannot be deduced, but must 
in all cases be determined by direct experiments. 
This latter subject has been treated at some 
length in our columns,* and some of Professor 
Bach’s latest investigations have also been noticed.t 

The general arrangement of the book is excellent ; 
the paper, type, diagrams, &c., are of the general 
superiority of Mr. Springer’s publications. The sub- 
ject-matter being divided into paragraphs, which pro- 
bably correspond to the lectures, the same number 
of diagrams recur. But the paragraph is always 
quoted in the frequent cross references. The 
reader, as distinct from the systematic student, will, 
perhaps, be most interested in the foot-notes which 
touch upon controversial points. It must not be 
thought, however, that all the novelties of the later 
editions appear as foot-notes. The additions which 
we have mentioned are, indeed, incorporated in the 
subject-matter, and that applies likewise to experi- 
mental details and deductions of more recent years ; 
some portions have been re-written. The author 
lays great stress on concise definition; and his 
language is clear, though we did notice ‘‘ double” 
instead of ‘‘ two-fold” in one instance. He is quite 
aware that comparatively few engineers can spare 
the time for a proper study of this particular sub- 
ject. His students have found this time, because 
the material was offered in so practical a form. 


BOOKS RECEIVED. 

Year-Book of the Scientific and Learned Societies of Great 
Britain and Ireland, 1901-2. London: Charles Griffin 
and Co., Limited. [Price 7s. 6d.] 
yy ics of Rotati By A. M. Worrnuineton, C.B., 
F.R.S. mdon, New Yor , and Bombay : Longmans, 
Green, and Co. [Price 4s. 6d.] 

Light for Students. By Epwin Epsrr. London: 

acmillan and Co., Limited; New York: The Mac- 








millan Company. [Price 6s.] 
Motor-Cars and the Application of Mechanical Power to 
Road Vehicles. By Ruys Jenkins, M.I. Mech. E. 


London: T. Fisher Unwin. [Price 21s. net.] 

Annals of the Astrophysical Observatory of the Smith- 
sonian Institution. Vol. I. By S. P. Lanetey, 
Director, aided by C. G. AxBBot. Washington : 
Government Printing Office. 

Cost Accounts: The Key to Economy in Manufacture. 
By W. Srracnan. London: Stevens and Haynes. 
[Price 3s. 6d. net.] 

Johows Hilfsbuch fiir den Schiffbau. Zweite vollstiindig 
umgearbeitete Aufl herausgegeben von Enuarp 
Kriscer. Berlin: Julius Springer; London : Williams 
and Norgate. [Price 24s, net. ] 

How to Estimate; being the Analysis of Builders’ Prices. 
By Joun T. Rea. London: B. T. Batsford. [Price 
7s. 6d. net. ] 

Siebenstellige Logarithmen und Antilogarithmen. Heraus- 
gegeben von O. Diétrichkeit. Berlin: Julius Springer. 
| Price 3 marks. ] 

Metallurgical Laboratory Notes. By Henry M. Howe. 
Boston, Mass.: Published by the Boston Testing 
Laboratories. 

Engineers’ and Shipbuilders’ Accounts. By Francis G. 
Nag on A.S.A.A. London: Gee and Co. [Price 


3s. 6d.] 

Nineteenth Annual Report of the Bureau of American 
Ethnology to the Smithsonian Institution, 1897-8. By 
J. W. Powe t, Director. In two parts. Part 1. 
Washington : Government Printing Office. 

Gas, Gasoline, and Oil Engines. By Garpner D. 
Hiscox, M.E. London: Sampson Low, Marston, 
and Co., Limited. 








Beteian Ratt Exports.—The exports of steel rails from 
Belgium in the first ten months of this year were 137,721 
tons, as compared with 97,472 tons in the corresponding 
period of 1901 ; the exports of iron rails were 389 tons, as 
compared with 3164 tons. 

Warter-PowEr CANALS.—The opening of a new water- 
power canal on the Michigan side of the St. Mary’s 
marks the completion of an engineering work of great 
magnitude, which has been in progress for four years, and 
which has been accomplished at a cost of about 800,000/. 
This is the second water-power canal constructed by 
thesubsidiary companiesof the Consolidated Lake Superior 
Company, the first canal being one of about 20,000 horse- 

wer on the Canadian side of the St. Mary’s, which has 

n in operation about seven years. Both of these canals 
utilise the outflow from Lake Superior into Lake Huron, 
the difference in levels being about 20 ft. Lake Superior 
is the largest body of fresh water in the world, covering an 
area of about 30,000 square miles, and the discharge of 
water into Lake Huron through the St. Mary’s varies 
from 3,500,000 to 7,000,000, cubic feet per minute, accord- 
ing to the season of the year and the direction of the wind. 
It is calculated that if the entire flow of water from Lake 
ry on could be utilised, it would develop an aggregate 
of from 130,000 to 360,000 horse-power. e new canal, 
which has just been —s will develop about 60,000 
horse-power, while the first canal on the Canadian side 
yields about 20,000 horse-power. 





* See ENGINEERING, vol. Ixxii., page 463. 





+ See Encingerine, vol. Ixxiii., page 204, 
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|fans give mechanical efficiencies, engine and fan, of | one outside the other, having the same axis and 
| 60 to 85 per cent., the latter very clearly illustrating | revolving at the same angular velocity. The inner 
| theexaggeration of the discharge by the anemometer. | part consists of a steel drum, having a central cir- 
| The latter figure* was obtained in two experiments, | cular opening at one or both sides, equal in diameter 
‘and 83.6 in a third, with a fan belonging to the | to the eye of the fan. It is shown in two sectional 

Susquehanna Coal Company, and illustrated in | elevations in Figs. 14 and 15. This drum contains 
have to do, and work with considerable vibration. Figs. 11 and 12. In the Fret of these three experi- | in the cylindrical surface as many openings as there 
The vanes of Guibal fans are sometimes plane and in- | ments the tip speed was 105 ft. per minute, with a |are vanes, whose total area is at least equal to that 
clined in the opposite direction to that of rotation, water gauge of 2} in., so that the manometric |of the eye. There are vanes within the drum and 
but are usually curved near the outer extremity efficiency was /as many outside it, the former springing inwards 
until they become radial. The wheel does not dis- 10,000 32.2 x 2) |from the drum and commencing just behind the 
charge all round the circumference, but only into a | M= 74 (1052 = 50.6 per cent. ‘holes in the drum, the latter springing outwards 
chimney, the entrance to which can be partially | It may be remarked here that if the outflow relative 'from the drum and curving backwards, but not in 
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MODERN FANS. 
By Cuartes H. Innes, M.A., Cantab. 
(Continued from page 628.) 
Guibal Fans.—There are still some of these fans in 
use, but they are large and costly for the work they 
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to the fan is radial, the mechanical efficiency 
of the fan alone and the manometric efficiency 
should be equal. In this case the vanes bent 
backwards. The above was a double fan, 
20 ft. in diameter, each wheel being 6 ft. broad. 
| Another fan whose vanes ended radially (Fig. 13) 











| gave a mechanical efficiency of engine and fan of 
71.73. per cent., and its manometric efficiency was 
only 61.5 per cent.—a difference which it is difficult | 
| to account for except by the usual very considerable | 
exaggeration of the anemometer. 
The Capell Fan.—This is formed of two fans, | 
. | 
*From!a paper by R. Van Norris, on Centrifugal | 
Ventilators, read before the American Institute of Mining | 
Engineeis. ! 


closed by a shutter. The Guibal fan shown in 
Figs. 9 and 10 is 39.3 ft. in diameter. 

Modifications of the Guibal fan, and sometimes 
spoken of incorrectly as ‘‘Guibals,” have a volute | 
of the same breadth as the wheel, and are usually 
rectangular in section; they are sometimes pro- 
vided with a shutter, which closes part of the fan 
circumference. This, of course, isa mistake. These 
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the same straight line as the first. This fan is 
credited in Mr. Norris's paper with mechanical 
efficiencies of engine and fan of 71.6, 67.3, 61.7, 
68.4, 41.8 and 45.3, the manometric efficiencies 1n 
the first and last being 46.6 and 38.7 per cent. The 
advantage to be obtained by the obstruction to the 
path of the air produced by the drum and the want 
of continuity in the vanes is not clear. 

The Ser Fan (Figs. 16 and 17).—This fan was 
designed by Professor Ser in 1878. It consists of a 
circular plate fixed to the shaft, and carrying on 
each side 32 curved vanes. Each vane forms a pait 
of a cylindrical surface, whose generating line 1s 
parallel to the axis of the shaft, and whose section 
by a plane perpendicular to the shaft is a circle. 
The vanes are constant in width, and receive the air 
at inflow without changing its direction, while the air 
is discharged from the rotating wheel in the direc- 
tion of motion and relatively to the wheel at an angle 
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of 45 deg. witha radial plane through the axis of the 
shaft. The fan has an eye at each side, and dis- 
charges into a volute which ends in an expanding 
imney, whose sides are inclined at 1lin8. These 
fans give 4 manometric efficiency of 85 per cent.* 

The Mortier Diametral Fan (Fig. 18).—This fan 
receives the air at the left, the vanes being curved 
in the direction of motion, which is counterclock- 
wise. The air passes straight across the fan and 
up the expanding chimney. The curve of mano- 
metric efticiency, as given on page 16 of M. Galland’s 
catalogue, is peculiar. The mechanical efficiencies 
of engine and fan, the manometric efliciencies, and 
corresponding equivalent orifices, are given in the 
following Table ; they are taken from the curves in 
the above-mentioned diagram. 


ch 





efficiency are Nos. 1 and 2, Fig. 21; the former 
without the suction mouthpiece shown in the right- 
hand sectional elevation. The difference shows 
the importance of guiding the air to the wheel at 
inflow. It usually has more effect upon the mano- 
metric and volumetric efficiencies than upon the 
mechanical. In Fig. 21 the ordinates are mano- 
metric efficiencies and the abscissee are reduced 
orifices, which in this case are given by the formula 
Meee. Somer 

te 2g H ‘ 

where Q is the discharge per second, r, the external 
radius, and H the head, all in the same units, such 
as feet or metres. The unit does not affect the 
result. This fan had a wheel diameter of 5.24 ft., 





Its manometric curve is seen in Fig. 2c, and is 
much higher than the two previous fans. As, how- 
ever, the velocity of whirl w, is greater than the 
wheel velocity c,, the mechanical efficiency curve 
must fall below the manometric, the ordinates 
being in the ratios of ¢, to w. 


(To be continued.) 








SUBMARINE BOATS. 

As we stated ina previous article on this subject,* 
which appeared in our issue of September 5, 
very few details are known of the design and con- 
struction of submarine boats. In our issue of 


March 29, 1901,+ we gave a sectional view of one of 


Fig. 2la, 
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In some Mortier fans the cylindrical surface of 
the casing at the lower side can be made concentric 
with, but some distance from, the wheel. The fan 
will then discharge more air, with an increased 


orifice. The casing can even be made adjustable | 


by means of a hinge, so that it may be placed 
nearer or further from the wheel to suit the orifice. 
This arrangement is shown in Fig. 19. 





Equivale Mechanical Manometric 
Urifices. . Efficiencies. Efficiencies. 
hae Per Cent. Per Cent. 
0.64, 72 86 
0.915 78 109 
~~ 78 112 
-167 75 104 
1.336 70 96 
‘oo 66 92 
573 62 

1.668 59 a 
2.069 48 69 











, Ship- Ventilating Fans tested by M. Lelong.—The | 
ae tests illustrate the effect of alterations in | 
e angles made by the vanes with the radius of the 

wheel at outflow, and also in the casing. 
e uns on the Du Chayla (Fig. 20). "The vanes of 
1s fan end radially. Its curves of manometric | 


— 


* See Fig. 15, “Considerations s ; 
chines,” pend, tau erations sur les Turbo Ma 
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its eye was 3.28 ft., while the breadth of the vanes 
at the outer radius was 5.9 in. 

| The fan in Fig. 21a was next tested. The vanes 
| here were also radial at the outer circumference of 
ithe wheel, and the volute, instead of having sec- 
tions calculated from the formula 


oe 
| i, 
where s was the section in square feet, g the number 
of cubic feet per second passing through the section, 


and v the velocity of the air discharged from the. ; 


| wheel—a formula which was used for Fig. 20—was 
calculated for the fan in Fig. 21a by the formula 
s=1.8 4 


_ The volute only receives three quarters of the 
air discharged by the wheel, and has in addition a 
chimney the inclination of whose sides is 7 deg. 


























| the Holland boats that has been built by Messrs. 
| Vickers, Sons and Maxim, for the British Govern- 
;ment. We will repeat a few of the details we gave 
at the time for convenience of reference. These 
boats are 63 ft. 4 in. long and 11 ft. 9 in. wide, the 
displacement submerged being 120 tons.- There is 
| one torpedo tube situated in the bow, and there is 
stowage for two torpedoes in the central part of the 
boat. The torpedo can be discharged when the 
, vessel is either at the surface or submerged. The 
‘ structure is of sufficient strength to withstand the 
prey of water at any depth up to 100 ft., bulk- 

eads being provided, which, with the decks in the 
interior of the vessel, give considerable stiffness. 
| There is an above-water tank, 31 ft. long, which 
can be used when the vessel is steaming at the sur- 
face. There is a conning tower amidships 32 in. 
in diameter ; it is protected by steel armour of the 
minimum thickness of 4 in. The boat has a 





The other quarter of the circumference of the ging) d f Isi h 
. : J > ‘ gle screw, and for propulsion when at the sur- 
_ wheel discharges direct into a diffuser with parallel face there is a gasoline engine with four single- 
\sides. The velocity of discharge is half that from acting cylinders. Sufficient fuel is carried for a 
_the wheel. The wheel was 5.57 ft. in diameter, the yun of about 400 miles, with a maximum speed of 
eye 3.65 ft., and the breadth of vane 6.9 in. at the about 9 knots. Electric ignition is used. These 
jouter circumference. The manometric curve of engines will exert 160 horse-power at 300 revolu- 
this fan is No. 3, Fig. 21. Curve 4 was taken with-| tions per minute, and the consumption of gasoline 
out the diffuser. It is doubtful if anything could | js one pound per brake horse-power per minute. 
be learned from this. As these fans had vanes) When the vessel is below the surface, the oil engine 
ending radially, the mechanical efficiencies of the | jg put out of gear, and an electric motor is used 
fans could not differ much from the manometric. | heing supplied with current by storage bebtesles. 
Fan on the St. Lowis (Fig. 21b).—This fan had a The storage of electric energy will admit of a four 
wheel radius of 4.6 ft., the diameter of the two hours’ submerged run at a speed of 7 knots. There 
eyes was 2.95 ft., and the width of vanes at the| are two rudders at the stern for steering the vessel 
outer radius was in. Its vanes at the outer in the horizontal plane, whilst for vertical motion, 
radius were turned in the direction of motion and | or diving, there are horizontal rudders. These 
were inclined at 45 deg. to the radius. The sections rudders can be actuated by power or by hand. 
of the volute were calculated by the formula There is a complete system of water-ballasting, for 
* See 313 ante. ape 


+ See ENGINEERING, vol. Ixxi., page 396, 
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which purpose there are various tanks, from which 
water can be expelled, or to which it can be admitted 
at will. There are also compressed-air tanks for 
supplying air to the crew. A very good illus- 


tration of the launch of the first British submarine | 
boat is given in the last issue of the Naval Anwud, | 


which shows the vessel running on the surface, the 


bows and a large part being entirely out of the water. | 


The engraving was prepared from a photograph. 

The submarine boats which have been constructed 
in France being confined to that country, the 
Holland boat has, up to recent times, been without 
a competitor. There has-come forward lately, 
however, another type of submarine boat to which 
we have already made reference—namely, the Lake 
boat. This vessel differs in many respects from 
the Holland boat. The latter, it will be seen, 
dives and rises again to the surface by means of 
horizontal rudders, which are placed at the aft part 
of the vessel. When the boat is about to dive, 
water is admitted to the ballast tanks until it is 
just awash, there being a very small margin of 
displacement, the conning tower only standing above 
water ; the oil engine is out of gear, and the vessel 
is propelled by her electric motor. The horizontal 
rudders can be put at such an angle that the boat is 
caused to sheer down beneath the surface. There 
is an automatic arrangement, similar in principle to 
that of the Whitehead torpedo, which, by working 
the horizontal rudders, keeps the vessel at a 
regular depth beneath the surface. It has been 
objected that the depth of immersion could not be 
maintained within sufficiently narrow limits, but 
the testimony of American naval officers who have 
had experience in the Holland boat negatives this : 
it being expressly stated that the boat could be 
kept at a regular depth of submersion within a few 
inches. The Lake boat has what are known as 
hydro-planes ; these are somewhat similar to the 
horizontal rudder, but instead of being placed at 
the aft part of the vessel only, they are fitted nearer 
amidships, one pair on each side of the vessel ; and 
their position is such that when the vessel dives it 
goes down on an even keel, the deck being always 
parallel with the horizon. This is the principal dif- 
ference between the Lake system and the Holland 
system, although there are other substantial points 
in which the two designs deviate from each other. 

It will be convenient here if we give some further 
details of the Holland boat, as it has been con- 
structed in America. The first vessel made for the 
United States Government was known as_ the 
Plunger, and was quite unsuccessful, the company 
returning the money that the Government paid. 
It should be stated, however, that the want of 
success of this vessel is attributed by the Holland 
Company to the fact that certain methods of con- 
struction were forced upon the company by the 
Navy Department—an assertion officially negatived ; 
but this part of the question does not interest us. 

The Plunger was 80 ft. in length and 11 ft. in 
diameter; her displacement was 138.5 tons sub- 
merged. Her speed was to have been 15 knots 
light, 14 knots awash, and 8 knots when sub- 
merged. As will be readily understood, in the 
light of recent experience, these conditions could 
not have been fulfilled. 

The Holland Company having failed with the 
Plunger, commenced another vessel, the Holland, 
on their own account, in order, as was said, that 
they might not be tied down by Government 
requirements. This boat, which is the one that has 
afforded the greater part of the experience of the 
United States Navy, is 53 ft. 11 in. long, 
10 ft. 3 in. in diameter, and has a submerged 
displacement of 74 tons, or about half that 
of the Plunger. According to Admiral Bowles, 
Chief of the Bureau of Construction and Repair 
of the Navy Department, Washington, the 
speed of the Holland, in light condition, is a 
little over one-third that contracted for in the 
Plunger, or about 6 knots, and her speed submerged 
is about 4 knots. The engines of the Holland are 
45 horse-power. According to Lieut. Nelson, on 
® run from Annapolis to Norfolk, the average 
speed under way was 53 knots; this was only a 
surface run. Admiral Melville is of opinion that 
this boat has neither sufficient surface nor sub- 
marine speed ; in which view he is supported by 
Admiral Bowles, who says that ‘‘ all American sub- 
marine boats are deficient ia speed, and have less 
than that of foreign vessels.” He is of opinion 
that the speed should be 12 to 15 knots. On the 
other hand, Lieut. Caldwell, the commander of the 
Holland, looks on 5g knots as a fairly good speed ; 


but he says that the boat should probably do a 
little over 6 knots, and would make about the same 
| speed when submerged.. He estimated, however, 
that the highest speed the boat had made under 
water. was about 8 knots, but this was not on a very 
long run, because, running at a high rate of speed 
under water, the battery is very rapidly discharged. 
The. storage batteries afford a radius of about 50 
miles, so that the vessel could run 25 miles out and 
25 miles back. By her own mechanism the Holland 
can re-charge the storage batteries, the gasoline 
engine working the motor as a dynamo. The seven 
new boats built by the Holland Company for the 
United States Navy were designed for speeds of 
83 knots on the surface and 7 knots under water. 
Mr. Cable, of the Holland Company, stated that 
the French boats will run 12 knots on the surface 
and 10 knots when submerged. In regard to the 
failures of machinery to which reference has been 
made, it may be added that the mishaps occurred 
mostly through the burning out of an armature, 
and this was owing to salt water having obtained 
access to the machinery. Lieut. Caldwell stated 
that after this faulty piece of mechanism was re- 
placed, no breakdown occurred during a period of 
15 months. 

Another Holland boat built as a private venture 
was the Fulton. She was constructed by Mr. Lewis 
Nixon, at Elizabeth, New Jersey. She was a 
larger vessel than the Holland, having engines of 
160 horse-power. With her a trial was made on 
April 28, 1902. She left New York with 12 people 
on board. About five or six miles south of the 
Scotland Light, the boat was closed up to trim for 
diving, and for the next hour and five minutes she 
made an under-water run, the depth varying from 
5 to 30 ft. According to Lieut. MacArthur, who 
|was on board, the boat was held at any desired 
| depth within, he should judge, 8 in., and was kept on 
an even keel. There was quite a heavy ground- 
|swell running at the time. Afterwards the water 
was blown out for surface running, and the boat 
proceeded under gasoline engines, making three 
runs down the coast. The under-water run was 
about six miles, but no accurate observations were 
taken. A surface run was then made from 10 
miles south of the Scotland Light to the Delaware 
breakwater ; this, according to Lieut. MacArthur, 
was 100 to 120 miles. Admiral Melville, however, 
works out the distance run on the surface as 114 
miles; this, for twenty hours, gives an average 
speed of approximately 5% knots. This agrees 
fairly well with Lieut. MacArthur’s estimate, which 
was about 6 knots. The engine was running at 
about half power, and no effort was made to press 
the boat in regard to speed. These are some 
of the records in regard to the speed of the 
American submarine boats ; we will now turn to 
what has been made public in another important 
quality—namely, diving. 

It will be gathered from what has been said that 
the Holland boat can be navigated under water with 
more or less success, according to the standard of 
submarine navigation to which comparison is made. 
Those who think such vessels should make voyages 
of considerable length under water will naturally 
be disappointed at the comparatively short runs, of 
which records are given; whilst, on the other 
hand, those who imagine that a submarine boat can- 
not be taken beneath the surface without imminent 
danger of going straight to the bottom, or being 
collapsed by the great pressure of the water, will 
consider the performance of the Holland as alto- 
gether satisfactory. The latter view, however, is 
not taken by some eminent authorities; and one 
of the highest, Admiral Melville, has doubts 
as to the virtues of the Holland boat, as will be 
gathered from his opinion, which we quoted in 
our former article. The Admiral would like to 
know something about diving in places where there 
is over five fathoms of water, and when the sea is 
somewhat rough. ‘‘The ability to dive in water 
from three to five fathoms deep ought,” he says, 
‘*to count for very little, for at such a depth the 
bow might strike mud, and the stern of the boat 
would then gradually sink in the water.” . He is of 
opinion that the driving principle of the Holland is 
a wrong one for a submarine boat, as it is necessary 
to destroy the longitudinal stability. :He says: ‘‘ It 
may take only a second or two for the boat to dis- 
appear after she is in trim for diving, but it takes 
a good many minutes to get her in this condition.” 








He had heard of a small experimental boat of this | 
type, which stood on end, and practically dumped | 
her crew into the bow of the boat. Fortunately, | 





the test took place in water that was not very deep 
and a tug-boat took hold of the stern of the sub- 
marine boat, and hauled her out of her unpleasant 
position. There is, Admiral Melville acknowledges 
no question as to the boat’s diving ability. The 
problem is, whether she will dive in deep and rough 
water. Admiral Melville has so often proved him- 
self right in forecasts he has made in regard to war 
vessels, that one cannot but place the highest value 
upon any statements that he may advance, and 
certainly his contention is a sound one: that all 
designs of submarine boats that appear to possess 
merit should be examined, and the most deserving 
should be practically tested, in order to arrive at 
the best results. With regard to speed under water, 
very little, if anything, is actually known ; but we 
have a certain amount of evidence. from those who 
have gone below in the boat, and who have formed 
estimates from their personal observations. 

Captain Cable, of the Holland Company, stated 
that the Fulton, on her trial run, could be 
taken to a depth of 5 ft. to 35 ft. without any 
trouble. Perhaps the best test, of which we have 
any record, is that of which Captain Cable gives 
particulars ; and which was made with one of the 
English boats in the Irish Sea. In his testimony 
he said: ‘* Our work on the English boat was done 
in the Irish Sea, where there was always a heavy 
ground-swell running. We had no trouble in 
maintaining the depth throughout in steering the 
course. We have steered a course of 2} miles 
without coming to the surface at all, going entirely 
by compass, and striking a target 150 ft. long at 
the end of 2} miles. We have done it repeatedly.” 
This has been done, we are further informed, in 
a ground-swell, the influence of which is felt much 
deeper than that of an ordinary sea; but that, Cap- 
tain Cable said, did not make any difference. ‘‘ We 
do not feel the sea in either case, whether it is a 
ground-swell or a heavy sea. After we get under- 
neath the surface, it has no influence at all... . 
When we are submerged, we can steer a much 
straighter course than a surface boat, because we 
do not have the wind to contend against. We 
simply have the currents.” 

With regard to what Captain Cable says about 
the compass course, we may quote a remark of 
Lieutenant Spear. It had been stated that, owing 
to the different angles at which the diving boat 
would lie longitudinally when submerged, several 
deviation cards would be needed, thus rendering 
steering so intricate a matter that it would be prac- 
tically impossible to keep a straight course. Lieu- 
tenant Spear states that ‘‘no one of these 
movements is as bad as the condition of the 
compass on a regular man-of-war; because when 
you move these boats you hardly move them 
more than 5 deg. up and down, whereas the 
ordinary roll of a surface boat is sometimes 
30 deg. ; it is always more than 10 deg. in the sea- 
way.” Captain Cable further stated that he had 
made an experiment with the Fulton, with a full 
crew of men on board. They stayed submerged 
fifteen hours, and he was of opinion that enough air 
could be carried to last a full crew of men for about 
three months: a statement that, we think, will cause 
considerable surprise to many of our readers. The 
full crew would probably be seven or eight men in 
this case. There ‘are 12 flasks, which contain 
altogether about 60 cubic feet of air, which is com- 
pressed to 2000 Ib. to the square inch. Mr. Lake 
subsequently commented on this evidence of Cap- 
tain Cable, and stated that ‘‘a man uses under 
normal conditions 15 cubic feet of free air per hour, 
and can live without suffering any inconvenience so 
long as he has that quantity. He could live by 
breathing the same air twice, but it would give him 
a severe headache, and cause nausea.” He would 
‘put down the time that the crew could remain 
submerged at two to three days, instead of three 
months. That time, however, would be sufficient 
for all purposes, as it would be possible to come to 
the surface in the night time, and take in fresh 
air.” Without knowing the amount of air contained 
in the body of the boat: itself, independently of the 
storage under pressure in the flasks, one cannot say 
for how long the supply would be sufficient for 
a crew of seven or eight men; but, according to our 
calculations, the compressed air in the flasks would 
not support life for more than three or four days 
at the most. 

In our former article we referred more than 
once to the submarine boat which has been 
designed by Mr. Simon Lake. This is an inte- 
resting boat, and the principles upon which it 18 
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founded have received strong support from Admiral 
Melville, whose views on the subject naturally 
carry great weight. The Admiral stated in his 
evidence that he considered that the Lake boat 
would do all that the Holland boat could ; and, in 
addition, it could be used for mining and counter- 
mining, cutting cables, &c. Admiral Bowles, chief 
of the Bureau of Construction of the United States 
Navy, has also stated that the principles upon which 
Mr. Lake has designed his boat are those usually 
recognised as correct, but he adds that the efficiency 
of the invention depends on the successful working 
out of the details. 

Captain Lake stated in his evidence before 
the Committee of Naval Affairs of the United 
States House of Representatives, that as the result 
of twenty years’ experiment and investigation he 
built a small vessel, 14 ft. long and 3} ft. wide, 
and made numerous descents in her in Sandy 
Hook Bay, in 1894 and 1895. This boat was 
fitted with a diver’s compartment, and had wheels 
for travelling upon the bottom of the sea, this 
method of progression being a notable part of 
Captain Lake’s invention. In his small boat he 
cruised over the bottom of Sandy Hook Bay, 
picking up oysters and clams, in order to de- 
monstrate the correctness of his theory of sub- 
marine navigation. By means of this practical 
illustration of his theories he succeeded in raising 
sufficient capital to build a somewhat larger vessel, 
which was completed in 1896. The name of this 
craft was the Argonaut, and in her, during the year 
1898, he made many descents, and travelled 2000 
miles, under the vessel’s own power, in Chesapeake 
Bay and along the Atlantic Coast. He states that 
during this time he was never compelled to employ 
a tug-boat owing to breakdown of machinery or 
from any other cause. During the winter of 1898 
he took the Argonaut from Baltimore to New York. 
This included a run along the coast from Cape May 
to Sandy Hook under the boat’s own power, and 
she was neither escorted nor towed any part of the 
distance. She ran night and day, with a crew of 
four men only. During 1899 the Argonaut was 
lengthened, to provide more comfortable quarters 
for the crew, and some other improvements were 
added ; after which several months were spent, 
during the year 1900, in making further practical 
tests. Having heard that the United States 
Government were about to build submarine 
vessels, he made an application to the Navy 
Department, and finally, after considerable trouble, 
obtained a hearing. He did not, however, receive 
very great encouragement of a practical nature ; 
but the merits of the boat having been recog- 
nised by a certain number of gentlemen who had 
command of capital, it was determined to build 
a submarine vessel for war purposes. This boat 
was commenced, and was a short time ago in a 
fairly forward condition. It may be completed 
before this article is published, but up to the time 
of writing we have no information as to any trials. 
The Argonaut, it should be added, was intended for 
wrecking purposes, for which it has been used, we 
believe, with success. The new boat is 65 ft. long 
over all, and 11 ft. wide. The displacement afloat 
is 115 tons, and the surface buoyancy 55 tons. It 
will be seen, therefore, that it is a larger vessel 
than the Holland, being of 10 tons greater dis- 
placement, and has 40 tons greater surface 
buoyancy, according to Mr. Lake’s own statement. 
This vessel has twin screws, as against the single 
screw of the Holland boat. Like the latter, how- 
ever, she is propelled when at the surface by a 
gasoline engine; an electric motor is used for 
propulsion when the boat is submerged. The engine 
1s 250 horse-power, applied directly to the shafting. 
The hull is of sufficient strength to withstand 
the pressure of water when submerged 150 ft. 
There are three tubes for firing Whitehead 
torpedoes, one being at the stern.. There are 
three methods of submerging the vessel. First, 
by admitting water-ballast and so destroying 
the buoyancy ; secondly, by the use of hydro- 
planes, of which there are four, so placed that 
their downward tendency, which overcomes the 
buoyancy of the boat when she is moving ahead, is 
balanced, and the vessel therefore descends with 
her longitudinal axis parallel with the water sur- 
face. The third method of descent is by lowering 
two heavy weights by means of ropes; these are 
dropped until they reach the bottom; and, the 
buoyancy of the boat being sufficiently decreased, 
it can be pulled down to the weights by suitable 
mechanism winding in the ropes. In this way the 





boat can be anchored at any desired depth within 
range of her capacity. It will be seen that by the 
use of the anchor weights the boat can also be 
kept stationary at any desired depth beneath the 
surface ; but when it is required to rise again, the 
weights are hauled in, and sufticient water is 
discharged from the ballast’ tanks by means 
of compressed air, or by pumps. The fuel- 
carrying capacity of this boat is 1400 gallons, 
and this is stored, not within the hull, as in 
the Holland boats, but in a superstructure that 
is built up on the top of the hull proper, the 
latter being of cigar or spindle shape, as in 
most submarine boats. Great advantage is claimed 
for this method of storing the oil fuel, it being held 
that it is dangerous to carry gasoline—a very 
volatile liquid, which readily gives off a highly 
inflammable gas—inside the main structure. How- 
ever this may be, it is obvious that inflammable 
material must be brought within the hull to work 
the boat, and therefore the possibility of danger from 
this source cannot be absolutely removed. No doubt 
it is a somewhat difficult matter to construct tanks 
that will hold gasoline without leakage, but such a 
task should not be by any means impossible ; at 
any rate, it should not be more difficult than making 
tight the connections by which the gasoline is 
brought from the tanks to the oil engine. Still, it 
may be allowed that the Lake boat, by carrying the 
oil fuel outside the hull, reduces one element of 
danger in the use of submarine boats. On the 
other hand, it remains to be seen whether the 
superstructure will detract from speed. For the 
Lake boat this is estimated at from 10 to 11 knots 
on the surface, and at 7 knots submerged. 

Another interesting feature in connection with 
the Lake design is the means provided to enable 
divers to leave and ‘enter the vessel whilst sub- 
merged. There is in the forward part of the boat a 
separate compartment, with a door opening through 
the bottom. By means of compressed air, water can 
be prevented from entering this compartment. The 
door communicating with the interior of the boat 
can then be opened, and the diver can empty the 
compartment, and is enabled to step out.and explore 
the bottom of the sea, in the same way that Mr. 
Lake has already done with his experimental boat, 
as above stated. The value of such an arrangement 
for destroying mine fields, for cutting cables, or for 
countermining purposes will be obvious. 

Captain Lake maintains that travelling along the 
bottom of the water-bed is the best method of pro- 
gression for a submarine boat. For this purpose 
two wheels, each about 3 ft. in diameter, and 
mounted on short arms, project from beneath the 
bottom of the boat. They can, however, be housed 
in trunks when not in use, in the same way as the 
ordinary sliding keels, or centreboards, of sailing 
boats. These wheels are placed one in front of the 
other on the fore-and-aft line, so that the boat 
proceeds as a bicycle, being almost buoyant. There 
is, of course, very little weight on the wheels, and 
the boat maintains an upright position. Captain 
Lake has stated that the negative buoyancy when 
travelling along the bottom in this way may be 
from 3 lb. upwards, and the wheels will not sink 
more than 3 in. or 4 in. in mud that would take a 
diver in up to his waist. It may seem at first a 
somewhat chimerical proposal to travel along the 
bottom of the ocean in this way. The boat, how- 
ever, it must be remembered, is only intended to 
operate in very shallow water ; that is to say, well 
within what sailors know as ‘‘ soundings.” Off the 
American coast, at any rate, a large part of the sea- 
bottom is sandy, and affords an excellent road-bed 
for the progress of the vessel on her wheels. 
Captain Lake states that even obstacles 15 ft. high 
can be surmounted ; and this one can understand 
when it is remembered that the boat is almost in a 
floating condition, and a very small impulse would 
cause her to rise. 

A great deal of evidence was given before 
the Committee of Inquiry as to which was the 

referable means of diving: either with a level 
ery as in the case of the Lake boat, or by 
inclining the hull bodily, as with the Holland 
boat. Very much of this evidence was con- 
tradictory, and its value can only be tested by 
ractical experience. In order that the Holland 
best may dive with facility, and be under good 
control, it is necessary that the longitudinal meta- 
centric height shall be small; that is to say, that 
the vessel must have very small longitudinal 
stability. This, of course, as we have already 
stated, has been considered the chief defect in 





regard to diving-boats ; but to judge by the state- 
ments of those who have been down in the Holland, 
many of which we have already quoted, this 
difficulty is not an insuperable one. Still, with no 
surplus buoyancy a submarine boat must be 
balanced somewhat in the way of a scale beam, 
though apparently not by any means a delicate one ; 
and for — purposes, as we have seen, the 
Holland t can be taken beneath the surface, and 
her crew carry out the necessary functions for 
navigating her under water. With the Lake boat, 
which does not depend on being inclined for over- 
coming the small surplus buoyancy that submarine 
boats have, there may be a fair amount of longi- 
tudinal stability, and the boat yet be in a condition 
to dive. Advantage is taken of this to have a 
conning tower, which can be brought above the 
surface, which can be armoured, and in which 
machine guns could be mounted. This is sur- 
mounted by an observation tower, which presents 
a surface of about 20 square inches. These 
details, we believe, exist at present only in design, 
and need not, therefore, be considered here. 

There is one other submarine craft which was 
brought before the Committee of the House of 
Representatives, and to which we will make 
reference. It is that invented by Mr. Thomas 
J. Moriarty. This is a ‘‘one-man” boat, and, 
according to its inventor, combines the qualities of 
offence and defence. Its weight is less than a ton, 
and it can therefore be carried on the deck of any 
sea-going vessel. It may be operated by engines 
or by man power, and it carries its torpedo under- 
neath. No vessel of the kind has yet been built ; 
but Mr. Moriarty does not speak without authority, 
as he was for eight years employed in the torpedo 
station of the United States Navy at Newport, 
where he was engaged in repairing and adjusting 
Whitehead, Howell, and other torpedoes. Since 
leaving the Government service, he has brought 
out certain inventions connected with torpedo 
work which have been adopted by the United 
States Government. His boat is described as of 
ellipsoid form. It has two diameters, being about 
a quarter and a half of its length. It has great 
stability, and, in order to secure buoyancy, there 
is not only a drop-keel, but a tank of mercury 
in the bottom of the boat ; and by means of a small 
valve, the mercury can be run into the sea almost 
instantaneously. - As there is a good deal of rub- 
bing and chafing in the operation of the boat, a 
man is provided with a ‘‘ pneumatic vest,” which, 
naturally, will also serve as a life-preserver. There 
is an automatic arrangement for opening the conning 
tower hatch in times of emergency. 

The leading idea with Mr. Moriarty was to 
design a torpedo which could be accompanied by 
a man to guide it. For submerging purposes, 
there are two hydrostatic pistons, which are placed 
tandemwise, but a short distance apart; the 
cylinders containing these pistons have open ends. 

o submerge the boat, the pistons are withdrawn 
from the cylinders, and the water enters the space 
thus opened out. These pistons are woeked 1 by 
means of a toggle joint. On each bow, and on 
each quarter of the boat, there is a hydro-plane, 
the whole being worked by one shaft. When the 
boat has forward motion, the hydro-planes are 
deflected down, and the surplus buoyancy is thus 
destroyed. The depth of submersion is regulated 
in practically the same way as with the Whitehead 
torpedo. The device for propelling the boat is 
likened by the inventor to the mechanism of a 
bicycle ; but the torpedo, which is beneath the 
boat itself, can also be started, thus assisting in 
propulsion. When it is required to discharge the 
torpedo, it is released by means of a rod, and thus 
proceeds on its voyage unaccompanied. When the 
boat is being propelled as a surface boat, the screw 
is actuated by a gasoline engine. That, however, 
is thrown out of gear when the boat is taken 
beneath the surface, and the man power, with the 
bicycle mechanism, is brought into play. This boat 
is 10 ft. long and 3 ft. high. The man inside is 
in a reclining position, but he can shift about and 
sit with comfort. The estimated time which a man 
could remain under water would be two hours, but 
it would appear frum the evidence that there would 
not be sufficient air for this period, and that the 
boat would have to rise to an extent that would 
permit the top of the ventilator to be above water, 
when an automatic stop valve would open, and 
fresh air could be introduced. It is estimated that 
by using the torpedo power the boat would travel 
at 12 miles an hour, but this could only be main- 
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STEAM BOILERS AT THE DUSSELDORF EXHIBITION. 
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ComsBinep CYLINDRICAL AND WatTER-TuBE Borer ; ConstrucTeED BY Messrs. L. anp C. STEINMULLER, OF GUMMERSBACH. 
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Warter-Tose Borer, with SurerHEaTeR ; Constructep By Messrs. L. anp C. STeINMiLLER, oF GUMMERSBACH. 


tained for a few minutes. With the gasoline; shall have been exhaustively tested, with the object tion in Figs. 25 and 26, which have been built 
engine, the speed would be 6 miles an hour, and | of ascertaining whether, and, if so, in what direc-| for the Harpener Mining Company. As will be 
with the bicycle aad 4 miles an hour. The | tion, further progress is possible. ‘seen, this type consists of two fore-boilers, con- 
estimated cost of this boat, which can scarcely be | taining each a Morison corrugated flue, with 
regarded as likely to have a useful future, is THE DUSSELDORF EXHIBITION _water-tube boiler in the rear. e heating surface 


7500 dols., supposing a quantity were needed. | | of the two fore-boilers amounts to 270 square feet, 











That the present feeling of the Navy Bureau at | (Concluded from page 707.) and that Of the water-tube system to 1564 square 
Washington is distinctly unfavourable to the sub- Steam Borrers. ‘feet. The fore-boiler shell is 5 ft. 10% in. in dia- 


marine boat in its present stage of development is L. anp C, Srernmttcer, GUMMERSBACH. meter and 13 ft. 14 in. in length. The flues are 
indicated by their recommendation that no more | THEsE works had in service, in the boiler-house | 37% in. and 412% in. in diameter. The water- 
shall be built until those which are now available ' of the Mining Pavilion, two boilers shown in sec- | tubes number 96: they are 16 ft. 4}# in. in 
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Waten-TuBE BomLeR, WITH SUPERHEATER ; ConstRUCTED By E, Wuimann or Dortmonp, 


S AT THE DUSSELDORF EXHIBITION. 
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CornisH Type oF BorLer ; ConstrucTeD BY THE KO.NIscHE-MascHINENBAU A.-G., or Ké~N-BAYENTHAL. 


The water- 
tubes are connected in the usual way, by rising and 
return headers to the steam drum above; the 
latter is 21 ft. 4 in. in length and 3 ft. 7,5 in. in 


length and 3} in. in outside diameter. 


diameter. The total grate area is 43 square feet. 
In current working the boiler is capable of evaporat- 
ing 3.7 lb. of water per square foot of heating sur- 
face per hour. The water-space of the tubular 
system is not in communication with that of the fire- 
boilers ; the feed is therefore separate. The steam 
spaces, however, communicate with each other, as 
shown. Messrs. L. and C. Steinmiiller have already 
supplied the Harpener Mining Company with 
twenty-eight similar boilers. This type is claimed 
to be specially suitable where there are large fluc- 
tuations in steam consumption. 

In a pavilion of their own, and by the side of an 
old boiler built by them in 1874, Messrs. L. and C. 
Steinmiiller exhibited the water-tube boiler shown 
in Figs. 27 and 28, page 736. The principal dimen- 
sions of the latter are as follows : 


Heating surface ... aa 1956 sq. ft. 
Length of steam drum ... 21 ft. 4 in. 
Diameter me aad ge BS 
Number of water-tubes ... 120 


Outside diameter of water-tubes 3}} in. 
Length of water-tubes ... Br 16 ft. 4}% in. 
Thickness of water-tubes “ 137 in. 
Heating surface of superheater 465 sq. ft. 

KouiniscHe Mascoinensau A.-G., Koin- 
BaYENTHAL. 

The Kélnische Maschinenbau A.-G. exhibited in 
the boiler-house adjoining the Machinery Hall an 
improved type of Cornish boiler, illustrated in 
Figs. 29 and 30. Its principal dimensions are the 


following : 

Heating surface of boiler Se 980 sq. ft. 
Length of shell... sd “tp 35 ft.1 in. 
Diameter of shell .. a Pe ROY SF 

+ flue ... ue! .. 4ft. 3in. and 

4 ft. 74 in. 

Thickness of flue plates ... .67 in 

” sne: ” : -90 ” 

Se en eeiid thee -98 ,, 
Diameter of steam dome eal" in 
Height _—i,, ae eS 295 ,, 


The boiler is built up of five rings, each formed 
of one plate only, the longitudinal seam being at 
top. The grate is fitted with a hollow bridge of 
firebricks ; this gives passage to a hot draught of air, 
which insures the complete combustion of the gases. 
The boiler is carried on supports which rest on 
rollers, as shown, to allow for expansion. The front 
end is protected by a cover over the whole of its 
surface. All holes are drilled in position; the 
edges of all the plates are machined ; the riveting 
has been done throughout by hydraulic pressure, 
and all the seams are covered with asphalte, inside 
and out. 

E. Wittmann, Dortmunpn. 

The water-tube boiler with superheater, exhibited 
by E. Willmann, of Dortmund, and which was also 
in service in the boiler-house adjoining the Machi- 
nery Hall, is shown in Figs. 31 and 32. The 
rising headers end in a channel piece in the steam 
drums ; the object of this device is to propel the 
water from the feed-pipe rapidly into the circu- 





lator. As will be seen from Fig. 31, the super- 
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heater can be cut off by a damper. The boiler has 

a heating surface of 2674 square feet. It has 

two steam drums, and its principal dimensions are 
the following : 

22 ft. a in. 

4 


Length of steam drums ... 


Outside diameter of steam drum: a "2 
Thickness of steam-drum plates in. 
Number of water-tubes ... i 148 
Outside diameter of water-tubes 3? in. 
Length of water-tubes ... sek 16 ft. 44% in. 
Thickness of water-tubes .147 in. 


Heating surface of superheater 500 square feet 


Rosert ReicuHirne anp Co., Dortmunp. 

Two interesting boilers, which could be seen in 
service in the boiler-house of the Mining Pavilion, 
were those exhibited by Messrs. Robert Reichling 
and Co., of Dortmund. Each of these consists of a 
cylindrical boiler in front, fitted with two plain 
flues, and of a tubular boiler in the rear; the 
water spaces communicate with each other at the 
bottom part by a tube 14} in. in diameter, the steam 
collecting in a steam drum common to both the 
cylindrical and the tubular boiler. The feed is sup- 
plied in the rear tubular boiler. 








ENGINEERING SCHEMES IN 
PARLIAMENT. 
TRAMWAYS. 

Looxine to the large number of tramways pro- 
posed to be constructed in rural districts, it would 
almost appear as if the time would soon come when 
a journey from Land’s End to John o’ Groats will 
be possible by electric tramway. The characteristic 
of the schemes to be considered during the next 
session of Parliament is, indeed, the large number 
of projects for connecting small towns together 
rather than the extension of purely urban street 
railways. We have, for instance, proposals for 
connecting the County of London from the 
terminus of the County Council boundaries with 
many of the outlying towns. Already the London 
United Tramway Company have done much in this 
direction in the western and south-west of the 
Metropolis, and are now seeking powers for road 
widening at various points. The British Electric 
Traction Company, who have annexed the southern 
and south-eastern suburbs, having Croydon as their 
centre, propose a number of extension lines, linking 
up Carshalton, Mitcham, Beddington, the hamlet 
of Wallington, Penge, and away east as far as 
Beckenham, Bromley, Farnboro’ Chelsfield, Cud- 
ham, Halstead, and Evesidee the extensions now 
suggested being about 12 to 14 miles. The tram- 
ways already extend to Greenwich, and there are 
quite a number of schemes for carrying them fur- 
ther into Kent. The Erith Council has a large 
project, and there are two or three competitive 
schemes for several lines in Strood, Rochester, 
and Chatham, and radiating from Chatham to 
Gravesend on the one side, and Rainham on the 
other, and Maidstone on the south. In the East 
End, the West Ham Corporation propose an exten- 
sion ; there is a considerable scheme proposed for 
Romford and district, while the Ilford Urban 
District Council are also stretching out their line. 
In the North we have the Harrow-road and Pad- 
dington project, extending the Metropolitan line 
through Willesden to St. John’s, Hampstead ; but 
the Middlesex County Council seem to be satisfied 
for the moment with their powers. 

In the provinces there are many such inter- 
mural extensions, the most notable, perhaps, 
being that of the Nottinghamshire and Derbysh‘re 
Tramways Company, who propose a large network 
of tramways between the county boroughs of 
Nottingham and Derby. As some of those lines 
extend for 17 miles, 15 miles, and 10 miles, it will 
be understood that the proposals have far-reaching 
consequences, and that it is scarcely necessary to 
define the routes further than to state that they 
radiate in almost all directions, having Ilkeston 
and Ripley as centres. Other districts to be 
joined are Birkenhead and Chester, about 15 miles 
apart, with branches to Eastham Ferry and Locks, 
and other parts; Gosport, Fareham, Porchester, 
and Gosham, around Portsmouth Harbour, extend- 
ing to about 12 miles; Hastings and Eastbourne ; 
Luton, Dunstable, and district ; Macclesfield and 
district ; Preston and Horwich ; South Shields and 
Sunderland, along the coast ; Stroud and Chelten- 
ham, in Somersetshire ; 
district, in Warwickshire ; Wakefield and district, 
in Yorkshire ; Wellingborough and district, in 


Sutton Coldfield and | §® 


This development of continuous rails in the 
territory of a large number of different municipal 
bodies has naturally been taken up by companies ; 
the British Electric Traction Company, as in former 
years, showing considerable enterprise. There are 
cases where difficulties are raised by municipal 
bodies in connection with through traffic and 
running powers, and there can be no doubt that in 
the near future this question is bound to present 
itself for serious consideration, and must be solved 
in the interests of through-going passengers without 
regard to the ambition of municipal authorities. 
Already there has been great difficulty in the 
Pottery district owing to one or two local boards 
holding out against the working of a large scheme ; 
at Birmingham, Bournemouth, and Brighton there 
are this year competitive schemes involving this 

uestion. At Brighton, for instance, the Town 

ouncil are anxious to carry their tramway to Hove 
and Preston. The Hove Corporation, on the other 
hand, propose to have powers for the construction 
of their own tramways, as is also the case with the 
Worthing Corporation, who seek to extend them to 
Lancing, On the other hand, the British Electric 
Traction Company introduce a very comprehensive 
scheme under which Littlehampton, East Preston, 
Worthing, Lancing, New Shoreham, Portslade, 
Adlington, and Hove would all be united by elec- 
tric tramways having connection with the Brighton 
Corporation lines; and as the majority of the 
local authorities in these smaller towns support this 
larger scheme, there seems to be every prospect of 
its succeeding. The Bournemouth Corporation are 
taking up practically the same attitude as that of 
Brighton: they secured power to lay their tram- 
ways to Poole on condition that before a given date 
they would have made tangible progress. Now 
this time has elapsed, and the Courts have decided 
that the steps taken do not meet the terms of the 
Act, so now they are seeking power to revive the 
sanction given under the conditions, while at the 
same time the Poole Company are promoting a Bill 
to extend their own tramway into Bournemouth. 

A Bill which has already been discussed with 
more or less passion in the public Press is that 
promoted by the Birmingham: Corporation. The 
larger section of the town council determined to 
seek powers to work the tram-lines in the town 
direct, whilst the other section, which was remark- 
able mainly for the exceptionable business ability 
of some of its principal members, was desirous of 
leasing the lines to a company, hoping in this way 
to combine the advantages of municipal ownership 
with the more competent management which is 
generally at the call of a private company. As the 
result of a poll, this section was defeated ; but we 
gather that the Corporation may nevertheless 
decide to lease the lines, provided a sufliciently 
good offer is made tothem. We note that their 
Bill also contains a clause permitting them to run 
omnibuses, and also to convey over the tram-lines 
merchandise and parcels. 

The urban districts around Birmingham which do 
not see eye to eye with the Birmingham Corpora- 
tion have joined together, and are promoting a 
united Bill for the construction of new tramways in 
the district, and also for running powers over the 
Birmingham Corporation line, so that there may be 
through traffic from the adjoining district into the 
heart of the capital of the Midlands. The extent 
of this combined movement may be indicated by 
naming the local authorities who are parties to the 
Bill: Aston Manor, Erdington, Handsworth, and 
Kings Norton and Northfield, Sutton Coldfield, 
Smethwick, Yardley, and their respective lessees 
for the time being, and the City of Birmingham 
Tramways Company, Limited, and the Birmingham 
and Midland mways, Limited, and the British 
Electric Traction Company, Limited. 
The London County Council scheme is a pretty 
extensive one, including, as it does, 26} miles of 
single track, to be laid at a cost of 971,000I., or, 
including carsheds and_ street-widening works, 
1,300,000. The following is a list of the projects 
included : 
1. Hampstead-road (tramway terminus), across Euston- 
road and along Tottenham Court-road, to a point near 
Oxford-street ; length, 5 furlongs 9 chains. 2. Edgware- 
road,vi@ Sutherland-avenue, to Harrow-road (tramway 
terminus); length, 5 furlongs 5 chains, 3. Hammer- 
smith Broadway, vid Bridge-road, to and across Ham- 
mersmith Bridge ; length, 3 furlongs 8 chains. Trafal- 
r-road, Greenwich (L.C.C. tramways), vid Blackwall- 
lane and Blackwall Tunnel, to the Council’s (Northern) 
tramways in East India Dock-road; length, 2 miles 





Northamptonshire. 





2 furlongs. 5. Westminster Bridge-road, (L.C.C. tram- 
way terminus), vid Westminster Bridge, to the Vic- 


toria Embankment; length, 2 furlongs 7 chains. 6, 
Harlesden (near the —T wor gee vid Scrubs-lane, 
Wood-lane, Shepherd’s Bu: , and Brook Green-road, 
to Hammersmith Broadway ; length, 2 miles 7 furlongs 
7chains. 7. Shepherd’s Bush-road, vid Westwick-gardens, 
Netherwood-road, Richmond-road, Holland Park-avenue, 
High-street, Notting Hill, and Bayswater-road, to a 
int near the Marble Arch; length, 3 miles 8 fur- 
ongs 8 chains, 8. Edgware-road (from a point near the 
Marble Arch) to the county boundary at Cricklewood ; 
length, 3 miles 5 furlongs 6 chains. 9. Deptford 
(L.C.C. tramways), vid Blackheath-road and hill, and 
Shooter’s Hill-road to Herbert Hospital, Woolwich ; 
length, 3 miles 3 furlongs 5 chains. 10. New Cross. 
road (L.C.C. tramways), vi@ Lewisham High-road and 
Loampit Hill and Vale, to the South-Eastern Metro. 
politan tramways (L.C.C. lines) ; length, 1 mile 3 furlongs 
5 chains. 11. Battersea Park-road (South London 
Tramway Company’s lines), vid Battersea Bridge-road, 
Battersea Bridge, Chelsea Embankment, Chelsea Bridge- 
road, and Commercial-road, to a point in Buckingham 
Palace-road near the Grosvenor Hotel; length, 2 miles 
4 furlongs 9 chains. 12. Tooting Broadway (L.C.C. 
tramway terminus), vid Mitcham-road to Tooting Junc- 
tion Railway Station; length, 5 furlongs 3 chains. 13. 
Garratt-lane, Wandsworth (authorised L.C.C. tramways), 
vid Wimbledon-road, to the county boundary ; length, 
1 furlong 7 chains. 14. Rushey Green (L.C.C., late 
South-Eastern Metropolitan, tramways terminus), 2 
Bromley-road, to the county boundary near Bromley Hill ; 
length, 2 miles 3 furlongs 5 chains. 15. High-street, 
Plumstead (near terminus of Woolwich and South-East 
London Tramwa; —— line), vid Wickham-lane, to 
the county boundary ; length, 1 mile 1 furlong 2 chains. 


In the Glasgow district there is promise of con- 
siderable activity in the matter of tramway exten- 
sions. On the one hand the Corporation seek 
powers for the construction of about 2? miles 
of new lines, mainly short junctions, between 
their existing rails; and also propose to get Par- 
liamentary sanction to their agreement with the 
Clydebank authorities, under whom they are work- 
ing the tramways to that burgh as a portion of their 
Glasgow system. On the other hand, the Hamilton 
and Wishaw Tramways Company propose to build 
a number of new electric lines in the district which 
lies to the south-east of Glasgow. One of these is 
to run from Cambuslang, through Blantyre, to 
Hamilton, where it will connect up with lines already 
authorised. Another branch will extend from 
Hamilton, through Bothwell, with branches to Bells- 
hill and Motherwell. Another Bill having reference 
to work in the Glasgow district is that promoted by 
the Airdrie and Coatbridge Tramways Company, 
but in this no new work is projected, but merely 
an extension of time for the works authorised in 
1900. Inthe Edinburgh district powers are sought 
by a company for the construction of an electric 
tram-line from Edinburgh to Queensferry, a dis- 
tance of about 8 miles, along which a considerable 
trafic by coaches has developed, owing to the 
attraction of the Forth Bridge, situated at this 
point. Farther north we note that the Cor- 
poration of Aberdeen propose to acquire the 
Borough tramways under the Act of 1870, and 
seek powers to equip them for electric traction. 
They further propose to use these tramways during 
certain hours of the day for the transport of refuse 
and corporation stores. In Aberdeen the Corpora- 
tion propose a number of short junction lines ; the 
construction of one of these, however, involves the 
rebuilding of the bridge carrying Gould-street over 
the railway. They propose the adoption of electric 
traction, and in this connection seek powers to 
attach line brackets to private houses. 

In England by far the greater portion of the purely 
urban tramway work foreshadowed is to be executed 
by public authorities, which, whatever view is taken 
of municipal trading in general, have, in this con- 
nection, some very great advantages as compared 
with companies. In the first place, where electric 
traction is used, they can violate the law restricting 
speed with much greater impunity, and quite 
recently the Leeds Corporation endeavoured also to 
contravene the law as to overcrowding. In this case 
the magistrates intervened and put a stop to the 
practice for a time, but the Corporation has since 
acquired powers to overcrowd its cars under certain 
conditions. It is extremely unlikely that in the 
present temper of the public any similar privilege 
would be granted toa private company. We furthe 
note that the bye-laws proposed by several corpo- 
iations include a clause providing that, in the case 
of a car breaking down, the passengers shall not be 
entitled to any return of the fares paid. In view, 
further, of the fact that a company must provide 
a sinking fund, returning its capital within a period 
of twenty-one years, whilst the repayment of a 
corporation loan is spread over more than double 








the time, it is only the superior business ability 
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at the command of private companies that enables 
them to give such an excellent service as they do, 
and yet return a dividend to their shareholders. 
The Sheffield Corporation have a Bill for the 
construction of a number of short junction lines 
within the borough boundary, and similar work is 
foreshadowed in the Bills promoted by the Cor- 
porations of Bury, Cardiff, West Ham, Burton-on- 


Council of Lanarkshire seek power to transfer 
their electric lighting power for Cambuslang, and 
other special districts, to district committees, the 
expenses to be chargeable to those districts only, 
and not to the county as awhole. They also seek 
power to erect combined electric-lighting and refuse- 
destroying stations. Of some interest in connec- 
tion with the electrical trades is the Bill promoted 
by the India-Rubber, Gutta-Percha, and Telegraph 


Trent, Rochester, Aberdeen, Bradford, Leigh, 


Keighley, Leeds, Manchester, Newcastle-on-Tyne, 
Perth, Plymouth, Salford, South Shields, Stock- 

rt, and Wigan, and by the Urban District 
Councils of Horsforth (3 miles), Ilford, Rams- 
bottom (5 miles), and png EE A very com- 


plete scheme for Exeter has 


en promoted. We 


give in the following Table a list of the proposals 


brought forward. 


TRAMWAYS. 
Municipal Schemes. 

berdeen. Leigh. Pontypridd. 
eo Horsforth. Ramsbottom. 
Bournemouth. liford. Rochester. 
Bradford. Keighley. Salford. 
Brighton. Leeds. Sheffield. 
Burton-on-Trent. London County South Shields. 
Bury. Council. Stockport. 
Cardiff. Manchester. Sutton Coldfield. 
Erith. Newcastle-on-Tyne. West Ham. 
Exeter. Oldham. Wigan. 
Glasgow. Perth. Worthing. 
Hove. Plymouth, 


By Private Companies. 


Airdrie and Coat- Lonpon: Rochester, Chatham, 
briage. London United Gravesend, and 
Barrow-in-Furness. Tramways. Maidstone. 
Birkenhead and Beckenham Urban South Lancashire. 
Chester. District. South Shields, Sun- 
Chatham & District. Croydon. derland and Dis- 
Coventry Tramways. Harrow-Road and trict. 


Dewsbury, Batley, & 


Paddington. 


South Staffordshire. 


Birstal. Romford and Dis- Stroud District and 
Dudley, Stourbridge, trict. Cheltenham. 
and District. Macclesfield and Dis- Sutton Coldfield & 
Edinburgh & Queens- trict. Warwickshire. 
ferry. Manchester, South- Torquay & Paignton 
Gosport, Fareham, ern(Cheshire lines) (Devon). 
Porchester, and Manchester, South- Tynemouth and Dis- 
Cosham. ern, trict Tramways. 
Hamilton, Mother- North Cheshire. Wakefield and Dis- 
well and Wishaw. Nottinghamshire & trict. 
Hastings. Derbyshire. Wellingborough and 


Hove, Worthing, & 
District. 
Leeds and Guiseley. 


Poole and District. 
Portobello and Mus- 
selburgh. 


District. 
West Cumberland. 
Mid-Yorkshire. 


Works Company enabling them to hold shares in 
certain undertakings, and to take such shares in 
part payment of goods sold. 

The following is a list of the electric-lighting 


schemes : 


Execrric Lighting ScHEMES. 
Large Area for Supply in Bulk. 
Antrim, Down, Ar- North-Western Com- Somerset and Dis- 


magh, and Belfast. 


pany for Chester. 


trict. 


Carmarthenshire. Shropshire, Worces- Cleveland & Durham 

Fifeshire. tershire, and East (power to make 

Isle of Sheppey, Sit- | Denbighshire. generating _—sta- 
tingbourne and tion). 


District. 


Corporations and Local Authorities. 


Aston Manor. Ebbw Vale. Newton in Maker. 
Abersychan, Falmouth. field. 
Bedwellty (Mon.) Horbury. Orrell. 
Bexley (E. Wick- Horsforth. Portland. 

ham). ucknall - under - Scunthorpe. 
Brixham. Huthwaite. Southgate. 
Bromley and Frod- Irvine. Stafford. 

ingham. Kirkentilloch. Stoke Newington. 
Bo'ness, Lanarkshire, Stroud. 
Caerphilly. Launceston. Warmley. 
Calverley. Leigh. Whickham. 
Cambuslang. Llantrisantand Llan- Wigan Rural District 
Chard. twit Fardre. Wimbledon. 
Cheltenham. London County Willesden. 
Dawlish. Council. Woolwich. 
Dover. Mitchelstown. Yeovil. 

Compan?2s and Private Promoters. 

Amersham, Beacons- Ingleton. Sevenoaks. 

field and Dist.:ct. nilmalcolm. Sittingbourne and 
Auckland Ru 4. Leatherhead. Dor- Milton. 
Bridgewater and __ king and District. Slough. 

District. Leven. South Shields Rural 
Bromley Rural. Londonderry. Strood and Dartford. 


Cambridge and Dis- 
trict Electric, 
Carisbrooke and 


Port Dinorwic Elec- 
tric. 
Sandwich, Deal, 


Uxbridge and Dis- 
trict (Company). 
Whitchurch and 


Northwood. Walmer and Dis- Pangbourne. 
Chipping Norton. trict. Wilmslow. 
Illogan. 


WaTERWORK SCHEMES. 





Luton, Dunstable & Preston and Horwich 


District. 
Exectrric-LiGHTING SCHEMES. 


The chief interest in the electric-lighting schemes 
is associated with what may be termed the large- 
bulk schemes, which promise to make it possible 
for small communities to carry out their own 
electric lighting with the minimum of capital risk 
and under the most economical conditions. Indeed, 
the list this year of towns seeking power to supply 
electric light embraces a much larger number of 
small urban districts than ever before, and the ex- 
planation is to be found largely in the fact that these 
councils anticipate purchasing their current from 
one or other of the large power-stations which will 
ultimately be dotted throughout the whole country, 
or of selling their concessionary rights to the large- 
bulk companies. Ireland has, this year, another 
such large scheme, embracing Antrim, Down, 
Armagh, and the town of Belfast. Carmarthen- 
shire is similarly annexed, and power-stations are 
proposed at Llanelly, Pontyberem, Tir-y-dail, St. 
Clears, Glanrhyd, and Carmarthen. Fifeshire, in 
Scotland, is also scheduled by a company who 

ropose generating - stations at Comrie, Cowden- 

ath, Coupar, Markinch, and Leven. Shrop- 
shire, Worcestershire, and East Denbighshire are 
also included in another, the stations proposed 
being at Hadley, in the county of Salop, Stour- 
port, in Worcestershire, and Llangollen, in Den- 
bighshire. The Somerset District scheme pro- 
vides for generating centres at Hanham Abbots 
and Radstock. The North-Western Electricity and 
Power Gas Company propose to embrace in its area 
the whole of Chester and a portion of Stafford, 
Derby, Flint, and the town of Wrexham. The 
principal power-stations are to be at New Runcorn, 
on the Weaver Canal ; in Stone, Stafford, on the 
North Staffordshire Railway ; at Bollington, and 
in Wrexham. 

A number of the local 


; authorities seek power to 
supply electricity 


y ele in bulk to companies or to the 
councils in their district; and the principle of 
poting is carried one step further in the proposal 
pe! a large number of corporations to supply elec- 
diti fittings, and to grant discounts, and other con- 
th ‘_m Several of the urban districts included in 

. ist by companies are promoted by the Kent 

ectric Power Syndicate, Pimited, The County 





There are not any waterwork schemes of first 
class importance. The Corporation of Oldham 
propose to purchase from the Deanhead Reservoir 
Commissioners the reservoir of that name, and to 
enlarge it by raising the height and length of the 
dam to 377 yards long, with a waterway length of 
638 yards. They also propose to construct the 
West Car reservoir, also situated in the Deanhead 
Clough, by the formation of a bank 392 yards in 
length, and the Eastwood reservoir, in the same 
district, by a dam 202 yards long, with the necessary 
aqueduct and pipe lines. The Merthyr-Tydvil Urban 
District Council seek power to construct the Pen-y- 
garn-ddu service reservoir with an aqueduct from it 
to the existing main leading from the Upper 
Neuadd Reservoir, a new balancing tank and a 
new reservoir at Mynydd-y-Capel, with lines of pipes 
to the town. A reservoir is also proposed by the 
Torquay Corporation to be known as the Trench- 
ford Reservoir. It will be formed by the construc- 
tion of an embankment, 197 yards long, across the 
Beadon or Trenchford Brook and the Kennick 
stream, which will dam up the water for a distance 
of 850 yards up the valley of the former brook, and 
533 yards up the latter stream. The London 
Hydraulic Power Company seek power for the rati- 
fication of an agreement with the Thames Con- 
servators and the London County Council for the 
acquisition of a pumping station in substitution 
for their existing works. The Bath Corporation 
propose the construction of a reservoir at Marsh- 
field, 33 yards long and 27 yards wide. The Grange- 
mouth Corporation propose to dam the Bannock 
Burn, in Stirlingshire. 

Most of the other schemes are for the sinking 
of wells and the construction of small reservoirs 
to store the water pumped. Thus Earl Bathurst 
proposes to construct for the Bolsover district a 
pumping-station, with storage-tanks near Bols- 
over. A company intends to sink wells and to 
supply the parishes of Ludgershall, in Wilts, 
and Kimpton, in Southampton... The West 
Sussex Water Company is being formed to 
supply a number of parishes in the County of 
Sussex with water from five wells, to be sunk 
at Fiddlesworth, with a service reservoir at 
Hesworth Common. South Holdenness is to be 
supplied by a well sunk in this district of Yorkshire. 
Conisbrough, also in York, is to have extended 


works carried out by a company. At Rodbourne 
Cheney, in Wilts, a company proposes to sink two 
wells, and to form a covered reservoir. The Goring 
and Streatley District Water Company intend to 
construct a filter tank at their existing pumping 
station, with a reservoir at Greenmoor, and addi- 
tional pipe lines. The Harrogate Corporation are 
increasing the area of supply to include the urban 
district of Knaresborough and the parish of Scriven. 
The Bournemouth Gas and Water Company also 
seek an extension of area to include Poole, and 
will acquire the works there and extend them, the 
reconstruction including the formation of an embank- 
ment at the harbour and the construction of cranes 
there. The Mid-Kent Water Company is extend- 
ing the limits of supply. The Leatherhead and 
District Water Company and the Winchester Water 
and Gas Company seek additional capital powers, 
while the Nelson Corporation ask for an extension 
of time for the construction of works already 
authorised. The Winchester Water and Gas 
Company, while asking increased borrowing powers, 
also stipulate that they desire the owners of small 
ev to be responsible for the payment of rates. 

teps are being taken for constituting a Water 
Board for the district of Irvine, County Ayr. This 
Board will take over the present works of the Cor- 

ration of Irvine. Its members will be appointed 

y the local authorities of Irvine, Saltcoats, Kil- 
winning, and Stevenston, together with the County 
Council of Ayr. 

The Belfast City and District Water Commis- 
sioners seek powers to alter their authorised storage 
reservoir on the Kilkeel river, County Down, by 
making the embankment 500 yards further down 
stream than was originally intended. 


Gas. 


There is not much of consequence in the list of 
gaswork undertakings, the large companies shrink- 
ing from any very considerable additions in the face 
of the development of electricity, but it is quite 
obvious that there is a considerably extended use 
for gas for power purposes. Several of the Bills 
introduced—notably those of Ipswich, North Mid- 
dlesex, Scarborough, and Walker and Wallsend— 
include a clause to the effect that anti-fluctuators 
or other apparatus must be used in connection with 
gas engines supplied with gas by the company, so as 
to prevent interference with the pressure inthe 
main. Power is also sought to make regulations with 
respect to the size and material of pipes and fittings 
for new buildings, and also as to the position of 
the meters. Other companies, again, seek power 
to charge different prices to different consumers, 
varying according to the consumption of gas, and 
to provide for the average being taken as the 
standard for determining the relative sliding scales 
of prices and dividend. We give a list of the 
principal undertakings, and it is a striking fact 
that only four municipal projects are included. 
The Urban District Councils of Cudworth and 
Hucknall-under-Huthwaite propose new under- 
takings. 

Gas UNDERTAKINGS. 
Municipal Schemes. 


Cudworth U.D.0., PembrokeDocksand Rickmansworth 


new undertaking. Town, additional Urban Council, 

Hucknall - under - capacity. purchase of com- 
Huthwaith U.D.C., pany’s works. 
new undertaking. 

Companies. 

Billinghurst and Dis- Maidstone Gas Com- Riddings District, 
trict, new com- pany, conversion extension of area 
pany for supplying of capital and and works, 
parishes in Sussex. supply in bulk. Searborough. 

Brading Harlour Market Drayton Gas Sheepshed, exten- 
Company, exten- Company, recon- _ sions. 
sions. struction of capi- Tipperary, _exten- 

Broadstairs Gas __ tal and extension. sion of works. 
Company, exten- Nantwich Gas Cem- Walkerand Wallsend 
sions. pany, reconstruc- Union Gas  Com- 

Burgess Hill - St. tion of company pany. 

John’s Common _ and extension. Wexford. 
Gas Company, re- Nantwich Gas Com- Woking. 
construction of ~~ be bought Lonpon : 
company, vy Urban District Commercial Gas 

Cobham. Council. Company, _Li- 

Crossgates, Halton, North Middlesex Gas mited, : 
and Seacroft Gas Company, addi- Crystal Palace Gas 
Co., extensions. tional capital. Company. 

Derby, increased BritishGasCompany, Gas Li ht and 
area and capital. Limited, Norwich, Coke Company, 

Faversham, conver- additional capital. Limited. 
sion of capital. Plymouth and Stone- Hampton Court 

Hailsham. house, extension Gas Company. 

Ipswich. of area and works. 


Most of the London Companies’ Bills and several 
of those in the provinces are concerned with the 
question of illuminating powers, a reduction, as is 
well known, being possible with incandescent 
burners. This reduces the cost and does not affect 





the heating property of the gas for use in stoves. 
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THE.BRYAN PLANIMETER FOR INTEGRATING DIAGRAMS WITH VARYING SCALES. 
j CONSTRUCTED BY THE PALATINE ENGINEERING COMPANY, LIVERPOOL. 
(For Description, see Page 742.) 





























In connection with the Crystal Palace Gas Company, | ! L J mM 
they propose in future to go under the name of the ‘ a 5 ¥ 
Sydenham and District Gas Companies. They are —- \ 
also following Sir George Livesey’s scheme of in-' Fig.2 . \ 


cluding representatives of employés on the directors’ \ 














board, and, like several other companies, they seek 

power to provide dwelling-houses for their men \\ ¢ 1 \ ¢ 
close by the works. Others of the companies, nS K r 
notably the Gas Light and Coke Company, Limited, \ \, 
ask power to create a redemption fund. tussay ; 


We give a list of the projects with the principal 

item in the Parliamentary notices, but it will be! andthe Millwall Docks ; they will have charge of | 
understood that in addition to this main purpose pilotage and of buoys, and will have vested in them all | 
there are introduced many smaller proposals, to! the powers of Trinity House as regards the Port of | 
which we have referred generally. 'London. The General Lighthouse Fund will make 
et a contribution to the Commissioners, who will also | 

Harpours. | have all the right and power of the Master Warden | 

Amongst harbour schemes, the most interesting | and Commonalty of Watermen and Lightermen of | 
is undoubtedly that in connnection with the) the River Thames and of the Watermen’s Com- | 
organisation of commissioners for the Port of| pany, whose servants they are to compensate. | 
London, to take over the whole of the functions of | They will license all lightermen, impose registra- | 
the Thames Conservators ; but this Bill is not to go | tion fees on barges and lighters, and will levy tonnage | 
without opposition, as the Conservancy Board have | dues, construct docks and other works, redeem | 
themselves introduced a scheme which asks that | debentures, and create Port stock. The Thames | 
they should be vested with the same powers| Conservancy Board also ask power to act in exactly 
as the proposed Port of London Commis-| the same way, even to the purchasing of the docks, | 
sioners. This new board is to include represen-/ and also to levy the following new, additional, or | 
tatives of certain county councils, of the Cor-| increased dues: (a) River dues on all goods and | 
poration of the City of London, the Admiralty, | coal, coke, culm, or cinders, brought into or taken | 
the Board of Trade, Trinity House, London | out of the port, subject to maxima for different | 
Chamber of Commerce, Governors and Directors | classes, transhipped goods being charged one way | 
of the Bank of England, shipowners, wharfingers, | only. (6) River tonnage dues on ships. (c) Moor-| Gets ss is ss is ance oe a 
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owners of private warehouses, of lighters, barges, | 


river craft, railway companies, and such other 
bodies and persons as may be named in the Act. 
Commissioners will have charge of the river and 


port from Teddington Lock to Warden Point on} 


the Isle of Sheppey, including all the powers of 


the present Conservators. To them will be trans- | 


ferred the Lower Navigation Fund and all proper- 
ties of the Conservators, debenture stock, &c. The 
Conservators, after being reconstituted by the Board 
of Trade, will continue in charge of the river only 
above Teddington Lock. The Commission is to buy 
out the companies having possession of the London 
ard India Docks, the Surrey Commercial Docks, 


ing dues on vessels for the use of moorings in the | 
river for loading or discharging ships. (d) Dues or | 
fees for the use of any public quays or jetties the | 
property of the Conservators and for the use of 
cranes or other apparatus or accommodation thereon. 
(e) Annual licensing fees on barges and steam tugs 
using the river. Also to make provision for repeal- 
ing existing exemptions in favour of the following 
classes of vessels—that is to say: (f) Vessels 
under 45 tons register coastwise. (g) Vessels with 
corn coastwise. (h) Vessels carrying engers 
only. (i) Vessels not breaking bulk. e Port of 
, London is also the subject of a Bill proposed by | 
a marine consulting engineer, of London, who, | 


in addition to incorporating Port Commissioners, 
desires to have it enacted that there should be 
built across the river at Gravesend a dam, with 
locks and weirs, &c., to hold up the tide, as 1s 


‘done at present by the weir at Kew. 


The Solent is to be broadened and deepened and 
improved generally by the Southampton Harbour 
Authorities, who seek power for the London an¢ 


| South-Western Railway to contribute towards the 


scheme. The Mersey Docks and Harbour Board 
have a Bill in contemplation to authorise the con- 
struction of two very large graving docks—one 
entering from the Herculaneum Dock, witha length 













Dec. 5, 1902. ] 


ENGINEERING. 


741 








= 


OWEN’S 














Fig. 22. 








SINE OF 
SensT Per 
aaneerT 








L_—, 
AAAAAAAA 
VV¥VVVV¥ 














L | SIFILAR 
SUSPENSION 














OUTER COIL> 


Pay SUSPENDED 
\ - COIL 


INNER COIL: 














of about 800 ft., and the other to beat Bootle, with 
alength of about 900 ft. Two graving docks for- 
merly authorised are to be abandoned ; a wet dock, 
300 ft. by 78 ft., will be built in Bootle. Addi- 
tional dredging powers are sought, and the Board 
ask to be relieved from the obligation of main- 
taining Bidston Hill Observatory. There is a pro- 
posal emanating from Stirling to reconstitute the 
Forth Navigation Commission, to have charge of 
the river from Stirling down to Alloa, and to carry 
out extensive dredging works and the improvement 
ofthe banks. At Maryport, in Cumberland, there 
is a scheme which evidently has the co-operation of 
the four railway companies using the harbour, and 
under this there will be constructed an embank- 


& 
S 


WAVE FORMS. 
fe 





INSTRUMENT READINGS 


AMPERES 


CURRENT-CURVE TRACING INSTRUMENT. 









CURVE. SHOWING RISE OF CURRENT 
WN FIELDS OF EDISON BIPOLARDYNAMO. 
APPLIED VOLTS -HO. 5. 


Outwell is to be discontinued and the company dis- | ferential galvanometer (Fig. 18), with the exception that 


, solved. The Milford Docks Company desire to 


increase their debenture stock and mortgages, and | | 


to form a sinking fund for their redemption. 

There are several Scotch schemes. At Millport, 
on the Clyde, the pier is to be extended for 68 | 
yards, the harbour is to be dredged, and_the| 
existing company is to be constituted as the Har- | 
bour Board. An extension of time is sought for | 
the completion of works at Scrabster Harbour, | 
Caithness, authorised in 1897. At Salen, in the} 
Island of Mull, powers are sought by a company | 
for the construction of a pier 99 yards long, termi- 
nating in a pier head. The structure is to be in 
the lower portion of solid construction, the super- 
structure being timber. At Avoch, Counties Ross 











and Cromarty, it is proposed to constitute a Board | 
of Trustees for the building of a concrete pier | 


ment, 1033 yards long, for reclaiming a portion of | 305 ft. long, and of a breakwater, partly of timber, | 


the foreshore, the construction of a breakwater 
220 yards long, and of a wet dock 500 yards by 
83 yards. 

The majority of the other schemes are mostly 
associated with piers for pleasure purposes. Bos- 
combe and Bournemouth piers are to be bought by | 
the Bournemouth Corporation, and to have erected | 
upon them pavilions, with all other accessories. | 
Additional charges are sought to be made on certain | 
days for admission to Sandown Pier. In Devon, a | 
sary and landing pier is to be made at| 

awlish, the length being 316 yards. At Truro a | 
new quay wall 320 yards is to be made. At Herne | 
Bay it is proposed to widen the piers, and erect 
pavilions for assemblies, concerts, lectures, &c. | 
At Frinton-on-Sea, the urban district council pro- | 
pose to continue the pitching and fencing of the | 
cliff, and to erect a sea-wall, and otherwise protect | 
the harbour by groins. Gorleston Pier is also to | 

improved. An extension of time is sought for | 
authorised work at Llandudno Pier. 

The Sheffield and South Yorkshire Navigation 
Company desire to make new cuts in the River 
Dun, and the Wisbech Canal between Wisbech and 


| 435 ft. long. 


At Cork the harbour authorities seek powers to 
make subways and: overhead ways between the 
water front and the stores, and to erect elevators, 
cranes, staithes, and tips. At Galway it is proposed 
to change the method of levying dues. 








THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 670.) 

A New Corve-Tracine INstTRUMENT. 


the usual suspended permanent magnet with attached 
mirror is replaced by a circular coil of fine wire supported 
»y two thin phosphor-bronze ——we The bifilar 
method of suspension at once allows easy variation of 
sensibility, and affords a means of introducing current 
into the movable coil. Fig. 19 shows the arrangement of 
the principal instrument parts in more detail. 

The action of the instrument is as follows: The variable 
current of which a trace is desired is introduced into, say, 
the outer pair of the two concentric coils, a suitable direct 
current is sent into the inner pair of coils, and a contact- 
maker sends an impulse of current from a constant source 
of electromotive force through the movable coil. If the 
direct current in the inner fixed coil is equal and opposite 
in magnetic effect to the instantaneous value of the vari- 
able current at time of contact, no deflection of the 
movable coil will be observed. If a deflection, however, 
does occur, the direct current is varied until such 
deflection becomes zero, then the direct current, as 


| read by an ordinary Weston ammeter, equals to within 


a constant the instantaneous value of the variable current 
for the particular setting of the contact-maker used. The 
constant of the instrument is readily obtained by measur- 
ing the ratio of the currents in the two fixed coils required 
to produce no deflection of the movable coil when a small 
current from a separate source is sent through it. 

By shifting the contact-maker arm, as many points may 
be Gbtained as are desired. The instrument is extremely 


sensitive, por gi se wg prone mgr traces of currents 
a fraction of a mi 

and its range can 
addition of fixed coils. When measuring very small 
currents, it must, however, be shielded or corrected for 
stray fields. 


ampere effective value to be obtained, 
be varied to almost any extent by the 


Briefly, the advantages of the instrument are as 


follows: 


(a) Its indications are independent of the constancy of 


| contact, being a zero method. 


(b) All readings are of instruments of the Weston 


‘A NewCurve-Tracing Instrument,” by Professor | direct-current type, and can be readily converted to 
R. B. Owens, of McGill University, Montreal, was | #bsolute values. 





a description of a device for accurately and con- 
veniently tracing current curves in circuits of small | 
resistance and inductance without appreciably | 
altering their time constants. 


(c) Wide range and great accuracy. 
(d) It can be quickly and easily manipulated, and has 


a minimum resistance and inductance. 


Some of the applications to which it has been put are: 
(a) The tracing of alternate current, electromotive force, 


In regard to the instrument, Professor Owens and current waves. 


(b) Obtaining curves of growth and decay of current 


aid : j _. | in inductive circuits, when constant electromotive forces 
Its general appearance is similar to the ordinary dif-! are applied. 
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(c) Obtaining curves of rate of growth and decay of 
such currents. 

(d) Obtaining leakage coefficients of vy generators, 
the time constants of whose fields make the use of bal- 
listic or of damped galvanometers for accurate work im- 
practicable. 

(e) The determination of the variation in a single revo- 
lution of the angular velocity of engine flywheels. 

(f) The determination of the fluctuations in currents 
from commutating machines. 

In Fig. 20 are seen the connections for obtaining an 
ordinary current wave from an alternating-current gene- 
rator. A milliammeter is put in series with the movable 
coil of the instrument as a convenient means of knowing 
whether or not the contact-maker is operating satisfac- 
torily. The average current through this ammeter need 
not exceed 4 or 5 milliamperes ; this is so small as not to 
injure the contact points, and allows the period of contact 
to be extremely small. 

For obtaining electromotive force waves of an alternat- 
ing-current generator, a larger number of turns of fine 
wire are used in the outer fixed coils, together witha 
suitable non-inductive resistance in series with them, the 
whole being connected across the generator terminals. _ 

In Fig. 21 are given the electromotive force and excit- 
ing current waves for a small 14-kilowatt transformer of 
well-known make. It will be noticed that the smallest 
variations in both curves are faithfully reproduced. It 
should also be remarked that such curves check exactly 
with curves obtained by other reliable methods. 

Fig. 22 gives the connections for obtaining the curve of 
rate of growth of current in an inductive circuit when a 
constant electromotive force is applied. A pendulum 
contact-making device is shown, as it happened to be 
available, but other means may, of course, be substituted. 
The inductive circuit, as seen, consists of the fields of an 
Edison bipolar dynamo. About the fields is wrapped a 
test coil of fine wire. At determined times after the 
making of the field circuit, the instantaneous values of 
the current induced in the test coil are measured, and 
together form a curve of rate of growth of current in 
main coils. The area of this curve is proportioned to the 
total induction passing through it. Now, if a second 
coil, having the same number of turns and of equal resist- 
ance, is wound about the armature, and the area of the 
induced current curve in it similarly obtained, the ratio 
of the first to the second area is the leakage coefficient of 
the dynamo. Fig. 23 gives the results for a certain field 
excitation. While not adapted to shop measurements, 
this method is an absolute one, and serves to check the 
method now commonly used—namely, taking the ratio of 
the kicks of two similar Weston voltmeters or ammeters, 
one in a test circuit about the fields and one in a test 
circuit about the armature. ‘ 

Fig. 24 shows the curve of growth of current with time 
in the fields when a constant electromotive force of 110 
volts is applied. The connections of the instrument from 
this curve are not given, but they are very simple, as a 
little consideration will show. 

The variation in a single revolution of the angular 
velocity of an engine flywheel is measured as follows: 
dise dynamo with fields constantly excited is directly 
driven from the engine shaft, and the current trace from 
it obtained as a function of angular oe pa ee such 
current at any instant being proportioned to the angular 
velocity of the flywheel at the same time. It is necessary 
to use a disc dynamo or one having a great number of 
commutator segments, as otherwise the variations in the 
current due to the angular displacement of adjacent 
armature coils will mask the variations due to a change 
in angular velocity. Most accurate results are obtained 
by adding to the instrument a third fixed coil, through 
which is sent a direct current, just sufficient to neutralise 
the dynamo current corresponding to the minimum 
angular velocity of shaft ordynamo. The direct current 
in the second fixed coil will then correspond directly to 
the variation of angular velocity from its minimum. 

In the first experiments made, a dynamo with a twenty- 
four part commutator was used, but the curve obtain 
showed twenty-four variations in one revolution, each of 
which greatly exceeded in amount the variation of their 
mean maximum from their mean minimum. 

Driving the armature of this machine at a uniform 
speed by means of a motor taking current from a storage 
battery, twenty-four similar variations per revolution 
were observed in the carrent curve, which measured, of 
course, the fluctuations corresponding to the pitch of the 
armature coils in this particular machine. 

It may be noted here that Professor Owens, the 
author, is a most brilliant member of the electrical 
engineers, and occupies a chair of great importance 
at the McGill University, where he has the finest 
electrical laboratory attached to, any institution. 
Your correspondent heard indirectly at this meet- 
ing that there is quite a \sentiment among the 
members to put Professor Owens in nomina- 
tion for the next presidentship, and this would 
certainly be a most happy choice if the British 
Institute of Electrical Engineers meets with the 
American at Montreal, as is planned. Professor 
Owens would be the one man standing between 
both bodies—an American and yet the head of the 
electrical department at an English University. 
The writer is glad of this chance to bear testi- 
mony to the absolute fitness of such an ap- 
pointment, and hopes the electrical papers gene- 
rally will take up the matter heartily. That 
afternoon the final social function of this de- 
lightful meeting was held. The party took a 


A|per week per academic year. 





special train for Pittsfield, about 27 miles distant, 
and a most beautiful ride it was along the river 
bank. On our arrival we were met by a large and 
fine looking body of men, who were the committee 
charged with our entertainment. Yourcorrespondent 
fell into the hands of two war veterans of 1861, 
and can only describe his individual experience, for 
they promptly separated him from the main body, 
who were put into coaches, drags, and other 
vehicles, and taken to see the beauties of this ex- 
quisitely beautiful town. Your correspondent was 
taken to the Country Club, which had been the 
home of many distinguished people, for Pittsfield 
was nanied from England’s greatest statesmen, and 
as a true friend of America he is highly honoured 
there. The house was a quaint colonial structure 
on the summit of a hill surrounded by golf links, 
and commanding a fine view of all the country 
around. Lowell, Longfellow, Emersan and many 
other distinguished literary men had left their signa- 
tures here, and the Institute members were duly 
recorded. Then a drive through a lovely chain of 
hills followed, and all were cautioned to be at Dr. 
A. C. Perrinés’ by 5 p.m. Some of the men visited 
the Stanley Works here. At Dr. Perrinés’ was a 
band of music and a bevy of the Pittsfield beauties 
to receive us. The Governor was there and many 
notabilities, including the Mayor and the chief 
of police. The excursion was all that the most 
romantic person could desire ; in fact, Dr. Perrinés’ 
house, with its surroundings of stately elms and 
sloping lawns, reminded one of some of England’s 
lovely homes. We were returned to our train about 
11 p.m., and landed safely in Great Barrington, 
with the feeling that New England hospitality had 
again made itself known in a most charming and 
satisfactory manner. 


TECHNICAL EpucatTIoN. 


The final session occurred the next day; it took 
the form of discourses on educational matters, 
stimulated by the presidential address. The first 
paper was: ‘‘Concerning Uniformity in the Elec- 
trical Engineering Courses in the United States,” by 
Samuel Sheldon. After speaking of notable institu- 
tions, particularly the great engineering school at 
Troy, Dr. Sheldon said that he presented a Table 
showing the maximum and minimum time, as well 
as the average time, devoted to various subjects in 
various institutions. The time unit is one hour 


Time in any one Institution. 





| Average 

Subject. oct eeemee 

Minimum. Maximum. Institutions. 
Mathematics 5 ll a3 
Drawing .. SS “e 3 10 6.2 
Physics and Chemistry. . 7 25 14.0 
English .. a | 0 11.3 4.5 
French and German | 0 10 | 4.9 
Shopwork Vee ee 21 | 7.5 
Electrical Engineering .. | 9.5 23.8 16.5 
Other Engineering Ss | 7.7 23.2 15.8 
Thesis and Elective .. | 0 7.1 0.3 


Professor R. B. Owens then described ‘‘ The 
Equipment of our Electrical Engineering Labora- 
tory.” Professor Wm. Esty presented a paper en- 
titled ‘‘ Electrical Engineering Courses at College 
and the Education of the Electrical Engineer.” 
After contrasting the old methods with the new, 
Professor Esty showed the time allotted to different 
groups of studies in electrical engineering : 


‘ Per Cent. 
Culture studies (English, modern 
languages, &c.) ee Se xe 10 to 20 
Indirect technical studies (mathe- 
matics, physics, drawing, shop, &c.) 30 ,, 40 
Technical studies Seu ef ee 50 ,, 60 


The electrical engineering course at Lehigh University 
emphasises the importance of culture studies to the ex- 
tent of making them 18 per cent. of the total, givin 
32 per cent. of the time to indirect technical studies, Ae 
50 per cent. to professional subjects. 


He thought it impossible to teach culture sub- 
jects effectively with technical subjects. 
He summed up the matter as follows : 


In conclusion, I wish to express in the strongest terms 
my conviction that safe rules to follow in laying out a 
course for electrical engineers are: to teach thoroughly 
those things in college which are fundamental ; to devote 
little time to highly specialised subjects ; to introduce 
the student to those branches of knowledge which in his 
later life he can only acquire with increasing difficulty, 
if at all; and to endeavour to cultivate in him the hunger 
and thirst for more and deeper knowledge, so that he will 
remain a student through life. 


—$—<———> 
| Next came ‘“‘The Education of the Electrical 
| Engineer,” by H. W. Buck. He contrasted the 
| practical electrician with the theoretical one (that 
| is, the trained electrician), and declared that in such 
'a new science no mere practical man could keep 
up with the progress: He considered the study of 
chemistry as most important, since electro-chemistry 
was likely to be one of the largest fields in the ap- 
plication of electrical science. The education of an 
electrical engineer was never completed ; he should 
study to keep ahead of progress. 

The last paper was entitled ‘‘A Proposed Reform 
in Technical Training,” by E. B. Raymond. The 
author thought electrical engineers should have a 
strictly technical training, and considered an ideal 
college one that taught simplicity, concentration, 
hard work, and discouraged all that is superficial. 

Professor Owens announced he would, on behalf 
of the McGill University and the City of Montreal, 
invite this Institute to hold the convention of 1903 
there, and suggested the possibility of a joint meet- 
ing there with the British Institution of Electrical 
Engineers. After some discussion it was decided 
to invite the British Society to hold a joint meeting 
with this one in the near future. Montreal, it 
may be said, is an ideal place to hold a meeting 
of any society. There is no place where they will 
receive a heartier welcome. The writer speaks from 
a long experience, each visit having been more plea- 
sant than the last. It now remained for the Insti- 
tute to thank everyone formally for their wonderful 
attentions, and to extend a memento to the Ladies’ 
Thursday Morning Club in the shape of a handsome 
loving cup. This did not begin to express all the 
obligations we were under, for never has a society 
been better taken care of than the Institute of 
Electrical Engineers at Great Barrington. 








THE BRYAN PLANIMETER. 

We illustrate on page 740 (Fig. 1) a highly in 
teresting planimeter recently devised by Mr. Bernard 
Bryan, of the East London Water Works, Lea Bridge, 
and intended for evaluating the quantities of water 
passed through a Deacon-meter or a Venturi meter, 
or over a weir. The Deacon meter, it will be re- 
membered, consists practically of a heavy valve. The 
pressure of the water tends to open this valve, but is 
resisted by the weight. The greater the flow of water 
the greater the lift of the valve, and this lift is recorded 
by a pencil which draws a diagram on a revolving drum. 
Since, however, the amount of water passed is not 
proportional to the lift of the valve, the scale of this 
diagram varies, so that whilst an ordinate of 1 in. near 
the zero line represents, say, 1000 gallons, a similar 
length of ordinate near the top of the diagram will 
represent, say, 10,000 gallons. In a similar way, if a 
recording pressure gauge is used with a Venturi meter, 
the diagram obtained will only represent the discharge 
provided it is measured with a scale of unequal parts. 
A portion of such a diagram is shown in Fig. 2. 
It is therefore obvious that an ordinary planimeter 
cannot be used to evaluate one of these diagrams 
and so find the discharge. Such an instrument 
can only be used where the scale of the diagram 
is uniform. By a simple modification, however, Mr. 
Bryan has succeeded in making the instrument self- 
compensating for changes of scale of the kind referred 
to. In the ordinary planimeter the roller turns on an 
axis which is fixed parallel to the tracing arm, and 
when thus arranged can, as stated, be used for com- 

uting any diagram of which the scale is uniform. 

n order to compensate for changes of scale, Mr. Bryan 
arranges his roller so that the inclination of its axis 
to the tracing arm can be varied. The frame carry- 
ing the roller is pivoted at the one end to an arm, 
which in its turn is connected to the tracing arm by a 
universal joint, as shown. The other end of the roller 
frame is pressed by a spring against a cam (not very 
clearly visible in our engraving), which cam is fixed 
solidly to a three-wheeled truck. Two of the three 
wheels of this truck run ona straight grooved rail, 
which thus replaces the are of the circle, in which 
moves one end of the tracing arm of an ordinary 
polar planimeter. As the other end of this arm 
moves in or out from the guide-rail, the corre- 
sponding motion of the roller frame over the cam 
alters the angle between this roller and the tracing 
arm, and by suitably choosing the curve of the cam it 
is easy to see that any given variation of scale can be 
readily compensated for. To evaluate a Deacon dia- 
gram, it is merely necessary to fit the proper cam to 
the instrument, and move the tracing point round 
the diagram, when the total number of gallons passed 
can be read direct from the roller and vernier. The 
cams are arranged so as to be easily changed, and by 
using one with a suitable circular outline it will be seen 
that the instrument can also be used as an ordinary 
planimeter for estimating areas and the like. As 
shown, the board carrying the guide rail forms an 
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‘ntecral part of the instrument. A strip of paper is 
laos doen ‘to tha: teckel ‘the: Sceel, ba vhaten, 10 
give a smooth surface for the recording roller to move 
over. The diagrams are held in place by a simple 
spring clamp, whilst an adjusting screw at the front 
of the board gives a fine adjustment, by which the 
diagram can be —— to its proper position before 
integrating it. Mr. Bryan wishes us to state that in 
designing the details of the instrument he received 
reat assistance from Mr. George Kent, the well- 
known meter manufacturer. 

It may be of some interest if we give a short sketch 
of the theory of the instrument, which, it will be 
seen, involves only elementary geometrical ideas. 

In Fig. 3, let I E represent the tracing arm of 
the instrument, the end I moving always on the 
straight line I J, whilst the other end E follows the 
outline of any figure, such as, for example, that 
of the parallelogram E F G H Then, whilst the 

int E moves to F, the arm I E sweeps out the 
parallelo; ram I J F E, the area of which is obviously 
equal to EF x J K—that is, to E F x J sin @, where / 
is the length of the tracing arm. During this motion 
the roller C attached to the arm has partly slid over the 
paper, and has partly turned round. Thus, in movin 
to 6, the roller would turn through a distance c a, an 
slide through a distance a b, these two lines being the 
components—perpendicular and parallel to the axis of 
the roller—of the total movement cb ; and it is obvious 
that a c= cb sin 6. Hence, in sweeping over the 
parallelogram I F the roller will be displaced through 
a distance equal to E F, and the amount it will 
rotate in this translation will, as above shown, 
be E Fsin@. From this it follows that the area 
IF is equal to/ 79, where 7, is the roll of the roller 
and / the length of the tracing arm. In moving from 
F to G it is obvious that the roller will turn through a 
further distance p, say; but this may be neglected, 
since, in finally completing the round, it will roll from 
H to E an exactly equal amount in the opposite direc- 
tion. In moving from G to H the tracing arm will 
sweep out the parallelogram G H L M, the area of 
which will be G H x J sin ¥, which, as before, will be 
equal to 7 r,, where 7, is the roll of the roller, 
whilst the tracing point moves from G to H. When 
the tracing point is finally brought back to E, moving 
along the line H E, this, as already stated, cancels the 
roll p, made in moving from F to G, and hence the 
total distance through which the roller will have 
rolled in completing the circuit will be 7, — rp. 

But, as has been shown above, / 7, — / r, = the 
difference of the two parallelograms I F and L G, 
which is obviously equal in area to the parallelo- 
gram EF GH. Hence in moving the tracing point 
round this parallelogram. we. obtain its area by 
multiplying the total roll of the roller by the lengt 
of the tracing arm. It will further be obvious 
on inspection that if we have a figure built up of two 
map ape such as that represented by the thick 
ine in the figure, we obtain the area of this compound 
figure by simply moving the pointer round the 
thickened line. For if we start from E we may first 
complete the round of the parallelogram E G, and 
then proceeding from EN, we may complete the 
round of the second parallelogram, returning finally 
to E. The total roll obtained multiplied by the 
length of the tracing arm is then the area of the 
compound figure. It is obvious, however, that the 
total roll will be the same whether we proceed as 
Just stated or whether we simply follow the thickened 
outline, omitting the line E F, since in the procedure 
first named we describe the line E F twice, once in 
each direction ; so that any roll added in the one pas- 
sage is cancelled in the next. Since by taking our 
parallelograms small enough we can approximate to a 
figure of any shape, it is‘obvious that in the limit 
the instrument will give the area of any figure what- 
ever by simply following its outline with the tracer. 
The theory just described is that of the ordinary plani- 
meter. In the Bryan instrument, which is intended 
for dealing with figures in which the scale of the 
portions near the line I J differs from that of those 
more remote, this variation of scale is compensated for 
by altering the angle the roller makes with its tracing 
arm as the point E moves in or out from the line I J. 
In this case the roll of the roller is no longer E F 
sin @, but EF sin a, say, which is equivalent to multi- 
plying EF sin @ by some quantity, k, say, which 
varies as the point E moves in or out from the line 
IM. In the actual instrument & diminishes as E 
moves away from the axisI J. Hence, if of two rec- 
— each of the same absolute size, one lies nearer 
= than the other, the reading obtained on carrying 
' _— round them will be least in the case of that 
ct est from the axis ; and by suitably designing the 

4m controlling the inclination of the roller to its 
arm, it will be seen that the instrument may be made 
to integrate correctly any figure of which the scale 
eee with its distance from IJ. It may be added 
aM if the zero line of the diagram is made to 

incide with the 


arm, it is unnecessary to move the tracing point 








tracing point along this line causes no rotation of 
the roller. 

’ The instrument is made by the Palatine Engineering 
Company, of Liverpool. 





THE WIDENING OF LONDON BRIDGE. 

THE sacrilegious hand of necessity has at last been 
laid on the one bridge over the Thames of which 
Londoners are chiefly proud—the classic structure 
of Rennie. Certain patriotic citizens, hastening across 
its granite spans, have been lately shocked by the 
sight of iron lattice girders of uncompromising 
modernity, which form supplementary foot-bridges on 
each side as adjuncts to the structure; and much 
indignation has been vented upon ‘the authorities” 
by riders on omnibuses and others imperfectly in- 
formed. It was known that the decision had been 
made to widen London Bridge, and thus it was con- 
cluded. that an ‘act of Vandalism” had been 
perpetrated. Letters to the newspapers have been 
written, and a good deal of virtuous indignation was 
wasted. deal of this might have been spared 
had it been known that the ‘‘ hideous iron girders” 
were provided by the authorities as a means of pre- 
venting much inconvenience to a too-easily indignant 
public. They are, in fact, temporary structures, 
which will form most convenient footways whilst the 
bridge is being enlarged, so that the stream of traffic 
will not only be unchecked, but will at once receive 
additional space for its daily ebb and flow. 

London Bridge, as Rennie left it, was 53 ft. 6 in. 
wide between parapets. But much water has flown 
under it since then, and it has long been too narrow 
for its work. Some years ago the late Professor 
Fleeming Jenkin stated that the bridge was ‘‘ insuf- 
ficiently wide for the traffic it has to convey ; but all 
who value beauty must earnestly desire that it may 
not be disfigured by overhanging footpaths fitted to it, 
as has been frequently proposed. London can well 
afford to pay for new bridges, but can by no means 
afford to part with a single object of real beauty.” 
That was a very pretty sentiment ; but unfortunately 
for its application, new bridges may be built, but are 
by no means sure to be used. The professor wrote 
before the Tower Bridge was built, although he had 
Southwark Bridge as an object-lesson. Both these 
structures were designed to relieve London Bridge ; 
and yet the stream of traffic ever increases in the 
eight-hundred-years-old channel. To make a new 
bridge useful, new roads leading to it must be con- 
structed, and these in turn call for new shops, railway 
stations, theatres, places of business, exchanges, or 
other creators of traffic. Nothing can be more striking 
than the empty roadway of Southwark Bridge, and the 
throng of vehicles and foot-passengers crowding over 
London Bridge, only a few hundred yards away. 

The pedestrian traffic is more inconvenienced than 
the vehicular traffic, chiefly because it is more difficult 
to marshal, so the additions to the bridge are to be 
chiefly in the way of widening the footpaths. At 
present these are each 9 ft. 6 in. wide, but when the 
new scheme is completed they will be each 14 ft. wide. 
At the same time the roadway will be widened by 
2 ft. 6 in., so that a total of 11 ft. 6 in. will be added. 
The way in which this improvement will be effected will 
be by building out from the main structure granite 
corbels, and by them new footpaths will be supported. 
It is evident that in order to carry on this work the 
footways must be closed ; and this is the reason for 
the construction of the lattice-girder spans that at 
one time so exercised the minds of impatient citizens. 
Our illustration on page 748, which shows one of 
the temporary bridges in course of construction, gives 
a good idea of the structure, and it must be allowed 
that, had the critics been right in their supposition 
that it would be permanent, they would have had 
good cause for complaint. 

The chief interest in these temporary foot-bridges 
rests in the manner in which they have been erected. 
To satisfy the demands of the Conservancy, the water- 
way was not to be obstructed. The supports for the 
temporary bridge were therefore built up on the project- 
ing piers of the main structure, in a way well shown 
in our illustration. In the first place, there are two 
vertical steel pillars 25 ft high, with two corresponding 
inclined supports which rake from the top inwards to- 
wards the bridge. These four columns, suitably joined 
at the top and braced together, form cantilevers, restin 
on the projecting stonework of the bridge piers, stee 
shoes, Pedded in the granite masonry by concrete, 
being placed to distribute the pressure due to the 
weight. The temporary bridge, it should be stated, 
runs a few feet clear of the main bridge, and therefore 
extends outwards beyond the projecting masonry piers. 
It will be thus evident that when the steel spans 
are placed on the cantilevers thus formed, the tendency 
will be for the whole to fall outwards from the bridge. 
In order to avoid this, the two temporary bridges 
on each side of the main bridge are tied together 


path of the guided end of the tracing | by steel ties 12 in. wide by 1 in. thick. 


Each of the temporary bridges consists of five 


completely round the diagram, since motion of the | Spans, one of which is 157 ft. 7 in., the four others 





being 145 ft. 5in.; all are 12 ft. 6in. deep. The erecting 
weight of the largest spans was about 75 tons. The 
method of erecting was as follows: A pontoon was 
first obtained, the contractors being fortunate in 
securing one of the old pontoons of the Victoria Graving 
Dock. It was 112 ft. long, 60 ft. wide, and 7 ft. deep. 
This was moored above the bridge in a convenient 
position on the south side. A steam travelling crane 
was erected on it, rails being laid for the purpose. 
The parts of the girders were delivered from the con- 
tractors, the Patent Shaft and Axletree Company, 
of Wednesbury, in pieces convenient for transportation. 
Each span was built up by bolting these parts together 
on the pontoon, the completed span lying fore and aft. 
When all was ready for erection, the pontoon was taken 
in charge by two of the powerful tugs of the Kaiser 
Steam-Tug Company. About two hours before low 
water it was towed away from its moorings and placed 
near the required position, head to stream. As soon 
as the ebb ceased to run the tugs swung the pontoon 
athwart stream, in which position it was held by 
steel-wire ropes attached to moorings. The tugs at 
once shianaded to the further side of the pontoon, 
placing their sterns near each end, so that by steamin 

ahead against the tide they could manceuvre the vesse 
into the exact position required. Two timber frames 
had been erected on the pontoon, as shown in the 
illustration. Each of the vertical members consisted 
of a pitch-pine balk, 20 in. square in section, and 48 ft. 
long; there being also a raking strut to each frame. 
When the tide had risen sufficiently, the girder was lifted 
and deposited on the cantilever piers in the manner 
shown in our illustration. The time actually occupied 
in placing the spans was from 15 to 20 minutes. 

In order to remove the pontoon it was necessary to 
lower the vertical member of each lifting frame as it 
was between the steel span and the main structure. 
In order to do this, the top cross-piece was cast loose, 
with the exception of one bolt, by which it was 
attached to the outside upright. The cross-piece 
could then be suspended by means of a tackle made 
fast to the projecting part, as shown, the remaining 
bolt forming a pivot on which the part turned. The 
inside vertical would thus be free, and, being arranged * 
to let down like the mast of asailing barge, it could be 
lowered so that the pontoon could drift clear. 

It will be seen that, with a tide running at about three 
knots, the task of erecting these girders was not an 
easy one; and it involved a good deal of clever water- 
manship on the part of the director in charge of the 
tugs, Mr. W. Read, the manager of the Kaiser Steam- - 
Tug Company. The most difficult operation was the 
placing of the north-west span, for there was only just 
sufficient room to get the pontoon in between the 
bridge pier and the Old Swan steamboat landing-stage. 
The work had to be undertaken at night, and, to add 
to the difficulty, a thick fog came on at the time. 

The tugs employed were the Don and the Kestrel, 
and, it may be remarked by the way, the extent to 
which this class of vessel has developed of late is 
indicative of the growing importance of river traffic. 
The Kestrel is a powerful steel vessel, 75 ft. long by 
17 ft. wide, and 10 ft. 6in. draught. She is fitted 
with three-stage compound screw engines of 350 
indicated horse - power, the boiler pressure being 
170 lbs. to the square inch. The Don is some- 
what smaller and not quite so powerful, but they are 
both fine vessels of their class. The time occupied in 
placing the ten — in position was 54 days. Only 
one arch was blocked at once, and that for a very 
short period. 

The temporary foot-bridges serve another purpose. 
The top booms afford a track for four electric jib 
travelling cranes, two on each bridge. The space 
formed between each span, where the girders slope off, 
is filled in with timber to make the track continuous. 
Wooden longitudinal sleepers are placed on the top of 
the girders, and on these the crane rails are laid. In 
this way the stone parapet and the heavy blocks used 
for paving can be dealt with; the old material being 
removed or shifted, and new being put in place, 
without in any way disturbing the traffic. The foot- 
passengers, of course, pass over the steel bridges, 
whilst the roadway will remain untouched. In order 
to shut off the working of the cranes from the 
pedestrians, a galvanised roof has been built over the 
temporary footpaths, thus making a covered gallery 
right across the bridge on each side. 

“The whole work has been carried out under the 
direction of Mr. E. Cruttwell, M. Inst. C.E., as 
engineer; Mr. Andrew Murray, F.R.I.B.A., being 
architect, and Mr. Cole, resident engineer. . The 
general contractors are Messrs. Pethick Brothers, of 
Plymouth; the Patent Shaft and Axletree Company, of 
Wednesbury, are contractors for the steel work ; and 
Messrs. J. H. and W. Bell, of Liverpool, contractors 
for the erection of the temporary bridges. The 
placing of the spans was carried out under the super- 
vision of Captain Pasley, the port harbour master. 

It will be seen that the operations have involved 
work of an unusual nature, and the way in which the 
have been carried out is evidence of the resource of all 
concerned, 
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HIGH-SPEED ELECTRICAL GENERATING 
PLANT. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 2, 1902, Mr. John 
Clarke Hawkshaw, M.A., President, in the chair, the 

per read was on “High-Speed Electrical Generating 
Plant,” by T. H. Minshall. 

This paper had been written with the object of compar- 
ing the relative advantagesof high and low-speed combina- 
tions for the purpose of generating electricity—a subject 
of growing importance in view of the large number of 
power-stations now — erected. While fully recog- 
nising the claims which the various forms of rotary and 
internal-combustion engines upon the attention of 
engineers, the author had found it necessary to limit the 
subject of the paper to the consideration of combinations 
of reciprocating steam engines and dynamos. 

The introduction to the paper contained a few his- 
torical notes, the remainder being divided into four 

rts. The first part dealt) with the relative adapta- 

ility of the twotypes. Causes which limited the increase 
of speed in engines and dynamos were first considered. 
The advantages of various types of valve gear were 
then discussed, the reasons for discarding poppet and 
flat slide-valves, and the troubles attending the use 
of the latter. The next point considered was vibra- 
tion in single, two, or three-crank engines, some 
account being given of the various means by which 
the trouble had been overcome. The stresses due to 
inertia of the moving parts were then dealt with, 
various figures and diagrams taken from actual prac- 
tice being given. After glancing at the question of 
lubrication, the question of dynamo — was referred to. 
The author showed that the speed of continuous-current 
combinations was as a rule limited by that of the dynamo, 
but that the designer of the latter was gradually in- 
creasing its s 








; the various difficulties connected — 


(For Description, see Page 758.) 


with this problem were discussed, and it was shown that 
the speed of alternators, on the other hand, was generally 
limited by that of the engine, and could be made con- 


=. higher with advantage. Tables were added 
giving the comparative cost of —_ and low-speed elec- 
trical machinery in actual practice. A comparison was then 


made of the pee of the two types of engines, it being 
shown from figures and diagrams taken from machines in 
actual operation that the speed and voltage regulation 
(both tempo: and permanent) of high-speed ey. 
on variable loads could be made as close as was required. 
Some attention was given to the question of parallel 
running, the advantage being shown to be in favour of 
high-speed apparatus ; the results of some experiments 
made to measure the variation of the crank effort were 
also appended. 

The second part of the paper dealt with the relative 
efficiency of the two types of plant. Although brake 
tests on high-speed engines were frequently e, know- 
ledge of the friction losses in low-speed engines was very 
meagre, and hence it was usually more satisfactory to 
measure the combined efficiency, or, better still, the steam 
consumption per unit output of electrical onary Details 
of a large number of recent tests of mechanical efficiency 
and steam consumption of various types of engines were 
given. The efficiency of dynamos and alternators was 
then shortly discussed, after which the question of steam 
consumption was considered at some length. The effect of 
clearance upon the economy was referred to, the results of 
some special experiments with artificial clearance being 
pane to show that in high-speed engines at least the 
oss from this cause was less than was usually believed. 
The use of superheat was then discussed, a table being 
ea of the probable gain in economy due to the use of 

ifferent degrees of superheat with different types o 
engines, ther with a number of examples from actual 
tice. 





f|a reduction of 50,000,000 





practic eaters and jackets were next dealt with, | 
it being shown that the latter, as a rule, were of } 
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little value in. high-speed engines. The efficiency of ex- 

nsion and cut-off governors was compared in the 

ight of certain special experiments made for the purpose, 

it being shown that the difference in economy was less 
with high-speed than with low-speed engines; after 
which followed a discussion of the comparative merits of 
triple and compound engines. Numerous examples of 
récent economy tests from combined sets were then 
given, both at full, light, and variable loads, as well as 
the results of some special experiments made to compare 
the consumption upon steady and variable loads. 

The third section of the paper dealt with the cost of 
maintenance, figures dealing with the repairs and attend- 
ance in various central stations being given. 

Finally, the author considered the capital cost, and the 
bearing which the load-factor had upon the latter. A 
table was included giving the estimated cost of four 
power-houses, two with high-speed and two with low- 
8 machinery. The probable cost of production per 

rd of Trade unit generated with different prices of 
fuel and different alten was given, from which it 
was shown that the load-factor was by far the most 
important element in the determination of the type of 
machinery to be used. 

The paper ended with a short summary of the conclu- 
sions arrived at, it being shown that although the low- 
speed combination at full load had a somewhat lower 
steam consumption, it was not always sufficient to out- 
weigh the higher capital cost. 








Coat 1n Russta.—The production of coal in Russia 10 
the first half of this year was 310,000,000 poods, showing 
poods as compared with the 
corresponding output in the corresponding period of 1901. 
The production of coke was 58, 000,000 poods, showing & 
decline of 5,000,000 poods. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 26. / 

NEGOTIATIONS have been opened within forty-eight 
hours for an unknown, but presumably very large, 
stock of German billets, which are quoted to-day at 
26.50 dols. It is intimated the figure for the pro- 
jected supply is 25.50 dols. The tendency is down- 
ward in the domestic market. There has been no 
business in billets here for a week, but heavy orders 
may be placed any hour when conditions come to a 
focus. Furnaces are still very short. of coke, and 
more capacity will probably go out because of the glut 
of traffic at various points. 
alone west of Pittsb 
freight cars standing idle because of lack of power. 
This condition was pretty well broken up last Saturday 


and Sunday by the dispatch of long trainsevery 15 


minutes for 50 hours. Considerable rolling mill capa- 
city has been thrown idle during the past two weeks, 
first for lack of fuel, and second lack of cars to haul the 
stuff. Large contracts for coke have been placed within 
a week at 4 dols. perton. Very large orders are likely 
to be placed within two weeks. The pig-iron industry 
is threatened by the shortage. The latest cable is 
that there is some doubt as to prompt shipments of 
pig iron from the other side. The valley furnaces 
are not offering anything, and Bessemer and basic fur- 
naces in the south are behind in orders, and are 
suspending operations in a measure, on account of 
this condition of things ; pig iron is reir = and work- 
ing upward in allmarkets. There isa probability that 
large orders for pig iron will be placed. In finished 
iron both east and west there has been a good demand 
during the past week for sheets, bars, plates, pipes, 
tubes, and merchant steel. Finished ned sae show no 
upward tendency, while crude material, with the ex- 
ception of steel billets, is pointing upward. Domestic 
open-hearth forge billets are delivered in north-western 
markets at 37.50 dols. Lower quotations have gone 
into effect on large orders for late delivery of tubes, 
but on early deliveries top prices are held ; a very 
large amount of work is projected into which struc- 
tural material will enter ; manufacturers of structural 
material received inquiries on Monday of this week 
for lowest terms, and best deliveries for large quan- 
tities estimated at some 16,000 tons. In the north- 
west, lower quotations on pipes, sheets, nails, and 
fencing have developed a lot of business which mills are 
able to take care of. There is no downward tendency 
in rails or plates, but deliveries are held up in many 
instances, because of lack of cars. Large lofs of grey 
forge are now being asked for in Chicago, and 30 cents 
additional has been named for early deliveries. Rail- 
makers report a further increase of inquiries for steel 
rails, and the volume of business accepted is only 
limited by the capacity to deliver within the dates 
named. In regard to next year’s ore production, the 
various companies owning properties are introducing 
facilities which will guarantee the output of some- 
where between 25,000,000 and 28,000,000 tons. The 
new mines now being opened will contribute largely 
to this increase. Additional ore docks are being 
built, and vessels of large capacity will be ready 
to engage in the service of carrying ore on the 
opéning of navigation next year. Three or four new 
ore fields, or rather developed extensions of existing 
ore-beds, will be opened up se the winter, and ship- 
ments will be made in the early spring. Carnegie’s 
Bessemer road is to be double tracked the entire 
distance, and a spur is being built which will increase 
its tonnage capacity. Large expenditures will be 
made on Lake Erie at the only remaining available 
lake terminus, to accommodate the business of the 
new steel combination, consisting of the Sharon Steel 
a gy and the Donora Steel plant in the Monon- 
gahela Valley, which has just been capitalised at 
40,000,000 dols. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was quiet on 
Thursday in the warrant market, but there was not much 
change in prices. For Cleveland the cash sellers’ price 
closed 14d. per ton down, and for Scotch 2d. down, while 
hematite iron showed a gain of 14d. per ton. The 
market was in rather an excited state in the afternoon, 
and a large turnover—abcut 20,000 tons—was reported. 
Cleveland was quickly bid up from 50s. 9d. to 52s. per 
ton, and closed with cash seliers at that figure, which repre- 
sents an advance of 1s. per tonon the day. Scotch was flat, 
losing 7d. on the day. Thesettlement prices were: Scotch, 
54s. 44d.; Clevelan’. 50s. 9d.; hematite iron, 59s. 3d. per 
ton. The market was strong on Friday forenoon for cash 
business ; but only two lots changed hands—namely, at 
52s. 6d. and at 53s. per ton, being an advance of ls. on 
the price current on Thursday. The closing sellers’ 
quotation, however, was 52s. 6d. for cash and 48s. 6d. for 
a month ; but no buyers’ price was quoted. One lot of 


On the Pennsylvania lines 
urgh there have been 170 miles of 


on Cleveland iron for a month. 


tons were dealt in. A moderate amount of business was 
done in Cleveland warrant iron on Monday, and move- 
ments of prices continued to be regulated by the state of 
the account. In the open market cash transactions took 
place at from 52s, 1d. to 5ls. 3d., but it was also 
understood that there was some further squaring 
of oversold accounts by private purchasers. Iron fall- 
ing due on Monday at 51s. 4$d. and 51s. 6d. per ton, 
with a call in buyers’ option, was reported to have 
been called. Quotations at the close were practically 
nominal. The settlement prices were: 54s., 51s. 3d., 
and 59s. per ton. A trifling business was done in the 
warrant market on Tuesday forenoon. Cleveland changed 
hands at 51s. 3d., but closed without quotation, either 
from buyers or sellers. There was some dealing for a 
month at 48s. 6d., and the quotations closed at 48s. 6d. per 
ton buyers, and 48s. 9d. sellers. Business was almost at 
a standstill in the afternoon. The only transaction was 
for one lot of Cleveland at 51s. 3d. per ton cash, the 
market closing at 51s. 9d. sellers, without, however, any 
buyers’ quotation. For one month the close was 48s. per 
ton buyers, and 48s. 9d. sellers. The settlement quota- 
tions were: 53s. J04d., 51s. 3d., and 59s. per ton. Busi- 
ness was quiet to-day, and Cleveland was flat, transactions 
taking place at 50s. 3d. for Cleveland, with 49s. 10}d. as 
the closing price for sellers ; Scotch was not quoted. In 
the afternoon business was done in Cleveland iron at 
50s. 3d. for cash, and for a month 47s. 11d. was accepted. 
The settlement quotations were: 53s. 10}d., 49s. 9d., 
and 59s. per ton. The following are the quotations for 
No. 1 makers’ iron : Clyde, 64s. ; Gartsherrie and Calder, 
64s. 6d.; Summerlee, 68s. 6d.; Coltness, 69s. 6d.; Langloan, 
70s. per ton—the foregoing all shipped at Glasgow ; Glen- 
garnock (shipped at Ardrossan), 66s. ; Shotts (shipped at 
Leith), 67s. ; Carron (shippedat Grangemouth), 68s. per ton. 
From the Continent reports come to hand as dull as ever, 
and the home trade is certainly not improving. Makers 
are getting more abreast of their deliveries, and the 
number of blast-furnaces in operation is 87, against 86 
last week, one having been blown in at Eglinton Works, 
Ayrshire. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant store stood prone f afternoon at 
26,223 tons, as against 24,835 tons yesterday week, thus 
showing for the week an increase amounting to 1388 tons. 


Finished Iron and Steel Trade-—Signs are not wanting 
that the long tide of prosperity in the iron and steel 
trades in Lanarkshire has at length run its course. During 
the past few years a great addition was made to the manu- 
facturing plant in Mid-Lanarkshire, and now that the re- 
action has taken place, the depression will be severely felt. 
During the past few weeks several of the works in the 
Coatbridge district and Motherwell have been partially 
off in several of their branches, many of the men 
etting only two or three days’ work per week. 
his has been particularly the case with the Mossend, 
Clydesdale, and Mienwood Works. The large works of 
the Glasgow Iron and Steel Company, at Motherwell, 
are almost at a standstill. They have been in the market 
for some time, and the men in connection with them are 
not getting half-time. Thirty years ago these works 
were amongst the premier works of Scotland. 


Sulphate of Ammonia.—The market for sulphate has 
been more active of late, and a slight advance in prices 
at most ports has been made, the demand being chiefly 
for prompt parcels to cover the November sales. The 
stocks remain exceedingly slight, and the makers are in- 
different about selling for forward delivery except at a 
good premium, so that business is confined to near posi- 
tions. The Bachton terms are to11/. 10s.; Leith, up to 
112. 12s. 6d., and even up to 11/. 15s. is asked. Last 
week’s shipments at the port amounted to 845 tons. 


Clyde Shipbuilding Trade: Launches in November.— 
Few orders of any importance have been placed during 
the past month, and the long-threatened season of de- 
pression for Clyde shipbuilders appears to have come in 
earnest. Local hopes with regard to the placing of the 
new big Cunarders must be deferred until the meeting 
of the company in a week or so, when it is antici- 
pated that at least one of the new greyhounds will be 
settled. The Anchor Line is reported to have resolved 
on adding another big vessel to its fleet, and the Lint- 
house and Meadowside yards are both spoken of as the 
place where it will be built. The Greenock Company 
are to build a twin-screw passenger steamer for the Tay 
Steamboat Com ny, 140 ft. in length, and the Clyde 
Shipbuilding om Engineering Company, Greenock, are 
to build a steamer of 3500 tons deadweight for a Glas- 
gow firm. During the past month there were put into 
the water twenty new vessels, aggregating 45,480 tons. 
As it is, the output for the eleven months is slightly 
higher than has ever before been reached in the 
corresponding period, amounting to 217 vessels, of a 
total of 453,503 tons. Here are some of the larger 
vessels included in the month’s launches: The Oanfa, 
7600 tons, built for the China Mutual Steam Navi- 
gation Company by Messrs. D. and W. Henderson 
and Co., Meadowside; the Essex, 7000 tons, built by 
Messrs. Brown and Co., Clydebank, for the Federal 
Steam Navigation Company ; the Knight of the Garter, 
7000 tons, built for the Knight Line, of Liverpool, by 
Messrs. Cannell and Co., Whiteinch ; the Phoebus, 6200 
tons, built by Messrs. Dunlop and Co., Port Glasgow, for 


In the forenoon the 
turnover was 1000 tons, and in the afternoon about 5000 


The Potentiometer and the Glasgow Sewage.—At th 
meeting of the Technical College Soientike Society: Af 
Jas. W. Peck, M.A., assistant to the Professor of Natural 
Philosophy, delivered a lecture, which was very fully 
illustrated, on the ‘‘ Potentiometer,” and in the discus. 
sion which followed, Professor Gray, F.R.S., Mr. H. A 
Mavor, Mr. James Muir, D.Sc., and Mr. Menmuir, took 

| part. On Monday night, at a joint meeting of the Archi- 
| tectural and Social Economy Sections of the Royal Philo- 
| sophical Society of Glasgow, Mr. A. B. McDonald 
| M. Inst. C.E., made a very valuable communication on 
| “The Sewage of Glasgow,” which he spoke of at great 
length, and illustrated very fully. It was followed by 
an interesting discussion. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 
Midland Iron Company, Limited.—The fourth annual 

meeting of the shareholders of the above company was 
held at Masbro’ on Friday, Mr. David Davy (chairman 
of the directors) presiding. The chairman moved the 
adoption of the report and balance-sheet, and the declara- 
tion of a dividend of 5 per cent. for the year. He men- 
tioned_that there had been an expenditure on plant of 
5508/. 12s. 5d., and s1id, in spending so large a sum, the 
directors had had before them constantly the fact that it 
was necessary to keep pace with the times, and that it 
was only by a process of this kind they could hope to 
maintain their position as iron manufacturers, and to 
cope with their competitors in trade. Mr. C. E. Rhodes 
seconded, and confessed that he saw no immediate signs 
of improved trade. The report was adopted, and Mr, 
Davy was re-elected a director. 


Death of Mr. William Lindley.—The death took place 
on Tuesday of Mr. William Lindley, for 31 years manager 
of the steel-refining departinent of Messrs. Samuel Fox 
and Co., Limited. Deceased was 59 years of age, and 
was at work up to the preceding Thursday morning. He 
had not, however, enjoyed good health for some time. 


West Yorkshire Chamber of Trade.—The members of 
this Chamber, at a meeting held at Wakefield on Tues- 
day, decided to complain to the Commercial Committee 
of the House of Commons of the frequency in which 
limited liability companies neglect to file their returns, 
They also regretted the ratification of the agreement 
from the transfer of the municipal telephones at Tun- 
bridge Wells, and expressed the opinion that the experi- 
ment had been abandoned toosoon. A further resolution 
was passed praying for the appointment of a Minister of 
Commerce with a seat in the Cabinct. 


Iron and Steel.—The orders that were placed some 
months ago by the Government for armour are keeping 
the works going. The earlier stages of the work will 
shortly be completed, but there is some delay in pushing 
on with the fimshing = owing to lack of definite 
final instructions. Inquiries are being made for the 
armour required for the two new battleships and cruisers 
decided upon, butsome time must elapse before thecarrying 
out of the contract can be entered upon. In the meantime 
there is fear that work in some departments will be 
scarce. A fair amount of work is being done in the 
forging and other heavy branches, but the demand for 
railway material is very quiet. Although the stores in 
the hands of railway companies are unusually light, they 
are only buying to meet current requirements. There is 
no improvement to notice in the iron trade, and prices 
remain practically the same. 


South Yorkshire Coal Trade.—No change has taken 
lace in the coal trade of this district, and it is now un- 
ikely that there will be any extensive alterations in prices 
before the close of the year. At the present time the 
principal matter engaging the attention of the owners is 
the settlement of the contracts with the various railway 
companies. Tenders are now in the hands of the com- 
panies for supplies during the coming half-year. The 
owners are asking for the minimum prices of the present 
contracts, but the companies have not yet placed any of the 
new business. The general demand for hards continues 
brisk, and owners have no difficulty in disposing of all 
best South Yorkshire coal they can raise. The price 
ruling in the open market is between 9s. 6d. and 10s. per 
ton, but 9s. per ton is the current contract rate. The 
demand for house coal shows a little improvement, 
although sales are still much below the usual winter 
eg od Best Silkstone coal makes from 13s. to 14s. per 
ton ; t Barnsley thick seam, 12s. to 12s. 6d. per ton; 
nuts, 9s. 6d. to 10s. per ton. Common stock and smudge 
are in poor request, and prices irregular. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the market was 
again dull, with next to no business doing, and quotations 
showing a decided downward tendency. The continued 
high cash price named for Middlesbrough warrants 
failed to have the slightest beneficial influence on the 
market, genuine traders being confident that the ‘‘ring’ 
which maintains warrants will be of short duration, 
though it was admitted that it had lasted longer than 
was anticipated. Though some of the makers were 
rather unwilling to recognise it, the general market 











the Hamburg- American Petroleum Company ; the Nore, 





Cleveland changed hands at 48s. 6d. twenty days. Scotch 
and hematite iron were not mentioned. Rather more 
business, some of which was in hematite iron, was done 
in the afternoon. Cleveland changed hands at 52s. 6d. and 
5ls. 6d., closing 52s. 64d. per ton sellers, with no quota- 
tion for buyers. There is now a backwardation of 4s. 6d. 


G 


5500 tons, built for the Clyde Shipping men, of 
Gl w, by Messrs. Scott and Co., Greenock ; the High- 
land Hope, 4000 tons, built for Messrs. Nelson, of Liver- 
pool, by Messrs. Russell and Co., Port Glasgow ; the 

rimwell, 4000 tons, built = the Grangemouth and 
reenock Dock Company for the Pure Oil Company, of 


47s., and white 46s. 3d. East 


uotation for early f.o.b. delivery of No. 3 g.m.b. 
leveland pig iron was 49s., and, in fact, in at least 
one case, as low as 48s. 104d. was accepted by a firm of 
merchants. The lower qualities of Cleveland pig iron 
were weaker than No. 3. There were sellers of No. 
foundry at 48s. 6d., whilst grey forge was 47s. 9d., mottled 
Guia heieatite pi was quiet, 
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and was offered at 56s. 6d. for early delivery of Nos. 1, 2, 
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and3. No. 4 hematite was quoted at 54s. Rubio ore was 
firm at 15s. 6d. ex-ship Tees, and some firms were inclined 
to ask a trifle above that figure. To-day the looked-for 
collapse in warrants arrived, and traders took little heed 
of it. No. 3 Cleveland pig was again decidedly easier, 
merchants offering to sell at 48s. 9d. Prices for other 
qualities were hardly quotably lowered. 


Manufactured Iron and Steel.—Most branches of the 
manufactured iron and steel trades are very dull, and, 
indeed, it is difficult to keep many of the mills anf 
going. Railmakers, however, are very busily employed, 
and prospects in that department continue very good. 
Quotations : Common iron bars, 62. 5s.; best bars, 67. 15s.; 
iron ship-plates, 6/. 5s.; iron ship-angles, 6/. 2s. 6d.; steel 
ship-plates, 5/. 10s.; and steel ship-angles, 5/. 7s. 6d.— 
all less the usual 24 per cent. discount. Heavy sections 
of steel rails are firm at 5/. 10s. net cash at works. 


Shipments of Iron and Steel.—The Custom, House 
returns for November show the quantity of pig iron, 
manufactured iron, and steel rene gt from the port of 
Middlesbrough during that month to have been 134,865 
tons. of which 77,179 tons went to foreign countries and 
57,686 tons coastwise. The total clearances of pig iron 
reached 96,283 tons, those of manufactured iron 15,591 
tons, and those of steel 22,991 tons. No less than 34,067 
tons of the pig iron shipped was for the United States, 
and 28,070 tons for Scotland, whilst Germany, once about 
our best customer, took only 2915 tons. The largest 

uantity of manufactured iron—viz., 3070 tons—went to 
igypt; and Cape Colony, with 6480 tons, was the best 
customer for steel. 


Coal and Coke.—The Durham coal trade is active, 
though for bunker coal there is scarcely the pressure 
there was. Deliveries of gas coal are, as 1s usual at this 
season of the year, on a very good scale, and quotations 
run from 9s. 3d. to 9s. 9d. f.o.b. Some collieries, where 
the output is reg all contracted for, occasionally name 
a trifle above the foregoing quotations. Manufacturing 
coal is quiet. Coking coal issteady. It is reported that im- 

rtant contracts for Durham coking coal for Spain have 

en entered into at about 9s. 6d. f.o.b. Coke for local 
consumption keeps in good request, and blast-furnace 
kinds are a trifle stronger, average qualities having 
realised 16s. 3d. delivered here, though some buyers are 
unwilling to pay above 16s. Export coke is not in quite 
such good request as.it has been. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The coal trade has been rather quiet ; the 
best large steam coal has been in request, and previous 
prices have been maintained, but the market for dry 
and Monmouthshire coal has shown a downward ten- 
dency. The best steam coal has made 14s. 6d. to 15s. per 
ton, while secondary qualities have brought 13s. 6d. to 
14s. per ton. House coal has shown little change ; No. 3 
Rhondda large has been quoted at 14s. 6d. to 14s. § 
per ton. Foundry coke has made 18s. 6d. to 20s. per 
ton, and furnace ditto, 16s. 6d. to 17s. 6d. per ton. 


Welsh Coal for the Navy.—The Rhymney Iron Company, 
Limited, have received an intimation from the Director 
of Naval Contracts that their Rhymney Merthyr smoke- 
less steam coal has been placed on the Admiralty list for 
the supply of Welsh steam coal to His Majesty’s ships at 
foreign ports. 


South Wales Electrical Power Distribution.—Mr. E. P. 
Martin has joined the board of the South Wales Elec- 
trical Power Distribution Company, Limited. The 
directors find the company’s business developing so 
rapidly that it has been necessary to separate the duties 
of the general manager and secretary. Mr. E. L. Hill, 
the manager of the company, who had also been actin 
as secretary pro tem, has resigned the latter position, an 
Mr. G. P. Tutcher, who has been acting as Mr. Hill’s assis- 
tant, has been appointed secretary. 


A Colliery Reopened.—Operations have been resumed 
at Tir Wrth yr Eglwys Colliery, Glynogwr-(the landlord 
of which is Mr. Morgan), after a ry ops extending 
over some years. The colliery, which is adjacent to the 
Gilfach Goch section of the Great Western Railway, is 
stated to have been leased to the Salvation Army autho- 
rities, who are working it at present, and who have ap- 
pointed Mr. Jenkins, Bryndu, near Pencoed, as their 
manager. Mr. Jenkins has also the —- of Tyny- 
waun Colliery, near Heolycyw, on the southern crop of 
the coalfield. 


Coal Orders at Cardiff.—Despite the uncertainty which 
prevails as to the ultimate settlement of the colliers’ 
wage question on a satisfactory and permanent basis, 
several large coal orders, with delivery over long periods, 
have recently been placed with Cardiff firms. Messrs. 

Ider, Dempster, and Co. are stated to have purchased 
from the National Collieries 100,000 tons of best steam 
coal, to be delivered in arranged quantities over next year 
at 13s, 84d. per ton free on board. Cardiff firm has 
geeeived an order from the French Compagnie Générale 
cc wort 3 for the supply of about 20,000 tons of 

t steam coal, the price in this instance being 14s. 7d. 
el ton, less 25 per cent. A Royal Mail contract for 
about 225,000 tons of steam coal is reported to have been 
secured by the Powell-Duffryn Coal Company, Limited, 
Ase 9d. per ton, free on board. A Buenos Ayres and 
sm rio Railway order for 100,000 tons of steam coal has 

n let to the Ynishir Steam Coal Company; the 
precise terms have not transpired. 


Llanelly.—The works are generally fully employed, but 
trad new orders are obtained with difficulty. e steel 
rade is, however, active, and the outlook ‘is considered 


9d. | officially recognised by the institution at which his 





good. The collieries are fully occupied, and several of 
them are making important developments. 


Cardiff Tramways.—A report on the reconstruction of 
the Cardiff brag was presented to the Tramway 
Committee of the Town Council on Friday, by the 
oe engineer (Mr. W. Harpur). Mr. Harpur stated 
that the total distance reconstructed was 11 miles 4 fur- 
longs (measured as single line), of which 1 mile 2 furlongs 
were reconstructed on contract. After deducting credit 
for old materials sold, &c., and adding engineers’ charges, 
the total cost was 67,280/., ——— to 5829/. per mile, 
to which must be added ., the cost of altering the 
gradients of footways and carriage-ways in Newport-road, 
near Roath Court, and 2314/. for lowering the in 
Bute-street, thus making a total of 70,5777. The estimate 
by Mr. Harpur was 70,263/., although that did not include 
the 32977. mentioned above. Old materials, &c., produced 
52821. Making due allowance for a proportion of this credit, 
the work done by contractors would equal a cost of 7249. 
per mile, as compared with 6039/. per mile of corporation 
work, The electrical engineer and manager (Mr. A. 
Ellis) reported that the first large engine at the power 
station was running, while six out of. seven boilers were 
used, and he thought additional boilers would soon be re- 
quired to cope with the demand for current. The number 
of passengers carried in October was 1,614,000/. 





MISCELLANEA. 
THE Smithfield Club Show will be opened at the Agri- 
cultural Hall, Islington, on Monday next. 


A conversazione was held at the Northampton Insti- 
tute, Clerkenwell, on Wednesday last, when prizes and 
certificates were distributed to successful students by the 
Earl of Halsbury. 


The employés of Messrs. Crompton and Co., Limited, 
of London and Chelmsford, have now closed their sub- 
scriptions to the soldiers and sailors wives and families 
Reservists’ fund. It was resolved when the war started 
that subscriptions to this fund should be voluntary, and 
that 1d. per week should be deducted from each man’s 
wages. The subscription list is now closed, the total 
amount subscribed having amounted to 5831. 5s. 9d. 


We are glad to hear that at their last meeting the 
Council of the North-East Coast Institution of Engineers 
and me roa the gold medal of the institution was 
awarded to Mr. D. B. Morison, of Hartlepool, the 
vice-president of the institution, for his papers on the 
naval engineer problem. Mr. Morison’s papers, read 
during the last three years before engineering institutions 
in London, Gl w, Newcastle, Cardiff, and Hartlepool, 
have been fully dealt with in ourcolumns, and it is largely 
due to his efforts that the influence of the naval engineer 
on naval effieiency has been fully realised, not only by the 
engineering profession, but by the general public. The 
fact that the great value of his work has now been 

pers 
were first brought forward must be very subitgting to 
Mr. Morison. 


In an article published in the Railroad Gazette, Mr. 
Charles Hansel draws attention to the way in which 
English seg ng # lines are ere by the Board of 
Trade and by Parliament. Once a liné is finished, it has, 
of course, to be passed by the Board of Trade before it can 
be used for passenger traffic; and this done, no “ewe 
can be made in the alignment of the track, no break made 
in the rails, no platform, station, bridge-track, footpaith, 
highway, or farm crossing can changed without Par- 
liamentary sanction, so that the ponderous machinery of 
Parliament may be concentrated on the diversion of a 
bridle-path. Owing to considerations of this kind the 
office of _ manager requires the ee of a 
lawyer and politician ; and even if it is filled by a man 
with progressive ideas, the latter finds himself so ham- 
pered by existing contracts and agreements that even 
when he wishes to move he cannot. 


An a into the circumstances attending the 
extraordinarily frequent railway collisions on several of 
the railway systems in Russia is, at present, being held by 
& commission, com of Russian railway managers 
and authorities delegated by the Russian Minister of 
Ways of Communication, Prince Khilkoff. During the 
last twelve months, especially, railway collisions have 
occurred at an alarming and steadily-increasing rate. 
Whatever difference of opinion exists as to the causes of 
these railway accidents, it is safe to predict that without 
a radical overhauling of the system which requires 
signalmen, minor offici and level-crossing men to 
work up to 15 hours a day at a stretch, little or no solid 
improvement in Russian railway traffic can reasonably be 
hoped for. The question of rolling stock, and of loco- 





motives in particular, demands urgent attention, since 
on some of the principal lines in Russia at the present 
moment there are running both passenger and g loco- 


motives built forty years ago, and — of these locomo- 
tives have not been re-boilered during the last twenty-five 
years. 

Most opeenting draughtsmen appreciate the use of 
‘*squared ” oe or making hand sketches of mazhine 
parts. Hitherto the architectural draughtsman has had 
no similar mechanical aid to the making of perspective 
sketches. This want has, however, now been filled by a 

rspective sketch-book just issued by Messrs. Reeves and 

s, Limited. The leaves of this book are of thin bank- 
note paper, which is semi-transparent. A number of 
loose sheets, with correctly-drawn perspective lines printed 
on them, are held in a flap of the cover, and in making a 
perspective sketch one of these sheets is slipped under a 
of the sketch-book. The perspective lines can then 

seen through the thin paper of the sketch-book, and 





a eaaenive true to scale can then be-quickly drawn 
in without the use of a ruler, or the determination of 
vanishing points. The printed perspective slips have 
been lithographed from drawings pre by a fellow of 
the Royal Institution of British Architects, who prefers 
to be known as “R.” — sizes for office use are now 
in course of preparation, and will be published by Mr. 
B. T. Batsford, of 94, High Holborn. 


The Allgemeine Automobil-Zeitung states that during 
the German army manceuvres the Emperor used a 16 
horse-power Mercedes motor-car. Altogether there were 
twenty motor-cars in use. These were supplied by the 
firms of Daimler, Benz, Diirkopp, Marienfelde, Adler 
Opel, and Stoewer, and by the Eisenach Works. For de- 
spatches, motor bicycles were used, and gave general 
satisfaction, the types being the Neckarsulm, Cyclon 
(Erlau), and Progress (Berlin). The bicycles with front 
driving wheels were found to be the best for soft 
roads. Ten Daimler motor wagons were used, in 
conjunction with several traction engines by Thorny- 
croft and by Fowler, to bring up the supplies. The 
special work of the Daimler wagons was to two 
of the manceuvre provision magazines. The work per- 
formed by them amounted to the age tony of 330 
tons a distance of about 40 miles, and this was done 
in the best possible manner. Experiments were made of 
attaching a second wagon to the Daimler wagon, and the 
two together carried a net load of 10 tons at a speed of 
six miles an hour, but this was chiefly over good roads. 
Cheap spirit was used as fuel for the motor wagons, the 
cost being not much greater that that of benzine, with 
the advantage that it was a home-made product. None 
of the motor-cars or wagons used had a serious break- 
down in their machinery, although the work performed 
was very heavy. 


An electric steering gear, devised by the Hon. R. 
Brougham, was fit some months back on the steam 
yacht Valhalla, by Messrs. J. S. White and Co., Limited, 
shipbuilders and engineers, of East Cowes, Isle of Wight, 
and Messrs. Siemens Brothers and Co., the well-known 
electrical engineers, of Woolwich. The results of the 
working on the cruise mentioned in to the 
desirability of certain modifications. These have now 
been completed, and were recently tested in the 
Solent. uring these tests the helm was placed 
from hard-over to hard-over, time after time, with 
the ship steaming full speed ahead, and again with 
the ship steaming full speed astern; the special test 
of throwing the helm from hard a-port to hard a- 
starboard, and vice versd, was carried out a number of 
times without the slightest sign of distress in any of the 
steering arrangements. The modifications which have 
been introduced have been all in the direction of 
simplicity, .with a view to obviating any ible error 
on the part of an ordinary seaman in dealing with this 

ear. One pull of a lever transfers the steering from 

and to electric gear, and vice versdé ; an important fea- 
ture in connection with this fitting being that, no matter 
at what angle the helm may be, the transfer from one 
source of power to the other takes place instantaneously, 
the relative itions of the two gears being always the 
same. Mr. Brougham has, in conjunction with Messrs. 
Siemens Brothers and Co., also devised a means by 
which any form of steering engine, steam or electric, can 
be controlled from any position in a ship in which elec- 
tric circuits are fitted, this being done without the usual 


shafting and connecting wheels which form such a com- 
plicated network in large vessels, particularly in war- 
ships. Messrs. Siemens Brothers and Co. have this 


device working at their establishment at Woolwich. 


The steam turbine seems to make steady progress. The 
units for the Lot’s-road Generating Station at Chelsea 
will be of 8000 horse-power capacity. They are to be 
built partly in Pittsburg, but will be finished at the works 
of the British Westinghouse Company, at Trafford Park, 
Manchester. Mr. Yerkes has stated that the Lot’s- 
road Station, though of much greater capacity than 
the Glasgow Tramway generating station, will only 
cost two-thirds as much, and part of the saving 
is, without doubt, due to the adoption .of the steam 
turbine. Turbo-generators of 4000 horse - power are 
being ig se to the Milan-Ceresio Railway by 
Messrs. Brown-Boveri and Co. All these large units 
appear, however, to have been supplied on foreign 
account, since the Lot’s-road Station is due to American 
enterprise. British engineers generally seem to have 
been remarkably timid in introducing this type of ‘gene- 
rator on a large scale. Apparently the maxim still holds 
that a prophet or inventor is not without honour, save in, 
his own country. We note, nevertheless, that this 
hesitation is gradually rg gs the Bristol Cor- 
poration having decided to lay down two of Parsons’ 
turbo-generators, each of 750 kilowatts capacity ; whilst 
the Portsmouth Co tion is ordering two of 500- 
kilowatt capacity. In regard to the matter of steam 
economy, however, it would seem that the builders 
of reciprocating engines do not mean to abandon the 
contest with the steam turbine without a struggle. So 
far as authentic records go, we believe the turbine has 
now the best of it; but we observe that Messrs. Easton and 
Co., in the case of some penees | ines they are build- 
ing for the Antwerp Water Wor' mpany, are guaran- 
teeing a steam consumption of not more than 10 Ib. per 
indicated horse-power per hour at maximum and mean 
load, and not more than 12 lb. at one-third of mean load. 
These engines will be designed to work with superheated 
steam on the Schmidt system. If this guarantee is met 
we imagine it will about beat the record ; but it should 
be stated that the turbine builders claim that the saving 
in oil alone with their system is on in money 
value to the sabi of an additional 1 Ib. or 14 lb. of 
steam per indicated horse-power per hour. 
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THE FUTURE AND ITS LIMITATIONS. 

PRESIDENTIAL addresses very commonly take the 
form of a retrospect, but it is also not at all unusual 
for the occupant of the presidential chair to assume 
the réle of the prophet. Mr. James Swinburne, in 
his address delivered last night to the Institution 
of Electrical Engineers, declared that for his part 
he would resist the temptation to, on the one hand, 
recapitulate the early history of the electrical in- 
dustries, or, on the other, to pose as a seer, and 
indulge in the easy and pleasant occupation of 
vaguely foreshadowing the scientific triumphs of 
the future. With characteristic courage he endea- 
voured in some respects to fix the limits of 
further progress. In some cases this is.an easy 
matter. For instance, it is evident that we shall 
never be able to produce dynamos_ sensibly 
more efficient than we Looe at present, the margin 
available for improvement being so small, as the 
efficiency of the best machines is now well over 





90 per cent. Any attempt to fix limits in cases 
less closely allied to a mathematical truism is, how- 
every, history shows, fraught with danger; and even 
if subsequent experience confirm the judgment of 
the prognosticator, he gains thereby little credit. 
It was, if our memory serves us, Whewell who 
boldly stated that a knowledge of the constitution 
of the heavenly bodies must for ever remain out- 
side our cognizance, only to have his declaration 
disproved by the discovery of spectrum analysis. 
Mr. Swinburne shows at least equal courage in his 


2| views as to the future of storage cells and the long- 


desired carbon battery. From chemical considera- 
tions he is of opinion that the only metals suitable 
for secondary batteries are lead and silver, since very 
unusual properties are essential in the compounds 
formed during the charging and discharge of cells. 
Similarly sulphuric and phosphoric acids appear to 
be the only acids available as electrolytes. It will be 
seen that Mr. Swinburne is no believer in Edison’s 
new storage battery, the advent of which was, as 
usual, heralded with a great flourish of trumpets. 

As to the. carbon battery, he points out that we 
have no experience of carbon as an ion. It is 
believed that with all electrolytes, much of the salt 
or acid forming the solute is split up into the 
so-called ions by the mere fact’ of the dissolution. 
For this opinion there is a great mass of evi- 
dence. Thus it is found that if equivalent quan- 
tities of different compounds are dissolved in some 
solvent, so as to form a dilute solution, they lower 
the temperature at which it freezes, and that this 
lowering of the freezing point is in general always 
the same. 
stood an equal number of molecules of the com- 
pounds considered. Thus, the combining weight 
of potassium nitrate being 101.1 and that of common 
salt 58.5, a weight of 101.1 grammes of the former 
salt will contain the same number of molecules as 
584 grammes of sodium chloride; and such weights 
dissolved in the same volume of a solvent would 
form equivalent solutions. Whilst, however, in 
general, the freezing point of such equivalent 
solutions is the same, there are some very im- 
portant exceptions, including, in particular, dilute 
sulutions of most of the ordinary inorganic salts in 
water. With these it is found that the lower- 
ing of the freezing point is sometimes double 
that of a normal solution ; and it further appears 
that these abnormal solutions are the only ones 
which will convey a current of electricity, and act as 
electrolytes. For these and other reasons it has been 
assumed that when K Cl, for instance, is dissolved 
in water to form a dilute solution, it is split up by the 
fact of solution into its constituent atoms ; and that 
instead of the solute consisting of molecules of K Cl 
it consists of free-atoms of K and free atoms of Cl, 
which, however, differ from ordinary potassium and 
chlorine, in that each atom carries an enormous 
charge of electricity, positive in the one case and 
negative in the other. These charged atoms have 
been called ions, but all ions are not atoms, since 
many are such as hydroxy] are radicals. 

Now Mr. Swinburne points out that we know of 
no carbon compound which on solution splits up 
so that carbon forms an ion. In order that a 
carbon plate may be used as the consumable elec- 
trode of a battery, it is essential that the electrolyte 
shall contain carbon ions ; and as there is no evidence 
of the existence of such ions, it would seem that 
the carbon battery must for ever be unattainable. 
Many experimenters have, it is true, claimed that 
they have made carbon batteries, but closer exami- 
nation has generally proved that the electricity was 
due to some secondary reaction, and not directly 
to the oxidation of carbon. 

Mr. Swinburne did not, however, confine him- 
self to discussing such limitations of future progress 
as the above ; but in spite of his disclaimer already 
referred to, he did venture to indicate certain lines 
of advance in matters engineering. 

Sir Frederick Bramwell’s famous forecast as to 
the ultimate supersession of the steam engine by 
the internal-combustion engine has not yet been 
realised, though rapid progress towards this goal 
is now being made. r. Swinburne thinks we 
have pretty well reached the limits of progress in 
the steam engine pure and simple. Owing to difli- 
culties of lubrication, it is not practicable to use 
steam at a greater temperature than about 600 es 
Fahr. in ordinary reciprocating engines. n 
practice, when steam of this temperature is em- 
ployed in such engines, it is always superheated 
steam of moderate pressure, since at the tempera- 
ture named saturated steam has a pressure of about 
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1500 lb. per square inch. Such pressures are not 
readily manageable in a reciprocating engine, and 
Mr. Swinburne expresses the view that they are 
equally impracticable with steam turbines. In 
this, however, we imagine he is in error, since Dr. 
de Laval has worked his turbine with steam at a 
pressure of 1600 lb. per square inch. The difficulty, 
of course, lies in the enormous velocity of a jet of 
steam issuing under such a pressure. The Parsons 
system does not seem quite applicable here, as the 
casing would have to resist the high pressure. By 
completely or partially expanding the steam before 
entering the buckets, and compounding the turbine, 
it would, perhaps, be practicable to use these high 
pressures without an inordinate bucket speed. 

An observation of Mr. Swinburne’s throws light on 
a remark made by the late Mr. Willans anent the 
Parsons steam turbine. Referring to a statement 
that the exhaust from a non-condensing turbine con- 
sisted of dry steam, he suggested that in that case 
the steam turbine was not merely a successful 
motor, but a miraculous one. It appears, however, 
that this verdict was somewhat hasty. The fact 
that the exhaust is dry would point merely to im- 
perfections in the motor, since, if the entropy of 
the steam is unchanged during its passage through 
the turbine, as it would be under ideal conditions, 
some of the steam must be condensed to water. 
A dry exhaust, therefore, shows that some of the 
energy of the steam has not been utilised in pro- 
ducing useful work, but in warming the steam. In 
other words, as Mr. Swinburne states, the turbine 
acts to a certain degree as a porous plug. 

We must, however, protest against Mr. Swin- 
burne’s attempt to turn back the hands of 
the clock by abandoning the well - understood 
and perfectly clear definition of ‘‘entropy,” now 
almost universally adopted. This is based on 
the fact that if Q represents the heat units 
in 1 lb. of a substance, and T its temperature 
at any time, then if this body goes through 


: d 
a reversible cycle it appears that the integral | . 


taken round this cycle is always zero, and is 
thus independent of any peculiarities in the re- 


dQ is an 


versible cycle followed. In other words, - 
exact differential of some quantity ¢, which is 
called ‘‘entropy.” In this way a perfectly clear de- 
finition of entropy is obtained, which makes it one 
of the factors of heat, temperature being the other ; 
and a temperature entropy diagram built up on 
this definition proves extremely useful in discussing 
the action of steam in any form of prime mover, 
whether steam turbine or reciprocating engine. It 
is generally stated in the text-books that this defi- 
nition is that of Clausius, but Mr. Swinburne de- 
clares this to be an error. We are not able at 
the moment to refer to Clausius’s own book, though 
we have examined other standard works ; but even 
if Mr. Swinburne is right historically, we should 
consider any return to the definition quoted by 
Mr. Swinburne as a distinctly retrograde step. In 
fact, either Mr. Swinburne means the same thing 
by entropy as we do, and would calculate its value 
in the same way, or his entropy is a perfectly in- 
definite quantity. Probably Mr. Swinburne’s views 
on entropy are connected with his curious paper on 
the factors of heat, read some little time back before 
the Physical Society, and which by some persons, 
at any rate, was regarded as a somewhat elaborate 
joke. 

; As we have already mentioned, Mr. Swinburne 
by no means confined himself to pointing out 
limitations to further progress, but also indicated 
certain lines of experiment, which — to yield 
important results in the future. He suggests that 
combined gas, steam, and SO, motors may be used 
in the near future, the exhaust from the gas 
engine generating the steam used in the steam 
engine, and the exhaust from the latter the vapour 
used in the SO, engine. He points out that the 
waste gas from the blast-furnaces promises to afford 
a far more convenient source of power in this 
country than either the tides or our somewhat 
insignificant waterfalls. The problem will be greatly 
simplified if the gas turbine, which is now the 
object of so much thought on the part of in- 
ventors, ever reaches the practical stage. The fact 
that Messrs. Parsons are now supplying turbine 
air-compressors delivering air at 80 lb. pressure 
would seem to mark a step towards the realisation of 
thisdream. All depends on the efficiency obtained. 
If this can be made sufliciently high the problem 


may be considered as solved, as it will be merely 
necessary to couple a turbine and compressor 
together, the latter compressing gas and air into 
a combustion chamber from which the burnt gases 
then pass on to the turbine. Once the plant was 
started, it would continue to run, the surplus power 
over and above that needed for running the com- 
agua being available for dynamo-driving and the 
ike. 


With reference to the distribution of power, we 
note that Mr. Swinburne holds that we have yet 
much to learn in the matter of insulating cables. 
As matters stand, the most economical pressure to 
use in the case of 1000-kilowatt cables is 8000 volts. 
With any higher voltage the increase in the cost of 
insulation more than offsets the saving in copper. 
Mr. Swinburne first discussed this question in a 
paper contributed to the last conference of the 

nstitution of Civil Engineers ; and since then Mr. 

Mervyn O’Gorman has read a paper before the 
Institution of Electrical Engineers, in which he 
suggested that by suitably grading the insulation 
of a high-tension cable, its cost might be substan- 
tially reduced without endangering its safety. The 
insulation of an ordinary cable always begins to 
fail from the inside, the stress on the dielectric 
being there the greatest. To reduce this stress 
and make it uniform over the whole thickness of 
the insulation, Mr. O’Gorman proposed, in the 
case of cables for continuous currents, to make the 
inner layers of the insulation better conductors 
than the outer ones ; and in the case of cables for 
alternating currents, the inner layers, he suggested, 
should have the greater specific inductive capacity. 
Considerations of the same kind have to be 
attended to, even in the case of bare conductors. 
With very high potentials and small wires the air 
resistance breaks down, whilst with a larger wire 
the air resistance may remain intact. Thus Mr. 
Swinburne suggests that for very high tensions 
aluminium, or even zinc, wires may prove much 
more satisfactory than copper, in spite of their 
much smaller specific conductivity. 

Mr. Swinburne also notes a recent development in 
incandescent lamp lighting, which may possibly 
have some important commercial results. Ordinary 
glow-lamps are extremely sensitive to changes of 
pressure, and hence it is necessary to sink very 
large sums in mains and feeders, so as to keep the 
voltage nearly uniform over a whole district. Were 
it possible to permit the pressure to vary 20 per 
cent., millions might, he states, be saved in the 
cost of the mains. Some experiments by Mr. 
Solomon, quoted by Mr. Swinburne, go to show that 
by fixing a coil of iron wire in series, with the lamp 
to act as a balancer, the lamps can be run with 
good efficiency even off tramway circuits. With 
suitably adjusted ‘‘ ballast” of this kind, the 
current through the lamp remains constant in 
spite of enormous variations in the voltage. 
‘* Ballast” of this type, it will be remembered, 
is an essential accessory to the Nernst lamp. 








THE NAVAL ENGINEER PROBLEM. 

WE adopt the above title because we hope it is 
the last opportunity we shall have of using it in 
connection with the Royal Navy ; at least, as applied 
to those larger aspects of the question which we 
have discussed with a frequency which, we have 
often feared, must have tried the patience of some 
of our readers. On Friday last, November 28, at 
a meeting of the Royal United Service Institution, 
Admiral Sir N. Bowden-Smith in the chair, a paper 
was read by Commander Orpen, R.N., on the 
‘*Personnel of the British Navy.” Considering 
the distinguished position of the chairman, the 
fact that Commander Orpen is an officer in 
the Royal Navy with high prospects before him, 
and the firm hand the Admiralty has always held 
in the control of papers read by naval officers 
before this Institution, we shall not, perhaps, 
greatly err if we conclude that the paper in ques- 
tion is not altogether opposed to the views of the 
Board. Commander Orpen has long been known 
to hold enlightened views on the question of en- 
gineering in the Navy ; and the rumour that was 
spread « tel some time ago that he was about to 


months ago, and heard his reply to the speeches 
made by various members of Parliament urging the 
claims of naval engineers, may well have taken 
this view, for it certainly appeared at the time that 
Lord Selborne was opposed to any change. 

Whether appearances were deceptive or whether 
the First Lord has altered his views as the result 
of wider experience, there can be no doubt that 
change is imminent. Commander Orpen’s paper is 
not the only indication, for there are rumours, 
fairly well-defined, and coming from responsible 
quarters, that reorganisation on an extensive scale 
is shortly to happen. We will turn to Commander 
Orpen’s paper for guidance in this matter with a 
comfortable conviction that it has passed through 
the official ordeal. 

The author commenced by dividing the personnel 
of the sea fighting service into two branches, “ non- 
essential” and ‘‘essential.” The first are the Royal 
Marines, the accountants, and the chaplains. The 
seaman can, Commander Orpen says, do anything 
that the marine can do, but the marine cannot do 
everything the seaman can do; therefore the marines 
should be removed from the sea service altogether, 
and the corps given the charge of naval bases or be 
absorbed into the land service. We do not propose 
to discuss this question, which is quite outside our 
province, but it may be pertinent to remark that 
the marines, strictly speaking, are also seamen, 
inasmuch as their vocation is on the sea, though 
they are not sailors, or ‘‘sailers.” Neither are the 
bluejackets now, for there are no sails in ships of 
any importance. Both the marines and the seamen 
handle the ship’s guns, which is the most impor- 
tant function in a fighting ship; and so long as the 
back bone of a naval force consists of men trained to 
the service from boyhood, it seems convenient to 
have a recruited class. So far as can be seen, there 
are few duties the seamen carry out that could not 
be performed by the marines after a reasonable 
amount of teaching and experience. 

That, of course, only applies to duties outside the 
engineering department, and leaving the chaplains, 
doctors, and clerks, we will turn to the engineers, 
who, we notice, are classed amongst the ‘‘essentials.” 
The author commences by stating that the personnel 
of the engineering department has never received 
instruction ‘‘ which would enable them to exercise 
executive or military control and responsibility of 
any description whatever, either as regards manwu- 
vring the ship and squadron, or manipulating the 
armainent.” If ‘‘ executive control ” is synonymous 
with ‘‘manceuvring the ship and’ squadron, or 
manipulating the armament,” there is nothing 
further tosay, for the fact is self-obvious ; but if 
‘‘executive control” is to be accepted in its 
broader sense of controlling the execution of im- 
portant operations, then the author is just as 
plainly in the wrong. It is true the chief engineer 
of His Majesty’s ships has no executive control 
over the men of his staff, because he has no 
power to correct them, but the efficiency of the 
department none the less rests on his shoulders, 
because he and his staff are the only men on the 
ship who understand the work. However, we may 
leave this point for the present, as on the main 
issue Commander Orpen is perfectly sound. He 
holds that the naval officer of the future must 
be an engineer. He points out that sudden 
changes in the general arrangement of the personnel 
are impossible—owing to the highly technical cha- 
racter of the education needed—and so far as his 
proposal of substituting the present executive 
officer for the engineer is concerned, there can be 
no question but that he is right. It may be pointed 
out, however, by the way, that sudden changes 
might, and doubtless will, shortly be made in the 
status of the engineer officer without dislocating 
the service. Such changes would be of a tempo- 
rary nature, and intended to bridge over the period 
that would elapse before all naval officers would be 
nominated alike, would receive similar training, 
and would all be executive. 

Commander Orpen states that ‘the procedure 
governing the entry, training, and employment of 
the officer class should be entirely revised, an 
methods adopted to combine in each officer the 
mechanical qualifications of the engineer with the 
sea military knowledge of the executive.” It 1s 





read a paper on the subject caused a good deal of 
interest. For a long time the paper was not forth- 
coming, and it was feared, or hoped, according to 
the views entertained by different people, that, like | 
a good many others, the paper had been quashed. 
Those who formed part of the deputation that 
waited on the First Lord of the Admiralty some 





satisfactory to have this expression of opinion from 
an experienced executive officer in close touch with 
the existing conditions of service, and who has 
attained distinction in his own branch. The ques- 
tion is whether the average naval officer can be suill- 
ciently versatile to acquire the attainments needed 
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for both branches of the profession in the time that | 
can be spared for training. Commander Orpen is 
evidently of opinion that he can, and we are inclined 
to agree with him ; for if a man has made himself 
a competent engineer, he is provided with the 
greater part of the mental equipment needed for 
fulfilling the dual capacity. ith a firm grasp of 
the rudimentary principles of engineering science, 
the rest should be easy. The paper goes on to say 
that ‘‘ the absolute absorption of the engineer in the | 
executive will, however, be the inevitable result of 
this combination.” Wedo not quarrel with the idea 
of the ‘‘absorption ” of the engineer by the execu- 
tive. Solong as the officer is truly an engineer, that 
is all the Navy needs for higher efficiency ; but we 
have a haunting fear—excited by the expression— 
that the author somewhat underrates the engi- 
neering requirements of the future engineer- 
executive, or executive-engineer officer. There 
may here be a tinge of the opinion, too often held 
by executive officers, that engineering at sea is no 
more than engine-driving. In the average sea 
routine this is largely the case; but war brings 
more than the average, even if untoward events 
did not arise—both for war and mercantile vessels 
—-during times of peace. 

It is often said that scientific engineering is not 
needed to direct the operations of the engine-room. 
The skilled artificer can do all that is needed, and 
science should be reserved for those who design 
machinery ashore. It is difficult to make the man 
who is not an engineer understand the fallacy of 
this view. To efficiently direct exceptional opera- 
tions one must have a deeper knowledge than 
appears, to the ordinary looker on, to be exercised. 
Beyond this, however, there has to be considered 
that very function of inventing and improving, which 
is so lightly relegated to ‘the other fellows on 
shore.” The remarkable success attained by the 
United States Bureau of Steam Engineering has 
been largely due to the clever young engineer officers 
who have come from sea, and who have been given 
a liberal chance by a generous-minded chief. To 
appreciate this success one must remember that 
the modern American Navy has practically been 
constructed during the last few years. Precedent, 
accumulated by long experience, has been lack- 
ing, and many details had to be evolved from 
first principles. That has. by no means been an 
unmixed evil. Moreover, the science of marine- 
engine design has not yet found a home in America 
to the extent it has in England, so there was not 
a great amount of outside help upon which to 
depend. 

We would not advocate too long a sea experience 
for the engine designer, but it is not necessary 
here to point out that the man who best fulfils a 
need is the man who has felt it. Not to be too long 
from the sea is as necessary for the most perfect 
equipment of a marine-engine designer, as practical 
experience of the use of an instrument is in most 
other trades. 

It has been our custom to depend largely on the 
rgeey firms for the design of warship engines ; 

ut of late years the restrictions by which con- 
tractors are bound have become closer and more 
numerous. It would be a thing to regret if the 
Admiralty ceased to take advantage of the talent of 
private firms ; but it must be remembered that the 
warship needs a different type of engine to that of | 
the merchant vessel, in which the large body of | 
engineering contractors are chiefly interested. 

Turning again to Commander Orpen’s paper, we 
find him making reference to the coming pre- 
dominance of the electric motor for auxiliary 
purposes. The executive officers have hitherto 
had control of electric machinery beyond the 





dynamo, which, being attached to a steam engine, 
1s in the hands of the engineers. The division is 
an absurdity, for if an engineer is fit to take charge 
of a dynamo, the rest is easy to him. It is some- | 
times said that the executive department in some | 
ships would now and then be in rather a tight’ 
place in regard to their electric machinery did | 
not the engineers help them a little. Whether | 
this be true or not, it seems not altogether im. | 
probable, because electric motors are the product 
of mechanical engineering. Commander Orpen 
himself says, when referring to the greater number | 
of machines the executive officer will have to look 
after, ‘* unless the executive receive sound mecha- 
nical training, their position must become one of 
great difficulty.” 
ad eNever We do not wish to criticise the paper | 

versely in detail, for it is so sound on the main 


issue ; and the author has earned the gratitude of 
all who have the welfare of the Navy at heart by 
his frank recognition of the absolute need for all 
naval officers being competent engineers, and for 
urging their manly acceptance of the discomforts 
and unpleasantness of the engine and boiler-rooms ; 
not, perhaps, but that compensation will be found 
in increased interest in the naval profession from a 
more thorough understanding of the ship. Whether 
executive ofticers who think with Commander Orpen 
quite realise the amount of work they will have 
to go through is a matter of detail, which does 
not affect the situation; because British naval 
officers never yet avoided work of any kind when 
once they were convinced that it was needful. 

We agree with the author of the paper that a 
great deal that is useless might be eliminated from 
the training both of executive and engineer officers, 
and this would give time for more profitable sub- 
jects. That, however, and the time which should be 
devoted to preliminary training, are questions which 
may well be left for the present, as we shall doubt- 
less have occasion to speak of them again shortly. 








RAILWAY SCHEMES IN PARLIAMENT. 
In our last issue we gave a general outline of the 
new constructions foreshadowed in. the Bills to. be 
submitted to Parliament in its next session by the 
principal English railway companies; and we 
purpose now to deal in a similar way with the 
schemes initiated by the Welsh, Scotch, and Irish 
companies, and finally to set forth also the main 
features of the different light railway projects. 

The Welsh companies, like the English, are 
exceptionally quiescent this year, so that Parlia- 
mentary counsel, who in previous sessions have 
reaped a golden harvest from the combativeness 
of the gentlemen who control the lines of the 
Principality, must on this occasion derive their 
incomes from other sources, such as the different 
tube schemes. Most of the work proposed is 
merely the establishment of new junctions between 
existing lines. It is sought to revive the powers 
granted in 1895 for the Neath, Pontardawe, and 
Brynamman line, with some variations in the 
location of the track, though the general route is 
practically unchanged. This line, commencing 
in Neath, by junctions with the existing lines of 
the Midland, Great Western, and Rhondda and 
Swansea Bay railways, will proceed in a northerly 
direction to Brynamman, where it will terminate in 
a junction with the existing Great Western line. 
At Llangiwig, about half-way between the termini, 
there will be another junction with the existing 
Midland Railway. Running powers are demanded 
over portions of all the railways with which 
junctions are sought. The Cardiff Railway Com- 
pany seek to make a junction at Caerphilly, between 
the line authorised in their Act of 1897 and the 
Walnut -tree branch of the Rhymney Railway 
Company. They also seek running powers over 
portions of the Great Western and London and 
North-Western lines, and over the private railways 
belonging to Messrs. Crayshaw Brothers, Cyfartha. 
The Taff Vale Company propose to construct a 
new branch from their main line at Llantwit Fardre 
to a junction with the No. 7 Railway of the Cardiff 
Act of 1897 at Egiwysilan. They further seek 
powers to work any portion of their lines electric- 
ally. The Barry Company are promoting a Bill 
authorising them to absorb the Vale of Glamorgan 
Railway. 

The Scotch companies are also torpid in the 
matter of new construction. The Caledonian 
Company merely purposes a widening of their line 
at the Glasgow Central Station, of their Grange- 
mouth branch at Grangemouth, and of their 
Rutherglen and Coatbridge branch near Coat- 
bridge. The North British Company seek powers 
to make three short lines in Fife, which are 
merely new junctions between lines already exist- 
ing or authorised. At Falkirk they seek to 
construct a siding to the Falkirk Iron Works. 
At Glasgow they propose to make a new loop; 
and in Prchbesicenbion a new line from Yoker to 
Old Kilpatrick. The Lanarkshire and Dumbarton- 
shire Company merely seek to make two short 
spurs from their line to the Forth and Clyde Canal 
at Maryhill, and a siding at Old Kilpatrick to 
the Dalmuir Bridge and Roof Works. 

In Ireland the Midland Great Western Company 
propose to build about 16 miles of new line, con- 
necting their present terminus at Kingscourt, 
County Cavan, with the Great Northern Railway 





at Castleblaney, in Monaghan. The Bill also con- 
tains clauses authorising the company to adopt 
electric traction, and to run motor omnibuses 
and goods delivery wagons. The Mullingar, Kells, 
and Drogheda Railway Company is a new incor- 
poration which seeks powers to build a new line 
from the Midland Great Western Railway at Mull- 
ingar to a junction near Kells, in County Meath, 
with the existing Great Northern Railway, 
which extends to Drogheda along the south side 
of the: River Boyne. The company seek to 
acquire running powers over this branch up to 
Drogheda, but to have their own terminal station 
in that town, which will be entered by means of a 
new bridge to be built there, over the Boyne. 
Another new company is that seeking powers to 
construct a direct line from Strabane to Letterkenny, 
these towns being about 13 miles apart. The present 
railway communication between the two is very 
circuitous. The new line will pass through Clon- 
leigh, Raphoe, and Convoy. At Strabane there 
will be a junction with the Great Northern 
Company’s Quay line, and at Letterkenny with the 
Letterkenny Railway. [Electric working will be 
authorised, whilst other clauses empower the local 
authorities to guarantee interest on the cost of 
construction. The Fishguard and Rosslare Railway 
Company seek to substitute a new line for Railway 
No. 14 of their Act of 1898. This new line will 
commence at Gracedieu West, near Waterford, in 
a junction with the company’s Waterford and 
Fermoy line, and end at Newrath, Co. Kilkenny, 
in a junction with the Great Southern and Western 
Railway. The River Suir will be crossed by an 
opening bridge. 

Some important work is proposed by the Newry, 
Keady, and Tynan Light Railway Company. In 
the first place it is proposed to change the name 
of the company to the Ulster and Connaught Light 
Railway Company, an alteration which the execu- 
tion of the work projected will fully justify, since 
the company will then have a continuous line 
from Newry, at the head of Carlingford Lough, 
to Roosky on the River Shannon, passing through 
Tynan, Clogher, and Ballinamore. The Newry 
and Bessbrook Tramway is to be acquired, and 
a branch about 13 miles long built from the 
Clogher Valley light line at Macguire’s Bridge, 
Fermanagh, to Bawnboy-road Station, on the Cavan 
and Leitrim light line. The latter line is, more- 
over, to be extended from its present terminus at 
Arigna, near the foot of Lough Allen, to Gubba- 
rudda ; whilst from the other terminus of this line 
at Drumod an extension will be made along the 
left bank of the Shannon to Roosky. 

In Great Britain the light railways have less 
relative importance than in the Sister Isle, where 
they are to a certain degree taking the place of 
standard main lines. Many, indeed, of the light 
railways which it is sought to construct in England 
are tramways to all intents and purposes, though 
in order to avoid the restrictions of the Tramways 
Act the promoters must carry one branch or other 
of their lines beyond borough boundaries. The 
only district in which there is anything resembling 
a comprehensive scheme of light railways is Stafford- 
shire, where private companies and local authorities 
have vied with each other in the matter of coupling 
up the tramways of the different boroughs. Boies 
further work of the same character is still projected 
in this locality. The Urban District Councils of 
Quarry Bank, Brierley Hill,and Rowley Regis have 
combined to acquire powers to build some 34 miles 
of line connecting up the townships in question 
with neighbouring tram-lines and light railways. 
No. 1 line of their scheme is to pass from Rowley 
Regis to Brierley Hill, through Quarry Bank. 
At Brierley Hill there will be a junction with 
the Stourbridge and Kingswinford tramways, 
and at Cradley Heath with the Dudley and District 
Light Railway. At Quarry Bank there will be 
another junction with the latter railway, and at 
Rowley Regis a junction with the Halesowen Light 
Railway. The British Electric Traction Company 
seek powers to extend the Dudley, Halesowen, 
and District Light Railways. The precise signifi- 
cance of the new lines is not readily intelligible 
without a map of the existing lines. One of these 
extensions is to pass from Dudley, along Stour- 
bridge-road, to a junction with the existing tram- 
lines, and another extension will pass from Warley 
to Smethwick and Cradley Heath. 

In the High Peak district it is proposed to 
construct a system of street railways in Maccles- 
field and Buxton, connected together by-a line 
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along the high road between these two towns and 
extending on the other side of Buxton up to 
Chapel-en-le-Frith, the distance between termini 
being about 15 miles. In the Ripon district, Power 
and Traction, Limited, seek an order authorising 
a light railway from the Station Yard, Ripon, to 
Studley Roger and Aldfield. 

The Corporation of Doncaster are applying for 
powers to construct certain additions to the lines 
authorised in 1896. These will be wholly within 
the borough, and are merely new tramways. In 
the home counties we note that it is proposed to 
extend the Dartford Light Railways in a southerly 
direction to Farningham-road Station on the South- 
Eastern and Chatham lines, and easterly to a junc- 
tion at Swanscombe Cross with the Gravesend, 
Rosherville, and Northfleet Tramways. In the south- 
west we note that Power and Traction, Limited, 
a arg to build light railways in Torquay, one 
ranch of which will extend a short distance beyond 
the borough boundary. The Devonport Corpora- 
tion are seeking powers to extend their authorised 
electric tramways as a light railway along the Tavi- 
stock-road to Crownhill. 

At Rugby, private promoters are applying for an 
order authorising the building of about 34 miles 
of street railways, wholly within the parishes of 
Rugby, Bilton, and Hillmorton. 


NOTES. 
A Marine ExperiMentat TANK. 

Ir is satisfactory to know that active measures 
are being taken to bring to a practical issue the 
proposal made to establish an experimental marine 
tank of the nature introduced by the late Mr. 
Froude at Torquay. It will be remembered 
that the question was brought forward by Mr. 
Yarrow, in consequence of some remarks pre- 
viously made by Dr, Elgar at last year’s Glasgow 
meeting of the Institution of Naval Architects ; 
and it received the warin approval of members 
then present. As to the need for a tank there 
can be but one opinion, and now that the 
Institution of Naval Architects has taken the 
practical step of asking for subscriptions for the 
purpose, we should judge that there can be no 
doubt that the tank will be forthcoming. The 


| The occasion of the launch was made a double 
| event by the celebration also of the inauguration of 
' the (enlarged) Uraga Dock Company. In writing 
of Japanese shipyards, in our issue of January 3, 
' 1902, we mentioned two works at Uraga, one be- 
longing to the Uraga Dock Company, Limited, the 
other to the Ishikawajima Shipbuilding and Engi- 
neering Company, Limited. Since that time the 
former company has acquired from the latter its 
property at Uraga, paying for it by a further issue 
of its own shares. The amalgamation reduces to 
four the number of shipyards in Japan working 
u on modern lines; the other three being the 
| Mitsu Bishi Company at Nagasaki; the Kawasaki 
|Company at Kobe, and the Osaka Ironworks at 
‘Osaka. At Uraga there is some good modern 
plant, among other machines a 24-ft. keel-bender ; 
'a 22-ft. plate rolls; a 30-ft. plate-edge planer; a 
| manhole punch and flanger, and seven punching and 
shearing machines, with gaps up to 42 in.; vertical 
| boiler plate rolls for 10-ft. plates, and good modern 
saw-miliing appliances; the makers of this plant 
are all English and Scotch firms of the highest repu- 
tation, such as Berry, Hugh Smith, and Craig and 
Donald. A central power - station supplies elec- 
| tricity for driving and for lighting, separate engines 
|and dynamos being employed for each vf these two 
| purposes ; the engines, one of 200 horse-power, the 
| other of 60 horse-power, are both of Japanese build, 
from the Shibaura Engineering Works, Tokio ; the 
| dynamo for the driving is American, while that for 
the lighting is also from the Shibaura Works. 
Further, in the same station is concentrated the 
| plant for hydraulic and pneumatic power. At present 
it is true that in the two shipyards matters are in a 
transient state ; some of the machines are located 
‘at the yard previously belonging to the Ishikawa- 
jima Company, others at the yard that has through- 
|out belonged to the Uraga Dock Company. But 
|this is only a passing detail which will shortly be 
‘rectified, and the best arrangement will then be 
produced for the rapid and economical conduct of 
work. As at the other shipbuilding establishments 
of Japan, so at Uraga, the building of new ships is 
'a part only, and probably the less important part, 
'of the work. Docking and repairs form the other 
part. Uraga lies some 10 miles by water from Yoko- 
hama, so that the ‘“‘lame ducks” arriving at that 


proposal is that the tank should be constructed at | port can be easily steamed or towed to the com- 


Teddington in connection with the National Phy- | pany’s works, the only competitor in the neigh- 
sical Laboratory. The executive committee ap- | bourhood being now the Yokohama Dock Company, 


pointed by the Royal Society to carry out the | Limited, at Yokohama. The two docks at Uraga 
work in connection with the National Physical | 4re respectively 444 ft. and 411 ft. long on the 
Laboratory have expressed their desire to include the | blocks ; the construction of a larger dock is also 
tank as part of the general scheme, and would make | contemplated by the directorate of the company 
the testing of models of ships part of the duties of | when other features have been more thoroughly 


their confidential scientific staff. The money developed. 


needed is trifling, considering the vast amounts in- 
volved in the production of ships in this country,| THe THEory or Weunett INTERRUPTERS. 


the sum of 15,0001. being all that is required for} A very noteworthy contribution to the theory of 
the purpose. Happily, there can be little doubt that | the electrolytic interrupters of the Wehnelt type 


this will be forthcoming. Almost before the circular 
putting the matter before members of the Institu- 
tion was issued, a third of the money was promised 
in five subscriptions of a thousand pounds each. 
It is desirable that the contributions should be as 
widely distributed as possible; for though it is 
pleasant to acknowledge the liberality of the big 
firms, it would be satisfactory to know that the 
enterprise and enlightenment of the smaller builders 
is not on the wane. 


JAPANESE SHIPBUILDING. 


was brought before the Hungarian Academy of 
\Sciences recently by E. Klupathy. We have 
had many experiments and many more or less 
acceptable explanations of the interrupter; but 
‘this memoir, by Klupathy, really appears to 
clear the matter up. In the Wehnelt inter- 
rupter, it will be remembered, two electrodes— 
/& wire anode and a plate cathode—are dipped 
into sulphuric acid. The current automatically 
interrupts itself, powerful sparks appear, and 
the acid becomes hot. The frequency of the 
interruptions depends, according to the researches 


of Ruhmer and of Simon, to which Klupathy par- 
tober 15 at the Uraga Dock Company’s works, at | ticularly refers, upon the inductance, the resistance, 
Uraga, in the launch of a small steamer (dignified | and the electromotive force of the circuit. Thus 
by the name of a gunboat) for service in Manilla. |each apparatus has its own period; Ruhmer ob- 
The importance of the event was enhanced by the | served, however, that in two interrupters connected 
fact that the gunboat has been built to the order in parallel the interruptions take place synchron- 
of the Government of the United States of ously, although the natural frequencies of the two 
America, Her dimensions are: Length, 140 ft.; apparatus may differ considerably. It is interesting 
breadth, 23 ft.; depth, 12 ft.; draught, 8 ft.; dis- to add, though it has no direct bearing upon the 
placement, 350 tons. The designed speed is 10 line of argument which Klupathy follows, that 
knots, for which compound twin-screw engines are Ruhmer also studied the phenomena by means 
provided to develop an indicated horse-power of | of a kind of Lichtenberg figure device. He covered 
450. The armament includes three rapid-firing a brass disc with shellaced paper, and sprinkled 
guns. Her construction is composite, the outside lycopodium powder over it. Above the disc, which 
planking being of East Indian teak ; much of the | formed the cathode and which was revolved, he fixed 


An interesting ceremony took place on Oc- 


steel material has been obtained from the Japanese a wire hook as anode ; the sparks then caused the 
xzovernment Steel Works at Wakamatsu. 


She | powder to accumulate in regular heaps. Simon 


of five boats ordered simul- | 


forms one of a grou 
taneously from the Uraga Company ; ten more, of 
somewhat different dimensions, and with single- 
screw engines, having been ordered at the same time 
from the principal shipbuilding works at Shanghai. 


| ad op apne the steam production in the acid, to 
| which the current interruptions are directly due, by 
the heat produced by the current in accordance 
with Joule’s law, and he had calculated that heat 





| will be heated and the other will cool. 








| 
| 
| 








after the method of Richarz, assuming that the re-! partly because he has the art of the teacher, 


sistance and therefore the heat generation would 
be maximum at the point of the wire electrode. 
Klupathy notes, however, that the point is not a 
material feature of the device at all ; it made little 
difference whether his wire electrodes were pointed 
or not, and the heat, which, according to Richarz, 
should be generated under these circumstances at 
a point, moreover, proved quite insuflicient to 
account for the actual production of steam. 
Klupathy hence concludes that the heat generation 
in the Wehnelt cell is not only of the nature 
of a Joule effect, but, further, of a Peltier effect. 
Peltier found that when an electric current is sent 
through the junction of two metals, the one metal 
Bouty, 
Gill, and others have proved that this applies also 
to junctions between metals and electrolytes. In 
the silver voltameter, the passing current heats the 
cathode, the silver, and cools the anode, the solu- 
tion of silver nitrate. In the combination plati- 
num-sulphuric acid the opposite occurs—the anode 
is heated whilst the cathode is cooled. As a rule 
the wire is made the anode of a Wehnelt apparatus. 
At that electrode, therefore, the Joule heat and the 
Peltier heat will act together, producing a high 
temperature and causing a strong generation of 
steam. If the wire is made the cathode, it will be 
cooled by the Peltier effect, though it will receive 
its share of the Joule heat. There will further be 
liberation of hydrogen at the cathode, and a 
voltaic are will play between the cool wire and the 
warm, well conducting acid, provided the current 
intensity be high ; as a result the wire cathode will 
be liable to fuse. If the currents are not very 
strong, the wire cathode will not make a good 
Wehnelt interrupter. Klupathy further ob- 
served that the frequency of a wire anode 
which was not pointed was increased when 
the electrode was especially heated by a branch 
current. As regards condensers and_ self-in- 
duction, he finds that when the condenser is 
joined in parallel to the interrupter; the frequency 
will rise if the anode wire is thin and the self- 
induction small, but will diminish if the wire is 
thick and the self-induction considerable. In his 
opinion, the process could then be explained in the 
following way: The heat produced in the wire 
electrode evaporates the acid in its immediate 
neighbourhood ; the steam generated insulates the 
electrode, and interrupts the current momentarily ; 
the extra current—to use the old-fashioned term 
—then strikes through the steam, the spark re- 
establishes the circuit, and the phenomenon repeats 
itself. We have assumed the wire to be the anode. 
If it is made the cathode, the case is different, as 
already pointed out, and the conductivity of the 
hydrogen evolved further tends towards leaving the 
continuity of the current flow undisturbed. 








~ ON ELECTRONS. 

THE electronic theory of electricity is the most 
interesting subject in the world of science to-day. 
It is not so much what it has revealed to us, but 
the suggestions and the half-promises which it 
makes that compel attention to it. It has all the 
seduction of a beautiful woman. One is not con- 
tent to stand and merely admire, but experienccs 
an overpowering impulse to make a person] 
acquaintance. One feels that in some fashion 
the electronic theory holds the key to the 
great secrets of the universe; that it could ex- 
plain the forces of attraction, of gravitation, of 
cohesion, of chemical affinity, and many other 
matters which ‘hitherto have been as blank 
walls surrounding the prison-yard of exercise 
in which our wits take their daily promenade. 


‘It looks as if—that is as positively as it is safe to 


speak—it looks as if it would be by the bombard- 
ment of electrons, of corpuscles of disembodied 
electricity, that these walls will be overthrown, 
and we shall escape into broader light and greater 
intimacy with Nature and her ways. It was, there- 
fore, befitting that the first regular meeting of the 
Institution of Electrical Engineers this session 
should be devoted to a consideration of the elec- 
tronic theory, and it was a happy circumstance 
that Sir Oliver Lodge was prevailed upon by the 
President to undertake the exposition of the 
present state of our knowledge on the subject. 
Sir Oliver, as he said himself, has not been 
one of the chief workers in this field ; but 
he has the faculty of presenting to his hearers 


abstruse mathematical ideas in simple a Te 
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more because he has the gift of looking through the 
symbol of the mathematician and seeing the entity 
which it signifies and sometimes obscures. On the 
evening in question it was a keen pleasure to see 
Sir Oliver Lodge unwinding from the recesses of his 
mind, with little or no aid from notes, the tangled 
skein of a theory which is but half understood, 
and presenting it to his audience in such orderly 
sequence that all could follow it. This address or 
speech—it was not the reading of a paper—occupied 
nearly two hours in delivery, and was too long for 
us to reproduce in full, but we will endeavour to 
present its substance in sufficient detail to render it 
intelligible. The last portions were so briefly 
touched upon that we feel doubtful whether we 
followed Sir Oliver very exactly. 





Let us suppose that you have an electro-statically 
charged body—we will say a charged sphere—and that 
ou move this a certain distance through space. It is to 
ie remembered in doing this you do not move the ether ; 
ou move the body through the ether. Now from this 
Code there eme’ lines of force in all directions, and 
these move with the body and through the ether. 
Around it is a field of force, which is capable of being 
moved when looked at from the point of view of 
the sphere itself-—that is, the sphere carries its 
field with it. But we may ask ourselves what it 
is that happens during the motion. Does the field 
of force commence to move immediately with the 
body, or does it lag behind it? Are the spokes, 
as it were, which project from the sphere rigid with 
the sphere, and is their motion felt miles away 
the moment that the sphere ceases to at rest? 
or does time elapse between the instant that the 
sphere is moved from per eggs a and the instant at which 
the force felt some miles away also commences to ex- 
perience a change? The answer is{that during the 
motion of the body, and even after, magnetism makes its 
appearance. There is a new set of lines of force which 
are closed circles around the line of motion, and un- 
doubtedly they spring into being when the motion 
commences. A field of magnetic force comes into ex- 
istence when the charge moves, and it dies away when 
it stops. There are three directions to consider: There 
is (1) the original direction of the electrostatic field ; 
(2) the direction of motion ; and (3) the direction of the 
magnetic field at right angles to the other two. 

von ask if this is a strong field ; it depends on how 
much charge you have, and what isits potential. It is likely 
that there is no other kind of magnetic field than this ; 
and whatever form of electric apparatus you ma 
dealing with, and however they may seem to differ from 
this simple case of a charged sphere, which has been 
moved through space, yet in every case the magnetic 
field is essentially the same. Whenever you find a strong 
magnetic field, then you may be certain that you have a 
big charge and a great speed. We have two cases: First, 
we have par en f at rest, when it is electrostatic ; 
secondly, we have electricity in steady motion, and then we 
have the magnetic field patter | on the electrostatic 
field. Now consider what occurs when a charged sphere 
is set into motion and when it is brought to rest. In 
both these cases the motion is not steady ; there is either 
acceleration or retardation. Now what happens during 
acceleration or retardation? While the body is being 
accelerated you have an ——, current, and, of 
course, with increasing current you have self-induction. 
You have an electromotive force set up which opposes 
the motion; that is, it is parallel to the motion, but 
opposite in direction. When the motion is decreasing, 
you have an electromotive force in the same direction, 
and tending to assist the motion. The effect of the super- 
position of the induced electromotive force on the mag- 
netic field is to cause a small transmission of energy in a 
radial direction out and away from the accelerated charge. 
Some energy flashes vary with the speed of light. This is 
radiation, and this alone pe uslight. From the develop- 
ment of these ideas all the phenomena of electricity and 
optics may be accounted for. Now what is the effect of this 
induction? It is just an opposition to a change of motion, 
and that is what we on inertia. We have long been 
accustomed to say that inertia is simulated by electricity, 
and this simulation we have termed self-induction. We 
are accustomed to describe the use of the word ‘‘ inertia ” 
in connection with electric phenomena as ‘‘a picturesque 
illustration.” It is not at all-certain that, so far from 
merely being an illustration, it is not an exact represen- 
tation of a fact. Whether that be so or not, it is quite 
clear that electric action simulates inertia with very great 
precision. In steady motion, without acceleration or 
retardation there is no electromotive force produced, and 
just in the same way, in the steady motion of a body 
there is no exhibition of inertia. Now let us calculate 
how much inertia there is connected with an atom. At 
ordinary speed inertia is given by the formula 
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“3a 38 ka 
Where v = velocity of light. 
e = charge. 
a = radius of sphere. 
° = potential. 
ka 
Imv=4Qv 


the former being the —_s inertia and the latter the 
the charge. 

ual to the speed of light, the 
in a small mass is enormous. 


electrostatic energy o 
Now if the velocity be 
energy which may be sto 








For instance, a yp py moving at the velocity v 
has an energy of 15,000,000 foot-tons, and one gramme 
moving at the same velocity has within it sufficient energy 
to lift the whole of the British Fleet to the top of Ben Nevis. 
But an ordinary electric charge at the ordinary potential 
cannot have much inertia. For instance, a coulomb at 
one volt has an electrostatic energy of half a joule, 
and its mass equivalent is one hundred millionth 
part of a milligramme. To get more energy into 
an electric chai you must increase the potential, 
and one way of doing this is to make the sphere smaller ; 
and if you only make it small enough you may increase 
the potential without limit. For instance, make it the 
size of anatom. Take an ion of known size and known 
charge; estimate the spurious mass of it due to the 
charge, and you will find it to be very small indeed; and 
for a very long time the inertia of the charge was not 
thought to be of any importance. In the atom you could 
not find any spurious mass due to the simulated inertia 
set up Md self-induction during acceleration or retarda- 
tion. The charge on an atom, as observed in electro- 
lysis, is known to be 10—° electrostatic units. If they 
were distributed uniformly on a sphere of the nominal 
size of an atom—viz., one 10-8 centimetre in radius—its 
potential would be one-hundredth of an electrostatic unit, 
or about 3 volts. The energy of such a charge would be 
10-1 erg, and the inertia of a body which would possess 
this energy, if moving at the speed of light, would be 
10-83 gramme. But the mass of the hydrogen atom is 
10-* gramme. Consequently, the ionic charge distributed 
uniformly over an atom would add no appreciable fraction 
to its apparent mass. If, however, the atomic chi 
were concentrated into a sphere of 10—* centimetre, its 
potential would be 1000 electrostatic units, or 300,000 
volts, its energy would be 10-’ erg, and its inertia 
10-28 gramme, and about one-thousandth of the mass of 
the hydrogen atom. 

All set forth so far is undeniable, and is accepted by 
scientific men as proved, and not open to objection. 
Now the charged sphere exhibits electrostatic action 
when at rest, and when in rr motion it shows 
the phenomena due to magnetism. During acceleration 
there is an electromotive force in the direction of 
motion, but when you have an electric and a magnetic 
field superposed at right angles, you must also have 
transmission of energy at right angles; you get a trans- 
mission of energy outwards. This transmission of energy 
is radiation, and the radiant energy lost per second 

2yue 
~ 3v 
u being the acceleration. 

If you want the radiation of an appreciable amount 
of energy you must make the acceleration very great. 
It will probably eventually be proved that there is no 
other kind of radiation, except that which results 
from the accelerated or retarded motion of an electric 
charge. The doctrine of the charged sphere in 
motion and the calculation of inertia was published by 
J. J. Thomson in the Philosophical Magazine eaten 
one years ago; and interest in the subject was greatly 
stimulated by the researches of Crookes in 1879, and also 
by Hittorf and Goldstein. In 1891 Crookes was the 
President of the Institute of Electrical Engineers, and he 
devoted a considerable part of his address to a considera- 
tion of the actions which he had demonstrated to take 

lace in a vacuum. Now, this glowing vacuum is shedding 
fi ht all over electric science, and, even beyond that, it is 
irenieasinn the question of the ultimate constitution of 
matter itself. The atom of electricity which was discussed 
by Clerk-Maxwell in his book on the ‘‘ Theory of Mole- 
cular Charges ” looms bigger to-day than ever before. The 
charge carried by the monad atom is the natural unit of 
electricity, and has been accurately measured by 
Rayleigh ; that of hydrogen is expressed by the formula 


m 
where ¢ is the charge and m the mass of the atom. 


We have learned that every atom carries a definite 
charge, and that there are no fractions. The 
monad atom carries one charge, the dyad atom two, the 
triad atom three; but none of them carry a 

rtial charge. In liquids the charges are torn away 
Nees the atoms at the electrodes ; there is a procession of 
atoms and charges through the electrolyte, and these part 
company at the electrodes. In gases the method is dif- 
ferent. If one takes a tube and commences to exhaust it 
and then to pass a high tension current through it, at 
first the current passes in a stream through the centre of 
the tube, and the electromotive force required to do this 
is very considerable. As the exhaustion proceeds, the 
stream of light which represents the current breaks up 
into striations, and at the same time the resistance between 
the electrodes diminishes. A dark space—known as Fara- 
day’s dark space— omer in front of the negative elec- 
trode, and as the exhaustion proceeds it spreads through 
the tube, and a second dark space—known as Crookes’ 
dark s —takes its place, until at last the whole tube 
is dark and only the walls glow with a greenish 
light, its resistance bein again very high. It was in 
this dark space that Crookes’ researches took place. It 
has been proved that the cathode rays produce four effects 
when they strike; they give rise to phosphorescence, 
they will turn a little mill, they heat a body to incan- 
descence, and they produce X-rays. It appears from 
this that they must be particles of matter in rapid motion 
moving with a long free path, and it was assumed 
originally that they all went in the same direction. 
Now Crookes’ did not entirely agree with this, and by a 
flash of intuition he described the condition of affairs 
within the tube as being a fourth state of matter—that 
is, radiant matter—and we now begin to see how true was 
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his precognition of the actual state of the gases within 
his tubes. These particles in rapid motion can be de- 
flected by a magnet, so as to follow a curved path ; that 
is, they behave like an electric current. We observe the 
same curve in metals under like circumstances, and this 
we call the “‘ Hall effect,” which is substantially the same 
thing. Evidently, since we know the intensity of the 
magnetic field, this curve gives us the means of calculating 


the velocity with which the — move, and its radius 
am easily be obtained by the aid of the following for- 
mula: 
= a? =Heu 

where u = the velocity. 

H = intensity of the magnetic field. 

7 = radius, 
and mu=Hr. 

e 


We end here with two unknown quantities, one of 
of which we have to assume in order to determine the 
other. If we assume that the velocity equals the velocity 
of light, and apply this to the atom, then we get a result 


™_= 10-4, which corresponds to the atom carrying an 


e 
electrolytic charge; that is, for electrolysis the rate 
holds. This is a pure coincidence ; but it proved to be 
one of those traps which are very apt to put an end to 
research ; it looked so much like the truth that the matter 
seemed to be settled, and for a time progress q 
J. J. Thomson, however, had an instinctive feeling 
that the result could not be correct, and in 1897 he made 
a serious attack upon the subject. By meansof a magnet 
he contrived to deflect the moving particles into a hollow 
vessel connected with an electrometer, so that they could 
indicate their quantity. Thus you get Ne = Q, where N 
is the number of the particles, e the charge, and Q the 
quantity. He also used a calorimeter of known heat 
capacity, and deflected into this the stream of particles ; 
and thus was enabled to measure the energy of the rays 
which is given by the following formula ; 


Ni nw = W 
= u=Hr 


When you know these three quantities, you can calculate 


u = 109 cm. and £ = 107, 
m 


It was found that if the speed of the particles was very 
reat the ave — was considerable, and J. J. 
homson was able to obtain a charge of 14 microfarads 

at 20 voltsin one second, and he could raise his calori- 

meter 2 deg. Cent. also in one second. Now the mass 

of the particles was so small that it would take 100 

years to accumulate one-thirtieth of a milligramme. A 

consideration of all these facts, and other phenomena 

with which they are associated, leads us to the conclusion 
that the material nature of the cathode rays is ming 
more and more improbable. But although we know the 
velocity of light, we only know the relation between the 
two elements denoted in the furmula by e and m, and not 
their absolute values; assigning a value to one, we can 
make the other large or small according to that value. 

Now we know that the velocity is independent of the 

nature of the gas with which the particles are associated, 

for when we change the gas we do not alter the velocity. 

J. J. Thomson also endeavoured to confirm the previous 

results by collecting particles in the electrostatic field ; 

but the research was exceedingly difficult, as the particles 
themselves, being highly conductive, screen off the elec- 
trostatic effect unless great care is taken. Now, consider 


the quantity © for other phenomena. Hertz discovered 
m 


that when aclean metal surface inductively charged is ex- 
posed to ultra-violet light it loses its charge almost instan- 
taneously ; and he further found that when a magnet was 
brought near to the charged metal the rate of leakage of 
the charge was thereby altered — an effect which no 
one would have ——— Evidently the leak- 
age depended on the direction of the lines of force, 
and the suggestion presented itself that the leak 

was due to particles which were shot off from the 
metal body. It was further shown that these particles 
could be forced to travel in a curved direction. J. J. Thom- 


.son undertook to find the velocity of these particles by 


a most beautiful and original experiment, which could 
only have occurred to a mind so fertile as hisown. He 
took a disc of zine, placed it in an exhausted tube opposite 
to a dise of wire gauze, the end of the tube being fitted 
with a quartz disc below the wire gauze. Now, when this 
piece of zinc was electrified, the electrification commenced 
to leak off to the gauze across the intervening space, and 
the rate of the leakage could be measured. By applying 
a magnetic field to that space the particles were caused to 
move in curved lines, the curvature being such that they 
struck back on to the plate from which they had been 
emitted, and Thomson was able to prove that the path 
they followed was a cycloid, the diameter of the gene- 
rating circle of which is given by the following formula : 


mx = Ke- Hey; 
my? = He x. 


Radius of generating circle = ™ Ez. 

e Hs 
Now when the zinc plate was near to the gauze, the 
rticles in their Pcunt ¢ path struck the gauze, and were 
etained by it, none returning to the zinc; but by moving 
the zinc to a greater distance, the particles missed the 
gauze and returned to the zinc, and it was possible by 
varying the position of the zinc plate to exactly find the 
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position at which they grazed the gauze-plate, and then | in the air to begin with and the reduction of pressure be | these men have come to stay, and that their: real worth is 
the distance between the two plates represented the both known, it is perfectly easy to calculate the exact weight now being appreciated by the Lords Commissioners of 
diameter of the generating circle. As soon as this was; of the vapour contained in the cloud; and if op onl ke Admiralty and the well-informed British public. 

known, it was possible to determine the velocity with | know the number of particles which constitute the cloud, | But one would imagine from the writing of “‘G. J. M.” 
which the particles moved, and this was shown to be /|then it is mere arithmetic to calculate the size of each | that the artificers are very unimportant factors in the 
10’ cm. These experiments, of course, dealt entirely with | particle. C. T. R. Wilson tried to arrive at this by | engineering personnel of the Navy ; that they are some- 
the negative charges ; it is also possible to find the speed | diffraction, but did not succeed. J. J. Thomson turned | thing akin to the merchant navy “‘greaser,” vide his 
of positive charge, and these give the electrolytic equiva-|to the rate of fall of a rain-drop. Years before the | comparison of the Good Hope with the mail steamer “‘ D,” 
lent of 104cm., the reason of the difference in velocities | velocity of the fall of a body in a viscous medium had | in issue of November 21. ( he know of stoker ratings 


being that the positive charge carries with it an atom of | been calculated, and is given by the following formula: | to the extent of 130 in H.M.S. Vengeance?) Hence 
ey he appears to be somewhat taken aback at Lieutenant 


matter, while negative charge is probably free from Se : 2 ; 
matter, though what it is, is quite another question, and ee 2 9a° Carlyon Bellairs’ letter and table published in The Engi- 
yet remains for solution. 9 4 neer of the 7th ult., and is under the impression that the 

Galileo showed us that all bodies fall through a vacuum | where j state of affairs there set forth will surprise many people. 
at the same speed ; whether they be heavy or light makes a = radius, cm Lieutenant Bellairs’ very excellent article touches the 
no difference, because the force and the mass increase u = coefficient of viscosity. point, and has the ring of fact about it. He points out 


what is actually taking place in our warships—viz., that 
the watchkeeping duties are being almost wholly per- 
formed by the engine-room artificer class, and that they 
are performing duties eclipsing in responsibility those 
expected of the engineer mechanic when introduced in the 
service some forty years since. 

To the naval engineer officer enthusiast this growth of 
the engine-room artificer and gradual diminution of the 
engineer officers is a cause for complaint and alarm. But 
the question is, is this not the reasonable sequence of 
things? With the growth of the Navy and its increased 
bewildering machineries, the demand has come for more 
practical mechanical watchkeeping engineers and less of 
the gentleman engineer. Quite so.. Thirty years since, 
with the steam at 25 lb. to 30 1b., and horizontal engines 
well open to the sunlight, spacious engine-room platforms 
beautifully free from oil and auxiliaries, were a more suit- 
2¢é able place for the officer engineer than the engine-room 
é of to-day. 


together, and the resulting velocity is the same. But if we | and v = velocity. 

could diminish the mass, and yet leave the force the same, | Now the rate of fall of a cloud in a tube isa matter 
then the velocity must be very much greater. If one could | which can be readily measured ; it is somewhat at the 
reduce the mass of the atom, instead of an acceleration of | rate of 1 in. in 20 seconds. The shove formule shows that 
16 ft., in the first second we should get 16,000 ft. In the | the rate of fall depends upon the radius of the drops, and 
vacuum tube we have a greater velocity than that, because | therefore when you have got the rate of fall of a cloud 
it is not gravity which accelerates the ewe but electri- you have also got the diameter of the drops of which it 
city, and the velocity is 106 cm. homson spoke of | j, composed. From these premises Thomson was able 
these particles as corpuscles with a material nucleus, and | to show that the mass of an electron varies from rh to 
he has ong: adhered to that expression, but it is pos- rss Of that of an atom of hydrogen ; thus for the first 
sible that they may be disembodied electricity, electric | time a mass less than an atom was measured, but the 
charges moving freely without the presence of matter— question arose—Was this an actual mass, or ‘was it 5 
what Johnstone Stoney called “‘ electrons.” He described | simulated mass due to the effect of self-induction ? Ti. 
this condition of affairs astronomically, looking at the probable that self-induction inertia is the only inertia 
atom and the electron like a planet and its satellite ; and, | that there is, and that the atom is built up of electricity. 
moreover, the theory of the atom of electricity has been | We can proceed to calculate its size by the formula : 
seized upon by several mathematical physicists, for in- 
stance, Larmor and Lorenz. n= 
— ¢ eee ir of a ee: con- 34 Tees pene any as 
duction in liquids, conduction in solids, and conduction - . . beste he demand has ually come for the working 
in gases ; endl tiem three may be designated ‘ bird-seed om ene yon Sen, See el ee of see | and so we find, as set forth in Lieutenant 
conduction,” ‘‘ fire-bucket conduction,” and ‘bullet con-| he atom: but if os iitshinn’ tes tondil ‘enuedh~ dx Bellairs’ diagram, a corresponding growth of artificers 
duction.” In electrolytic conduction in a liquid, each atom | 19-13 em, — then the simulated inertia would bee . pt mh with that of the Fleet. i 

takes up its own little charge, carries it on and drops it, | 5 tua) inertia as measured. A sphere of that A Ko heres The Navy is quite safe with a full complement of these 
as a bird may pick up a seed, carry it forward and | have the necessary volta up neh for the inertia in such | })°™ but it is only fair that they should be credited with 
let it fall. In conduction through solids, the charge is |, voce: the atom Ate <: tis ahobeian aban Vhoendte the duties they perform, and given, as a body, a position 
passed from atom to atom, each atom taking the charge Cavec 1 more in keeping with their responsibilities. It is well 
from its neighbour and swinging forward to - next | proportion as the earth would bear to about go Part of toed pes od pono Pgsag har oe a 
neighbour to deliver it on, as men will pass fire buckets . x of high rank fee ectly safe in their respective ships 
down a chain of hands from one place to neater. If the conan robe pm Haagen ae so long as they have a good complement of chief and 
current become very great the atom in swinging back- the etait the lonmer geass paths < the length to engine-room artificers. i : 

wards and forwards through its little travel develops so ag rae sanal caiiinat colliding spsths ane Gthee Having been at sea in H.M. ships, and seen the work 
much energy that it becomes actually red-hot. In con- particles. In such a case the electrons tA vass | ese men perform, I can speak with some amount of 
duction through gases the charge is shot off like bullets, through ‘many <i icine iin ennhmeaiinna eaidaGiek coming a8 
and we see the effects, apparently due to percussion, | cojjision, for the empty spaces would be a thousand times 
mentioned earlier as radiation. The electron is known to | preater than the filled ones, and by reason of these spaces 
be capable of vibrating in an atom, and for the develop- e would be possible for Sy ere Pele sn place through 
ment of radiant energy it must display great acceleration. | .ongiderable masses without any interference. Arrhenius 
This is demonstrated by placing a platinum target in the | considers that aurore are produced by the electrons aiat 
vacuum tube ; the atom comes up against it, and is in- | out from the sun, and caught at those portions of our “Mineive:* il iil Nie ditties 4 
stantaneously stopped, the negative acceleration being | earth where the magnetic field is strongest near the poles ;| £00 Horse-Power. Natural "7500 Horse-Power. 


confidence. 

Before concluding these remarks, may I, for the benefit 
of your readers, give the true numerical position of the 
engineering staff, taking the same ships as quoted by 
““G. J. M.,” and accepting his merchant navy figures as 
correct. 


Draught. 








almost infinite and displaying itself by incandescence. # : P 
sr has no perce tbe ps omer with the ether; otherwise we should expect aurore to be most notice- Staff engineer -. 1 Chief engineer CAE | 
Matter hai R: Hiigg phatain spa --y |able on the equator. It is likely that eventually it will | Eno Anaad thind enet 
it is the electric charge moving in the atom which |}, g} th ss nase ale af oh [bo on ES 1 Second and third engineer, _ 
4 sega s : se ° shown that matter is built entirely of electrons, and | Assistant engineer .. vty | with chief's certificate .. 2 
gives rise to the effects which we associate with | that all atoms are of the same nature ; that matter in its Other engineers a 
the ether. If it is the charge which radiates, the | ultimate constitution is the same thing, and contains — = 
ges me peat be. — by a& magnet, and = blank spaces of relatively immense size, and that from i Sota officers .. ace 3 Re officers ij 
the charge has inertia and revolves in «wn atom the . : * nief engine-room artificers 3 Boilermaker... a 
sult sk ; ld be that the atom should precess. Larmor this hypothesis of the electrons we shall eventually Le Engine-room artificers .. 6 Electrician .. .. at 
pn aes 2e E able to explain all such phenomena as gravitation and Refrizerat ; 3 
foresaw that this effect should take place, but it was too | .ohesion . — vd aren : 
small to be observed ; it was not of the order of 167, Bak oy yaraulic =e 
Zeemann, however, found it, and showed that a spectro- Total engineering staff, ex- Total engineering staff, in- 
scopic line should be widened in a strong magnetic THE NAVY AND THE ENGINEERS. cluding those not borne cluding six not borne for 
field. Lorenz predicted that the line would be trebled, To THe Eprtor or ENGINEERING. for watchkeeping.. —.. 12 watchkeeping .. —.. 13 


and that the outsides of it would be polarised, one to} §7x,—In your issue of November 14 “‘G. J. M.” returns ae 
the right and the other to the left. The broadening | to the above subject, and in so doing professes “‘ to view OF il — po Aang Riga Hh = pao o chig 
of the line must depend on the term ©, and Zeemann | the matter solely from the point of view of the nation at | in each case, together with one of the engine-room 
s ‘ ” large ;” and then, by a so-called comparison of the number | artificers borne for day work and one for electric light, 
found it to be 107. of engineer officers in H.M. ships with those of the| we then have a total actual watchkeeping staff of 9 
Finally, is it possible to determine either m or e|merchant service, concludes that the shortage of the| in the Minerva against 6 in mail steamer ‘ A.” 
alone? ‘To do this it is necessary to count the number | former makes it ‘‘impossible to get satisfactory results| This I believe to be a reasonable comparison, and will 
of particles carrying charge by the formula Ne = Q. | out of our ships.” — ‘ , work out similarly in favour of the ships of ‘war Ven- 
If you can count them, you get at the result, and J. J. Now, Sir, notwithstanding the assurance with which geance, Bulwark, and Terrible, quoted by your corre- 
Thomson did this by an experiment of the most brilliant | your correspondent writes ‘‘I am confident that I have, spondent. 3 : 
order. The way it was done is as follows: Aitken had | at all events, done no injustice to the Navy,” I have no Space forbids my continuing this letter, but I would 
found that every ya of mist or cloud had a nucleus | hesitation in saying that he has given your readers a one- | express the hope that its insertion, by your kindness, 
which was genera iy dust ; and it was shown that unless |sided and misleading comparison, and that he has not | wij] lead your readers nearer to the actual facts, which I 
vapour had something to condense upon it would not | presented the subject from the “‘point of view of the regret have not previously been contributed by others 
condense. This depends upon the curvature of the | nation at large,” but from the point of view of the naval | who have been fu ly alive to the injustice done to a de- 
surface. Lord Kelvin had shown that a convex surface | engineer officers and the agitation set up in their inte-| serving and scientific body of public servants. 
evaporates much more readily than a concave surface, | rests. He evidently is not fully infofmed. Yours truly 
and that the speed varies mversely as the radius of | In the first place, this numerical comparison of officers] Pecember 3, 1902 W. H 
curvature. Now if the curvature becomes infinitely | fails, since the duties they perform (apart, say, from the i 
emall, liquid will flash off into vapour instantaneously, | chief engineers) are not analogous. 








and, consequently, no sooner is vapour condensed to| The naval engineer is an officer who does not effect 

liquid than it is re-evaporated ; in other words, it cannot | repairs in his machinery, and does not solely perform the SEGREGATION IN STEEL RAILS. 

begin to condense unless it has some body on which to | watchkeeping duties in the engine-room. On the other To THE EpItToR OF ENGINEERING. 

deposit itself, which will give it a finite diameter. You | hand, the mercantile engineer is expected to, and does, | Sir,—I writeas one not attempting to criticise the con- 

cannot have condensation in absolutely clear space. effect repairs as necessary, in addition to his exclusive | clusions that Mr. Andrews arrives at in his paper on the 
But, some years later, J. J. Thomson thought electrifi- | duty as a watchkeeper. above subject. I write more for those who are desirous 

cation of the vapour particles would do away with the The term “‘ officer” has not the same meaning in each | of gathering knowledge and of attaining to clear ideas as 


effect of the curvature: that is to say, sufficient electrifi- | case ; hence the necessity to carefully distinguish between | to the matters affecting the strength of rails. . 
cation would make particles flat, and thus enable them | these differing terms. The word.“ segregation” is what I would be at. | This 
to exist, and a charged body 1s more apt to condense| In the second place this comparison fails, because there | word occurs a great many times (to put it mildly) in the 
vapour than an uncharged one. Similarly a charged | are units in the engineering staff of the Navy (not clas- | paper. Everything seems to suffer from segregation : It 
electron would act as a nucleus upon which vapour might | sified as officers) who are doing corresponding work to | 1s the only disease. Rails, areas, conditions, formations, 
condense. He took the tube containing the zine and | that done by officers in the merchant service ; and hence | compositions, constituents, all suffer from segregation. 
gauze plates mentioned above, and between the two he | the injustice done in the comparison of the engineering | Segregation may be heavy, local, transverse, internal. 
ued a cloud of vapour without dust. There are many | staffs of the two services if men in the one case are} In fact, segregation seems to attain to a kind of com- 
ways of doing this; for instance, the uranium rays, | eliminated, though performing corresponding duties to | plex individuality, which is not to be written down as 
or ultra-violet rays can be used for the purpose. Having | men classified as officers in the other case. anything else than itself : something mysterious. 

got the cloud, the next thing was to count the globules in| To be more specific, “‘G. J. M.” is grossly unjust tothe | As further tending to accentuate the individuality of 
it, and when this was done he had the number of electrons. | engine-room_artificers of the Fleet —a body of men | Segregation(capital S), itwonld appear that it is not known 
The problem was how to count the globules. Now| trained in the best workshops of the country, at their | to all the writers about the diseases of steel. It has not, 
youcan make a cloud by sudden expansion. If you take | parents’ expense, and who have proved themselves abso- | perhaps, been revealed to them. ' : ; 
an air-pump and give a few strokes a cloud will show | lutely indispensable to the engineering efficiency of His| A writer who follows Mr. Andrews in this week's 
itself in the receiver at once ; and if the amount of vapour | Majesty’s ships of war. There is little doubt but what | ENGINEERING recognises various steel diseases, amongst 
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others, crystallisation, liquation ; in the descriptive lan- 
guage of this author’s paper, a steel ingot may 

“ affected with pipe”... ‘seamed with cracks, torn 
by internal stresses, cleft by crystallisation, while the 
composition is rendered irregular by liquation.” 

I am by no means struck with the mania for standardi- 
sation that affects a great many engineers at the present 
time ; but, for. mercy’s sake, do let us have a standard 
scientific language in this one country. There are plenty 
of real languages to learn without beginning to study 
scientific dialects. 

I have a vague conception that Mr. Andrews means by 
segregation, separation ; also that other authors know 
this under the name of liquation—a name which has been 
used in metallurgy, I suppose, from the beginnings of 
that science. Then why introduce this newcomer, who 
is not content with displacing our friend liquation, but 
takes it upon himself to keep in the background all the 
other demons who would be proud to exhibit themselves 
as the enemies of steel, working especial evil at the birth 
and in the cradle ? 

Iam afraid I shall be exceeding your patience ; but, 
really, I have such great difficulty in throwing off the 
idea that this segregation is something almost meta- 
physical in nature and absolutely incomprehensible to 
any but a born metallurgical mind, that I was compelled 
to throw out a feeler for sympathy and help. 

Two things I would like to add: First, I bave studied 
the dictionary of derivations in connection with my diffi- 
culty. Next, I have the greatest respect and admiration 
for Mr. Andrews’ work, and would hail with much delight 
a collection of all his published results, say, as a Christ- 
mas present ‘‘ From the Author.” 

Tan, Sir, your obedient servant, 
THEOPRAK. 


THE EDUCATION OF ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Sir,—My only excuse for venturing to trouble you and 
your readers is that the subject is too important to be 
shelved. Ithas been neglected for years ; at last it seems 
that there is a hope for it—it is to be taken seriously. 

The Admiralty have had a good deal of blame thrust 
upon them ; let us agree that some of it is merited, but 
there is one noticeable thing—none of the critics have 
spoken ill of their ‘‘education for engineers” system. 

n the contrary, not very long ago, when the Institution 
of Mechanical Engineers were at Plymouth, and the 
Chief Engineer of Keyham Dockyard read a paper on 
the ‘Training of the Keyham Engineer Students,” some 
very kind and complimentary things were said. In point 
of fact, the course training in vogue there gives almost 
the ideal education for an engineer ; and for good reasons. 
First of all, there is no half-and-half attempt to educate 
a student in two or three years—the Admiralty fix a 
minimum of five. Some of our universities might, with 
advantage, make the five —. course compulsory ; their 
degrees would be more valued. Secondly, the Admiralty 
insist upon practice and theory going hand-in-hand 
through the whole course. here is no impracticable 
sandwich system, no unsatisfying evening lectures till 
9.30 p.m. The working day begins at the rational hour 
of 8a.m., and lectures are over at 8p.m. Competent and 
expert engineers supervise the training in the workshops; 
certificates for workmanship count for future promotion ; 
competitive half-yearly examinations in all the theo- 
retical subjects, and a paper on workshop practice, keep 
the “‘ wasters” on the alert; above all, there is what is 
often sadly lacking in university engineering colleges— 
discipline. 

_ There is a great similarity between this Keyham train- 
ing and that of the American universities; the best fea- 
tures of both should be a model for some of our English 
engineering colleges. But after all, there was no need to 
send expert commissioners to America—for fifteen years 
our own much-criticised Admiralty has been training en- 
gineers on as good a system as that of the Americans. 
And the deductions for those interested in University 
-easenag for engineers is simple. Briefly summed up 
ey are: 

1. That the old apprenticeship and premium-pupil 
system must be shelled, 

2. That the would-be engineer must pass a moderately 
stiff examination at school for entrance to a University 
college. No lower-grade students should be admitted. 

3, That at this college he must learn theory and practice 
together ; it must be equipped with up-to-date workshops 
—titting, pattern-making, machine, smithy, foundry, and 
coppersmith shops in charge of competent instructors ; it 
must have a well-organised drawing-office ; it must have a 
staff of specialists for the different branches of engineer- 
Ing; and in one respect it must be an improvement upon 
Keyham—the mathematics must be taught by an engi- 
neer, in engineering language. 

4, That the course must be at least four years. I would 
only give a diploma after four years, a degree after five. 

5. That it is almost essential that the students should 
be residential, in order that discipline may be maintained, 
and that the work may continue until supper-time. Then 
a as well as on Wednesday preg Saturday after- 

6. That ever 
Operation of all 








effort should be made to secure the co- 
the important engineering works in the 
fice, and that a Students’ Engineering Society invite 
1e heads of these works to read papers before its members 
~—which, from our experience here, these busy men 
willingly find time to do. The Students’ Engineerin 
lety may be made, if diplomatically encouraged an 
Not officiously interfered with, of the greatest educational 
value in the whole training. To encourage these student 
“Tee there has been started at this university a 
be, ap pope: | Journal,” which will readily 
Publish reports of all students’ engineering societies, and 





will endeavour to make all engineering students take a 
deep interest in their profession. It will also try to 
convince the manufacturer that it is to his own interest 
to abolish the premium-pupil system, for he will obtain a 
more efficient engineer from a university—as the Ameri- 
cans have proved already. 

7. Commercial training. —I need only refer to Sir 
William Preece’s recent utterances on this subject. It 
should be a portion of every engineer’s education ; appa- 
rently Cambridge will follow along this line of action. 

At present the above training, in its entirety, is given 
nowhere in England. Some will say that it is an im- 

ible ideal ; but there are always to be found imists. 
thers will object to the suggested abolition of premiun- 
ship, but only those firms who are not flourishing. Some 
will ask about the fees, but the workshops should pay for 
themselves, and high fees are paid for training in other 
— I hold that no college in the Kingdom 
as yet approached this subject in a really enthusiastic 
manner, and [I refrain from drawing unwelcome com- 
parisons. These are merely individual views, formed 
after a deep study of one of the most complex pro- 
blems of a complex profession; they are earnest con- 
victions given in all sincerity and with a real respect for 
the older generation. I have no agen for saying 
that anyone ever a with them, much less that any 
one more influential and talented than I will help to 
bring them forward; and yet I believe that unless ‘‘ edu- 
cation for engineers” is carried out after this system, 
it is doomed to failure and the deserved scoffing of the 
uneducated engineer. 
Yours very sincerely, 
The University, Birmingham. C. A. Smuiru. 





To THE EpitTor oF ENGINEERING. 

Srr, —As another student I should like to say a little in 
reply to Mr. Hewett’s letter on ‘‘The Education of 
Engineers.” 

In Clause 2, I beg to state that Mr. Hewett is somewhat 
wrong in thinking that many students attach too much 
importance to personal appearance. How often one sees 
what slovenly work isdone by the person who is negligent 
over his personal appearance, and who thinks that to look 
respectable is quite unnecessary ; and, on the other hand, 
if a person is tidy and neat at all, he is careful in all things, 
and you can be sure that his work will be satisfactory. 

Of course the true student is not to be confused with the 
dandy and impostor, who is found in all professions. 

In Clause 5, Mr. Hewett does not appear to practice 
what he preaches with regard to the genuine student. 
Surely ‘“‘it is a bad workman who complains of his tools.” 

A lecturer soon discerns his genuine students by their 
great attention to what he has to say, and they wil! take 
the thick with the thin, even if the subject is fearfully 
uninteresting, and will make it their business to keep 
~~ with the work, and a genuine student generally 

nds a way to do so. 

As a fellow-student in mathematics of Mr. Hewett’s, I 
am sure that my saying that one ought to at least try 
and respect the men who teach you is not out of place 
even here. Again, Mr. Hewett would alter his mind (if 
it could be altered) somewhat, if he was to criticise col- 
leges collectively, and not single one out and slaughter its 
weak points. 

The genuine student generally manages to get on, 
come what may ; the impostor impedes what good work 
there is always to be done. 

Yours truly, 
Epwin G. Lu. Roperts. 

Royal College of Science, South Kensington, London, 

S.W., November 24, 1902. 





To THE EpiToR OF ENGINEERING. 

Srr,—It was with very great enjoyment that I read 
the very admirable letter by Mr. Hewett in your issue of 
November 21. The difficulty of the subject of the educa- 
tion of engineers would be much lessened if the students 
themselves would realise that it is for their benefit that so 
many men are working so handsomely ; and they would 
greatly help the work, both by giving the systems a fair 
chance by working well, and, when possible, giving their 
ideas on the subject, so that they can feel that they play 
some t in the work. I heartily thank and congratu- 
late Mr. Hewett for his letters. I only wish that I could 
say the same for that sent by Mr. Jamieson, and printed 
in the issue of November 14. There is absolutely no 
point in Mr. Jamieson’s criticism of Professor Cormack’s 
address. If a lad is at work all day in the shops, he is 
physically tired in the evening, and cannot successfully 
do his work. It makes no difference if he learns his 
theory in evening classes at a technical school or by the 
much-advertised correspondence method, for the tired- 
ness is still present. 

Surely such a pointless free advertisement of Mr. 
Jamieson and his system is somewhat out of place in the 
correspondence columns of such a standard periodical as 
ENGINEERING. 


Yours faithfully, 
London, November 24, 1902. E. 8. A. 





To the Epiror or ENGINEEING. 

Srr,—It seems as if ‘‘the education of engineers” is 
likely to form as ular a subject for discussion as, say, 
“the Education Bil or ‘‘the Rise in the Rates.” 

It is all very well for men of experience, like Professor 
Perry, to give instruction to the public in this matter, but, 
whilst one may agree in the main with Mr. Hewett’s 
letter, he does not show the best of taste in volunteering 
advice on matters of which his own experience is so 
limited. 

When Mr. Hewett has shown that his own training has 
resulted in a great success, it will be time enough for him 
to pose as an authority. 





Of all the failings shown by lads attending technical 
schools the most prominent is ‘‘cheek.” Those who have 
had some sort of practical training in works are often the 
worst, imagining that they are finished engineers, and 
capable of giving advice to all and sundry, including 
would-be engineers and their parents. 

Cheek and talent, however, are two different things, 
though the former often passes muster for the latter ; but, 
as a matter of fact, a really talented man is usually a 
modest one. 

Presumably Mr. Hewett criticises the arrangements for 
teaching mathematics in the institution of which he is 
still a student, being the only one of which he has any 
experience. I hope the teachers, who have probably done 
their best for him, like that sort of thing. At one of the 
older colleges such a letter would lead, youn,’ to his 
expulsion, These older colleges—with all their faults— 
on the whole turned out gentlemen. I am afraid our 
technical schools have much to answer for in this respect. 

ours, 
Otp FAsHIONED. 








ELECTRIC CRANES. 
To THE Epitor of ENGINEERING. 

Sir,—If there is anything obvious in Messrs. Adam- 
son’s letter of the 14th inst., it is its length and irrele- 
vancy. I will not attempt to follow them through the 
cloud of ink they have raised, which obscures the issue ; 
and more than half of it need not have been written had 
they read my letters. The issue is not whether in driving 
a rope at 4000 ft. or 5000 ft. per minute, to transmit power 
to a crane, you will lose 5 or 6 horse-power per 100 ft. 
of shop, but whether you must of necessity lose this 
amount; or by reducing the speed of the rope one- 
half, and keeping the stress well within safe limits, 
get all the power necessary with a loss per 100 ft. of 
shop of some 1.3 or 1.4 horse-power. I have proved by 
the method which they state 1s the most accurate one— 
viz., by using a motor to drive the ro; that a 1-in. rope 
driven at a speed of less than one-half of that stated, will 
deliver 26 horse-power in useful work at the crane, this 
being over 86 per cent. of the power delivered to it. 
Whether the crane uses it economically or not, is beside 
the issue, and I did not think it necessary to explain, in 
view of the fact that I had stated the ropes were driven 
at 1800 ft. to 2500 ft. per minute, that when I made the 
experiment (not calculation) I aimed at the mean of these 
two speeds, and the speeds given by them. To be told 
the rope I did not try should have been tried, I was pre- 
pared for; the figures are : 2.05 horse-power per 100 ft. 
of shop, for the 14-in. ropes at 2500 ft. per minute. 

To reiterate time after time that an inch rope at 1800 ft. 
per minute will only give 6 horse-power at crane, without 
a shadow of proof, except that ‘* they can assure you it 
is modern practice,” is waste of your space and my time 
to read it. 

I am obliged for the figures me gre as to the results 
of their electrical power plant, which show that they lose 
35 per cent. of the ores indicated by their engine between 
its generation and the pulleys of their motors, and re- 

uire 28 lb. of feed-water per indicated horse-power. 

ot having the indicated power of the engine when there 
is 120 kilowatts available at the switchboard, I am unable 
to get the percentage accurately. This would leave 65 per 
cent. of the total power available at the shafts of their 
motors, and, unless they have entirely eliminated belts and 
shafting, they must add a loss due to these causes, and I 
shall be surprised to learn that they have anything more 
than 50 per cent. of the power indicated available at the 
machines. They have 675 brake horse-power of motor 
available to do an average of 128 brake horse-power of 
work ; therefore, 81 per cent. of the available power, and 
consequently of the capital, is constantly idle, and not 
directly productive. To complain of my statement that 
they recommend 60 to 80 horse-power fora 5-ton crane 
is superfluous. From recent quotations the amount of 
capital to install 675 brake horse-power motors with 
cables, &c., is approximately 8000/. to 9000/., and there- 
fore from 6500/. to 7000/. of capital is idle ; to this must 
be added the increased amount of repairs necessary in 
electrical machinery. ‘‘What a reflection on the effi- 
ciency ” of their installation. 

The statement as to the power lost by ropes being a 
constant one, is inaccurate, as Messrs. Adamson know as 
well as I do that no cranemaker of repute would put up a 
rope crane without providing a fast and loose pulley to 
stop the rope when the crane was idle; and I stated in 
my first letter that our cranes were so fitted ; but if the 
difference of loss between the two systems was 700 Ib. of 
feed per hour (which by the way it is not, because for one 
reason the light load of 1000 lb. of feed per Lour is a run- 
ning loss, not standing, and is chargeable to the motor- 
power used), this would only represent an annual 
charge of some 60/., and would not warrant a very pon 
capital = direct saving, but it leaves wide 
— for the imagination for indirect savings. 

n reference to the inquiry as to the different ways in 
which a crane may be worked during its life, I am pleased 
to say that we do not run our business for our cranes, 
Lut run our cranes for our business. Messrs. Adamson 
appear to run their business for their cranes ; and if this 
information is of any value to them, they are perfectly at 
liberty to come and get it for themselves. 

I have yet to learn that it is necessary in making up an 
estimate for a practically new installation to know the 
cost of the installation it would displace. If Messrs. Adam- 
son will frankly state the price at which they are prepared 
to install eleven cranes, fitted as they suggest, with three 
motors aggregating 16 to 18 brake horse-power, to give a 
longitudinal travel of 200 ft. per minute, a cross travel of 
70 ft., and lifting speeds such as they state are necessary, 
together with the necessary electric installation, I will 
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then have pleasure in giving them the capital account of 
our present cranes. 
Yours faithfully, 
ERNE8T GEARING. 
Leeds Forge, Leeds, November 25, 1902. 








THE SCIENCE OF BUSINESS. 
To THe Eprror oF ENGINEERING. 
Srr,— Your leader, ‘‘ The Science of Business,” issue of 
November 21, contains this sentence: ‘‘ Even if our 
superiority in manufactures were always beyond doubt, 
the observance of business habits would still be neces- 
sary,” which I find is not an accepted maxim by all firms 
here. Certain friends abroad, with whom I worked for 
some years in various capacities, recently requested me 
to advise them of tools and products which would help 
them in their business as general engineers. I wrote to 
seven firms, two of which answered fully and promptly, 
the rest, though prompt enough, incompletely. One I 
asked for catalogue and prices f.o.b. of certain hammers, 
and received two fine wood-cuts, with brief notices of their 
good points, and a letter advising such and a willingness 
to provide further information. No word of dimensions, 
weight, or prices. Another I wrote for band saws for 
metal, with price of extra saws. The price of the extra 
saws was overlooked—an important item toa distant firm. 
A third took no notice of a letter from me, nor of one 
from Cassier’s people, to whom I wrote for information of 
them. A visit to the town, involving a journey of 180 
miles each way (Glasgow- York) found them in full swing 
at the given address, and very glad to discuss business. 
A fourth I asked for some weldless forgings, furnishing 
sketches, and inquiring how close to finished sizes they 
would work, in order to know how much would have to 
be bored out. These quoted promptly, and said quotation 
allowed enough metal for finishing. From a fifth firm I 
wanted a stock line of small forgings and some special 
work. In three letters, discussing the special line, I re- 
peated my wish for the stock-line details, which I finally 
secured when seeing their representative about the special 
line. 
In each letter I distinctly stated the cause of my in- 
quiry, and generally that references would be furnished 
if desired. 
Perhaps I am too captious; and, if so, it is the result 
of the bad training I have had in the United States. I 
send for your information a list of the full names and ad- 
dresses of the firms above referred to, and am 
Yours faithfully, 
Manchester, November 24, 1902. WARATAH. 








AGRICULTURAL MACHINERY.—Our exports of agricultural 
machinery have kept up pretty well this year. In 
October they were represented by a value of 67,0082, as 
compared with 52,235/. in October, 1901, and 56,7887. in 
October, 1900. The aggregate value of the exports for 
the first ten months of this year were 719,595/., as com- 
pared with 672,431/. in the corresponding period of 1901, 
and 828,406/. in the corresponding period of 1900. It is 
noticeable that British agricultural machinery which is 
sent abroad is largely forwarded to European countries, 
the value of the exports made to the Continent in the 
first ten months of this year having been 516,549/., as 
compared with 486,742/. in the corresponding period of 
1901, and 617,971/. in the corresponding period of 1900. 
South American countries took British agricultural 
machinery in the first ten months of this year to the value 
of 55,508/., as compared with 72,006/. and 80,012/. in the 
corresponding periods of 1901 and 1900 respectively. 





More STEAMERS FOR THE P, anp O.—The Peninsular 
and Oriental Steam Navigation Company has at present 
70,000 tons of steam shipping under construction. Con- 
tracts have been soaently entered into by the company 
with Messrs. Workman, Clarke, and Co., of Belfast, for the 
construction of two twin-screw steamers, each capable of 
carrying upwards of 10,000 tonsof cargo. The vessels are 
to be named the Palma and the Pera respectively. A 
contract has also been let to Messrs. Barclay, Curle 
and Co. for the construction of a third vessel of the same 
type, to be named the Palermo. These three steamers 
will be placed on the company’s active list in the course of 
next year. Four large mail and passenger steamers—the 
Moldavia, the Mongolia, the Marmora, and the Mace- 
donia—which are being built by Messrs. Caird and Co. 
and Messrs. Harland and Wolff respectively, are = 
gressing ag rapidly as can be expected. Three of these 
steamers are to be delivered towards the close of 1903, and 
the last vessel will be ready for service shortly afterwards. 


PERSONAL.—We are asked to state that the American 
Locomotive Company has opened offices at 26, Victoria- 
street, Westminster. This company is an amalgamation 
of the following works: The oe eg 4 Locomotive 
Works, the Brooks Locomotive Works, the Pittsburgh 
Locomotive Works, the Richmend Locomotive Works, the 
Rhode Island Locomotive Works, the Dickson Loco- 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Ivron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 


line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. 
70 lb. to 801b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


The price of quicksilver is per bottle, the contents of which vary in weight from 
Heavy steel rails are to Middlesbrough quotations. 





office from 1, Rue d’Arenberg, to 20, Avenue de Boule-| Empire. Of this total, 43 were wrecked, 4 burnt, 8 aban- 





motive Works, and the Manchester Locomotive Works. | yard, Nord. doned at sea, and 10 lost in collision. We note from 

All agencies previously representing any of the above un- the returns that German steam tonnage is still less than 

dertakings have been terminated.—The Gilbert ArcLamp| Tur Quaaraasy List or Surprine Casvatties.— | a fifth of that belonging to the British Empire, in Phe 
recent 


Company, Limited, of Chingford, Essex, have appointed 
Mr. David Alexander, of 79, West Regent-street, Glas- 
gow, as their sole agent for Scotland and Ulster.—The 
Allgemeine Electric Company, which has hitherto had 


mated with the Electric Company, Limited, of 122-124, 
Charing Cross-road. The offices at Victoria-street will 
still be maintained and used us the headquarters for the 
central station supplies.—Messrs. Robert W. Blackwell 
and Co., Limited, of 59, City-road, E.C., advise us that 
their Paris office has been moved from 50, Boulevard 
Haussmann, to 20 Rue St. Georges, and their Brussels 


Lloyd’s — 

return showing the number of British and foreign vessels 
removed from the register during the three months 
etric , ending on June 30th last. In the case of steamers, 2 were 
offices at 25, Victoria-street, Westminster, has amalga- | b 
wrecked, and 5 lost in other ways. 
owned in Great Britain or the Colonies. Most of the 
unfortunates were of small size. 
of the 45 above recorded were only 67,581 tons gross. 
Two of the steamers we note were destroyed in the erup- 
tion at Martinique. i fo 
vesse's were lost, of which 11 were owned in the 








have just published their quarterly | of the immense efforts made durin years. 4 
total steam tonnage of the United Kingdom is 12,897, 4 
tons gross, and of the Colonies 754,803, making a total 

| 13,652,455 tons, whilst German-owned steamers aggregate 
| 2,636,338 tons s. France comes next with a tonnage 
of 1,104,493 gross, and the United States fourth wit 
1,095,788 tons gross. The latter does not, however, wl 
clude vessels navigating on the great lakes, where 6g 
shipping industry has of recent years taken a very remark: 
able development. In sail tonnage the United Statts 
stands second with 1,247,125 tons, as compared with the 
1,894,443 tons ot the British Empire. 





urned, 10 lost through collision, 3 foundered, 25 were 
Of the total, 20 were 


The aggregate tonnage 


In the case of sailing shi 
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Above, and on our two-page plate this week, we 
give some further illustrations of the bridge built by 
the Scherzer Rolling Lift-Bridge Company across the 
Chicago River. In a future issue we shall publish still 
further engravings, and will defer till then a detailed 
description of this interesting structure. 








INDUSTRIAL NOTES. 

Ir would seem that Australian politicians and labour 
leaders are ambitious to make the Australasian Com- 
monwealth a Social Democratic Republic in all save 
its name. With the general political issues these 
“Notes” have nothing to do; but the industrial in- 
terests at stake belong to the Empire, and more 
widely to the whole world of labour. Politically 
speaking, the Australian Colonies have barely reached 
their jubilee. The Australasian Commonwealth is 
but a two-year-old child. The country is large, and 
has vast resources — agricultural and mineral ; but 
the population is scarcely equal to Greater London. 
The ambition, therefore, to lead the world, in any 
sense, is of the vaulting kind, and may o’er-leap itself. 
Nevertheless, it is not to be rudely condemned. Aus- 
tralia may be able to make experiments which older 
countries dare not venture upon, and her experiments 
~~ in time become precedents in the world’s history, 
to be quoted as examples, and, perhaps, copied in the 
near or far-off future. The success or otherwise of 
all such experiments must depend upon conditions 
and circumstances—the temperament of the people, 
and the traditions, customs, and usages that exist. 
The latter have little weight in Australasia. There is 
no superincumbent weight of prejudice to be over- 
come as in the old country. To that extent the Aus- 
tralasians start fair. If they fail in one direction, 
they may succeed in another. They can compromise, 
re-start, or make new departures. 

The description given of the first session’s work of 
the Australian National Federal Parliament is a 
record in democratic legislation, and politically this 
seems to be the case, for the Parliament has enacted 
adult suffrage, abolished all property qualifications, 
and limited expenditure on elections. But it ex- 
cludes aliens —Chinese, Japanese, and coloured labour 
generally, Yet in the domain of the British Empire 
that means the exclusion of three-fourths of those 
under British rule. Native labour—dark-coloured—- 
is also being banished. At a date fixed, Australian 
mails cannot be carried on board steamships employ- 
ing black labour. Parliament has enacted a minimum 
wage of 110/. per annum for every Government em- 
ployé, man or woman, after three years’ service. The 
public service is to be open to all, without distinction, 
Whose proved ability enables them to compete, but only 
white persons. There is also to be a compulsory Con- 
Ciliation and Arbitration Bill, and one Patent Bill for 
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the whole Commonwealth. In looking through the 
entire list of measures, one is struck by their incon- 
sistency and incongruity. Political equality and in- 
dustrial disability go hand in hand. Liberty and 
tyranny fraternise on the basis of white versus coloured 
features. The record of legislation may represent 
the social democratic notions of the present day, but 
it does not represent the views of the old labour 
leaders, who fought for the abolition of slavery. Such 
restrictive legislation has its dangers, and may lead to 
divers disasters. 





The reported negotiations for a settlement of the 
American coal dispute, without awaiting the result 
and decision of the Coal Commission, have, it is stated, 
fallen through. It appears that the railway companies 
were anxious for a settlement, and some of the coal 
operators were favourable; but the malcontents 
among the latter were too numerous and too strong 
for the more peaceful party. The men and their 
representatives were not unwilling to arrange terms, 
if such could be agreed upon. The obstacles came 
from the other side. The reverse of this is sometimes 
the case in labour disputes in this country. There is 
always a section, great or small, who prefer to fight 
it out at all hazards. Human nature is about the 
same in the ranks of capital and of labour. Some- 
times on the one side, sometimes on the other, the 
war party is clamorous and persistent. The thought- 
ful and prudent as a rule favour peace, even if the 
result be a compromise. Conciliation and arbitration 
are founded upon compromise. An attitude of ‘‘ No 
surrender” is destructive of tke principles which 
govern negotiations. Happily, the non-success of the 
negotiations above referred to will not interfere with 
the work of the Commission. The members seem to 
be pursuing the even tenour of their way, and ere long 
it is hoped that the results will be made known. 
Meanwhile the strife has ceased. This is in itself a 
relief and a blessing. 





The doings of the British Labour Commission in the 
United States are being followed with interest, and 
reports from time to time furnish us with some indi- 
cations of the impression made upon the English 
delegates. It my that the representative of the 
cotton industry has been greatly impressed with what 
he saw in the fifty cotton mills which he visited ; and 
he has not hesitated to express his views regarding 
the method and results. He finds that the American 
mills are furnished with the best machinery, perfected 
up todate. They are larger than those in Lancashire, 
and equipped with the latest labour-saving plant. 
Machinery sent from England only about a couple of 
years ago was in ascrap-heap, being superseded by later 
improved machinery, which did automatically what 





in England is still done by hand. The output is enor- 
mous, and is growing with startling rapidity. Many 
weavers are running as many as twenty looms each, as 
compared with from four to six in Lancashire. But 
the wages earned are much higher—as high as 4J/. per 
week. It would seem that the old notion of limiting 
the output is being sadly shaken. Americans aro 
ahead of British workmen in this respect, and also as 
regards obstacles to employment. If an American can 
learn a trade or business, he is not debarred from 
following the calling he prefers by reason of the fact 
that he did not serve an apprenticeship to it. On these 

ints the British delegates will do well to ponder. 

achinists and manufacturers may also learn some 
lessons from the British delegation. 





The labour question is still exercising the serie 
of South Africa, but it would seem that the idea of 
introducing Asiatic labour is condemned. At the 
annual meeting of the Johannesburg Consolidated 
Investment Company, Limited, Mr. Carl Hanan 
strongly condemned the proposal. The chairman, Mr. 
S. B. Joel, stated that there would be no reduction 
in the wages of the whites, and that the employ- 
ment of a number of natives would also increase 
the demand for white labour. The crux of the ques- 
tion lies in the methods of employment. If Asiatic 
labour, or other coloured labour, is “introduced,” it 
means quite a different thing from the voluntary em- 

loyment of coloured labour requiring employment. 

sides, unfortunately, the white man as a workman 
has his prejudices. We see what is being done in 
Australia. In Africa there is abundance of black 
labour, albeit that it is not, apparently, just now 
quite available, or so it is said, or insinuated. A 
wise and liberal view of the situation is wanted, an 
adjustment which, while advantageous to the white 
man, shall not be unjust to the coloured population. 
We see some of the difficulties of such a position in 
the Southern States of America. 





In the Wolverhampton district it is complained that 
there is a lessened demand for finished iron in most 
branches. Various classes of pig iron have been re- 
duced in price from 1s. to ls. od. perton. Consumers 
of finished iron use this fact as an argument for further 
concessions in selling prices, as finished iron advanced 
in price for some time, while the rates for crude iron 
were stationary. Orders for marked bars have dimi- 
nished in volume, while for unmarked iron they have 
been so meagre that the works have been put on short 
time, while prices have so fallen that the margin of 
profit has been obliterated. Black sheets have been 
in irregular demand, and prices have gone down. There 
have been fairly good inquiries for steel bars, plates, and 
angles, but at low rates owing to competition. The 
position of the engineering and allied trades continues 
about the same, but the tendency appears to be in the 
direction of slackening off in some branches ; one or 
two are quiet even now. In the hardware industries 
the situation is still fairly good, generally speaking, 
but it varies somewhat. In very few is there any 
serious complaint of actual slackness, but there is less 
pressure in most branches compared with what there 
was, 





In the Birmingham district the iron trade is de- 
scribed as quiet; new orders are scarce and small in 
weight. Competition has led to a small reduction in 
the price of pig iron. Production is in excess of con- 
sumption, very little being sold. In some cases fur- 
naces are working short time rather than increase the 
stocks. The demand for finished iron has declined. 
The engineering and allied trades manifest no serious 
change, but the tendency is towards slackening off. 
In the other iron, steel, and metal-using industries the 
position is the same, but no very serious falling off in 
employment is reported. 





The position of the engineering and allied trades in 
the Lancashire districts has not materially improved, 
but there appears to be a more hopeful feeling as to 
the future. In all such cases there must be some 
foundation for such hopefulness. There is, as yet, no 
indication of actual improvement, no increase of 
new work coming forw to any appreciable extent. 
For the most part orders are being completed faster 
than they are being ig tomes except in some few 
— branches ; this, however, applies generally to 
all other branches of engineering. _No material im- 
provement is indicated in the textile-machine-making 
sections, now so long depressed ; and ironfounders are 
still very slack in most centres. Renewed activity in 
this branch would indicate a coming revival in other 
branches. In the iron trades the situation is not en- 
couraging ; it is described as disorganised. A want 
of <aaidiaas prevents speculation, and consumers 
only buy from hand to mouth, The position generally 
is ny as extremely unsatisfactory in the finished 
iron branches. In the steel trade business has been 
steadily quietening down. [Even the hopefulness in 
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the engineering branches seems to be damped by the 
position of the iron trades. 





The tinplate industry in South Wales, after a brief 
period of tolerable prosperity, has shown signs of a 
collapse. In view of the decreasing demand, and the fall 
in prices, it has been agreed to work short time in the 
months of December, January, February, and March, 
to the extent of one week per month, working three 
weeks only, instead of four. The object is to regulate 
production according to the demand. The manufac- 
turers outside the Association are being asked to fall 
in with this arrangement, which is supported by the 
workmen’s representatives, as well as by the Employers’ 
Association in the South Wales districts. 





Another serious strike has occurred in the shipping 
trades at Marseilles, caused by the ‘‘ naval conscripts.” 
On Wednesday in last week those on strike induced 
the crews of a number of vessels to join them. At 
first things were quiet, in view of some negotiations 
respecting the men’sdemands. Nosteamers were able 
to leave the harbour, and the mail services were 
seriously interrupted. The authorities took steps to 
secure freedom for any non-strikers, or men who de- 
sired to work. The strikers were refused permission 
to board any of the boats. The passengers delayed by 
the dispute were furious, and demanded the return of 
their passage-money, and compensation for the delay 
in continuing their journey to their destination. The 
negotiations for a settlement of the dispute failed, and 
the strike extended. By the end of the week 39 
steamers were lying deserted in the docks, and some 
900 dock labourers were in consequence thrown out of 
work. On Saturday they held a large meeting at the 
Labour Exchange, and resolved that unless the matters 
in dispute were settled by Wednesday, December 3, a 
general strike of all the unions should be declared. 
The dockers at other ports have refused to unload 
cargo steamers from Marseilles ; but the president of 
the Bordeaux Union of Maritime Workers has appealed 
to the men to arrive at an understanding with the 
shipowners. It would appear that the strike is ex- 
tending widely, for a general strike has been declared 
at Sfax, Nice, and Toulon. At Cherbourg also the 
dockers went out on strike on Saturday. These some- 
what sudden tactics over a widely extended area, in- 
volving large numbers not directly concerned with the 





agreement in South Wales and Monmouthshire for 
another year. In consideration of this, the coalowners 
agree to pay a slight additional rate for small coal, 
without any reduction. The miners’ representatives 
will lay the terms before the members of the Associa- 
tion for their decision. An extension for a year will 
not conflict with the Miners’ Federation. 

The arbitrator appointed to consider the claim of 
the Scottish miners for an advance of 6d. per day 
has awarded them 3d. per day advance, which is at 
least a justification of the attitude of the men. 

The miners’ dispute at Ruabon ended in a strike of 
about 1000 men on Wednesday in last week. Work 
in the mines had been reduced to one shift per day, and 
the other men’s wages were reduced accordingly. This 
they resented. 





The new mechanical transport companies of the 
Army Service Corps are trying to enrol a full supply 
of engineering mechanics and others for that service. 
At least ten branches are included in the list. 








THE PHYSICAL SOCIETY. 

AT the meeting held on November 14, Professor S. P. 
Thompson, President, in the chair, a paper on “ The 
Theory of the Aluminium Anode,” by Mr. W. W. Taylor 
and Mr. J. K. H. Inglis, was read by Mr. Inglis. 
Aluminium is very slowly acted upon by dilute sul- 

huric acid even at moderately high temperatures. 

ith dilute hydrochloric acid the action is violent, 
and it is found that if a little hydrochloric acid or 
soluble chloride be added to dilute sulphuric acid, the 
action is as violent as with hydrochloric acid of the 
same concentration. The object of the present paper 
is to find an explanation of this anomalous behaviour 
of sulphuric acid, and of the effect produced by the 
addition of chloride. It has long been known that, 
when an aluminium electrode is employed as anode in a 
solution of a sulphate or sulphuric acid, there is a very 
great resistance offered to the current, and that this re- 
sistance is due to a film which separates the electrode 
from the solution. If the aluminium is the cathode, or if 
other acids are substituted for sulphuric acid, this great 
resistance does not exist. It seems probable that the 
two phenomena are related, and that the film is also 
the cause of the slow action of sulphuric acid on 
aluminium. The authors have attempted to esta- 
blish a theory which will explain these phenomena. 


| The paper opens with an historical account of the subject ; 


dispute at Marseilles, seem to indicate a movement | and it is pointed out that the question is one of practical 
not purely industrial, but rather political, and there-| importance in connection with the use of aluminium 


fore all the more dangerous. 

The strike of the cigarette-makers in Cuba has ex- 
tended into a general strike of sympathy. It is said 
that every trade unionist in Havana has joined the 
strike. It is reported that the Mayor has expressed 
his woregean A with the strikers—that is, with the 
cigarette-makers in their demands for better wages. 
The employers, on the other hand, declare that in the 
ores state of trade it is impossible for them to pay 
1igher rates. The general strike eventuated in some 
serious rioting. Cars were attacked and motormen 
were injured. Several have been killed in the affrays 
that have taken place. It is said that 120 are lying 
wounded in the hospitals. | In consequence of the dis- 
turbances the authorities took vigorous action, and 
something like order has been restored. It is reported 
that the ‘‘ revolutionary veterans” have appointed a 
committee to mediate between the workers and the 
employers, but with what result is not at present 
known. This action rather indicates that internal 
politics have had something to do with the serious 
outbreak in Havana. 

The dispute in the plumbing trade at Liverpool has 
eventuated in a lock-out. The dispute was as to 
walking time, and originated in one shop. The em- 
ployers blame the men for going out on strike instead 
of seeking a conference with them, as the matter 
affects them all alike. 





Lord James of Hereford has fixed Thursday, De- 
cember 9, for hearing the representatives of the mine- 
owners and the miners with respect to the wages of 
the latter in the Federation districts. The noble lord 
has been very successful in his services in this respect. 
In most cases he has won ‘the confidence of both 
varties by his careful inqmries and his just awards. 

flay he be equally successfu! in this case. 





It is possible that the Mines Eight Hours Bill will 
no longer harass the House of Commons. The ques- 
tion has lingered long there, with varying vicissitudes, 
and without the least chance of an early settlement. 
Now the mineowners’ and miners’ representatives in 
the Federation districts are to meet in conference, and 
try to arrange matters in a friendly way, voluntarily. 
In Durham and Northumberland the matter is settled ; 
in some, if not most, of the coal districts in Scotland 
also the question has been settled. A generous atti- 
tude on both sides may settle the question for England 
and Wales. 

Efforts are being made to continue the sliding-scale 





| electrodes for the conversion of alternating currents into 
| direct currents. The first experiments were made with a 
| cell consisting of aluminium and platinum electrodes in 


dilute sulphuric acid, and were carried out to ascertain in 
what way the addition of certain salts affected the alu- 
minium anode. The influence of potassium chloride, 
bromide, nitrate, acetate, chlorate, and thiocyanate in 
various concentrations was investigated, and the 
authors conclude that the presence of certain ions 
enables a large current to through the cell. The 
reason seems to be that the film of aluminium hydr- 
oxide with which the anode is covered is permeable 
to certain ions, but impermeable to others. The anoma- 
lous behaviour in sulphuric acid would then be due 
to the impermeability of the film to the SO, ions and 
also to the Al ions. This explanation is in accord with 
the fact that reversal of the potential difference acting 
~ the cell immediately causes _a current to pass, the 
film being permeable to H‘ ions. Experiments were next 
made upon the rates of diffusion of various ions through a 
film of aluminium hydroxide. It was found that several 
salts of potassium diffused rapidly through such a film, 
but that the sulphate passed through very slowly. This 
strengthens the argument that the Dmcrnn behaviour of 
aluminium anodes in sulphuric acid is due to impermea- 
bility. It is suggested that the very small current which 
does pass may be due to a secondary action at the anode, 
in which the ions of water take part. The theory is con- 
firmed by a series of experiments in which the peculiarities 
of the aluminium anode are reproduced by means of 
a platinum anode coated with a film of aluminium 
hydroxide. A further test was applied in the direct 
measurement of the resistance of a film of aluminium 
hydroxide to the ge of different ions. Quantitative 
experiments which the authors have performed on the 
effect of the presence of different ions on the reaction 
between aluminium and sulphuric acid show that this 
reaction is considerably accelerated by the addition of 
potassium chloride. 

Dr. Lehfeldt said that the lines of explanation were 
probably correct. Referring to the behaviour of an 
aluminium anode in sulphuric acid, he said that the small 
amount of conduction might be due to the fact that the 
film was not quite impermeable. 

The chairman called attention to one of the experi- 
ments described in the paper, in which a potential differ- 
ence of 50 volts applied to a cell with a membrane of 
aluminium hydroxide between the electrodes produced a 
current of 0.07 ampere, and asked what the current would 
have been if the voltage had been reversed. 

Mr. Campbell mentioned some experiments which he 
had seen performed with an aluminium rectifier. He 
said that if an alternating electromotive force of small 
magnitude was applied to the electrodes of a cell consist- 
ing of two aluminium plates immersed in strong sul- 
pe acid, the electrostatic capacity of the cell was 
arge ; but if the electromotive force was increased, the 
pas fell considerably, and then did not recover on 

ucing the applied electromotive force till the cell had 





been allowed to rest for some considerable time. He 
asked for an explanation of this phenomenon. 

Professor Ayrton asked the authors whether the recti- 
fying power of an aluminium anode was a question of 
resistance or of back electromotive force. He said that 
if an aluminium anode and a lead cathode were placed in 
a solution of Rochelle salt and an electromotive force 
applied for about an hour, it was then impossible to send 
a current through the cell, even by increasing the electro- 
motive force to 120 volts. If such a cell was used asa 
rectifier, a black deposit was formed on the aluminium 
plate, which remained constant in weight. If a direct 
current was sent through the cell, a white deposit was 
formed, and the aluminium plate lost in weight. Pro- 
fessor Ayrton described some experiments which seemed 
to show that the po of these cells were connected 
with changes in the liquids of the cells. é 

Mr. Inglis, in reply to the Chairman, said that in the 
particular experiment referred to a reversal of the elec. 
tromotive force would have given a current of about 30 
amperes. In the experiment mentioned by Mr. Campbell 
the explanation might be that when the electromotive 
force was large the ions could permeate into the inter- 
stices of the film, and produce an effect corresponding to 
a diminution of electrostatic capacity. He thought that 
the power of an aluminium anode as a rectifier was due to 
increased resistance, and not to back electromotive force. 

A paper on ‘‘ A Determination of the Ratio of the Specific 
Heats at Constant Pressure and at Constant Volume for 
Air and Steam” was read by Mr. Mackower. he 
method employed in this paper is similar to that used 
by Lummer and Pringsheim, and consists in allowing the 
gas under investigation to expand adiabatically and mea- 
suring the lowering of temperature caused by such ex- 
pansion. The chief modification introduced was the sub- 
stitution of a platinum thermometer with compensating 
leads for a bolometer strip. The electrical contacts were 
made by a specially constructed mercury switch, instead 
of b bey and it was found possible to work with 
smaller quantities of gas than Lummer and Pringsheim 
had used. In the experiments with air the vessel used 
was of about 50 litres capacity. The pressures were mea- 
sured with an oil manometer, and the temperatures with 
the platinum thermometer. The time which elapsed 
between the instant of reducing the pressure and the 
reading of the final temperature was determined by 
means of a chronograph, and varied in the experiments 
described in the paper from .5 second to 5 seconds. The 
value of yy must be corrected on account of conduction and 
convection during this interval. A correction was also 
applied to eliminate the effect of radiation from the 
vessel to the thermometer. The author’s value for the ratio 
of the two specific heats in the case of air is'1.401. In 
the case of steam, a cylindrical copper vessel of about 
9.3 litres capacity was used. The vessel was enclosed 
in a copper jacket filled with steam, so that the steam in 
the inner vessel was superheated about 10 deg. Cent. 
The pressure in the jacket was kept constant by means 
of an automatic gas regulator, devised by Professor 
Callendar, which controlled the supply of coal-gas reach- 
ing the burner employed for the generation of the steam. 
The observations with steam were similar to those in 
the preceding experiments, but special precautions were 
necessary to prevent the condensation of the steam in 
the tubes leading to the vessel. The results for steam 
were not sufficiently accurate to justify the application of 
corrections for radiation and for conduction and convec- 
tion. The values of y deduced from two series of experi- 
ments were 1.307 and 1.304. 

Professor Callendar congratulated the author upon the 

ood agreement of the results of a difficult experiment. 

e mentioned the difficulties in overcoming conduction 
when working with steam at a high temperature, and 
pointed out that the author’s value for the ratio between 
the specific heats of steam a: closely with that which 
he (Professor Callendar) had recently deduced from theo- 
retical considerations. An important feature of the 
present paper was that experiments had been performed 
in which different periods of time elapsed between the 
releasing of the pressure and the determination of the 
final temperature. Referring to the fact that the author 
had used a platinum thermometer instead of a bolometer 
strip, he said that although a bolometer strip was more 
sensitive than a platinum thermometer, it was more 
sensitive than necessary in such an experiment. Another 
point in the experiments was the use of smaller quantities 
of gas than had hitherto been employed, an advantage of 
importance when dealing with rare gases. Frofessor 
Callendar then exhibited and described the pressure- 
gauge referred to by the author and used in his experi- 
ments. 

The Society then adjourned. 








COMPRESSION OF STEEL INGOTS. 
The Compression of Steel by Wire-Drawing During 
Solidification in the Ingot Mould.* 
By A. Harmer (St. Etienne). 
(Continued from page 728.) 
SECTION ITI. 
THE Metuop or CoMpREssiINnG STEEL BY WIRE-DRAWING 
DURING SOLIDIFICATION IN THE INcoT MOULD. 

In the earlier portion of the paper it was shown that the 
injurious influence of shrinkage began to make itself felt 
immediately on pouring the metal into the mould, and if ° 
vertical section were made through the metal, a vesse . 
the form shown in Fig. 1, page 727 ante, would sth 3 
tained, com of a solid but extremely thin shell, alre 
separated from contact with the mould owing to lateral 


* Paper read before the Iron and Steel Institute at 
Diisseldorf: 
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contraction, and filled with a heavy liquid, the weight 


which tends to burst the shell, producing cracks, through 
which it finds a vent. It is at this instant that pressure 
should be applied to this vessel from below for the 


urpose of supporting the weak shell by thrustin; 
: ainst the ge i 











walls of the conical mould. The shell 
is then forced upwards in the cone and closes in upon 
the central mass in proportion as the hollows tend to 
form within, due to shrinkage. Further, by hastening 
the solidification, the coarse crystallisation with cleav- 
ages is counteracted, and the tendency of the carbon to 


of | stress never occurs in any portion. 
portion as the ingot 


. press by producing a wedge-like action. 
i 
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‘ccumulate in the upper part of the ingot is lessened. This 
18 also effected by forcing the metal into intimate contact 
With the thick ingot mould, and especially by causing it 
to advance gradually towards the cold parts of the walls. 
oo is the operation of compression by wire-drawing, | 
which, by leaving exposed the upper portion of the ingot 
and applying pressure to the base, causes it to rise in the 
pong mould as though being forced through a draw- 
ute. The solid crust, shown in Fig. 1, doubles inwards, 
pri the internal metal polis. the action being | 
imiar to that of the pressure of the hand upon a rubber | 
ul, and by this means cavities are avoided, which | 
sg if the metal is left to contract freely. The pres- | 
- upon the base, or the rate of advancement within 
© mould, is so controlled as to keep the shell con- 
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ia Ie nll withons overflowing. The speed is 
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"ngot under a state of continuous pressure, but a tensile 
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without cleavage planes, greatly reduces liquation, and 
generally improves the physical properties, owing to the 
effect being similar to that of forging. Finally, on taking 
a vertical section through the axis, the compressed ingot 
presents a compact shape and appearance, whereas without 
compression the same metal would have resembled the 
ingot shown in Fig. 2. 

n order to effect the compression by wire-drawing, the 
mechanical arrangement which appears best adapted is 
that represented in Figs. 4 to 32, on pages 744, 745, 759, 760, 
and 761. These machinesare now actually in operation at 
the steel works of St. Etienne, and comprise the following: 

1. Three presses of 1200 tons capacity are employed, 
each capable of compressing a 5-ton ingot of octagonal 
form, or a 6-ton ingot of rectangular form. Together 


- | these can deal with the entire contents of an 18-ton fur- 
latter a; ing to the rate of contraction, exceeding the | nace (Figs. 4 to 25). These 
ater slightly, in order to maintain every portion of the | powerful than the type No. 8, shown in Fig. 4. 


resses are slightly more 


2. There isalso one press which can deal simultaneously 





PSs Ni ¢ The conical form, | with four ingots of 1400 ewt. each, for the large rolling- 
which is essential ry russony - lateral stricture in pro-'| mill (Fig. 26). 
vances, increases the power of the | 


This compression by wire-drawing being applied to the | 
metal immediately after casting, and placing the whole 
mass under pressure without causing any tensile strain, 
entirely prevents the formation of internal cracks from 
the first moment it is brought into action. It also pre- 
serves the absolute solidity of the ingot without pipe or 
cavities about the centre, produces a fine crystallisation 


Fig. 19. 

































3. A small press of a different t is employed for 
| small ingots of 1 cwt. to 2} ewt. (see ¥ie. 29). 

Further, by the kind permission of Mr. William 
| Beardmore, the author is able to state that a press for 
armour-plate ingots of 20 to 40 tons is very shortly to be 
put in operation at the Parkhead Works in Glasgow. A 
second one will follow within a short time.” 

An entire arrangement of large presses is represented 
in Figs. 31 and 32. These are capable of dealing with 
ingots of 20 to 40 tons, and are of the same type of con- 
struction as those for ingots of 5 to6 tons. <A few brief 
details concerning the press for 5-ton ingots might be of 
| interest. The arrangement of the three apparatus in 
operation at St. Etienne is shown in Figs. 14 to 24, pages 
744, 749, 759, and 760. s 

Two tie-bolts of forged steel (1 and 2 in Figs. 4 to 8) 
hold apart an upper and lower cross-piece (marked 3 
and 4). These tie-bolts are hollow, and the central hole 
of the one serves as a pipe to conduct the water to the 
press,* this keing led from the distribution valve through 
the pipe 5, and again from the tie-bolt to the hydraulic 
cylinder by rove Ms pipe 6. Through the central 
opening in the other tie-bolt are led two small cords 
having their lower ends attached to the ram of the press. 
Thence they pass up through the hollow bolt over two 
| pulleys 8 and 9, From the second pulley onwards the 
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separate, one being led over the 
indicator within sight of the operator, where it actuates 
a pointer which traces the cr.rve indicating the speed 


ulley 10 to an 


of ascent of the piston. The other is carried to the 
accumulator and governs the regulating valve, stopping 
the press automatically if the operator is inattentive or 
passes the desired point. 

The cast-iron cross-piece 3 carries attached to it a plate 
12, which is vertically adjustable, and serves as an abut- 
ment, against which the top of the mould rests during com- 
pression. The stripping cylinder 13, with a double- 
acting piston, is also carried on the upper cross-piece. 
The lower cast-iron cross-piece 4 has attached to it, first, 
the two supports 14, which serve to strengthen the whole 





arrangement ; secondly, the forged steel cylinder 15, and 






* In future it is recommended to lead the water in from 
below the level of the ground, to avoid the throttling of 





the piston 16 in its descent. 
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the actual piston 16, which carries the ram 17, extending | presents the appearance shown in Figs. 5, 6, 7, 8, 9 and 
—— both of these latter being also of forged steel. | 13. It then remains to compress the ingot, crushing it 

e intermediate cast-iron cross-piece 18 performs the | together, and wire-drawing it, meantime taking the 
service of guide to the ram 17. The operator is accommo- | precautions necessary, first, for keeping the ingot from 
dated on the platform P, within reach of the starting | flowing over and preventing the formation of pipe, and, 
valve 19, and the indicator 11. The quantity of water secondly, for pest ~ ti the excessive spurting of the hot 
required is very little, and can be supplied by an accumu- | metal out of the mould, which causes a waste, and is due 
lator of small size, which regulates the pressure and | to too great a speed in performing the operation. The 
controls the small pumps which feed it, contraction of the ingot must then be followed up, and the 

The compression is effected between the ram 17 and the | rate of this should even be slightly exceeded in order 
plate or abutment 12 attached to the upper cross-piece, | to compress the core of the ingot, but care must be 
The steel which has to undergo compression is contained | exercised not to allow the metal to flow over the edge 
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within its mould 27, and is brought up to the press on a|of the outer shell. 


small trolley 20, a track being provided for this purpose. 
Car for Ingot Mould.—The car 20 (see Figs. 10 to 13) is 


of cast-iron, and the axles of the wheels are of extra the 
strength to withstand the shock of the stripper, which is | values of the curve of the rate of contraction in terms of 


added to the weight of the ingot and mould. The car is| the time. This will then serve as a guide to the operator. 
moved by means of a pawl carried on a rack 23, which | The determination of the curve of the rate of contraction 
engages with the ribs cast underneath the body of the car, | may be made by determining the rate of advancement of 
At one end is attached an eye-piece, in which is inserted | the piston in terms of the time, for s = vt, where s is the 
a conical pin for stopping the car when immediately | space, v the velocity, and ¢ the time. If ¢ is taken as the 
beneath the press, and for fixing it immovably in that | unit of time, thens =v. ‘ : 
position, so that the centre line of the press corresponds| In attempting to establish theoretically this curve of 
exactly with that of the mould, the ingot, and the bottom | §) s without first taking into account the wire-drawing, 
of the mould. This latter (25) acts as a movable plunger | the only data at disposal are, on the one hand, the total 
ion. The under side is | contraction of the steel, and, on the other, the approximate 
25, and between it and | time necessary for the cooling of the metal. Combining 
the circumferential portion of the upper surface of the | these, and taking as basis the initial volume v of the 
ram 17 is allowed a play of 1 millimetre. If during its | ingot at the moment of casting, it may be determined 
passage upwards into the mould it should deviate from its | what will be its least volume 7, at the end of any period 
axis and tilt to one side—an unlikely event, but the | of time—for example, five minutes. Again, the portion 
occurrence of which must be provided against—the ram of | of the mould oecupied by the ingot (always at the moment 
the press, pushing then a’ one side only, will guide it | of casting) also was of volume v; but at the end of the 
back to the perpendicular course. It is well to protect | time this volume inc in consequence of expansion 
| tov. The difference v.—¥, represents at the end of the 


the upper surface of the bottom against the action of the | te \ \ ‘ 
steel during pouring by a cast-iron disc 26, 30 to 60 milli- time the space which would exist between the walls of 


metres in thickness, which may be easily changed when 


within the mould during compress 
of the special form shown in ‘ig. 
the 


latter had remained solid without forming any pipe. 





As regards the upward speed of | 
advance which is most suitable to give to the piston of the | 
press, this must vary according to the rate of contraction, | 
and can be judged by determining first the successive | 


the mould and _ the ingot resting on the bottom, if the 


worn out. 

Ingot Moulds.—The ingot mould is formed in the first 
place of a cast-iron casing, consisting either of one or 
several parts. This is the mould proper, the interior near 
the base being cylindrical in form—that is, with vertical 
walls. Then towards the top, beginning at the line X Y, 
the form becomes conical with a taper of 1in 30. Secondly, 
it consists of one or even two series of hoops 28 of cast and 
rolled steel, which encircle the mould and hold the 
several sections firmly together. 

When the car with the mould containing the liquid 
steel is brought beneath the press, the whole arrangement 





In 
order, then, to enable the compression to preserve the 
solidity of the ingot without forming an internal cavity, 
the press must have risen vertically at the end of the 
time through a space equal to the diminution of the 
volume of the cone of the mould corresponding exactly to 
Y2—v,. In this manner one interval of advancement of 
the pate is determined, and, in consequence, one point 
of the required curve is obtained. A series of calcula- 
tions, if it were possible to make them, would permit the 
construction of the complete theoretical curve corre- 
sponding to the shrinkage and to the cavity, without 


taking account of wire-drawing. To include the latter 
condition it would be necessary to accelerate the speeds, 

But the data are of too vague a nature to admit of 
tracing a definite curve in this matter, and, if plotted, 
such a curve could only be considered as approximate, 
and would require correction immediately in accordance 
with the results obtained ; for neither the exact tempe- 
rature of the metal nor that of the mould can be deter. 
mined at the end of a fixed period of time, 

An approximate curve having then heen established as 
rationally as possible, several operations were carried 
out with the press. The first ingots were divided longi- 








Fig.27. 
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| tudinally through the vertical centre-line, and after each 
pay yew | operation the curve was modified according 
to the results of the experiment. Each type of moul 
was found to have its distinct curve, which, when once 
| traced on the cylinder of the indicator, permits the exact 
| regulating of the upward speed of the press. : 
he indicator (see Figs. 19 to 21) consists of a oyline 
| drical drum 29 revolving on a vertical axis by means 0 
| clockwork 30. This carries a roll of paper on which 4g 
previously traced the curve of the upward speed of he 
piston, A pencil-holder 31 slides vertically upon the 
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ide 32, the pencil being gently pressed against the 
en by a light — The cord is attached at one 
end to the piston of the nw and passes through the tie- 
bolt 2, over the guide pulleys 8, 9, 10, the other end being 
fastened to the pencil-holder, which is thus caused to 
traverse vertically the same distance as the piston. A 
spring coil and drum 33 keep the cord under tension. 

For perfect compression the curve traced by the pencil 
in its vertical movement while the cylinder revolves by 
clockwork should appear superimposed upon the normal 
curve determined by experiment. 

After the preliminary trials as described above, it was 
found that the conduct of the operation could be simplified 
intwo ways, one of which related to the determination of 
the curve of speeds, and the second to the automatic con- 
trol of the press. Instead of taking an approximate 
curve for the investigation and following it while control- 
ling the press by hand, and then dividing the ingot to see 
if it is sound, it is much more simple to remove the strip- 
ping cylinder and substitute a mirror 35 at an angle of 
45 deg., which reflects the surface of the ingot within the 
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Figs 


work to be performed is therefore, like the contraction, 
constant for the unit of weight or unit of volume of the 
same kind of steel, and the formula may therefore be 


written thus 
PSL_ PS, 
V V; 

in which 

P and P, = the pressure per square centimetre on the 
large base of the ingot. 

S and 8, = the square surface of the large hase. 

L and L, = the length of the cylindrical portion before 
compression. 

V and V, = the volume of the liquid ingots. 

PSL and P, 8, L; = the work done by the press. 

PSL ain P, 8S, L,; = the work done by the press Lm 

Vi unit of volume for ingots of dif- 
ferent forms. 


This principle once established, the weight may be 
determined of the maximum size of ingot which it is pos- 
sible to compress by wire-drawing with a given pressure. 
Starting from the ascertained fact 
that a press of 1000 tons with a 
stroke of 635 millimetres (about 
25 in.) is suitable to deal with an 
ingot of 4 tons during the first 
phase of cooling, if it is assumed 


Fig. 31, 





the different types of simple presses, with the ingots they 
are capable of dealing with. 


SECTION III. : 


PRACTICAL RESULTS OBTAINED BY COMPRESSION BY 
WIrE-DRAWING. 

1. Increased Capacity of Existing Plant.—The practical 
results are of several kinds. Inan existing works of which 
the various buildings and mechanical appliances are well 
arranged, compression by wire-drawing increases the pro- 
ductive capacity by 25 per cent., and in consequence also 
increases the relative value of the works by 25 per cent. 

In constructing new works, for the manufacture of 
armour-plate for instance, the adoption of compression 
enables the same weight of finished products to be turned 
out, but with a reduction in the mechanical equipment, 
furnaces, and plant of 25 per cent. as compared with an 
ordinary works of the same capacity of output. But these 
are results which are difficult to show by means of figures, 
and the author will therefore confine himself to an ex- 
amination of the definite results obtained with regard to 
the general quality and economy of metal. 

2. Increase in the Proportion of Useful Ingot Metal.—- 
In the first place the economy in metal or the better 
utilisation of the material is clearly shown in Fig. 2. 
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mould during the whole:time that it is under compression | == | When the steel is not compressed, it is necessary to cut 
(see Fig. 18). By watching the mirror it is possible to | | off from the upper part of the ingot about 30 to 40 per 
control the press with perfect ease and to regulate its |cent. of the length, in order to reach the sound portion 
speed, keeping the ingot full of metal to the brim, with | ae renee ers | towards the base, which appears to the naked eye almost 
just a tendency to overflow. From a first trial is obtained Uf. Id. |compact. The advisability of removing a still greater 
in this manner an absolutely sound ingot. The top is | d i | waste piece is revealed by the aid of a lens or the micro- 
not quite so smooth as if the piston of the stripper had | . yu | scope. Photography, which is less exact than natural 
rested on it, and the stripping must be effected elsewhere; | ¢c h | sight, indicates a wastage of 
but this is a matter of no great difficulty. During com- | 4) Carbon. 
pression with the aid of the mirror the pencil of the in- b | k : 2 Total. Eggertz. 
dicator has traced on the white per acurve of speed of | | ae mid | 42 per cent, in length of ingot No. 3 36 42 
the press, and for the succeeding operations with the r 2 cea) mes! tees 42 5 e Pe . ee 25 
Same mould it is only necessary to follow the same curve. 58 ” a "9 23-35 41 
With regard to the second point, the arrangement for 69 9 9° ” 2. 2 37 
controlling automatically the press is shown in Figs.19| ‘** basins ltis interesting to note here 











that the ingot No. 24 was 
cast in a very thick mould, with a consequent strong 
cooling effect, a circumstance which improves the quality 
of the metal, but is of injurious effect as regards pipe. 
It shows a central cavity of remarkable extent towards 
= con-| the base, which is simply the result of the thickness of 

|the mould. The author decided, however, to show this 

ingot as an example of what is actually obtained in many 
The formula can then be written Bee 


to 21. For the sake of abbreviation the details of the , : yisds bale 
automatic valve are omitted, as these are chiefly points that all ingots are alike; their similarity can be thus de- 
of interest to engineers, and an outline only of the modi- fined : ae 

fications = the method as originally designed need be 1. Equal amount of conicity = a. 7 

given. These consisted, first, of bottom pouring (Figs. 22 ” : ; ae 
to 24) 3, Secondly, of the dapeibaaisbee cont eae of | 2. Equal ratio of height to the large base = D 
Several ingots ; and, thirdly, the doing away of the upper stant. 


structure of the press, to facilitate the filling of crucibles | 
(see Fig. 29), 





Before tained eee ise When steel is compressed by wire-drawing, it is suffi- 
anes ‘ore beginning the examination of the results it is | SL_S,I | cient if 4 per cent. is cut off the upper part of the ingot. 
om mnt note here the relationship which should exist | eee ees i 

Pen | 


An impartial examination of photographs of ingots 
which are representative of the numerous ingots divided 
sectionally at the steel works of St. Etienne proves 


he presses, the moulds, and the ingots. 


ompression by wire-drawing acts on the lateral sur- | and then P = P,; in other words, for similar ingots the 


aon ot the ee crushing them inwards to diminish the | pressure per square centimetre on the large base is theo- | clearly that the waste at the head of an ingot is 25 per 
Me ro at the same time performing work proportional | retically constant. With these data it is possible to draw | cent. less in the case of compressed steel than with un- 
ben Soke ont of the closing in of the material—that is to | up the Table on the next page, which gives approxi- | compressed steel, cast in iron moulds without refractory 

Y, to the contraction of each kilogramme of metal. The | mately, for the purpose of a guide, the characteristics of | lining. On comparing compressed steel with that cast in 
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TABLE I.—Grvine, as APPROXIMATE INDICATIONS, THE CHARACTERISTICS OF THE CHIEF TYPES OF SIMPLE PRESSES 


FOR THE COMPRESSION OF STEEL BY W1iRE-DRAWING AND THE INGOTS CAPABLE OF BEING DEALT WITH. 


























saave | Type Type | Type | Type Type | Type | Type | Type | Type | Type 
| No. 3. | No. 2 | No.3. | No.4. | No. 5. | No, 6. | No.7 | No.8 | No.9. | No. 10. 
Nominal capacity of the press. . tons) 75 100 200 300 400 500 750 1000 5000 | 10,000 
Pressure of water per square} | 
Approxi- | centimetre ..  .. kg.| 450 450 450 450 450 450 450 | 450 450 | 450 
mate par-J Diameter of compressor cylinder 
ticulars mm.} 150 175 250 300 350 | 400 475 550 1200 1700 
of presses, | Stroke of ram as oe. ep: 4) ee 200 | 285 345 400 | 445 545 635 1420 | 2m. 
Approximate weightof press kg.| 3000 | 7500 15,000 | 30,000 40,000 50,000 | 75,000 | 100,000 500,000 | 800,000 
;Maximum area of ingot at the) | 
base * ae sq. cm. 250 330 660 1,000 1,330 1,660 | 2500 3330 16,660 | 33,330 
Particu- Octagonal ingot cor- ( D mm.| 170 200 285 345 400 445 | 545 635 1420 | 2m. 
lars of responding to the } d ae 125 150 210 255 295 330 | 405 470 =1.050 m./1.480 m. 
ingots maximum area of i ne 550 650 925 /|1.120 m. 1.300 m. 1.450 m. 1.770 m.|2.050 m. 4.600 m.|6.500 m. 
—- base weight kg. 75 125 350 630 980 1350 | 2480 4000 44,000 | 120,000 
wened Minimum area possible at the | | } 
ter base of ingot sq. cm. 75 100 180 260 390 500 720 880 | 3900 | 80°0 
the fiat ‘) Pressure per square centimetre | | | 
ees anil on the base of ingot kg. 300 300 300 | 300 300 | 300 300 300 : 300 
I telomed Tota! lateral pressure tons 300 400 800 1,200 1,600 2,000 3000 4000 20,000 | 40,000 
a Ape Lateral area sq. cm.| 2820 | 3920 | 7950 | 11,600 15,600 | 19,300 28,750 | 39,400 196,000 |392,500 
red heat Pressure per square centimetre | } | 
. = on the lateral area . g. 106 103 101 | 103 102 | 104 104 102 1€2 192 
Length of cylindrical portion of | | 
\ the mould * 135 160 225 275 320 355 435 | 610 =: 1.130 m. 1.600 m. 


» Inm. 





Norr.—There are two phases in the cooling of a cast-steel ingot—(1) that which occurs from the time of casting till solidification 
is complete ; (2) that which begins from the moment of solidification till the ingot is cold. During the first phase the steel 
undergoes the greater part of its contraction, giving rise to cavities or pipe if left undisturbed. During the second phase the 
steel continues to contract slowly until cold, developing internal stresses if left undisturbed. Compression by wire-drawing may 


be applied during the first phase only to prevent the formation of cavities, in dealing with pron cogs | large ingots. 


It may also 


be applied during the second phase in order to diminish the stresses due to the final cooling, in dealing with comparatively 


small ingots containing more energy. 


In most cases it is advantageous to perform compression during the first phase only, then to strip the ingots while still hot, and 
plunge them in the pits previous to sending them for further treatment in the mills or forging presses. 
The particulars given above of the dimensions of the ingots are based on the assumption that the compression acts only during 


the first phase. 
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refractory-lined moulds, the difference in waste would be 
slightly less, but for the lining to have any effect it must 
extend some distance below the top of the ingot, and 
consequently that portion covered with sand must after- 
wards be removed, which causes considerable wastage. 
Besides this the lining is expensive, and tends to aggra- 
vate liquation. As an important technical result it may 
be assumed that a mean saving of 25 per cent. in ingot 
metal is effected. The pecuniary gain which results from 
this economy of metal is shown farther on. 

3. Compactness Conferred by Wire-Drawing.—Before 
pe to examine any other technical results it may 
ye shown here how the influence of compression affects 
the body of the metal during solidification, and how it 
finally renders the metal absolutely sound. Small ingots 
of about 120 kilogrammes were compressed during five, 
six, seven, eight, nine, and ten minutes respectively, 
and were then left to contract freely. 


No. 36 was under the press during 5 minutes. 
” 37 %” ” 6 ” 
” 38 ” ” 7 ” 
” 39 ” ’° 8 ” 
” 40 ” ” 9 ” 
41 ” ” 10 _ =, 


” 


After five or six minutes the metal is still liquid, or at 
least pasty about the centre at the time the action of the 
press was interrupted. The subsequent contraction took 
place, to the injury of the part not yet solidified, and it 
yielded to the tension, leaving cavities, which, however, 
diminish in size as the time more nearly approximates to 
that necessary for solidification. At the end_of eight 
minutes solidification is complete, and this period corre- 
sponds, for the ingot of 120 kilogrammes, to what was 
before termed the first phase of cooling. If this were 
taken to the mills immediately on leaving the press, and 
there treated mechanically, it would give a perfect metal. 
If, on the contrary, it is allowed to cool after these eight 
minutes of compression, the ingot remains solid, since the 
metal is no longer mobile. Cavitiescan no longer be formed, 
but the manel is cracked by the shrinkage subsequent 
to compression. The lowest limit for the compression of 
ingots of 120 kilogrammes is therefore eight minutes, the 
compression leaving them free at the moment that solidi- 
fication is complete, and while the metal is still weak. 
At the end of nine minutes no defect is apparent to the 
naked eye, notwithstanding the shrinkage which con- 
tinued after compression. If in regular practice—in the 
manufacture of crucible steels, for instance—the ingots 
were allowed to cool to the temperature of the atmosphere, 
a compression of nine minutes would then be found to be 
almost sufficient. 

Still, in order not to risk coming too near the limit, a 
compression of ten minutes’ duration ought to be allowed 
for ingots of 120 kilogrammes with moulds of low cooling 
power, such as were employed in these tests. Absolute 
soundness of metal aio then be assured ; but even then 
it would be preferable to work it immediately on leaving 
the press and not allow it to cool. A compression of 
ss minutes’ duration is, however, sufficient if the ingot, 
while hot, is stripped and sent to the rolling mills. For 
crucible steel, the time necessary for compression is less 
than for open-hearth steel, since the pouring is much 
slower. The influence of compression by wire-drawing 


rapidly as the base, a condition which favours the chemical 
homogeneity of the metal. 
(To be continued.) 








Tue New AmericaAN ArmourRED Crutsers.—It is 
claimed for the armoured cruisers Tennessee and Wash- 
ington, authorised by Congress on July 1, 1902, that 
they will be more age od armed than any other 
cruisers in the world. They are to be built by contract, 
and to have a trial displacement of 14,500 tons, as speci- 
fied by the Act, with ‘‘the highest practicable speed.” 
The majority of the members of the Naval rd 
of Construction are agreed that a speed of 22 knots 
will be enough, combined with very powerful armament 
and armouring. The acting Secretary of the Navy has 
approved the plan, although Admiral Melville, engineer- 
in-chief, has presented a report in which he describes 
the new vessels as battleships. The general features and 
dimensions will be as follows: Length, 502 ft.; beam, 
72 ft. 10 in. ; mean draught at trial displacement, 25 ft. ; 
maximum displacement, 15,950 tons, with mean draught 
of 27 ft. ; normal coal capacity, 900 tons; extreme, 2000 
tons; range of action at 10 knots, about 6500 miles; 
and at full s about 3100 miles; maximum indicated 
horse-power (estimated) for the speed of 22 knots, 23,000. 
The cruisers will be built with much sub-division. They 
will have a freeboard of about 18 ft. amidships, 24 ft. for- 
ward, and 21 ft. 6 in. aft. The hull will be protected by 
a 5-in. belt, extending from 5 ft. below the water-line to 
the upper deck, and extended to the stem and stern with 
a reduced thickness of 3 in. Extending from the gun 
deck to the armoured deck will be bulkheads of 5-in. 
armour, and these and other bulkheads, uniting with the 
barbettes, will form acitadel. The armoured deck will ex- 
tend from stem to stern, and be from 1 in. to 14 in. thick 
on the flat over the engine and boiler spaces, 4 in. 
thick on the slopes, extending to the bottom of 
the belt, and 3 in. on the slope forward and _abaft. 
A coffer-dam, 30 in. thick, will be introduced from 
end to end between the armoured deck and the 
berth detk, and will probably be filled with water-ex- 
cluding material. The armament will comprise four 10-in. 
guns in two elliptical balanced turrets, with a maximum 
of 9 in. of armour, located within cylindrical barbettes 
with a maximum of 7 in., these extending from the 
armoured deck to well above the main deck, and turning 
through an are of 270 deg. ; sixteen 6-in. quick-firing 
mounted, four in independent armoured casemates on 
the main deck, the remainder in broadside on the gun 
deck, all on pedestal mounts, four of them capable 
of being trained right ahead or right astern, and all turn- 
ing through an arc of about 115 deg.; twenty-two 
3-in. quick-firers, in sponsons on the gun deck, and 
on the broadside on that deck and the main deck; 
twelve 3-pounder semi-automatic and two 1-pounder 
of the same; two 1-pounder quick-firers; three field 

ieces and eight machine and small automatic guns. 

he ammunition and shell rooms will so arranged 
that about one-half of the total supply of ammuni- 
tion will be carried at each end of the ship, and for 
handling ammunition along the central passage there 
will be ammunition conveyors. Provision is to be made 
by power hoists for handling the 6-in., 3-in., and 3-pounder 
ammunition at the rate of seven rounds per minute, and 
there will be a supplementary means for man-handling 
the ammunition. Special attention is given to the arrange- 
ments for coaling the vessel, and it is intended to hoist 
bags in over all, and lower them directly through large 
hatches to the gun deck. Feed water for the boilers will 
be carried in the double bottom. Distilled water will be 
produced at the rate of 35,000 gallons a day, and ice at the 
rate of 3 tons daily. A laundry will be provided capable 





on the cooling is noteworthy, as this takes place almost 
evenly from top to bottom, the head cooling about as 


of wae te 100 men per day, and there will be a fully- 
equipped bakery. 





FLOW THROUGH CENTRIFUGAL PUMPS, 


Notes on Some Experimental Researches on Internal Flow 
in Centrifugal Pumps aud Allied Machines.* 


By Jas. ALEx SMITH. 


Introduction.—The purpose of this paper i: limited to 
bringing before the Institute simple means of rendering 
visible, or recording oe eae | the course of the 
fluid current in typical equivalents of hydraulic machines, 
especially in the rotary parts thereof. It is intended at a 
su uent date (probably next month), with the permis. 
sion of the Institute, to amplify this communication by 
exhibiting results of various combinations and giving 
some deductions arising therefrom. 

It is with diffidence that the writer ventures, in re. 
sponse to a call for a paper, to submit the appended notes, 
First, because they are, so far as he is concerned, in the 
nature of a by-product in another field of research, and 
therefore the adaptation of the instruments to hydraulic 
analogies, and the revision and elaboration of the rough 
jottings have not received that special attention and the 
time the subject properly merits ; much must necessarily 
remain unwritten, much might have been more clearly 
expressed. Secondly, the problem has been dealt with so 
extensively—not exhaustively, for finality is not yet— 
that it would seem none but specialists of wide experience 
need hope for success. Still, the very importance of the 
question may justify re of any matter, how- 
ever incomplete, provided it contains the germ of a new 
method of attack, or affords reasonable hope that, in the 
hands of those competent to grasp’ the subject and its 
applications, it may give rise to consideration from a new 
point of view. 

_ The broad question is of more than abstract or academic 
interest ; in general engineering—especially as regards 
irrigation—it is vital. 

nroughout the whole of the variations of prime movers, 
those yielding the best results transmit energy through 
a revolving shaft or pulley. The most economical and 
compact reciprocating steam engines are found under this 
classification. Gas engines, with their great future, are, 
according to present design, essentially included. The 
electromotor and the steam or water turbine are almost 
the acme of the principle. Logically, a cheap, simple, 
compact, quick-running rotary pump, directly connected 
and devoid of valves or mechanical complexities, is the 
complement of the motors referred to. Unquestionably 
the combination would be all but universal were the 
efficiency of the centrifugal on high or varying lifts and 
discharges comparable with that of its reciprocating rival. 

It is nothing less than a mechanical barbarism to load 
a machine with details wholly extraneous to the object 
sought, if it be possible that the part which renders the 
complication inevitable might, by the substitution and 
judicious improvement of another type, be eliminated. 
In addition, the advantage of continuity of action, when 
continuity is not incompatible with the end in view, may 
be taken as an axiom in mechanics. All deviations there- 
from involving changes in velocity must, in practice, be 
accompanied by a diversion of energy to non-useful ends. 

The numerous papers and interesting discussions re- 
corded in the Proceedings testify that members are fully 
seized of the urgency of the problem, but unity of opinion 
has not been manifested. Clearly the subject is highly 
controversial, and in what should be the exact science of 
engineering, controversy as to fundamental truths should 
have no place. Wide differences of thought imply that 
actual data are absent or lacking in the range requisite to 
ae of the crystallisation of deductions into laws or 

ormule of general and relatively simple application. 

Unfortunately, the available recorded data or statistics of 
authoritative modern tests bear out this view ; even hints 
serving as finger-posts to define paths along which the 
slow and expensive processes of mechanical evolution 
might be most me pursued, are wanting, and the 
— of the procurable machines negatives an inference 
that, for purposes of individual profit, the information 1s 
withheld, though extant. The matter is well worthy of 
systematic investigation considering the number of ser- 
vices concerned, and the low efficiency of most, and even 
the best, centrifugals when judged by an ideal standard 
not apparently unattainable. 

The mathematical treatment certainly has not, been 
neglected ; indeed, it is a question whether, in view of 
the existing stock of facts, it has not been pushed too far. 
Hypothesis based upon surmise ill supplies the place of 
theory established upon observed fact. : 

All seems to indicate the necessity of interrogating 
Nature—never silent to the earnest seeker after truth— 
by direct experimental methods, more especially as the 
ordinary designer, versed in users’ requirements, workshop 
technique and limitations, is much more certain of his 
results when they arise from the consideration of matters 
within the category of the visible, or measurable, and not 
requiring mental translation from mathematical sym 
lism to the brain images of the concrete facts that 
symbolisin is intended to denote. ‘ 

The possibility of applying the ‘‘ stream-line ” method 
to rotors was casually alluded to when Professor Hele- 
Shaw’s beautiful experiments were yet novel—in fact, the 
extension of the idea from the case of flow in planes at 
rest to streams in planes in motion was an obvious deve- 
lopment—but it does not ap that the suggestion has 
materialised hitherto, either in actual apparatus or detail 
specification. ait 

It is not to be inferred that the instruments exhibited, 
and in which that principle to some degree enters, are “* 
conception or in their incomplete state, capable of reach- 
ing to more than a partial solution of the many inte 
possibilities and combinations. For instance, flow in the 





* Paper read before the Victorian Institute of Engineers 
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apparatus is (sensibly) in two dimensions only. 
three dimensioned space must be dealt with. ¥ 


in practice | other of integral lamin 1s to be followed, two fluids must | fixed, and with orifices of efflux so designed that the 
he entrance | be used ; the greater flow then consists of ordinary water, | effluent, supplied under pressure, shall at exit pursue a 


of fluid to the ‘‘eye” of the discs may not be in effect | the lesser of filamentary streams of coloured liquid in- | path possi inci i is- 
strictly analogous to the initial axial flow under actual | jected into the main Sek ert ame tas eget ronnie: beng hfs owe 


conditions. In the experiment the discharge from the | 
runners is into the atmosphere freely, in the pump into | from a hi 


water under pressure 
Noe constructive restrictions, 
removable, it would seem that useful work may 


forces in action. 


e m done | 4), 
in observing the tendency of the results arising from the | 


| 


charge from an actual given runner. Flow is rende 


To measure the forms and motions of streams resulting | apparent by mixed streams, but special illumination is 
gh velocity of rotation, advantage is taken of the | not requisite. 
_. | fact that the eye is capable of recognising objects illu- | 
ssibly | mimated for an exceedingly short period—certainly Jess | cation of stream-line demonstration. 
20 100,000 second—provided the light is of sufficient 


It may be that the engineer, with a | intrinsic intensity. Hence, if the rotating discs be lighted | lantern slide size—may be taken direct without a camera, 


The arrangement gives approximations, and is an appli- 


, but if the 
otographs— 


The scale of the instruments is arbit 
effects occur within a three-inch square, 


graphic delineation before him, will, by the application | for a period so short that the angular motion during that | and the derived positives enlarged by the optical lantern 








of a series of variations, be enabled, to some extent at 
least, to avoid the cumulative losses arising from impact, 
eddy friction, dead water, constriction, undue length of 
path, and so on, all causes tending to dissipate the energy 
of motion in ultimate useless heat effects. 

At least the means are of ready applicability. An idea 
may be tested or fixed, expeditiously, in miniature, in the 
laboratory, and at the cost of a little pasteboard and a 
trifle of time. 

General Description. —'Two instruments have been 
evolved, designated—tentatively—a vorteximeter and a 
volutimeter; the first is designed to analyse vortex or 
Whirl in the runner; the second, the spiral current in a 
Siven casing. 

In the vorteximeter fluid, or fluids, are supplied through 
4 revolving shaft to a space separating two glass di 
fixed pulley-wise upon the otlielia. The discs are kept 
apart by pieces of card representing vanes. When the 

neral stream outline alone is required, a single-coloured 

uid suffices ; but when in addition the sliding over each 








time is negligible as compared with the magnitude of the 
movements to be observed, it follows that the disc will 
appear at rest. If, further, it is arranged that successive 
illuminations shall occur when the vanes are in the same 
relation to a fixed point, and at intervals of not more 
than ;'5 or + second, then the disturbance of the retina 
will continue between flashes, and the brain will receive 
the impression of a constantly-illuminated object at rest, 
if the phenomena observed constant. If there be a 
sequence of phases they will blend into a series giving 
the effect of change in a non-rotating body. 

The speed of rotation of the discs is, of course, a quan- 
tity dependent upon the hydraulic problems to be treated ; 
but whatever that speed may be with suitable adjust- 
ment, the discs seem stationary, although at low speeds 


discs | the light may flicker. 


In the volutimeter it has not, so far, been found expe- 
dient to rotate the runner. The instrument consists of 
glass planes separated by paper templets representing the 
casing to be tested, but the equivalent of the runner is 
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to any desired extent. In the case of the volutimeter 
es may be made if the instrument itself be 
utilised as a slide. 

Optical enlargement will be found to much facilitate 
study. 

_ Details of Construction and Use.—Similar letters denote 
similar parts in related figures : 

Vorteximeter, Figs. 1, 2, and 3. The discs A are of 
| perk ag in. thick by 6 in. in diameter, perforated 
centrally with ?-in. holes. They are carried and rotated 
by a shaft B running in bearings in a bracket C; the 
front bearing D is coned and fits watertight in its bush, 
and by means of suitable ports and grooves provides two 
separate channels to the space between the discs for the 
clear E and coloured F fluids. The former escapes as 
a broad annular flow; the latter discharges through fine 
perforations. Motion is imparted to the axle by a bevel 
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wheel G and trundle pinion H, geared 6:1 or, alter- 
natively, by a belt over a grooved pulley I on the shaft. 
For steady running either method may be used in connec- 
tion with a motor or heavy flywheel; but when studying 
change of velocity effects, manual driving, with the in- 
timate correlation of eye, brain, and hand, is prefer- 
able. Hand driving is effective up to 1800 revolutions per 
minute. 

Light is transmitted periodically by the rotating shutter 
J, consisting of two plates of thin metal, fitting loosely on 
the shaft, until nip in any position relative to each 
other or the glass discs, between-the threaded pulley I 
and a milled nut K. That plate nearest the light is fur- 
nished, at a radius of 2 in., with various holes and slots ; 


the other has one horn-shaped aperture only, designed to | ©” f 5 h th 
cut out all those in the first plate save the one in use, and, | Pvith és ott de or brass, a with w 
if required. to reduce the length of that. Three slots, each | with water) down to was grad 


4 in. long, and respectively y4, in., ;'; in., and in. wide, | 


meet all requirements. The first used in a well-darkened 
room for fine markings, the second for general work, the 
third for photographic work or rough determinations. 
Light is derived from an acetylene flame (from a ‘‘ceetee ” 
half_foot burner) enclosed in the lantern M, collected and 
concentrated upon a slot in the cap N on the nozzle by a 
compound condenser consisting of two 14-in. in diameter 
by 2-in. focus bi-convex lenses, and a third similar focus- 
sing lens. The slot in the cap (just clearing the revolving 
plate) corresponds with that in the shutter. Interchange- 
able caps are preferred to a variable slit. 

The optical problem is to pass as much of the available 
light through the slit as possible, and at such an angle 
that none of it shall be wasted by falling without the 
useful area of the glass discs. It must be remembered 
that only a fraction of the light finally reaches the eye. 
First it is cut down by the shutterin the ratio of the time 
of opening to time of eclipse, say 1: 300, then the pro- 
portion of light from the flame reaching the slit is in the 
inverse ratio of the whole area of the flame mantle to the 
area of the slit, say (assuming the #y-in. slit), 1 : 20; hence 
the final ratio is 1 : 6000, and that or 1-6000 of unity re- 
presents the feeble illumination reaching the eye. 

Illumination is a function of the factors named, not of 
the speed of revolution. 

The electric are or mixed gas jet would, under certain 
circumstances, be advantageous. 

For visual work a sheet of finely ground glass, placed 
immediately behind or before the — discs, greatly helps 
vision ; without such aid only those parts of the discs 
immediately between the eye and the slot would be seen. 
Pot opal is too dense as a diffuser; flashed opal cannot 
be obtained in Melbourne. Much the best method is 
that finally adopted—viz., ep the back surface 
of the disc next the light. ear glass is retained for 
photography. 

Water, preferably boiled to expel air, is used as the 
colourless fluid, supplied per the tube E under a head of 
about 12 in., and regulated by a pinchcockO. The 
coloured fluid under a head of about 20 in. flows by the 
tube P. As colouring matter, permanganate of potash, 
logwood, and iron salts, analine ‘‘acid black,” inks, &c., 
have been used, but as a good non-actinic, distinctive 
colour analine, “scarlet R.R.” in a strength of about 30 
grains per pint has been adopted. The splash-guard Q 
and waste-pipe R collect and convey thedischarge. Full 
view of the discs is afforded at all times. 

If outlines alone are under consideration, one —a 
coloured—fiuid is used ; but in that case, escaping cen- 
trally, not through the fine perforations, it may be caught 
and re-used indefinitely. Speed of rotation at any par- 
ticular phase is noted chronographically by electric 
contacts on the floor and driving mechanism 8 

Templets are cut from thin three-sheet card, or 
enamelling board, about ,; in. thick. Ribbon brass, lead 
foil, gutta-percha, &c., have been tried ; also variations of 
thickness through a considerable range, but 7y-in. card is 
most satisfactory. 

The volutimeter (Fig. 4) may be placed in any suitable 
— apparatus or used alone without lantern en- 
argement, 

wo glass plates A witha paper templet C between 
them are secured in a frame B. .The back plate is perfo- 
rated with’a 1-in. in diameter hole countersunk on the 
inner side. Within this se is secured a brass plu 
and plate D, permitting the entry of clear and per se 
streams through the tubes E and F. The water is col- 
lected by the tray G and pipe H. 

It will not be found.advisable to use paper more than 
rtv in. thick for the templets ; these may be affixed per- 
manently to loose = of 26-02. selected window-glass 
(plate is theoretically better) by bichromated glue, and 
retained for reference. 

Recording Results.—Photographs are simply obtained. 
In the case of the vorteximeter, pieces of any smooth, 
thin, rapid bromide paper—Kodac glossy white ‘‘A” 
for instance—are cut to appropriate forms and sizes. 
Moistened with water, they are squeezed, gelatine side, to 
the glass by the fingers, the paper will adhere at all 
ordinary speeds. This simpie method was arrived at 
after much more complex means had been tried. A slot 
of a third of an inch or more in width may be used. 
Crispness is here dependent, not upon s of eclipse, 
but chiefly upon the parallax introduced by the thickness 
of the glass—a negligible quantity. 

The preceding adjustments are made by ruby light, 
filtered through a strip of glass in the slot T in the lantern 
nozzle. 

When adjusted the machine is started, run until the 
correct phase is visible through the wet paper, and ex- 
posure made by raising the ruby glass din Exposure 


may be at discretion ; with steady running a quarter of a 
minute may be given for incipient cavitation, and with a | be 
special appliance to use concentrated sunlight a very 
small fraction of a second suffices, 


The volutimeter effects may be dealt with as in ordi- 
nary photographic enlarging ; this and development, &c., 
need not be dwelt upon. 

The flow, located by lines etched (and darkened) in one 
of the discs, may be sketched, or it may be traced upon 
ground glass, gelatine, or tracing paper. The results {the 
— glass first varnished), or photo transparencies 

Tom negatives made as described, and waxed, may be 
enlarged by lantern or camera. 

Variations.—The discs need not necessarily be of glass 
nor planes. Glass may be worked to form other than flat 
discs by the optician’s methods, or it may be turned in 
the lathe as though it were hard cast iron, maintaining 





the tools keen and lubricating with turpentine. A suffi- 
cient finish may be given to the moat | grinding with 
i , using emeries 
es. Special channels 
of varying depth may be etched with hydrofluoric acid. 
Celluloid pressed, or non-absorbent marble worked, to 
form may be utilised ; in the latter case observing from 
the back by reflected light. : 

Photography by quick-flash powders and the electric 
spark been been tried, but are wanting in simplicity, and 
prevent attention being concentrated on main issues. 

Eclipsers running 8000 revolutions per minute have 
been used, but such high speeds were not’ found to be 
warranted by results. 

Many other modifications were, in the course of the 
work elsewhere alluded to, tried, but they would more 
fittingly form the basis of notes on stream-line methods, 
and need not be further alluded to here. s 

Much small detail has been given above, because in 
the writer’s experience the absence of minute has fre- 
quently caused him wholly unnecessary labour in repeat- 
ing other published experiments. 


APPENDIX. 

Figs. 1, 2, 3, and 4 have been explained. The other 
illustrations are from effects to be shown to - night, 
although more fittingly they should be deferred to a 
future time. 

Photographs of a stencil between the glass discs taken 
when at rest, and also when the discs were running at a 
speed of 35 revolutions per second, prove conclusively 
that the photographs may be implicitly relied upon to 
record the phenomena occurring between the discs when 
in motion, 

In Fig. 5, A, B, and C are diagrams sketched from 
negatives taken at a speed of 1500 revolutions per minute, 








using one fluid. 
| Ais the path (in the space between the glasses) of a 
| fluid after discharge through a thin-edged aperture in an 
annular runner. 
| B is the same class of discharge restrained by a radial 
| vane on the “trailing ” side. 

C is similar to B, but with a second radial vane added 
on the “leading ” side. 

Diagram D reproduces the result of a radial flow from 
the ‘‘runner ” a into an Archimedean spiral casing. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. Ropner AND Son launched: from their ship- 
yard at Stockton-on-Tees, on the 18th ult., a cargo 
steamer suitable for the Indian and Atlantic trades, 
named the Courtfield, and of the following dimensions, 
viz.: Length, 404 ft.; breadth, 51 ft. 6 in.; depth, 37 ft. 5in. 
The engines and boilers for the vessel are supplied by 
Messrs. Blair and Co., Limited, having cylinders 27 in., 
45 in., and.74 in. in diameter by 48 in. stroke, steam 
being supplied by three boilers, 14 ft. by 11 ft. 6.in., at a 
working pressure of 180 lb., and fitted with Howden’s 
system Fs forced draught. The steamer has been built to 
the order of Messrs. Harris and Dixon, London. 





On Monday, the 1st inst., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland dockyards, 
Middlesbrough, a powerful steel screw senger and 

steamer for Messrs. Angfartygs Aktiebolaget Nord, 
of Helsingfors, Finland. She is the second of the Anglo- 
Finnish line of steamers which are now running weekly 
between Finland and the River Tyne under a subsidy 
from the Finnish Government. er principal dimen- 
sions are: 250 ft. by 35 ft. by 22 ft. 6in., with a dead- 
weight capacity of about 1250 tons on a light draught of 
water. The form of her bows is specially designed for 
cutting through the ice. Accommodation will be pro- 
vided for 20 first-class passengers on bridge deck, 30 
second-class in poop aft, and 300 emigrants in fore ’tween 
decks. She will be fitted with “—— by Messrs. 
Richardsons, Westgarth, and Co., Limited, Middles- 
brough, having cylinders 22 in., 35 in., and 59 in. in 
diameter by 39 in. stroke, with three large single-ended 
boilers working at 180 lb. pressure, which, it is estimated, 
will drive the vessel at a speed of 12 knots fully laden. 
The steamer has been built under the supervision of 
Mr. Axel Von Knorring, assisted by resident inspectors 
Captain H. Wilen and Mr. Berlin. On leaving the ways 
she was gracefully named Nord II. by Mrs. Thomas 
Pinkney, of Sunderland. Sir Raylton Dixon and Co., 
Limited, have a third sister-ship on the stocks building 
for the same line. 





The steamer Rosegrove, which is being built by Messrs. 
Wigham-Richardson and Co., Limited, for the Wingrove 
Steamship Company, Limited, of London, was launched 
on Monday, the Ist inst., from the Neptune Shipyard, 
Newcaste-on-Tyne. The vessel is a single-deck steamer 
of steel, 314 ft. in length by 46} ft. in breadth. She will 
pelled with triple-expansion engines, which, with 
the boilers, are being constructed by Wigham-Richardson 





and Co., Limited. As the vessel left the ways the 





rformed by Miss 


christening ceremony was gracefully 
all, Stocksfield. 


T. Wigham-Richardson, of Hindley 





On Monday, the Ist inst., Messrs. Craig, Taylor, and 
Co. launched from their shipbuilding yard at Thornaby-on- 
Tees a steel screw steamer named Dicido, of the following 
dimensions—viz., 260 ft. by 37 ft. by 21 ft. 2 in. moulded. 
She will carry about 2600 tons dead-weight on a light 
draught of water. The propelling machinery has been 
constructed by the North-Kastern Marine Engineering 
Company, Limited, Sunderland, the cylinders being 
19 in., 31 in., and 51 in. in diameter by 36 in. 
stroke, with two large steel boilers working at 160 lb. 
pressure. The vessel has been built to the order of 
the Trinidad Steamship Company, London, under the 
— of Messrs. N. T. and F. G. Daniel, of 

ardiff. 


The s.s. Turbin, built to the order of Mr. P. A. Cron, 
of Sundefjord, Norway, by the Chantier Naval Anver- 
sois, Hoboken, near Antwerp, of which Messrs. Marshall 
and Gorling are the commercixl managers, has just had 
her trial trip off Flushing. The vessel is 190 ft. long by 
30 ft. broad by 135 ft. deep, and will carry about 1050 tons 
dead-weight on 12 ft. draught, and is of the raised quarter- 
deck type, with long poop:and forecastle. Her engines 
have been supplied by the North-Eastern Marine Engi- 
neering Company, Limited, from their Wallsend Works, 
and have cylinders 17 in., 38 in., and 46 in. in diameter by 
30 in. stroke, the working pressure being 160 lb. per 
square inch. The machinery throughout the trial worked 
most satisfactorily 











FINANCES OF NEW York.—The expenditure of the City 
of New York for 1903 is officially estimated at 19,423, 806/. 


CaATALOGUES.—We have received from Messrs. A, 
Handyside and Co.,; Limited, of the Britannia Iron 
Works, Derby, a copy of their new catalogue of 
smiths’ hearths. These hearths are built mainly of 
cast-iron, which in most cases is lined with firebrick. 
The firm also supply all smithy accessories, such as 
anvils, swage blocks, tanks, and light cranes. The cata- 
logue is fully priced, thus greatly increasing its usefulness. 
—We have received from Messrs. W. J. Fraser and Co., of 
98, Commercial-road East, London, a catalogue describ- 
ing anew type of washing machine now being introduced 
by them. Th this machine the body, in which the clothes 
to be washed are placed, oscillates to and fro. Inside 
this body is a louvre partition mounted on the shaft, about 
which the oscillation above mentioned takes place. Strong 
a tend to keep this louvre in a vertical position. 
The clothes to be washed lie on either side of the parti- 
tion, and when the machine is at work they are alternately 
squeezed between the partition and the sides of the oscil- 
lating containing body, and then let free to loosen out. 
—We have received from the Gandy, Belt Manufacturing 
Company, Limited, of the Wheatland Works, Seacombe, 
Cheshire, a small booklet containing a number of useful 
notes on belting, and giving particulars of the Gandy 
cotton belt.—Mess:s. Croft and Perkins, of Leeds-road, 
Bradford, have sent us a copy of their new catalogue of 
friction clutches, of which they make a number of entirely 
different patterns. Prices are given not only of the 
clutches complete, but of the constituent parts taken 
separately. e note that amongst. other patterns the 
firm make modified Weston clutches suitable for trans- 
mitting very — powers. Another interesting clutch 
is a double-cone clutch arranged to give a reve motion 
with a quick return, using open and crossed belts. With 
this arrangement the wear and tear of the belts arising 
when the latter are shifted by a fork is avoided.—The 
Britannia Company, of Colchester, have issued a circular 
describing their oil engines; the standard sizes of which 
range from 14 brake horse-power up to 50 brake horse- 
power. The 6 horse-power size is claimed to take only 
about five-eighths of a pint of oil per brake horse-p ower 
hour, whilst the larger sizes are still more efficient.—We 
have received from Mr. W. Stamm, of 25, College-hill, 
Cannon-street, E.C.,the British agent for Messrs. Krupp, 
copies of various catalogues issued by the latter firm 
relating to ore-dressing machinery, crushing machinery, 
machinery for the manufacture of linoleum, gunpowder 
machinery, machinery for the manufacture of india- 
rubber, and also hoisting appliances. The catalogues are 
in English, and are very fully illustrated. Each, indeed, 
constitutes a short essay on the different industries con- 
cerned.—The Cambridge Scientific Instrument Company, 
Limited, of Cambridge, have issued a new —_- 
describing instruments for measuring temperatures elec 
trically. This firm, it will be remembered, has had a 
large share in the development of the Callendar platinum 
thermometer. These are now supplied with scales, which 
give the true temperature direct, without the use of a cor- 
recting factor. Other forms are self-registering. These 
thermometers have the advantage that they will stand a 
fair amount of rough treatment and maintain their 
accuracy indefinitely. They can be supplied to measure 
temperatures up to 1400 deg. Cent. or 2550 deg. Fahr. ; 
but are also applicable to the indication of moderate or 
very low temperatures. So far the instruments have been 
fitted to annealing furnaces, brick kilns, dust destructors, 
boiler plants, cold stores, and are also used in many 
chemical works. We note that the firm also supply Mr. 
Rosenhain’s coal calorimeter. — Messrs. Richard C. 
Gibbins and Co., of Berkley-street, Birmingham, have 
sent us a copy of their catalogue of cranes and other 
lifting machinery, such as winches, crabs, and _ jacks. 
Amongst the cranes we note special forms for dealing 
with railway breakdown, steam and hand wharf cranes, 
and many patterns of foundry and factory cranes. 1 he 
firm make all types of lifting-jacks—screw, rack and pinion, 
and hydraulic. 
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AGRICULTURAL APPLIANCES. 


24,575. G.H. Thomas, Bishops Tawton, Barnstaple. 
Seed-Drills. [5 Figs.) December 3, 1901.—According to this 
invention the roller in the outlet delivery valve of a seed-drill is 





made with flutes of helical form in order that the delivery of seed 
may be more continuous and regular than is the case when the 
roller is fluted in a direction parallel with its axis. (Accepted 
October 22, 1902.) 


ELECTRICAL APPARATUS. 


18,105. G. Marconi, London. 
Solari, Loreto, Marches, Italy.) Coherer. 


(The Marchese Luigi 
{1 Fig.] Sept- 


ember 10, 1901.—A coherer according to this invention, and in- | 


tended specially for use with telephonic receivers of wireless tele- 
graphic signals, consists of a drop of conducting liquid lying 
between two conductors. A glass tube is employed, having in it 
two plugs (whose distance apart can be adjusted) with the liquid 
between them. Preferably one plug is of iron or steel and the 
other of carbon, whilst the liquid is mercury, one of the plugs 














(18105) 


being adjustable. To obtain signals from a distant station the 
aerial wire at the receiving station is connected to one pole of the 
coherer, the other pole of which is connected to earth. The 
screw plug is then adjusted until the mercury globule lightly | 
touches both plugs, the best position being that in which a very 
faint but continuous hissing sound is heard in the telephone. | 
When the distant station is transmitting, the signals are heard in 
the telephone as crackling sounds of long or short duration accord- 
ing as long or short signals are sent. (Accepted October 22, 1902.) | 


16,837. Siemens Brothers and Co., Limited, | 
London. (Siemens and Halske, Berlin.) Dynamo Frames. | 
{9 Figs.] July 29, 1902.—Frames such as are used for holding the | 
field magnet cores of the stator members of large dynamo electric | 
apparatus, and which have heretofore been made of cast iron, are | 

















sroaing to this invention made of wrought-iron or steel rings of 
» H, or other trough or angle iron section or of a combination of | 


im ormore of such sections, Various designs for such frames are | 

illustrated, the first being the form preferred owing to the small 

extent to which it deforms in bending. (Accepted October 22, 1902.) 
17,706, 


R. A. Fessenden, Manteo, N. Ca., U.S.A. | 
Wireless Telography. [3 Figs.) August 12, 1902.—Accord- 

0 ee this invention and particularly for the transmission of | 
a ie wirelessly a method is used which is claimed in | 
: el est sense as follows: ‘‘ As an improvement in the art of | 
Signalling by electro-magnetic waves the method herein described, | 
the practically continuous transmission and re- | 


Which consists in 
ro-magnetic waves or impulses, and modifying or | 


ception of elect 
changing the character of s 


‘Ution of their continuity. 





uch waves or impulses without inter- | ratus. [10 Figs.} October 25, 1901.—This invention relates to 
, Substantially as set forth.” In one | details in the construction of the Kitson petroleum incandescence 


} 





arrang nt, imp of a frequency of about 50,000 per second, 
generated ly special means and, perhaps, not capable of producing 
a continuous audible sound in the telephone used, but of a character 
such that they will put a stress upon the receiver diaphragm, are 
continuously transmitted, and means of a microphonic nature for 





xe MrT) 





varying impedance are included in the circuit at the transmitter 

end whereby the strength of the transmitted impulses may be 

varied and sounds communicated to the microphone of the 

| transmitter thereby caused to be reproduced in the telephone of 
the receiver. (Accepted October 22, 1902.) 


23,214. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Incandescence Fi ents. 
November 16, 1901.—A conducting powder for the manufacture of 
incandescence electric lamp filaments is according to this invention 
prepared from finely-divided rare earth metal by heating it in a 
carbon-depositing gas The metal is preferably reduced and 
coated at one operation. Metallic magnesium may be mixed with 
an oxide or chloride of the rare earth metal, the mixture heated 
in a carbon-depositing gas, and the magnesium salt or oxide then 
dissolved out. It is stated that plastic threads containing the 
powder prepared as aforesaid and some carbonaceous cementing 
substance may be carbonised without oxidising the rare earth 
metal. (Accepted October 22, 1902.) 


| GUNS AND EXPLOSIVES. 


22,528. Sir W. G. Armstrong and Co., Limited, and 

R. T. Brankston, Newcastle-on-Tyne. Gun-Loading 
| Apparatus. [4 Figs.) November 8, 1901.—This invention sub- 
| stitutes for the rammer in ordnance-loading apparatus a piston 


and cylinder impulse-producing device attached to the tray, and 
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adapted to give the shot a forward throw sufficient to carry it 
into place. In one arrangement motive fluid may be admitted 
into the cylinder as soon as the piston is unlocked and upon the 
loading tray becoming securely fastened to the gun breech. (Ac- 


cepted October 22, 1902.) 

A. T. Cosking. and Rypoch, Limited, 
Witton, Warwick. Explosives. [1 Fig.) November 13, 
1901.—According to this invention and in order to harden nitro- 
powder, instead of subjecting the same to the action of a liquid 
solvent as has heretofore been usual, the powder is agitated in a 
rotating barrel while surrounded by an atmosphere of the vapour 
of a solvent at a temperature above the boiling point of the 




















mantle lamp. The vaporising tube is provided with a needle for 
clearing its jet orifice, and the said needle is caused to be thrust 

forward by means of a screw of quick pitch having a lever 
attached and operable from the ground by the lamplighter. The 
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| O 


























mixing tube is of the double kind, the short preliminary mixing 
tube being curved and receiving the jet of gas from the end of 
the vaporising tube at a point near the place of vaporisation. 
(Accepted October 22, 1902.) 


23,459. A. Kitson, London. Vapour-Burning Ap- 
aratus. (2 Figs.) November 19, 1901.—In this noise-abater 
or the mixing tubes of vapour-burning apparatus producing an 
atmospheric flame, air for the flame is drawn only through a pocket 





containing sound-absorbing filtering material. Air may enter 
the pocket at its end or through its sides; and in one arrange- 
ment air entering at the sides of the pocket is caused to traverse a 
— lined with sound-absorbing material. (Accepted October 22, 


20,747. A.J. Boult, London, (A. M. Plaissetty, Paris. 
Incandescence Mantles. October 16, 1901.—This specifica- 
tion relates to incandescence mantles of the well-known Knofler 
class, which are made from artificial silk thread containing incan- 
descence salt or oxides. In the specification are described certain 
ways of making such impregnated silk threads, Characteristics 
of those methods appear to be that artificial silk, either before or 
after spinning, is impregnated with incandescence salts which are 
subsequently converted to the oxides by chemical reaction. It is 
stated that ‘‘for practical use recourse can be had to saturation or 
penetration in a lighting solution of a filament obtained by the 
Schweitzer process or by the Chardonnet process, wherein nitro- 
| cellulose dissolved in ether or alcohol is spun into threads or fila- 
ments, or a gelatinous filament according to Adam Millar’s British 
Patents Nos. 2713, 1897, and 6700, 1898, or any other artificial fila- 
ment can be used instead of mixing the salts with the material to be 
spun.” There are ten claims, the first two being broadly as follows: 
**1, In the manufacture of mantles for incandescent lighting 
the use of a fibre of non-nitrous lustra-cellulose in which are incor- 
porated the hydrated oxides of the illuminating metals substan- 
tially as described. 2. Inthe manufacture of mantles for incan- 
descent gas lighting the use of hydrated oxides of illuminating 
metals in conjunction with a non-nitrous solution of cellulose.” 
(Accepted October 22, 1902.) 


amy 
25,070. J. W. Brooke and J. W. Brooke and Co., 
ted, Lowestoft, Suffolk. Explosion Motors, 
{1 Fig.] December 9, 1901.—This invention provides means for 
diminishing the supply of explosive to the cylinder of an explosion 
motor when the volume of combustion products ejected there- 
from exceeds a certain limit. A device comprising a lever and 



































solvent. In the final specification it is stated that the solvent may 
be introduced into the rotating barrel as a liquid spray, and appa- 
ratus in which the solvent is supplied to the powder chamber in 
liquid form is described and claimed. It is stated that very little 
solvent is employed in the process, that practically all which is 
employed is easily recoverable by an exhausting and condensing 
plant, and that the powder is ready for use immediately it is taken 
out of the rotatable barrel. (Accepted October 22, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
21,472. A.Kitson,London. Vapour-Burning Ap pa- 











an attached tap for controlling the fuel supply is adapted to be 
moved by a pressure-actuated sliding or other movable diaphragm 
situated with one of its sides subject to the pressure existing 
within a chamber communicating by means of orifices (opposing 
a predetermined or controllable resistance) with the exhaust 
passage of the engine and with the outer air. 
October 22, 1902 ) 


(Accepted 
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17,603. J. E. Bousfield, London. (i. Finke, Nurem- 
berg, Germany.) Flame Mantles. 


August 11, 1902.—This | and re-passing.” 


The improved tightening arrangement is fixed 


invention relates to the preparation of rare earth salts for making | behind the mule on the back part of the headstock for the pur- 


flame mantles, and provides a new prescription for compounding 
the oxides within the mantle, and in which no less than double 
the quantity of ceria at one time considered the best proportion is 
specified. Dimethyl-aniline is added to a solution of so-called 
cerium nitrate, a 
nitrate, the so-called cerium nitrate which remains in solution 


tionally precipitated with potassium chromate, the first two and the 
last precipitate being rejected, but the intermediate ones retained, 
and is then reconverted into nitrate, niixed with the so-called 
cerium nitrate prepared as hereinbefore described, and is used for 
impregnating ramie or other mantle fabric {Accepted October 
15, 1902.) 


PUMPS. 


20,413. E. H. Jones, London. Conveying Device. | 
broadly | 


‘* The combination of a worm rotatable within a barrel | 


[2 Figs.) October 12, 1901.—In this specification is 
claimed : 
or chamber with a chain having projecting teeth to fit between 


ey 














=| 


the thread or threads of the worm and arranged to travel ina 
parallel direction: with the axis of the worm, for the purpose 
herein set forth.” The title of the invention is ‘‘ An Improved 
Method for Conveying, Raising, or Elevating Liquids or Semi- 
Liquids.” (Accepted October 15, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,085. E. Gearing, Harrogate. 
naces and Flues, [15 Figs.) 





to this invention corrugated boiler furnaces and flues are provided 
in which upon one side of the furnace or flue the corrugations 


(Accepted October 22, 1902.) 


(H. R. Worthington, 
es. (10 Figs.) June 9, 


are bulb-like in cross-section. 


13,085. H. E. Newton, London. 
New York City, U.S.A.) Steam 


1902. —This invention relates princlpally to steam-actuated pumping 
engines, and has for object to ‘‘ provide an improved steam-valve 
movement and an improved accumulator construction for high- 
duty duplex steam-pumping engines of that class in which the 
steam is cut off from the steam cylinders early in the stroke, so as 
to use the steam expansively, and compensating cylinders are em- 
ployed in which the compensating pistons are subjected to pres- 
sure controlled by an accumulator and act to resist the movement 











of the piston-rods and store up pressure during the first half of 
the stroke, and to aid the pistons during the latter part of the 
stroke when the steam is cu! off, thus equalising the power of 
the engine throughout the stroke.” In one construction there is 
combined with the pumping engine and its main and compen- 
sating cylinders and their pistons an accumulator for controlling 
the pressure in the compensating cylinders, and having its piston 
chamber connected with the compensating cylinders and with 
the force main of the engine, and a check-valve opening toward 
the force main and located between the accumulator and the 
force main. (Accepted October 22, 1902.) 


TEXTILE MACHINERY. 


789. Asa Lees and Co., Limit and J. Clegg, 
Oldhvars. Mules and Twiners. (3 ,' ] November it’ 


1901.—This invention relates to improvements in self-acting mules 
and twiners, and consists chiefly in an improved means for tighten- 
ing the rim band. The inventors state that they are aware that 
tightening apparatus for rim bands has been used before, and 
“lay no claim to any tightening arrangement that is fixed in 
front of the mule, that is to say, in the mule gate, as this 


Steam Boiler Fur- 
October 21, 1901.—According 


| pose of enabling the rim band for driving the spindles to be 
readily taken up asthe band stretches, and also when a large 
| rim pulley is changed for one of smaller size, thus avoiding the 
necessity of cutting the band to lengthen or shorten it. The | 
recipitate is produced, and is reconverted into | tightening device is so placed that the carrier guide pulley round 
| which the band passes on its return from the tin roller can be 


being rejected. Thorium nitrate (commercial) in solution is frac- | 














wemmceaseiz | 
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mounted in fixed bearings, whereby the time hitherto lost in ad- 
justing this carrier pulley when the rim pulley has been changed 
is avoided, and the cutting or injury to the band which arises 
when this carrier is badly set is prevented. The device com- 
prises an adjustable pulley actuated by a long screw mounted 
in a tightening frame secured on the back part of the headstock. 
Between the adjustable pulley and the rim pulley there is mounted | 
on the headstock back a fixed carrier pulley which conveys the | 
band from the tightening pulley on to the rim. (Accepted Oc- 
tober 22, 1902.) 


20,076. J. R. and A. E. Raper, Bradford. Fibre-| 
Cl Roller. [4 Figs.] October 8, 1901.—According to 
this invention the surface of a roller for a machine for removing 











burrs and the like from woollen or other fibre is constituted by 
alternate strips of carding, and of metal or cement (conveniently 
run or cast into the carding), the strips running in a direction 
parallel with the axis of the roller. (Accepted October 15, 1902.) 


MISCELLANEOUS. 
23,445. F. W. Hollick, don, Essex. Power 
Transmission Gear. [2 Figs.) November 19, 1901.—This 


invention relates to power transmission gear in which a belt pass- 
ing over flat-faced pulleys is used, and in which, in order to insure 
a true running of the belt without the use of curved surfaces to 
the pulleys, flanges on the pulleys, or other friction-creating 
device, the axis of one of the pulleys is made angularly adjustable 
in reference to that of the other, in order that unequal tension 
upon the surface of the belt (which might cause the belt to leave 














arrangement is very dangerous to the attendants in passing | be used, the enees of the working fluid is kept comparatively 


low. As has been proposed in such connection, in order that the 
efficiency may be high, a regenerator is used in which the com. 
bustion products escaping from the motor serve to heat air from 
the pump on its way to the combustion point. The combustion pro. 
ducts are taken to the turbine at the highest temperature obtain. 














19920 


One method of cooling the turbine blades consists in 
causing them to at one part of the turbine casing through a 
chamber to which cold air, steam, or liquid spray is admitted. 
An apparatus is described having a turbine with a single circle of 
blades, a two-stage turbine air-compressor,-and a valve-controlled 
reverse flow two-chamber regenerator. (Accepted October 15, 1902.) 


22,891. J. A. Drake, Ovenden, Yorks. Forced 
Draught. [2 Figs.] November 13, 1901.—According to this in- 
vention forced-draught apparatus is used in combination with a 
furnace having two air inlets, and is adapted for supplying forced 


able. 
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| draught at will to either or both of the air inlets. The invention 
is described in reference to regenerative furnaces, but it is claimed 
both in reference to these and to other furnaces and kilns. (Ac- 
| cepted October 15, 1902.) 
| 20,145. L. Rushworth, Droylsden, Lancs. Self- 
| Cleaning Furnaces. [5 Figs.) October 9, 1901.—This appa- 
| ratus comprises a. semi circular tube provided with bearers or 
| brackets arranged so as to form the upper structure of the tube, 
these bearers having in their peripheries slots and jaws adapted to 


od. 





feovas) 


receive, ms, and retain the furnace bars in place. The special 
side bar u: has projections on its side, and serrations on the 
lower edge, and automatically conveys ashes from the furnace 
above to the ash chamber below, because of reciprocating motion 
imparted to the semi-circular tube, and to the grate bars, and 
bearers. (Accepted October 15, 1902.) 








Cortiss ENGINES.—The Brown Corliss Engine Company 





| ducin 






or to run untruly upon the pulleys) may be compensated. Ac- 
cording to this invention the gear that serves for moving the axle 
of the adjustable pulley is automatically operated (to appro- 
priately incline the axle in one direction or the other) by the belt, 
| which, when it slips beyond the edge of the pulley, comes into 
contact with a wheel mechanically connected with the said gear. 
| The invention is described in reference to the transmission gear 
the subject of British Patent No. 23,402, of 1892. 
October 22, 1902.) 


19,920. H. F. 


A245) 


fluid of a turbine motor. 


few rings of blades, and therefore of simple type, 
the blades may be constructed so as to be effectively 





(Accepted 


. Fullagar, Newcastle-on-Tyne. Pro- 
ducing Motive Power. [15 Figs.) October 5, 1901.—This 
invention aims at using combustion products for the working 
In order that a turbine having only a 
and in which “* pa Te 
cooled, may | Vina ; and on the Cedarbergen and adjoining country. 


has recently completed a fine shop at Corliss, Wisconsin, 
for building heavy duty Corliss engines. Within the last 
few months the business of the company has increased so 
rapidly that 1t is now found necessary to build a foundry. 


Rolling machinery is also to be erected. 








Care GroLocicaL Survey.—The report of the a? 
Colony Geological Commission for 1900 has been printed. 
Owing to the war, the work done by the Commission vy 
| ing the year was jess than usual, the main portion, of 1 
being in the districts on the extreme west of the Karoo, 
including the Cedarbergen and the part of the country 
between these mountains and the sea. The report con- 
tains a general statement from Dr. Corstorpine on the ge0 
logical survey of the colony, and observations by Messrs. 
Rogers and Schwarz on the survey of parts of the Uiten 
hage and Port Elizabeth divisions ; on the survey of parts 
of Clanwilliam, Van Rhyn’s Dorp, and Calvinia divas ; 
on a geological route survey from Beaufort West to 
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GRINDING MACHINES AND | and boring mill more handy for certain purposes than ferable or a necessary form. For pieces of mode- 
PROCESSES.—No. XI _ the horizontal lathe exist inthe vertical spindle grind- rate dimensions and easily handled, the choice of a 

; ing machine. It is usually easier to set work on a machine is almost a matter of indifference. 
By JoserH Horyer. horizontal face-plate than on a vertical one. The The place of the plain rotating spindle is in 


Ix studying the hole -grinders we shall not| bearings receive the thrust of the spindle in the grinding small pieces of work which can be rotated ; 
attempt any strict classification, as, say, between vertical direction, instead of mainly on one side. that of the sun-and-planet spindle is in large 
vertical and horizontal grinders, or between simple Work of irregular shape runs in better balance. pieces which cannot conveniently be rotated. The 


Mug. 155. Fig. 160. 


KCK Fig. 163. 
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| latter device can also, of course, be used for small 
| parts as well, but the former is unsuitable for large 
/ones. Much of the work done with the eccentric 
| spindles consists of locomotive rods and other parts, 
| which department of practice has probably contri- 
| buted more than any other to the development of the 
high-class hole-grinders and to the planet spindles. 
A considerable portion of this work comprises long 
rods, in which, though the holes are usually small, 
the dimensions of the pieces are large. The settin 

and swinging of such pieces, if unbalanced, woul 
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ry] 7. G be a very troublesome and wasteful job. Hence 
\ IKNVA | AW ay the advantage of the eccentric spindle. 
HWY | GZ RY | g Pp 
Ey A y | _ Figs. 159 to 164 are given to illustrate a few of the 
Y} y) ZN 7 | classes of work for which the hole-grinders are of 
2; \\ ‘especial value. These pieces comprise the grind- 
‘ P P P gri 


of the hole-grinder is seen in these figures—namely, 

| that hardened steel bushes can be ground after 
| being pressed into place, and the effects of distor- 
/sion due to hardening are removed, while the 
‘accuracy of the centres is maintained. In truing 
/out worn bushes, the planet spindle is of the 
| utmost value, since it is bound to produce a cir- 
cular hole, while a hand lap would have a tendency 
|to follow the worn form of the bush. Most of 
the examples shown are better done with a planet- 
| motion spindle than with one rotating only on its 
|own axis. They are so long that it is necessary to 
| keep them stationary on their face-plates or tables. 
| The adaptabilities of the eccentric spindle are 
illustrated in the diagrams, Figs. 165 to 167, which 
give sections through the spindles manufactured by 
| Friedrich Schmaltz, of Offenbach-on- Main, who is 
i | well known on the Continent as a maker of ma- 
bozz=5! ‘chines having this class of spindle. The three 
' | diagrams illustrate the grinding of flat surfaces, of 
H holes, and of pins. In Fig. 165 the spindle A is 
i | set in the centre of the casing B by the adjustment 
[i | therein of the eccentric sleeve C, by the device 
se | illustrated in a subsequent figure, and no eccentric 


|ing both of holes and edges. A special advantage 
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| /movement takes place. It is then used as a plain 
fabs, _spindle machine, the work D, seen below, being fed 
5 | past the wheel, as indicated by the arrow. But 

a | when the spindle is set eccentrically, holes can be 
| ground, as indicated in Fig. 166, in which a bush D 
is being ground. Here the work is stationary, and 














D D ) " as ms." wit the spindle A has a movement of translation through 
| i GX y | a circle of radius a, besides its rotation on its own 

o h ye axis. The same arrangement allows of pins being 

Nees oA ground, as in Fig. 167. In this case, too, the pin 

PR, eee D is stationary, and the rotating wheel and spindle 





move around it. 


— and those having the sun -and - planet | The workman is better able to see what is going on. | The mechanism of eccentric spindles varies. The 
oni = will be well, however, to mention the | For these reasons chiefly a very large number of | details of this one are shown in Fig. 175, page 770, 
lieted to as = form would in some cases be pre- | hole-grinding machines have their spindles vertical. | in connection with some of the machines to which 

other. 


© Same causes which render the vertical lathe 





eee in cases where the work is of very large di- | it is fitted. : ; 
mensions the horizontal type with a gap is a pre-| Another method of fitting is illustrated in 
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Figs. 168to 172, page 770, which show an eccentric 
spindle by the firm Le Progrés Industriel, of 
Brussels. It has the advantage of being adaptable 
to various machines, lathes included. The wheel 
spindle is driven from the pulley B, Fig. 169. The 
eccentric spindle C is driven by the pulley D from 
a separate countershaft. EE is its loose pulley. 
The wheel makes 4200 turns a minute, the eccentric 
spindle 50 turns. The amount of eccentricity can 
be varied from zero up to 16 millimetres radius. It 
is changed by the worm a, Fig. 171, engaging with 
worm teeth cut around the spindle sleeve C. The 
worm is actuated by the knob F. 

The grinding spindle Arunsin bronze bushings, 
in which alone it has its bearings, and it has pro- 
vision for taking up wear by the tapered neck 
at the front and the Bagot at the rear. Lubri- 
cation is provided for at each end. The eccen- 
tric spindle is lubricated at two places. The wheel, 
with its holder, is removable, being screwed on the 
nose of the spindle A, and the thread does not 
run quite to the end. The abutting shoulder is 
tapered and runs underneath the dust-cap G. The 
slots by which the various locking-nuts for taking up 
the wear of the spindle and the sleeves are turned 
are seen in the end sectional view, Fig. 172. 

A vertical hole-grinder of the drilling machine 
type by Friedrich Schmaltz is illustrated in Figs. 
173 and 174, page 770. Several machines of the 
vertical type are made by this firm, but varied in 
design to suit different classes of work, and with 
spindles having sun-and-planet motion. 

The countershaft A carries the fast-and-loose 
pulleys by which it is driven; a pulley B, whence 
the rotation of the eccentric sleeve is derived, 
and one C, whence the vertical feed is imparted. 
The wheel spindle itself is operated from the pulley 
D on a separate countershaft. 

The drive from B is to the pulley E at the rear 
of the machine. A pulley F on the same shaft as 
E drives to the guide pulleys GG above, whence 
the belt passes round the drum H, within which 
is the eccentric mechanism, shown in section in 
Fig. 175. Pulley C drives to the loose pulley J, 
flanked by its fast pulleys K K for operating the 
up-and-down movement of the head L, which 
carries the spindle, the sleeve, and their bearings. 
This is effected through a nest of bevel gears indi- 
cated at a, whence the vertical feed screw M is 
driven. The reversal of the vertical feed of the 
head is effected by dogs bb on a rod carried in 
brackets attached to the head. These throw over 
a lever c, which can also be moved by hand, and 
actuate the belt forks d. The throwing over is 
assisted by a balance-weight, and springs retain 
the lever ¢ and the forks normally on the loose 
pulley. The drive of the spindle from the overhead 
pulley D is transmitted to two pulleys N on a 
rocking shaft, with counter-weight, down to the 
pulleys O at the top of the frame L, thence to the 
oe pulley P. The cord is thus kept taut at 
all variations in the height of L. The motions of 
the compound table are hand operated: g is the 
handle neck for the vertical adjustments of the 
knee, hf that for the transverse, or in-and-out 
motion, and j that for the longitudinal slide. 

The eccentric movement is imparted to the 
spindle from the hand-wheel Q, through bevels 
e, to a vertical screw f. The further details of 
this mechanism are illustrated in the sections, 
Fig. 175, which may be compared with Figs. 
165 to 167. in Fig. 175, H is the belt 
drum, corresponding with H in Figs. 173 and 
174, P is the pulley, in the same figures, which 
drives the spindle A—(compare with Figs. 165 to 
167)—C is the eccentric sleeve, and B its casing, 
on which the drum H is fastened. 

The motion of the vertical screw f through its 
hand-wheel Q imparts vertical movement to a fork 
a that fits in a sliding bush } on the outer sleeve 
B. The point of a stud ¢, fastened to the bush, 
enters a cam groove J cut in the outside of C. 
A slot e in B permite of its vertical movement. 
The result is, of course, that C is rotated in one 
direction or the other, so altering its degree of eccen- 
tricity. This adjustment can be made tothe sg5oth 
part of an inch. 

The same mechanism for producing the eccen- 
tricity of the spindle sleeve occurs in Figs. 176 
to 178, page 771, which represent a double spindle 
machine, by the same maker, for grinding holes in 
two portions of the same piece of work, such as con- 
necting-rods. But the driving is different, being 
through a shaft and gears instead of by belts. It 


is an interesting illustration of a highly specialised 





machine, though, of course, its utilities need not be 
confined strictly to connecting-rod work, as each 
spindle can be used separately on different pieces 
as well as on the same piece. The general build 
of the machine resembles that of many double and 
multiple drilling machines, and some milling ma- 
chines also. 

The planet spindle is seen in vertical section in 
relation to its head and to the cross-rail in Figs. 
177 and 178. Instead of using a belt on an external 
drum for driving the spindle sleeve, it is driven 
from a splined shaft through bevel gears as follows, 
commencing at the countershafts : 

There is a separate countershaft for each spindle 
head, driven by its pulleys A A, fast and loose. 
The small spindle pulleys a a on the machine are 
driven from the overhead drums B B, thence to C 
first, in one with the pulleys D, from which the 
belt passes over the guide-pulleys E to a. C and 
D, it will be observed, are carried in an open bear- 
ing on the rocking frame F, whichis counterweighted, 
the weights being seen at GG. The cord from each 
of these weights passes over the pulleys b b, and is 
anchored to the frame F atc. The frame is pivoted 
at the countershaft. 

The spindle heads are counterbalanced by the 
weights dd. The vertical feed of the spindles is im- 
parted from the pulleys H H, belted to J J on the 
ends of the splined shafts e e, which are independent 
of each other. From e the bevel gears seen in 
Figs. 177 and 178 are driven, and thence the screw f, 
moving the spindle head up or down in its saddle K, 
according to the direction in which the clutch g is 
thrown. This is actuated by a lever struck by stops 
on the side of the head, but not shown in the illus- 
trations. The hand-wheel L, Fig. 178, is used to 
adjust the height of the spindle slide, independently 
of the power feed. As a belt cannot conveniently 
be used in this case for producing the motion of the 
outer sleeve as in Figs 173 and 174, this is done by 
the spur gears at the top of the spindle under the top 
bearings. A spur wheel running on a sleeve of the 
upper bevel wheel, which also runs loosely on the 
upper part of the screwed spindle f, drives an equal 
wheel h that encircles the outer sleeve. This is 
splined, as seen in Fig. 176 at jj, to permit of the 
varying vertical movement of the sleeve through 
the wheel h. The wheels h are driven constantly 
through the bevel wheels from the splined shafts 
e e, while the vertical movements of the spindle 
sleeve are imparted as desired from the throwing 
in of the clutch g, effected by the stops. kk are 
the wheels for actuating the forks 1 1, which move 
the pins in their cams for imparting the eccen- 
tricity to the spindles, explained in connection 
with Fig. 175. 

The hand-wheels M are used for adjusting the 
longitudinal positions of the heads on the cross rail. 
They operate bevel gears. The centres of the 
grinding spindles are adjustable thus from 555 milli- 
metres to 1750 millimetres. The movements of the 
knee and table slides are by hand. 








THE ELECTRIC CENTRAL STATION OF 
THE DUSSELDORF EXHIBITION. 

THE arrangements adopted for the supply of 
electric light and power at the Diisseldorf Exhibi- 
tion could well bear a comparison with the pro- 
vision made at Paris in 1900. There were 37 
primary power engines at Paris against 29 at 
Diisseldorf, these numbers comprising in both 
cases two gas engines. The total number of dy- 
namos was respectively 42 and 31, and the total 
power available was at Paris 21,000 kilowatts, 
and 9000 kilowatts at Diisseldorf. But 29 electric 
firms provided the electricity at Paris, whilst five 
only participated at Diisseldorf. In large con- 
tinuous-current generators, Paris was stronger, the 
average capacity there having been 390 kilowatts, 
while the 24 dynamos at Diisseldorf only averaged 
152 kilowatts. The mono and triphase current 
generators were more powerful at Diisseldorf, the 
average figures being 765 kilowatts for the seven 
Diisseldorf generators, and 625 for the 20 dynamos 
installed at Paris. Theaverage power supplied by 
one firm was 725 kilowatts at Paris and 1800 at 
Diisseldorf, and the maximum power furnished by 
any single firm was 2200 kilowatts at Paris and 
5600 at Diisseldorf. The area covered by the 
Diisseldorf Exhibition was a little less than a 
quarter of the Paris Exhibition grounds. 

The dynamos were all installed in the magnifi- 
cent Machinery Hall, under the charge of Mr. Fr. 
Goll, to whom we are much indebted for informa- 





tion. Though only five firms supplied the elec. 
tric generators:and motors—with one exception— 
the engines driving them were of varied types, and 
were furnished by many different firms. 

Although we have already published details of the 
various units, it will be of interest to summarise 
them in the Table on page 769. All the engines were 
directly coupled with their dynamos unless other. 
wise stated, and connected with the general con- 
densing plants of Balcke and Co., of Bochum, 
and of Sack and Kieselbach, of Diisseldorf. The 
former is arranged on the counter-current system, 
and its most conspicuous feature is the large iron 
chimney cooler. The five electrical firms who 
co-operated in the power-station are: Elektrici- 
tiits A.-G., formerly W. Lahmeyer and Co., of 
Frankfort-on-the-Main (abbreviated E.A.G., Lah- 
meyer, in our Table), which had supplied seventeen of 
the dynamos; Deutsche Elektricitiits-Werke A.-G, 
Garbe, Lahmeyer and Co., of Aachen (abbreviated 
in our Table D.E.W.), with seven dynamos ; Max 
Schorch and Co., of Rheydt, with five dynamos ; 
Helios Elektricitits A.-G., of K6ln-Ehrenfeld, with 
one generator ; Ernst Heinrich Geist, Elektricitiits 
A.-G., of Kéln, one dynamo. 

All the five electrical firms mentioned in the list 
are established in the Rhine Province, the smaller 
firms of Westphalia not wishing to participate in 
the electric supply. Most of the well-known large 
German electric manufacturing companies were, of 
course, excluded by the geographical limitation of 
the Exhibition district. This condition could not, 
however, be rigorously enforced as regards the 
motors installed by some of the exhibitors in their 
own pavilions, as those exhibitors were bound by 
previous contracts. As the large Industrial Hall 
was closed in the evening, the maximum load on 
the generators was not more than 6500 electric 
horse-power at a time, and the. maximum demand 
for light and power was not simultaneous. The 
average load on the generators was hence only 
about half the maximum capacity, so that a good 
reserve was provided for in this way. 

The five electrical firms had to supply the 6500 
electric horse-power for one payment of 20001., the 
conditions being that no an firms could instal 
electric generators, and that none but their motors 
could be used within the Exhibition, subject to the 
exceptions above referred to. Any excess over this 
limit had to be supplied at a fixed rate per kilo- 
watt, the proprietors of the engine being compen- 
sated per hour. The firms had to pay for freight, 
packing, foundations, and attendance. 

It will be seen from the Table that electric energy 
could be obtained on five different systems. First, 
monophase currents at 10,000 volts ; this was used 
exclusively for the illumination of the grounds. 
Secondly and thirdly, triphase currents at 5000 or 
2000 volts. Fourthly and fifthly, continuous currents 
at twice 220 or twice 115 volts. The respective firms 
have their separate switchboards. Subterranean 
cables connected these boards with the general 
switchboard, which was situated in the north-west 
corner of the Machinery Hall. From this board 
the distributing main cables led to the feeder points 
and the transformer stations ; these cables had a 
total length of 26 kilometres (16 miles) ; the trans- 
formers were supplied by the electric firms. To the 
mains were joined altogether 40,000 incandescence 
lamps, 1200 are lamps, and 600 motors, aggregating 
5200 horse-power. 

The diagram on page 769 explains the distribu- 
tion scheme, which is due to the chief electrictan, Mr. 
Goll. The whole Exhibition was divided into nine 
districts. The cables were all iron-armoured, unless 
otherwise stated ; the distributing conductors were 
mostly overhead. The continuous-current supply 
was on the three-wire system, the middle wire being 
earthed and bare. v7 

The 500-kilowatt generator of the Elektricitats 
Actien-Gesellschaft, formerly Lahmeyer and Co., of 
Frankfort-on-the-Main (No. 7 of our Table), which 
supplied the 10,000-volt monophase currents only 
for the illumination of the bridge and the grounds, 
is not marked on the diagram, as it was entirely 
apart from the general network of mains. There 
was no reserve for this generator, while the other 
dynamos could easily replace one another. The 
10,000-volt currents through about 1.5 miles 
of iron armoured cables of the Land und Seekabel- 
werke, of Kéln-Nippes,* to four transformer 
stations. Two of these transformers, each of 50 
kilowatts, sent currents of 150 volts to both 





* See ENGINEERING, page 401 ante. 
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ends of the steel bridge which crosses the Rhine | volt dynamo also kept the thousand incandescence | reduced the tension down to 110 volts for the supply 


by two fine arches. 


and the name of its builders, the Gutehoffnungs-' were lighted. 


STEAM TURBINE 

































The outlines of the bridge | lamps burning with which some of the pavilions | of light and power in the main Industrial Hall and 


| in the northern section of the Exhibition. The trans- 
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Firm. ENGINE. 


Gutehoffnungshiitte, |Vertical triple-expansion; cylinders, 830 mm., 1400 mm., 
Oberhausen | 2050 mm.; stroke, 1200 mm.; valve-gear and turning 
slide valve (low-pressure cylinder) 
K. and Th. Mller, Vertical compound, condensing; Rider piston valve-gear 
| Brackwede } 
‘Ehrhardt and Sehmer, | Vertical compound ; cylinders, 480 mm. and 720 mm.; 


Schleifmiihle - Saar-| stroke, 600 mm.; piston slide and expansion flat slide- 
| briicken | valve gear 
Neumann and Esser, Non-condensing vertical compound 
Aachen | 
Louis Soest and Co., | Non-condensing horizontal tandem 
Dusseldorf 


Maschinenbau A. - G. Horizontal tandem. Central condensation 

Union, Essen | 

Maschinenbau - Anstalt} 
Humboldt, Kalk 


Maschinenfabrik Hohen- 
zollern, Diisseldorf 


Dinglersche Maschinen-| 
fabrik, Zweibriicken 


Horizontal tandem. Valve gear. Central condensation 


Condensing horizontal tandem 


} 





Condensing vertical. Double expansion 


| Ditto Non-condensing single cylinder. Horizontal. Belt-driven 
Ditto | Ditto Ditto 
| Ditto Ditto Ditto 
| Ditto Ditto Ditto 
Haniel and Lueg, Condensing horizontal compound 
Diisseldorf 


A. Wilhelmi, 
Miilheim-Ruhr 


L. Soest and Co., 


Condensing rotary engine 


Vertical high-speed compound 


Diisseldorf 
Machinenfabrik, Twin tandem ; cylinders, 725 mm. and 1100 mm. ; 
Grevenbroich stroke, 1300 mm. Valve gear 
Sundwiger Eisenhiitte, Horizontal tandem 
Sundwig 
Ditto Vertical compound 


Schiichtermann and Horizontal tandem 


Kremer, Dortmund 
Ph. Spiess and Séhne, 
Barmen 


Horizontal tandem. Rope driven 


Humboldt, Kalk De Laval steam turbine 


Gasmotorenfabrik Gas engine for producer gas 


Deutz | 
Rob. Spiess, Barmen Vertical compound 


} 


Oskar Recke, Rheydt | Horizontal compound 


Gebr. Meer, M. Gladbach | 
Kirberg and Hiils, Hilder | 
Gasmotorentabrik Deutz, 
Dietrich and Bracksieck, 


Vertical compound 
Horizontal compound. Belt-driven 
Gas engine for producer gas 
Horizontal compound. Rope-driven 





LIGHT AND POWER AT THE DUSSELDORF EXHIBITION. 
TABLE GIVING PARTICULARS OF ENGINES AND ELECTRIC GENERATORS AT THE DUSSEL 





DORF EXHIBITION, 














Bielefeld | 











| | | ! 
Horse Revolutions | | | Revolutions 
Power per DyNAMOs. Kilowatts. Volts, | per Supply for 
; Minute. | Minute. 
2500 to 300 94 | E.A.G., Lahmeyer. | 2000 5000 94 Machinery and In- 
Triphase dustrial Halle, 
830 to 420 125 | E.A.G., Lahmeyer. | 275 440 to 500 125 
Continuous 
340 to 480 150 Ditto 275 | 220 to 250 150 
| 
130 to 200 150 | Ditto | 100 220 to 250 15) 
| | 
250 to 350 120 Ditto 185 | 220 to 250 120 
| 
500 to 650 94 Ditto 440 | 448 to 600 94 
400 to 500 94 E.A.G., Lahmeyer. | 500 | 10,000 94 Illumination. 
Monophase. | 
. : | x } 
f Same, triphase and con-) { 500 5,0C0 } ei 
800 to 100( ae tinuous 300 | 6co 94 | Northern section 
500 to 650 120 E.A.G., Lahmeyer. 400 | 440 to 600 120 
Continuous. | 
28 to 48 225 | Ditto 2 | 110 890 
36 to 64 200 | Ditto | 30 | = 0 700 
48 to 84 190 | Ditto | 42 | = (920 600 
63 to 100 180 | Ditto 55 | = 220 550 
900 to 1000 94 | E.A.G., Lahmeyer. | 750 =| 2000 94 Pumps ; Haniel 
Triphase | and Lueg. 
24 to 30 550 to 625 | E.A.G.,Lahmeyer. | 20 | 220 625 
| Continuous, | 
100 to 1£0 | 525 Ditto 75 220 525 
200 72 Helios, Triphase 2000 | 2000 72 Machinery Hall. 
| ning. 
400 to 500 | 125 D.E.W. Triphase 300 | 2000 125 Southern Section, 
| 
200 125 | D.E.W. Continuous | 138 | 220 125 “i Mi came " 
| achinery Hall. 
200 100 | Ditto 210 | 110 100 Fountains. 
180 100 Ditto 95 | 110 100 Hall IIT, 
, { D.E.W. Continuous ae 3 
100 18,600 {Two armatures 33 [ 2X 110 | 13,500 
250 | D.E.W. Continuous 165 220 
£00 140 Schorch and Co. } 350 5000 140 Machinery and 
Triphase Industrial Hall. 
j | 
350 140 Schorch and Co. | 250 440 to 550 140 
Continuous | | 
350 200 Ditto 250 440 to 550 200 
160 110 Ditto 120 220 } 420 
50 180 Ditto 35 220 «| 180 
225 95 E. H. Geist. 150 440 | 800 
; Continuous 





6000 incandescence lamps of 








Two other transformers for 25 kilowatts | right-hand side of diagram), Nos. 1, 8, and 24 of our | 
placed in the southern district of the |Table, were joined in two separate circuits which | 














The three triphase generators for 5000 volts (see |formers were furnished by the E.A.G., formerly 
Lahmeyer, and by Max Schorch and Oo., and their 
maximum single capacity was 30 kilowatts; the 


, for the avenues, The Lahmeyer 10,000- | could replace one another. Nine transformer stations | capacity of the transformer stations varied between 
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(For Description, see Page 767.) 
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40 and 280 kilowatts. The two sub-stations at the 
entrance to the main building (or Industrial Hall) 
and near the great wine restaurant formed the chief 
distributing points ; these had their separate direct 
cables. Another cable connected these two points, 
and with the aid of a switchboard current could be 
sent anywhere from either feeder point. The 
other sub-stations were also united to a ring, so 
that ample provision existed against a breakdown. 
All these cables were manufactured by the Land 
und Seekabelwerke, of K6ln-Nippes. 

The two triphase generators, Nos. 17 and 18 of 
our Table (see left-hand side of diagram), were 
constructed respectively by the Helios Company 
and the Deutsche Elektricitiits Werke Garbe, 
Lahmeyer and Co., of Aachen. The distribution 
scheme was similar to that just explained. : There 
were two separate circuits and eight sub-stations, 
in which the 2000-volt currents were reduced to 
110 volts. The largest station had a capacity of 
70 kilowatts, and the largest single transformer a 
capacity of 50 kilowatts; the transformers were con- 
structed by the same firms as the dynamos. The 
cables in this section were supplied by Felten and 
Guilleaume, of Miilheim-on-the-Rhine. As the 
diagram indicates, the 2000-volt currents were also 
directly utilised. A Helios triphase motor for 
450 horse-power at 2000 volts operated a Riedler 
express pump in the pavilion of the Gutehoff- 
nungshiitte. Another triphase motor of the same 
firm, but for currents of 110 volts, operated the 
compression air-pump belonging to the Riedler 
pump. There was also in the Dortmund Miners’ 
collective exhibit an express pump constructed by 
Ehrhardt and Sehmer, and driven by a 440 horse- 
power motor of the E.A.G., formerly Lahmeyer 
and Co.; this motor received the full tension of 
2000 volts and ran at 146 revolutions. 

The continuous-current mains, which formed the 
chief source for light and power in the buildings, 
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were arranged in two circuits, both on the three- 
wire system. The first circuit yielded currents 
of 2 by 220 volts. The second circuit was added 
when the installation of the fountains had been 
decided upon, which required currents of 110 volts. 
These mains also fed the cranes of the Machinery 
Hall and some other machines and lamps near that 
building. 

It will be seen that, apart from the special cases 
to which we have alluded, the exhibitors had in 
general the choice between continuous currents’ at 
twice 220 volts or triphase currents at 3 times 
110 volts. The administration charged 7 pfennig 
(0.84d.) per hectowatt - hour for light, and 3 
pfennig (0.36d.) for power.. Discount, depending 
upon the sum due, was to be allowed at the close of 
the Exhibition, the maximum rate being 25 per 
cent. The electricity meters used were watt-hour 
meters of the Deutsch-Russische Elektricitits- 
Zihler-Gesellschaft, of Berlin ; of the Helios Com- 

ny ; and of Aron, of Berlin. The first-mentioned 

rm, which is not domiciled inthe Exhibition district, 
made no charge for its instruments ; this applied 
also to the following manufacturers of lamps and 


‘lamp fittings : Bergner and Weiser, of Poessneck; 
|C. Conradty, of Niirnberg (arc lamp carbons) ; Kért- 


ing and Mathiesen, of Leutzsch-Leipzig (arc lamps); 
and A. Schuch, of Worms (incandescence lamp 
fittings). Special terms were offered by the ad- 
ministration for incandescence lamps which would 
not be required after closing time in the evening. 
Thoselamps had to be boughtfrom the administration 
at 1 mark (1s.) each, and a charge of 3.50 marks 
was made per month per 10-candle lamp (Hefner 
candles), 5 marks per 16 candle-lamp, 7.75 marks 
‘aes 25 candle-lamp, and 10 marks per 32 candle- 


m 

The arc lamps used were for triphase, monophase, 
and continuous currents. The following numbers 
were installed at the beginning of the Exhibition ; 
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Arc Lamps. 
E.A.G., Helios a oe 


Regina, Kéln ... ak Fa Ss 200 
Voltohm Elektricitiits-Gesellschaft sa 50 
Rheinische Bogenlampenfabrik, Rheydt 12 
Bremer lamps ... he me = a 14 
K érting and Mathiesen oe 200 


The lamps of the Helios Company, of Cologne, 
were either alternating-current lamps for 15 amperes, 
burning fifteen hours, or continuous-current lamps 
for from 12 to 20 amperes. The lamps of Korting 
and Mathiesen, of Leipzig-Leutzsch, were also well 
known, as were those of the Rheinische Bogenlam- 
penfabrik, of Rheydt. 

The Bremer lamps were a novelty at Paris in 
1900 ; since then they have found their way into this 
country. At Diisseldorf the Deutsche Gesellschaft 
fiir Bremerlicht, of Neheim-on-the-Ruhr, had in- 
stalled fourteen lamps, two notable specimens being 
suspended from a mast of the Diisseldorfer Réhren- 
industrie, 28 metres (92 ft.) in height. In these 
lamps four arcs were arranged in series on a circuit 
of 220 volts and 30amperes. The lamps have given 
great satisfaction. 

This remark applies equally to the Regina arc- 
lamps of the Regina Bogenlampenfabrik, of Cologne, 
a firm only established in 1900. The lamps burn a 
long time—up to 200 hours are claimed—and were 
therefore selected for the lighting of the boiler- 
house and of such passages as were illuminated 
throughout the night. Other Regina lamps were 
suspended in the main avenue, 10 ft. above the 
ground. The lamps belong to the enclosed type, 
but the outer rat is spherical, and shines with 
equal brilliancy all over ; the manufacturers claim 
this as a distinctive feature. The arc is formed on 
the Rosemeyer system, within an inner globe, re- 
sembling a test tube closed below, which communi- 
cates at its upper end with the atmosphere in the 
outer globe through a narrow tube bent down ver- 
tically. The upper carbon is held by the core of a 
solenoid directly connected to the positive ter- 
minal ; a resistance is inserted between the lower 
carbon and the negative terminal. There is, there- 
fore, no shunt at all, and the construction of the 
lamp is very simple. The frame is formed of a 
tube of drawn brass. The whole movable parts— 
the solenoid core, dashpot, and resistance—are con- 
tained within this tube, with which none of these 
parts are electrically connected. The upper carbon 
glides between three carbon rings, placed edgeways 
near its lower extremity, and is guided by other 
rings above ; there is no stufting-box where it enters 
the inner globe. When the current is closed, the 
solenoid pulls the core up, and the three rings are 
forced against their inclined paths, thus counter- 
acting the solenoid attraction. 

The arcs being connected singly across the 110- 
volt mains in the ordinary 6-ampere lamps, or across 
220-volt mains in the 3-ampere lamps, arcs were 
obtained of considerable length, up to 10 millimetres 
in the first instance, and high temperatures result. 
The ares are steady and of high actinic power. Dr. 
Wedding published some years ago photometric 
tests, according to which the current consumption 
was only 1.075 watts per Hefner candle. This figure 
was questioned, but has been confirmed at the Darm- 
stadt Technical College—1.065 watts were found 
there—and Dr. Donath last March communi- 
cated the results of a further investigation to the 
Elektrotechnische Zeitschrift. He observed an un- 
usually high actinic power, which was at once 
reduced when he passed a current of air through 
thelamp. The spectrum of the Regina lamp shows 
very bright lines in the blue and violet, which 
seem to come from the arc, not from the crater. 
The actinic power rises with the temperature ; and 
as the air can only gain access through the long 
narrow lateral tube, the temperature remains high, 
and the combustion of the carbons is very slow. 
The high actinic intensity renders the lamps valu- 
able for photographic c»pying, which was demon- 
strated at the stand of the firm. 

The volt ohm lamps of che Voltohm Elektricitiits- 
Gesellschaft, of Frankfort -on-the- Main, were a 
novelty. These low ampere arc lamps are connected 
three in series on 110-volt mains, and are distin- 
guished by their small weight. The Mignon 3-am- 
pere lamps weigh only 4.5 lb., complete with globe. 
The company had also similar lamps for continuous 
and alternating currents, with fixed focus installed in 
the Exhibition. Chains and hooks attached to wire 


spirals were used for the suspension of the lower 
portion of the framing, so that the carbons can be 
quickly exchanged. 

The special arrangements made for the illumina- 





tion of the Rhine Bridge have already been men- 
tioned. The installation of the 6000 incandescence 
lamps was undertaken by the Baugesellschaft fiir 


Elektrische Anlagen, of Diisseldorf. Inthe main | 


avenue 600 lamps of the firm of Lang and Co., of 
Diisseldorf, were placed. The Elektricitaéts A.-G. 
E. H. Geist, of Cologne, supplied 3500 glow lamps 
and 28 arc lamps for the halls of the Dortmund 
miners ; glow lamps marked the outlines of the 
building ; 12-ampere arc lamps were placed in the 
windows, four in series. 

Connected with the general illumination scheme 
of the Exhibition was the emergency lighting by 
means of about 300 incandescence lamps, distri- 
buted all over the grounds. Current could be 
obtained from three independent sources : from the 
large battery of the Accumulatoren-Werke A.-G., 
Hagen-Berlin ;* from the two gas motor-driven 
dynamos of the Gasmotorenfabrik Deutz (Nos. 23 
and 28 of our Table); and from the two dy- 
namos (No. 22 of our Table) which were driven 
by the Laval steam turbine. The connections 
were always made on the main switchboard 
in the Machinery Hall, no matter which source 
of power was utilised, while the general illumi- 
nation of the Exhibition was controlled from 
the switchboards of the nine districts into 
which the whole has been divided. The con- 
ductors were all overhead for the emergency, 
as well as for the ordinary, lamps. The diagram 
on page 769 indicates the way in which these 
emergency lamps were switched in, and it further 
explains how the batteries of the Kolner Accu- 
mulatorenfabrik Gottfried Hagen for the electric 
railway of the Exhibition, were charged.t The 
charging could be effected from the continuous- 
current mains of the Exhibition, or from the mains 
of the municipal electricity works. The emergency 
lamps which the Behrend Accumulatoren-Werke, 
of Frankfort, installed in the Festhalle have also 
been noticed already.t A number of portable bat- 
teries were charged during daytime from a special 
circuit, and each battery fed its own 2 or 3-candle 
lamps independently in the evening. 


LITERATURE, 


Dynamos, Motors, Alternators, and Rotary Converters. 
By Gispert Karp. Translated from the Third German 
Edition by Harotn H. Simmons, A.M.I.E.E. 1902. 
London: Messrs. Biggs and Co. [Price 10s. 6d.] 

WHEN a writer of a highly technical book, which 

must of necessity appeal only to a limited number 

of the public, finds himself called upon to publish 

a second, and again a third, edition of his work 

within a few years of the original appearance of the 

volume, he may justly consider that his work pos- 
sesses outstanding merit. There may be some 
books of this kind concerning which some readers 
may be unable to understand why they should have 
obtained popular favour, for men are not all alike, 
and what appeals to one as supplying his needs 
may wholly fail to appeal to another. But we do 
not think there will be any difference of opinion of 
this nature regarding the success of the writings of 
Mr. Gisbert Kapp. Although he carries on the prac- 
tice of his profession ina foreign land, his name 
is familiar to every electrical engineer in this 
country. He is known to possess an original 
mind and great ability, combined with an inti- 
mate knowledge both of the theory and the 
practice of electrical engineering; and when a 
person with such credentials begins to write text- 
books, and shows by them that he possesses the 
further qualification—somewhat rare and often 
looked for in vain in those whose profession is 
teaching—of being able to impart his knowledge in 
clear language, so that students may find their difti- 
culties explained away and their progress thereby 
greatly facilitated, we need not wonder that his 
books should meet with popular approval from 
those interested in the subjects with which they 
deal. We are therefore not surprised that it has 
become necessary to issue a third edition of Mr. 

Kapp’s volume on ‘‘ Dynamos, Alternators, and 

Transformers.” 

The issuing of a new edition of such a work, 
however, is not so simple and easy a matter as in 
the case of the ‘‘ novel of the season,” which may 
pass through all its editions in a few months, each 
one an exact reprint of the first. There the work 














* See ENGINEERING, pages 12 and 308 ante. 
+ See ENGINEERING, page 504 ante. 
t See ENGINEERING, page 504 ante. 


necessary for the occasion concerns only the printer 
and publisher, except that the author may write a 
short preface, in which he thanks the public and 
uses scathing language towards his critics. But a 
new edition: of even the most successful electrical 
text-book cannot reasonably be expected until 
after a year or two, and, as science is progressive, 
and none more so than electrical science, it be- 
comes necessary for the author to revise his former 
work, so as to keep step with that progress and to 
bring the new edition up to date. Thus we find 
that the present edition differs to some extent 
from those which have gone before. The book 
|was originally published in this country, but 
this new edition is really a translation of the 
third German edition of the same work, which 
the author has recently prepared and published. 
The translation has been made by Mr. Harold 
Simmons, who has succeeded in rendering in 
very clear English the German text of the author. 

The opening chapters are devoted to an explana- 
tion of the fundamental principles of dynamo- 
electric apparatus, passing from purely magnetic 
considerations —magnetic moments and the mag- 
netic field—to the interaction of electric currents 
and magnets and other electromagnetic phenomena. 
The theoretical portions of these chapters should 
be easily understood by students who do not take 
alarm at the appearance of a mathematical formula 
or equation in which simple trigonometrical symbols 
occur. Mathematical treatment has been kept in 
subordination as much as possible, and graphical 
methods have been used in preference where cir- 
cumstances allow this to be done. The author 
also gives practical examples as illustrations of the 
application of the results obtained from theory, 
and these should be of value to the technical reader 
in enabling him to see at once the purpose to which 
his theoretical study is directed. A short chapter 
on the magnetic properties of iron, containing a 
description of Hopkinson’s method of determining 
permeability and an explanation of hysteresis, is 
followed by one on electromagnetic induction, and 
then the way is clear for the discussion of the dif- 
ferent parts of the practical dynamo. 

Chapter VIII. is concerned with the armature 
electromotive force, and contains a very full dis- 
cussion of different kinds of winding in bipolar and 
multipolar machines. This is essentially a practical 
chapter, and contains useful tables for armature 
windings. The author discusses also the difficulties 
of electrical insulation of the windings, the relative 
merits and efticiency of drum and ring armatures, 
and some of the mechanical problems in the con- 
struction of armatures. Chapter IX. describes some 
well-known ‘forms of open-coil windings, while 
Chapter X. treats of field magnets. Revision of 
the former text appears prominently in the next 
chapter, which deals with current commutation 
and armature reaction, as the author has given 
more space than formerly to the discussion of 
sparking at the brushes. The considerations which 
have to be kept in mind in an attempt to secure 
sparkless collection at the commutator are explained 
ina manner which all may understand. The latter 
portion of the chapter is more theoretical, and deals 
with characteristic curves. In Chapter XII. we 
pass from the armature to the magnetic field and 
consider the different systems of excitation. Several 
well-known practical methods of compound wind- 
ing are described, and after brief remarks ou 
balancing devices, the author goes on to the calcu- 
lation of field coils and to an explanation of the 
way in which the output of a dynamo depends upon 
its dimensions, showing in this connection the 
advantages of multipolar machines. The important 
question of the electrical and magnetic losses in 
the dynamo is discussed in a special chapter, in 
which the reader will find much valuable assistance 
towards a proper appreciation of the part played 
by eddy currents. One further chapter on various 
types of direct-current machines completes the dis- 
cussion on the dynamo, to which three-fourths of 
the book have been devoted. 

Of the chapters dealing with alternators and trans- 
formers, two are entirely new. The author has in 
this new edition omitted all special reference to 
stationary transformers, as he has discussed them 
fully in another volume, and we now have 4 
chapter devoted to rotary field motors and one to 
rotary converters. This portion of the book con- 
tains a much larger proportion of theoretical matter, 
and the non-mathematical reader may not find it 
entirely to histaste. But after all, thorough study 
of alternate-current machines cannot well be made 
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without a knowledge of mathematical analysis, and 
it may be said in Mr. Kapp’s favour that he has 
done his best to simplify matters by using vector 
diagrams very extensively. The most mathematical 
chapter is that which deals with the induction 
motor, but even here the practical aspect of the 
question is never forgotten. When the author 
has arrived at certain conclusions expressed in 
mathematical equations, he proceeds to consider 
what his symbols mean in the practical machine, 
and what is the practical result of these equations. 
The last chapter in the book is purely practical, 
being devoted to practical considerations in the 
design of alternators and to descriptions of some 
well-known forms of these machines—the Kapp, 
Mordey, Siemens and Halske, and Oerlikon alter- 
nators. 

There can be little doubt that this new edition 
will retain for the volume the position gained for 
it by the earlier editions. The revisions and 
additions are all improvements, and make the work 
thoroughly modern. The book retains its former 
appearance both in binding and type, both of 
which are good, but there is room for improvement 
in the printing of some of the illustrations. A table 
of ‘‘Contents” is given at the beginning of the 
yolume, showing what is to be found in each chapter, 
but the practical usefulness of this list is greatly 
decreased by the omission to give the number of 
the page at which each chapter begins. Such 
lists are used when one has occasion to refer to the 
the book for a specific purpose, and it is a great 
convenience to be able to turn at once to the 
desired chapter without having to hunt for it. 





Le Scaphandre. Son Emplot. 7 M. Dreos, Ingénieur- 
Conseil, Expert-Maritime. aris: Gauthier- Villars, 
and Masson et Cie. 

Tus little volume of 158 pages forms part of the 

‘Encyclopédie Scientifique des Aide - Mémoire,” 

published under the direction of Mr. Léauté, 

Membre del’Institut. It is a guide-book for divers 

and engineers conducting diving operations, and is 

based chiefly on the experience which the author 
has acquired in the French Navy. Popularly 
written, and a little verbose occasionally, the book 
will serve its purpose. We find a description of 
the outfit of a diver, his dress, his mode of working 
in the sea and in rivers ; notes on the lamps and on 
the ladders and triangles which enable him to work ; 
and, further, many pages on precautionary measures 
to be observed for the safety of the diver. Prac- 
tically the book may be characterised as a recom- 
mendation of the Rouquayrol-Denayrouze appa- 
ratus, as adopted by the French Navy ; for, apart 
from the historical introduction, reference is 
only made to one other outfit, the Buchanan- 
Gordon diving dress. But as the author speaks 
from his own long experience with appliances, 
which he has himself improved, no objection 
will be raised on this account, except, perhaps, 
that the title of the book might more precisely 
express its character. Examples of this kind are 
not rare, however. Sometimes an author feels 
inclined to say in the preface what he might have 
put on the title-page. There is no preface in this 
instance. The reader need not proceed very far, 
however, to be introduced to the invention of the 

apparatus to which this book is devoted. M. 

Rouquayrol is a mining engineer, M. Denayrouze 

is a naval officer. 

The chief advantages claimed for the Rouquayrol- 
Denayrouze diving outfit are that the air-pressure 
within the dress is, by the aid of their hydraulic 
pumps, regulated in accordance with the pressure 
of the water outside, the light weight of the dress, 
and the convenient arrangement of the valves and 
of the communication appliances. The dress is a 
combination garment made of rubber, with layers 
of texture on both sides. The neck and the ends 
of the sleeves consist entirely of pure soft rubber, 
so that the whole body may enter through the neck 
opening. Over the well-padded shoulders fits a 
collar, made, like the helmet, of copper. This 
collar ends in a horizontal neck flange ; the helmet 
18 provided with a corresponding flange, and the 
rubber neck likewise. The rubber flange used to 
be perforated in three places to pass the connect- 
ing bolts through. The constructor of these 
apparatus, Charles Petit, has since 1891 replaced 
these bolts by coupling levers, which are used in 
the French N avy, and which hold the rubber flange 
tightly between the helmet and the collar. The 
alr-supply pipe enters the helmet at the back of 
the head. The air-pressure within the hermeti- 





cally-sealed dress is kept about one atmosphere 
above that of the water. Any excess of air can 
escape through the valve, placed on the right-hand 
side of the helmet. The spindle rod of this escape 
valve ends inside in a flat button, against which 
the diver can press by inclining his head. The 
spindle is further continued outside so that the 
diver can push the valve open with his hand if 
necessary. 

As the diver will always feel some discomfort in 
his dress, the author has further added to the 
helmet two pressure-gauges, making up what he 
calls the ‘‘mergometer.” The one dial is marked 
‘‘air,” the other, ‘‘water.” The latter gauge 
communicates with the water outside. When the 
diver looks up, he sees whether the two pressures 
agree, as they ought to; that is tosay, when they 
agree, the air pressure will exceed the water pres- 
sure by about one atmosphere. If not, the diver 
communicates with his guide above, either by 
means of the signal cord, or by means of the speak- 
ing-tube, or of the micro-telephone. The signal cord, 
the author insists very properly, should be reserved 
for sending the four messages: ‘‘All right,” ‘‘More 
air,” ‘‘Less air,” ‘‘Up,” indicated respectively by 
one, two, three, or four pulls. When the operators are 
allowed t» send other messages by this cord, grave 
misunderstandings may arise. The speaking-tubes 
often fail, because the moisture of the breath de- 
posits in them. The author has therefore con- 
structed his micro-telephone, which is described 
and illustrated, and which has been adopted by the 
French Navy. The diver has his microphone in 
front of his mouth, and the receiver attached to one 
ear. There is also a call button, and the cable 
which runs parallel to the air-pipe contains three 
wires. The diver’s guide, who remains above, with 
no other duty but to watch over the diver, is also 
provided with a micro-telephone. The boots of the 
diver, we should already have mentioned, fit over 
the feet of his combination dress; the boots are 
made of leather and bear thick soles of lead. The 
pump used is a Giffard pump, with two vertical 
barrels ; it is worked by hand, and connected with 
an air-vessel of suitable capacity. The total outfit 
which the diver has to wear is said to weigh about 
85 kilogrammes (187 Ib.). 

Before sending down divers to start operations, 
the superintending engineer should, in the author’s 
opinion, if at all possible, himself descend in order 
to see whether there are any particular dangers to 
be feared, and how the work could best be ar- 
ranged. The extra 3750 francs that a diver’s out- 
fit for the engineer’s own use would cost would 
soon repay themselves. It is pleasing to state that 
the author does not by any means attempt to dis- 
guise the great dangers which the diver has to 
face. He gives many a useful hint and warning, 
and mentions in an appendix the immediate steps 
to be taken in cases of asphyxia. His general 
advice is, always to continue to work the pumps if 
an accident seems to have occurred. The greatest, 
though less apparent, danger threatens, of course, 
from too rapid reduction of the air pressure on 
ascending, and the author is emphatic on these 
points. 

Another part of the appendix briefly describes the 
helmet or aerophore, which Mr. Denayrouze devised 
in 1869 for the protection of miners having to enter 
galleries charged with foul air, and which he after- 
wards adapted to the use of divers when working 
at inconsiderable depths, where an entire diving 
dress is not required. The Rouquayrol-Denay- 
rouze outfit, he states; has been used in the 
French Navy at maximum depths of 35 metres 
(115 ft.), and by Turkish divers at 55 metres 
(180 ft.) even. The Buchanan-Gordon diving 
dress, he remarks, was devised for depths exceed- 
ing 70 metres (230 ft.), and has actually been tried 
in the Clyde at 56.7 metres (186 ft.). Quoting 
simply from a report published in 1898, the author 
objects that the Buchanan-Gordon diving dress, 
which consists of a strong cuirass and helmet, with 
legs and arms made out of spirals of delta metal 
and waterproof covering, and which is charged with 
air under slight compression only, is far too heavy, 
while its escape vaive, which is connected with a 
floating-pipe system, is also criticised. Other appa- 
ratus are not mentioned. This useful manual for 
divers is illustrated by 33 diagrams. 
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don: Chapman and Hall, Limited. [Price 10s. 6d. ] 








THE ELECTRIFICATION OF THE 
SOUTH LONDON TRAMWAYS. 
(Concluded from page 701.) 

In our preceding article we described the cars 
and the plough utilised for conveying the electric 
current from the conductor bars in the conduit to 
the car itself ; and on page 774- we now reproduce 
diagrams of the connections of the power wiring for 
the car equipment, on which a development of a 
controller is shown. It will be noted that both 
leads to the plough have circuit-breakers, because 
conditions may frequently arise which may necessi- 
tate a change in the polarity of the conductor rails. 
The diagrams, Figs. 59 and 60, are sufficiently ex- 
plicit to render complete description unnecessary. 

The controllers are illustrated in Figs. 61 and 62. 
These are of the series parallel type, fitted with a 
rheostatic braking device, the power positions of 
the handle being in one direction from the off posi- 
tion, while the rheostatic brake positions are in the 
opposite direction. There are seven points in all 
on the power side, four of which operate the motors 
in series, while three actuate them in parallel. 
There are two intermediate positions between series 
and parallel, which make connections for ‘‘ change- 
over.” This is done by shunting one motor com- 
pletely out of circuit; consequently the inter- 
mediate positions must be passed over very rapidly. 
There are five positions on the rheostatic brake, 
four of which have resistance in circuit ; the fifth 
short-circuiting motors with all resistances out. To 
enable the proper connections to be made for the 
rheostatic brake, an auxiliary cylinder is used. It 
is placed below the reversing cylinder, and is 
actuated by a suitable mechanism connected to the 
power cylinder and operated by the main handle. 
Provision is made inside the controller for cutting 
either motor out of circuit. The controller, it may 
be added, was specially designed by the late 
Professor Short for the London County Council 
tramways. 

A new arrangement has been provided for blow- 
ing out any arcs which may form between the 
cylinder contacts and the fingers. This is of the 
solenoidal type, and it occupies very little space in 
the controller. Its operation is diagramatically 
explained by Figs. 63 to 69, on page 774. It con- 
sists generally of an iron core which runs the whole 
length of the cylinder, and there are directly oppo- 
site the contacts coils of wire wound to suit the 
direction of current between the contact finger and 
the contact on the power cylinder. This coil is in 
turn encased in a copper shield. When breaking 
an are, the magnetic field draws the arc towards 
the metallic shield, and continues to gradually draw 
it round the circumference until a point is reached, 
according to the current density, where it is prac- 
tically harmlessly broken. These solenoids are 
mounted on a hinged bracket which, when swung 
back to enable an examination to be made of the 
contact fingers, automatically breaks the circuit in 
the controller. 

The controller handles are so interlocked that it 
is impossible to bring the reversing cylinder into 
action unless the power is completely shut off; 
similarly the power handle cannot be moved unless 
the reversing cylinder is in action. The handles 
are so designed that they cannot be taken off the 
controller unless in the ‘‘ off” position. 

The rheostats consist of coils of specially pre- 
pared high resistance iron strips, insulated with 
asbestos and wound on metal spiders. These coils 
are mounted in skeleton boxes, into which the con- 
necting wires are led to suitable terminals. They 
are placed underneath the seats, cased in, and 
special provision is made for the circulation of air 
past them from the outside of the car. 

The motors were also specially designed for the 
London County Council tramways, and are nomi- 
nally rated at 37. brake horse-power. This 
large size was necessitated as a very high rate of 
acceleration was aimed at to suit the conditions 
of the traffic. The motors, which are illustrated 
in Figs. 70 and 71, page 775, are mounted on 





the inside of the driving wheels. They are made 





. 
4 
i 
! 
1 


a RDS OAS EEE SEBAGO SL 


CD SI RETIN WC RASA 


ERA 


Sy ees ase ae 


Pape 


{ 
ie] 





774 ENGINEERING. [Dec.-12, 1902. 








DETAILS OF ELECTRICAL EQUIPMENT OF TRAMCARS; SOUTH LONDON TRAMWAYS. 
DR. A. B. W. KENNEDY, CONSULTING ELECTRICAL ENGINEER TO THE LONDON COUNTY COUNCIL. 


(For Description, see Page 773.) 


CONTACT 
a a 
METE. * 
F; ug 53. : Yel. 


33 -——- —  -- -  f- , ~~, 
i —. 
























































¢ a Ha | ey : 
! a poco + t----- : pecaen- L------ TYPE. 8B. FORM.E ‘ 750 
! 80x N°2 , Y ae” Yaa pee ‘ AN 
~~ ciReuVIT v. “ 5 RESISTANCE 
- w Cons yseo. 
N?3. ‘ 
‘ : \ 
( \ 
/ \ 
ee) ee en ee (Viti tl \\ \ 
if 
md. \\ 4 
if Wy 
ti H] i 
hi —}t | 
1\\ ey 
- HY 
‘ \ / ) 
‘ i) / . 
TANS 7 
aS unt, a) 3 COILS 2COILS ‘ 
. i it, ] w°4s. N°40. I 
SS ERD, FG ; Ee CRM REE 2 BOx N°4. a : 
> OY NS Vi i { yee J 
~~... 5 GONULs | N°4as ee Ha ae i Se ae ee eee 





CONTROLLER N°. 
CONTROLLER N22. 


« & 

Ps z Note.~LEAD FI REVERSED WITH FFI. 
$4324 BRAKE « F2 « ow nw FF2. 

a S67 POWER 









BREAKER 


SOLENOID 


(7620.4) 
GROUNDED 















































Sy 
va 
VN 
AY \\ . ~ | 
—— fy MAL AN Fig.6 274-18 1 tie 
ia | ATE my \ \\ “Ne RAN Bd ARN 
| \ 4, ~ 
} | | {uid iat \ \ Ji NN 
id | \\\ 
ht | Hy " fury rk | wae 115) 
1 | | mmmitatts rir a [Rt 
i | yy iii ry da were H ven 
4 | \ itl 4 4aah t+ Anas 
t | Wil i i! D-- +44-4- 
=i | \\\i \ Will yd TT = nite 
| \! a ty tt 
H j \ / \! i Hayy 
H | | \\ Ct Hiyy tt 
| \ fiat 
\ | 
i} 
q \ 
1 
r \ | 
H 
Ly 











8 ee So 





Mi 





Se gee [ee See 


ae ee Tae § 
































Dec. 12, 1902. ] 





Si ons WR eS ici OOO 


ENGINEERING. 775 








DETAILS OF ELECTRICAL EQUIPMENT OF TRAMCARS; SOUTH LONDON TRAMWAYS. 
DR. A. B. W. KENNEDY, CONSULTING ELECTRICAL ENGINEER TO THE LONDON COUNTY COUNCIL. 


Fig.70. 


hp gn Bs” Sh IA DOL 


Ratro 4-6 007. 





TNE OF 
Teeth 


width| 





15° 


9%] 





























H 
(7630.0) 





| ° ” 
MBE 79g 


in halves, bolted together, with the front bolts| salient poles built up of laminated sheet steel| are then covered with successive layers of special i 
tog | Be y' pec 


forming hinges, so that the lower part of 





a LE ET EP NEALE ESE NT 5 


AEA BERTI EC 2 


SY 6% 


the | punchings, each pole being divided by a gap into | composite insulation made from paper, mica, and 


frame can be swung down to admit of inspection | segments, whereby coolness in running is assured. |cloth. The armature is of the ironclad type, 


or repairs of the field coils or armature. 


hinge cover of the upper half also enables easy | designed properly to distribute the magnetic field, | rovided to receive the armature coils. These 
access to be made to the commutator and brushes. | and at the same time to act as supports for holding | latter are former wound and interchangeable. 

A small hand-hole is also provided below the com- | the field coils in place. These latter are machine-| The commutators are built of hades copper 
mutator, to enable inspections to be made of the | wound on formers, and are insulated with asbestos | segments mounted in a cast-iron hub, and insulated 
Interior of the motor. The motors are practically | and cotton thread dip into special insulating | with specially selected mica ; the bars are of sufficient 


waterproof. On the motor frame there are 


The|The pole-pieces are provided with projections | being built up of laminated punchings, slots being 
} 


= Se eee: 


SS 


four | material varnished and thoroughly baked. They |depth to allow of the commutator being reduced 








776 





ENGINEERING. 


(Dec. 12, 1902. 








2in. The brushes are of carbon, and there are two | been completed, so that there will be sufficient 
to each brush-holder ; the bearings are provided | horses then available to conduct this heavy traffic 


with oil wells and wicks for oil lubrication, and in 
addition grease-boxes are fitted to act as emergency 
lubricators in case of overheating. They are de- 
signed to prevent any lubricant leaking into the 
interior of the motor casings. The axle gear is of 
cast steel of a special quality, with machine-cut 
teeth. The pinion is of forged steel bored and 
tapered. The gear case is of malleable cast iron. 

The circuit-breakers are provided with a magnetic 
arc-rupture device, and may be operated either by 
hand or automatically when an overload takes 
place. 

The car bundles are made with different coloured 
cables, so as to easily distinguish one cable from 
another. This system is very useful when fault- 
finding ; each car is fitted with a wattmeter, placed 
in a cupboard under the stairs, together with a box 
containing terminals for placing an ammeter or a 
check wattmeter in circuit. 

The large cars which we have fully described are 
intended specially for the Tooting route, and will 
ultimately be the standard type for the London 
County Council tramways generally ; but at the 
present time there are being constructed, to the 
specification of . J. H. Rider, the electrical 
engineer for the London County Council tramways, 
a number of cars of a special type for temporary 
duty on the Streatham line, so as to utilise electricity 
as a tractive power up to the point where the cable 
begins beyond Kennington Gate, where the present 
system of cable connection will be applied. These 
Streatham cars are of the single-truck type, and 
carry 56 passengers, instead of 66, as in the case of 
the Tooting bogie cars—namely, 22 inside and 34 
outside. The construction of the car and of the 
electrical appliances do not present material differ- 
ences from those already described, although there 
is no partition dividing the seating accommodation 
in the interior of the car, as illustrated on Fig. 42, 
page 697 ante. 

The great feature about the Streatham car is the 
system adopted for lifting the plough clear of the 
conduit, and enabling the car to travel with it over 
the cable lines. This is the first occasion on which 
an electric plough and a cable-gripper have been 
fitted to one car, but there are cases already in 
America and on the Continent where the electric 
plough is lifted under the car clear of the conduit 
and of the street surface, so that the car may work 
on the overhead trolley system in the outlying dis- 
tricts of large towns. 

The electric plough will be supported in the 
centre of the truck between the two electric motors, 
and will run on slides pretty much in the same 
way as in the Tooting cars, as illustrated in Figs. 52 
to 55, page 701 ante. When the car has reached 
the point where electric traction terminates and 
cable haulage begins, it will be over two slots 
between the rails, the one giving access for the 
plough to the electric conductor, and the other for 
the gripper to the travelling cable. The position 
of the diverted conduit slot will then coincide 
with an arrangement on the slide-frame carrying 
the electric plough. This arrangement consists 
practically of a cage lifted by special gear. It will 
be remembered that the top of the plough has 
two projecting edges, which slide on Z-bars, as 
shown in Fig. 54, page 701 ante, and in the 
Streatham cars a section of this sliding frame is so 
arranged that it can be lifted bodily ; the plough, 
having been guided by the diverted slots to this 
exact part of the sliding frame, will be lifted with 
it. The lifting mechanism consists of a wire rope 
working on a pulley and fixed to a sleeve which 
travels on a spindle, the square head of which 
extends to the side of the car. The controller 
handle is arranged to fit to the outer end of 
this spindle, so that by the turning of it the 
sleeve moves forward, drawing the wire rope 
lifting the cage. When the plough has thus been 
lifted clear of the conduit, through one of the many 
openings with suitable cast-iron covers provided 
along the route, the present type of cable-gripper 
will be run into place; but instead of the connection 
being in the centre of the truck, as at present, it 
will be at the front end, so that its gear will not 
interfere with the electric plough. 

It will be understood, of course, that this appli- 
cation of cable haulage will only continue until 
the line is reconstructed for electric traction: 
owing to the steep gradient up Brixton and 
Streatham Hills it has been decided to defer the 


electrification of this line until all the others have 





when the cable is taken away and the work of re- 
building the line commenced. Unfortunately, the 
conduit which now accommodates the cable is too 
narrow to admit of the placing in position of the 
electric conductors and the running of a satisfac- 
torily wide plough. 








AIR-COMPRESSOR FOR THE HARPENER 
MINING COMPANY. 

Messrs. ScuiicoTERMANN AND KreEMER, of Dort- 
mund, exhibited in the Mining Pavilion of the Diissel- 
dorf Exhibition an air-compressing engine, which is to 
be put down at the pit Preussen No. II., of the Har- 
pener Mining Company, where it will supply the com- 
pressed air required in the mine. It is calculated to 
compress 5200 cubic metres (183,650 cubic feet) per 


hour. The principal dimensions are the following : 
Diameter of low-pressure air 4 
cylinder... *. oes -900 m. (35.43 in.) 
Diameter of high-pressure 
air cylinder... 575 ,, (22.63 ,, ) 


Diameter of high-pressure 
steam cylinder ae -575 ,, (22.63 ,, ) 
Diameter of low-pressure 
steam cylinder ue -900 ,, (35.43 ,, ) 
Stroke... ... 1.100 ;, (43.30 ,, ) 

The steam pressure at the high-pressure cylinder cut- 
off valve is 169 lb. per square inch, The air pressure 
reaches 88 lb. to 117 lb. per square inch. The com- 

ressed air from the low-pressure air cylinder is de- 
vated to a tubular intercooler placed underneath 
the engine-room floor level, the high-pressure air 
cylinder drawing from the intercooler, and further 
compressing the air to the required pressure. The 
air cylinders are not fitted with cold-water jackets, 
nor are they otherwise cooled. The clearance is 
reduced to a minimum, and this, combined with the 
use of the intercooler, adds to the efficiency of the 
compressor. 

The steam engine and air-compressor are cross-com- 
pound ; the high-pressure steam and air cylinders are 
on the left-hand side of the flywheel. The steam 
piston-rods are extended to the rear, and are joined to 
the air piston-rods by aslide-shoe, carried on an inter- 
mediate slide-path, the arrangement being clearly shown 
in Figs. 1 and 2 of our two-page plate, and on Fig. 7, 

ge 782, reproduced from a photograph taken at the 

Exhibition. The intermediate slide-path, the cylinders, 
and the rear frame rest on acommon base-plate. The 
steam cylinders are supported in front by a heav 
frame, with tubular guide, joined direct to the cran 
bearing. The air cylinders are connected to the base- 
plate by wrought-iron struts. The high-pressure steam 
cylinder and the intermediate reheater underneath the 
floor level are steam-jacketed. Figs. 3 and 4, page 
778, are vertical sections through the air cylinders and 
intercooler, and through the steam cylinders and inter- 
mediate reheater. 

The suction and delivery air valves are self-acting, 
of the Collmann type, and are made of aluminium 
bronze. These are shown in section in Figs. 5 and 6. 
In this type a spiral spring acts on the valve for 
closing it, an oil piston coming into play at the last 
moment to prevent the valve from striking on its 
seat, the working being noiseless throughout. The 
action of the oil piston can be regulated while the 
engine is running. Both the valves are easy of access 
for maintenance and repair. 

The characteristic feature of these valves is the 
combination with the valve spindle of the oil piston 
above referred to; the piston is immersed in oil, 
the oil reaching almost up to the upper part of 
its neck-shaped extension ; this remaining uncovered 
for regulating purposes. The flowing of the oil 
from one side of the piston to the other is 
through grooved ports cut round the wall of 
the cylinder, and which, according to the position of 
the piston in the cylinder, afford a larger or a smaller 
area open to the flow of the oil. At the moment when 
the valve is going to touch its seat the downward 
action is retarded by the piston, the latter having 
reached a point in its stroke at which the space open 
to the flow of the oil is a minimum; this insures the 
noiseless closing of the valve. The action, as above 
mentioned, can easily be adjusted. This is done by 
altering the position of the piston with regard to 
ports, or shifting the cylinder ; the latter is the easier 
method. The oil piston contains a relief valve, which 
aids the flow on the upward stroke. 

The steam engine is fitted with Collmann inlet 
trip-valves, similar to those of the tandem compound 
engine illustrated on page 308 ante, but of different 
dimensions. The valve shown is a high-pressure 
double-beat valve. In order to obtain a regular 
action of the high-pressure cylinder inlet - valve 
motion when working under no load, the valve is 
made at the part where it meets the seat with a 
shoulder extension of a few millimetres, which 
allows the admission of steam inside the cylinder 











to be delayed an instant after the uncovering of the 
valve seat. This arrangement has also the advan- 
tage that .the closing action of the valve can proceed 
rapidly up to the point at which the steam is cut off, 
the oil piston only coming into play to check the 
action between the cut-off and the setting of the valve 
on its seat. The steam inlet valves of the high-pres- 
sure cylinder are controlled by a Hartung spring 
governor. The exhaust valves are worked by eccen- 
trics and adjustable levers. 

All the bearings are adjustable for wear. The 
lubrication of the steam and air cylinders is by two 
double lubricating pumps, worked by link motion from 
the rear end of the distribution shaft. The cylinders 
are also fitted with glass lubricators ; the crankpins 
have a centrifugal lubricating device. The oil is 
collected in a central receiver. 








SINGLE-PHASE ELECTRIC RAILWAYS. 
To THE EpIToR OF ENGINEERING. 

Srr,—We think it possible that the remarks which Mr. 
Swinburne made on the subject of electric. railways, in 
the able address which he delivered before the Institu- 
tion of Electrical Engineers last Thursday, may tend to 
cause some misconception in the minds of those members 
of the profession who had the good fortune to be present, 
for which reason we venture to address you on the subject. 

Mr. Swinburne, in referring to this question, very 
properly pointed out, on the one hand, the particular 
suitability of single-phase alternating currents for work- 
ing long railways, and, on the other hand, the difficulty 
of obtaining a variable s by the direct employment 
of single-phase motors. To overcome this difficulty, he 
proposed the use of speed-reducing gear on the cataract 
system. This, we believe, is well known to mechanical 
engineers, and has been tried for motor-cars and other 
purposes, but without success. It is proverbial that the 
quest of a satisfactory mechanical speed-reducing gear 
has for many years engaged the minds of a large number 
of mechanical engineers, not only for motor-cars, but for 
transmission gearing for other machines; and if that 
quest has not resulted in the employment, even for small 
powers, of the cataract system, with its cylinders, pistons, 
stuffing-boxes, valves, eccentrics, connecting-rods, bear- 
ings, &c., it would — that there is even less hope for 
it in the cise of such large powers as are used for electric 
railways. 

It occurred to us as strange that the President did not 
direct the attention of the electrical profession to the 
work hitherto done by Ward Leonard and others in 
providing ineans of varying the speed electrically, and to 
the possibility of still further improvements in this direc- 
tion. But it is to be remembered that the President 
particularly stated at the opening of his address that it 
was his intention to prophecy not what ought to be done, 
but what ought not to be done. 

Weare, Sir, yours faithfully, 
GEIPEL AND LANGE. 
Westminster, S.W., December 9, 1902. 





ELECTRIC CRANES. 
To THE Eprtor oF ENGINEERING. 

Sir,—We are sorry our letters are too long for Mr. 
Gearing, but he must not forget that he started this 
correspondence, and therefore ought to reply to the 
questions we ask him, otherwise little good to your 
readers is likely to come of the use of your space; and so 
far as we are concerned, this correspondence may cease 
until he tells us at least the hoisting speeds of his cranes, 
how many ropes of each size, and how many cranes are 
on the respective ropes. 

We quite agree with Mr. Gearing as to what is the 
issue between us—namely, our statement that a rope 
taking only 1.3 horse-power per 100 ft. of shop will not 
give sufficient power to drive a crane at a reasonable 
speed of hoisting. The proof of this isin Mr. Gearing’s 
own shops. The cranes he has do not hoist nearly fast 
enough for modern: requirements; in fact, they were 
slow in this respect when put in. 

Mr. Gearing says that a 1-in. rope at 2052 ft. will 
transmit 26 horse-power, but he does not tell us how he 
ascertained this, nor how long the rope would last under 
such conditions. He has figured on a working stress at 
least twice as — as he should have done. He asks for 
proof of this. e have before us a list of 150 ropes 
1} in. and 13 in. in diameter, driving 3600 horse-power, 
and running at an average speed of 4000 ft. per minute. 
This shows only 24 horse-power per rope, or equivalent 
to, say, 10 horse-power for Mr. Gearing’s 1-in. rope at 
2052 ft. 

To discuss the general features and advantages of elec- 
tric power transmission in engineering workshops is now 
rather late in the day. We will only say that even in 
Mr. Gearing’s shops the machine-tools are not constantly 
cutting, and then not at their maximum capacity, hence 
the small average load on the generators compared with 
the total capacity of the motors. This is characteristic of 
all electrically-driven workshops, because the motors are 
_ in large enough for the maximum requirements. 

aving a large motor does not, however, increase the cost 
of repairs. 

In reply to Mr. Gearing’s last paragraph, seven cranes, 
‘* tested to 5 tons,” and four cranes, ‘‘ tested to74 tons, 
all 40 ft. span, with necessary wiring for seven sho 
totalling 2560 ft., and with engine and dynamo of suita 
capacity, also switchboard, would cost about 8000/. 

We remain, yours truly, “i 
JOSEPH ADAMSON AND CO., 
Hyde, Cheshire, December 9, 1902, 
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THE RAND MARKET. 
To THE EpitTor oF ENGINEERING. 

Srr,—Before I have been long enough here to take the 
existing conditions for pach may I address a few 
words to British manufacturers while there ale bas time 
to obtain a fair share of the undoubtedly big trade which 
is going to be done here during the next few years. I 
am a draughtsman on what — to become one of 
the biggest properties on the f. 

Accustomed at home to a free hand, so far as obtaining 
supplies went, I at first found it rather awkward in being 
limited to ‘‘ what may be obtained in town” (Johannes- 
burg). 

ve). rally asked ‘‘ What may be obtained in town?” 

An elaborately got up catalogue is put into my hand, 
with the spread eagle large on the front cover. I look 
quietly round the office for the corresponding production 
of a British firm, but do not find it. I use the American 
catalogue, and find all my wants anticipated. American 
fittings are put into my arrangement. When the fittings 
come to be ordered, the Americans are found to suit the 
arrangement admirably. It is overlooked that the 
arrangement was made to suit the fittings in the first 
place. 
: Why does it remain for a Continental firm, who have 
got out a complete line of centrifugal pumps, to send out 
a correspondingly wy gee set of office blue-prints before 
they are asked for? 6-in. centrifugal pump is wanted, 
agents are about to be asked for designs, when somebody 
remembers that such a thing is already in the drawer. 
Again, at the end of the story, ‘‘that pump suits the 
arrangement exactly.” 

Again, the best that the printer and bookbinder can 
do for the foreign manufacturer is placed unreservedly at 
the service of any draughtsman who likes to apply. One 
need not be a manager to get an American catalogue, 
which is generally a text-book on its particular subject. 

Does the British manufacturer not see as far as his 
rival? Does he not see that that catalogue lying on a 
man’s board is an insidious advertisement every time the 
manager comes round ? 

It becomes irksome to be told times out of number 
“wake up!” without being told how it is to be done. 
Here, then, is a small matter which would not require the 
intervention of the Government in carrying it through. 

Yours, &c., 
W. Mack Hurton. 

Randfontein, Transvaal, Nov. 16. 








OIL-ENGINES FOR MARINE WORK. 
To THE Eprror oF ENGINEERING. 

Sir,—I_ see in your issue of August 8 a letter from 
Mr. H. R. Hearson, of Shanghai, asking for informa- 
tion as to a reliable oil-engine for marine purposes. Iam 
also on much the same quest, for I want an engine for a 
small auxiliary yacht, of some 4 horse-power, which will 
be reliable, and which an amateur can safely work. 

I am very much impressed * the qualities of ‘an 
engine which is very popular in this part of the world, 
but would be grateful if any of your readers can tell me 
of an equally good one of British manufacture. 

Tallude to the engine made by the Union Gas-Engine 
Company, of San-Francisco. It is used in East Austra- 
lasian waters for every sort of vessel, from the 300-ton 
95 horse-power auxiliary schooner built for the New 
~— a —o — of their new Pre 
to the 24-ft. open launch for pleasure purposes in Sydney 
Harbour. Besides these, I have seen them fitted to 
barges, fishing smacks, coasting schooners and sloops, 
Harbour Board tenders which have to attend lighthouses 
in exposed situations, and do light towing work, pearl 
schooners in the China Strait, mission launches, &c. In 
one of the latter the engine was run by an ordinary New 
Guinea ‘‘boy” quite successfully, and I have no doubt 
that those in the ‘‘ pearlers ” are also. 

I was also impressed a good deal on being invited to 
go on a trial trip by a New Guinea official in his new 
launch, which had arrived by steamer that morning from 
Auckland, New Zealand. lan the boat hoisted into 
the water, we — on board, the chief engineer of the 
steamer came with us; he joined = the electric circuit, 
opened the necessary valves, gave the flywheel a couple 
of turns, and away we went for an hour’s trip, the boat 
doing her full speed without more ado. 

The one objection which I see, or rather hear, is the 
noise. I have heard that the company have now a device 
which partially overcomes this objection. They are 
Generally run on benzine out here, which makes the fuel 

bill large compared with steam. They can be run on 
naphtha or gasoline as well. 

_ [lately spoke to the master and part owner of a coast- 
ing schooner of 260 tons, who had a 60 horse-power engine 
fitted to his vessel three years ago, he was enthusiastic 
about its sim licity and freedom from breakdown, and 
about the profit it was to him. At first he had no engi- 
neer, but latterly the New Zealand Government had 
compelled him to carry one. 

Tam, Sir, yours faithfully, 
: Royau Navy. 
Christchurch, New Zealand, September 29, 1902. 








LIQUID FUEL FOR STEAMSHIPS. 
P To THE Eprror or ENGINEERING. 
518, At the July meeting of the Institution of Mecha- 
nical Engineers a bf ee paper was read by Mr. Edwin 
- Orde on ‘Liquid Fuel for Steamships ;” and in refer- 
ag he that subject I would like to point out one or 
tr ia which have come under my own ob- 


On the s.s. Van Imhoff, of the Koninklijke Paketvaart 





Maatschappij, an arrangement of furnace designed by 
R. A. Meijer, the superintendent engineer of the com- 
pany, has been working for the past twelve months, 
and has m very successful both in efficiency and 
economy. : 

Meijer has improved on the ordinary Kérting burner, 
and this modified Kérting he uses with excellent results. 
He substitutes a steel spring at the top of the burner, in 
place of the screw which is fixed in Kérting’s arrangement ; 
the sprayer he leaves unaltered. 

The chief improvement is in the furnace itself, where 
the brickwork is so arranged that a great saving is 
effected in fuel and cost of running. The accompanying 
sketch shows his arrangement of furnace brickwork. 

At E he has an annular ring, as in other furnaces, 
where the air is heated before entering the furnace, 

F, Meijer’s modified Kérting’s burner attached to the 
movable door L. 

G, ring of brickwork against which the incoming air 
strikes, and is thereby forced back again to the oil flame. 






777 


of —- energy, which, for clearness, he divides into 
three distinct parts : 

1. Wasted energy, or that which is used in doing work 
elsewhere than on the armour. 

2. The useful energy, or that which is actually trans- 
ferred to the armour and overcomes the resistance. 

_3. — energy, or that which remains after perfora- 
tion of plate. 

It will be observed that Lieutenant Very assumes that no 
portion of the projectile energy is wasted after impact 
takes place, and that ‘‘no matter how or under what 
circumstances the projectile is brought to rest, it will 
always have done an amount of work (overcoming often 
resistances offered by the plate to the passage of the pro- 
jectile) exactly pe teense to the power (energy) left in it 
at the moment of impact.” Upon this assumption of fact 
are grounded the various formule of penetration, no two 
of which agree when reduced to figures, and all of which 
are hopelessly inaccurate when applied to modern 
armour and guns. What I should like to know 
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SECTION A.B, 






SECTION C.D. 


( » 
ARRANGEMENT OF BRICKWORK IN BOILER FURNACES OF S.S. Van IMHOFF. MEIJERS PATENT. 
Meco 


H, brickwork, to more or less retard the flame in the 
furnace. 

J, a bridge of brickwork, with a hole in the bottom part. 

K, brickwork to protect the combustion chamber. This 
brickwork is also built up on the sides of the chamber. 

By this furnace arrangement the incoming air strikes 

he heated brickwork at G and is thrown back in a heated 
condition to the oil flame, thus becoming intimately 
mixed with it, and making the combustion complete. 
Orde states in his paper that. the oil should be heated to 
a temperature of 130 deg. Cent., and introduced into the 
furnace at a pressure of 50 Ib. ; but by actual experience 
on the.Van Imhoff it has been found that complete 
combustion is effected by heating the oil to a temperature 
of 95 deg. Cent. only with a maximum pressure of 12 lb. 

r square inch. With a higher temperature there must 
fe an increased pressure, which, with these furnaces, has 
been proved to be quite unnecessary. With this arrange- 
ment of furnace and working under these conditions, a 
great saving of fuel consumption is effected. By the 
completeness of the combustion, everything goes out 
through the funnel, only 7, in. being found on the boiler 
tubes after six weeks’ continual running. 

Borneo oil is used with very good results, it being found 
that oil tanks with false bottoms and a ps at the ordinary 
temperature, with the water drawn off every two hours, 
are all that is necessary. 

On these boats Borneo oil is used at a cost of 2s. 3d. 
per ton less than coal, and the labour reduced by 40 per 
cent., while a further saving is effected in the absence of 
steam power except for pumping and filtering the oil. 

ARTHUR Hiorns. 

Soemalata, N. Celebes, October 12, 1902. 








NAVAL EFFICIENCY. 
To THE Epitor or ENGINEERING. 

Smr,—Might I venture to suggest that the following 
matters merit the investigation of those who are in- 
terested in naval efficiency : 

Lieutenant Very, United States Navy, is a recognised 
authority upon naval matters, including the functions of 
guns, projectiles, and armour-plating, and his views are 
constantly quoted by English writers on these subjects. 
Ina pee entitled ‘‘The Development of Armour for 
Nav. Tse,” read by him at a meeting of the United 
States Naval Institute, in 1897, I think, the following 
—- occurs: ‘‘When a gun is fired, the projectile 
eaves the muzzle, possessing a certain power—that is, it 
will do a certain amount of work in coming to rest. No 
matter how or under what circumstances the projec- 
tile is brought to rest, it will always have done 
an amount of work exactly equivalent to the power 
imparted to it by the explosion of the charge of 
powder. This power, possessed by the projectile just 
as it leaves the gun, is called ‘muzzle energy.’”. . . 
‘* Whenever therefore the weight of a projectile is known, 
and the velocity with which it is moving, the amount of 
energy that it contains, or the work that it will do, can be 
estimated.” 

Lieutenant Very then purports to trace the dissipation 


is, is there no such thing as dissipation and con- 
sequent waste of energy when, for example, an 
uncapped projectile strikes a harveyed plate? Is there 
any necessary connection between the quantity of striking 
energy and of useful work that it will accomplish? May 
not the ‘‘ power” possessed by a projectile on striking be 
well or ill expended ? : 

In a “Treatise on Ammunition,” 1897 edition, printed 
by order of the Secretary of State for War, the following 
appears, at page 186: ‘‘A projectile from a gun has a 
certain amount of energy stored up init. This energy 
may be converted into. mechanical work or into heat. 
Now, when a projectile strikes an iron plate, we wish as 
much energy as possible to be devoted to penetration. 
What is used up in the setting up or distortion of the 
projectile itself 1s so much dead loss, hence we try to pro- 
duce a projectile which will change its form as little as 
possible.” And yet, I am virtually informed that in- 
creased penetration is now got by furnishing hard projec- 
tiles with soft ints, which will set-up. 

I have heard Newton’s second law of motion put forward 
as justifying Lieutenant Very’s theory, but in it Newton 
mentions force, not energy, and the measurement of force 
depends upon factors which have no relation whatever to 
that of energy, and, as I would submit, the measurement 
of a projectile’s striking energy has no necessary relation 
to the amount of useful work that may, or may not, be 
accomplished when it is being expended. __ 

For example, the striking energy with which the Cam- 

rdown’s ram attacked and sunk the Victoria was calcu 
fated to equal the muzzle energy of a 12-in. gun projec- 
tile—i.¢., 18,130 foot-tons. The striking energy was in 
that case conservatively—‘.e., gradually—applied. The 
greater portion of it was expended in pushing as distin- 
guished from striking. Such pushing would necessarily 
mean a gradual progressive development of the attacking 
force and ex nditere of the attacking energy ; the pres- 
sure exer by the ram commencing at zero, would 
increase in its intensity until the maximum of resist- 
ance offered by the vessel’s sheathing, which, I will 
call ‘*100”—was reached. ~ Whereas, when a_hard- 
pointed projectile strikesa hard armour-plate, the process 
would be reversed, and the resistance would commence at 
somewhere near ‘‘ 100,” and work downwards; the maxi- 
mum of acceleration of the portions of the plate to be 
displaced, and of retardation of the projectile’s motion, 
being sought for in the minimum of time—i.e., under the 
worst possible dynamical conditions. These matters 
appear to me to merit investigation, and, perhaps, they 
may suggest an explanation of the perforation, during 
the Eskméals plate trials in May last, of a 12-in. Krupp 
cemented plate by a 6-in. capped shot. If the true func- 
tion of a cap be to, as it were, “introduce” the hard point 
of a projectile to the hard surface of an armour-plate, 
without unnecessary shock, and thereby to reduce the pre- 
liminary dissipation of projectile energy, and leave more 
of it for expending in ‘‘ pushing” and punching from 
caps furnished with still softer points, wooden for example 
even better results might be anticipated. For example, 
during the Retvoyan plate trials in 1900, a 9-in. plate, 
which easily defeated 2 rounds of capped shot, was readily 
punched through bya similar projectile when aso-called 
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AIR-COMPRESSOR FOR THE HARPENER MINING COMPANY. 


CONSTRUCTED BY MESSRS. SCHUCHTERMANN AND KREMER, DORTMUND. 





(For Description, see Page 776.) 
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Vertical Secrions THROUGH AIR CYLINDERS, INTERCOOLER, AND STEAM CYLINDERS. 


**decapping device,” consisting of 4 in. wood and a 3-in. 
plate was placed in front of the armour-plate. (See Naval 
Annual, 1901, page 410.) 

1 would respectfully suggest for the consideration of 
this Ordnance Committee that the work modulus of a 
capped projectile is materially different from that of an 
ores’, owing to the difference in the conditions under 
which the former is ‘‘ fairly brought to rest” by a modern 
armour-plate ; that such changed conditions must likewise 
modify the resisting functions of the plate ; and that the 
appreciation of such circumstances may have a most 
material bearing upon naval construction and efficiency. 

ours truly, 
P. M. Staunton. 

Byron House, Sutton, Co. Dublin. 








THE EDUCATION OF ENGINEERS. 
To THE Eprror OF ENGINEERING. 
Srr,—I was amused at the tone in which both Mr. 





Roberts, and a gentleman describing himself (somewhat | 
unnecessarily) as ‘‘Old-Fashioned,” replied to my letter | 
in ENGINEERING of November 21. 

Mr. Roberts’ remarks are almost childish—‘‘ if a person | 
is tidy and neat at all, he is careful in all things, and you 
can be sure that his work will be satisfactory ;” this is | 
certainly fallacious. 

He would do well to read my letter carefully and 
discern what is really meant, instead of jumping at con- | 
clusions. He states that he was a fellow-student of 
mine ; how is it, then, being at the same ce Oe he has 
taken no notice of my remarks concerning ‘‘the institu- | 
tion with hard entrance examination and moderate fees 
being the befitting place for the earnest student,” &c.? 
If Mr. Roberts has taken my remarks in the latter part | 
of Section V., rather than those just quoted, as appli- | 
cable to that college, surely it is he who is doing it an | 
injustice ? 

f Mr. Roberts will take the trouble to re-read my | 
letter, he will find no college is referred to throughout. | 
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AT THE SMITHFIELD 
(For Description, see Page 787.) 


CLUB SHOW. 





Setr-Tyinc Straw Press; sy Messrs. J. AND F. Howarp, Limitep, Breprorb. 











Martin’s Steam Cuntivator; By THE Harrison’s Patents Company, LImItep, 
STAMFORD. 


There is mystery, as well as humour, in Mr. Roberts 
accusing me of singling out one college and slaughtering 
its weak points. i should deem this an impossibility ; 
but were it possible to accomplish this task, the result | 
would be beneficial to all concerned, for surely weak 
points once slaughtered would cease to exist ? 
Old-Fashioned ” apparently tly resents that one 
still studying should write on asu ject that is of necessity 
one of the greatest possible interest to him, as a student. 
He, too, as is the case with Mr. Roberts, has jumped 
at conclusions in presuming that I criticise the arrange- 
ments for teaching in the college at which I am still a | 





student. I would ask him on what authority does he 
assert that it is the only one of which I have had expe- 
rience. 

Although, unfortunately, there were no night classes 
to be attended in the town in which I served my appren- 
ticeship, I never lost the agen & of attending such 
classes when working in districts where such facilities 
existed. 

Over and above this, I would remind him that associa- 
tion is a form of education, and that a great deal that is 
useful to know about other colleges and institutions may 
be learned from one’s fellow-apprentices, pupils, and 


students, who have not all been to the same works or to 
the same college. Would he have us all remain mute till 
we are men of experience, or, like himself, old-fashioned ? 

I wrote on a subject that at least I can claim to know 
something about, after five years’ experience, and at a 
time when the many difficulties met with were fresh in 
my mind. 

I have the satisfaction of knowing that my letter has 
been useful to some at least, not only by ‘‘E. S. A.’s” 
letter in your columns, and others I have received, but 
Ly the expressions of many of my fellow-students. 

One may conclude from ‘‘Old-Fashioned’s” authori- 
tative statement. about ‘‘ cheek” that he has held, or does 
hold, some ition in a technical school; and-by the 
bitter tone of his letter, that some of my remarks have 
hit hard in his case at least, and that he, having found 
the cap to fit, has taken upon himself the burden of wear- 
ing it. 
Yours truly, 

Joun R. Hewett. 
London, December 9, 1902. 








“THE Guipk To SoutH Arrica.”—Now that peace has 
been restored in South Africa, and that all the indications 
point to a period of great activity in developing alike the 
mineral and agricultural resources, the appearance is 
welcome of this new edition of one of the Best ‘ides to 
South Africa extant. It is issued by Messrs. Sampson 
Low, Marston, and Co., Limited, St. Dunstan’s House, 
Fetter-lane, Fleet-street, E.C., and tells everything the 
tourist, sportsman, invalid, or settler would wish to know, 
while there are given a large number of coloured ma 
po and diagrams. The editors are Mr. A. Samler 

rown and Mr. G. Gordon Brown. 





Sixty YEARS IN THE IRON Business 1n Cu1caco.—As 
history goes in America, sixty years is a long age for 
any business, and there is some justification for the 
pride with which Messrs. Joseph T. Ryerson and Son, 
iron merchants, of Chicago, the sixty years’ history 
of their firm in the current issue of their well-known 
monthly journal and stock list. The original of the 
Chicago firm came of a family whose promeesns in 1695 
bought from the Indians 6000 acres of land in Northern 
New Jersey, which they developed for its agricultural 
and mineral resources. Joseph Ryerson went to 
Chicago in 1842—he took eight days for the journey, tra- 
velling by stage coach most for the way—and he found 
Chicago with a population of 6000 people. From this 





point the story is one of progress, 
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NOTES FROM THE NORTH. 
Gtascow, .Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was very idle last Thursday forenoon, there being 
only a small amount of business done, say, about 2000 
tons. The business was confined to Cleveland, which 
was done at 48s. 3d. per ton cash. But it improved to 
48s. 44d., and left off at 48s. 5d. per ton buyers. Scotch 
warrants were quoted at 58s. 9d. per ton cash buyers, 
and Cumberland hematite iron did not yield any quota- 
tions. About 3000 tons changed hands. Cleveland was 
firm, leaving off 34d. per ton upon the day at 48s. 64d. cash 
buyers. Hematite iron was also firm, closing 2d. up on the 
day at 59s. 14d. per ton cash, after having changed hands 
at 59s. 3d. per ton. Scotch warrants, which were again 
undealt in, were quoted unchanged at 53s. 9d. per ton 


cash buyers. The settlement quotations were: Scotch, 
53s. 10}d.; Cleveland, 48s. 6d.; Cumberland hematite 
iron, 59s. per ton. Only a small amount of business was 


done on Friday—about 3000 tons changed hands. While 
Scotch warrants were unchanged at 53s. 9d. per ton, 
with buyers over, Cleveland was 2d. per ton lower 
at 48s. 44d. cash buyers; and Cumberland hematite 
iron, which was not dealt in, was quoted unaltered 
at 59s. 3d. cash sellers. In the afternoon only 2500 
tons were included in the output. Cleveland finished 
34d. per ton down on the day at 48s. 3d. per ton cash 
buyers. The “back” was 9d., the month’s quotation 
being 47s. 6d. cash buyers. Scotch warrants were not 
dealt in, and the only quotations were 548. 3d. cash 
buyers and 55s. 6d. sellers one month. Hematite iron 
changed hands at 59s. cash, and the settlement prices 
were: 59s. 3d., 48s. 44d., and 59s. 14d. per ton. Business 
was quite inactive on Monday forenoon, but the prices 
remained steady. The backwardation on Cleveland 
went to about Is. per ton, and it was steady for cash, 
transactions being recorded at 48s. 6d., the close being 
48s. 3d. buyers, and 48s. 6d. per ton sellers. In the 
afternoon business was still quiet. Cleveland changed 
hands at 48s. 6d. and 48s. 54d. per ton, and closed buyers 
48s. 5d. and sellers 48s. 6d. per ton. Scotch and hematite 
were unchanged, and the settlement prices were: 
54s. 6d., 48s. 44d., and 59s. per ton. usiness was 
practically at a standstill on Tuesday forenoon, and the 
quotations were in a sense unchanged, the settlement 
quotations being exactly the same as on Monday. Cleve- 
land was flat this forenoon, and business was done at 
47s. 44d. cash. There was no cash dealing, but there were 
sellers at 48s. Hematite iron was 1d. down at 59s. per 
ton, and Scotch was unchanged at 54s. 9d. per ton sellers. 
Business was done in Cleveland in the afternoon at very 
little change in price. For a month the close was 
strong at 47s. 3d. buyers and 47s. 6d. sellers, but no 
transactions were recorded. The settlement prices 
were : 54s. 6d., 47s. 104d., and 58s. 104d. per ton. The 
following are the quotations for makers’ No. 1 iron: 
Clyde, 64s. ; Gartsherrie and Calder, 64s. 6d.; Summerlee 
and Coltness, 69s.; Langloan, 70s. per ton—all the fore- 
going shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 65s. 6d. ; Shotts (shipped at Leith), 67s. 6d. ; 
Carron (shipped at Grangemouth}, 685. per ton. Business 
was not very active during the week in the open market, 
as it amounted to 25,000 or 30,000 tons. Further shipments 
and sales of pig iron have been made to America and 
Canada during the past week ; in November the 
shipments to America amounted to 79,564 tons, as com- 
pared with 4507 tons in the corresponding month of 1901, 
and Canada took 3500 tons, against 1489 tons in the No- 
vember of last year. The November shipments to the 
States exceeded those of every other month of the year. 
Yesterday’s stock of pig iron in Messrs. Connal and Co.’s 
pig-iron warrant stores stood at 25,797 tons, as compared 
with 26,223 tons yesterday week, thus showing a reduc- 
tion for the week amounting to 426 tons. 


Sulphate of Ammonia.—The improvement indicated in 
the sulphate market last week has continued since, and 
a good business has been done at all points. The price 
at Leith is 11/. 13s. 9d. per ton—the usual terms, and in 
one place the rate for January till April is 112. 15s., and 
at Leith, January to June, the quotation is 11/. 17s. 6d. 
4 ton, and the week’s shipments at Leith amounted to 

73 tons. 


The Glasgow Iron Company’s Motherwell Works.—On 
Saturday there was posted up at the Glasgow Iron Com- 
pany’s Works at Motherwell a notice intimating that all 
the employés were liable to dismissal on that day fort- 
night or on one day’s notice. This step is understood to 
be preliminary to the closing of the works altogether. 


Large Order for Iron Pipes.—It is stated that an order 
for about 20,000 tons of cast-iron pipes for a water-supply 
undertaking in India has been placed with a Glasgow 
firm of pipe-founders. This department of the iron trade 
is exceedingly well employed at present. 

Tron Ore at Glasgow Harbour.—During last week there 
was imported into Glasgow Harbour a large quantity of 
iron ore—in all 26,280 tons. There was also a cargo of 
nickel ore—2400 tons—from New Caledonia, bringing up 
the imports for the year to 47,030 tons. A cargo of pi 
iron—3180 tons from Sydney, C. B.—was likewise Sportal 
for Messrs. William Jacks and Co. 


_ The Scotch Oil Tr&de.—There seems to be a wing 
improvement in the mineral oil trade; indeed, the Stan- 
dard Oil Company of New York announce an advance in 
price of jd. upon all grades of solid paraffin. This advance 
is equal to about 12 per cent. upon their last price, or 
2/. 6s. re. ton, and u . the tch make of paraffin 
wax it will give a gain of close upon 50,000/. sterlin r 
annum in the Scotch oil trade. i ages 


The Malleable Iron and Steel Tube Trade.—At present 
there is being formed a combination in the tube trade, 





by which the strongest union in that trade will be formed 
that has ever existed anywhere, including Messrs. Lloyd 
and Lloyd, of Birmingham, and Messrs. Stewart and 
Menzies, of Glasgow, Coatbridge, and Mossend. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull Coal Trade.—The official return of the 

uantity of coal dealt with at Hull bears testimony to 
the brisk condition of the steam coal trade during Nov- 
ember. Last month a total weight of 324,336 tons was re- 
ceived, being an increase of 7728 tons upon the figures for 
the corresponding period of 1901, and an increase of no less 
than 46,352 tons upon the preceding month. This in- 
creased activity is attributed to the fact that the pits have 
been on new end-of-season orders for shipping purposes. 
The exports for last month amounted to 128,843 tons— 
an increase of 23,258 tons upon last year. This is 
almost entirely accounted for by the increased takings of 
North Russia (20,543 tons, against 11,296 tons), and 
Germany (24,545 tons, against 12,180 tons). The United 
States took 3386 tons, against nothing last year. The 
coastwise exports totalled 24,753 tons, against 21,758 tons 
in October, pean te accounting for 18,076 tons. So far as 
the year has gone, business shows a slight falling off 
when compared with the corresponding eleven months of 
1901. The weight received at Hull this year has reached 
2,928,752 tons ; last year 2,989,664—a decrease of 
60,912 tons. The exports during the same period 
amounted to 1,278,126 tons—a reduction of 44,974 tons 
from the 1,323,100 tons sent last year. Glass Houghton, 
with the remarkable increase of from 3504 tons to 22,984 
tons, is at the head of the list of contributing colleries ; 
whilst the effect of the prolonged stoppage at Denaby and 
Cadeby Main is seen In the fall from 56,976 tons last year 
to 3256 tons this. 


Tron and Steel.—Business continues to be quiet, and 
there is little prospect of an early improvement. Con- 
sumers of material are buying very carefully, and even 
sparingly, and the recent improvement in the demand for 

semer and Siemens steels has now died away. It is 
likely that there will be a —-* of the holidays at 
many of the crucible steel works. Business in the iron 
trade is unsatisfactory, and users see no advantage in 
stocking. It is, however, pointed out that such events 
may transpire in South Africa as to speedily change the 
condition of things in some departments of the iron and 
steel industries. An enormous weight of material will 
be required there, and Sheffield firms are hoping to secure 
a share of the orders. In the lighter branches of trade 
business is fairly good at present, but there will be little 
work carried forward into the new year. Makers of 
excavating tools are now keeping their men engaged in 
accumulating stocks for next season’s demand. 


South Yorkshire Coal Trade.—Business in this coalfield 
continues in a satisfactory condition. The contracts 
between the colliery owners and railway companies for 
supplies during the first half of next year have not yet 
been settled. There has lately been a marked drop in 
the tonnage of coal leaving this district for the East Coast 
ports ; the demand for hards is well maintained. A 
slightly-increased weight is being used in some of the 
large works, and railway companies are taking full con- 
tract quantities. There is a full average inquiry for gas 
coal, and the quotations for household qualities are stiffen- 
ing. In steel coke more business is being done, as manu- 
facturers are increasing their output to clear orders before 
the close of the year; but there is no improvement for 
blast-furnace coke. Prices remain unchanged. 








Water Supp.ty or Metton Mowsray.—Mr. Baldwin 
Latham, reporting to the Melton Urban District Council 
upon the water re ag of Melton Mowbray says, ‘‘The 
town is unfavourably situated in this respect.” Mr. 
Latham adds:—‘‘In 1894, a survey was made, extending 
over a very large district, in which all the available 
sources of supply in the ee for many miles 
distant were examined, and the result was that the only 
place which was available for the present and future re- 
quirements of Melton was the site which had been 
selected, and at which works for collecting water from 
the ground to the north and north-east of Scalford have 
been constructed. From 1894 down to 1899, this und 
was most carefully tested, with the result that it was 
shown that there was a source of water equivalent to sup- 
plying not less than about 100,000 gallons perday, and which 
could be further augmented when necessary. There can 
be little doubt that under ordinary circumstances the 
area at present drained will contribute the quantity men- 
tioned, but it must be borne in mind that the present year 
is a most exceptional one with regard to the lowness of 
the springs. The waters were found to be very low in 
1898, but they are still lower in the present year; but 
it must not be forgotten that during the construction of 
the works a large quantity of water has been let out of 
the strata, and so diminished the stock in store in the 
unde und reservoir before the works were in a position 
to deliver the water for the purposes of supply. It also 
appears that in all probability we may not have succeeded 
in getting the whole of the water which was available 
within the area ; but there is one thing quite clear, viz., 
that having rd to the position of these works which 
have been established, there is a very considerable area of 
land which would yield water both to the north and east 
of the existing area, which at any future period can be 
tapped to augment the supply to a very considerable 
extent, and at a comparatively small cost. I should not 
recommend anything to be done at the present time, but 
to wait and see what will happen when the springs rise to 
their normal condition.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiessroucH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was not large, and the amount of business 
transacted was only small. Buyers of pig-iron were again 
backward, few of them needing to purchase for early 
delivery, and hardly any of them caring to buy 
sein as they believe that still lower rates 
than those now ruling will be named in the early 
future. The general price named for early f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron was 48s. 6d., and a 
few small lots changed hands at that figure. No. 1 
Cleveland pig was put at 51s. ; and No. 4 foundry at 47s. 9d. 
For foundry qualities delivered over the first quarter of 
next year, ashilling below the foregoing quotations might 
have been accep The lower qualities of Cleveland pig 
were also reduced in price, Fey forge being offered at 
47s. ; mottled, 46s. 6d.; and white, 46s. Producers of 
East Coast hematite pig iron complained that current 
quotations were barely remunerative, and they were very 
unwilling to reduce their rates. Notwithstanding this, 
prices showed an undoubted downward tendency. Little 
or no difficulty was experienced in buying Nos. 1, 2, and 
3 at 56s. 3d. for early delivery, whilst No. 1 was obtainable 
at 56s. 9d.! and No. 4 forge at 53s. 9d. me firms, 
however, held out for threepence per ton above 
these quotations. — ore was steady. Rubio stood 
at 15s. 6d. ex-ship Tees. To-day the market was very 
weak, with next to no business doing. The fixing of 
quotations was a somewhat difficult matter. Merchants 
offered No. 3 g.m.b. Cleveland pig iron for sale at 
48s. 3d. for early f.o.b. delivery, and even as low as 48s, 
was named, but buyers were not easily found. Other 
qualities of pig could doubtless have been bought at 
lower rates than those ruling yesterday, but nominally 
quotations were the same as yesterday’s. 


Manufactured Iron and Steel.— Most branches of the 
manufactured iron and steel industries are in a most un- 
satisfactory state, quotations being weak and work slack ; 
but so far as steel rail makers are concerned a better state 
of affairs exists than has been known for some years, and 
prospects for the future are bright. Railway companies 
abroad are buying freely, and it is hoped and believed that 
the home | is about to improve. _ Railway chair 
makers are also better situated than they have been. 
Heavy steel rails are firm at 5/. 10s., and cast-iron railway 
chairs are steady at 3/. 12s. 6d.—both net cash at works. 
Other quotations are: Common iron bars, 6/. 5s. ;_ best 
bars, 67. 15s. ; iron ship-plates, 67. 5s.; iron ship-angles, 
61. 2s. 6d. ; steel ship-plates, 5/. 10s.; and steel ship- 
angles, 5/. 7s. 6d.—all less the customary 24 per cent. 
discount. 


Blastfurnace Gas in Gas Engines. — Mr. Cecil A. 
Cochrane, of the firm of Messrs. Cochrane, Grove, and 
Co., of Middlesbrough, read a most interesting paper to 
the members of the Cleveland Institution of Engineers on 
Monday night, on ‘‘ The Use of Blastfurnace Gas in Gas 
Engines.” This paper we commence to print on page 794. 








Ovr Locomotive Exports.—The year now waning will 
be a good one in the history of British locomotive exports. 
The shipments for November were valued at 206,354/., as 
compared with 167,412/. in November, 1901, and 162,602/. 
in November, 1900. The colonial demand figured in these 
totals for the following amounts : 








Colonial Group. | Nov., 1902. Nov., 1901. | Nov., 1900. 
£ | £ £ 
British South Africa 61,174. | 5,334 3,489 
British India ie --| 69,500 | 32,098 49,619 
Australasia .. .-| 55,309 27,906 47,523 


| i 
It was the good colonial demand which helped up last 
month’s exports ; but for this og would have shown a 
decrease, as the shipments to European countries in 
November only amounted to 1001/., as compared with 
50,0117. in November, 1901, and 35,3377. in November, 
1900. The ate value of the locomotives exported 
from the United Eiceton to November 30 this year was 
2,051,2527., as compared with 1,732,921/. in the corre- 
sponding period of 1901, and 1,340,678/. in the correspond- 
ing period of 1900. 


Tur UNIVERSAL Drartinc Macuine.—There comes 
from America an appliance to replace the familiar T- 
square and set square, with the purpose of aoaming, and 
therefore expediting, the draughtsman’s labour. The so- 
called ‘‘machine”—we should name it here an instrument, 
or device—comprises two scales or straight-edges fixed 
at right angles to each other, and capable of being moved 
all over the board, and yet of always drawing parallel 
lines—that is, the vertical arm will always be vertical and 
the horizontal arm always horizontal, no matter how they 
are shifted. This result is attained byavery simple parallel 
motion which is clamped at one end to a corner of the 
board, and at the other end to the junction of the two 
straight-edges, and which always maintains the proper 
alignment. We have spoken of the two straight-edges as 
being at right angles, but they may be at any other angle, 
there being a divided circle to facilitate their adjustment. 
Further, the straight-edges may be replaced by scales, 
and in that case a line can be drawn of the exact length 
required at one operation. Ordinarily, one marks the 
length by a scale, and then draws the line by a set square 
—or vice versd. With this instrument one operation suf- 
fices for both purposes. The machine can be seen at the 
offices of Messrs. John Davis and Son, Derby, and 26, 
Victoria-street, Westminster. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been rather inac- 
tive ; for shipments to be made this side of Christmas, 
there has been aslightly better inquiry, but for cargoes to 
be loaded at later dates there has m practically no 
demand. The best steam coal has been making 14s. 3d. 
to 14s. 9d. per ton, while secondary qualities have brought 
13s. 3d. to 13s. 6d. per ton, The house-coal trade has been 
active, the rigorous winter having increased the demand; 
No. 3 ‘Rhondda large has been making 14s. 6d. to 14s. 9d. 
per ton. Foundry coke has brought 18s. 6d. to 20s. per 
ton, and furnace ditto, 16s. 6d. to 17s. 6d. per ton, free 
on board, 

Bristol Docks.—The Docks Committee of the Bristol 
Town Council met on Monday, Mr. Alderman Howell 
Davies presiding. The chairman submitted a letter 
which he had received from Sir J. L. Wilkinson, general 
manager of the Great Western Railway, which stated that 
the two owning companies had formally agreed to the 
line between Bristol and Avonmouth being doubled with 
all practicable dispatch. On the recommendation of the 
Sub-committee for Works, it was to offer a site on 
the river bank to Mr. Chapman for a period of twelve 
months, for the erection of launches which he is under 
contract to construct for Messrs. Elder, Dempster, 
and Co. It was also agreed to offer to Messrs. Elder, 
Dempster, and Co. a site adjoining the Western Petro- 
Jeum Company’s premises at Avonmouth for the ereztion 
of workshops. e traffic returns of the docks for the 
31 weeks ending the 29th ult. showed an increase of 
2708 tons foreign, of 54,279 tons coastwise, and of 25887. 
in dues, as compared with the corresponding period of 
1901. 

Coaling at Dartmouth.—A new enterprise directly 
affecting the coal trade of South Wales was inaugurated 
at Dartmouth on Saturday, when the steamshi orocco, 
of the Mersey Steamship Company’s fleet (Messrs. For- 
wood Brothers and Co., London and Cardiff, managers) 
started on a voyage to Morocco, the Canary Islands, and 
Madeira, after shipping Welsh bunker coal at Dartmouth. 
Hitherto the company, which does a large business in 
health and pleasure trips, and the conveyance of general 
cargo, has bunkered its ships in London ; but the cost of 
Welsh bunkers in London is so great, the shipping of that 
port so congested, and difficulties with the workmen are 
so numerous, that the company has cast about for cheaper 
accommodation at Dartmouth. 


Swansea New Dock.—The executive committee of the 
Swansea Harbour Trust has decided to appoint Mr. P. W. 
Meek, of Westminster, as joint engineer, to assist Mr. 
A. O. Schenk, the resident engineer of the trust, in 
carrying out iy ed deep dock works. Mr. Meek was 
engineer for the Port Talbot Docks. 


Dowlais.—The tonnage of the collieries has generally 
reached a good average. In the iron and steel works the 
furnaces and mills have been well employed ; the best 
results have been reported from the Goat Mill. The 
engineering and fitting shops have been busy. Some 
large cargoes of Spanish iron ore have arrived. 


Ely Valley Railway.—The Great Western Railway 
Company has arranged to absorb into its system the 
undertaking of the Ely Valley Railway Company, and 
to dissolve that company, which was incorporated in 
1857. The amalgamation will in no way affect the work- 
ing of the line, which was leased to the Great Western 
Company in January, 1861, for 999 years, at a rental 
sufficient to pay all fixed charges on loans and 54 per 
cent. per annum on so much of the ordinary capital as 
was not held by the Great Western Company. e rail- 
way, which is 84 milesin length, extends from the Great 
Western system at Llantrisant to Penrhwyer. In May, 
1901, the railway was opened for passenger traffic. 








EnGuisH RAILWAYS AND AMERICAN MANAGERS.—Mr 
Foley, assistant manager, and Mr. Sims, general superin- 
tendent of the Baltimore and Ohio Railroad, have been 
engaged during the past few days in inspecting the 
working of the Lancashire and Yorkshire Railway Com- 
pany’s goods depéts at Manchester, Salford, and Liver- 
pool, The electrical working of capstans at Manchester 
was quite new to them, and was considered to be in 
ee of any appliance in use for the purpose in 

merica, 





INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
Assoc1ATion.—On Monday evening, the 8th inst.; a 
meeting of the graduates of the Institution was held at 
the Institution House, Storey’s Gate, Westminster, Mr. 
Henry Davey, Member of Council, occupied the chair, 
and Mr. Frank Wilkinson, graduate, of Rochdale, Lanca- 
shire, read an interesting paper on the ‘Construction, 
Lighting, and Ventilation of Cotton Mills.” The author 
In his paper described first the construction of the build- 
ings themselves, showing the progress which had taken 
place since steam-power had Sietosed water-power as 
the motive power for driving the machinery. He then 
proceeded to describe the type of foundation usually 
adopted for the walls of the building. Near Rochdale a 
good brick earth is found, which makes bricks of suffi- 
ciently good quality for the inside of the walls.. The 
floors are carried by rolled steel joists embedded in con- 
crete. formed either from coke breeze or brickbats, with 
sand and cement. The lighting of the buildings waa next 
described, and the author showed what a large increase 

been made in the window areas of the walls. The 
Ventilation and protection from fire were also described 
With the aid of diagrams and specimens. — Votes of thanks 
the chairman and author of the paper followed a most 
excellent and full discussion of the paper. 





MISCELLANEA. 


THE traffic receipts for the week ending November 30, 
on 33 of the principal lines of the United Kingdom 
amounted to 1,880,955/., which was earned on 20,2514 
miles. For the corresponding week in 1901 the receipts 
of the same lines amounted to 1,818,168/., with 20,153} 
miles open. There was thus an increase of 62,7877. in the 
receipts, and an increase of 98 in the mileage. 


At the recent general meeting of the Compagnie des 
Messageries Maritimes, the chairman referred to the 
— of using ——- fuel on the company’s ships. 

e stated that the matter had been thoroug con- 
sidered and the necessary modifications in the fittings 
could be made immediately, being already designed ; but 
so far the company had failed to find any vendor of 
petroleum who would enter into a contract to supply 
them with oil at a fixed price for a sufficient number of 
years to make the change financially advisable. 


The annual dinner of the Leeds Association of Engi- 
neers was held at the Queen’s Hotel, Leeds, on man HE 
December 6, the chair being taken by Alderman A. E. 
Butler. Several of the speakers raised the question of 
technical education, but most of them seemed to labour 
under the delusion that it is mainly the workmen who 
are deficient in this matter, and not their superiors. This 
view was for long a popular one, but we were in hopes 
that it was disappearing. The trouble in this country 
has not been in hs lack of exceptional men ; indeed, we 
have produced much more than our share of the greater 
inventions. We have, however, wanted the large class 
of well-trained second-rate men, who are needed as line 
officers in the industrial army. 


The Schweizerische Bauzeitung reports an examination 
recently made into the condition of a Parsons steam tur- 
bine of 600 horse-power, supplied some time ago to the 
Tschépelner Braun Kohlen-und Tonwerke by Messrs. 
Brown, Boveri, and Co., of Baden. The motor had 
never been opened since its receipt, and had at the time 
of the examination run for a total of 7000 hours, which is 
equivalent to over two — work at the rate of ten 
hours per working day. presentatives of the Imperial 
Marine and of the North German Lloyd attended, and a 
thorough investigation into the condition of the buckets, 
brasses, and journals was made. Not the least signs of 
wear were anywhere discoverable, so that the turbine 
was simply closed up again, and set to work without any 
adjustment or repair. 


Rapid progress is being made with the works of the 


Canadian Niagara Power Company, who contemplate the 
laying down of generating plant a gating 100,000 
horse-power, half of which is al y ordered. The 


system adopted is much the same as on the New York 
side of the Falls, a wheel pit, 480 ft. long by 21 ft. wide 
being sunk in the solid rock toa depth of 170 ft., at which 
level it will communicate with the lower river through a 
tunnel 25 ft. high by 18 ft. wide and 2200 ft. long. For 
the present the wheel pit is being made 266 ft. long only, 
this being more than sufficient to accommodate the plant 
to be laid down at the outset. The generating units will 
be of 10,000 horse-power each, and will therefore be 
double the size of those on the New York side of the Falls. 
They will be wound for 12,000 volts, and will yield an 
alternating current at 25 cycles per second. 


In a recent communication to the Paris Académie 
des Sciences, M. Henri Moissan describes some experi- 
ments which go to show that all varieties of carbon ma. 
undergo slow oxidation at quite low temperatures. If 
the diamond is heated in an atmosphere of oxygen, car- 
bonic acid gas makes its appearance at a temperature of 
about 200 omg Cent., whilst ignition does not occur till a 
temperature of between 800 deg. and 875 deg. Cent. is 
attained. Quite similar results have also been. attained 
with graphite. Similar experiments were made with 
charcoal, using the bratse de boulanger, which was first 
heated in a vacuum to 400 deg. Cent., in order to get rid 
of occluded gases. If, after this treatment, the charcoal is 
exposed: to an atmosphere of oxygen at a temperature of 
100 deg. Cent., it is found to slowly oxidise. The braise 
de boulanger is, we may add, charcoal in lumps about the 
size of walnuts, and is a by-product from the wood-fired 
baking ovens commonly used in France. 


The new Corporation Electricity Works are to be for- 
mally opened at Hastings on the 18th inst. The new 


works are an extension of older works laid out to the he 


design of Mr. Robert Hammond in 1882, and after certain 
extensions were purchased in 1899 by the Hastings Cor- 

ration, who have rebuilt and remodelled the station. 

he boiler plant now consists’ of five Babcock and Wilcox 
boilers rated at 250 horse-power each, and two marine 
type boilers which are fitted with superheaters. The 

merating plant consists of three 100-kilowatt rope- 
aa Brush sets, two Belliss-Brush 200-kilowatt sets, 
and one 500-kilowatt Parsons turbo-alternator. We are 
informed that a careful watch. has been kept on the 
steam consumption of the latter, to observe whether 
there was any increase with wear, special meters being 
fitted for this purpose. So far the excellent initial economy 
of the plant has been fully maintained. The station 
plant includes a Duddell oscillograph. 


Marine propulsion by means of the Parsons steam 
turbine is making progress in other countries besides Great 
Britain. A ype ds company has been formed to exploit 
the marine rights in France, and the French Minister of 
Marine has simultaneously with the formation of this 
company signed a contract with the firm of Augustin 
Normand and Co., of Havre, for the construction of a 
first-class torpedo-boat (‘‘ No. 293”) to be fitted with 
turbo-motors on the Parsons system. This vessel will 
resemble in general design and fittingsthe usual typeof this ! 


classof boat in the French service, and will have a displace- 
ment of about 90 tons. The turbine installation will con- 
sist of three motors in series, driving three shafts with mul- 
tiple propellers. She will also be supplied with an auxiliary 
— turbine, to be utilised for economical workin 
at the low powers demanded for ordinary cruising wa 
The boilers will be of the usual Normand type, and the 

wer and speed are not designed to exceed those of other 

ts of the same class. This order is to be completed 

in the course of next year. The torpedo-boat ‘‘ No. 243,’ ’ 
fitted with Rateau turbines, which should have been 
delivered in 1899, has not yet its speed trials, and 
is still in the contractors’ hands. Further orders have 
been received for vessels supplied with Parsons turbines 
on the Continent, and there is every reason to anticipate 
that marine propulsion will follow closely the great deve- 
lopment which ies taken place on the Continent in tur- 
bines on the Parsons system for electrical work. Over 
16,000 horse-power have been installed within the last 
year for electrical purposes on the Continent, and the 
orders received by the Continental firms exceed 30,000 
horse-power. 





Batpwin Locomortives.—The activity of the Baldwin 
Locomotive Works is extending to the plant of that 
company at Burnham. On account of the plants having 
reached their utmost capacity, the Baldwin Company 
have been compelled to refuse an order of the Canadian 
Pacific Railway Company for 12 ten-wheeled engines, 
and the order went to a Scotch firm. The works at 
Burnham are being enlarged to meet the requirements 
of the company. 





Rattway AccipEnt AT STAVELEY.—A curious accident, 
which occurred near the Staveley Works Junction, on the 
Great Central, on October 30 last, is the subject of a 
recent report to the Board of Trade by Colonel von 
Donop. On the day named the 10.50 a.m. passenger 
train from Chesterfield to Sheffield ran off the main line 
into a loop at some facing points, and collided with 
some wagons standing on the loop. The accident arose 
entirely from the signalman’s inadvertence. During 
some shunting operations the points had been set 
for the loop, and this setting automatically locked the 
signals controlling the main line. The signalman, how- 
ever, forgot the position of his points, and though he 
noticed that one of the levers in his cabin was “‘ over,” he 
assumed it was the lever working the facing-point lock. 
Finding he could not lower the signals, he assumed the 
transmitting gear had ae in some way, and on the 
passenger train approaching signalled it forward from his 
cabin by means of a green flag in opposition to the 
signals. The driver, who, finding the distant signal 
against him, had reduced speed, turned on steam again 
on receiving the flag signal, and was running at about 25 
miles an hour, when he perceived that the road was 
wrongly set. He immediately shut off steam and applied 
his brakes, but could not avoid the collision, though he 
greatly reduced its force. The damage done was not 
serious, but thirteen passengers complained of slight in- 
juries. 

THE Paciric CaBtE.—The opening of the Pacific cable 
route was the occasion of an address being delivered by 
Mr. Charles Bright, on ‘‘ Imperial Telegraphic Commu- 
nication,” before the London Chamber of Commerce, on 
Thursday, December 4. He said that owing to the great 
length of one of the sections the Pacific cable was bound 
to be a slow-working line ; and to meet traffic congestion 
and the chances of breakdown the line would require to 
be duplicated, which might well be effected by a link with 
the American Pacific cable in course of construction. 
Though the —— might well be Anglo-American in 
character, Mr. Bright considered that the original system 
should be, strictly, ‘‘all British” in every sense. Atten- 
tion was then drawn to the close proximity of several of 
the existing Atlantic cables to the shoal water off St. 
Pierre de Miquelon, the French Newfoundland colony, 
where two of the cables from Brest landed. The un- 
defended state of the western ends of all our Atlantic 
cables was also touched on, and a fortified naval station 
and cable store suggested for St. John’s, as well as a new 
and complete link with the nearest end of the ‘‘all 
British” Pacific cable. At this end any such new line 
should land much nearer London, with an underground 
connecting line to overcome the delay and interruption 
attendant on overhead wires. The general principle must 
accepted on political, commercial, and strategic grounds, 
that the more independent lines we have on entirely 
different routes the better for purposes of ensuring com- 
munication being maintained (in war as in peace) between 
any two points of the Empire, and that one of these 
should be “all British” in character. Turning to the 
strategic aspect of submarine telegraphy, in the case of a 
‘surprise war” previous to the laying of the Pacific 
cable, our communications with the rest of the Empire, 
vid the Mediterranean, would — have been cut off 
before the actual declaration of hostilities. Strategic as 
well as commercial and political requirements are best 
met by a diversity of cables between given spots ona 
diversity of routes, one if possible, if not more, being in 
deep water—preferably the open broad ocean—with few 
landing places out of the way of other European powers, its 
exact course, except at the ends, being unrecorded. The 
complete “‘all British” chain might be completed by a 
cable from Ascension or (Sierre , patho! to Barbadoes or 
Jamaica, where it would meet a cable coming from 
Canada. From an Imperia] trade standpoint a useful 
‘‘ all British ” line might be established between Canada 
and the Cape vid the West Indies, or by a more direct 
route connecting with the ‘all British” Atlantic cable 
already suggested as a link with the Imperial Pacific 
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THE ASWAN DAM. 


Wuken the laudator temporis acti wants to silence 
the engineer, he says: ‘‘ After all, Egypt can show 
the biggest engineering works in the world, and 
they are all four thousand years old. When you 
can surpass them, you will have something to boast 
of.” It is undoubtedly true that Egypt contains 


86/the largest structures in the world, and probabl 


will for all time. It is not likely that we shall 
again see a building with seven million tons of 
stone in it, as has the pyramid of Gizeh, and it 
will be long before we have an irrigation reservoir 
of greater capacity than Lake Moeris, which, 
accepting the figures of Major Sir R. H. Brown, 
R.E., held 11,800 million cubic metres (tons) of 
water between high and low water marks. What the 
Labyrinth was like we do not really know, but 
Herodotus classed it as a greater wonder than the 
Pyramids, although lesser than Lake Moeris. We 
may safely assume that there is now nothing in 
the world that will compare with it in size. 
Further, there is a tradition that in the dim past 





the Nile flowed at the foot of the Libyan hills, and 
that it was diverted from that course into its 
present bed, and, if the account be true, the work 
was of enormous magnitude. Measured by the 
standard of the quantity surveyor, the works of the 
ancient Egyptians have never been surpassed, and 
probably never will be. The engineers of the past 
directed the forces of Nature on a large scale ; but 


® | to compare their work with ours to their advantage 


shows a complete ignorance of the science of engi- 
neering. The matter in which they excelled was the 


2| transportation and manipulation of heavy weights— 


a feat that appeals strongly to the lay imagina- 
tion. Among the chief examples of such work are 
the columns of the temple of Karnak. To cuta 
block of stone in a distant quarry, to work it to a 
cylinder 12 ft. in diameter, float it down the Nile, 
land it and place on the top of a column of 
similar stones, making a total height of 60 ft., was 
no small enterprise. A still more difficult under- 
taking was the great obelisk now standing beside 
the Church of St. John Lateran in Rome, with a 
height of 108 ft. and a weight of 450 tons. But 
the crowning example of Egyptian engineering 
was the colossal statue of Rameses II., at 
Thebes. Before it was broken it was a single 
block of red granite 60 ft. in height, and 
it has been computed to weigh 887 tons. 
These were notable examples of engineering work, 
and a modern engineer might be proud of executing 
them. But it must be remembered that they were 
done very leisurely, and that labour was abundant. 
With the simple appliances that we may assume 
the Egyptians possessed, such as wedges, levers, 
ropes and pulleys, great weights may be handled 
if time is no object. The city of Thebes was in 
course of building for 2000 years, and in such 
a place it would excite little comment if a year 
was spent in putting an obelisk into position. 
If a weight can. be moved at all, no matter how 
little, it can be. transported any distance, pro- 
vided the same conditions persist for the whole 
route. The Romans moved two obelisks from 
Thebes, and re-erected them at Alexandria ; show- 
ing conclusively that the Egyptians had no secrets 
in relation to mechanics, and that their methods 
could be imitated by a practical people with perfect 
success. Their strong point was the abundance of 
cheap labour. 

Under the conditions of flood irrigation the land 
of Egypt is like a dry brickfield during half the 
year, except in such places as where water can be 
obtained from wells and canals ; and consequently 
the nts can, under a despotic government, be 
sent to labour upon public works without serious 
injury to the community. The system endured 
from the dawn of history until some ten years ago, 
and the fellaheen never showed symptoms of dying 
out. 

The irrigation works of Egypt show evidences of 
more varied engineering skill than do the monu- 
ments ; but there is nothing in them that is difficult 
of explanation when we remember that the country 
had enjoyed some 2000 years of civilisation before 
the more important were executed. How long 
has our own country displayed a material civilisa- 
tion equal to that in Egypt in the year 2000 B.c. ? 
Certainly not 200 years; possibly not 100. If the 
Egyptians had only possessed coal and iron, they 
would have left very little for the nineteenth cen- 
tury to discover. They were denied the aid of 
steain, but they could command armies of labourers, 
and consequently no work was too vast for them, 
provided that not any portion was beyond the 
strength of a hundred or a thousand hands. The 
digging of a canal that would pass as much water 
as the Thames was quite possible, while they were 
adepts at masonry for gates and regulating works. 
Owing to the annual rise and fall of the Nile, 
it was seldom that such work could not be executed 
in the dry. 

On Wednesday last, however, there was opened in 
Egypt a new work, which would have been abso- 
lutely impossible of execution by the builders of 
the pyramids, because it would not have been fea- 
sible to supply the necessary labour for keeping 
the water out of the foundations. Within the 
restricted area of one of the river channels they 
could not have crowded sufficient men to remove 
the water that leaked in, and hence the ground 
could not have been kept dry. Further, the 
matter was one that did not allow of leisurely 
treatment. The foaming torrent was always tear- 
ing and thrusting at the obstacles which were 
thrown in to check its progress ; and it was only by 








| 


’ 


784 


ENGINEERING. 





[Dec. 12, 1902. 











piling them in faster than it could remove them that 
its velocity could be checked. It carried away 5-ton 
blocks like pebbles; and in one instance it was 
necessary to fling in a whole train of heavily- 
laden wagons, elaborately tied together with wire- 
rope, to form a breakwater to check its rush, 
and create an abutment for the thousands of tons 
that followed. Each section of foundation had to 
b2 completed before the annual flood, to prevent 
its subsequent destruction; and throughout the 
operations time was one of the chief elements of 
the problem. Theancient Egyptians might as well 
have essayed to spina rope of sand as to dam the 
Nile at Aswan, for each minute would have seen 
the work of its predecessor fall to pieces and be 
lost. Messrs. Aird and Co. had 13,000 men on the 
job, and the Pharoahs could not have crowded 
many more on the spot. They could have handled 
the stones and have built the wall in the dry, but 
the water would have been too much for them. As 
Sir Benjamin Baker has said, ‘‘ It never sleeps, but 
day and night is stealthily seeking to defeat your 
plans.” The engineer who would contend against 
it needs to do more in a day than it can do 
in a day and a night, and to accomplish this he 
must call to his aid a mightier force than human 
muscle. 

At the spot where the dam was built, 600 miles 
above Cairo, the Nile is 1} mile wide during flood, 
but during the winter it is divided into five channels 
with intervening islands. It must not be supposed 
that it contracts to mere rills, for at its lowest it 
carries five or six times as much water as the 
Thames at mean annual flood, so that each of its 
channels is a fine river. The current runs at 
headlong rate down the Aswin Cataract, the 
speed in one channel being 15 miles an hour 
and the depth 30 ft. The fall is 3 metres 
in 200 metres. The difficulty of closing such a 
channel was enormous, even with the other 
channels left open as spillways. The tale has 
already been told in ENGINEERING (see vol. lxix., 
page 318, March 9, 1900), but is worth briefly re- 
counting. Sir Benjamin Baker and Messrs. Aird, 
after much deliberation, determined to obtain still 
water on the site of the foundation in each channel 
by building a rubble dam below it, thus creating a 
flat gradient above the dam. As already related, 
this was effected by pouring into the river stone 
blocks varying from 1 ton to 12 tons in weight. 
Many of them disappeared, but train-load after 
train-load was hurried up and tipped, and gradually 
the mound crept out from either bank until a junc- 
tion was effected in the middle. Three of these 
dams were built the first year, and were left for the 
high Nile to flow over them. When the river fell, 
other dams, locally known as ‘‘sudds,” were built 
of sandbags above the site of the foundation, while 
the lower dam was tightened by the same means. 
There was thus enclosed a pond of still water, and 
the question was, ‘‘ Could it be pumped dry?” The 
bed was below the level of the river 30 ft. or 40 ft., 
and it was known, or fairly conjectured, that the 
rock was overlaid by large boulders, and was _pos- 
sibly traversed by fissures communicating freely 
with the river above. Twenty-four 12-in. centri- 
fugal pumps were provided to deal, if necessary, 
with one channel. There was every reason to fear 
that springs would spurt up all over the area, and 
it was by no means certain that some of them 
might not be beyond the power of any pumping 
plant to deal with. If that had been so, 
these fissures would have had to be plugged 
under water, an undertaking of great difli- 
culty and entailing enormous expense. It was an 
anxious moment when the pumping commenced, 
but it was not long before it was realised that 
Nature had been kind to the contractors. The 
Nile silt had so nearly closed every opening that 
two 12-in. pumps sufficed to keep the site clear. 

The site of the Aswir, dam was chosen by Sir 
W. Willcocks, after prolonged investigation of the 
river bed at various places. The position offers an 
extensive outcrop of syenite and quartz diorite, 
clean across the valley of the Nile. There was 
neither time nor opportunity to make borings in 
the rock, and when the contractors got to work 
they found it was not as good as was expected. In 
many places it was unsound, with schistous mica- 
ceous masses of a very friable nature, which neces- 
sitated carrying down the foundations of the dam 
more than 40 ft. deeper than was originally pro- 
vided for in the contract. As the thickness of the 
dam is nearly 100 ft. at the base, this involved a 
large increase in the contract quantity and cost of 





the granite masonry, the total amount of which 
was about 1,000,000 tons. 

At this period it is scarcely necessary, when so 
much has been written on the subject, to give a 
detailed account of the dam, and we will confine 
ourselves to very brief particulars. It is a straight 
masonry wall, closing the passage of the Nile from 
shore toshore. Its length is 2000 metres ; the maxi- 
mum height from foundation, 130 ft.; the extreme 
difference of water level above and below being 67 ft. 
The up-stream face is perpendicular, or nearly so, 
while that on the down-stream side is battered to 
reduce the width on the top to7 metres. When full, 
the reservoir behind the dam will hold 1065 million 
cubic metres of water. As Sir Benjamin Baker 
explained in his lecture before the Royal Insti- 
tution of Great Britain last June, this quantity of 
water would supply one year’s domestic supply to 
every city, town, and village in the United Kingdom. 
It is also about equal to the annual rainfall on a 
circle drawn with a 13-mile radius around Charing 
Cross. The 1000 million tons of water is only a 
small part of what the land of Egypt could utilise 
during the three or four months of summer. 
During these months the flow from the reservoir 
will be equivalent to a river double the size of the 
Thames in mean annual flood condition. There 
are several irrigation canals in Egypt which require 
nearly twice the summer flow of the Thames in 
June, if they can get it. Sooner or later the 
storage of water must be increased for Egypt. It 
could be doubled by carrying up the dam another 
25 ft., but that would involve the submergence of 
the temple of Phile. Lake Tsana, in Abyssinia, 
could store 6000 million tons behind a dam 3 metres 
high, while Lakes Victoria and Albert could also 
be made to hold immense quantities behind dams 
of small height. 

The first thought that arises in connection 
with adam across such a river as the Nile 
is that the reservoir will silt up; and _ there 
have been engineers of reputation who have 
boldly prophesied such a result in this case. Of 
course, the danger was foreseen, and was pro- 
vided for by arranging that the flow of the river 
shall be through openings in the wall. There are 
140 sluice-gates 23 ft. high by 6 ft. 6 in. wide, and 
40 gates 11 ft. 6 in. by 6 ft. 6 in. Of these, 130 
are on the Stoney principle, and can be moved by 
hand under a pressure of 450 tons. During the 
flood period, when the water is silt-laden, all the 
gates will be open, and the river will roar through 
the openings. After the flood, when the discharge 
has fallen to about 2000 tons per second, the gates 
without rollers will be closed, and then some of 
those with rollers. Between December and March 
the reservoir will be gradually filled, the surplus 
running through the upper sluices. The reopening 
of the sluices will take place between May and 
July, according to the state of the Nile and the re- 
requirements of the crops. 

It is of no advantage to have water merely flow- 
ing through the Nile bed in summer. Where it is 
wanted is in the irrigation canals that traverse the 
country up to the confines of the desert, and pass 
through the limestone range into the Fayoum. To 
enable the water to be discharged into the Great Ibra- 
himiyah Canal, a barrage has been built across the 
river at Asyfit, to back up the water and divert it into 
the canals. This structure is similar in principle to 
that built at the head of the delta by French engi- 
neers many years ago. The total length is 2750 ft., 
andit includes 111larched openings of 16ft. 4in. span, 
capable of being closed by steel sluice gates 16 ft. 
in height. The piers and arches are founded on a 
platform of masonry 87 ft. wide and 10 ft. thick, 
protected up and down by a continuous and imper- 
meable line of cast-iron grooved and tongued sheet 
piling with cemented joints. This piling extends 
into the sand bed of the river to a depth of 23 ft. 
below the upper surface of the floor, and this cuts 
off the water and prevents the undermining action 
which caused so much trouble and expense in the 
case of the old barrage. The height of the roadway 
above the floor is 41 ft., and the length of the piers 
up and down stream 51 ft. The river bed is protected 
against erosion for a width of 67 ft. up-stream by stone 
pitching, with clay puddle underneath to check in- 
filtration, and down-stream fora similar width with 
stone pitching with an inverted filter-bed under- 
neath, so that any springs which may arise from 
the head of water above.the sluices shall not carry 
sand with them from underneath the pitching. The 
method of working was to enclose the site of the 
proposed season’s work by temporary dams in 





November, then to pump out and keep the water 
down by powerful centrifugal pumps, crowd on the 
men, excavate, drive the cast-iron sheet piling, 
build the masonry platform, lay the aprons of puddle 
and pitching, and get the work some height above 
low Nile level before the end of June, so that 
the temporary dams should not need recon- 
struction after being swept away by the flood. 
The busiest months, according to Sir Benjamin 
Baker, were May and June, when in 1900 the 
average daily number of men was 13,000. To keep 
the water down, seventeen 12-in. centrifugal 
pumps, throwing enough water for the supply of a 
city of two million inhabitants, had to be kept 
going, and in a single season as many as 13 million 
sandbags were used in the temporary dams. A 
thousand springs burst up through the sand, each 
one of which required special treatment. It is 
these difficulties of construction which show us how 
far we have advanced beyond the engineering of 
the ancient Egyptians. They accomplished wonders 
when time fought on their side. Sir Benjamin 
Baker an1 Messrs. Aird had time as their most 
strenuous antagonist, and it was only by the aid of 
most powerful appliances that they were able to 
defeat it. 

The Aswan Dam has been constructed in four 
years. In 1898 some preliminary work was done, 
and surveys were carried out. The foundation 
stone was laid by H.R.H. the Duke of Connaught 
on February 12, 1899. During that year excava- 
tion was completed over almost one-half of the 
total length of the dam, and embankments were 
formed on three out of the five channels. The low 
summer level of 1900 made it possible to excavate 
and lay the foundation masonry of all except the 
western channel, down which the whole discharge 
of the Nile was sent. After the flood of that year 
had passed, masonry work was continued, and 
preparations were made for damming the western 
channel, the only portion in which the foundation 
masonry was not laid by the end of 1900. Over 
3000 tons of masonry were sometimes completed 
in a day, and as much as 45,000 cubic metres of 
masonry were laid during the month just before 
the flood came down. The western channel was 
dammed in 1901, and the foundations got in 
before the flood. When it came, this channel 
and the central channel were the only portions 
submerged. After the flood had diminished in 
October, the masonry was rapidly pushed for- 
ward. Since the beginning of 1902 the works 
have been practically completed ; the dam was 
finished a year before contract time. The first 
cataract now no longer exists as a bar to navi- 
gation. A navigation canal has been con- 
structed round it, about 2000 metres in length, 
with a ladder of four locks, each 70 metres long 
and 9} metres wide. There are five lock-gates, 
32 ft. wide, and varying in height up to 60 ft. 
They are of a different type to ordinary folding 
lock-gates, being hung from the top on rollers, and 
moving like a sliding coach-house door. A channel 
20 metres wide was cut through the narrow rapids 
north and south of the dam to improve the channel 
for boats. 

To Sir Benjamin Baker, to Messrs. Aird, and to 
all engaged on the Aswin Dam, we offer our 
heartiest congratulations on the successful com- 
pletion of a work which will live in history as one 
of the grandest engineering undertakings of our 
time. It is a source of great satisfaction that such 
a work should have been planned by a British 
engineer and executed by British contractors ; and 
the fact that this has been done cannot fail to 
increase the prestige of our Empire in the land of 
the Pharoahs. : 

On Wednesday last the King showed his interest 
in the work, and his approval of the way in which 
it has been carried out, by the following honours : 
Sir Benjamin Baker, K.C.M.G., to be Knight 
Commander of the Most Honourable Order of the 
Bath ; Sir William Edmund Garstin, K.C.M.G., to 
be Knight Grand Cross of the Most Distinguished 
Order of St. Michael and St. George ; Major Robert 
Hanbury Brown, R.E., C.M.G., and William 
Willcocks, Esq., C.M.G., to be Knights Com- 
manders of the same Order; Hussein Fakhry 
Pasha, to be Honorary Knight Commander ; ard 
the following gentlemen to be Companions of the 
Order: Arthur Lewis Webb, Esq., Kynaston 
Edwards Verschoyle, Esq., Maurice Fitzmaurice, 
Esq., and George Henry Stephens, Esq. Mr. 
Fitzmaurice was chief engineer at Aswan, and Mr. 
Stephens at Asyat. 
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NAVAL OFFICERS. 


Ir is with unfeigned pleasure we are able to 
state that within a short time after the writing of 
these lines—doubtless before our next issue—a 
new scheme for arranging the position, status, and 
pay of naval offieers will be placed before the 
country by the Board of Admiralty. Now that 


the question is so far settled, it may be said that | 


the position of affairs in regard to this question 
has been a source of weakness, so far as the ships 
of the Royal Navy have not been adequately 
officered. In stating this it will not be thought 
that a slight is intended to be cast on either the 
executive or the engineer officers ; we have recog- 
nised too often in these columns the sterling 
qualities of both branches to fear this risk. 
Nevertheless, it has become a fact that neither 
the executive nor the engineering officers have 
been able, as a result of their surroundings and 
training, to reach the high standard of efficiency 
their natural high qualities would otherwise have 
enabled them to attain. Exactly how far they 
have fallen short of this is a matter of opinion ; 
but to the extent they have fallen short it is 
a danger to the State. We have heard over 
and over again of late that it is not so much the 
perfection of the gun, but the quality of the 
man behind the gun that makes the efticiency 
of the instrument; and of all the men behind 
the gun—or on the flats below, under the gun— 
the officers, executive or engineer, are the most 
important. 

We are repeating, of course, the old lesson— 
urged so often in these columns—that a naval 
officer to be efticient in the present day must have 
had adequate engineering training. That is a state 
of affairs that the present Admiralty have now recog- 
nised, and the extremely difficult task of making 
a change will be taken in hand, it is to be hoped, 
without delay. Exactly what the scheme may be 
will, of course, not be disclosed until Lord Selborne 
makes his statement. in the House of Lords, and 
how the change is to be effected is still uncertain. 
Enough, however, is known in naval circles to 
warrant the conviction that the old distinctions, 
that have caused so much heartburning and so 
much inefficiency in the past, will be removed. 
The broad division between ‘‘ executive” and 
“engineer” will be bridged over, or rather will 
disappear, so far as the exigencies of the position 
will allow. It has been stated that all naval officers, 
whatever their duties may ultimately be, will pass 
through the Britannia; but this seems hardly 
likely; for, however much the new buildings, 
which are to take the place of the ancient hulk on 
the Dart, may be enlarged, they can hardly be made 
suitable for all purposes of instruction as it is to 
be. Probably other arrangements will be made. 

However, these things are details which are 
secondary. The great point upon which all who 
have the interests of the Navy at heart may feel 
glad is that naval officers are to be engineers. 
Moreover, engineers are to be naval officers ; not 
oaly with ashadowy, ill-defined rank, but with the 
titles they may rightfully claim as the successors 
of those who fought and won our sea battles in 
the past. So far as is known at present, it would 
appear that the scheme of training devised will 
be adequate. Of course, engineers will specialise ; 
Just as gunnery, torpedo, or navigating lieutenants 
specialise now ; but for the earlier period of train- 
ing the education for all will be identical. This, 
necessarily, will be a shore training, and no doubt 
it will be directed largely to an acquisition of those 
elementary principles of applied science which will 
be needed when the cadet has to tackle the engineer- 
ing problem in earnest. How long this initiatory 
period of pupilage will last may be a matter for 
future consideration, and will be largely governed 
by the age of entry. If boys are to be nominated 
at 13 years—which would be two years earlier than 
the present Keyham students pass in by examina- 
tion—then a three or four years’ course would bring 
them to an age at which they could appreciate the 
advantages of a higher training or take a useful 
position on board ship at sea. 

, A good deal may depend upon which alternative 
is taken ; whether the engineering training should 
follow immediately upon the school course, or 
whether & more or less extended period in a com- 
missioned ship should intervene. We have here 
4 similar question to that which so often con- 
fronts the parent of a future civil engineer : 


Should the boy go directly from school to a techni- 





cal college, or should he first serve his apprentice- 
ship in a works ? 

As a rule, the former course is taken, and, 
perhaps, wisely ; although much depends on the 
nature and acquirements of the boy. But in the Navy 
a different set of conditions prevail. The ship has 
examples of nearly all the machinery that will come 
before the naval officer in his future career ; and as 
the whole installation is not run for the purpose of 
making money—as is the case with a commercial 


|engineering establishment — but rather for the 


training of personnel, there will be good opportunity 
for the cadet to.learn something of the usefulness 
of things. Supposing, therefore, the time of 
pupilage be followed by the term of a commissioned 
ship at sea, this would bring the cadet to the age of 
about 19 or 20 ; after which the special engineering 
course would be entered upon. When this should be 
followed, and how long it will last before specialisa- 
tion takes place, is a matter upon which the success 
of the scheme will largely rest. A great deal 
depends upon the spirit in which any system, how- 
ever well devised, is carried out. We remember 
that in America we have had an example of this. 
The line, or executive, and engineering branches 
were amalgamated ; a process easier in the United 
States than in this country, because line and 
engineering were there educated together. The 
American naval authorities appeared to think that 
the fascinations of the engine-room, and the desire 
to rise in their profession, would make young 
officers readily go below ; but this was not found 
to be the case, for engine-room fascinations only 
come with knowledge which is not fascinating in the 
acquirement. The consequence was that an effort 
was made to substitute the artificer class for engi- 
neers, with somewhat lamentable results, as those 
who have read Admiral Melville’s illuminating 
reports will appreciate. 

The engineering training involved in the pro- 
posed regulations will necessarily be at the dock- 
yards, with, perhaps, the more scientific branches 
followed at Greenwich, and the time devoted should 
be sufiicient to give all officers more than the 
‘*smattering ” which was proposed some time ago, 
and which would be akin to that little knowledge 
wherein danger lies, perhaps more at sea than on 
shore. 

Specialisation must commence at some time, but 
it need not commence all at once. That the captain 
of a ship would, other things being equal, be more 
efficient were he an engineer, hardly needs discuss- 
ing, for the fact is self-evident ; but whether the 
engineer would find any benefit, as far as engineer- 
ing duties are concerned, if he had studied strategy, 
tactics, or other matters that are solely within the 
province of the executive officer, is a question that 
must clearly be answered in the negative. For 
that reason, although the engineer may receive 
the title of captain, it is not probable he will 
be given a ship. That puts a bar to his am- 
bition, and reduces the attraction of the en- 
gineering branch of the service to such an ex- 
tent that, as is now the case, candidates may not 
come forward in sufficient numbers. It is plain, 
therefore, that some compensation ought to be 
made to those cadets, or junior officers, as the case 
may be, who elect, or are appointed, to the 
engine-room branch. Whether this aspect of the 
case will be recognised or not remains to be seen ; 
but if all entries are to be alike by nomination— 
as seems necessary for the purpose of any general 
reorganisation—then something must be done to in- 
duce men to join the engineering branch. Whether 
this would be in the shape of higher pay or earlier 
retirement with pension, or a combination of 
both, is a matter for consideration. Certainly 
engineers ought to receive their pension and retire 
earlier than executive officers, because their duties 
are more trying and less healthful. Their useful 
career can hardly be as long as if they were more 
in the open air and had less harassing duties. 
Earlier retirement and higher pay would attract 
the studious lads, who would be more in place 
in the engine-room, whilst the more ambitious 
would select the deck. It would be necessary 
that the Admiralty should reserve some con- 
trol in the matter of selection, otherwise one 
branch might be overcrowded whilst another was 
lacking candidates ; supposing, of course, speciali- 
sation is not to commence until some years after 
nomination. In fact, a lad entering the Navy 
must make up’ his mind to carry on the duties to 
which he is appointed, and sink his personal prede- 
lictions. This, of course, would not prevent a 





general exercise of personal choice where the exigen- 
cies of the service did not forbid it ; and that would 
be good, because the men themselves should gene- 
rally be the best judges for what they were most . 
fitted. 

We have supposed here that an officer, having 
passed definitely into the engineering branch, 
would remain there, and be by disuse or inex- 
perience incapacitated from taking command of a 
ship. Whether life is long enough and oppor- 
tunity can be found for a man to learn both the 
deck and engine-room duties is a question which 
naval officers generally answer in the negative. 
This may be because each side overrates the 
difficulties of the unknown ; but as, in our modern 
engineering navy, engineering is the basis of so 
much that has to be done, and a knowledge of 
engineering science is so helpful, it may be that 
the added duties appertaining to the present 
executive functions will be not difficult to master ; 
in other words, a man who has made himself 
an engineer has not very much more to learn. 
Moreover, much time might be gained for an ex- 
tension of knowledge if both classes of officers were 
relieved of some of the duties that could well be 
performed by subordinates ; such, for instance, as 
the making of returns—the elaborate nature of which 
is almost equalled by their uselessness—or the carry- 
ing out of purely routine functions that might 
easily be dispensed with. A period in the engine- 
room for the deck officer, or a term on deck for the 
engineer, would not be likely to detract from the 
efficiency of either. The division of lieutenants as 
gunnery or torpedo lieutenants is often advanced 
as a proof of the need of specialisation, and the ex- 
clusive attention to one subject. If, however, 
executive officers in the past had received an engi- 
neering training, they would have found these sub- 
jects much easier to master. 

It will naturally follow that any reconstruction, 
such as that to which we have referred, will result in 
the engineer officer being given greater control in 
his own department. That isa necessity for higher 
efficiency. The chief engineer, who has a military 
title, should be given the same power in his own 
sphere as the commander now has; whilst the 
authority of the officer of the watch should be 
vested in the officer in charge, for the time being, 
of the machinery department, so far as engineering 
functions are concerned. Of course there is one 
captain, the paramount authority, but it should not 
be difficult to draw the line between the deck and 
the engine-room ; though difticulties may easily be 
created and exaggerated by those adverse to change. 
Naturally, a certain amount of give and take is 
necessary for easy working on shipboard, but that 
applies to present conditions also. Everyone who 
has been to sea knows how difficult, almost impossi- 
ble, it is to carry on duty when the various authorities 
try to pull different ways. “We must always trust to 
good sense and good comradeship to prevent friction 
arising, and, fortunately, we seldom trust in vain. 
With the division, due to title and status, between 
the executive and engineering branches removed, we 
may confidently look forward to less and less fric- 
tion as time passes. 

The great difficulty in devising a new scheme is 
the bridging over the time of change, which must 
extend for a considerable period, possibly ten years 
or more. The new men ultimately will come in on 
an equal footing; but what of the existing staff? 
There can be only one answer to this. Justice de- 
mands that engineer officers now in His Majesty’s 
Navy should be placed on a footing equal to that 
which will be occupied by their juniors; but at 
the same time one must not lose sight of the 
danger that arises from sudden and violent changes. 
Doubtless modifications will be introduced into 
the scheme as a result of experience. In affairs 
of this kind one must bow to expediency. It 
is impossible in this case, as in some Civil Service 
reconstructions, to retire a large body of the 
engineers, because these are far too few already, 
and it takes several years to train men to fill 
their places. Admission from the mercantile 
marine has not proved a success. The new men, 
trained in a different school, do not appreciate 
their new position ; in fact, the discipline of the 
Navy needs training from early youth to make it 
tolerable. If a man has been brought up to it, 
it is well enough. 

If military titles, and the control they carry with 
them, are to be given, the alteration of the uniform 
will presumably follow, so that all will wear the 
‘curl’ on the sleeve, which is the symbol of 
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authority. It may seem to ordinary people on shore 
a small matter to be considered of great importance, 
but we must remember that a sailor never shakes off 
his vocation as the ordinary business mandoes. His 
status is defined by his uniform, he does not merge 
his identity in a frock coat and a tall hat, like 
the lawyers or the doctors. It is, of course, to 
some extent, a matter of sentiment; but, as we have 
pointed out on a former occasion, sentiment is the 
principal agent which recruits both the Navy and the 
Army ; and, in fact, chiefly governs our lives both 
afloat and ashore. Probably a good many of those 
superior persons who have sneered at the engineers 
for desiring the ‘‘ curl” would feel very unhappy if 
they had to go to town in corduroy trousers, or 
were forced to drive te the station in a groom’s 
coat. Why the naval engineer should be twitted 
for not being callous to these feelings we have 
never been able to understand. 

We are looking forward with lively anticipation 
to Lord Selborne’s announcement. That the scheme 
will be both liberal and wise there is every reason 
to hope. If it prove so, the country will have much 
for which to thank the present Board of Admiralty, 
as well as those executive officers who have risen 
superior to prejudice, and helped to place the per- 
sonnel of the Navy on a sounder basis, in spite of 
opposition—doubtless honest, though often mis- 
guided. 





THE SMITHFIELD CLUB SHOW. 

Tue Annual Show of the Smithfield Club was 
opened at the Agricultural Hall, Islington, on 
ontiy last. As in previous years, the display of 
fat stock was supplemented by a capital exhibit of 
agricultural machinery. 

Pretty much the same firms exhibit in the same 
stands year by year, and in some cases the engines 
shown appear to be identically the same as in 
previous shows, having, possibly, been got up origi- 
nally with a superfine exhibition finish, and kept 
on view in a show-room, or on an exhibition stand, 
ever since. This suspicion is, perhaps, unfounded, 
but appearances are such as to suggest it in the 
case of one or two eminent firms at least. By far 
the larger portion of the exhibits in the main hall 
is made up of agricultural engines and road loco- 
motives, the main difference between the two lying 
in the fact that the road locomotive proper is 
designed for traction exclusively, whilst the 
agricultural engine is a sort of ‘‘ maid-of-all- 
work,” being used for ploughing and threshing, 
as well as for road haulage. The road locomotives 
are often spring- mounted, a refinement which 
is not general in the case of agricultural engines. 
The use of springs somewhat complicates the trans- 
mission of power through the spur-gearing to the 
driving wheels. Different makers adopt different 
methods for doing this; a very neat arrangement 
being that which has for some years past been fitted 
to their engines by Messrs. John Fowler and Co., of 
Leeds. A model illustrating this was shown at the 
firm’s stand. The device consists in coupling to 
the engine, through an Oldham coupling, the pinion 
which gears with the driving wheels. When two 
shafts are thus coupled, the axis of one can be 
displaced relatively to that of the other through 
a considerable distance, without affecting either the 
speed ratio of the shafts or the security of the drive. 
In the Fowler arrangement the pinion above- 
mentioned moves between vertical guides, just as 
a railway axle-box does, whilst the shaft driving it 
is fixed on framing secured to the boiler. The 
Oldham coupling, as stated, permits the two to 
move relatively to each other, as the engine 
oscillates on its springs. The engine exhibits 
at this stand included a compound road _loco- 
motive having cylinders 6? in. and 114 in. in dia- 
meter by 12 in. stroke, the boiler being designed for a 
working pressure of 180 “b. per square inch. This 
engine was fitted with a three-speed gear, giving 
travelling speeds of 2, 2%, and 3} miles per 
hour with the engine running at 150 revolu- 
tions per minute. 

Messrs. Aveling and Porter, of Rochester, 
show a 6 horse-power compound three - speed 
road locomotive, a traction engine of the same 
power, and also a smaller traction engine 
of 5 horse-power. The nominal horse-power 
in the case of engines of this type is absolutely 
misleading, since the 6 horse- power engines 
above noted are in reality capable of indi- 
cating nearly 50 horse-power. Whilst dealing with 
this firm, we may mention that they are about to 





establish a foundry at Rochester in conjunction 
with Messrs. Vickers, Maxim, and Co., Limited, 
for the production of steel castings. Another 
well-known maker of traction engines who has 
again a stand in the main hall is the firm of 
Messrs. Charles Burrell and Sons, of Thetford ; 
and near by is the stand of Messrs. Clayton 
and Shuttleworth, who, in addition to their 
agricultural engines, show also a finely-finished 
horizontal engine. Messrs. Richard Garrett 
and Sons, of Leiston, show a number of their well- 
known agricultural engines, but these embody no 
changes in design. We may, however, recall to 
our readers the fact that this firm make use 
of a special firebox, which has the top shaped 
so that crown stays are unnecessary. This firm, 
we may add, have recently taken up the manu- 
facture of road-rollers, and have supplied a consider- 
able number to local authorities and contractors. 

Messrs. W. Tasker and Sons, Limited, of An- 
dover, show a new type of road locomotive, 
which, as it weighs only 2 tons 14 ewt., will come 
under the Motor Car Act, and can therefore 
lawfully run at higher speeds than an ordinary 
traction engine, and with but one attendant. The 
general design is that of a small traction engine, but 
some attention is paid to the comfort of the 
driver, who is provided with a spring-mounted 
seat. The handles needed in manceuvring the 
engine and controlling the steam and feed sup- 
plies are very conveniently grouped. There is 
a single cylinder 5} in. in diameter by 9 in. 
stroke, and the designed working pressure is 125 lb. 
per square inch. On a good road this engine has 
taken a load of 54 tons up an incline of 1 in 8: 
Steam can be raised very quickly, only about 
27 minutes being needed. This type of small road 
locomotive seems to be in demand, as we observe 
that a very similar, but somewhat heavier, engine is 
also on view at the stand of Messrs. Wallis and 
Stevens, Limited, of Basingstoke. In this case the 
cylinder is 6 in. in diameter by 9 in. stroke, the 
initial pressure being 125 lb. per square inch. 
The same firm also show a traction engine 
having a cylinder 9? in. in diameter by 12 in. 
stroke. This engine is fitted with an automatic 
expansion gear of the Rider type. This gear 
is held by its makers to be specially valuable 
when the engine is working on a very variable 
load, as in driving a threshing machine, for ex- 
ample, where the load suddenly drops to nearly 
nothing between charges. Messrs. Ruston, Proctor, 
and Co., of Lincoln, show a portable engine and a 
traction engine, both of 6 nominal horse-power. 
A fine horizontal steam engine, having a cylinder 
10 in. in diameter by 28 in. stroke, and fitted 
with drop-valves and the firm’s special trip-gear, 
is also shown, as is a Ruston horizontal oil engine 
of 5 brake horse-power. This engine is of the 
type which gave such — results at the Cardiff 
trials last year. It is self-igniting, and the vapori- 
sation is also automatic, so that a lamp is required 
at starting only. As usual, Messrs. Ransome, 
Sims, and Jefferies, Limited, of Ipswich, occupy 
one of the largest stands at the Show, in which 
are exhibited nearly every type of agricultural 
machine. The engines include an 8 horse-power 
road locomotive, in which some attempt has been 
made to reduce the risks of the road by boxing in 
to a considerable degree the moving parts. Whether 
this concession to equine nervous susceptibilities 
has any marked effect we are unable to say. A 
well-finished horizontal engine, fitted with an ex- 

nsion gear of the Rider type, is also on view, as 
is also a small high-speed vertical engine fitted 
with an automatic system of lubrication. At a 
neighbouring stand, Messrs. Darby and Sons, of 
Wickford, show a traction engine fitted with one 
of their land-diggers. 

Little really novel, but much that is excellent, 
both in design and workmanship, is to be seen 
at the stand of Messrs. Marshall, Sons, and Co., 
Limited, of Gainsborough. The most striking 
features of their exhibit are a couple of hori- 
zontal engines, but these are practically identical 
with those on view in previous years. The spring- 
mounted traction engine shown is, however, a 
new type. It has a single cylinder, and is rated 
at 7 horse-power nominal. A small high-s 
open - fronted vertical engine is also exhibited. 

his is designed to run at 300 to 350 revolutions 
per minute, and is fitted with a sensitive gover- 
nor, making it suitable for electric lighting work. 
A Renold’s silent chain is used for driving this 
governor. 





Messrs. Hornsby and Sons, of Grantham, have a 
varied display, including portable engines, sheaf- 
binders, and threshers, but the most interest attaches 
to the Hornsby-Akroyd oil engines, of which the 
largest on view is rated at 94 horse-power. It is of 
interest, however, to note that this firm is now 
making an oil engine of 500 horse-power, which is, 
we believe, by far the largest yet built. In large gas 
engine work our foreign friends so far hold the 
record, but we believe that in oil engines Britain 
still holds the first place, both in respect of size and 
quality. The engine referred to is for the Glasgow 
district, in which locality Scotch oil can be obtained 
at a cost of 24d. per gallon. We learn that other 
engines of 250 horse-power are in progress at 
Messrs. Hornsby’s works. Compressed air is used 
to start these engines, this being supplied from a 
receiver which can be charged by hand. Another 
firm which has distinguished itself by the construc- 
tion of large oil engines is the Campbell Gas Engine 
Company, of Halifax. So far this firm has supplied 
oil engines of 120 brake horse-power and gas 
engines of 500 horse-power. Naturally, only small 
sizes are on view at their stand, and these differ in 
no essentials from the firm’s patterns previously 
exhibited, though the governor is arranged a little 
differently, thus doing away with some gearing. 
Messrs. Crossley Brothers, Limited, of Openshaw, 
Manchester, show a portable oil engine of 
10 brake horse-power, a horizontal oil engine of 
23 brake horse-power, and a 2} brake horse-power 
engine of anew type. The change in the latter is 
mainly in the system of oil supply. A pump driven 
from the side shaft charges a vertical cylinder, from 
which one outlet communicates with the vapour valve 
to the cylinder, and another is an overflow leading 
back to the tank. The cylinder supply is thus de- 
livered under a constant head. The larger hori- 
zontal engine is fitted with self-starting gear, in the 
shape of an air-receiver. This communicates with 
the interior of the cylinder through a special valve, 
which is opened by hand in starting the engine. 
A pressure of 20 lb. of air is sufficient for this. 
No hand-pump is provided for charging this cylin- 
der ; since the makers, in installing a new engine, 
supply a cylinder ready charged to 120 lb. pres- 
sure. In stopping the engine, the valve communi- 
cating with this cylinder is released, and the engine 
then compresses air into the cylinder on its return 
strokes. Other firms exhibiting explosion engines 
are Messrs. Fielding and Platt, of Gloucester ; 
the Newton Electric Works, of Taunton ; Messrs. 
Andrew and Co., of Stockport ; Messrs. Wilson and 
Co., Aberdeen ; and Messrs. Blackstone and Co., 
Limited, of Stamford. The last-named firm exhibit 
the largest oil engine present at the Show. This isa 
two-crank vis-d-vis engine, rated at 50 brake horse- 
power. It has a short stroke, and is designed for 
high-speed running. A portable oil engine is also 
shown by this firm. This engine has a new type 
of cooler, consisting of a metal casing through 
which air is drawn by the inductive action of the 
exhaust. Inside this casing a series of canvas cur- 
tains are hung, over which the cooling water 
trickles. The air drawn through the casing, pass- 
ing over the large wet surfaces of canvas, rapidly 
abstracts the heat from the water. The Forward 
Engineering Company, of Birmingham, are exhibit- 
ing a new type of oil engine, which they assert 1s 
exceptionally economical in fuel, and also requires 
very little attention when running. As the foreign 
patents for this engine are not yet complete, we 
are unable to illustrate here details of the engine, 
but hope to return to the matter at an early date. 

In concluding this review of the oil engine 
exhibits we may note that every successive show 
emphasises the important position the explosion 
type of motor has now secured for itself. All 
the troubles, which are as characteristic of the 
infancy of a machine as of a human being, 
appear to be surmounted, so that makers are 
now launching out into larger and larger sizes. 
The earlier Otto gas engines required their 
valves re-faced every ten days or a fortnight. 
With the adoption of lift-valves, inconveniences of 
this kind have greatly diminished, and cases have 
been known in which valves have run a couple of 
years without being touched. Makers, however, 
do not recommend this ; but a little attention to 
the valves every three months or_so now suflices 
to keep them in capital order. Piston packings 
give little trouble, an annual ‘setting out being 
generally sufficient to keep them reasonably tight. 

Coming to appliances of less general engineering 
interest, there are a certain number of novelties to 
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be recorded. Messrs. J. and F. Howard, of Bed- 
ford, are showing anew type of straw press, which 
we illustrate on page 779. This press binds and 
ties the bale, as well as presses it, and the 
pressing operation is performed without doubling 
or crushing the straw. The new machine receives 
the straw from the thresher on to an inclined 
reciprocating tray, which carries it to the feed aper- 
ture of the press, through which the straw passes into 
the baling chamber. From this chamber it is forced 
by areciprocating ram into a compression chamber, 
where it is encircled and tied by two twine bands, 
and is finally ejected from the machine by the next 
bale being forced in behind it. As delivered from 
the machine, the bales are about 12 in. thick by 
5 ft. long, and may be of any width desired. A 
bale 12 in. thick by 14 in. wide is packed so as to 
weigh 40 lb. About 1 1b. of twine is needed to bind 
27 ewt. of straw, and 90 to 100 bales are delivered 
per hour. The machine weighs about 3 tons, and 
requires from 3 to 4 horse-power to run it. 

Another new machine shown is the Martin 
Cultivator, which is made by the Harrison 
-atents Company, Limited, of Stamford. This 
machine took the first prize at the last trials 
of the Royal Agricultural Society. Its principal 
peculiarity lies in the construction of the tines. 
If these are made rigid, the ground is not properly 
broken up, but is loosened in clods. The spring 
tines, introduced first in America, gave better 
results, since the ‘‘kick” of the springs scat- 
tered the soil as the tine turned it up; but 
in heavy ground the spring tines have proved 
insufficiently stiff. In the Martin machine, illus- 
trated on page 779, the tines are rigid in them- 
selves, but are spring-mounted ; and it is claimed 
that they combine in this way the advantages of 
the spring and rigid tines. The makers supply 
machines both for animal and steam power. The 
machine illustrated is of the latter class, and is 
16 ft. wide, in place of the usual 9 ft. The device 
for raising the tines clear of the ground operates 
automatically, as the machine is turned round on 
reaching the end of a traverse across the field 
cultivated. The lifting arrangement is such that 
all the tines are lifted to the same height. The 
makers claim that in favourable conditions one of 
these machines can thoroughly ‘‘ cultivate ” 60 acres 
a day. A single passage of the machine is sufficient. 
The depth of penetration of the tines into the 
ground is adjustable between the limits of 2 in. 
and 1 ft. 

In the galleries another novelty is shown by 
Mr. Dan Albone, of Biggleswade, in the shape of a 
petrol agricultural motor. This motor is a three- 
wheeled vehicle, fitted with an 8 horse-power en- 
gine. It weighs about 17 cwt., and is intended to 
replace horses in the hauling of mowing machines, 
harvesters, and ploughs, whilst it may also be 
used for threshing and road traction, like any ordi- 
nary agricultural engine. Some trials made with 
the machine last August showed that in reaping the 
cost of petrol was about 8d. per acre. Still another 
novelty is a potato-digger and harvester, shown 
at the stand of the Victoria Engineering Company, 
of King’s Lynn. This machine weighs about 
10 cwt., and is drawn by two horses, the attendance 
required being a man to drive and a boy to remove 
the bags from the machine when filled. It raises the 
potatoes and elevates them along shaking conveyors, 
which separate out part of the adherent soil, whilst 
the remainder is removed ina riddle, from which 
the cleaned potatoes are delivered into bags. 








INDUSTRIAL PROGRESS IN CANADA. 

Canapa has made giant strides of late years. 
This fact has been apparent to the most casual 
observer ; while to the student taking an interest 
in the economic development of a people, there is 
abundant evidence of material progress which 
augurs well for the immediate future of the 
country. Comparatively young business men in 
Canada have a recollection of geography lessons at 
school in which it was set forth that the two chief 
items of export in Canadian trade were fish and 
lumber. It is interesting now to note that in the 
list of exports for the first quarter of the present 
fiscal year fish stood sixth and lumber seventh ; 
animals and their produce and the products of the 
mines took first and second places respectivély, re- 
placing fish and lumber, which were formerly the 
adhe ge really important staple exports of the 

inion. 


Although there has been a remarkable expansion 





in nearly all departments of Canadian trade in the 
past year or two, the greatest development has been 
in connection with the iron and steel industries and 
in agriculture. When the end of the current half 
year is reached, it will be found that the results of 
the operations in these branches of industry have 
caused very substantial additions to the domestic 
trade of the country. The manufacture of steel 
and iron on an extensive scale in Canada does not 
date back many months. The development of this 
industry has been rapid during the past year. Nature 
bountifully provided the Dominion with the ma- 
terial resources necessary to the successful pro- 
secution of iron and steel manufacture, and to a 
considerable extent Canadians have provided the 
necessary capital for the operations along this line. 
But the working out of the experiment was left 
for the enterprise and skill of two Americans : 
Mr. H. M. Whitney assumed the task in Nova 
Scotia of proving that iron and steel could be 
profitably produced there on a large scale ; while 
Mr. F. H. Clergue, referred to as the Jason of 
Algoma who sought the Golden Fleece in the rich 
mineral fields of New Ontario, undertook, at the 
Canadian Sault, to show what could be done in the 
same way in the West. To these two American 
gentlemen, who inaugurated large steel and iron 
industries in Eastern and Western Canada, the 
people of the Dominion owe a debt of gratitude. 
The results they have achieved in the past year 
make it clear that the experimental stages have 
been passed, and indicate that Canada in the 
future will take an important place among the iron 
and steel-producing countries. 

The production of coal in Nova Scotia has shown 
a steady development this year both in connection 
with the smelting industry and for export ; while 
the coal mines of British Columbia, the Crow’s Nest 
mines in the Rocky Mountains, and the mines on 
Vancouver Island have shown usual activity. 

In agriculture Canadians have been far from idle. 
There has been a large increase this year in the 
cereal production. In Manitoba and the North- 
West, which are inclined to claim to be ‘‘ the future 
granary of the Empire,” the production of all grains 
this year exceeded for the first time the 100,000, 000- 
bushels mark. Of this, 60,000,000 bushels were 
spring wheat of a higher average grade than the 
country ever yielded before. 

The large influx of settlers to the West during 
the last ten months has, with the increased produc- 
tion of grain this year, greatly stimulated the de- 
mands of the West for staple goods from Eastern 
Canadian centres of manufacture. Supply has in 
many cases failed to keep pace with the increased 
demand, and factories and mills are now being 
taxed to their fullest capacity in meeting the re- 
quirements of the mercantile trade. The settlers 
who went into the West during the past ten months 
did not break ground for crops this year, and they, 
with the many others now going into the country, 
will cause a still further increase in the grain pro- 
duction next year. It is believed that Western 
Canada, with favourable conditions, will in 1903 

roduce 100,000,000 bushels of spring wheat. 

here were in the West this year less than 3,000,000 
acres of land under wheat. There are in that part 
of the country 40,000,000 to 50,000,000 acres of 
land as good for the production of wheat as those 
already under cultivation. This gives some idea 
of the possibilities offered by the West for the 
growing of wheat. 

The future of the West is full of promise. 
Leading business houses in Canada are establishing 
branches in anticipation of the large business that 
will accrue there a year or two hence ; manufacturers 
are raising capital to invest in industrial enterprises, 
and the chartered banks have been steadily increas- 
ing their capital to provide for the extension of 
business in that part of the Dominion by the 
opening of branches. Two years ago the total 
paid-up capital of the Canadian chartered banks 
was 66,264,967 dols.; now it is 70,270,408 dols., 
and arrangements are being made now for a still 
further expansion in the banking capital of the 
country. 

In Ontario there has also been a marked expan- 
sion in industrial operations this year. The increase 
in agricultural operations of this province in the 
present crop year has been large. The total crops 
of wheat, barley, rye, buckwheat, oats, peas and 
corn, amount to 160,000,000 bushels, which is the 
largest production of grain in Ontario so far 
recorded for one harvest. This, with the increased 


activity in lumbering operations, mineral lands and 





manufactures, will cause a further expansion in 
mercantile trade and insure another year of 
prosperity. There never was a time in the history 
of Canada when labour was so fully employed and 
so well paid as at the present time. In a good 
many lines of manufacture the demand for skilled 
labour cannot be supplied, and the output is limited 
only by this difficulty. 

The export trade of Canada is steadily increasing, 
and this is giving Canadians large sums of money 
to invest in home enterprises. During the year 
ended June 30, 1902, the aggregate trade of Canada, 
taken on a basis of goods entered for consumption 
and Canadian produce exported, was 398,811,000 
dols., or an increase over 1896 of 167,000,000 dols., 
an increase per head of the population in six years 
of 30 dols., which, it is claimed, exceeds any growth 
shown in a similar period by any other country. 

The total exports of Canadian produce last year 
exceeded by 90,000,000 dols. the total in 1896. The 
exports of Canadian produce to Great Britain in 
the six years mentioned rose from 62,000,000 dols. 
to 109,000,000 dols., and those to the United 
States increased in the same time from 34,000,000 
dols. to 66,000,000 dols. While the Americans 
have been fairly liberal consumers of Canadian 
goods, Canadian trade with the United States shows 
a much larger expansion in imports than in exports 
since 1896. The imports from the United States 
of dutiable goods rose from 29,000,000 dols. in 1896 
to 60,000,000 in 1902. Free goods in the same 
time rose from 29,000,000 dols. to 60,000,000 dols. 
The imports of dutiable goods from Great Britain 
rose in the same time from 24,000,000 dols. to 
35,000,000 dols., and of free goods from 8,000,000 
dols. to 14,000,000 dols. These figures are es- 
pecially interesting owing to the fact that they 
cover the period that the preferential duties on 
British goods have been in force. In 1896, 
17,000,000 dols. duty was collected in connection 
with the importation of British goods, and, last 
year, 8,000,000 dols. In 1896, 15,000,000 dols. 
duty was collected on American goods, against 
7,750,000 dols. last year. 








BLAST-FURNACE GAS ENGINES, 

THE application of what were once the wholly, 
and are now partly, the waste gases of blast- 
furnaces to useful ends is a development that com- 
menced in England some years ago, but in which 
we have, of late, allowed other countries to be 
more enterprising than ourselves in some respects. 
This applies more particularly to the use of Piast. 
furnace gas in internal-combustion engines, the 
lead taken by the Société John Cockerill, at Seraing, 
in the practical application of this principle being 
well known ; in fact, M. Adolphe Greiner has been 
at considerable pains to put the matter fully before 
the ironmasters of Great Britain at meetings of the 
Tron and Steel Institute, 

Considering the advantages claimed for the 
system, it seems somewhat remarkable that more 
enterprise has not been shown in trying it here. 
The managers of the Cockerill Company are by no 
means visionaries, and are not likely to spend and 
to go on spending many thousands of pounds unless 
they were _— sure of their ground. However, 
owing to the enterprise of one firm in the North- 
Eastern district there is now in practical work a 
blast-furnace gas engine of considerable size. This 
engine has been erected at the Ormesby Iron 
Works of Messrs. Cochrane and Co., of Middles. 
brough, a firm that has always had enlightened 
ideas in regard to the industry in which it is en- 
gaged, and which, moreover, has always shown the 
courage of its convictions. Those who remember 
the discussion regarding the construction of blast- 
furnaces and the part the late Mr. Charles Coch- 
rane took in it, as well as the way in which he 
translated his principles into practice, will be able 
to confirm this statement. 

It is extremely gratifying to know that this enter- 
prising spirit has descended to a second generation. 
On Tuesday last Mr. Cecil A. Cochrane, one of the 
directors of the company, read a paper before the 
Cleveland Institute of Wena: the President of 
the Institute, Mr. Marshall, being in the chair. 
We commence the publication of this admirable 
paper in this issue, but the subject is of sufficient 
importance for us to give a brief summary of the 
chief features. We may state at first, however, 
that we have, through the courtesy of Messrs. 
Cochrane, had an opportunity of seeing at work 
the engine to which reference is nade, and can 





788 


ENGINEERING. 





[Dec. 12, 1902. 








speak as to the regularity of running. We would 
also say a word as to the excellence of the work- 
manship which the Cockerill Company, who sup- 
plied the engine, have put into the construction. 

Mr. Cochrane commenced his paper by saying 
that it was a fact of which the district had no 
cause to be proud of—that coal was being used in 
boilers to raise steam, whilst gas was being blown 
to waste at the top of the furnaces throughout the 
twenty-four hours. That, it must be acknowledged, 
is especially the case as the burning of gas for 
raising steam is comparatively a simple matter ; at 
least, the conditions governing its successful prac- 
tice are well understood, and the advantages ob- 
vious. One can hardly have much sympathy with 
ironmasters who complain of hard times and small 
profits when they are allowing obvious sources of 
wealth to escape for want of a little trouble in 
modifying plant. 

A complete description of the engine will be 
found on page 794 of this issue; but it may be 
of interest to illustrate here some indicator dia- 
grams Mr. Cochrane has kindly given us, and 
which were taken from the Ormesby engine. 
They are of interest as showing the effect of earlier 
firing ; but it should be stated that, although com- 
parable among themselves. the gas was exceptionally 
good when they were taken, so that the initial 
pressure was somewhat above the average, which is 
about 220 lb. in ordinary work. In Fig. 1 the 
firing disc was set at 5, so that the explosion was 
late, and consequently weak. This weakness is 
more apparent in regard to the initial pressure 
than through the later part of the stroke, so that 
the area of the diagram is not so largely affected. 
In Fig 2 the disc is set at 6, so that the firing is 
slightly earlier. The diagram exhibits a good 
explosion, and the initial pressure is higher 
even than in the following diagram, Fig. 3, 
where the firing disc is set still earlier. This 
is attributed either to an exceptionally rich 
charge of gas being drawn in, or to a momentary 
slowing up of the engine. In Figs. 3 and 4 the 
firing point is still further advanced, but the igni- 
tion is still too late. In Figs. 5 and 6 the firing 
point is at No. 9 hole. The engine was working 
at 80 revolutions per minute, and the higher speed 
of running gives greater uniformity to the cards ; 
whilst in Figs. 7 and 8, also taken at No. 9 hole, 
the revolutions were but 74 per minute, so that a 
less symmetrical card is obtained. The calorific 
value of the gas, calculated from the analysis, was 
977 calories per cubic metre. The average com- 
pression was 110 Ib. per square inch. In regard to 
the variation in the diagrams, it may be pointed 
out that there is no arrangement specially devised 
for sweeping out the residual charge, but when the 
gas is shut off by the governor, air only passes 
through the cylinder. The first charge exploded 
after a miss is therefore richer, and subsequent 
charges will give a lower initial pressure on the 
diagram. 

As will be seen from Mr. Cochrane’s paper, 
the trials made at Seraing are exceptionally 
interesting ; it was estimated from the data ob- 
tained that the heat converted into work in the 
cylinder was 28 per cent. ; the heat carried away 
by the circulating water 52 per cent., and the heat 
carried away by gases and other losses 20 per cent. 
The thermal efficiency on brake horse-power with 
full load was 20.48 per cent. The Cleveland gas is 
lower in yalue than the Belgian, but experiments 
made at Ormesby corroborate the Seraing trials. 

The chief cause of anxiety in the installation of 
this engine was the presence of dust in the gas. 
Mr. Greiner made light of this difficulty, saying 
that if the quality of the gas was right, no trouble 
was likely to arise. This, no doubt, was the direc- 
tion towards which the Seraing experience pointed; 
but we think it probable that the Cockerill Com- 
pany were trapping the dust in an effective manner 
without taking special and separate precautions for 
doing so. In the arrangements for cooling the gas 
before passing it to the engine we believe certain 
chambers are used in which the flow is broken up 
by diaphragms, and it would be interesting to 
know whether it has been the custom to take any 
quantity of dust from any part of the cooling 
system. If not, one must conclude that for some 


reason the Belgian gas is freer from dust than 
other kinds. However this may be, dust has beena 
serious difliculty elsewhere, and in one notable 
instance on the Continent led to very serious 
results ; which, however, have been remedied. 

For cooling the gas, which has to be brought to 





about 68 deg. Fahr., an extended system of 
wrought-iron piping is used at Ormesby, and in the 
course of this system two fans are placed: one is 
a 36-in. Capel, direct-coupled to an 18 horse-power 
motor, through which the gas passes. Water is in- 
troduced into the axial region of the fan, which has 
to be cleaned out every fourteen days, as the dust, 
or mud, as it becomes, gradually accumulates at the 
back of the fan-blades, and is deposited in a hard 
stratified mass, which puts the revolving parts out of 
balance. The second fan, which is similar to the 
other, has recently been introduced, the two being 
run in tandem, the second without water. To 
give good results, the proportion of water to 
gas has to be somewhat carefully regulated. It 





factor, remembering the great advantages the 
system affords in other respects. 

There was a long and interesting discussion at 
the Cleveland Institute meeting on Tuesday last, 
but we can only select a few points. Mr. H. G, 
Scott, the chief engineer to the Ormesby Iron 
Works, gave an interesting comparison between 
burning blast-furnace gas under boilers and using 
it direct in the gas engine—both systems being in 
use at Ormesby—and he found the ratio of efficiency 
in favour of the gas engine to be as 3.7 to 1. This 
was taking the steam consumption to be 20 lb. per 
indicated horse - power per hour. Sir Thomas 
Richardson and Mr. D. B. Morison also spoke, the 
latter giving the result of some interesting calcula- 
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Fig.1. 
Firing Disc at 35. 
Revolutions =74. 
Initial Pressure = 164 lbs. 
M.P = 67-5 lbs. 











Firing Disc at 6. 
iciidiens =74, 

Initial Pressure Large Card 266 
M. P Large Card -W lbs. 
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Firing Dise at 7. 
Revolatiorus = 74. 
Init! Press® Large Card =236 9a 


M.P Large Card -871 
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Firing Disc at 8. 
Revolutions -74. 

Initial Pressure Large Card -304 lbs 
M.P Large Card -88-6 lbs. 
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Fig. 5. 
Firing Disc at-3. 
Revolutions - 80. 
Miss 7 tw 9. 
Initial Press:Large Card-316 ths, 
M.P-77-81 lbs. 
LH P-762., 




















Fig. 6. 
Revolutions = 80. g 
Miss 7 in 9. 
IP LargeCard - 3816 lbs. 
M.P.-77 lbs. 
LHLP.=747, 
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Fig.7. 
Revolutions = 74, 
Miss ltr 6. | . 
LP Large Card=348 lbs. 
M.P-79 lbs. 
LHP -686. 





Fig.6. 
Revolutions: 74. 
Miss lin 6. 
I.P Large Card -332 lbs, 
M.P-72'Us. 
LHP. -6386. 





The large card in each set is the one taken immediately after a miss. 


should be stated that a coke-filter has been | tions he had made, by which it appeared that the 
fitted to intercept the moisture that escapes the | smelting of 1 ton of iron would supply gas equal to 


fans. 


9,000,000 British thermal units. Mr. Tom West- 


The figures given in the paper contain valuable | garth gave some valuable particulars of the large 
data obtained by experiment in regard to the| gas engines in course of construction at his firms 


conditions under which most advantageous results | 


might be expected to be obtained. These our 


readers will be able to see for themselves when the. 


remainder of the paper is printed. For the present 
it will, we think, be gathered that any difficulties 
that may have existed to render the use of blast- 


furnace gas for power purposes unduly difficult 
have been overcome ; at any rate, Mr. Cochrane | 
stated that the year’s experience has led his com- | 
now an example has been set in this great centre 


pany to determine that in future work blast-furnace 
gas engines, and not steam engines, will be installed 
at Ormesby. 

A word may be added as to lubrication, which 
has always been looked on as a difficulty, or rather 
an additional expense in these gas engines. The 
experience at Ormesby is that for all purposes on 
the engine—including the blowing cylinder-—the 
total expenses per day for lubrication have been 
5s. 77d. Although this may be above the cost for 
a steam-driven engine of similar power, the addi- 
tional expense is not so great as to be a very serious 





works. In regard to one most interesting point— 
that of first money outlay—he stated that the 
total first cost of a large gas engine, such as that 
described, was somewhat less than that of an 
engine and boiler of like power, taking, 1n both 
cases, the total installation needed into account. 
It was hoped, however, that the price would be 
reduced as time passed and experienced was gained. 

In conclusion we venture to express a hope that 


of the iron-making industry of the country—it 1s not 
so long ago one might have said of the world —thet 
full inquiry may be made into this important sub- 
ject, and that English ironmakers will not _ 
promptly take advantage of all the advantages tha 
may be reaped from the change. It is not alto- 
gether a pleasant thing to remember that foreign 
enterprise and foreign engineering skill have taken 
the lead here, and that we are now dependent on 
them for the design of these engines. ceca 
if we have not originated, we can at least have the 





Dec. 12, 1902.] 





ENGINEERING. 


789 








common sense to take advantage of the labours 
of others. We fully appreciate the enterprise 
and courage of Messrs. Cochrane and Messrs. 
Richardsons, Westgarth, and Co., who have taken 
the matter up; but why Middlesbrough, which has 
blast-furnaces enough and engineers enough, should 
have to learn from abroad, instead of teaching, as 
of old, is a thing difficult to understand ; or, at 
any rate, one into which we would rather not 
inquire at present. No doubt in this particular 
case there are special reasons why the use of blast- 
furnace gas should not have made the progress that 
may be desirable in England ; but, at any rate, the 
cases in which we have to go abroad for inspiration 
and instruction are becoming too frequent to be 
pleasant. 








THE RE-ORGANISATION OF THE 
METROPOLITAN FIRE BRIGADE. 

Unper the heading of ‘‘The Re-organisation of 
the Metropolitan Fire Brigade,” we published in 
our issue of July 4 last (see page 18 ante) an article 
in which we dealt with what we considered the 
essentials for the Metropolis, so far as its fire- 
fighting force was concerned. The publication 
of the City Corporation’s report reminds us that 
the lessons of the Queen Victoria-street fire and 
the Barbican fire are still fresh in most people’s 
minds, and that the public have been patiently 
waiting to hear what improvements would be taken 
in hand to meet the very crying need. But 
apparently it will still require some considerable 
loss of life—say among our Ministers of State or 
even in a Princely house—and some great conflag- 
ration—say at a place of entertainment—-before 
those in authority will grasp that radical changes 
are required in the Fire Brigade. When these 
calamities occur, public opinion, as distinct from 
local opinion, will call upon Parliament for a drastic 
revision of the present state of affairs, including, no 
doubt, a transfer of the brigade to some Govern- 
ment department, such as the Home Office. 

Instead of presenting London with an effective 
programme of improvement, the Fire Brigades 
Committee of the Council have apparently spent 
many laborious hours in concocting the white- 
washing report on the Queen Victoria-street fire ; 
and we have, as a matter of fact, not yet heard 
of any serious attempt at reform, or even as 
much as a thorough study of the question of Lon- 
don’s life-saving and fire- quenching resources. 
The Council has been too lethargic to appoint any 
special investigation committee, and the Fire 
Brigade Committee does not appear to have changed 
its tactics in the slightest degree. The opportunity 
of attending the American Fire Convention of Sep- 
tember last, to learn where there was so much to 
be taught, has not been taken either by the Com- 
mittee or its officers, although it occurred in 
vacation time, when both the principal officers 
could apparently be spared, as they were both 
away on leave at the same time. The policy of the 
ostrich is being continued, and it can scarcely be 
expected to cease until some great calamity has 
befallen us. 

It would, however, be unfair not to comment on 
the little that is actually being done for the brigade, 
where so much claims attention; and we would thus 
confess to have remarked with interest that a certain 
amount of ‘‘ tinkering” has commenced so far as 
the fire appliances are concerned. 

We note that the ‘ Pompier” ladders—so long 
advocated by ourselves, and utilised with great ad- 
vantage in most foreign and American countries 
during the last twenty years—have actually been 
tried at headquarters and have apparently given 
satisfaction, for their application is, it would seem, 
to be taught. The discovery has been made that 
the London fagades do not differ materially from 
those of other large cities except, may be, to the 
advantage of the use of such ladders. This bril- 
liant discovery is a step in the right direction. 
But if the public are to be soothed by mere pro 
forma experiments, or if they are to believe that 
hook-ladder work can be taught in an offhand way, 
they are much mistaken. Hook - ladder work 
requires squads definitely drilled to the work, 
these squads comprising the younger men of the 
brigade. Hook-ladders will have to be carried on 
special appliances, or fitted to the present escapes 
in sets of not less than three, to be of prac- 
tical utility. The men who are going to use 
an require a somewhat lighter shoeing and 
ighter uniform, a different belt, and a knowledge 





of life-line work. It requires a considerable period 
of systematic training under skilled instructors 
to secure that efficiency which has been attained 
elsewhere after many years of training and use. 
It may also be taken for granted that there 
will be a number of accidents before the working 
of these ladders is properly mastered, and that it 
will be some years before the confidence of the 
corps is fully established in their working. Only 
then, when the occasion arises, will these ladders 
enable the London firemen to be ‘‘all over the 
front of a building like flies”—to quote a well- 
known Salvage chief’s definition. 

Next, we have heard of the purchase of four 
more 70 ft. long ladders. It is high time that 
more long ladders were bought ; but would it 
not have been better, when expending money 
at the rate of about 4001. per ladder, to have 
considered the advisability of trying the pneu- 
matic ladders, which, whilst easily reaching 80 ft., 
and having an easy and light carriage, are being 
adopted throughout the Continent. A pair of 
these appliances in the City would be worth six of 
the cumbersome long ladders now in use, and would 
certainly be more applicable to the modern high 
building. The pneumatic ladder has been, to our 
knowledge, in London ; it has even been at head- 
quarters, but like almost all modern appliances 
proposed from outside the brigade, its obvious 
usefulness has, unfortunately, met with the usual 
official snub. 

We observe, further, that wagons to carry fire 
escapes have been ordered in some numbers, and 
that others are apparently being altered. All this, 
no doubt, fits in with the existing scheme of 
appliances, but the whole question of the faulty 
principle of the existing equipment and organisa- 
tion yet remains untouched. 

Again, the brigade has been tinkering at the con- 
struction of its own motor fire-engine, and after 
spending a considerable amount of money in this 
direction—we believe 600/.—at the time when 251. 
spent in a Continental trip, and even a few shillings 
in London cab fares would have led to the same 
results, the notion of a special Metropolitan Fire 
Brigade motor engine has been set aside, and it has 
been decided that a ‘‘ Tractor” is to be experi- 
mentally made by a motor-car company, which 
tractor is totake the place of horses—and, by-the- 
bye, give us that elongated vehicle to which we, up 
to the present, have always been taught that the 
brigade authorities were so much averse, owing to 
the narrowness of many of our thoroughfares. 

If the motor-car company in question, however, 
imagine that upon the successful completion of their 
experimental motor-car for 7501. they are sure of 
additional orders at their tender price of 6001.— 
even upon approval of their system—they have yet 
to learn what has been the experience of other 
manufacturers who have had business dealings 
with the brigade headquarters. But we would 
ask : Is the tinkering in the direction of tractors 
a tinkering in the right direction? It would cost 
about 40,0007. to equip the seventy London County 
Council steamers alone with tractors, not to speak 
of, say, seventy ladder vans costing another 40,0001. 
The arrangements of the fire stations would have 
to be modified, stables rebuilt, pits formed, &c., 
costing, say, 30,0007. for sixty-five stations. Then, 
if there was one thing in which the Metropolitan 
Fire Brigade equalled, and even excelled, other 
brigades, it was in their horsing and stable arrange- 
ments ; and should this one point on which they 
have excelled be the first which is to be banished ? 
Why encourage so great a capital expenditure on 
this point, when there is stillso much missing in 
other directions ? 

We now come to the question of chemical engines. 
We believe there is actually a serious idea of intro- 
ducing them to take the place of the manual fire- 
engine, and we believe that several makers have 
been approached to provide headquarters, with the 
necessary basis for ideas for new designs, and, may 
be, patents. The ideas, of course, will have the 
benefit of being officially described as ‘‘ entirely 
new ;” there will be novel applications of old 

rinciples, which will require much testing. 
Hetiied of going to the provinces, or, say, to 
America, or to the Continent (where the brigades 
have already pulled the ‘‘chestnuts out of the 
fire” for some fifteen years), the poor London 
ratepayers will have to again pay for a fresh set of 
experiments in the Metropolis, for the sole benefit 
of being afterwards able to say that, they have a 
chemical engine which is not similar—we will not 





say either better or worse—than those that have 
so long been in the market. 

Again, we observe that the fire-alarms are being 
extended, not yet, it is true, to any extent pro- 

rtionate to the requirements of the Metropolis, 

ut at all events to a certain extent. But the far 
greater problem of how to find a fire-alarm has not 
yet been dealt with, nor has any attempt been 
made in that direction, excepting the painting of 
lamp-posts red, and an increase of size in the alarm- 
posts ; the new alarms will be just as unknown to 
the general public as the older ones. 

We also note that the wireless telegraphic craze 
has found a user in the Fire Brigade, and a trial 
station has already been fitted with a Marconi 
apparatus for a considerable period. But, again, 
is this not ‘‘ tinkering,” or playing with the fashion- 
able fad of the moment, as in the case of the 
‘‘tractor” ? The expenditure on this instrument 
would have almost found one additional fireman, 
and, as we have so often said, the Force, ameng 
other serious failings, has that of being very 
seriously under-staffed. 

Turning to the Corporation report, this body no 
doubt wisely congratulates itself upon certain addi- 
tional safeguards obtained, and particularly in 
respect to certain improvements regarding Watling- 
street fire station. Every little improvement, no 
doubt, is welcome, but we would have preferred to 
have seen this Corporation Committee boldly advo- 
cating what is necessary for the City in fire appli- 
ances, in the same way as they have plainly con- 
curred with the tenor of some resolutions by the 
British Fire Prevention Committee, who appear to 
have been in communication with the Corporation 
on the building side of the question of better fire 
protection. Would that there were some body 
energetically advocating the Fire Brigade aspect of 
the protection of our metropolis in the same way as 
that Committee presses the claims of structural 
protection ! 

We are loth to recapitulate what we consider the 
essentials, and would only again refer to page 18 ante, 
as to our views of an irreducible minimum ; but we 
cannot but take the opportunity of saying and 
emphatically expressing our views that it is not by 
tinkering, but by re-organisation, re-manning, and 
re-equipment, that the Metropolitan Fire Brigade 
can alone reach that state of alldiney which the 
public desire. Ifthe County Council cannot afford 
to obtain the desired result in one year, let them 
follow the example of the Government in their 
naval programme, and spread their re-organisation 
and re-equipment over several years. 

It is more men (recruited both from the artisan 
class as well as from the sailor class) ; more ofticers 
(recruited fromthe building and engineering classes) ; 
a re-division of the Metropolis into smaller districts 
under responsible officers (as distinct from non- 
commissioned officers), that form some of the main 
points of what we consider to be the necessary re- 
organisation of the Force ; whilst the re-equipment 
requires an elaborate Pompier-ladder scheme, rapid 
long ladders, chemical engines, heavier steamers, 
and better minor appliances, the details of which 
we have already set forth. 

It would be sad, indeed, if what we said at the 
commencement of this article were borne out by 
future experience—i.¢e., that no amount of persuasion 
and no amount of argument will bring real improve- 
ment and re-organisation until further calamities 
and deaths teach the public the dangerous character 
of the present state of affairs. Let us hope that 
this sad foreboding may not be borne out, owing 
to the obstinate and short-sighted policy of those at 
present in authority. 








THE HEAVY-CHEMICAL OUTLOOK. 

Lorp BEACONSFIELD used to attach a great deal 
of importance to the state of the chemical industry, 
as indicating the degree of prosperity, or otherwise, 
of the country. It is possible that this point had 
attained undue proportion in his eyes, though we 
must not forget that in the early ’seventies chemicals 
certainly meant money to those engaged in their 
manufacture and exploitation. Although somewhat 
outside the topics naturally coming up for discussion 
in an engineering journal, we may offer some com- 
ments concerning the outlook for some of our more 
important chemicals. With regard to caustic soda, 
it may be said that any hopes which consumers 
may have cherished of a return to the low prices 
of a few years ago are doomed to disappointment ; 
the arrangement among the various producers as 
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to selling price, which worked so much to their 
advantage fast year, has been renewed, and for 
another year at least no drop in prices is likely to 
be experienced. This fact may lead to soap and 
paper manufacturers causticising their own soda- 
ash. Several of them have had such procedure in 
contemplation, but have been haunted by the fear 
that as soon as they had spent money on the neces- 
sary plant, a drop in the price of caustic would 
follow, and render all their trouble abortive. It 
remains to be seen whether impatience at the 
renewal of the arrangement between the manufac- 
turers as to prices will not now lead to a revival of 
the schemes for home causticising which have been 
mooted off and on during the last two years. The 
difficulties in the way of disposing of the waste car- 
bonate of lime still exist, of course, as the greatest 
deterrent to those users of caustic who have not 
unlimited scope for the expansion of their pre- 
mises, or who are situated in a neighbourhood 
where pollution of water-courses is visited with 
retribution by the local authorities. 

Recent years have found the home causticiser in 
more and more difficulties in this respect. If it 
is incumbent on him to wash his waste carbonate 
of lime free from alkali, the labour involved will be 
found to absorb the contemplated profits of the 
manufacture. A good deal will then be seen to 
depend on circumstances, among which the extent 
and situation of the works stand out prominently. 
Of course there is always the possibility that the 
difference between the price of soda ash and caustic 
soda of 70 per cent. strength—which is, roughly 
speaking, about 5l. per ton at the present time— 
may not be maintained after next year has run its 
course, and this will, no doubt, act as a deterrent 
to the putting up of plant which would soon fall 
into disuse. Not that the necessary plant for 
causticising soda ash on the small scale is either 
complicated or expensive. It is in reality sim- 
plicity itself; but, all the same, it costs money, 
and it is not surprising that the user of caustic soda 
does not view with equanimity the prospect of 
adding it to his serap heap after a twelvemonth. 
The modern practice of sending out liquid caustic 
soda of 90 deg. Tw. strength in carboys and railway 
tank wagons has proved eminently successful; it will 
be at once seen that a saving in cost of manufacture 
results from the fact of the final concentration of 
the liquid caustic to the solid condition being dis- 
pensed with. As the consumer has to set to work with 
hammer and steaming in order to get the solid into 
solution before it can be used, it will be understood 
that there is a double saving of labour which is not 
neutralised by the freight for the water present, if 
the distances are not excessive. For shipping pur- 
a= the solid will, no doubt, still hold its own 
or reasons which hardly need to be stated. With 
regard to sodium carbonate, or soda ash—to give it 
its commercial appellation—prices seem likely to 
continue as in the current year; being ruled, of 
course, by the big Northwich firm, the principal 
producers. Some little surprise, it may be said, 
has been caused by the continued success of the 
Electrolytic Alkali Company’s product made by the 
Hargreaves-Bird process, and this because of the 
carbonate being prepared from the more expensive 
caustic. This, it is contended, is working on a 
wrong principle in chemistry. And no doubt it 
would be, speaking generally ; but in the case of 
the Electrolytic Company’s process, which was 
described and illustrated in these columns some 
months ago, we seem to have an important excep- 
tion to the rule. 

Turning now to bleaching powder, the relations 
between buyer and seller, as far as the forthcom- 
ing year is concerned, are quite the opposite of 
those prevailing in the case of caustic soda. The 
arrangement which existed between British and 
German producers during the present year is not 
to be continued, negotiations for a renewal having 
come to a somewhat abrupt conclusion. The imme- 
diate result of this will be a repetition of the cutting 
of prices which existed three years ago. Indeed, 


contracts of some magnitude have been already | gte4 


placed at about 4l. per ton over next year, the 
figure for the present year being, we may mention, 
nearer 7. than 61. per ton. It is not easy to see 
how the manufacturer is going to make anything 
out of bleaching powder at 41. per ton, seeing that 
in round figures the cost of production by the 
Leblanc and Weldon processes is 3J. 15s. per ton. 


But the firms that are likely to feel the pinch most 
arethose producing chlorine by electrolytic processes. 
Of course, the electrolytic companies may have some- 


thing up their sleeves and be able to effect such 
economies as will enable them to show a bold front 
at what promises to be rather a dismal time. What- 
ever undeveloped potentialities they may have in 
their procedure, now surely is the time to bring them 
into activity ; and the student of industrial chemistry 
will eagerly await the impending struggle as a pretty 
decisive criterion of the respective merits of elec- 
trolysis and its old-established rivals—the chemical 
processes. In saying this we do not forget that the 
electrolytic companies produce alkali as well as 
bleaching powder, and this with its price main- 
tained will, of course, go some way to make up de- 
ficiencies ; still, with alkali at the same price there 
must be a loss on bleaching powder compared with 
the present year. 

Against this somewhat dolorous statement it 
should be said that a good deal of plant has been 
idle, or only partially worked during the present 
year, and that the prospect of a reduced price 
bringing about an increased demand amounts 
almost to a certainty. In the electrolysis of 
common salt for alkali, chlorine has to be produced, 
and it is easily conceivable that should the electro- 
lytic finally wipe out the chemical production of 
alkali, an amount of bleaching powder would be 
produced which would speedily cause a glut in the 
market. Indeed, there are not wanting those who, 
self-credited with an ability to read the horoscope 
of the not distant future, confidently predict that 
bleaching powder will be given away to applicants 
for it. Whether this prophecy is likely to be ful- 
filled or not is a matter that will not be entered 
upon here ; the immediate problem is that of selling 
cocking powder at a profit, and to do this is a 
matter which we imagine will very severely tax the 
resources of both electrolytic and chemical com- 
panies at the low rates destined to rule during the 
coming year. That the situation is a dubious one 
from a shareholder’s point of view is a statement 
that can hardly, we imagine, be refuted. The 
numerous users of bleaching powder will not, 
however, look at things in the same sombre light, 
and the fact that the available plant is likely to 
be more fully worked in the coming year than it 
has been in the present, will not be objected to by 
the wage-earning class, albeit the packing of this 
chemical is not the most pleasant form of toil for 
those immediately concerned. The term, ‘‘ heavy 
chemical” is a purely arbitrary one, and there is no 


strict dividing line which tells us when we have. 


touched its limits. It is convenient, however, to 
restrict its use practically to the products referred 
to above, and we shall therefore reserve some 
remarks we are minded to make on certain other 
chemicals for a future occasion. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4. 

Tue possibility, or probability, of a general cheapen- 
ing of prices in iron and steel is now engaging some 
attention among the leading managers in the steel 
industry. The fact that nearly all capacity is sold 
so far ahead robs this probability of much interest. 
At the same time manufacturers know from experience 
that should prices decline they will have a great deal 
of trouble with their customers, who, during the past 
six months particularly, have been so anxious to order 
ahead, many of them not being content until they had 
ordered from 6 to 12 months ahead. One of the largest 
independent concerns in the company, the Jones and 
Laughlin, called their salesmen together for a conference 
a few days ago, and heard reports from all of them, and 
looked into the situation. They have not yet come to 
a conclusion whether to change their present policy. 
The question of foreign rails is the most interesting at 
present. A number of Pacific roads have recently 
placed contracts in Europe which will cost them 
26 dols. per ton laid down on the Pacific coast. Should 
European makers be able to secure a considerable 
portion of the American rail trade, the fact will act as 
a notice upon American railmakers to consider whether 
they can continue to maintain prices at 28 dols. at 
mill, which, counting remote deliveries, will run the 
price up from 5 dols. to 7 dols. per ton more. What the 
t manufacturers are concerned about at present is 
whether the public will take alarm at the possibility 
of a general reduction in prices. Should this fear 
seize consumers, the policy of ordering ahead would 
naturally be discontinued. A great many buyers have, 
within the past week or so, made something like de- 
mands upon manufacturers for lower quotations, and 
they are basing these demands or requests upon the 
evidences apparent in many directions that consump- 
tive capacity has been overtaken by demand. The next 
week or two will develop something of interest on this 





point. Most buyers are in a position where they can 





afford to await developments. No orders have as yet 
been cancelled, and none are likely to be; but, at 
the same time, the possibility of cancellation is under 
consideration. A good many engineers, contractors, 
and architects engaged by large building and railroad 
interests have, for a short time past, been counselling 
their principals to go slow, and wait and see, before 
placing some of the enormous orders for material 
which are in hand. It is true that quite a number of 
important enterprises, such as office buildings and 
the like, are being held in check on account of the 
possibility of lower quotations. It may be true that 
all these rumours are without any foundation. The 
public is capricious; coming events often cast their 
shadows before, and a great many buyers are trying 
to convince themselves that the evidences of weakness 
in the steel industry are of such moment as to justify 
delay for the time ‘domed 

Notwithstanding all these things, there are buyers 
enough in the market to take all the production which 
the mill capacity can possibly turn out. The great 
body of these buyers is what may be termed ‘‘small con- 
sumers.” They want material quickly, and are willing 
and anxious to pay high prices to get it. During the past 
week instances came to light where exceptionally high 
prices were paid for material for delivery in January 
and February. Quite a number of big contracts for 
office building work had been let since last report was 
written. 

In some of the Southern States material is being re- 
ceived from Belgium for structural work, and it ap- 
pears that the Belgian manufacturers are soliciting all 
they can get. The difference in prices between Ameri- 
can and Belgian mills is such as to make it quite prob- 
able that the latter will secure no small volume 
of business during the next three or four months. 
One reason, however, for this anxiety to secure 
material abroad, for early delivery, is that there 
has been considerable restriction of output, due 
to causes which have been mentioned frequently 
of late in this correspondence. A great deal of 
capacity is ‘still tied up for want of fuel. Con- 
sumers are much relieved when they discover that 
they can obtain what they want from abroad within 
60 days. The volume of business for steel rails for 
1903 delivery now foots up a little over 1,800,000 tons. 
Orders were booked this week for about 40,000 tons. 
There is an active demand for cast-iron pipe for laying 
early in the spring. Quotations range from 36 dols. 
for 6-in. and 8-in. pipe upward. In the finished-iron 
trade nothing of importance has occurred during the 
past six days. Prices are well maintained. In 
sheets, tinplate, pipe, and wire products buyers made 
abundant provision early in the autumn, and are 
now, therefore, less disposed to place orders in view 
of the rumours concerning weaker prices. English 
ferro-manganese is selling from 50 dols. to 52.50 dols. ; 
muck bars are quoted in Western Pennsylvania at 
33.50 dols., which shows quite a drop. Structural 
material is quoted at Pittsburgh to-day at 1.60 dols. 
for 15-in. beams ; Bessemer s, 35.50 dols. A good 
tonnage has been placed during the past week for mer- 
chant pipe. Connellsville furnace coke is commanding 
from 45.50 dols. to 46 dols. per ton for early delivery. 
Output for the past week, 280,000 tons ; which will 
probably be decreased unless the railroad companies 
can do better in furnishing motive power. 








A Soctat Copr ror TELEGRAMS.—The use of one form 
or other of code by business houses in sending cablegrams 
has long been recognised as an indispensable economy, 
but such codes, being concerned with strictly commercial 
phrases and terms, were never helpful in the framing of 
private or social messages. The ‘‘ Via Eastern Tele- 
aw ped Social Code,” compiled by Robert T. Atkinson, 
and issued at 5s. net by Messrs. William Hutchinson and 
Co., Trafalgar-buildings, Charing Cross, London, will be 
appreciated. The wide range of the system will be un- 
derstood by the fact that there are over 16,000 code 
words. The book has been issued under the authorisa- 
tion of the Eastern Telegraph and several other com- 
panies, and is to be placed on file for the free use and 
convenience of the public at all the stations of that and 
the associated companies, so that there should not be 
much difficulty experienced by friends in distant parts 
in deciphering any cablegram in code. 


Screw-ProretteR CompuTer.—A_ compound circular 
slide-rule, specially designed for facilitating the compu- 
tation of the elements of a screw propeller, has recently 
been devised by Mr. Geo. R. McDermott, Professor of 
Naval Architecture at the Cornell University. The dif- 
ferent scales with which the instrument is provided have 
been laid down from formule based on Frou e’s researches. 
Having as data any two of the four variables involved in 
the design of the propeller, the other two are immediately 
given by means of the rule. Thus having given the dia- 
meter and efficiency of a proposed pespiliee, the com- 

uter gives immediately the revolutions and pitch ratio. 

he instrument is accompanied by a short treatise on the 
‘*Design of Screw Propellers,” which forms a capita 
resumé of the present state of the theory. The matter 1s 
dealt with in a very practical fashion, every separate 
detail being fully discussed in its turn. A series of tables 
accompany the computer, and facilitate its use. 
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Wz have from time to time illustrated the governor | for electric lighting. The engine shaft_m ends in a 
designed by Mr. Arthur 8. F. Robinson, of Beccles, | flange, to which the solid plated side of the wheel n 
and we now publish drawings of the latest develop- | is bolted ; a cover plate ¢ is fixed to the end of the 
ment of this device. It will be remembered that in | hollow sleeve &, in which is contained a spindle s 
the earlier forms of this governor there were no jointed | screwed to a disc w fitting the boss m, and having 
links, their place being taken by flat springs in order | a loose collar x, with a ball race between the two. 
that all joints might be avoided, with the consequent | Next the loose collar comes a spring 0, which is com- 
wear and tear. In the governor shown on this page | pressed between it and the plate ¢. The disc spindle 
the same principle has been followed to a limited |s, after the sleeve k with its capped end has been 
extent. The springs which resist the centrifugal force | passed over it on to the boss 2, has a thumb-nut 
are flat, as shown in Fig. 1, and, unlike the ordinary | screwed on it to come against the sleeve ; and at the 
elliptical springs, are stiffer at the ends than at the | end of the spindle a hand-wheel h is fixed. - 
middle. The lower ends of the springs can be set| The action is as follows: When the hand-wheel his 
nearer together, or further apart, to adjust their ten- | gripped, the ball race enables it and the spindle to be 
sion. The centrifugal arms a, a are carried on pins }, b. | held at rest whilst the wheel is revolving. And, in 
They are coupled to the springs by links c, c, the | this position, by pulling out, or letting in, and adjust- 
equaliser (1, links e, and shoe f. This shoe is fixed to | ing the nut d, the tension of the spring may be altered, 
a spring blade which lies inside the main spring, and and the resistance it gives to the outward movement 
is clamped with the other springs. The equaliser « is | of the sleeve incre or decreased, thus varying the 
a yoke which can adjust its position if either of the | speed of the engine. 
arms is heavier than the other. It has, however, only| Fig. 5 shows how a dashpot may be attached to the 
a limited motion. governor in case of need, although usually,quite un- 

The springs are attached at one end to the cross- inecessary. The sleeve k and the ved collar / 
head g, which slides on a fixed pin in the governor of Figs. 1 and 2 slide on _ the s n of the 
wheel. By means of the link 3 and bellcranks j | governor wheel. The engine shaft m does not come 
(Fig. 2) the motion of the crosshead is conveyed to | completely through the boss, but leaves a cavit 
the sleeve & sliding on the governor boss, and carry- | within it, the cavity containing oil and a piston o wit. 
ing a grooved collar / for the throttle-valve lever. | fine holes in it. The end of the boss is fitted with a 
When the governor arms fly out they expand the diaphragm p, in which is a stuffing-box through which 
Springs and bring down the crosshead g, causing the | the piston-rod passes for attachment to the dome-like 
sieeve k to move outwards, and partly close the |end of the sleeve k. Evidently, as the sleeve k moves 
throttle valve. endwise it will draw the piston o with it, and a part 


WY 





Fig. 4 illustrates a means of altering the normal speed | of the oil will have to make its way through the holes 
of the engine while it is running, as is often wanted in the piston. 





INDUSTRIAL NOTES. 


Ir is reported that the British delegates are much 
impressed with the value of the services of the 
Civic Federation in America, and have expressed 
a desire - acces a porn institution be this 
country. Singularly enough, such a proposal was 
made many years ago by Mr. (now Sir William) 
Mather, when he first entered Parliament. He had 
great experience as an employer, as a member of the 
firm of Mather and Platt, engineers, at Salford. He 
invited the Labour members then in the House to 
dine with him at the Devonshire Club, when he pro- 
pounded his idea. Several warmly supported it ; one 
or two were doubtful whether the country was ripe 
for it. His proposal was that a general national 
council of, say, a dozen employers’ and a dozen work- 
men’s representatives might be constituted as a kind 
of advisory committee, and that in the event of a 
dispute they should delicately intervene to avert open 
hostilities, or offer their services if a strike occurred. 
The Civic Federation is similar, except that ‘‘ out- 
siders”— politicians and men of letters—are in- 
cluded in the council. The British delegates may 
learn in the States what they would not learn at 
home. If so, the value is not lessened, only the ad- 
vantages have been delayed. If the delegates come 
back impressed with the view that every effort to 
avert strikes and lock-outs ought to be made manfully 
and firmly, a first step will be taken towards the 
establishment of a Civic Federation in this country. 
But we have our Conciliation Act, Chambers of Com- 
merce, and other Conciliation Boards scattered over 
the country. 





The Ironworkers’ Journal reports that the wages of 
iron and steel workers in the North of England will 
remain the same this month, and in January of next 
year, as in the last two months, in accordance with 
the certificate of the accountant to the Board of Con- 
ciliation and Arbitration in the North of England for 
the manufactured iron and steel trades. The average 
net selling price was 6/. 5s. 7.36d. per ton. The mere 
fact of no further reduction in wages is encouraging, 
for it means at least an arrest in the downward ten- 
dency in prices. The Journal also reports an interest- 
ing case of a decision by the Sheffield stipendiary 
magistrate as to ‘“‘ what is steel?” His decision is 
called in question ; it is said that he founded it upon 
an article in the Ninth Edition of the ‘‘ Encyclopedia 
Britannica ;” now obsolete. It is suggested that alors 
Commission should sit and report on the question, and 
that legislation should follow. In view of the move- 
ment for labour representation, the Journal advocates 
that all canvassing at elections shall be forbidden by 
statute and made illegal, and that the conveyance of 
voters to the poll should be prohibited. The award 
has been given in the case of the Moss Bay Hematite 
Tron and Steel tag age Limited, and the representa- 
tives of the men in the manufacturing department, 
with the result that the rates of wages are to be 14 
per cent. above the standard which prevailed in the 
year 1895, from January 1 to December 31 of that 
year. This only covers the two last months of the 
present year so far, but the basis will survive. En- 
ginemen, cranemen, and firemen are not included in 
the award. The doings of the General Secretary in 
America are watched with interest as one of the 
Mosely Commission. 





The report of the Associated Ironmoulders of Scot- 
land says that the position of trade in the West of 
Scotland stands well. In the Edinburgh district 
nearly 70 more members are in work, compared with 
the same period of last year. But Greenock and 
Dundee have fallen off. On the other hand, Coat- 
bridge, Dumbarton, Paisley, and Kilmarnock - have 
improved. Reference is made to the North-East Coast, 
where trade is not so good, the position being un- 
favourable. All irritation is deprecated. The members 
are asked to be steady and diligent at work, so that 
the employers may be able to keep as many employed 
as possible. An absence of controversy, it is noted, is 
favourable to trade. The finances of the union indicate 
that the situation is encouraging. The income for the 
period covered by the report amounted to 2753/. 5s. 9d. ; 
the expenditure to 1673/. 13s.; the net increase being 
10797. 12s, 9d. The total balance in hand at date was 
75,3771. 18s., or about 10/. 4s. 2d. per member. The 
result is that the union has decided to invest a further 
sum of 10,0007. as areserve fund. The interest on the 
invested moneys reached nearly 575/. for the last half- 

ear. Idle benefit increased by only 35/. in the month, 
but that amount will naturally be increased in the 
current month. The members are earnestly asked to 
contribute 1d. each weekly for the Penryhn quarry- 
men—not as a levy, but as a freewill offering. Allare 
earnestly entreated to subscribe. Although the aggre- 
gate ‘‘ working membership”—that is, those actually 
at work—is lower by 205 than a year ago, the total in 
work at the date of the report was larger than in any 
previous month of this year. ° That fact is encouraging 
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when it is remembered that there has been a shrinkage 
of trade in 1902. 


The Report of the National Union of Boot and 
Shoe Operatives states that the returns from the 
various centres indicate that trade is in a very pest 
condition. Heavy work for winter wear has n 
more regular, but all other classes of manufacture are 
said to be very unsatisfactory. One very important 
announcement is made in the report. 
and a number of other representatives of the union 
paid an official visit to the Leather Trades Exhibition, 
in order to view the machinery exhibited, and to note 
the various improvements for the manufacture of boots 
and shoes. The council express the hope that at the 
next exhibition all branches of the union will send 
representatives to study the exhibits and compare 
notes as to improvements in methods and results. 
This is a step in the right direction ; it is far better 
than the old method of resistance to new labour-saving 
appliances. The union is still in conflict with co- 
operative production at Edinburgh. The dispute at 
Glasgow is, however, settled. The strike at Huck- 
nal] Torkard is continued for another month, unless 
meanwhile terms are agreed to. At Ipswich the dis- 
pute has been settled. Some negotiations are in pro- 
gress respecting the revised clickers’ statement, the 
matters being referred to the arbitrators. 


The report of the Cotton Spinners’ Association 
shows an increase in full membership, and a decrease 
in the number of members on unemployed benefit. 
This month the proportion is returned as 5.34 per cent. 
on the average per week ; in the previous month 7.79 
ver cent. ; in the same month last year 6.06 per cent. 

‘he figures show a slight improvement in trade. The 
united membership was 13,818 ; increase over previous 
month 68, and over the same month a year ago 213. 
There were 21 fresh cases of dispute in the month, 
and the officials dealt with 23, two being over from 
last month. There were 23 cases of accidents reported 
—two less than in the previous month, and three less 
than in the same month a year ago. In two instances 
the full amount of 100/. each was granted. There 
were also 24 claims under the Compensation Act, 
these being referred to the joint committee if any dis- 
pute arose as to amount or as to liability. The gain 
in funds on the month’s operations amounted to 
753. 5s, 8d. 





The Trades and Labour Gazette, the organ of the 
London Trades Council and other labour councils, de- 
fends the delegation to America—the Mosely Commis- 
sion—but it questions the probable results. Generally 
the Gazette reports the doings of the various trades 
councils during the past month. It refers to the 
action of the Oldham Council on the question of trade 
union law and legislation, trusts, the inquiry into 
factory and workshop ventilation, and to municipal 
socialism. In those brief reports we see the trend of 
trade-union opinions on most of the public subjects 
discussed from month to month. 





In the Wolverhampton district the tone of the iron 
market is described as more hopeful. The current 
sales continue to be limited, but there are more in- 
quiries from shipping houses for railway material, 
angle-iron, and galvanised sheets. Matters begin 
to improve in South Africa, and ssibly a spurt 
to trade may the result. veers Me have 
been firm for best bars and tube iron. Common bars 
only realise full rates for best qualities. Quotations 
for black sheets have been firm. The demand for 
hoops has improved. In the steel trade bars, plates, 
and sheets have been fairly brisk, but bookings for 
billets have been limited. In the engineering and 
allied trades there has been but little change. There 
does not appear to be any material falling off in em- 
ployment in the chief branches for which the district 
is mainly notable. In the hardware industries the 
variations in degree are more pronounced, but few 
complain of trade being actually bad. ‘‘ Quiet” or 
‘* dull” are the terms employed mostly to describe the 
situation. 

In the Birmingham district purchasers of iron have 
been more active, as consumers require material for 
the completion of order: owing to the near approach 
of Christmas. Inquiries for black sheets have been 
more numerous, and the prices firmer. The bar trade 
shows little variation ; marked bars maintain their 
rates, but common bars vary. Pig iron has been 
somewhat weak. The engineering and allied trades 
continue much abeut the same—no pressure, but no 
material increase in the number of unemployed. In 
the other iron, steel, and metal-using industries there 
is little pressure ; but, on the other hand, there is 
no serious depression. There is a little more hopeful 
feeling as to the near future. 





The position of the engineering trades throughout 
Lancashire is far from encouraging. Reports from 
various centres indicate a general quietening down in 
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most branches, for new orders are comparatively few, 
and those in hand are being completed more rapidly 
than they are being replaced by new ones. In the 
boiler-making branch there is a complete lull in respect 
of orders. In the electrical branches, hitherto full of 
work, there are signs of quietude. Machine-tool 
makers, except in some special sections, complain of 
a dearth of orders. Locomotive builders seem destined 
to slacken down, for the new orders from South Africa 
have not been placed in Lancashire, but in the North 
of England, as have also the orders for railway 
wagons, &c. There is little to encourage the makers 
of textile machinery, for if orders are not quite so 
scarce, the prices are too low to leave any wide margin 
of profit. In the iron trades business is slow, the 
weight of material sold or ordered comparatively 
small, and the rates uncertain. The position, there- 
fore, is not: satisfactory, and immediate improvement 
is not regarded as probable at the present time. 


Notices of a reduction in the wages of men employed 
in the engineering branches on the North-East Coast 
have been issued by the Associated Employers, the 
same to take effect on and from February 2, 1903. 
The reductions required are 5 per cent. off piecework 
rates, and on time rates 2s. per week off the wages of 
those earning 30s. per week and over, 1s. 6d. per week 
on wages from 25s. to 30s. per week, and Is. per week 
on wages under 25s. per week. The reasons alleged 
for this step on the part of the Employers’ Association 
is depression in trade. The shipbuilding branches 
have been dealt with previously, the reductions in 
most cases being agreed to without a strike. 





The Taff Vale case came on for hearing in the 
Court of King’s Bench on Wednesday, December 3, 
before Mr. Justice Wills and a special jury. The 
strike, which originated the action, took place at mid- 
night, August 19 and 20, 1900, or more than two years 
and three months ago, and litigation has been going 
on almost ever since. The claim of the Taff Vale 
Railway Company is for damages in consequence of 
the action taken by the union and its officials in calling 
out the men, picketing the premises of the company, 
and otherwise causing injury and loss to the company. 
The defendants are the Amalgamated Society of Rail- 
way Servants, its general secretary, and the local 
secretary, or agent, in South Wales. To these are 
added the trustees of the union, as matters pertain- 
ing to their office have arisen in consequence of the 
claim; but otherwise the trustees are not involved. 
They represent the funds of the union, against which 
there is a claim. There is little dispute about the 
actual facts of the case, as stated by counsel for the 
plaintiffs, as to the strike, the picketing, or as to the 
sanction of the union. It was alleged that many of 
the men called out were under contract. Some had 
given notices which had expired. Others had given 
in their notices, but were unexpired. The remainder 
had left their employment without notice. The 
question for the jury, counsel said, was, who was re- 
sponsible for what was done? The opening statement, 
and the evidence called in its support, sought to fix the 
responsibility upon the union, through its officials. It 
was arranged that the judge should decide questions 
of figures, or amount, if the jury brought in a verdict 
for the plaintiffs, if counsel on both sides could not 
agree. 





The proposal to work short time in the tinplate | 


trade in South Wales has been agreed to. The arrange- 
ment is to stop work one week in this month and one 
week each in January, February, and March of next 
year. The accumulation of stocks is given as the 
reason. The non-associated employers have agreed to 
the arrangements made by the representatives of the 
associated employers and the Tinplate- Workers’ Union. 


The strike at Marseilles continues. The terms 
offered by the masters have been rejected. The 
Government have ordered an inquiry with the view 
of effecting a settlement. Two experts have been 
commissioned for the purpose. The men, it is said, 
favour the inquiry. Some individual employers are, 
it is reported, favourable to a settlement on terms 
agreeable to the men, but the Employers’ Federation 
hold aloof. 

A general strike of dockers has been declared at 
Amsterdam because the dock companies have been 
endeavouring to carry on the work for the shipowners 
whose men are on strike. 


Messrs. Clarke, Chapman, and Co., engineers, at 
Gateshead, have issued invitations to their men in- 
viting suggestions with the view of developing or 
improving the use of labour-saving machinery, or 
improving the quality of the work. Workmen whose 
suggestions are adopted are to be compensated. 








Care Breton Coat.—Surveys are being made of coal 
areas at Port Morian, Cape Breton. The areas are said 
to extend over a length of 10 miles, and to contain some 
of the richest coal seams in the province. 





COMPRESSION OF STEEL INGOTS. 
The Compression of Steel by Wire-Drawing During 
Solidification in the Ingot Mould.* 
By A. Harmet (St. Etienne). 
(Concluded from page 762.) 

4. Physical Homogeneity in the Centre of the Ingots.— 
The compactness resulting from compression extends 
throughout the whole mass, and gives a sound metal, 


thoroughly homogeneous, in the very centre of the ingot. 


Fractures made on bars of 10 by-10 centimetres (4 in. by 
4in.), taken from the central portion of two ingots, one 
of which was comp’ and the other not compressed, 
show this. The uncompressed ingot was first forged, and 
a piece equal to 28 per cent. of the weight was cropped 
off the upper end ; the lower part was then drilled, the 
core part being cut out in the form of a round bar of 
50 millimetres in diameter. The compressed ingot was 
in the rough state, having neither been forged nor rolled, 
and was entire. A similar round bar was drilled out of 
the core of this latter, and the fractures of these two 
round bars were com Black patches appear on 
the two a from the compressed ingot, but 
these are in ity merely shadows, and the two frac- 
tures do not reveal any cavity. In the case of the uncom- 
pressed ingot, however, the first seven pieces, reckoning 
from the upper end of the ingot, are defective in the 
centre, in spite of having had cropped off a piece equal to 
28 per cent, of the weight. 

5. Superiority of the Sound Metal, even in the Core of 


the Ingot.—A compact metal, free from defects in the very * 


core, is undeniably the best for every kind of manufac- 
ture, since forging or rolling always has a tendency to 
strain the core of the metal, a tendency which is aggra- 
vated by the defects already existing. Thus all armour- 
plates show about the centre of their thickness a plane of 
fatigue, which becomes a plane of rupture if the rough 
ingots show central cavities developed during rolling. 
The use of these compact ingots for the forging of axles 
or crankshafts is more important still. 

The crankshaft is, of all the component parts of a loco- 
motive, perhaps the most delicate and most difficult to 
guarantee. e cause of this inferiority is twofold : first, 
the great fatigue of the metal, to which for lack of space 
it is almost impossible to give a rational form ; secondly, 
the existence of weak spots in the material exactly at 
those points where the greatest stresses occur. In the 
forging of it, however, only the quality of the product 
enters into consideration, and the second cause of in- 
feriority is, therefore, at present the only matter for 
concern. 

In all ingot steel, cast freely without compression, the 
core exhibits from top to bottom (apart from the pipe) a 
defective material full of porosities due to contraction. 
Etching with acid brings out at once the defects which 
are not directly visible. On examining subsequently the 
change of shape during forging, to try and trace what 
becomes of this defective core among the mass forming 
the crankshaft, it will be found to crop out on the surface 
exactly at the points where the working strain is greatest. 
In a shaft of which the two webs are forged direct to an 
angle of 90 deg., the core of the ingot follows approxi- 
mately the line a, b, c, d, e, f, g, h, k, U (see Fig. 33, page 
761 ep 4 

In a shaft of which the two webs are forged in line, and 
are afterwards bent to 90 deg., the core of the ingot 
follows approximately the line a, b, ¢, d, ¢, f,g, m, ™% 
The first method of forging is then apparently the most 
defective, as it brings out the core oF the ingot to the 
surface about the points ¢, d, ¢, f, g, h. 

An examination made of numerous fractures of crank- 
shafts shows that such fractures generally start from the 
points c, ¢, f, h, and everything tends to prove that they 
are attributable to the weakness of the metal at these 
points. Since the compression of steel by wire-drawing 
obviates the defects which occur in the core of ingots, it 
is to be hoped that crankshafts of compressed steel will 
offer more resistance than those from uncompressed metal 
under the same conditions of shape and stress. 

6. Reduction in the Work of Converting the Ingot into the 
Finished Product. Improvement in the Metal from the 
Point of View of the Mechanical Tests.—It has been said 
that gy ageecge by wire-drawing not only eliminates the 
defects due to contraction, but effects a forging of the 
metal, thus lessening the subsequent labour to attain the 
same result. To deal fully with the subject would occupy 
too much space, and a short résumé is therefore given 1n 
the following pages. 

Relative Tests of Steels Compressed by Wire-Drawing and 
of Uncompressed Steels cast in Moulds, with and without a 
Rpweeer Lining (abstract of a former — report). 
—The homogeneity of the compressed metal is as perfect 
as can be desired, both in the upper and lower part of the 
ingot ; but, on the other hand, the uncompressed metal 
presents irregularities and extreme weakness even 1 
those parts of the ingot which are ordinarily available for 
consumption, as, indeed, is shown by the results of 
the tests carried out. ' 

Tests on Rough Ingots.—After cutting to waste a piece 
equal to 5 per cent. of a compressed ingot, all the 
portions adjacent to the cut surface exhibit a mark 
carpe f of quality as compared with that of ordinary 
ingot steel after cropping to waste 28 per cent., this bess 
the percentage of waste insisted on by the Frene 
Government and: by the great railway companies. 
Table II., on the next page, gives results of tests on 
sections from rough ingots, in which the core part 18 1 
cluded. An examination of these results shows: | t 

A. That in the material of a compressed ingot adjacen 





* Paper read before the Iron and Steel Institute at 
Diisseldorf, 
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Comparing the results of impact tests given in Table ITT. 
carried out on steels which had undergone two workings 
with those given in Table IV. with steels subjected to four 
workings, it will be observed in the portions taken from 
the upper part where the waste had been cut off : 

A. That in the case of the compressed ingot with 5 per 
cent, of waste, after two workings all the bars withstood 
twenty blows, and after four workings all the bars also 
withstood twenty blows. Two workings are, therefore, 
as effective as four, as far as satisfying the conditions of 
French specifications is concerned. ' 

B. That in the case of ingots cast in refractory-lined 
moulds, and with a wastage of 28 per cent., the results 





axis, and the analyses show the composition of the metal 
at those points marked with a number. 

The homogeneity is notably superior in the compressed 
steel, although the sample No. 15 was taken at the extreme 
limit towards the upper end, at a much higher point than 
in the case of the other two. The improvement would 
be still more marked in the case of very heavy ingots of 
large cross-section. 

t will be noted that the effect of lining the upper end 
of the mould, rather than causing a greater regularity in 
the composition of the metal than is the case with no 
lining, increases the tendency to liquation, as, indeed, 
one might have been led to expect. 


TABLE IV.—Tests oN Forcep Biooms SuBsEcTED TO Four WoRKINGS, 
Test Specimens Cut from the Cross-Section of a Slab Containing the Vertical Axis of Each Bloom. 
(Charge No. 32,359.) 











| Loap Propucine | ELONGATION AFTER 








DIMENSIONS. AREAS. | | RUPTURE. RUPTURE. 
Elastic | aes Shae eee) UE Bo 
~ nih | Limit , er | | 
Marks. Square | Kiloe | Ina Reduction Fractures. 
Before After Before | After | Millimetre Total. gt@mmesper Length of| of Area, 
| Rupture. | Rupture. , Rupture. Rupture. | | ‘i |Square Milli-| 100 Milli- | §.s’ 
| | | | metre. metres, | G7 X 100. 
mm. mm. ‘mm, | mm. eta | kilogs. | per cent. | per cent. 
Bioom rRoM ComprEesseD INGOT, THE WASTE BEING 5 PER CENT. OF THE METAL. 
Tensile Tests. 
Tl 13.7 11.4 147.4 | 102.1 68.5 12,000 | 81.4 10.8 44.4 B 
Bottom 472 13.8 11.2 149.6 98.5 | 66.2 12,000 | $0.2 11.0 61.8 B 
T3 13.8 10.9 149.6 933 | 66.2 12,000 | 80.2 11.2 60.3 | B 
fz 1 13.8 10.7 149.6 89.9 68.9 12,400 83.0 12.0 66.3 | B 
Middle wane 13.8 11.1 149.6 96.8 63.5 11,800 78.9 11.0 54.6 B 
\rT3 13.8 12.1 149.6 115.0 683 12,000! 80.2 9.0 30.1 B 
f fe 13.9 12.0 151.7 113.1 | 65.9 12,800 84.4 9.0 34.2 BD 
Top .. ee | 13.9 11.4 151.7 102.1 | 69.9 12,700 83.7 9.5 48.7 B 
\T3. 13.9 11.5 151.7 103.9 | 69.2 12,400 81.7 5.5 46.1 B 
Impact Tests.—Bars = 20 x 20 millimetres. Weight of drop-hammer = 18 kilogrammes. 
f C1j| Deflection = 30 mm. at the 20th blow from height of 1.10 m, Broken in the press at an angle of 70 deg. 
Bottom +%C2! 32 ” ” ” ”» ” 91 ,, 
les) 36 5 “4 ; ° 35, 
{c 1 32 ” ” ” ” ” 48 ,, 
Middle 3402 31 ” ” ” ” ” 49 ,, 
\c 3 35 ” ” ” ” ” 85 ,, 
fol 31 ” ” ” ” ” 70 5, 
Top .. 402 34 ” ” ” ” ” 91 ,, 
C3 32 ” ”» ” ” ” 68 ,, 


Buioom rrom Incot Cast 1n Rerractory-LinED MOULD, 


THE WASTE BEING 28 PER CENT. OF THE METAL. 


Tensile Tests. 





(rz 1 13.9 1L1 151.7 | 96.8 
Bottom ata 13.9 10.7 | 161.7 89.9 
\t3/ 139 12.2 151.7 | 1169 
(rz 1; 13.9 | ee 151.7 = 
Middle 42 13.8 | 149.6 | 
\73| 138 | 149.6 
jT1, 13.9 wo 4 ay x 
Rep-. ~ .tRat By 11.8 147.4 109.4 
\r 3! 139 12.0 | 151.7 | 118.1 
Impact Tests.—Bars = 20 x 20 millimetres. 
23 
30ttom A \e 2 ” ” 
C3 41 . . 
fc 1 40 ” “ 
Middle Be le 2 38 ” ” 
C3 40 ” ” 
C1] 34 i“ » 
Top .. a © 37 ee 
les 43 “ es 


Broom rrom Incor Cast 1x MovuLp 


WITHOUT LINING, THE WASTE BEING 28 PER CENT. 


40.2 9600 | 63.3 15.8 568 |) BF 
41.5 9800 | 64.6 16.0 | 68.8 | BF 
60.6 wo | 7a {| ws 4 2. | SF 
Defective specimen. Results, nil. 

” ” ” 

” ” ” 
43.4 ) 9900 67.2 13.0 34.8 | = 
39.5 | 8700 67.3 7.0 34.2 | FD 


Weight of drop-hammer = 18 kilogrammes. 


Deflection = 40 mm. at the 20th blow from height of 1.10m. Broken in the press at an angle of 45 deg. 
38 58 


” ” ” ” 


36, 
61 ,, 


” ” ” 
” ” ” 
” ” ” ” 
48 ,, 
50 ,, 


” ” ” ‘ ” 


64, 
OF THE METAL. 


” ” ” 


” ” ” 


” ” ” 


Tensile Tests. 


(T 13.8 | 11.2 149.6 85 | 652.9 | 10,600 | 70.9 11.0 51.8 F 
Bottom {T2 13.8 | - 149.6 oe | 66.2 11,500 76.9 7.0 - B 
\r 3 138 | 13.0 149.6 132.7 | 40.1 9,300 62.2 10.5 12.7 G 
{ Til 13.8 | 9.8 149.6 75.4 46.8 9,600 64.2 17.0 98.3 B 
Middle <a 2 138 9.7 149.6 | 73.9 39.4 9,700 64.8 17.0 102.4 B 
\r 3 13.8 | a 149.6 as Defective specimen. Results, nil. 
T1 13.9 151.7 ‘ 
Top... (2 2 3s | 149.6 = 
T3 13.8 Se 149.6 ve ” ” 
Imract Tests.—Bars = 20 x 20 millimetres. Weight of drop hammer = 18 kilogrammes. 
fc 1 | Deflection = 31 mm. at the 20th blow from height of 1.10 m. Broken in the press at an angle of 80 deg. 
Bottom 4{C2] 40 ” ” ” ” ” ” 
lcs | 4 " . . . " 44, 
of ’ ” ’ ” ” 
Middle bs | c2 | 38 - ” c: Doubled close in the press without cracking. 
te ; . ’ ” ” Broken in the press at an angle “— deg. 
Ee C2] 34 a ‘ . > : 73 
\c 3 36 ” ” ” ” ” ” 








of impact after two workings show that fracture 
occurred with the fifth blow, the second blow, and the 
sixth blow a ; but after four workings all the 
bars were good. ’ : 

The effect of two forgings, or workings, is therefore 
inferior to that of four in the case of uncompressed ingots 
cast in refractory-lined mouids, 

C. For the ingot cast in plain moulds, the waste being 
28 per cent., the results of the impact test were : 

n the case of the metal subjected to two forgings, all 
the bars were broken at the first blow. py ey forg- 
ings all the bars were good. 

fn this case also the effect of two forgings is inferior to 
that of four. The tensile tests give indications of a similar 
tendency, though less clearly defined in character. 

Analyses of Rough Ingots. — The analyses made show 
the comparative homogeneity of three ingots taken 


from the same charge for the purpose of investiga- 
tion, which were respectively compressed, cast in a 
refractory-lined mould, and cast in a plain mould. These 
ingots were divided sectionally through the vertical 








SECTION V. 
GENERAL EcoONOMY OF THE PROCESS. 


The economical advantages derived from the increased 
productive capacity of a steel-making plant, the prelimi- 
nary forging effect within the moulds, the prevention of 
cracks and coarse crystallisation, the diminution of liqua- 
tion, and the general improvement of the metal, have been 
already alluded to. These are advantages by no means 
negligible, but the value of which is difficult to compute 
in figures. The chief saving is, however, in the reduc- 
tion of waste in cropping the ingots. The wastage being 
5 per cent. instead of 30 per cent., there results an 
economy of 25 per cent. in the weight of metal. 

To determine the actual saving, the price of the com- 
pressed ingot as compared with that of the uncompressed 
ingot must first be ascertained. And from this price as a 
basis can be calculated the balance of advantage gained 
by an increase in the —— of 25 per cent. If P is 
the price per ton of ordi “ 


inary steel in the rough ingot, 
price of compressed steel in the rough ingot wall beP + 





A being the amount per ton to be calculated for. 

1. The amortisation of the presses. 

2. The extra wages and working cost of compression. 

3. The extra cost of metal forming the ingot moulds. 

The value of A has been determined for several types of 
installations, and is based on data obtained from the 
practice of the St. Etienne Steelworks, where special 
steels of very various kinds are produ he extra 
cost per ton of rough ingot metal appears from these 
calculations to vary between 4 francs and 7 francs. 

If P = the price per ton of rough ingot steel, uncom- 
pressed, for armour plates, P + 7 will represent the price 
per ton of the et ingot in the rough. 

In the annexed Table V. is shown the cost of produc- 
tion of two ingots, of 20 tons, of each kind of steel. Both 
are assumed to have been treated in the same manner, 
and the waste is the same except as regards the piece cut 
from the top of the ingot. 


, : _ Per Cent. 

With the ordinary ingot the waste during 
rolling and reheating ‘ iS a 20 
The cropped end of ingot = 30 
Total ... ae! we = eee) 

With the compressed ingot the waste dur- 
ing rolling and reheating ... es = OO 
The cropped end of ingot = 5 
Total ... 25 


TaBLE V.—Economy Obtained by Compression in the 
Manufacture of Armour-Plate. 




















| 
| Ordinary Ingot, |Compressed Ingot, 
| 20,000 Kilogs. 20,000 Kilogs. 
Weight of rectangular| 
armour-plate obtained 10,000 kilogs. 15,000 kilogs. 
(1) Rolling or Forging. 
Steel, 20,000kg. at... 20 P 20 (P+7) 
Coal .. i as ay \ 
Labour ae L L 
Maintenance .. : | J 
(2) Finishing. | 
Labour S oan” kee ) 
Maintenance .. = ee 
Hardening and annealing .. | J K EXLS 
Haulage : ae uN 
Total expenditure... | 20P+L+K | 20(P+7)+L+ 
py (K x1.25) 
Turnings & { 9000 kg. at 5 fr. 450.00 be 
Cuttings (4000kg. at 5fr. as 200.00 
Then the cost of the finished) \ 20 P+L+K 20 (P+7) +L+ 
armour-plate is - 450 (K x 1.25) - 200 








Substituting for P, L, and K their values, which vary according 
to the kind of plant employed, the cost price of the total 
quantity of armour-plate will be obtained in both cases, and 
consequently the price per ton. 


j | 
francs) 





If the selling price of the francs 

armour-plate is 2 francs 

per kilogramme, the value 

will be... “ ..|2 X 10,000 = 20,000 2 x 15,000 = 30,000 
' 





Deducting from the selling price the cost price as above, there 
remains as the profit R and R, on each of the ingots: 


For the compressed ingot : 30,000 + 200 - 20(P+7) - L- 
(K x 1.25) = R. 


For the ordinary ingot : 20,000 + 450 - 20 P - L -- K = R}. 
To find the difference between these two profits : 
R - Ry = 10,000 — 250 — 20 x 7 — 0.25 K. 
If the finishing costs 500 francs per ton, then K = 5000 francs, 
and therefore R — R, = 8360 francs (334l.). 


_ It may therefore be taken for granted that a compressed 
ingot of 20 tons yields, in the selling of the finished 
armour-plate, a profit amounting to 8360 francs, or 334/., 
more than that yielded by the same ingot when uncom- 
pressed. The advantages conferred by compression could, 
moreover, be shown to be greatly enhanced if it were pos- 
sible to take into account the fact that the number of 
rejections is considerably less with this system. : 

In the case of crucible steels selling at 2 francs per kilo- 

mme, the total saving resulting from compression may 

calculated in the same manner to te 188 francs, oF 
7/. 10s. per ton of rough ingot metal—a result which can 
by no means be regarded as negligible. 

These figures are not given as being absolutely exact, 
but are offered for the purpose of guidance only. They 
will, moreover, vary according to the country and con- 
ditions of manufacture. 











THE USE OF BLAST-FURNACE GAS IN 
GAS ENGINES.* 
By Crort A. Cocnrang, Middlesbrough. 

I MAKE no apology for introducing this subject to the 
Institution of Cleveland Engineers, for it is one whic 
cannot fail to be of the greatest interest to all who are 
en in the iron trade. . ae 

well-known ironmaster recently said that, in his 
opinion, the Middlesbrough district must look for assist- 
ance in the ever-increasing competition it has to face to 
the further use and the more economical use of blast- 
furnace and I venture to think this is a conviction 
which is slow] oy bean upon us all. c 
That coal should be used under boilers to raise steam 


* Paper read before the Cleveland Institution of 
Engineers. 
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in works where pas is being blown to waste at the top 
of the furnaces throughout the twenty-hours, is a fact of 
which we, as a district, have no reason to be proud. _ 

Probably two of the most important papers for iron 
manufacturers, recently read, were those of M. Adolphe 
Greiner to the Iron and Steel Institute, in May, 1898, 
when he first brought the subject of the use of blast- 
furnace gas in large gee engines stan aay before the 
trade; and that of Mr. H. A. Humphrey, who, in a 
paper read before the Institution of echanical Engi- 
neers in December, 1900, gave a most complete account 
of the working of large gas engines in general, and par- 
ticularly of those in operation at Messrs. Brunner Mond’s 
works at Winnington, with Mond gas. . 

These papers marked a fresh starting-point in the his- 
tory of the iron trade, and already results of an impor- 
tant character mey be fairly traced to them. As an 
example, I need on N refer to the enormous work being 
entered upon by the South Staffordshire Mond Gas 
Company, which has obtained Parliamentary powers to 
supply Mond gas for heating and_ power purposes at 4d. 
per 1000 cubic feet, over an area of 120 square miles, and 
at the outset the company proposes to only charge 2d. 
per 1000 cubic feet to large consumers. _ : 

Hitherto this country had looked with distrust and 
misgiving on large gas engines, but since the facts men- 
tioned in these papers have been appreciated by our engi- 
neers there has been a decided waking up to the import- 
ance of an economical source of power, and indications 
are not wanting that we shall shortly be reducing the 
lead obtained from us by Belgium, Germany, and France, 
where gas engines of 1200 horse-power and even, I be- 
lieve, 2000 horse-power are now at work. b 

It is doubtless known to most of those present to-night 
that a blast engine worked direct by furnace gas has been 
in operation at the Ormesby Iron Works for the last 
twelve months, and possibly some may think publicity 
might have been given sooner to the results obtained. To 
any such I must say that my firm decided, whatever the 
result of the experiment might be, that no information 
should be given until sufficient time has elapsed for the 
information to be of value—in other words, until the 
engine could be pronounced, with some certainty, to be a 
success or a failure. 

A great deal of harm is frequently done by what may 
be described as premature booming. 

Manufacturers are led to adopt new processes or 
machines, believing perfection has been reached, and, 
being disappointed to find their expectations are not at 
once realised, condemn them ; whereas a little more time 
devoted to the solution of small difficulties and to the 
consideration of the varying conditions under which a 
machine may have to oak would have insured success at 
the outset. In our own case sundry small difficulties 
have had to be overcome, which anyone now erecting an 
engine can avoid. I therefore think you will agree that 
the delay has been justifiable. 

Tam pleased to be able to tell you to-night that after 
twelve months’ working we consider the engine is satis- 
factory, and I think the district may congratulate itself 
on the enterprise of Messrs. Richardsons, Westgarth, 
and Co., who have obtained the concession for building 
the type of engine I am about to describe, in this 
country. 

have Mr. Westgarth’s permission to inform you that 
his firm have now orders on hand for seven 600 horse- 
power gas blowing engines to be worked by furnace gas, 
and two 250 horse-power engines for producing electrical 
energy to be worked with coke-oven gas. 

The engine in operation at the Gonaiy Tron Works 
was built by the Société John Cockerill, of Seraing, 
Belgium, and is of the single-cylinder ‘‘Simplex” type 
as patented by M. Delamare-Deboutteville, and is direct- 
coupled to a double-acting blowing cylinder. The prin- 
cipal dimensions are : 


Gas cylinder ... ... 1.30 m. (4 ft. 3 in.) india. 
Blowing cylinder Ba SE (Oh re eae 
Stroke... sue : 1.40 m. (4 ft. 7 in.) 


The normal speed of running is 78 revolutions per 
minute, the blast being delivered at a pressure of 7 lb. 
per square inch. The capacity of the engine is: 


500 cubic metres (17,657 cubic feet) per minute at 
40 centimetres Hg. (7.73 Ib.), or 310 cubic metres 
(10,948 cubic feet) per minute at 76 centimetres Hg. 
(14.7 Ib.). 

The flywheel is in two halves, and weighs 33 tons, the 
diameter being 16 ft. 6 in., while the whole engine weighs 
160 tons, and occupies a space 52 ft. 6 in. by 21 ft. 9 in. 
It isa similar engine in all respects to that exhibited by 
the Cockerill Company at the Paris Exhibition. The 
system is the ordinary Otto cycle, giving one impulse 
every other revolution. Governing is effected on the hit- 
and-miss principle ; and by means of the heavy flywheel 
remarkable regularity is obtained. 
as is claimed by some makers that governing by 

irottling the ur of gas is the most satisfactory 
method, inasmuch as greater regularity in running is 
thereby obtainable. It is however more wasteful in the 
consumption of gas than the hit-and-miss method, and 
certainly no greater regularity is required in a blast 
engine than that obtained. 

he charge is fired electrically. This is effected by 

a of a small slide-valve, automatically worked by 
__ ne itself, travelling between two slide-faces, in 

_ of which there 1s a small opening, these openin| 

eing of equal size and in line one with another. The 
pening in the lower valve face allows direct communi- 
~~ to the combustion chamber and cylinder. There 

18 also a similar opening in the slide, and at a certain 

point of the travel of the valve the three openings 

yeni Electrical contacts are placed in the openings 
the moving slide and the upper valve-face opening, 





either of which can fire the change when the three 
openings begin to coincide. The slide-valve.is, of course, 
so set that the firing takes place at the required moment, 
and this can be regulated while the engine is runnin 
between limits represented by 10 millimetres of the trave 
of theslide. The adjustment is made possible by the em- 
ployment of a graduated disc having ten notches, and to 
which the slide-valve is attached, each notch representing 
1 millimetre of valve travel. No trouble has been ex- 
yenenena up to the present time with the ignition of the 
charge. 

There is no special arrangement for scavenging in this 
engine. The combustion chamber and cylinder are, how- 
ever, swept out when the governing apparatus comes into 
operation, a charge of air only being drawn in and ex- 
pelled. As a consequence, the first explosion after a 
**miss” is always o pe gates intensity, subsequent 
explosions giving a reduced initial pressure owing to the 
fouling of the air in the combustion chamber by the pro- 
ducts of combustion. The number of misses varies from 
1 in 4 to 1in 30, according to the quality of the gas and 
the ogee 3 against which the engine is blowing. 

The cylinder, exhaust valve, and main bearings are 
water jacketed, and the cooling is so complete that even 
after the engine has been running several days the cylinder 
walls are cold to the touch. The water for this cooling is 


derived from a tank which forms the roof of one of our | had 


engine-houses, whence it is conveyed to and passes 
through the engine with a head of about 60 ft. After 
doing its work, it is discharged into a small tank fitted 
with a float, so that if by any chance the cireulating water 
fails, the float sinks and automatically s the engine 
by putting the governing apparatus out of gear. From 
this tank the water passes into a reservoir, whence it is 
pumped by a compound pump (with $ in. and 12 in, steam 
cylinders, and 10} in. plungers) to the top of a Klein open 
type water cooler, which is fixed in the tank, aforemen- 
tioned, above the engine-house. 

The piston is also water-cooled, but in this case it is 
necessary the water should be supplied at a. pressure of 
about 50 1b. per square inch to overcome the reciprocat- 
ing action of the piston when the engine is running. 

The head of water at our Pande @ not heing sufficient 
to give this pressure, we employ a smallsubsidiary pump 
(with steam cylinders 5} in., and plungers 4} in. in dia- 
meter) for this purpose. 

At first, in order to avoid any possibility of the piston 
heating, we used water-works water fresh from the main, 
but we have since found that the ordinary circulating 
water used for the water-jacketing will suffice, thereby 
effecting a considerable saving. 

The quantity of water required for cooling the cylinder 
and piston was furnished to us by the makers as 32 and 
8 cubic metres per hour respectively, or a total of 40 cubic 
metres per hour = 8800 gallons. 

We have made no effort to economise water for cooling 
purposes, having merely to pump it round and round the 
engine. 

he quantity of water — round our engine is 
25,398 gallons per hour, and the rise in temperature sus- 
tained by the water passing through the jacketing has 
been several times determined, and found to be only 
6 deg. Fahr. : 

The starting of the engine is effected = drawing into 
the cylinder a charge of naphtha vapour through a speci- 
ally designed carburetter, which is fitted to the engine. 
This charge is then — compressed by reversing the 
flywheel and exploded by electrical ignition, 

The impulse given to the engine is sufficient to cause 
it to make two revolutions, during the second of which a 
charge of gas and air is drawn into the cylinder and com- 
pressed, and if the mixture is of the proper beg s it is 
in turn exploded, and the engine is started. The flywheel 
is rotated to draw in the initial naphtha charge and con- 

ress it by an electric motor of 6 horse-power, which is 
fitted with a pinion, which works into a spur gearing on 
the inside of the rim of the flywheel. 


Extracts from Results of Official Trials of 600 Horse-Power 
“* Simplex” Engine, made at Seraing, March, 1900, 
On Brake: 
Calorific value of the gas, 984 calories per cubic metre = 110.6 
B.T.U. per cubic foot. 
Thermal efficiency on I.H.P. with full load, 25.20 per cent. 
a s B.H.P. ,, *s 20.48 =, 
Coupled to Blowing Cylinder : 
Calorific value of the gas—1st series— 991 cals. = 111.3 B.T.U. 
2nd series—1004 cals. = 112.8 ,, 
Thermal efficiency on IL.H.P.—1st series—27.34 per cent. 
2nd series—27,11 = 
Thermal efficiency on compressed air—I1st series—20.40 p. c. 
2nd series—22.17 ,, 
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The motor run light absorbed 147.36 horse-power. 
Professor Hubert gives the following approximate balance-sheet 
of heat quantities : 





Per Cent. 
Heat converted into work in cylinder .. ‘. se 
» Carried away by circulating water. . an .. 62 
” 6 ‘* gases and losses .. “ oe 
The blowing cylinder is fitted with 44 groups of 
valves altogether—viz., 22 groups at each end. Of 





these 22 groups, in each case six consist of mechanicall 
operated valves, which can be opened or closed at will. 
y the external in ‘connection with these it is 
possible to start the engine almost light, and gradually 
to put on the load as the speed accelerates, and the 
mixture of I .. and air passing to the combustion 
chamber is adjusted. The remaining 16 groups of valves 
at each end are similar to the one before me, and 


we have had a little trouble with them. The speed of , 


the engine is high, and the wear and tear on the air 
valves is proportionate. At first they were constructed 
of thin discs of steel and leather rive together. The 
leather was intended to minimise the noise, and secure 
an air-tight valve. These valves have now been dis- 
carded, owing to their short life, and steel discs only, 
about 2 millimetres in thickness, have been substituted. 
These are more noisy, but are as efficient as the former 
type and we hope they will have a much longer life. 

had the pleasure of being present at the official 
trials of this engine at Seraing, in March, 1900, and in 
case some members may not have seen the results obtained, 
I have prepared the above brief summary of them. 

The success attained in these trials was indisputable 
evidence that the gas blowing engine was already far re- 
moved from the — of experimeut. Before team 
our order with the Cockerill Company in April, 1900, we 
to satisfy ourselves, however, as to the suitability of 
our Cleveland gas for use in such an engine. To bein a 
position to compare it with the Reveing A ie we sent a 
sample to Professor Witz, of yw, who made all the 
determinations for the Cockerill Company at the official 
trials. He determined the calorific value of the Ormesb: 
gas as 981 calories Fed cubic metre, equal to 110 Briti 
thermal units. his compared favourably with the 
Seraing gas, being only slightly poorer in quality. It 
may be interesting to show the analyses of the sample of 
gas sent to Professor Witz, and also of another sample 
the calorific value of which was calculated by analysis : 


N. .. 56.28 N ... 5854 
CO 27-70 CO 26.50 
Coz |". 15.96 Coz |. 14.90 
ave Fata ea Cae 

100.00 100.00 
ae ae 

Ratio OO aa. oe wi ee 


981 cals. per cub. metre 870 cals. per cubic metre. 


This is an indication of the variable quality of the gas 
we have had to deal with, but I should mention that 
Professor Witz’s determinations, made by means of his 
eudiometric bomb, are rather above the calorific value 
calculated by analysis. 

The determination of Professor Witz having satisfied 
the condition of the Cockerill Company, who stipulated 
that the gas should have a calorific value of not less than 
950 cals. per cubic metre at 0deg Cent. and 760 millimetres 
of mercury, we placed an order with them for the engine. 

The next point was to render the gas suitable for use 
in the engine, and to achieve this result two conditions 
had to be satisfied :— 

(a) The gas had to be cooled down so that on entering 
the engine its temperature did not exceed 20 deg. Cent. 
=68 deg. Fahr. 

(b) The gas, when passed into the engine, had not to 
contain more than .25 gramme of dust per cubic metre. 

(a) The first method of cooling the gas, which sug- 
gested itself to us, was by the omen of a cooling 
tower wherein the gas, in ascending, should have to 
encounter a series of baffler plates over which water was 
continually flowing. Assuming the temperature of the 
gas at the bottom of the furnace downcomer to be 
5/600 deg. Fahr., an estimate of the water required for 
cooling purposes alone came to 20 cubic metres per hour 
= 4400 gallons, and as we had no cooling ponds in which the 
water could be cooled, and afterwards used over again, 
this method was abandoned on account of the heavy cost. 

We next carried out some experiments to determine 
the fall in temperature of gas passing along a wrought- 
iron main, and found that when the gas had an initi 
temperature of about 500 deg. Fahr., and was passed 
along a main 5 ft. 6 in. in diameter at a similar speed to 
that at which we estimated it would pass to the engine, 
for each square foot of radiating surface the loss in tem- 

rature was equivalent to .08 —— Fahr. As the gas 

mes cooler, of course, the cooling effect is lessened, 
and the above figure is somewhat reduced. Acting on 
this information, we came to the conclusion that by em- 
ploying a sufficiently long gas main, the cooling of the 
as could be more efficiently and cheaply effected than 
y the use of water. We decided, ‘therefore, to erect a 
new main the whole length of our wor! and to 
make use also of an old hot-blast stove to increase the 
travel of the gas, and, if necessary, to act as a cooling 
reservoir. In this way we hoped to deliver the to 
the fan, not only at a suitable temperature, but # ag by 
ensuring a slow travel of the gas along the main to get 
a large proportion of the dust contained therein deposited. 
The stove was divided by means of light steel plates into 
four compartments, so arranged that the gas Sad in its 
pane through the stove to travel a distance equal to, 
roughly, four times its height. 
e general arrangement of the gas main is shown on 
the plan (to be published later). 4 

At first, the gas being only drawn from our No. 3 
furnace, any irregularity in the working of that furnace 
was quickly reflected in the working of the engine, and on 
some occasions the engine came to a standstill, owing to 
tem failure in quantity or quality of the gas; and 
considerable difficulty was enced in re-starting it, 
owing to the long gas main being filled with’ gas of an 
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unsuitable quality for working the engine, and much more 
therefore for starting it. 

It is a vuliarity we have often noticed that, 
although ike etnias requires gas of a certain calorific 
value to start it, when once it is running it seems capable 
of working with very poor gas. : 

In consequence of this trouble we decided to put in 
another length of main from our No. 3 furnace down- 
_ comer, so as to connect it with the main conveying the 
gas from our Nos. 2 to 5 furnaces. By -this arrange- 
ment the gas passing to the engine must always be the 
mixture of gas from at least two furnaces, and although 
still not an ideal arrangement, since the alteration was 
made I may say we have never had any difficulty worth 
mentioning in starting or running the engine. 


Temperature of Furnace Gas in Main Leading to Gas 








Engine. 
| |Average 
| Lossin 
_—- Deg. F. | Deg. F. | Deg. F. Deg. F. | Tempe- 
ture. 
| Deg. F. 
At bottom of furnace | 
downcomer oe 510 710 670 ‘a 
Beforeentering stove] 364 250 350 440 | 286 
After leaving stove. . 170 120 140 120 | 211 
Before fan or 84 | 68 69 57 70 
After fan . 62 | 68 | 68 57 6 
In engine-house 61 | 68 68 58 0 


You will observe, then, that by employing an entirely 
separate gas main for the engine, and giving the gas a 
travel of 1100 ft. at a slow speed, we are able to achieve 
the necessary reduction in its temperature without the 
use of any water whatever. I should explain that nozzles 
were fitted in each compartment of the stove so that 
a fine spray of water might be played upon the gas if it 
was found necessary ; but these nozzles, as a,matter of fact, 
have never been used. 

The removal of the dust frora the gas next engaged our 
attention, and undoubtedly this is the most important 
matter in connection with the installation. At first the 
Cockerill Company made light of the dust question. The 
said in effect: ‘‘Oh, the dust is of no consequence. If 
the calorific value of the gas is all right, you needn’t 
trouble about the dust. Our dust doesn’t bother us at 
all,” &c. 

This opinion was stated by M. Greiner, the Director- 
General of the company, in his paper read before the 
Iron and Steel Institute; and, indeed, it was literally 
true. While we must t that M. Greiner should 
have generalised as he did. 
ofany intention to mislead. He was simply stating what 
was within his personal knowledge from the working of 
the engines at Seraing (where the gas supplied to them 
contained never more than .5 gramme of dust per cubic 
metre), and not making any allowance for different con- 
ditions that might obtain at other works. 

The first large installation of these engines put up by 
the Cockerill , tet was at Differdingen, near Luxem- 
burg, where now nine engines, each of 600 horse-power, 
or a total of 5400 horse-power are at work ; three engines 
producing electrical energy, and six blowing blast. 

Within a few days of the starting of the first of these 
engines trouble was experienced, and so great was the 
deposition of dust on the valves and in the combustion 
chamber that it was found impossible to run the engines 
for any length of time, and serious damage was done to 
the pan Soe wa and pistons. 

Investigations were then made, and it was found that 
the gas at Differdingen contained as much as 4 and 5 
grammes of dust per cubic metre, or nearly ten times the 
quantity present in the gas at Seraing. Steps were at 
once taken by the Cockerill Company to warn their cus- 
tomers that cleansing of the gas was an absolute necessity 
in similar cases, and they stipulated that in no case should 
the dust contents of the gas exceed .25 gramme per cubic 
metre, this being approximately the quantity of dust con- 
tained in the gee passing to their engines with no ill effects. 

In approaching the problem of how to clean the gas, 
then, we were ectenine in having the experience of 
Differdingen to guide us, and we never had any hesita- 
tion in adopting the ‘‘dynamic” method of cleansing, 
as it is called, in preference to the ‘‘static” method, the 
former being cheaply applied, very efficient, and occupy- 
ing — space (this being of great importance at our 
works). 

I do not wish to be understood to comment adversely 
on the static method. On the contrary, although we 
have had no sg gee of it, I believe the system is 
quite efficient; but, chiefly on the ground of space 
occupied, it was unsuitable for trial at Ormesby. 

The plant, now at work at Ormesby, consists of a 36 in. 
Capell patent centrifugal fan, direct coupled to an 
18 ead, »wer shunt wound motor, which is governed by 
a controller, enabling it te: be run at any speed from 750 
to 1250 revolutions per minute. The gas is conveyed from 
the main to the fan inlet through a 24-in. wrought-iron 
tube, and a similar tube conveys the cleansed gas from 
the fan outlet back to the main, whence it passes to the 
engine. The total space occupied by the fan and motor 
is only 10 ft. 6 in. by 7 ft. 6 in. by 5 ft., or a total of less 
than 400 cubic feet. 

A water pipe 1 in. in diameter is also arranged by which 
water is introduced into the axial region of the fan, and 
on this pipe is fitted a meter and valve, so that the flow 


may be adjusted to any required amount. 

‘Lhe fan was, in the first instance, of foreign manufac- 
ture, but did not prove satisfactory, and the one now at 
work was supplied by Messrs. W. J. Jenkins and Co., 
Limited, of Retford, and admirably answers its purpose. 
It is strongly built, and the cast-iron casing, being in two 





we must acquit him entirely | ; 


halves, permits of the blades. being readily accessible for 
the cleaning, which is necessary at the end of every four- 
teen days. It is found that at the expiration of this 
period the dust extracted from the gas in combination 
with the water introduced, settles on the back of the 
fan blades in a hard stratified mass to a considerable 
thickness, and the weight becomes so great that the 
fan commences to vibrate owing to it being thrown out of 
balance, and the power necessary to drive the fan is in- 
creased to such a point that a stoppage is necessary, 
involving a delay of about two hours. 

In consequence of this we have recently put down a 
duplicate fan, our intention being to run them in tandem, 
one with water and one without; and when one fan is 
stop for cleaning to run the other only with water 
until the cleaned fan is again started, thus ensuring more 
continuous running of the engine. 

A considerable amount of experimenting was necessary 
before we found the most satisfactory — at which to 
run the fan and the supply of water which yielded the 
best results. 

A certain” speed of running in conjunction with a 
certain volume of water is most advantageous, and it 
would a that any variation of the one or the other 
proves disastrous. 

The Tables I shall show have been carefully com- 
piled from results actually obtained at Ormesby, and 
you will observe that with a fan speed of 1150 revolu- 
tions per minute and a supply of 500 gallons of water per 
hour, the dust contents of the gas have been redu to 
.04 gramme per cubic metre, a degree of purity which I 
believe exceeds that of the ordinary air we breathe in 
Middlesbrough. 

Having no gas-holder at Ormesby, Iam, unfortunately, 
unable to tell you our consumption of gas, but at Seraing 
they have found a similar engine to consume 1900 cubic 
metres ber hour. If we assume our consumption to be 
2400 cubic metres per hour (since the Ormesby gas is 
slightly poorer than the Seraing gas) then the use of 
500 oe Ay of water per hour means that we are using 
rather less than 1 litre of water to wash 1 cubic metre of 


gas. 

I have on the table before me samples of the caked 
dust taken from the back of the fan blades, and also 
bottles of water as it passes away from the fan charged 
with dust. This water has been found to contain 1.490 
grammes of dust per litre. This is the means of several 
experiments, the quantity being necessarily subject to 
fluctuations. 

The gas passing from the fan to the engine is accom- 
panied by an almost impalpable fog of dust-charged 
moisture which gradually precipitates and, if not inter- 
— finds its way to the engine and deposits on the 
inlet valve and in the mixing chamber as a grey slime. 
At first this caused us some trouble, as after a few days 
running, the deposit on the seat of the inlet valve was 
sufficient to prevent the valve closing and the engine 
stopped in consequence. To obviate this we interposed 
a layer of coke in the main between the fan and engine, 
and this has proved quite efficacious. 

When the second fan is at work we pro , as I have 
already said, to work it dry, and we believe the effect 
will be that it will extract the moisture from the gas and 
render the use of the coke filter (if I may so call it) quite 


unnecessary. 
(To be continued.) 








THE INSTITUTION OF CiviL ENGINEERS.—MEETING OF 
StupEnts.—The first students’ meeting of the session was 
held at the Institution on Friday evening, the 5th inst., at 
8 p.m., the president, Mr. J. C. Hawkshaw, M.A., in the 
chair, when a paper on ‘‘ The Erection of Steel Bridges— 
Sheffield Extension of the London and North-Western 
Railway,” was read by Mr. A. Reynolds, Stud. Inst. C.E. 
The following is an abstract of the paper: The extension 
into Sheffield of the London and North-Western Railway 
goods system involved a considerable amount of tunnel 
and bridgework. The new line branches from an old 
“meen yard on the outskirts of the town, crosses under a 

ranch line of the Nunnery Colliery Company, and, run- 
ning through a tunnel under an outlying portion of the 
town, crosses the Midland Railway lines . a two-span 
steel bridge. Before the construction of the new line the 
Midland lines were underground. This tunnel had to be 
ge up, thus destroyinga roadway known as Navigation 

dill, which had an incline of about 1 in 14, and necessita- 
ting the construction of a roadway bridge immediately 
over the railway bridge. The slope of the hillside con- 
tinues, and the new line terminates in a goods yard and 
sidings situated in the business centre of Sheffield, 
the lines being carried on a brick viaduct at a con- 
siderable elevation above the und level. Trucks 
may run direct from the sidings to the first-floor 
level of a warehouse, situated at the end of the 
a. or may be lowered through the floor of the viaduct 

y means of two hydraulic lifts, and run into the 
ground floor. In the co wd the author deals chiefly with 
the erection of two bridges—namely, that carrying the 
line over the Midland Railway, and that carrying the 
roadway, Navigation Hill, across the gap formed by cut- 
ting away the tunnel on the Midland line. The construc- 
tion of these bridges illustrates three methods of girder 
erection—viz.: (1) Rolling or launching girders from em- 
bankments ; (2) Lifting entire girders into position ; (3) 
Erection by means of timber staging. The work was 
rendered somewhat difficult owing to the cram nature 
of the locality, and the incessant train service on the 
Midland lines. The actual launching of heavy girders 
had all to be done on Sundays, and even then the line 
had to be left clear for occasional trains. -The reading of 
the paper was followed by a discussion; in which Messrs. 
H. C. FE. Newton, H. A. Bartlett, L. H. L. Huddart, 





B.A., W. Waters, and H, W. FitzSimons took part. 


LAUNCHES AND TRIAL TRIPS. 


Tue steamship Inkosi, the latest addition to Messrs, 
John T. Rennie, Son, and Co.’s fleet of Direct Natal 
Liners, was taken by Messrs. Hall, Russell, and Co., 
Aberdeen, the builders, for final trial at sea on the 
27th ult. She is 350 ft. long, 43 ft. beam, and 30 ft. deep, 
and is fitted out for passenger traffic. Her first-class 
saloon is amidships, and extends the full width of the 
ship. It is furnished in walnut and marqueterie and 
panelled with white marble, the skylight extending 
through the upper deck, giving a total height of about 
20 ft. First-class mgers, of which she carries about 
60, are berthed amidships on the spar and upper decks, 
with music and ladies’ saloons, smoking-room, &c. Her 
bridge forms a promenade deck ‘for passengers about 
140 ft. long. She is fitted in poop aft for about 40 second- 
class passengers, with similar conveniences. The engines, 
also built by Messrs. Hall, Russell, and Co., are of the 
triple-expansion type, having cylinders 26 in., 43 in., and 
70 in. in diameter by 48-in. stroke, supplied by four 
boilers, 15 ft. 10 in. in diameter by 10 ft. 7 in. long, with 
steam at 180 Ib. pressure. - She has the usual full comple- 
ments of auxiliary machinery for —— ships, in- 
cluding electric hght throughout, freezing machinery, 
and cold chambers for food. The machinery worked with 
the most perfect smoothness and regularity on trial, 
though the weather was somewhat boisterous, and after 
full test the ship —— south to take her duty in 
London. Messrs. Flannery, Baggallay, and Johnson, of 
London, superintended the machinery during construc- 
tion. The ship, without being pressed, was capable of 
maintaining a speed of 14 knots when partially loaded. 





On Friday, the 5th inst., the steel screw passenger and 
cargo steamer Nord I., built by Sir — Dixon and 
Co., Limited, Cleveland Dockyards, Middlesbrough, to 
the order of Consul Victor Ek, for Messrs. Augfartygs 
Aktiebolaget Nord, of Helsingfors, proceeded to sea for 
her official trials, a mean oa | of 13 knots being easily 
attained. Owing to the unfortunate strike of joiners and 
plumbers at present existing on the North-East coast, the 
joinerwork, &c., was not completed, and the builders 

ave had to arrange with the owners to complete the 
vessel at Helsingfors, Finland, which means a loss to this 
district in wages alone of over 10007. It is also very - 
parle _ the sister vessel will shortly follow to complete 
abroad. 





The twin-screw cable steamer, Lady Laurier, recently 
built by Messrs. Fleming and Ferguson, Limited, Pais- 
ley, for the Canadian Government, completed her trial 
runs on Saturday, the 6th inst., when a speed of over 
14 knots was attained. The vessel is intended chiefly 
for cable-laying pu being furnished with the latest 
type of double-combined picking-up and paying-out cable 
machinery. The Lady Laurier has been constructed to 
the design, and built under the personal superintendence, 
of Captain M. P. M’Elhinney, Nautical Adviser to the 
Government of Canada. 








THe NortH- Eastern Raitway at Huwi.—Tenders 
for the alteration and extension of the Paragon Station 
of the North-Eastern Railway at Hull, which were 
accepted by the way and works committee of the 
company have been confirmed by the directors. The 
work will be put in hand as early as possible. Tle 
Cleveland Bridge and Engineering Company, Dar- 
lington, which has already contracts for the North- 
Eastern Railway in hand, has m given the iror- 
work contract, while the tender of Messrs. Longden 
and: Co., Limited, Sheffield, has been accepted for the 
brickwork, 





Royat Institution.—The following are the lecture 
arrangements at the Royal Institution, before Easter: 
Professor H. S. Hele-Shaw, six lectures (adapted to 
young people) on ‘‘ Locomotion on the Earth, through 
the Water, and in the Air (experimentally illustrated) ; 
Professor Allan Macfadyen, Fullerian Professor of 
Physiology, R.I., six lectures on the ‘‘ Physiology of 
Digestion ;” Sir William Abney, three lectures on 
= ne “Advances in Photographic Science ;” Sir 
Robert Ball, three lectures on ‘‘Great Problems in 
Astronomy ;” Mr. A. J. Evans, three lectures on “ Pre- 
Phenician Writing in Crete, and its Bearings on the 
History of the Alphabet;” Sir Clements Markham, 
three lectures on ‘‘ Arctic and Antarctic Exploration ; 
Mr. G. R. M. Murray, three lectures on the ‘Flora 0 
the Open Ocean ;” Mr. C. H. Firth, three lectures on 
‘Society during the Commonwealth and Protectorate; 
Sir Frederick Bridge, three lectures on the ‘ Bi-Cen- 
tenary of Samuel Pepys, his Musical Comtemporaries, 
Criticisms, and Compositions (with musical illustra- 
tions);” Mr. A. B. Walkley, three lectures on “ Dra- 
matic Criticism ;” and six lectures by the Right Hon. 
Lord Rayleigh. The lectures on Tuesdays and Thursdays 
during the season 1903 will be delivered at five o'clock 
instead of at three, as in previous years. The 
Christmas course of ‘juvenile lectures and the Saturday 
lectures will continue to be delivered at three o'clock. 
The Friday evening meetings will begin on January 16, 
when a discourse will be delivered by Professor Dewar 
on “Low Temperature Investigations ;” succeeding 
discourses will probably be given by Dr. Tempe 
Anderson. Professor W. E. ye Right Hon. Sir 
Herbert Maxwell, Bart., M.P., fessor 8S. Deléping, 
Principal E. H. Griffiths, Dr. A. Liebmann, Professor -. 
G. McKendrick, Professor Karl Pearson, Professor E. A. 
Schiifer, Professor W. A. Herdman, the Right Hon. 








Lord Rayleigh, and other gentlemen. 
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MODERN FANS. 
By Cares H. Innes, M.A., Cantab. 
(Concluded from page 733.) 

The Pelzer Fan.—This fan is largely used on the 
Continent, and has lately been much improved. 
Fig. 22 shows the wheel ; the eye is to the left, and 
in it are seen 12 vanes of a curved form, which 
receive the air without shock as it enters flowing 
parallel to the axis; having passed these, it is 
received by vanes, which form radial planes, and a 
manometric efficiency of 50 per cent. is generally 
obtained, but this, by changes in the construction, 
can be considerably increased. Figs. 23 to 26 
show the general arrangements of fan and engines. 
The casing (Fig. 23) contains a diffuser with parallel 


FIG.22. 





sides and cylindrical outer and inner surfaces, 
encased by a volute which ends in a chimney. 
Fig. 24 is the plan, and it will be seen that the 
axial pressure on the wheel is balanced by allowing 
the air from the diffuser to flow into the conical 
spaces surrounding the left side (Fig. 25) of the 
wheel circumference. A thrust is thus obtained to 
the right to balance that which naturally acts 
towards the suction side. These fans are made 
from 11.8 in. to 197 in. in diameter. The breadth 
varies between eight and six-tenths of the diameter 
for water gauges between 0.4 in. and 14in. Fig. 
26 shows a spiral inflow passage, intended to give 
the air a rotary motion in the same direction as 
that of the wheel. In our opinion this isa mistake, 
as it must reduce the manometric efficiency, and 
probably by producing eddies reduces the mechani- 
cal efficiency as well. It is not always fitted to 
this fan. 

The Geneste Hersher Fan.—This is of considerable 
interest, as it gained the first prize at the Paris 
Exhibition of 1900. A ventilator of this type, suit- 
able for mines, is shown in outside elevation in 
Fig. 27, and in sectional plan in Fig. 28, page 798. 
Inflow takes place from below at both sides. A 
boss is keyed to the shaft, and this is connected toa 
central disc, to both sides of which vanes are fitted. 
The surfaces of the wheel near the shaft and the 
eyes are formed by two curved plates, whose radial 
section is a circle; these guide the air from its 
axial to a radial direction. The manometric 
efficiency rises to nearly 115 per cent., so that the 
vanes must be curved forwards at their outer ends. 
The mechanical efficiency of engine and fan rises to 
66 per cent. Curves showing the varying values of 
these two quantities are given in Fig. 29. The 
highest curve also shows the water gauge in milli- 
metres, presumably reduced to a fixed speed, other- 
wise it could not be used for manometric efficiency 
as well. The third curve gives the discharge in 
cubic metres per second. The useful horse-power 
of the fan can be obtained by multiplying the 
water gauge in millimetres by the discharge per 
second in cubic metres and dividing by 75. The 
engine horse-power can be obtained by dividing 
this by the corresponding efficiency. A small 
blowing fan, driven by belt and engine, is shown in 
Figs. 30, 31, and 32, the first being an outside side 
elevation, and the second and third a sectional 
elevation and a plan respectively. In Figs. 28, 31, 
and 32 it will seen that the vanes narrow to- 
wards their centre and again increase in breadth. 
This certainly allows the air to pass through the 
wheel with less curvature of path, but cannot 
improve its entry into the volute to any great 
extent, because the radial component of the flow of 
air from the wheel of a fan is always small com- 
pared with its tangential component, especially in 
those fans whose vanes are bent forward. It will 
be noticed that the driven pulleys on the fan shaft 
uae and partly cover the ends of the 

ings. 


8 
The Waddle Fan (Fig. 33, page 799).—There are 





comparatively very few open running fans used at 
the sania day, and it is extremely probable that 
their number would be decreased were it not that the 
anemometer by exaggerating the discharge corres- 
pondingly increases the efficiency. The whole of 
the kinetic energy of the air at discharge from the 
wheel is wasted unless some means is provided for 
converting it into pressure. Fans have been con- 
structed with a diffuser, but no volute, and as far as 
we know they have not been a success, In the 
Waddle fan a curved rim is provided (Fig. 33), and 
this is, no doubt, intended by its increase of section 
and radius to convert the kinetic energy of dis- 
charge into pressure. 

The Bumstead and Chandler Fan.—Fig. 34, page 
799, shows this in sectional plan, and Fig. 35 in sec- 
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tional elevation. There are two engines, one on each 
side of the fan, which can be run separately or both 
coupled to the fan. The fan shown is 15 ft. in dia- 
meter and 6 ft. 6 in. wide, and discharges 250,000 
cubic feet of air per minute. The two engines have 
each cylinders 16 in. and 24 in. in diameter, with a 





stroke of 16 in., and are arranged tandem fashion. 





They indicate 320 horse-power at 220 revolutions. 
The air enters the fan at both sides, and the fan is 
provided with a volute ; the blades of the fan are 
fixed to a steel disc, 10} ft. in diameter. The 
blades are stated by the makers to be of a modified 
S form, the inner end being curved forwards in the 
direction of rotation so as to cut into the air and 
gradually raise_its rotation as it passes outwards. 
It will be noticed that the fan-shaft bearings are 
not in the air drift in the usual way, but are 
isolated therefrom by a sheet-steel cover. The 
bearings are thus practically in the engine-room 
and free from all dirt and dust passing through 
the fan. They can be adjusted vertically by means 
of wedges actuated by screws. This fan, tested at 
Cossal Colliery, gave efficiencies of engine and fan 
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of 654 per cent. to 72 per cent., and manometric 
efficiencies of 24.8 per cent. to 49.1 per cent. 
Axial-Flow or Screw Fans.—Where a large 


quantity of air is required at a small water 
gauge, or, in other words, where the equi- 
valent orifice is large, the above type of fan is 
preferable to. the centrifugal fan, because with 4 
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comparatively small diameter it can discharge a 
much larger quantity of air. It is therefore used 
for the ventilation of buildings and ships, and when 
run at a high speed, by a steam turbine, it has been 
used for the ventilation of mines. We have al- 
ready stated that the work done per pound of air in 
a centrifugal fan by the wheel when the air has no 
whirling motion before reaching the wheel is 


at any radius and w the corresponding tangential 
motion of the air, the work done per pound gene- 
rally varies at different radii, and makes the design 
of the fans a matter of great difficulty, and in con- 
sequence their mechanical efficiencies are generally 
less than those of centrifugal fans, although their 
volumetric efticiencies are far higher. It is obvious 





is the work per pound, where ¢ is the wheel speed | Taste IL—Test of an 
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Number of revolutions 
per minute .. " 
Water gauge in inches 
Kilowatts of motor .. 
Discharge in cubic 
feet per second . 
Foot-pounds of work 
by fan per second. . 
Mechanical efficiency 
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C, Wy that unless the kinetic energy due to w is converted 
g into pressure energy there will be a loss, and, just 
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of fan and motor .. 0 | .16'.24 | .32 | 
Manometric efficiency 26 | +21 | .208 21) .19 -19) -18'.155| .14 
Volumetric efficiency | 0 | -185).80 42 -52| 53) 61.62) .71 








charge are those designed by Monsieur A. Rateau. 
In these the air is either given a whirling motion 
before reaching the fan in the opposite direction to 
that in which the fan is rotating, either by means 
of guide vanes similar to those of an axial-flow 
turbine (Figs. 36 to 39), or by means of a volute 





Fig. 36. 
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where c¢, is the tip speed, and w, is the tangential | as in the case of the screw propeller, eftorts have 
motion of the air on leaving the wheel. But in| been made to reduce this loss toa minimum. In 
the case of the axial flow fan the speed of the wheel | the simple propeller fan various angles and shapes 
varies from centre to circumference, and in many | of blades have been tried, but it is obvious that a 
designs the air has a free passage through the fan high mechanical efficiency has never been obtained ; 
from a circle near the centre to the tips of the | for had this been the case, it would have paid the 
blades, or, in other words, a very small boss is used ; | maker to publish the experiments, and this has not 
and since been done. 

The most interesting screw fans in which the 
velocity of whirl is redueed to a minimum at dis- 


- W. 


g 











suction passage (Figs. 40 and 41, page 799) ; or the 
air is allowed to approach the fan axially, and its 
velocity of whirl after discharge is reduced either 
by a volute (Figs. 42 and 43, page 800), or by guide 
vanes at discharge (Fig. 44). 

Experiments with a fan of this last type are 
given in the Table above. 








Rosarto.—A census of the population of Rosario, taken 
in July of this year, gives a total of 120,518 inhabitants. 
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RAILWAY STATISTICS. 


In an article on the subject of terminal charges 
which appeared in ENGINEERING some time ago* 
we commented on the incomplete nature of the 
statistics which railway companies prepare for 
the use of Government departments and the 
public generally. The railways of this country, 
although private property, affect such large inte- 
rests of a national character that they must be 
treated on a different footing to ordinary enter- 
prises ; and, indeed, it has only been by special 
legislation that they have been made possible. It 
is incumbent, therefore, on the companies to take 
special pains to collect and present such data as may 
be necessary to enable the country to appreciate its 
position with regard to these undertakings. In an 
article by the Hon, Robert P. Porter on ‘‘ The 
Economics of Railways,” which appeared in Trac- 
TION AND TRANSMISSION for December, 1901, and 
which was commented upon in our issue of Decem- 
ber 20, 1901, the author dealt with some aspects of 
American railway management, which bore, to a cer- 
tain extent, on this question. Mr. R. Price- Williams, 
i a paper read before the Royal Statistical Society 
in the year 1897, pointed out the advantages held 
by foreign investigators in analysing the position of 
the railways of their respective countries, owing to 
the more complete statistical returns that are pub- 
lished abroad. 
g On W ednesday last, before the Royal Statistical 

ociety, Mr. W. M. Ackworth again took up the 
subject of ‘English Railway Statistics.” No one 
~ better qualified than Mr. Ackworth for this task, 


* See EnGrneermne, vol. Ixxiii., page 248, 
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not only on account of the attention he has given | 
to the subject, but from the fact that he has a gift 
of elucidation and clear presentation of intricate | 
matters of this kind which aids wonderfully in 
making them understood to those who are not so 
fully instructed. Fifteen years ago, Sir Juland 
Danvers read a paper before the same Society on 
‘*Defects in English Railway Statistics,” and, taking 
much the same line as was afterwards followed by Mr. 
Price- Williams in dealing with terminal charges, he | 
| urged the compilation and publication in this country | 
‘of statistics of ton and passenger mileage, such as | 
are given in all other civilised countries ; maintain- | 
ing that power should be given to the Board of| 
Trade to call upon the railway companies of this | 
country to render such statistical returns as might | 
be considered desirable in the public interests. In 
the following year (1888)—-whetlier in consequence | 
of this paper or not—an Act was passed in which it | 
was laid down that the returns required of a rail- 
way company should ‘include such statements as 
the Board of Trade may from time to time pre 
|scribe.” This Mr. Ackworth refers to in his paper 
read on Wednesday last. The railway companies, 
however, have pleaded that it is not possible to make | 
complete returns of a nature such as those compiled | 
in foreign countries. The Board of Trade appears to 
have acceded to this view, for, as Mr. Ackworth says, 
except in small details they have not used the 
powers entrusted to them, ‘‘and our English rail- 
| way returns remain to this day in all their archaic 
| simplicity, a monument to the wisdom of our an- 
'cestors, and the ancestor worship of their descen- 
ants.” 
| The Board of Trade, however, is not unconscious 
|of these defects, for Sir Henry Calcraft and Sir 
| Robert Giffen have both regretted that it is impos- 
'sible to show what is the receipt per ton-mile. As | 
|Mr. Ackworth states, ‘‘their successors have gone 
‘on lamenting the absence of this information ever 
since.” Mr. Ackworth, however, excuses the de- 
partment, because it has not publicopinion behind it. | 














Most people care nothing for such abstractions as 
statistics, and the shareholders are satisfied with 
their dividends. Traders prefer to endeavour to 
reduce rates by statutory compulsion, with results 
that Mr. Ackworth tells us cannot be shown to have 
been successful by statistical methods. It seems, 
however, that there is a prospect of a change for 
the better. Shareholders are beginning to think, 
in view of recent dividends, that the rates they are 
charging are toolow. The traders think they are too 
high; and having regard to what their rivals are pay- 
ing in other countries, may be excused for holding 
such an opinion. Moreover, the North-Eastern Rail- 
way Company has set to work to publish what the 
rates actually are, and under what conditions of 
average length of haul and average weight of con- 
signment these rates are charged. Mr. Ackworth is 
of opinion that before long the more progressive com- 
panies will follow the lead of the North-Eastern 
in this particular, and then, after an interval, Par- 
liament and the Board of Trade will compel the 
laggards to fall into line. ‘*‘No one,” Mr. Ack- 
woith adds, ‘‘ who has ever compared the exhaus- 
tive statistics published in every leading country 
of the world with the jejune tables of our own half- 
yearly reports and Board of Trade returns, will be 
content that reform should stop at this point ;” and 
he advocates the nomination of a departmental 
committee to advise the Board as to the shape and 
scope of the new returns and reports to be adopted. 
He would have the accounts made up annually, and 
not half-yearly, as that would do away with much 
unnecessary labour, and make comparison less 
difficult. 

At the present time no less than eleven series 
of reports and documents relating to railways are 
published byethe Board of Trade, in addition to 
which there is the annual report of the Railway 
and Canal Commissioners. If these were collected 
and published in a single volume, as in foreign 
countries, it would be a matter of great convenience, 


and afford an opportunity for abolishing certain 


See 
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obsolete returns. Mr. Ackworth does not advocate 
publication of minute details ; as he says, a great 
railway company must record its current affairs in 
thousands of volumes, and considerations of mere 
bulk must decide in many cases ; the shareholders 
and the public have only to do with the system as 
a whole ; and, finally, no company can be asked to 
publish information which might help its rivals to 
abstract its business. In regard to this matter, how- 
ever, it is pointed out that the fiercely competitive 
railways of America publish, week by week, returns 
of the tonnage which each of them carries, and it can 
hardly be considered that annual summaries would 
reveal any important trade secrets. What isneeded 
is that shareholders in any company should receive 
such accounts and statistics as are necessary to 
enable them to understand clearly the physical and 
financial condition of their property. In regard to 
the rights of the public to such information, Mr. 
Ackworth is of opinion that the matter is hardly 
worth consideration, because when the 20,000 or 
30,000 shareholders of a great company are in- 
formed, it is practically publication to the world at 
large. Beyond this, however, the point has been 
decided by the statutory obligation on the com- 
panies. The form of returns should also be con- 
tinuous, for though additions and improvements 
may be subsequently introduced, the continuity of 
the series for a number of years should not be 
broken ; beyond this, all companies should fill up 
their schedules on the same basis. 

The prejudice of railway officials against publi- 
cation of new figures is referred to in the paper. 
‘*Why,” they ask, ‘‘should we give any more 
information ? It will be used against us, and we 
shall make a rod for our own backs.” Mr. Ack- 
worth thinks this argument is not sound, and takes 
up a very reasonable position in regard to the sub- 
ject. ‘* Honest criticism,” he says, *‘ will he better 
when based on facts instead of surmises. Malevolent 
misrepresentations can be better answered by 
statistical facts than by benevolent counter-guesses. ” 
We have frequently used the same line of argument 
in regard to another matter—the secrecy observed 
by our naval authorities. Mr. Ackworth gives one 
instance. He tells us that critics, both abroad and 
in this country, have assumed for a generation 
past that English passenger fares were the highest 
in Europe, averaging about 1d. per mile. Actual 
figures for one line for one month have recently 
proved the average to be three-fifths of this amount ; 
and if this figure can be taken as typical, English 
passenger figures, instead of being the dearest, 
are about the cheapest in Europe. In regard to 
goods rates, every English trader thinks that they 
are extortionate ; but Mr. Ackworth is of opinion 
that the publication of precise figures as to average 
rate and iength of haul would show that the rates 
charged in England—English weights of consign- 
ment, carried English distances, under English 
conditions—are lower than would be charged for 
similar traffic carried similar distances, under 
similar conditions, in any other important country. 
As to a railway company suffering by publicity of 
this nature, the paper points out that even if this 
should be so, it will profit by the publications of 
other companies. Although a railway may be im- 
proving, it is impossible to say that it is improving 
as much as it can, excepting by observation of what 
others are doing. In the United States, we are 
told, the volume of goods carried has increased in 
seven years 81.6 per cent., but it has been handled 
with an increase of only 6.3 per cent. in the train 
mileage. ‘‘No one who has lived in the atmo- 
sphere which surrounds American railway officials 
will,” Mr. Ackworth thinks, ‘‘doubt that precise 
statistical figures, enabling accurate comparisons to 
be made between one company and another, have 
been the main cause of producing this marvellous 
result.” 

By the use of a number of elaborate tables, Mr. 
Ackworth proceeded to examine these matters in 
closer detail. He points out, for instance, in re- 
gard to the return dealing with the statement of 
capital authorised and created by a company, that 
though of considerable length in the case of an 
undertaking which comes to Parliament (as all the 
great companies do) every few years for fresh 
capital powers, it really gives the shareholders little 
useful information. The statement issued of stock 
and share capital created ‘‘ tends rather to bewilder 
than to help the plain man.” 

In dealing with the returns of receipts and ex- 
penditure of capital account, he points out that the 
‘* receipts ” are not cash receipts, but merely capital 
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liabilities, and that the ‘‘ expenditure ” is not cash 
spent, but merely the price at which the road and 
its equipment stand in the company’s books. As 


gard to the North-Eastern Railway that expen- 
diture on lines and works open for traftic is 
60,950,7441. 10s. 9d. As Mr. Ackworth says, 
‘*one would readily barter the scrupulosity of that 
10s. 9d. for a little more information as to what the 
lines and works are on which sixty-one millions ster- 
ling had been spent.” The information given in this 
respect is contained in seven lines, three giving 
baldly the miles of line owned by the company, 
partly owned and leased, rented or worked ; the 
other four items simply give the miles maintained 
with four or more lines, three lines, double line, 
and single line respectively. In fact, the total 
information is comprised within the limits of line 
constructed and the miles maintained ; not much, 
surely, as Mr. Ackworth says, to tell us where 
sixty millions of money have gone. It should be 
added that each half-year the details of capital 
expenditure are given for that half-year, but after 
that they are swept into the vast miscellaneous 
heap above described. The reports and returns 
of other companies give far more detail, or, to 
use an expressive phrase in the paper, “flesh is 
put on to the skeleton.” An example is given 
of an American return; but full as American 
figures are in comparison with ours, they are 
meagreness itself by the side of those given for the 
great Continental systems. The German statistics 





are more detailed than those of France ; they give 


an instance of a practical nature, it is stated in re- | 
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| the physical condition and maintenance of the lines 
in a manner that can only be appreciated by study- 
ing the tables that Mr. Ackworth presents. 
The question, naturally, here arises whether it is 
desirable that :English railways, which are all 
privately owned, should follow the example of 
Continental lines in the publication of this 
enormous mass of detail. Putting aside for a time 
‘the rights of shareholders, and the question 
whether their money should be spent in making 
returns for public use, it may be questioned whether 
‘under any circumstances the useful effect is com- 
mensurate with the expenditure. There is ne 
doubt that at the present time a great deal of 
money is thrown away in the issue of publications 
which are hardly read by the public. Mr. Ackworth 
‘does not shirk this aspect of the question, and he 
acknowledges he is not competent to express au 
| opinion which (if any) of the foreign publications, 
‘or the items they contain, are superfluous. He 
states that the British railway manager will smile at 
the idea of any such particulars being given in this 
country, but he points out that a good deal of infor- 
mation in some not very dissimilar form must 
exist at present in railway offices ; indeed, where it 
concerns the construction, as distinct from the 
maintenance, of the lines, it is in the archives of 
the Board of Trade itself. Beyond this, however, 
the present figures are obviously insufficient to 
enable shareholders to know what their property 
is, how it is being maintained, and where the 
money for this purpose is coming from. 
Turning to the capital and maintenance accounts 
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of rolling stock, the author states that the same 
condition of affairs prevails. The Continental and 
American statistics are far fuller than those of this 
country. Tables are given in connection with this 
matter, dealing with engines, carriages, and wagons. 
In one case we learn that there are 97 tender loco- 
motives and 18 tank, making a total of 115; but 
there is no information as to the age, power, or 
condition of these engines. They may be, as the 
paper points out, small shunting engines, worth, 
when new, 1200/., or modern express engines, 
worth 3000/. In regard to the carriages much the 
same may be said; are they four-wheeled boxes, 
costing 300/. apiece, or modern twelve-wheelers, 
worth, perhaps, 2000/. apiece? The information 
given in regard to repairs and renewals is of the 
same meagre character. The German returns show 
the age and weight of every locomotive, and what 
percentage were in working condition on a given 
day. Such information, Mr. Ackworth very perti- 
nently adds, ‘‘ might have saved the shareholders of 
a company, not long since, from suddenly seeing the 
bulk of their normal dividend written off as contribu- 
tion toa ‘rolling stock renewal suspense account ’.” 
With tables of the American type before them, rail- 
way shareholders would have only themselves to 
thank if their directors, over a series of years, allow 
the property to run down. It may also here be 
pointed out that if the more complete returns for 
which Mr. Ackworth asks were forthcoming, a con- 
siderable check would be put on the unhealthy 
speculative dealing in railway shares which at present 
takes place, and which is simply a form of gambling. 
Railway traftics are published continuously, and the 
public is in a position to form an estimate, therefore, 
of the business done, and the amount of money 
taken. The cost of carrying that traftic is a more 
complex question; but here the shareholder is 
able to form a fairly close estimate in regard to 
many items. For instance, the price of coal, which 
so largely affected dividends sometime ago, was a 
matter generally known, and its influence was 
largely discounted ; but it is impossible to tell 
under the present condition of affairs how far 
what may be described as the plant of the railway 
company is being maintained. So far, renewals 
are paid for out of revenue ; that would affect the 
dividend more immediately, but where necessary 
improvements are charged to capital account, the 
intrinsic value of the shareholders’ property is 
affected. Whichever system might be adopted, the 
ultimate effect would be in the same direction, and 
it is therefore desirable that the shareholders should 
know what is the condition of their property. 
Turning to the transport of passengers and 
goods, Mr. Ackworth states that if the information 
already dealt with has been found scanty, it is 
lavish compared to that furnished under the 
most important head of all—namely, the transport 
of persons and goods. In the revenue account 
only passenger traffic is mentioned, and that is 
casually hinted at in a side-note. This the author 
of the paper considers most curious. ‘‘ The share- 
holder,” he goes on to say, ‘‘may assume that his 
railway carried some goods traffic, as it earned 
a million and a half sterling by carrying it. But 
what that traffic was, and what quantity was 
carried, he has no notion, except so far as the 
mention of ‘ mineral trains’ in the ‘train mileage 
statement’ may lead him to suspect that a 
certain quantity of coal. was one of the items.” 
Again, there is another instance of the 
paucity of information. Periodical tickets are put 
down at a certain number. They include an un- 
known quantity of workmen’s weekly tickets at, 
perhaps, 1s., and also an unknown number of first- 
class tickets, available for twelve months over large 
sections of the system, and costing, perhaps, 301. or 
401. A table is given in the paper, comparing the 
English and American systems of presenting infor- 
mation, Even where figures are given as to the 
tonnage carried of goods and minerals, no figures 
are supplied showing what the company really does 
and what it charges for it. All that is known is 
that 5s., say, may be charged for a ton of merchan- 
dise transported; but how far it is carried, whether 
it is a ton of bricks carried 10 miles or a ton of 
furniture carried 100 miles, can only be guessed. 
If ton-mile statistics were published, the answer 
would be given in regard to distance. 
In tables relating to American returns, the 
ag products are given, and the tonnage carried. 
ine to this, we were furnished with 
istics of tons and ton-miles of merchandise 


and minerals, with the number of passengers in 





the different classes, with their mileage, and 
the revenue in each category worked out at so 
much per mile, the shareholders, Mr. Ackworth 
holds, would probably have about as much informa- 
tion as they would require to show them the work 
their company was doing, and the money it received 
for doing it. Further, it is highly desirable to localise 
traflic. For instance, the Great Eastern Railway, 
without counting season-ticket holders, carries 120 
million passengers per annum. From the figures 
at present published, it is impossible to obtain an 
approximate idea of the traftic and the revenue 
either of a suburban line, of a main trunk line, 
or an agricultural branch. French figures give in- 
formation on these points. 

In regard to working expenses, shareholders 
have no material on which to base an intelligent 
criticism of the operation of their railway. It is 
stated in the half-yearly return that the company 
ran so many million train-miles, spending thereon 
so much, and earning therefrom so much. It 
might be that the company earned 5s. per train- 
mile, and spent 2s. 9d. ; that is all that is to be 
learnt. It can, of course, be assumed that if train- 
mile receipts are stationary while expenses increase, 
the management is extravagant ; while, if receipts 
diminish while expenses remain fixed, the manage- 
ment is non-economical ; but if train-mile receipts 
increase 5 per cent. while working expenses go up 
10 per cent., it cannot be said whether the result is 
due to extravagance or far-seeing management en- 
couraging the development of low-class traffic, 
which, wliile it leaves a profit, yet pays a profit at 
less than the average rate, but at the same time 
tends to establish on a solid foundation important 
industries in the district. One can only guess which 
explanation is right from an already-formed concep- 
tion of the character of the management. If, how- 
ever, it were known what was the average load of a 
train—how many trucks or carriages—there would be 
means of judging, by comparison with other railways 
of a comparable nature, whether train-mileage was 
economically used. If the number of engine miles 
were known, judgment could be formed as to 
whether engine-power was wasted. If the per- 
centage of load to trucks was stated, there would 
be a means of estimating whether back-loading 
was looked after as closely as possible. The load 
of the average truck would indicate whether space 
was being wasted, not only in the trucks, but in 
sheds, yards, and sidings all down the line. If 
the miles run by each engine, carriage, and wagon 
were stated, it could be told how far full service 
was secured, and how far the constant demands 
for new rolling stock were justified. 

In concluding, Mr. Ackworth deals with the 
difficulty that railway authorities raise when the 
need for more detailed statistics such as those indi- 
cated has been suggested to them. He states that 
no one can say positively what it costs to carry a 
ton of freight on a line doing also enger busi- 
ness. Maintenance of way, general expenses, and 
a considerable proportion of the expenses for loco- 
motive power and of conducting transportation are 
incurred neither for freight nor passengers sepa- 
rately, but for the traftic of the line as a whole. It 
isypossible to allocate expenses between the two 
branches of traffic in any ratio selected ; the assump- 
tion may be made that a passenger-mile costs the 
same as, or some fixed percentage of, a ton-mile ; 
or that the freight train costs the same as, or a fixed 
proportion of, a passenger train-mile ; or any other 
assumption may be made. Such an assumption, if 
it is maintained unaltered year after year, would, 
Mr. Ackworth points out, give valuable guidance to 
the management of the company. 

There is one further matter in connection with 
English lines that is very properly referred to in 
the paper. In this country the certificates of the 
responsible officers state that the whole of the 
plant of the company has been maintained in proper 
order, whilst the certificate of the auditors sets 
forth that revenue has been debited with all ex- 
penses properly falling upon it. The paper states 
that ‘‘it is probably due in no small degree to 
these excellent requirements that English manage- 
ment has been so creditably free from the gross 
scandals that in former years discredited the United 
States, where companies turned from large dividend- 
payers to bankrupts.” The question how far railway 
companies ought to meet capital expenditure out 
of revenue, to which Mr. Ackworth refers, has been 
the subject of much controversy of late in the 
public press ; but, whatever view may be taken, at 
least our companies have not deliberately paid 





dividends out of capital. The circumstance is one 
that Mr. Ackworth does well to call to mind in 
this connection. It is a common reply to those 
who advocate greater publicity in regard to railway 
statistics that, in spite of the more complete returns 
of American companies, scandals of the nature of 
those to which reference has been made have been, 
comparatively speaking, not infrequent. Although 
this has been undoubtedly true of the past, it is an un- 
warrantable conclusion to come to that, though more 
elaborate statistics have not prevented undesirable 
practices in other countries, such information would 
not be valuable if it were to be obtained. Although 
we may not have had of late years ‘‘scandals” of 
the trans-Continental type, yet our railway manage- 
ment and organisation is by no means perfect. 
There is a most ample field for reform; and that 
reform would be hastened we are fully convinced, 
if the owners of railway stock and the public in 
general were more fully informed as to the working 
of the railways, which must, in spite of their 
private ownership, be looked on largely as of 
the nature of national property. 


LITERATURE, 


Rariora, being Notes of Some of the Printed Books, Manu- 
scripts, Historical Documents, Medals, Engravings, 
Pottery, d&c., Collected (1858-1900) by. Joun Eior 
HopekIn, F.S.A. London: Sampson Low, Marston, 
and Co., Limited. Three volumes. [Price 5/. 5s. net.] 

THE critic has no proper business with these 

volumes, because they lie outside the region of 

criticism. The author, or rather the compiler, 
presents them to the public at a nominal cost, re- 
ference being had to their necessarily small cir- 
culation and the lavish manner of their production. 
They are the partial record of the work of a collector, 
and illustrate on every page how the busy and suc- 
cessful career of the manufacturing engineer can have 
another and distinct side—that of the antiquarian 
and the artist. To the utilitarian mind the reason 
why Mr. Hodgkin has devoted so much time and 
money to the production of this work is not quite 
clear. Perhaps the chief motive is to be found in 

a generous desire to allow those interested in like 

things with himself to participate in the pleasures 

of possession, to some extent; perhaps in a 

measure it is due to the pleasant vanity of the 

collector who rejoices in showing to those who feel 
an interest the treasures in the accumulation 

and arrangement of which a life’s leisure and a 

fortune have been devoted. But whatever the 

motives that dictated its creation, the world is 
richer by the most sumptuous and scholarly cata- 
logue that has yet been produced. 

It is the artistic and beautiful appearance of the 
volumes that first attracts. The ambition of the 
author to produce a perfect book has surely been 
satisfied. The illustrations, which are lavishly scat- 
tered through the volumes, are all the best examples 
of the engraver’s, the lithographer’s, and the printer’s 
arts. The facsimile reproductions of ancient docu- 
ments are presented with all the spots and flaws which 
time and use have set upon them. The copies of old 
engravings show that the photographer and the plate- 
etcher can produce duplicates practically without 
hand work, and indistinguishable from the originals. 
Nearly all the processes of the modern illustrator’s 
craft are presented ; line work and half-tone, three- 
colour printing, lithography, the simulation of the 
laborious copper-plate engraver, by the cheap and 
rapid methods of to-day—are all pressed into the 
service, with the one object of doing honour to the 
varied collection. It may be mentioned here that 
all the facsimiles were executed by the Autotype 
Company ; the half-tones were by the Printing Arts 
Company ; and the outlines were by Messrs. Hent- 
schel and Co. While according the fullest praise to 
the printers of these volumes, there is plenty of 
internal evidence that they were closely superin- 
tended by Mr. Hodgkin, who himself contributed 
not a little of the decorative work and several 
artistic compositions in the form of colophons to 
different sections, besides planning the arrangement 
of every page. From beginning to end, from the 
pathetic dedication to the final page, the volumes 
are eloquent as a labour of love, and the pride of 
the artistic collector. 

Only one-of the many subjects dealt with can be 
referred to in detail here—the early history of typo- 
graphy and bookmaking, a fascinating subject to 
which the whole of the second volume is practically 
devoted. Of the earliest days of the great art 
which was to prove the most potent means of civili- 
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sation and progress, the author says: ‘‘ Encompas- 
sing the birthplace of the art of printing, and hiding 
the personality of the first printer, is an impene- 
trable fog of mystery, an atmosphere of doubt and 
darkness: which investigators have for ages endea- 
voured to pierce, expending or wasting in the 
process, lives, fortunes, reputations, mountains of 


paper, seas of ink, yet leaving unsolved, as all but | 


enthusiasts on either side will admit, the one 
crucial query, and allowing the inquisitive world 
still to yearn for a positive answer to the ques- 
tion—When, where, by whom, and, above all, 
by what step was mankind first blessed with the 
heaven-born art ?”’ Many cities claim the honour of 
being the birthplace of the true inventor, and to 
many names are ascribed the invention. The 
author ably summarises the contentions of the 
advocates of the two most important claimants— 
Gutenberg, born at Mentz in 1399, and Coster, of 
Flanders, where it is urged that printed books 
were placed on sale before Gutenberg had produced 
anything. The point has only an academic interest, 
but has been none the less fiercely contested. Mr. 
Hodgkin’s collection of the early illustrations of 
the art, as set forth in this volume, comprises 
processes, books, and water-marks, all between 
the years 1466 and 1500. His chapter on the 
‘*Dawn of Typography” is enriched by facsimile 
reproductions of printed pages contained in na- 
tional museums, notably of the first known book 
produced with movable types—the Mazarine Bible. 
This was apparently the joint work of Gutenberg 
and Fust in 1453-54; and, apart from the labour of 
preparation, type-founding, &c., must have occupied 
several years, A century ago a copy of this book for 
the Bodleian library was obtained for 1001. ; a few 
years since the late Mr. Quaritch purchased another 
copy for 40001. The collection of Mr. Hodgkin, 
illustrated in his book, shows the rapid growth of 
beautiful typographical work during the latter half 
of the fifteenth century. The first book produced 
with a printed date was the ‘‘ Psalterium,” of 1457, 
and was the joint work of Johann Fust and Peter 
Scheeffer. The earliest work in the possession 
of the author is the ‘‘ Secunda Secunde of 
St. Thomas Aquinas,” printed by Johann Men- 
telin, at Strasbourg. Though inferior to the 
Mazarine Bible and Psalterium, it is, neverthe- 
less, a beautiful example of typography, and bears 
the date of 1466. Within a few years Mentelin 
had become a commercial printer, and even pro- 
duced book prospectuses, showing how rapidly the 
manufacture of movable type, of printing presses, 
and of book-production, had grown into a widely- 
distributed and much-practised industrial art. A 
highly-honoured art as well, for when Mentelin 
died he was buried in Strasbourg Cathedral, the 
great bell of which was tolled in his honour. 
Special features of these early volumes are the 
large decorated initials, which, printed in black, 
gave outlines for the illuminator to work upon, 
and many examples of these are to be found in Mr. 
Hodgkin’s volume. The illustrator quickly followed 
the printer, and within twenty years of Guten- 
berg’s chef-d’e@uvre many books, mostly of a saintly 
nature, were produced, enriched with quaint pic- 
tures in the coarsest outline, all characterised by 
singular imagination and bad drawing. But they 
marked the commencement of an art that has been 
growing more perfect ever since, and of which the 
book we are reviewing may be taken as an ex- 
ample of the highest order in its many and varied 
branches. One of the earliest lay books illus- 
trated by woodcuts bears the date of 1480, and 
was printed by Gerard Leeu, at Gouda. It is 
entitled ‘‘Dialogus Creaturarum Moralizatus,” a 
dreary plagiarism of Asopus, whose fables were 
produced in much more elaborate style in 1486, at 
Antwerp, also by Gerard Leeu. The great popularity 
of these fables no doubt justified Leeu in his pub- 
lishing venture. In one form or another no fewer 
than 99 different editions are known to have been 
issued before 1500. The earliest came from a 
press in Milan in 1474. The illustrations in the 
edition possessed by Mr. Hodgkin prove a marked 
advance, and the frontispiece, showing A%sopus 
surrounded by small sketches illustrating his fables, 
recalls the paper book -covers of some modern 
authors. Mr. Hodgkin’s record of his collection 
terminates with a ‘‘ Vita Christi,” by Peter van Os, 
printed in 1499, really remarkable for the excellence 
of its illustrations, and by the ‘‘ Poliphili Hypnero- 
tomachia,” produced at Venice by Aldus Minutius, 
and the typography of which would leave little to 
be desired at the present day. 
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Closely associated with the invention and develop-| these early pressmen with crude appliances and 
ment of printing is that of paper-making, and we hand-inking, testifies to the high degree of skill 
find many interesting examples illustrating this| quickly obtained. Those who have visited the 
industry during the second half of the fifteenth | Plantin (1514-1589) Museum in Antwerp, and who 
century. Of course, all papers of that date—| recall the superb typography there exhibited, 
and, indeed, for two hundred years later—were | together with the elementary mechanism by which 
hand-made, much as some special qualities are made | it was produced, will be able to appreciate the care 
now, with shallow frames and fine wire cloth carry-|and skill that could create such a work as the 
ing devices which imparted the ‘‘ water-mark ” Mazarine Bible, printed more than a century earlier. 
to the finished product. Machine-made paper was | Although the paper-maker’s art was stimulated by 4 
not introduced till 1798. In the early days of | rapidly-increasing demand from the earlier printers, 
bookmaking, when the work of impressing the type | the processof production was slow, and many different 
on each printed sheet was a slow and responsible | makers were required to fill the orders of Guten- 
operation, the number of primitive and hand-| berg and his immediate successors. Speaking of 
worked presses was of necessity considerable, | this, Mr. Hodgkin says: ‘‘One circumstance 18 
in order that even small editions might be pro-| certain to attract attention—viz., the large number 
duced, and the uniformity that was obtained by | of different water-marks often found in a single 
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volume. .... The earliest water-marks of which 
I have seen any notice are those described 
and figured in the interesting work of Jansen, 
Essai sur Vorigine de la Gravure, Paris, 1808, 
in which is incorporated a résumé of the work 
of Gotthelf Fischer on the antiquity of these marks, 
derived from his inspection of early books of 
account in the department of Mont Tonnerre. In 
the most ancient of these, dating from 1301, is 
found an elementary form of a mark of very 
common occurrence 150 years later—viz., a circle 
from which issues a stylus and star. As early as 
the year 1319 we have the extremely familiar bull’s 
head and stylus; in 1318, a cock ; in 1324 a bow and 
arrow. In 1358, the jug, destined to a long exist- 
ence in this country and on the Continent, makes its 
appearance. Cross-keys, attached at their upper 
parts, are also found as a water-mark in a volume 
of the same year. In 1370 the types increase in 
number—-an evidence of the spread of paper-making. 
Through the preceding years the different types of 
the bull’s head vary with the varying qualities of 
the paper, being used, perhaps, as indications of 
the different kinds manufactured at the same mill. 
In 1389 we get the post-horn suspended by a 
cord, which, centuries later, gave the name_ to 
our ‘‘post” letter paper.” ‘Thus, to a limited 
degree, the paper-making industry antedated that 
of printing by 150 years, and development rather 
than invention was required to fill the increased 
demand when book - making was introduced. 
Mr. Hodgkin illustrates 139 examples of water- 
marks on papers made between the years 1466 
and 1499. It is not contended that this variety 
exhausts the number of papermakers of that half- 
century. Their names, of course, are lost, but 
those of the printers they supplied are preserved ; 
and the list includes some 45 different printers, 
presumably a very small proportion of the total 
number that flourished within 60 years of the 
great invention. 

With the rapidly-growing demand for printed 
books, the influence of the illuminator’s and rubri- 
cator’s arts diminished, while the perfection of 
types and the care in producing the impres- 
sions increased until a culminating point was 
reached by the craftsmen of Holland, Belgium, 
Spain, Italy, and other countries from the middle 
of the sixteenth to the close of the seventeenth 
century, when the art declined under the influence 
of cheapness, and—allowing always for exceptions 

has revived only gradually, until the last half 
century has witnessed a revolution in the mecha- 
nical appliances for printing, and much more re- 
cently a series of startling photo-mechanical inven- 
tions, for the cheap production of high-class illus- 
trations, both in black and in colours. Thanks to 
these facilities, to the demand for enormous editions, 
and to keen competition, extraordinary cheapness 
in production is combined with such a standard of 
excellence as would have been impossible even ten 
years ago. 

It must not be supposed because we have de- 
voted so much space to that part of Mr. Hodgkin’s 
work dealing with early book-making—‘‘ Incuna- 
bula,” he prefers to call it—that this forms the 
only or chief part of his accumulated treasures 
and their record. Far from it; there are reprints 
of numerous historical documents, of engravings, 
pottery, lusus nature, historical broadsides, chap- 
ters on halinitropyrobolia (a distinctly precious 
word), in the vulgar tongue, ‘‘ fireworks,” &e. 

We may be in error, but we believe that the 
most interesting part of Mr. Hodgkin’s collection 
deals with the antiquities of hydraulics, and we 
are not without hope that some day in a supple- 
mentary volume the author may deal with this 
most interesting and valuable subject in the same 
complete and sumptuous manner which the more 
varied subjects have received in the volumes before 
us. 
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BRAKES FOR ELECTRIC TRAM.CARS. 

Tae increasing growth of electric railway mileage, 
and the tendency to heavier tram-cars and higher 
speeds, keeps the subject of electric tram-car 
braking before engineers and the general public. 
Several deplorable accidents on electric tramway 
lines have recently called attention to the fact that 
the lives of passengers on inclines hang upon the 
arrangements for braking, the cars. In nearly 
every case inquiry has shown that the cars were 
amply provided with brakes, but that these were not 
used in the right manner at the critical moment. 
The driving of a car makes great demands upon the 
driver, because he must regulate the pressure he 
applies to the brake - shoes according to the 
condition of the road over which he is running. 
It is natural when he finds the car is getting 
out of his control to jam the brake on harder and 
harder, and in doing so he is very likely to skid 
the wheels. Unfortunately, on a greasy rail at a 
sharp incline, a car will run away with the wheels 
skidded ; and the moment they become stationary, 
at that moment the danger becomes imminent. 
As a matter of fact, we believe that every electric 
tram-car which runs over serious gradients is pro- 
vided with, at least, two sets of brakes; usually 
there is an ordinary hand-brake of the type 
that has been used on horse-cars for many years, 
and there is generally a second brake, sometimes 
one acting on the rails, and sometimes one con- 
nected with the motors. When the driver finds 
that his hand-brake has failed him for some 
reason, it is usually necessary for him to turn 
to the second brake, and make use of that. 
Of course, in doing so two or three seconds must 
be lost, and during that time the car is usually 
gaining velocity at a great rate, with the effect that 
the driver’s nerves may be entirely upset. When 
he applies the second brake he must throw off the 
first, and this of itself requires considerable deter- 
mination, because for the moment it lets the car go 
almost free. When the manceuvre is being executed 
as a matter of drill, under conditions that are prac- 
tically safe, it can be gone through, of course, quite 
readily ; but experience shows that it is not every 
man who is able to manipulate his brakes in an 
emergency. 

The employment of an emergency brake involves 
a risk, as is shown by the name itself. Any- 
thing that a man has to do very occasionally, 
under the stress of an emergency, is likely to be 
badly done ; and therefore the brake which is 
capable of the greatest effort should be the one 
which he uses continually, whether the occasion 
be one of urgency or of the ordinary kind. Of 
course there must be always two brakes to a car, 
since the fracture of a rod or a chain might put one 
completely out of action ; but experience on rail- 
ways has shown that the so-called emergency brake 
must be in very frequent use if it is to be really 
trustworthy. The hand-brake will naturally be 
kept in constant order, from the fact that it must 
be used in shunting operations in the yard, when 
the power brake is not available; and, further, 
if the power brake be electric in its nature, the 
hand-brake will necessarily be brought into action 
to hold the car stationary ; for no one would pro- 
pose an electric brake which depended for its 
power upon the trolley wire, since any accident is 
likely to end in the trolley pole coming adrift. 
The source of the electric power must be the 
motors on the car, and when the car is stationary 
these, of course, are no longer available: - 











There are three ways in which a tramcar may be 
braked : Firstly, by resistance applied to the wheels; 
secondly, to the axles; and, thirdly, to the rails. 
The first method is subject to the disadvantage 
that if used too strenuously, it will skid the wheels 
and bring about a danger of its own. Of course, if 
the resistance is obtained by short-circuiting the 
motors, the wheels will not permanently skid. 
But with many forms of power brakes they may be 
skidded, and under such circumstances safety lies in 
relaxing the pressure ; but it needs a very steady 
brain and firm nerves to let off the brake when the 
car is already running away. Most of the acci- 
dents which occur have resulted from too great 
pressure on the brakes, rather than too little. 
The same objection as regards skidding is true of 
the second form of brake if it involves a friction 
wheel or disc on the axle, but generally the resis- 
tance is created by closing the circuit of the arma- 
ture of the motors through rheostats, and thus 
converting them into generators. In such a case 
the resistance dies away when the wheels stop, 
and they recommence to revolve; consequently 
serious skidding is impossible. There are many 
cars in this country fitted with rheostatic 
brakes, and there is much to be said in their 
favour, for these brakes are operated by the con- 
troller. The driver cuts off his current, and a 
further motion puts on the brake, at first gently, 
and then more vigorously as the handle is pushed 
further over. The commercial managers of com- 
panies are, however, apt to object to the rheostatic 
brake on account of the extra work it puts on the 
motors. Cars often arrive at the top of a hill with 
the motors smoking hot ; if a descent follows, down 
which they can run idly, they have time to cool again; 
but if they have to act as brakes, then it is pos- 
sible that motors of more liberal proportions will be 
soon needed. Most cars are now fitted with the 
track-brake ; that is, there are slippers which 
can be brought to bear upon the rails with very 
considerable pressure, this brake being of the eimer- 
gency type, and only used on occasions when the 
ordinary brake seems to have been overpowered, 
or when the gradient is evidently dangerous. There 
is, however, an objection to the track-brake in 
that it takes much of the weight of the car off 
the wheels at the very time when the danger 
threatening the passengers lies in the car jumping 
the track. A runaway car on a straight road 
would not be particularly dangerous apart from 
collisions, but almost invariably there is a curve 
at the bottom of a hill, and at that turn the 
runaway car leaves the rails, and often falls over. 
If much of the weight be taken off the wheels, a car 
will become derailed, of course, uch more easily, 
and thus the very means used for the protection 
of the passengers may prove dangerous to them. 
Netaonlly one’s thoughts, when speaking of brakes, 
recur to the air brake which is used on ,rail- 
ways, and this has been largely tried in America, 
the car being fitted with an air-compressor, either 
worked from an axle or by special motor. It 
does not seem, however, as if the air brake were 
likely to become established for this purpose. 

The ideal brake would be one which did not 
add much to the machinery carried by the car, and 
which was incapable of skidding the wheels ; that 
is, that the pressure which it could exert should 
be dependent on the state of the rails. When 
these are dry and in good condition, 4 
very heavy pressure of the brake blocks is 
quite feasible ; whereas when they are greasy 
a much lower pressure must be used, even 
if the speed of the car cannot be reduced so fast. 
It is safer to run down an incline at a moderately 
quick speed with the wheels revolving than to 
slide down with them skidding. The brake which 
appears to answer these requirements most nearly 
is that known as the ‘‘ Westinghouse Magnetic 
Brake.” This acts in all three ways we noted 
above: it applies resistance to the wheels, the 
axles, and the rails. There are slippers on the 
rails, shoes on the wheels, and the motors act 
as generators, absorbing power, the whole three 
acting concurrently. The pressure on the slipper, 
however, does not find its origin in the weight 
of the car, but is the result of a magnetic attrac« 
tion between an electro-magnet on the back of 
the slipper and the rail itself. Thus the track-brake 
tends to hold the car on the rails rather than to 
displace it. Now the friction between the slippeT 
and the rail, of course, will depend upon the state 
of the rail; if the latter be greasy, the friction will 
be less, and the pull exerted by the slipper, as it 38 
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dragged along the rail—which pull is utilised to 
apply the brake shoes to the wheel—will naturally 
be light, while if the rail be clean the pressure will 
be greater. By this device the danger of skidding 
the wheels is entirely obviated, provided that the 
device is properly proportioned in the first in- 
stance. The current for energising the electro- 
magnet is derived from the motors acting as 
generators, and to a certain extent will vary 
with the speed. The brake is operated by the 
handle of the main controller, the motion of 
the handle beyond the off position serving to 
apply it. Consequently the man has only one 
handle to deal with. He must cut off the 
current to his motors before he can apply his 
brakes, and the continuation of the same motion 
performs all the actions which he requires. A 
series of resistances connected with the brake- 
magnet circuit and controller give adjustment over 
awiderange. Recently, on the Leeds tramways, 
tests were made of this brake with a double-deck 
car, on a level track at high running speeds of 
at least 15 miles an hour. Without using sand, 
complete stops were made in from 25 ft. to 30 ft. 
When sand was used, the distance was reduced to 
from 15 ft. to 20 ft. 

Next the car was allowed to run freely, with the 
hand-brakes quite released, down a gradient of 1 
in10. The car was brought to a standstill with the 
magnetic brake alone, and remained standing for 
periods of 10 to 30 seconds, while the brakes 
gradually relaxed, the car then slowly moving oft 
again, but being each time automatically pulled up 
again in 4 ft. to5 ft. The car was allowed to run 
down the grade in this manner for a considerable 
distance, proceeding by definite steps of never 
more than 5 ft. 

The stops which were made in the third test 
(speeds of 15 miles an hour without sand) showed a 
rate of retardation of from 53 ft. to 6 ft. per second 
per second. With sanded rails, as proved by the 
fourth test, the high figures of 7 ft. to 8 ft. per 
second per second are reached. 

We do not put too much stress upon tests of 
this kind, because there are many forms of brake 
which would answer satisfactorily under the cir- 
cumstances. Security, however, does not lie solely 
in the brake ; it depends far more upon the driver, 
and it is impossible to test his nerves and courage 
by experiments of this kind. The merit of the 
Westinghouse brake is that it almost eliminates the 
driver from the problem ; it leaves him as little to 
do as is possible under the circumstances ;_ it 
makes no call upon his discretion ; and it does not 
subject him to the stress of having to abandon his 
ordinary appliances for controlling his car in favour 
of one of the emergency type. With the Westing- 
house brake the word ‘‘ emergency ” does not arise, 
unless the brake mechanism fails. Of course, 
a connection on the controller may come loose, 
or a wire break, and then the driver is left with 
the hand-brake alone. But even then he is far 
better off than the driver of a railway train when 
the continuous brake fails, for he has a hand-brake 
on every wheel, and he may still be able to reverse 
the motors, although that is a very undesirable 
operation. A multiciplication of safeguards does 
not always mean a decrease of danger. 








THE TEMPERATURE OF THE HIGHER 
ATMOSPHERE. 

THanks to the exploration of the atmosphere car- 
ried on, particularly on the Continent and in the 
United States, by means of kites and of balloons of 
all types, the popular disbelief in a fairly regular 
decrease of temperature with increasing elevation 
has been proved to be more justified than text-books 
of science seemed ready to admit. Relying upon 
instruments whose imperfections were not under- 
stood at the time, Glaisher believed that the tem- 
perature decrease, at first rapid, became slower 
and slower as he ascended to greater heights. 
When scientific ballooning was resumed, the oppo- 
site, increasing rates of temperature fall, appeared 
to be observed, while considerable temperature 
variations were experienced. Thus Berson and 
Siiring passed through four distinct strata, charac- 
terised by differences in temperature, humidity, 
and wind, when they ascended to 9000 metres, 
above the heights of all mountains, and the 
temperature of the higher strata decreased at so 
tapid a rate that, assuming that gradient to be 
maintained, the atmosphere should be devoid of 


elevation of 30 kilometres (20 miles). The im- 
probability of this conclusion was pointed out 
by Berson himself. Bezold has shown that 
in the high, extremely rarefied strata of our atmo- 
sphere, heat conduction from the earth can no 
longer play any important part ; the temperature 
becomes a function of heat absorption and emission. 

But those exceedingly rarefied strata cannot be 
reached at elevations of 10 miles ; for at that height 
cirrus clouds may be observed, presupposing the pre- 
sence of large amounts of water vapour and also of 
dust. The registering instruments of the unmanned 
balloons of Hermite and Besangon, on the other 
hand, appeared to demonstrate remarkable rises of 
temperature, amounting to as much as 30 deg. Cent., 
in the high atmosphere. The instruments were 
clearly at fault again, and R. Assmann gave the ex- 
planation. His aspiration thermometers, which are 
generally used in balloons, are designed to mark the 
real temperature of the air, which passes through the 
tubular shell of the instrument as the balloon rises 
or falls, but not of the sun’s radiation, which, espe- 
cially in the high strata, may send the thermo- 
meter upa good many degrees. Now the unmanned 
balloons were proved, by the barometer records, fre- 
quently to have floated or drifted gently for hours in 
horizontal strata. There would be no rise or fall dur- 
ing that period, and no draught, and the sun’s rays 
would act unchecked on the thertnometer. Toremedy 
this defect, which, no doubt, vitiated many records, 
Assmann first attempted to improve the aspiration. 
Failing in these attempts, he proposed to use per- 
fectly closed balloons—the ordinary balloon is open 
below, or closed by a valve—of rubber, which would 
expand more and more as they rise into more 
attenuated air, finally to burst ; a parachute was 
then to check the fall. This suggestion has proved 
fruitful. The balloons are small, the diameters 
ranging between 4 ft. and 6 ft. The speed with 
which they rise depends upon the gas charge they 
contain, and will approximately increase with the 
linear expansion of the balloon. A balloon rushing 
upwards with a speed of 5 metres per second should 
rise with twice that speed when arrived at an 
elevation of 15 kilometres (nearly 10 miles). The 
thermometers of these little rubber balloons are 
contained in a double tube of highly-polished metal, 
opening out below. During the year 1901 six such 
balloons exceeded elevations of 12 kilometres 
(7.5 miles) ; one rose to 17.5 kilometres (10.5 miles); 
and on that same day—July 31, 1901—Berson and 
Siiring—the ‘‘highest ” people on earth—reached 
an elevation of 11 kilometres. 

The results of these ascents and explorations 
were brought before the Prussian Academy of 
Sciences last May by Assmann. Temperature in- 
versions are common in the lower strata; that is 
to say, the air first becomes colder as we go up, 
and then warmer again. Another inversion occurs 
at altitudes between 10 and 16 kilometres. The 
temperature gradient is first negative; it may 
vary considerably, being generally less than 1 deg. 
per 100 metres; above 7000 metres the gradient 
increases noticeably. But this increase does not 
last long, and after a decrease in the rate of tem- 
perature fall there follows a stratum in which there 
is no change of temperature—that is, a gradient 
equal to 0, succeeded by a layer with a positive gra- 
dient of about 0.2 deg. per 100 metres, after which 
the temperature once more sinks slowly. Six strata, 
differing as to temperature, humidity, and wind, 
were observed on that July day. It is too early 
yet to generalise, but the data speak in favour of 
a warm return current from the Equator to the 
Poles, and of a difference, frequently assumed, 
between the high cirrus clouds, indicating an upper 
current which is on the whole directed towards 
the east, and the lower, false cirrus, which are 
influenced by the barometric variations in the 
lower and medium atmospheric strata. 

This inter-relation between the meteorological 
records is further being studied by Teisserene de 
Bort, who has presented papers to the Paris 
Academy. He uses paper balloons of about 50 cubic 
metres (1800 cubic feet) capacity, which cannot con- 
tinue to rise beyond certain strata, for the reason 
explained. But his balloons have frequently been 
despatched at night-time in order to exclude the 
solar radiation effect: he has sent up more than 
500 of these balloons from the neighbourhood of 
Paris, and they have risen to elevations of 12 kilo- 
metres. His isothermals for the thirty-five days, 
January 27 to March 1, 1901, are unique, and ex- 
ceedingly instructive. We find instances of tem- 


clouds, very low temperatures, down to —72 deg. 
Cent. over high-pressure areas, and altogether as 
strong indications of differences in the vertical line 
as one might expect in an easily-moved sea of air. 
His upper temperature inversions occur at altitudes 
of about 10 kilometres—somewhat lower than those 
of Assmann. But Teisserenc de Bort’s records 
relate chiefly to February, those of Assmann to 
April, July, August, and November, and on the 
main points the various scientists who participate 
in the international exploration work of the atmo- 
sphere are in accord. 








AUTOGRAPHIC LOAD-STRAIN RE- 
CORDER FOR TEST SPECIMENS. 
By Professor Goopman, M. Inst. C.E. 


Tue problem of automatically recording the load 
and the resulting strain which occurs when bars 
are under test has been attempted by many, but, as 
far as the writer is aware, only two or three have 
had any measure of success. Many have made 
semi-autographic load-strain recorders in which the 
load ordinate of the diagram is obtained by re- 
ducing the travel of the poise weight of the machine ; 
but in the writer’s opinion they are not at all satis- 
factory, since the accuracy of the diagram depends 
largely upon the skill of the operator, and nearly all 
diagrams obtained by such appliances give an irre- 
gular serrated curve, the serrations in general being 
errors of the apparatus, or due to imperfect hand- 
ling of the machine. The writer pointed out (Pro- 
ceedings, Institute of Civil Engineers, vol. xcviii., 
page 177 ; ENGINEERING, July 26, 1889 ; ‘‘Mechanics 
Applied to Engineering,” page 249) some years ago 
that some materials, when steadily loaded, do not 
follow any regular strain law, but yield by fits and 
starts. Such materials are iron and steel when tested 
at high temperatures, and all alloys containing small 
quantities of iron when tested cold, such as Delta 
metal, Bull metal, &c. The irregular straining of 
these materials was at first attributed to imper- 
fections in the recording apparatus; but when 


Compression Tests. (See Fig. 3.) 
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Double Shear Tests. (See Fig. 4.) . 
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* The shear strength of soft ductile materials is nearly always 
greater than the tensile strength. 


Punching Tests. (See Fig. 5.) 
ans ae? AGG et) Base 


| 
| 
| 





















































heat—i.e,, at absolute zero temperature, at an 


perature inversions, ascribed to insulations of the 


| 
| REG 
ig? Bg 
. fa toe 
sei E (See's 
et d |\2FESe 
B14 lal @eeeea 
4/6/38 & |eeF5s| 3 
s/e@ia) e [6#eee) § 
Wrought iron ..| 19.7 | 23.7 |0.83, 2.8 0.23 | |Twice full 
Mild steel 22.6 | 26.7 |0. 85) 3.7 0.25 J size 
Tension Tests. (See Fig. 6.) 
Ps $ | es 
3. | $i F tem 
ie oa | os £8 = 2&o Scale of 
ee Be = | &» | Diagram. 
—~ 7 | ga ss %RE 
[<3] a = a 
Hard steel (1) ..| 82.0 | 44.3 3.9 | 10.0 sa 
» @)..| 261 | 851 39 | 125 Papal 
a (3) ..| 24.2 38.6 6.4 19.5 
Mild steel (4) ..| 15.9 25.1 6.3 29.4 Full size 
Wrought iron (5); 14. 23.0 4.9 | 24.0 r 

















806 


ENGINEERING. 





[Dec. 19, 1902. 








it was shown that such was not the case, it 
was reluctantly admitted that the phenomenon 
was due to some peculiar action of the mate- 
rial. Some time after the writer published his 
discovery, Le Chatelier, in France, observed the 
same phenomenon quite independently. With 
semi-autographic recorders it is impossible to tell 
whether serrations in the curves are due to faults 
of the apparatus, to bad manipulation, or to the 
peculiarities of the material; for this reason the 
writer has never looked favourably upon such ap- 
paratus, and altered one of the best of such re- 
corders made by his predecessor, to the form about 
to be described, the drum bracket and pen-guide 
being retained, but in other respects the design being 





the upper portion of the column is shown at A, the 
bar B is attached rigidly to the foot of the column 
and slides freely in the guide-bracket C, the com- 
pound levers D are attached by a knife-edge to 
the upper end of B, a quadrant E is attached to 
the end of the lower lever, from which the pen- 
carrier F is suspended by means of a fine wire ; 
when the machine is loaded, the column A shortens, 
due to the transverse and direct compressive 
stresses; but since the bar B does not alter in 
length, there is a relative movement which is mag- 
nified 136 times by the lever system, thus causing 
the pen-carrier to rise proportional to the load on 
the column, and therefore to that on the test-piece. 
The quadrant is so arranged that the movement of 








clips I, J (see also Fig. 2), on the specimen itself. 
Each clip is provided with two centres resembling 
small lathe centres, attached to the cross-bars, 
which are gripped to the specimen by means of 
two smal! bolts provided with helical springs under 
the thumb-nuts. The lower clip J is provided 
with a hook freely pivoted to one of the above- 
mentioned centres, and to the upper clip I a small 
pulley is similarly arranged. The wire is attached 
to the lower hook, and passes over the upper 
pulley, and thence to the recorder drum. The 
usual link attachments for carrying the wire from 
the specimen to the drum have been dispensed 
with, as they were found to be quite unnecessary, 
since the extension of the specimen is found to 
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new. This apparatus is so entirely automatic in its | the pen is strictly proportional to the load. The! agree perfectly with that shown by the diagram. It 


action that, after making the necessary attachments 
and running the poise weight out beyond the 
greatest load that will come on the specimen, the 
starting lever is pulled over, and the operator can 
sit down and watch the progress of the test without 
ever touching the machine until the specimen is 
broken. 

In a recorder made in 1885 by Professor Kennedy, 
at University College, London, a long steel test- 
bar was used as a spring, the strain of which was 
utilised to give the load ordinate to the diagram ; in 
the gear devised by the writer, the long cast-iron 
standard of the 100-ton Buckton testing machine at 
the Yorkshire College is used as a huge spring. The 
length of the spring or the height of the column under 
strain is 15 ft., hence for quite moderate stresses 
(never over 2 tons per square inch) an appreciable | 
amount of spring is experienced, but it must not be | 
inferred that the column is too weak for its work | 
because it springs in this manner. In Fig. 1! 


load scale of the diagrams is 0.064 in. = 1 ton. | 
When making another recorder, it is intended to | 
make the multiplying levers with adjustable knife- | 
edges to enable the scale of the diagram, to be ad- 
justed to the strength of the specimen. With such 
a great multiplication as 136 to 1, any friction on | 
the pen-carrier causes it to stick, and to move | 
erratically ; this difficulty has, however, been en- 
tirely overcome by the method originally used by 
Mr. Wicksteed in his autographic recorder. The 
circular guides G are kept rotating at a high speed 
by the gut-band H, driven from the shafting in the 
basement. By this simple means the friction can 


be reduced to as small an amount as we please. In 
one instance the writer obtained by this means a 
coefficient of friction so low as 0.000021 (see 
‘** Recent Researches in Friction,” Proceedings, In- 
stitute of Civil Engineers, vol. Ixxxix., page 435). 
The strain of the specimen is transmitted to the 
drum by means of a fine wire attached to the! 





will be seen that no error can arise through the tilting 
of the clips about the centres ; and if centre punch 
marks are made in the test-bar to receive the clip 
centres, no appreciable slip can occur. These clips 
are, indeed, found to work admirably, and to give 
no trouble whatever. The drum is provided with 
an internal spiral spring similar to an indicator 
drum, which serves to keep the wire tight and 
under approximately equal tension. The drum 18 
fitted with three pulleys. When the wire is on the 
largest, a point on the surface of the paper moves 
through exactly the same distance as the specimen 
is strained ; when on the second drum the strain 1s 
multiplied twice, and on the third drum three 
times. ; F 
The recording-pen is such as is used in an ordi- 
nary recording barometer; it is mounted on a light 
spring arm, the pressure on the pen can be ad a 
by means of a small thumb-screw, or it can ” 
brought back clear of the paper. In Figs. 3 to © above 
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DETAILS OF ROLLING LIFT-BRIDGE AT CHICAGO. 
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are given four typical load-strain diagrams taken The numerical results of the tests are given in 


by this apparatus. The compression, shear, and the Tables on page 805. 





nching diagrams are particularly interesting. 
€ aluminium and soft copper compression 
— very closely approach the theoretical 
yperbolic curves for perfectly plastic materials. 





MontrREAL.—The amount of customs duties collected 
at Montreal in October was 994,311 dols., as compa 
with 858,455 dols. in October, 1901, 


red | December 5 ; Figs. 





ROLLING LIFT-BRIDGE FOR THE 
CHICAGO TRANSFER RAILWAY. 

WE complete this week our illustrations* of the 
large opening bridge which has recently been built by 
the Pennsylvania Steel Company to carry the metals 
of the Chicago Transfer Railway across the Chicago 
River. The bridge in question has the widest span 
of any yet constructed on the rolling-lift principle, 
the clear span between bearings being 275 ft. he 
designs for the structure were supplied by the 
Scherzer Rolling ae Company, of Chicago. 
This company was founded by the late Mr. William 
Scherzer, who invented the rolling-lift type of -bridge 
in 1889. A great number of bridges of this type have 
now been built; one of them carries eight lines of 
railway and another six, but the subject of our illus- 
trations represents the largest span yet attempted on 
these lines. It is asserted that the type in question is 
cheaper to build and much easier to operate thaa 
the ordinary bascule bridge, whilst it obstructs the 
waterway much less than does a swing-bridge. Rollin 
lift - bride s are built in both deck and throug 
types. The former, where the levels permit of its 
use, has the advantage of affording a more pleasing 
outline, the structure when closed: having much the 
appearance of an arch. _ In the present case, however, 
it will be seen that the bridge is of the through type, 
and its principal characteristics are well shown in the 
plan sat elevation, Figs. 1 and 2 of the two-page-plate 
in our issue of November 21. It will be seen that the 
bridge crosses the water at a considerable angle, so 
that, though, as stated, the skew span is 275 ft., the 

erpendicular distance across the river is but 120 ft. 
Novuthebain the bridge is not built as a skew struc- 
ture,its abutments and bearings oe to the 
tracks in place of parallel to the river : 

The bridge consists simply of two cantilevers, the 
outer ends of which meet in mid-stream, where they 
automatically lock together, whilst the shore ends of 
the cantilevers terminate in strong segmental box 
girders, which rest on special track girders secured to 
the masonry of the abutments. Each cantilever is 
counterbalanced, so that. when in equilibrium it 
rests with the platform, making an angle of about 
40 deg. with the horizon. It would, of course, be 
possible to arrange the counterweights so that the 
mass centre of the whole coincided with the centre of 
the segmental bearing girder; but by arranging 
matters as above described, the handling of the 
bridge is much facilitated. Thus, on witidewsing 
the locking-wedges the bridge tends to open, reducing 
in this way the load on the gearing; and similarly 
when open the bridge tends to swing back again. 
Hence in each case gravity assists in starting the 
load. The advantage thus gained is such that, though 
each half of the bridge weighs nearly 1100 tons, 
35 horse-power is more than sufficient to handle it at 
a reasonable speed. 

When closed, each half of the bridge carries its load 
as a cantilever, the lock at the centre of the bridge 
being a guiding lock only. Means have therefore to 
be provided for holding fast the shore ends of the two 
spans. To this end a strong framing has been built 
on each bank. The tails of the cantilevers, when the 
bridge is down, catch underneath a strong. girder 
spanning the whole width of the bridge, as shown in 
Figs. 3and 7. This girder is carried by the inclined 
members at C, C, Fig. 3, and these are in turn secured 
to framing, which is held down by a’ platform of 
eye-beams weighted with concrete to the foundations,’ 
as shown in Figs. 1 and 3, and in further detail in 
Figs. 14 and 15 of the two-page plate in our issue 
of December 5. The concrete fi ~ serving to hold 
down this framing is best seen to the left in Fig. 1. The 
bank framing also serves to support the operating 
cabin, the motors, and the opening gear, and its 
general construction is, perhaps, best seen in Fig. 11, 
page 676 ante. It has therefore to take and transmit 
to the foundations the horizontal forces called into 
play in —— and closing the bridge. The series of 
struts supplied for this is well shown in Figs. 1 and 2. 
The opening and closing of the bridge is effected by a 
rack which gears with a pinion driven by electromotors. 
This rack is riveted to the bottom flange of the lattice 
irder, shown separately in Fig. 6, and in position in 
‘ig. 3.. General details of its construction are given in 
Figs. 35 to 39 on the two-page plate in this issue. At 
the one end this girder is fixed to the cantilever by a 
pin 8}; in. in diameter, as indicated in Fig. 3. In that 
figure its other end rests on the pinion operating it; 
but as the bridge opens, the weight on this pinion 
would be greatly increased by the effects of leverage. 
were no provision made to support the overhanging 
girder. To this end the girder is provided with a 
couple of rollers, as shown in Fig. 39, which, as the 
crn opens, rest on the guide-girder marked G G in 
Fig. 3. A section through this girder is also to be 





* Figs. 1 to 9 occur on the two-page plate of Novem- 
ber 21 ; Figs. 10 and 11 on page 676 ante ; Figs. 12 and 13 
on page 757 ante; Figs. 14 to 25 on the two- plate of 

98 to 45 on the two-page plate of this 
issue ; and Figs. 46 to 48 on this page. 
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seen at DD to the right of this figure, which shows 
te connection of the guide-girder to the shore fram- 
ing. Details of this guide-girder are given in Figs. 24 
and 25. It will be seen that the roller track is curved. 
This is necessary since the pin end of the rack girder 
does not follow a straight line path during the opera- 
tion of opening or closing the bridge, and hence, if the 
teeth of the rack are to be kept in gear with their 

inion, this deviation from a rectilinear motion must 
be compensated for. The rack girder lies along the 
centre line of the cantilever, and its pull or thrust has 
to be transmitted from this centre line to the two 
segmental girders on which the span rests. A stiff 
riveted member, marked G1 in Fig. 3, takes the pull 
in the first place. This member is shown separately 
in Figs. 26 to 29 (two-page plate, this issue). The 
bracing connecting it to the side trusses is best seen in 
the section across A A, Fig. 3. 

Details of the segmental girders are given in Figs. 20 

and 21 (two-page plate, December 5). When the bridge 
is half open the whole weight of each leaf rests upon 
the centre of a pair of these girders, which have con- 
sequently to be very strong and stiff. As shown, they 
are of box section, measuring 12 ft. deep at the centre, 
and are thoroughly stiffened with angles and diaphragm 
plates riveted on. Large studs are secured to the curved 
face, and gear with similar studs on the track-girders 
shown in Figs. 16 to 19. These studs prevent any slip, 
and secure the permanent alignment of the bridge. The 
track-girders are planed at the base, and rest on planed 
bedplates secured to the foundations by numerous key- 
bolts. They are thus adjustable longitudinally, being 
held down by bolts in oval holes. This adjustment 
is one of the final steps in the erection of the bridge, 
and is effected by means of steel Moen. on driven 
between the ends of the track-girders and cast-iron 
abutments of the type illustrated in Fig. 45. The 
counterweight box is illustrated in Figs. 30 to 35, 
the wedges by which it abuts against the shore 
framing being visible in the top right-hand corner. 
The whole of the reaction due to the live load on the 
bridge is concentrated at this point. When the bridge 
is opened these counterweights sink into pits formed 
in the abutment masonry to receive them. As shown 
in Fig. 9, the counterweights are then almost wholly 
below ground level. A small electric pump on each 
bank serves to keep these pits clear of water. 
- Thecentre locks are illustrated in Figs. 41 to 44 (two- 
page plate, this issue). It should be observed that with 
the type of structure under consideration the two 
leaves not only rotate towards each other, but advance 
bodily in the same direction. As a consequence, the 
spears, Fig. 43, carried by one leaf first enter the 
sockets, Fig. 44, carried by the other, and the two then 
lock by the continued rotation and advance of the 
leaves. No additional lock of any kind is required at 
the centre of the span. 

The gearing for operating the bridge is represented 
in Figs. 46 to 48, page 807. The shaft S, Fig. 47, is 
fitted with two motors (not shown), one on each side of 
the two central bearings. These motors are of 50 horse- 
power each, though, as already indicated, experience 
has shown that much less power suffices. At its centre 
this shaft carries a sliding pinion, E, which can gear 
either with the wheel D or the wheel H. The former 
drives the wheel B direct through the pinion C on the 
same shaft as itself. The pinion A is that gearing with 
the operating rack. The wheel H, it will be seen, 
gears with a wheel F, which is on the same shaft 
as the wheel G, which also gears with D. Hence the 
latter wheel can either be driven direct or through the 
intermediate gears H, F, and G; the whole arrange- 
ment, therefore, more or less corresponds to the back 
gear of a lathe, and gives a choice of two speeds for 
the working of the bridge. Brake wheels, represented 
by BW, in Figs. 47 and 48, hold the gearing fast 
during a change of gears, and there is also an addi- 
tional brake wheel on the motor shaft. The opening 
and closing motions of the bridge are obtained by re- 
versing the motors themselves. Each cabin is fitted up 
complete with a switchboard and an indicator, showing 
the position of the ee The cabin on the east bank 
has two controllers, enabling both leaves to be operated 
from this one cabin, the necessary electrical connections 
being through submarine cables. The cabin on the west 
bank is, however, fitted with but one controller, which 
governs the movement of the western leaf only. The 
electric current for the motors is obtained from the 
existing electric plant at the Great Central Station. 

The structure was designed to carry a live load of 
10,000 lb. per lineal foot in addition to a concentration 
of 100,000 Tb. at any point of the floor, and is therefore 
capable of carrying the very heaviest class of railway 
traffic. The trusses are at 29-ft. centres, and 
the clear headway below the overhead bracing is 
20 ft. 6 in., which to English ideas seems unnecessarily 

t; but brakemen in the States are accustomed to 

isport themselves on the roofs of the cars, so that 

some 6 ft. or 7 ft. extra height over and above the 
maximum height of the cars is requisite for safety. 

The foundations of the abutments rest on piles; 
600 of these, 50 ft. long, being driven on each bank, 
The abutments are in part of masonry and in part of 





concrete. The total amount of the former was 940 
cubic yards, whilst the concrete used amounts to 7000 
cubic yards in all. It consisted of 1 part cement, 
3 parts sand, and 6 parts broken stone. The abut- 
ments, anchorages, and foundations have been so 
arranged as to render easy the construction of a 
second bridge of the same type side by side with 
the present, should the growth of traffic render this 
necessary later on. This bridge, if built, can readily 
be pres te up to move in unison with the present 
ite or independently of it, as circumstances may 
ictate. 








AN ELECTRICALLY-DRIVEN CENTRI- 
FUGAL MACHINE. 

Since its introduction in 1870, the Weston type of 
centrifugal machine has steadily gained in public 
favour. Its distinguishing characteristic was the 
method in which the revolving portion of the machine 
was suspended, an elastic support being used, so that 
within certain limits the machine could select its own 
axis of rotation in place of being compelled to revolve 
about some fixed axis, which, in the nature of things, 
would hardly ever coincide witha principal axis of the 
equivalent ellipsoid. Unless the axis of rotation coin- 
cides with the major axis of the equivalent ellipsoid, 
the motion is essentially unstable, and the y on 
rotating tends to wobble about its mean position. 
This tendency gives rise to alternating pressures on 
the bearings and troublesome vibrations. At the out- 
set, Weston machines were driven by belting, a 
method which has some disadvantages, since the pull 
of the belt causes side pressures on the bearings, and 
somewhat restricts the freedom of oscillation of the 
suspended system. Later on, turbines were used for 
driving the machines, and this method is in many re- 
spects an excellent one, since side pressures can be 
eliminated, whilst the oscillatory freedom of the re- 
volving parts is unrestricted. 

A method of electrically driving such machines, 
which retains the advantages of the turbine drive whilst 
securing also the convenience of electrical methods of 
= transmission, has recently been introduced by 

essrs. Pott, Cassels, and Williamson, of Mother- 
well, Glasgow, and is illustrated on pages 802 and 
803. An external view of two different patterns of the 
new centrifugal machine is given by Figs. 1 and 2, 
whilst Fig. 3 representsa battery of six, and well illus- 
trates the compact manner in which it is possible to 
group electrically-driven machines. An end and side 
elevation of this group are represented in Figs. 5 
and 6, page 803. A section through the electrical 
portion of the machine is given on Fig. 4. It should, 
however, be added that the method of suspension there 
shown is also novel, having been recently devised by 
Mr. A. M. Stuart, the technical chief of the makers. 
The whole weight of the revolving portion is carried 
on the ball-bearing shown at the top of the machine. 
The shaft A shown extends downwards from this bear- 
ing through a sleeve B, which at its lower end is fitted 
with a bush turned to the diameter of the shaft A. 
This sleeve acts as a guide for the revolving portion 
of the machine, but does not revolve itself. It 
is, however, capable of a certain freedom of oscilla- 
tion about its point of support, being carried by the 
india-rubber buffers DD. After passing through the 
bush mentioned, the shaft A is keyed to a hollow shaft 
F, which therefore rotates with it. This hollow 
shaft, it will be seen, fits over the fixed sleeve B, 
being guided at the upper end of this sleeve by a conical 
bush, as shown. On the exterior of this outer shaft a 
sleeve runs loose, and on this sleeve is mounted the 
armature of the motor G, the field magnets for which 
are represented at C and C, and the commutator at 
P. The only connection between this armature and 
the rotating shafting is through an automatic friction 
clutch, shown at E. This clutch is fitted with a 
number of sliding-arms provided at the outer ends 
with friction pads. In starting there is no pressure 
between these pads and the outer shell of the clutch. 
Hence the only load on the armature at this time is 
due to its own inertia, and it accordingly gets up 
speed quickly. Owing to this fact it is unnecessary to 
supply starting resistances, since the starting current 
never rises to a dangerous intensity. As the speed 
rises, the sliding-arms H are p out by the centri- 
fugal forces, closing the clutch, and thus setting the ma- 
chine in motion. The whole of the motor framing, it 
should be observed, depends on the elastic support 
D D, and can accordingly swing in unison with the re- 
volving portions. The machine is provided with an 
automatic brake, which ‘is thrown into action when- 
ever the current is cut off from the motor, and thrown 
out of action whenever the current is turned on. De- 
tails of this brake are shown in Figs. 7 and 8. 

The arms I are pivoted to the motor framing, and 
their upper ends are provided with armatures J J, 





which come exactly opposite the pole-pieces of the 
motor field magnets. At their lower ends they sup- | 
port brake-straps K K, which -encircle the conical | 
shell L (see Fig. 4), and are pressed against the same, | 
when the machine is at rest, by the springs M. In | 


turning on the current to start the machine, the 
armatures J J are attracted outwards towards the 
pole-pieces, thus expanding the brake-straps against 
the tension of the spring and freeing the spindle. On 
cutting off the current, the springs cause the brake- 
straps to close in the brake shell and quickly bring 
the moving parts to a stop. The handle shown at 0 
serves to free the brake when the machine is at rest. 

Very great care has been taken to completely close 
in the working parts and so ensure thorough and 
copious lubrication of the whole. The ball-bearing at 
the top runs in an oil bath, and is covered by a cup, 
as shown. The rest of the machine is lubricated from 
the shallow tray shown just below the point of support. 

In. Figs. 9 to 11 we show the new Stuart suspension 
as fitted to a belt-driven machine. The connection 
between the hollow and the solid revolving shaft is here 
clearly indicated. This ball-bearing has been 
thoroughly tested by the makers, and has been found 
to wear well, whilst the friction is so slight that a 
48-in. machine fully loaded will, if no brake is applied, 
run for 14 hours before it comes to rest. 








THE PHYSICAL SOCIETY. 

THE meeting was held on November 28, by invitation 
of Professor Callendar, in the Physical Laboratory of the 
Royal College of Science ; Professor 8. P. Thompson, 
President, in the chair. 

Professor Perry read a paper on “A Slide-Rule for 
Powers of Numbers.” Soon after the reading of Mr. 
Lanchester’s paper in 1895, ‘‘ The Radial Cursor : a New 
Addition to the Slide-Rule,” Professor Perry made slides 
to assist in computing m", where m and n are any 
numbers. He then came to the conclusion that no great 
accuracy was obtainable ; but on trying the method again 
he has recently found that it is very convenient and suffi- 
ciently accurate for gas and steam-engine work. These 
computations can be made with a table of values of log 
(log m) used in conjunction with an ordinary table of 
logarithms. In the rule exhibited the D line is re- 
placed by a scale such that the distance from the mark 10 
to the mark m represents log (log m) to the same 
scale of measurement as that to which the distance from 
1 to non the C scale represents log n. The values of m 
range from 2 to 1000, and those of n from 1 to 10 or from 
1 to .l used backwards. The author showed how, with one 
operation, the rule could be used to find the value of 


m”,m™,and the logarithm of any number to any base. 
If the answer on scale Dis less i 2 or greater than 
1000, or if the exponent n is negative, indirect methods 
involving two operations are necessary. Professor Perry 
has replaced the ordinary D line by the log. log scale, 
because in his opinion this line is the one least used by 
workers with the slide-rule. The use of the ‘log. log scale 
was described by Roget in 1814, and the author’s object in 
bringing the matter forward lies in the fact that Dr. 
Roget’s paper seems to be almost unknown, and it is 
only in these modern days that the computations for 
which he invented the rule have to be frequently made. 
Mr. Harrison said there could be no doubt that many 
who had to make calculations would avall themselves of 
the advantages offered by the addition of the log. log 
scale to the ordinary slide-rule. He would like to call 
attention to a further addition by which the general 
utility of the log. log scale was increased. It was the 
introduction of a log. (—log) scale which increased the 
range of the instrument by making it possible to deal 
with numbers from a small fraction upwards, with the 
exception of an unavoidable gap near unity. It also 
made it possible to directly evaluate a quantity like 
a—", In a slide-rule, if the cursor were misplaced by a 
small amount, the consequent error in the reading of the 
log. scale was, for all positions, the same fraction of 
the number read. On the other hand, in the log. lo 
scale the proportionate error varied along the scale an 
was least at the unity end. At the particular place 
at which the reading is ‘‘e” or ‘‘ —e” the percentage 
error agreed with that of the comparison log scale. At 
any other place where the reading was e” the error would 
be n times this amount. This proportionate accuracy 
was exactly that which was justified in dealing with ex- 
perimental numbers liable to a percentage error. It was 
always possible to increase the de of accuracy by 
splitting the numbers involved into suitable factors. Mr. 
arrison also gave some account of the preparation of a 
10-in. slide-rule accurate to 1 part in 300, which he hoped 
it would be ible to sell for 1s. ne, 
Professor Everett said that the slide-rule exhibited by 
Professor Perry would be useful for people constantly en- 
gaged in raising numbers to strange indices. For occasional 
use he thought that a table of logarithms was preferable. 
He pointed out that a complete history of the slide-rule 
was given in the introduction to the original edition of 
“‘Hutton’s Tables.” There were two distinct methods of 
using logarithmic scales—one due to Gunter, and sensibly 
the same as that employed in Fuller's spiral rule, and the 
other that used in ordinary slide-rules. With his own 
form of rule, which he found very convenient, it was 
possible with care to work correctly to 1 part in 4000. . 
Mr. Boys remarked that the slide-rule had occupied 
his attention for many years. The device employed by 
the author for dealing with powers of numbers was per- 
fectly well known, and the log. log scale was usually 
referred to as the P line. He admitted that the P line 
was not —— used as it should i and moped Seon = 
per would serve a good purpose in drawing attention 
it. He thought, ovens that in working with gas an 
steam engines Lanchester’s rule was eminently suitable 
for dealing with cases in which numbers had to be rails 
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to fractional indices. He agreed with Mr. Harrison’s 
remarks upon the accuracy of the exponential scale, but 
said that they were apt to create a wrong impression. In 
dealing with an experimental number subject to error the 
accuracy obtained by the scule was sufficient, but in rais- 
ing a true number to a certain power the errors introduced 
were large. He di with Professor Perry in his 
assertion that the ordinary D line was less used than the 
others. 

Professor Greenhill expressed his interest in the papers 
and the remarks of Mr. Boys. He thought it weal | be 
better to preserve the D line and replace the C line by 
the log. log scale. He also exhibited the form of Fuller’s 
rule used by the R.H.A. 

Mr. Appleyard referred to the advantages of the spiral 
form of slide-rule, and asked if it would be possible to 
design the sliding part of an ordinary rule on geometrical 
principles to get rid of the sticking which frequently 
occurs. 

Mr. Cooper supported Mr. Boys and Professor Green- 
hill with reference to the D line, and said he thought it 
ought not to be abolished. 

The Chairman said an exponential rule was a very use- 
ful thing in dealing with some of the calculations con- 
nected with alternating currents. A simple method for 
carrying out a lot of operations for which the slide-rule is 
often used would be to commit to memory the multipli- 
cation table . to 33 times 33. 

Professor H. L. Callendar exhibited a ‘‘ Lecture Ex- 
periment for the Determination of the Mechanical Equiva- 
lent of Heat.” The experiment was carried out witha 
modified form of the apparatus exhibited and described 
by Professor Callendar at the meeting of the Physical 
Society held on June 20, 1902. In the original apparatus 
conduction from the calorimeter was prevented by 
ebonite bushes, and the stability of the motion was 
secured by using a compound belt of silk and leather. 
In the new Bese i the calorimeter is much lighter, 
and is fastened to driving cheeks by steel bolts and ivory 
distance-pieces. The increased conduction loss is com- 
pensated by the diminished air loss. Owing tothe chemi- 
cal action of leather on brass, the original belt was re- 
moved, and a belt of double and single silk ribbon sub- 
stituted. A small spring balance has been introduced 
to secure stability, and the difference of the weights at 
the ends of the belt can be read to an accuracy of one 
part in four thousand. In the actual experiment per- 
formed at the meeting, Count Rumford’s compensation 
method was adopted to eliminate the errors arising 
from loss of heat by radiation and conduction, the calori- 
meter being half filled with water at a suitable tempera- 
ture less than that of the laboratory. Thecalorimeter was 
then made to revolve on a horizontal axis by means of an 
electricmotor, and the air temperature wasdetermined with 
a platinum thermometer fixed near to the instrument. The 
experiment was sagan a3 by observing the temperature 
of the water in the calorimeter at a certain instant, and 
op after every successive 100 revolutions up to 600. 

he air temperature was then re-determined and the 
mean air temperature during the experiment calculated. 
The interval selected for the calculation of J was from 
the first reading of the temperature of the calorimeter 
until the time when the mean temperature of the calori- 
meter throughout the experiment was the same as the 
mean temperature of the air. The initial and final air 
temperatures were 19.07 and 19.40, giving a mean of 19.24. 
The temperature of the water in the calorimeter at the 
commencement of the observation was 16.17, after 500 
revolutions it was 21.59, and after 600 revolutions 22.59. 
by interpolation it was found that the mean temperature 
of the calorimeter throughout the experiment was, after 
558 revolutions, the same as the mean air temperature. 
The rise of temperature was found to be 6.00, and the 
value of J deduced from the experiment was 4.22 joules 
per calorie. 

Professor Everett congratulated Professor Callendar 
upon the success of the experiment. 

The Chairman exp his interest in the apparatus 
and the experiment, and said that a few years ago he 
would have been surprised at the possibility of determin- 
ing J in ten minutes. He thought, however, it was more 
surprising that it was possible to determine in front of 
an audience temperatures to within tty deg. Cent. This 
had been rendered possible by the introduction of the 
platinum thermometer, and he felt that Professor Callen- 
dar had had a large share in bringing that instrument to 
its present state o' perfection. 

A paper on ‘‘A Portable Capillary Electrometer” was 
postponed until the next meeting. 








THE NAMES OF THE New WarsuiPs.—The names of the 
_ first-class armoured cruisers are: The Duke of Edin- 
vurgh, to be built at Pembroke; the Black Prince, to be 
nuilt by contract ; of the third-class cruisers—the Diamond 
and the Sapphire ; of the “scouts ”—the Forward, Sen- 
tinel, Adventure, and Pathfinder. With regard to this new 
Rrmenclature Prince Louis of Battenberg’s ‘‘ Men-of-War 
Names ” shows that Edinburgh, without the prefix which 
associates it with the King’s brother, an officer whose 
veep is revered and — by the naval service, 
i already been borne by five vessels since 1707 ; while | 
we new Black Prince will have had three predecessors 
eigen including one of the first two ironclads built | 
rot of cs Fleet. Diamond and Sapphire are names | 
<sme d ack to the 17th century, and their sisters have | 
ccready been called the Amethyst and Topaze. The four | 
Sentinel are to be suitably named after the Forward and | 
<n both 18th century shige ; the Adventure which | 
4 nee back, to 1594; and the athfinder, a name which 

; not seem to have previously appeared in the Navy | 


List, but as to the appropriateness of which for a scout no | Figs. 2 and 3 the 
| page 810, the plan o 


One will be likely to raise a question. 








on gas cleansing. In the first five determimations only a 


THE USE OF BLAST-FURNACE GAS IN 
GAS ENGINES.* 
By Cecit A. Cocurane, Middlesbrough. 
(Concluded from page 796.) 
MetHop or Estimating Dust IN GAS. 

THE apparatus consists of a small flask (10 oz.) which is 
thoroughly cleaned, and into it are placed about 4 oz. 
of distilled water. The flask is then connected with the 
gas main by a glass tube, as shown in Figs. 4 and 5, page 
814. The outlet from the flask is coupled up to three 
bulb tubes containing cotton-wool, these tu bein 
dried at 212 deg. Fahr., allowed to cool, and weighed, o 
course, before the experiment. 

To the end of the last tube is attached the aspirator. 
In the first case Winchester quart bottles were employed 
for this gy (Fig. 4), but subsequently the large 
receiver shown in Fig. 5, which has a capacity of 500 
litres. This receiver is carefully calibrated and_pro- 
vided with a gauge, so that any volume of gas aspirated 
can be readily and accurately recorded.t 

After ing the required volume of gas through the 

flask and tubes, the water in the flask is transferred to 
a small platinum dish and evaporated to dryness, the 
residue representing the dust retained by the water. 
_ The tu are dried, cooled, and weighed, and the 
increase in weight represents the dust caught by the 
cotton-wool. ‘This weight, added to that of the dust col- 
lected by the flask, represents the total dust. I should 
add that the whole of the dust is caught by the flask and 
the first two bulb tubes. 


TABLE I.—Experiments on Cleansing Blast-Furnace Gas. 
Ormesby Furnaces, Middlesbrough. 
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Dec. 4..| 75 | 70 | 1100} 800 | .099 500 | 
» 16..! 76 | 64 | 1100 | 1009 | .073 300 
Taste II. 
1902 ! 
Jan. 9..' 77 | 62 | 984/| 990| .171|; 250 Not 
' observed 
Feb. 14... 78 | 57 | 1050 | 480 .135/ 300 40 
» 17..' 78 58 | 1040! 464)| .144 300 43 
» 18../ 78 | 58 | 1025 | 478; -121 300 43 
» 1.. 71 60 | 1016 650. .161 300 45 
» 20... 78 60 | 1016| 600 .172 300 45 
» 22.. 78 | 60 | 1016, 590! .220 300 43 
» 26... 78 68 | 1030! 848| .122| 300 43 
» 27... 78 | 68 | 1000; 880; .117 300 40 
» 28... 78 74 | 1010) 848, .1938 300 43 
Mar. 17.. 78 | 74 | 1025| 850.) .191 200 | 43 
» 18... 78 | 67 | 1025; 529 | .294 300 | 40 
Taste ITI. 
l | 
legsif jag iss 32 (seg len 
pete, MBE de Brel.” OS | eee. i? 
ee) cog | 6 i | > . 
ate, Bag 8S BS SSiege 89s Saks co 
So 2) BO OMS ORS we, S| Eo EK ° 
gukl Fs Sue soa 223) 3325 223 
arte Boa SF & | So Bs je 
1902. ideg F.| | 
April 30 78 | 76 | 1138! s810|.074 | 500 | 60 
Mayl.. 78 | 72 | 1188| 803) .071 300 | 60 
ae ee 78 | 69 | 1146) 500: .090 | 500 57 
eS ap 73 | 68 | 1145! 550.088 500 | «58 
July 25 -. | 7 | 19) 700; .032 400 | 
a4 78 | 75 | 1100! 700 | .042 400 | 45 
August 1 78 | 76 | 1082 700) .045 400 | 45 
ae 78 | 76 | 1088 550; .048 , 480 | 50 
i} | 
TaBLe IV 
| o, | 2 «a2 2s fe he ° wu 
(228/38 g58/as8\"s | se [Fes 
| Sts | 3 mee |e BS | I a 
| ses | £ : s.£ | 3.4 lw aO .lox a 
Date ESS | 8d) nos noe 85u 47 so leases 
(S35 / BC) 58h) ooh S85] es [e287 
| = = ° | © e |} 3 
| goa) gs See B Sek SER) Fam SoaS 
dg. F 
Nov. 28; 76 | 68 1117 961 460 | .026 810 
Dec. 1) 74 65-1187 917. 500} .030 470 
oh oe 62 1210 914 20| .051 400 
Ue 58 —-1216 925 500| .024 §24 
oe a, 58 # | s 500 | .029 420 
' ! 





The first fan with water 3 mane 16 horse-power. 
The second fan requires 10 horse-power. 

Or a total for the two fans of 26 horse-power. 
Pressure of gas in main 3 in. of water. 

Pressure of gas at engine 10 in. of water. 


Notes on GAS-CLEANSING TABLES. 
Table I.: This Table contains our early experiments 





Engineers. 


* Paper read before the Cleveland Institution of 


+ Fig. 1 shows the engine described in our last issue, 


small volume of gas was experimented on—viz., about 
30 litres—and this being too little for accurate determi- 
nations, the results are not tobe altogether relied on. At 
the same time, it is noticeable that on November 20, in 
both experiments, the fan was running at the same speed ; 
but while with 470 gallons of water per hour the dust in 
the gas was .100 grammes per cubic metre, when the water 
was reduced to 244 gallons per hour the dust rose to .480 
grammes. On November 22 the fan speed was increased 
and also the volume of gas experimented on, and more 
favourable results were at onceobtained. It is interesting 
to note that on November 28, with the fan running at 
1125 revolutions per minute and a water supply of 840 
gallons per hour, the dust was .070 gy ay per cubic 
metre ; while on December 16, with the fan running at 
practically the same speed, but with 1000 gallons of water 

r hour, the dust in the gas was no less than in the 
ormer case. We were beginning to learn that beyond a 
certain amount water is useless; and that, on the other 
hand, if the water be cut down as on the 20th inst., the 
maintaining of the fan speed will not prevent the dust in 
the gas rising. 

Table II. : On January 9 the fan was discovered to be 
slightly loose on the shaft ; this accounting, no doubt, for 
the inefficient work. The fan was working very badly 
now, the vibration being so great that it could not be 
safely run above 1050 revolutions per minute. We were 
therefore driven to experiment with a constant fan speed 
and varying quantities of water. You will notice that 
just as good results were obtained when 473 gallons of 
water were used on February 18, as when 848 gallons 
were supplied on February 26. 

During this series of experiments the number of 
amperes required to drive the fan were recorded, and 
taking the average at 45 amperes, and the voltage being 
240, this is equivalent to 144 horse-power. The volume 
of gas experimented on in this Table was in every case, 
with one exception, 300 litres. These were the last ex- 
periments in which the bottle method was used. Here- 
after the large receiver was employed for aspirating the 
gas, thereby eliminating a possible source of error. 

Table III: The results shown on this Table are those 
obtained since the new English-made fan was put to 
work, and can be pag J relied on as representative 
of the work being done. The fan was running steadily, 
the engine working well, the volume of gas experimented 
upon was large, and all the conditions favourable. 

You will observe in this Table that with a constant fan 
speed of about 1125 revolutions per minute, any increase 
in the supply of water above 550 gallons per hour, was 
unattended by any decrease in the dust. We have there- 
fore come to the conclusion that a fan speed of 1100 to 
1150 revolutions per gece | and a water supply of 500 to 
600 gallons per hour, are the best conditions obtainable 
for cleaning our gas. The results exhibited have not been 
picked out specially to demonstrate any theory ; they are 
all the reliable determinations which have nm made, 
and they contain certain inconsistencies which can 
only be explained by variations in the working con- 
ditions of he furnace when the samples were collected. 

The variations in-number of amperes used is of course 
due to the accretion of deposit on the fan-blades, thereby 
necessitating more power to drive it, and the variation 
in quantity of water supplied. 

able IV.: This Table contains the results obtained 
with both fans in operation. I regret that we have not 
et had time to determine the amount of dust removed 
4 each fan separately, or the effect of the second fan in 
abstracting moisture. These are matters for subsequent 
investigation, and it will also be necessary to determine 
whether the slightly better cleansing of the gas is worth 
the extra power required. : ; 

Lubrication. — With regard to lubrication, I think 
there is a very general idea abroad that this is a mg | 
matter,' and one of the drawbacks of the engines. 
have been careful to obtain, therefore, reliable figures as 
to the cost of lubrication of our engine for your guidance. 
The cylinder is lubricated by means of six automatic 
ratchet ram lubricators, worked by small eccentrics off 
the valve shaft, the main bearings and connecting-rod 
by ordinary sight-feed lubricators, and the gearing and 
valve-shaft bearings by Stauffer “‘ tell-tale”: lubricators. 
The lubricants used are ‘‘ Mazout,” a Russian mineral 
oil, which we import in lots of 2000 gallons at a time, and 
Stauffer lubricant. During the months of September 
and October, when the engine ran continuously, except 
for short stoppages for cleaning the fan, the average con- 
sumption of Nubeleants per day was as follows: 


ad, 

‘* Mazout,” 8.27 gallons, at 7.2d. per gallon 5 0 
Stauffer, 48 lb. permonth = perday ... 0 7# 
Total per day... 5 7} 


This includes the oil used on the blowing cylinder, 
which is also supplied by a ram lubricator. ? 
We recently attempted to use graphite on the air 
cylinder; but althou pa understand this is being satis- 
factorily done nine in some cases, our trial was not 
successiul, and we reverted to oil. 3 i 
With regard to the wear on the piston and cylinder, 
Iam glad to inform you that a careful examination was 
made last month, and no evidences of scoring or other 
damage were visible. Before starting the engine we were 
terrified by rumours of the effects of iron carbonyl and 
sundry other evil substances which were to quickly de- 
stroy, if indeed, not to dissolve the cylinder. It is the 
greater satisfaction, therefore, to be able to state that u 
to the present the piston is quite gas-tight and no ill- 
effects of the gas are apparent. ; : 
It is only right a tribute should be paid to the Cockerill 
Company for the excellent workmanship displayed on the 
engine, and to the careful manner in which it was erected 





eee appliances, and Fig. 6, 
the gas main. 


under the superintendent of their men. From the moment 
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40-TON SELF-EMPTYING 


COAL-WAGON FOR THE NORTH-EASTERN 


RAILWAY. 


CONSTRUCTED BY THE LEEDS FORGE COMPANY, LIMITED, LEEDS. 











EERE AL SET ER Te 


THE engraving which we publish above illustrates | 


an interesting test which has just been carried out! for a week in order to give railway officials an oppor- 


by Mr. J. Falshaw Watson, consulting and inspecting 
engineer, of Headingley, Leeds, on the first of fifty 
40-ton all-steel bogie wagons manufactured by the 
Leeds Forge Company, Limited, at Leeds, for the 
North-Eastern Railway. The tare weight of the 
wagon is 16 tons 3 cwt., and it measures 39 ft. long 
over buffers, stands 10 ft. high from rails, is 8 ft. wide 
over all, and shows a saving in tare weight of 40 per 
cent., and in train length of about 56 per cent., when 
compared with the present 8-ton and 10-ton four- 
wheeled wagons now generally in use. Moreover, this 
wagon will traverse a curve of 14 chains radius with the 
greatest ease. The underframe, bogies, and a large por- 
tion of the body is constructed of Fox’s patent pressed 
steel frame-plates, and the whole of the contents of 
the wagon are discharged through hoppers by simply 
pulling a hand-lever to an angle of 120 deg. The either- 
side door operating and locking gear is of special con- 
struction ; but as we intend in a later issue to fully 
illustrate the car, we may for the present confine our- 
selves to a brief notice of the interesting tests made 
and illustrated. 

The wagon, as shown, is filled with coal, and above 
the coal is piled 60 tons of pig iron, making a load of 
100 tons in all, or 116 tons on rails, which load the 





wagon carries without distortion or injury. The deflec- | 


tion of the wagon in the centre under this load is 
under 4 in., and the maximum bulge of the sides at 
the top in the centre under the same load is slightly 
under ] in, The deflections were measured from steel 
wires passing over pulleys and weighted at each end. 
All the wires were removed, except one, for the photo- 
graphs to be taken, and this shows clearly along the 
line of rivets connecting the body to the underframe, 
and no deflection is noticeable on the photographs re- 
produced, As the deflection is so slight, the Leeds 





Forge Company decided to leave the load on the wagon | stroke and downstroke areas, two or more in number 
| by a _ yore —— does — — ane 7 ~ opera- 

itv of seei st for th alves. tion, but which lies upon the whole more obliquely to its 
een |line of travel during the one stroke than daring the 


area and 








DurBan.—At a recent meeting of the Durban port 
advisory board, a letter was read from an engineer sent 
out by Sir C. Hartley and Sir J. Wolfe Barry to advise 
on the inner harbour. The letter was to the effect that 
a report would be forwarded at the end of the year, 
and in the meantime the gangs on the quay wills would 
be doubled, and the work continued pod both ends. 
It was reported that there was an accumulation. of 
20,000 tons at the Point. the accumulation being mainl 


other, assuming the measured figure to 
not merely length without breadth. (b) The automatic 
| subtraction by the roller of these two classes of area, one 
from another, so as to present an indication of their dif- 
ference. This indication is the area of. the figure, no 
matter how irregular, around the boundary of which the 
| tracer has been run. The question of looped indicator 
diagram areas was considered ; Coffin’s averaging instru- 
ment was also described and its action illustrated. In 
conclusion the author investigated the conditions obtain- 
| ing when, in using the Amsler instrument, the pivot is 


owing to the difficulty of providing coaling berths. It . : 
was decided to recommend that berths at the Bluff should | ee + pa he maenent. - 
be set apart for bunkering ships, and that the coal com- | fro.gg00d. P. J. Waldram, R. W. Newman, Keevil. 
pany should be informed that no more coal will be allowed | g vy Cooke Ogden E. Eade, F, W “Hodgkinson and 
to be stocked at the Point until the accumulation is | 7% W. Young Lonk part. ‘A vote of thanks was aanonted the 
materially reduced. | author, who, having replied, the proceedings closed with 
the announcement of the visit on the following Wednes- 
THE InstiTuTION OF JUNIOR ENGINEERS.—At the | day to Messrs. Elliott Brothers’ works, Lewisham. At 
meeting of this Institution held at the. Westminster this visit, which took place on December 10, the members 
Palace Hotel on December 5, the chairman, Mr. Kenneth | were shown over by Mr. W. O. Smith and Mr. G. K. 
Gray, presiding, the paper read was on ‘‘ The Plani- Elphinstone. Electrical instruments, switchboards, stan- 
meter, Explained Simply without Mathematics,” by Mr. | dard instruments for continuous and alternate - current 
W. J. Tennant, AMD Mech. E. Aftersome: introduc- | testing, recording instruments, &c.,are made. ee 
tory remarks as to the necessity of such an instrument | instruments of a special class are also mauufactured, and 
as the planimeter for the use of engineers, who could by | surveying instruments are another product of the factory. 
its means have calculations performed for them auto- | All the various machines employed in the different pro- 
matically, the author proceeded to describe the construction | cesses of manufacture were shown in operation, some of 
of the Amsler planimeter, and considered its ) saccmge of | them being quite unique in their character. The whole 
operation analysed graphically for a simple figure. The | arrangement and management of the works impressed the 
‘sweeping in” of parallelograms, as performed by the in- | visitors by their excellence. Recently built, and named 
strument, was dwelt upon, and deductions drawn there- | the Century Works as a record of the firm’s old founda- 
from. The roller and its functions were treated, and | tion, every attention appears to have been given to 
the method of obtaining results in different units | modern methods with a view of producing the best pos- 
shown, as was also the manner of ascertaining the | sible work in the best ible manner. For the very 
mean height of a diagram by direct reading. The | interesting and instructive visit which had been made, 
author then summarised the principal features of | the thanks of the members were expressed by Mr, R. W, 
the instrument’s action as: (a) The sweeping of up-' Newman, vice-chairman, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig - Iron Market.—Business was at a com- 
plete standstill in the warrant market last. Thursday fore- 
noon, not a single transaction being recorded. Cleveland 
warrants were the turn easier at 47s. 10d. per ton cash 
sellers, and 47s. 14d. per ton buyers, and 47s. 5d. sellers 
one month. Scotch was quoted at 54s. 9d. per ton cash 
sellers, unchanged from the previous day, while hema- 
tite iron was quoted at 58s. 6d. per ton buyers and 
53s. 10d. sellers cash. A small amount of business 
was done in the afternoon. tch was not dealt 
in, but was quoted at 54s. 6d. sellers, or 3d. down 
from the forenoon. One lot of Cleveland changed hands 
at 47s. 2d. one month, the market closing at 47s. 14d. per 
ton buyers and 47s, 24d. sellers, while for cash the quota- 
tion was 47s. 6d. per ton buyers and 47s. 8d. sellers. One 
lot of hematite iron was dealt in at 58s. 9d., and the close 
was 58s, 8d. per ton buyers and 583s. 10d. per ton sellers. 
Only 1000 tons changed hands in the afternoon. The 
settlement prices were: Scotch, 54s. 6d.; Cleveland, 
47s. 9d.; and hematite iron, 58s. 9d. per ton. Only asmall 
amount of business was transacted on Friday forenoon, 
and the prices were irregular. The tone was flat in 
sympathy with quieter advices from America and the 
weakness on Wall-street; but there was again little 
disposition shown to operate, only a few lots changing 
hands. In the afternoon, however, buyers came for- 
ward, and Cleveland recovered sharply from 46s. 9d. 
cash to 47s. 3d., which reduced the loss on the day 
to 3d. per ton. It was reported from Middles- 
brough that 15,000 tons of Seton-Carew hematite iron 
had n sold for shipment to America, and this is 
understood to have been the case. Business con- 
tinued on a small scale in the afternoon, and the tone 
was firm. Cleveland warrants changed hands at 47s. 3d. 

r ton, and closed at that rate buyers, and 47s. 4d. sellers. 
‘or a month 46s. 74d. was done. Hematite iron closed 
sellers at 58s. 9d. per ton, and Scotch was not quoted. 
The settlement prices were: 54s. 3d., 463. 9d., and 
58s. per ton. Business was again of a trifling 
character on Monday, only one lot of Scotch changin 
hands, at 543. 34d. per ton. Cleveland was pin 
at 47s. 5d. per ton buyers, 47s. 74d. sellers, cash. The 
only quotation for hematite iron was 59s. 3d. per ton 
sellers. The turnover was again very small in the afternoon. 
Cleveland was done at 47s. 6d. per ton, closing 47s. 44d. 
per ton buyers. Scotch was not quoted. Hematite iron 
was quoted at 58s, 9d. per ton buyers, and sellers at 
59s. 3d. cash, but there was not a deal. The settlement 
prices were: 54s. 3d., 47s. 6d., and 58s. 9d. perton. Not 
a single transaction took place in the pig-iron warrant 
market in the forenoon of Tuesday, but the tone was firm 
for Cleveland, which was quoted at 47s. 6d. per ton buyers. 
Hematite iron was quoted at 59s. cash sellers, and the 
rame one month. Scotch was not mentioned. In the 
afternoon a small business was done, all in Cleveland, 
which changed hands at 47s. 14d. one month, closing 
47s. 04d. buyers, and at 47s. 1d. sellers one month. Hema- 
tite iron closed at 58s. 9d. buyers and 59s. sellers 


cash, while Scotch was quoted at 54s. 3d. cash 
sellers and 53s. buyers one month.. The business 
done amounted to 1000 tons in the afternoon. Busi- 


ness was again et at a standstill this fore- 
noon, the only transaction being one lot of Cleveland at 
47s. one month. The tone was rather flat in the after- 
noon, and business was on a very small scale. The 
settlement prices were: 54s. 3d., 47s., and 58s. 9d. per 
ton. The following are the current prices for makers’ No. 1 
iron : Clyde, 64s. per ton; Gartsherrie and Calder, 64s. 6d.; 
Summerloe, 68s. “g ; * rmu ge i ; Lan ares eo 
the foregoing all shi at asgow; Glengarnoc 
(shipped at ivdsenent, 000, ¢ Shotts shipped at Leith), 
66s. 6d. ; Carron (shipped at Grangemouth), 67s. per ton. 
The rate at which business has lately been done has ranged 
between 25,000 and 30,000 tons, which is a very poor 
output. The weakness of the market is attributable to 
the quieter advices from America, the weakness of the 
New York mone 
pig iron during the month of November in the States. The 
emand amongst the local consumers continues good; all de- 


partments, except the malleable branch, are melting large | 


quantities of iron. The number of blast-furnaces is 87, as 
compared with 83 at this time last year. There have been 
only a few transactions in West Coast hematite pig iron. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday afternoon at 24,879 tons, 
as against 25,797 tons yesterday week, thus showing an 
increase amounting for the past week to 918 tons. 

Finished Iron and Steel.—The news of the past week 
in reference to malleable iron is that an order for 500 
miles of iron fencing for the Transvaal has been secured 
by Messrs. William Bain and Co., Coatbridge. It will 
be used for farm division in that country. This order 
will give a great impetus to the finished iron trade in the 
West of Scotland, which .as latterly been at a very low 
ebb. ‘The steel trade is still holding its own, and prices 
remain practically unchanged. 


‘ourteen Dredgers Built at Renfrew for Natal.—Messrs. 
Simons and Co., Renfrew, who have made dredger- 
building quite a specialty of shipbuilding work during the 
past forty or fifty years, launched yesterday the four- 
teenth steam dredger, and they have still another in the 
yard or on the stocks for the Colony of Natal, and all 
built under the oversight of Sir Walter Peace. The vessels 
that have already gone out to Natal have assisted very 
materially to make the harbour of Durban, and keep it 
in a proper state for landing and shipping troops and 
colonial produce. 








LuaNELLY.—The new dock at Ijanelly is to be called | 


the North Dock, 


| by Mr. W 


market, and the increased production of | C} 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
| Presentation to Mr. F. Brittain.—The members of the 
| Council of the Sheffield Chamber of Commerce and Manu- 
facturers were entertained to dinner on Saturday night 
F. Beardshaw, President of the Chamber. 
During the evening a presentation of an illuminated 
address was made to Mr. Frederick Brittain, who had 
been a member of the Executive Council of the Associated 
Chambers of Commerce for no less a period than twenty- 
seven years. The address set forth that the Chamber 
desired to tender to Mr. Brittain, upon the occasion of his 
resignation of his position as a member of the Executive 
Council of the Association of Chambers of Commerce, 
their sincere acknowledgments and obligations to him for 
the admirable manner in which he represented the 
Chamber upon the Council for so many years. It was 
not necessary for the Chamber to describe the work he had 
done on their behalf in detail, for it would suffice to say 
that the admirable services he had rendered were known 
and appreciated alike by the Association of Chambers of 
Commerce of the country and his own Chamber. 


Iron and Steel.—No movement is noticeable in the con- 
dition of the local industries, and no improvement can 
now be expected until the year has well turned. Con- 
sumers of material are exercising considerable care in 
buying, and only a small amount of business is passing. 
Current quotations for deliveries in Sheffield stand as 
under: West Coast hematites, 693. to 71s. per ton, less 
2h per cent.; East Coast ditto, 64s. 6d. per ton ; Lincoln- 
shire No. 3 foundry, 50s. 6d. per ton ; forge ditto, 49s. 6d. 
per ton; Derbyshire foundry, 53s. per ton ; forge ditto, 
49s. to 493. 6d. per ton ; Bessemer billets, 6/. 15s. per ton ; 
Siemens-Martin ditto, from 7/. 5s. per ton. It is reported 
that a much improved demand fr railway material is 
being experienced in the Midland industrial centres, and 
local makers are hoping to book some satisfactory orders 
before long, as their output at present is restricted. 

South Yorkshire Coal Trade.—Business is a little less 
active, but full time continues to be the rule at most 
collieries. The event of the week has been the settle- 
ment of some of the railway contracts. When the 
negotiations opened the owners quoted 9s. 3d. per ton ; 
but this the companies declined to concede, being an 
advance, It is now announced that the Midland, the 
North-Eastern, and one or two others have succeeded in 
placing contracts at 9s. per ton. In some instances 
owners are still Holding out for their original quota- 
tion ; but it is likely that 9s. will be the general figure. 
In the open market business is being transacted at 9s. 6d. 
per ton. House coal sells fairly readily locally, but 
agents state that little business was transacted in the 
London market this week. Best Silkstone house coal is 
listed up to 13s. 6d. and 14s. per ton; best Barnsley 
coal 12s. per ton, and seconds ion 10s. per ton. Gas 
qualities are in good demand on contract account, but 
small coal continues to meet with only a slow sale at 
irregular prices. 

Yorkshire College Engineering Society, Leeds.—On Mon- 
day, December 8, Mr. H. Ade Clark lectured to the mem- 
bers of this Society on ‘‘The Diesel Oil Engine.” He 
showed diagrammatically the theoretically perfect cycle 
of compression, expansion, and combustion in a gas or oil 
engine. He explained how, in practice, some part of this 

rfection had to be foregone, some degree of efficiency 

ing sacrificed to secure more reasonable bulk and 
weight. He described the mechanical details of the Diesel 
oil engine as at present constructed, and gave particulars 
of some trials he himself had made. As a result of these 
trials, the lecturer had formed a very high opinion of the 
Diesel engine. The initial expense is greater than that 
of electric motors, gas or other oil engines, but the cost of 
upkeep, including interest, depreciation, and sinking 
fund, compares favourably with that of any other power- 
producer, a great advantage being the very low class of 
oil which may be used as fuel for these engines. After a 
oad discussion, a vote of thanks was accorded to Mr. 
ark. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, the market was cheerless in 
tone, and little business was recorded. Buyers were very 
backward, and they regarded the outlook for the future as 
anything but encouraging. This view was borne out by 
the fact that sellers were prepared to enter into contracts 
for delivery over periods next year at a good deal below 
the rates ruling for early delivery. ‘No. 3 g.m.b. Cleve- 
land pig was put at 47s. 6d. for early f.o.b. delivery, and 
sellers were ready enough to dispose of the ruling quality 
at that figure. No. 4 foundry was 47s., grey forge 46s. 6d., 
mottled 3d., and white 45s. 9d., so that quotations for 











| all descriptions of Cleveland pig continue to move in a 
| marked manner in favour of buyers. The closing of the 
| finished ironworks for the holidays will cause pig iron 
makers to have to stock a good deal of their production, and 

| this fact naturally assists in weakening quotations. East 
| Coast hematite pig wassteady, with practically noalteration 
in quotations, but producers complained that ruling rates 
were much below what they should be, considering cost of 
make. Nos. 1, 2, and 3 sold at 563. 3d. for early delivery, 
and No. 4 forge was 53s. 6d. Spanish ore prices were not 
quotably lowered, but dealers experienced difficulty in 
realising the rates that have been named for some time 
t. Rubio was offered by sellers at 15s. 6d. ex-ship 
‘ees. To-day the market was again weak, and anybody 
requiring Cleveland pig iron hesitated to pay the rates 
that were ruling yesterday. For most descriptions, how- 
ever, sellers did not reduce their quotations, but No, 3 








g.m.b. Cleveland pig was somewhat freely offered at 
47s. 3d., and some firms might have taken even a trifle 
below that figure. Producers were very reluctant to 
reduce prices. 


Manufactured Iron and Steel.—With the exception of 
those turning out railway material, finished iron and 
steel firms are very badly employed, and on this account 
the Christmas holidays will probably be much longer 
than usual. Rail producers are better off for work than 
they have been for years, and they report that a good 
number of inquiries are still being made. Makers 
of railway chairs are also now fairly well situated, 
The plate and angle branches, however, are in a 
worse condition than ever, and this seriously influences 
the whole of the trade of the district. The following are 
the market quotations: Common iron bars, 6/. 5s.; best 
bars, 6/. 15s.; iron ship-plates, 6/. 5s.; iron ship angles, 
61. 23. Gd.; steel ship-plates, 5/. 10s.; and steel ship- 
angles, 5/. 7s. 6d.—all less the customary 24 per cent. dis- 
count for cash. Heavy sections of steel rails are firm at 
5. 103.; and cast-iron railway chairs are steady at 
3/. 12s. 6d.—both net at works. p 


Coal and Coke.—On the whole, the demand for fuel is 
good and prices are steady. Coke is still in large request 
both for local consumption and for shipment. Average 
blast-furnace qualities are 163. per ton delivered at Tees- 
side works. ; 








Utitisinc Lopore Faiits.—The owner of Lodore 
Hotel and Falls (Mr. J. 8S. Harker, Portinscale) has 
completed arrangements for utilising the falls to supply 
electricity for lighting the hotel and other purposes, 
The work has mn planned in such a way as to avoid 
interference with the picturesqueness of Lodore and its 
surroundings. The Falls will remain intact, and no water 
being required except during the hours of darkness, the 
flow in the daytime will continue as at present. 





‘* RHODESIAN Hanp-Boox.—Issued by the London Stock 
Market Report, at 24, Throgmorton-street, E.C., as one 
of their sixpenny financial hand-books. This publication 
deals with 142 separate mining and other companies 
associated with Rhodesia. It is pointed out that the 
monthly production of gold has greatly increased—the 
year 1899 saw 65,300 0z. won ; 1901, 172,058 oz. Railway 
development is also said to be steadily progressing. 
There are now under construction 300 miles of railway ; 
and it is stated that the junction of Buluwayo and Salis. 
bury will be completed by the end of the year, so that it 
will be possible to travel from Beira to the Cape—a dis- 
tance of 2000 miles. The line is also being pushed north- 
ward to the Zambesi. 

Tue Institution OF EtxcrricaL Enernrerrs.—The 
annual dinner of the Institution of Electrical Engineers 
was held in the Hotel Cecil on Wednesday evening last, 
Mr. James Swinburne, the President, occupying the chair. 
The gathering was even more than usually successful. 
An entertainment being arranged for at the end of the 
meal, the speakers to toasts were requested to be brief, 
and, perhaps, in consequence, for the most part succeeded 
in being witty. The principal guest was Lord Justice 
Cozens-Hardy, who replied for the toast of ‘‘the Law,” 
and, in a humourous reference to patent actions, besought 
his audience to invent some method of shortening such 
cases, and especially the speeches of counsel. He thought 
an exceptionally good patent would be obtainable for such 
& process, since its utility would be evident and its 
novelty unquestionable, whilst he could, on behalf of his 
colleagues of the bench, assure to the patentee a benevo- 
lent interpretation of his specification. 





Tron AND Steet Trape Revigw.—Messrs. Bollirg 
and Lowe, 2, Laurence Pountney-hill, London, E.C., in 
their annual review of the iron and steel trade of 1901-2, 
state that the feature has been the heavy shipment of 
material from Europe to the United States, and to South 
America and Mexico for United States account. The 
exports of steel rails, slabs, blooms, and billets have run 
into hundreds of thousands of tons, a striking contrast to 
the state of things three years or so ago, when the United 
States was pouring her surplus of these articles, as well as 
pig iron and ferro-manganese, into this country, the 

ontinent of Europe, and many of our Colonies, besides 
competing severely with us in the Far East. It will be 
remembered that even some of the English and Irish Rail- 
way Companies drew their rail supplies at that time from 
there. Such changes and fluctuations are very disturbin 
and difficult to cope with, and it behoves the merchant an 
the manufacturer to be constantly on the watch for them, 
and by carefully husbanding his resources and improving 
his plant to be in a position to combat them. The pro- 
duction of pig iron this year is estimated at 8,000,000 po | 
as against 17,500,000 tons in the United States, an 
9,000,000 tons in Germany. The figures for the United 
States will show an increase of about 1,700,000 tons, while 
ours remain stationary. The coal trade generally has been 
good and fairly remunerative. We estimate the quantity 
to be raised this year at 222,000,000 tons—last year's was 
219,000,000 tons. Shipbuilders at present are eng 
completing old orders; as regards the future, the prospect 
is far from cheerful. The tendency of owners 18 to 
lay up boats, as freights give little or no profit, and con- 
sequently there are very few of the “tramp” class on the 
builders” books, and this condition will hold for some 
time. Manufacturers of rolling stock and permanent.way 
material have been, and will ty well employed for = 
time. In 15 years Canada’s general exports to this 


country increased 85 per cent. ; she is fosterin industries 
oy the raw 


hopeful 


by liberal bounties, which so far serve to emp 
material, such as ore, &c., on the spot ; they are 
this year of producing 500,000 tons of pig iron, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has shown little change ; 
the best descriptions have made 14s. 3d. to 14s. 6d. 
per ton, while secondary qualities have brought 13s. 3d. to 
13s. 6d. per ton. House coal has shown firmness in con- 


Rhondda large has made 14s. 6d. to 14s. 9d wl ton. 
Patent fuel has exhibited scarcely any change. oundry 
coke has brought 18s. 6d. to 20s. per ton, and furnace 
ditto, 15s. 6d. to 17s. 6d. per ton, free on board. As 
regards iron ore, Rubio has been quoted at 14s. 6d. to 
14s. 9d. per ton, Almeria at 14s. 9d. per ton, and Tafna at 
15s. 3d. to 15s. 6d. per ton. 


Miners and the Coal Tax.—At a meeting of the executive 
council of the South Wales Miners’ Federation at Cardiff, 
on Saturday, a letter was read from the Northumberiand 
Miners’ Association asking (in view of Mr. C. Fenwick’s 
statement that miners’ wages were being reduced owing 
to the coal tax) the South Wales miners to co-operate 
with Northumberland and other districts in determining, 
through a national conference, what steps should be taken 
to prevent a reduction of wages by the tax. The meeting 
promised its support to the movement, and its endeavour 
to obtain the support of the Miners’ Federation of Great 
Britain. 

South Wales Coal and Iron.—The shipments of coal 
from the six principal South Wales ports—Cardiff, New- 

rt, Swansea, Port Talbot, Neath, and Llanelly—in 

November were: Foreign, 1,753,989 tons; coastwise, 
297,971 tons; total, 2,051,960 tons. The shipments of 
iron and steel from the six ports in November were 
2787 tons; of coke, 7241 tons; and of patent fuel, 
93,789 tons. The shipments of coal from the six ports in 
the eleven months ending November 30 this year were: 
Cardiff, 15,220,333 tons; Newport, 3,334,900 tons ; 
Swansea, 1,956,811 tons; Port Talbot, 505,683 tons; 
Neath, 275,172 tons; and Llanelly, 249,402 tons; making 
an aggregate of 21,542,301 tons. The shipments of iron 
and steel were: Cardiff, 22,896 tons; Newport, 19,393 
tons; Swansea, 10,162 tons; and Port Talbot, Neath, 
and Llanelly, nid; making an aggregate of 52,451 tons. 
The shipments of coke were: Cardiff, 44,724 tons ; New- 
port, 17,062 tons; Swansea, 8173 tons; Port Talbot, 
16,105 tons; and Neath and Llanelly, ni/; making an 
aggregate of 84,064 tons. The shipments of patent fuel 
were : Cardiff, 361,074 tons ; Newport, 67,471 tons ; Swan- 
sea, 472,527 tons; Port Talbot, 62,792 tons; and Neath 
and Llanelly, ni?; making an aggregate of 963,864 tons. 








Navat Erricrency: Erratum.—In the letter on this 
subject by Mr. P. M. Staunton in our last issue, at page 
777, the following misprints occur: ‘‘ Overcoming often 
resistances offered by the plate” should have been ‘‘ over- 
coming of the resistances,” &c.; ‘‘ virtually informed ” 
should have been ‘‘ reliably informed ;” in the last para- 
graph, ‘‘this Ordnance Committee” should have been 
“the Ordnance Committee.” 





Firry Years’ Sarpsurtpinc By Lorp ARMSTRONG’S 
Firu. — During the past fifty years the group of 
firms now known as Messrs. Sir W. G. Armstrong, 
Whitworth, and Co., Limited, have built 732 vessels, 
of nearly one million gross tons, and over one million 
indicat horse - power. The ships built comprise 
war vessels, passenger and cargo vessels, ice-breaking 
steamers, vessels for the carriage of petroleum in bulk, 
suction dregders, railway ferry steamers, and _ve:sels of 
various types. We print below an interesting Table 
giving particulars of the various classes of vessels con- 
structed at their Walker and Elswick shipyards from 
1852 to 1902: 





: 
Indicated 











| Gross 
— Number. | Horse- 
Tonnage. | power. 
Passenger and cargo steamers .. 379 | +=518,038 | 284,131 
War vessels .. be a3 a“ 103. | «186,129 | 548,255 
Paddle steamers .. Ae: es 92 24,624 | 29,106 
Petroleum steamers ee a v7 220,357 108,636 
Ice-breakers, dredgers, and 
vessels of various types +] 81 49,340 35,250 
SCR | 998,488 | 1,005,378 
' 








Our Coat AproaD.—The exports of coal from the 
United Kingdom in November showed a considerable 
rally, the total rising to 4,101,322 tons, as compared with 
3,469,365 tons in November, 1901, and 4,059,523 tons in 
November, 1900. The expression ‘‘coal,” it should be 
observed, includes also coke, cinders, and patent fuel. 
The largest exports of November were, as is usually the 
case, those made to Germany, France, and Italy, which 
. Compared as follows with the corresponding exports in 
November, 1901, and November, 1900: ; 


Nov., 1901. | Nov., 1900. 








| 
Country. | Nov., 1902. 
tons | _ tons tons 
Germany .. .. ..| 528,108 463,180 537,012 
_/, ere tere 687,272 | 789,556 


Ss ee a capt 482,014 





The increase in the movement of British coal to Germany 
and France in November is explained by the prevalence 
of labour difficulties in France—difficulties which have 
now, however, ceased to exert any influence. The aggre- 
gate exports of coal from the United Kingdom in the first 
eleven months of this year amounted to 41,151,817 tons, as 
compared with 40,334,579 tons in the corresponding 
Period of 1901, and 42,503,0}4 tons in the corresponding 
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The traffic receipts for the week ending December 7, 
on 33 of the principal lines of the United Kingdom 
amounted to 1,782,410/.,. which was earned on 2514 
miles. For the corresponding week in 1901 the receipts 
of the same lines amounted to 1,771,404l., with 20,1 
miles open. There was thus an increase of 11,006/. in the 
receipts, and an increase of 98 miles in the mileage. 


From a paper by Mr. E. Bjerregaard, published in a 
recent issue of the Railroad (razette, it appears that it 
is now possible to travel between New York and Phila- 
delphia by means of electric railways. The distance 
covered is about 110 miles, and the time taken eight or 
nine hours. The passenger would have to change cars 
nine times en route, but his fare would be only 5s., or 
less than half the regular railway fares. 


The consumption of iron per head of the population in 
Germany has fallen this year from 89.2 to 66.6 kilo- 
grammes. These figures are more impressive when it is 
recollected that the consumption per head in 1900 was 
131.7 kilogrammes. Curiously enough the exports of iron 
for the first nine months of 1902, as compared with 1901, 
show an increase of 761,000 tons, or 50 per cent.; and it is 
a whether all this exported iron was sold at a 
profit. 

In a paper read before the Rocky Mountain Railway 
Club, Mr. i P. Roesch stated that with the advent of 
large cylinders on locomotives the wear of cylinders and 
valves has greatly increased, and is now responsible 
for a large portion of the expense of maintenance. In the 
case of large compound engines, it has: been the practice 
to have a lubricator for each cylinder, that for the high- 
pressure feeding in two drops of oil per minute and that 
on the low-pressure four drops of oil per minute. This 
allowance, he considers, insufficient, particularly when 
coasting downhill. Under such conditions he has known 
an indicator to ke clogged up with cuttings from the 
cylinder. 


It is officially announced that the Grand Trunk Rail- 
way is about to carry its metals right across Canada to 
the Pacific, where the terminus will be either on Bute 
Inlet or at Port Simpson. The former is in latitude 51 
deg. and the latter about latitude 54 deg., opposite Queen 
Charlotte’s Island, or about the same latitude as York. 
Being on the western coast.of the continent, the climatic 
conditions are not much different from those of similar 
latitudes in the United Kingdom. The line will run 
through Northern Ontario, Manitoba, Saskatchewan, and 
Alberta, crossing the Rockies either by the Valley of 
the Peace River, or its tributary the Pine River. The 
estimated cost is from 16,000,0007. to 21,000,0007. 


The Agent-General for New South Wales has received 
a statement showing that the gold production of New 
South Wales for the nine months ended September 30 
was 184,032 fine ounces, valued at 781,724/. The value 
of the silver, copper, tin, and coal exported from this 
State during the September quarter of this year was 
920,972/., a decrease of 180,415/. as compared with the 
corresponding period last year. The copper and tin 
exports include metal to the value of 11,453/. and 17,1111. 
respectively, refined in this State from imported ores. 
With these exceptions, the figures represent the output 
of the mines of New South Wales. The value of the 
silver, copper, tin, and coal exported a the nine 
months of this year is 2,659,261/., being a decrease of 
666,648/. on that of the corresponding period of last year. 


The sturdy Northumbrian is generally reputed to be 
a hard-headed man of business; and we note that even 
local authorities in this region are capable of considering 
works of public utility from a business point of view, in 
a way which is rare in the home counties. The Urban 
District Council of Walker-on-Tyne, having made all 
arrangements for erecting and working an electric-light 
station of their own, had the good sense to transfer this 
order to the Newcastle Electric Supply Company, on 
receiving from the latter a very advantageous proposal as 
to terms of supply. In the Metroplitan district any pro- 
posal of this kind would certainly have met with the 
most violent opposition, whatever its merits from a busi- 
ness point of view. At Walker the local authority has, 
however, laid the supply mains. These are on the three- 
wire system, with 480 volts between the meters. In- 
candescent lamps are used for public lighting. It was 
originally intended to run a dust destructor in connection 
with the council’s proposed generating station; and 
though, as mentioned above, the latter proposal was 
abandoned, the destructor has nevertheless been erected, 
being badly needed. The contract was given to Messrs. 
Meldrum Brothers, of Manchester, who have supplied 
a two-unit plant, each unit being capable of consumin 
40 to 60 tons of refuse per day. Messrs. Handcock an 
Dykes, of 1, Victoria-street, 8. W., have acted as engineers 
to the work. 


The Rivers Committee of the London County Council 
report that their attention has been directed to a report 
by the engineer of the Lea Conservancy Board, which 
contained some interesting figures showing the reduction 
in the quantity of water in the River Lea and its tribu- 
taries. It appeared from gau rp taken at Fielde’s 
Weir, between the intakesof the New River and East 
London Water Companies, that the mean daily flow for 
the month of October last was 10} million gallons, for the 
first ten months of 1902, 204 million gallons, and for the 


meeting of the Institution of Electrical Engineers held | a smal I 
on Thursday, December 11. We hope shortly to repro- | Rib was also dry at Westmill, and that of the Bean at 
sequence of the prevalence of colder weather; No. 3] duce this paper in full. 


(1882-1901) 82} million gallons. The report also stated 
that the river bed was found to be dry above Church- 


A PAPER dealing with the ‘Photometry of Electric | street, Luton, that the bed of the tributary Mimram was 
was read by Dr. J. A. Fleming, F.R.S., at the ae dry re Kimpton Mill, and that there was only 
poo: 


below the same. The bed of the tributary 


Frogmore Park. The report of the water examiner for 
October last showed that the ave’ daily quantity 
of water abstracted during the month by the New River 
Company from the River Lea above Fielde’s Weir was 
16,865,499 gallons, while the average daily quantity taken 
by the East London Water Company from below the 
weir and from storage was 6,721,139 ons. No parti- 
culars were given as to what proportion of the 6,721,139 
gallons was taken from storage, but there seemed to be 
no doubt that, except for a small quantity required 
for navigation purposes, the water companies abstracted 
all the water of the River Lea during the month in 
question. 


In May last the Secretary of State for India appointed 
a committee of experts, consisting of Mr. C. S. Nares, 
Mr. C. A. Hartley, and Mr. W. Matthews, to report 
whether the proposals which had been submitted to his 
lordship for the 1mprevement of Madras Harbour, and to 
aka if possible, the existing liability to serious 
amage from cyclones “‘ are pemeey feasible and suit- 
able in the conditions of the harbour, including the 
permis accumulation of sand to the south of it.” 

he full terms of the report of the committee have now 
been published by the Madras Mail. The scheme sub- 
mitted provided for the opening of a new north entrance, 
and the closing thereafter of the existing eastern en- 
trance, the new entrance to be 400 ft. in width, and to 
be protected seaward by the construction of a break- 
water arm 1600 ft. in length, commencing at the outer 
portion of the curve in the existing north pier, and ex- 
tending therefrom in a direction practically parallel with 
the shore line. It was further a pet that the centre 
of the new north entrance should be placed at a distance 
of 820 ft. shoreward of the inner face of the protecting 
arm. The project was framed by Mr. de Winton, the 
chief engineerto the Madras Government, who estimated 
the cost at 196,6677. The committee peeve unhesi- 
tatingly in favour of the principle of the proposal, being 
of opinion that, whilst the eastern entrance remains open, 
the harbour must unquestionably be deficient in declien, 
and, on the occasion of cyclones, might even be dangerous 
to vessels lying within its area. They consider that there 
is no satisfactory mode by which the existing entrance 
can be effectively or sufficiently protected, either by a 
sheltering arm in connection with the south pier or by 
isolated moles or otherwise, without at the same time 
creating such difficulties with regard to the navigation 
of the entrance and other matters as would render the 
adoption of such expedients altogether inadmissible. 
Difficulties will have to be encountered in carrying out 
the scheme, but the committee see no other effective 
method of dealing with the local conditions of the site, 
including that of the growth of sand and its inevitable 
travel northwards. Subject to certain modifications on 
points of detail, and not affecting the principle of the 
scheme, the committee recommend its adoption, and 
believe that, if the works are effectively carried out, the 
harbour will be rendered sufficiently quiet for the safe 
and convenient berthage of vessels under all conditions 
of weather. : 








AMERICAN Ro.uine Stock.—At the close of last year the 
equipment of the railroads of the United States comprised 
39,729 locomotives and 1,445,283 cars. Of this great 
total, 27,144 were passenger cars, 8667 baggage and mail 
cars, and 1,409,472 freight cars. 





IpswicH ENGINEERING Society.—At a general month] 
meeting of this Society held on Monday evening, the 15t 
inst., Mr. H. B. de Beer, chairman of the council, read a 
pre upon ‘‘ Mechanical Stokers.” The president, Mr. 
. Collard, occupied the chair. Mr. de Beer showed 
that the problem of the mechanical firing of furnaces had 
been closely studied by many engineers since 1819. The 
—— 7 a discussion which was continued b’ 
r. R. 8. Lewis, Mr. H. V. Pegg, Mr. W. S. Everard, 
Mr. W. Reavell, and Mr. R. H. Unsworth. It seemed 
to be admitted that there are almost imsuperable diffi- 
culties in the way of relieving, by the use of any machine 
yet devised, that most arduous and trying of all work 
of the kind—the stoking of furnaces on board ship. A 
cordial vote of thanks was accorded to Mr. de Beer. 


PurrsonaL.—Messrs. T, Harding Churton and Co., of 
Atlas Works, Leeds, have appointed Mr. Robert Jones, 
of Swansea, to represent them for the sale of their dy- 
namos and electric motors in South Wales and Mon- 
mouthshire.—The Grand Central Council of Fire Brigades 
has nominated the chairman of the Fire-Prevention Com- 
mittee (Mr. Edwin O. Sachs) as President of the Inter- 
national Technical Commission on Fire Protection, in 
recognition of his services to the fire brigade forces of the 
world. The Grand Central Council represents the lead- 
ing Fire Brigade Associations of Europe, as also of the 
United States and some of the South American Repub- 
lics, and was constituted on the occasion of the Paris 
Fire Congress of 1899. Its headquarters are Brussels, 
and its executive meets half-yearly.—Messrs. Fraser and 
Chalmers announce that they have secured a licence for 
the manufacture of the Kérting double-acting gas engine 
for all purposes save that of dynamo-driving. They are 
prepared to build one-cylinder engines up to 1500 horse- 

wer and — engines up 3000 horse-power.— 
e are requested to state that the offices of the Type- 
writing Telegraph Corporation, Limited, have been ree 
moved to 92, Queen Victoria-street, E,0, 
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THE USE OF BLAST-FURNACE GAS IN GAS ENGINES. 
(For Description, see Page 809.) 
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AN OBJECT-LESSON IN MUNICIPAL 
TELEPHONES. 


Tue Postmaster-General has now given his deci- 
sion in the matter of the sale of the Tunbridge 
Wells municipal telephone system to the National 
Telephone Company, and we may therefore pro- 
perly consider at this point whether any lessons 
may be learned from this transaction. It certainly 
deserves more than passing notice, for other towns 
have been aiming at installing municipal telephones 
in their areas, and the sale of the Tunbridge Wells 
system after one year’s trial is bound to have a 
considerable effect upon these other communities. 
The supporters of municipal trading can scarcely 
object to a discussion of this question, for their 
main argument, that objections to such trading 
are purely academic, does not apply in this case. 
Here we have practical experiment to go upon, 
and the general public may fairly be invited to 
consider the result. 

What, then, are the facts? The Tunbridge 
Wells Corporation, under Act of Parliament, ap- 
plied for a licence to conduct telephone business 
within its municipal area. This was granted, and 
in 1901 the Corporation telephone exchange was 
opened. The capital for the installation was pro- 
vided by borrowing the sum of 28,0001., of which 
25,0001. was obtained in the form of a loan, and 
an extra 3000/. by the issue of Corporation Stock. 
Before the Corporation entered upon this business, 
the National Telephone Company had their system 
in the municipal area, but it appears not to have 
been entirely satisfactory, especially with regard 
to the rates charged to subscribers. In 1896 the 
number of subscribers was 112, and this number 
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had increased to 450 in 1901, when the Corporation's 


system was opened. The municipal system aimed 
at providing a good and efficient service at cheap 
rates (51. 17s. 6d. for unlimited service), and no 
doubt it carried out this object. Subscribers were 
soon obtained, and in November of this year the total 
number was 853. But unfortunately for the Corpo- 
ration, the National Telephone Company did not 
agree to ‘‘shut up shop” and quietly retire from the 
municipal area. They reduced their rates to one- 
half the former price—from 8I. to 4l.—and so began 
a fierce competition with the Corporation ; and it is 
important to notice that the number of National 
subscribers increased from 450 to 1015—an increase 
of 565—while the Corporation secured its 853 sub- 
scribers. This duplicate system involved two ex- 


21 | changes, and the supporters of one system were 


not able to communicate by telephone with sub- 
scribers to the other, so that, in fact, 180 persons 
found it necessary to support both. 

It is clear from these figures that. the keen com- 
petition of the National Telephone Company has 
deprived the Corporation of many subscribers, 
whose support was relied upon in estimating the 
probable success of the scheme. But besides this, 
the original cost proved to be greater than was ex- 
pected—28,000/. instead of 25,0001.—and according 
to the report of the telephone manager, a further 
sum of 10,0001. would be required to finish the 
work of construction in hand. It is not surprising 
therefore that many of the ratepayers looked with 
alarm on the prospect of so greatly increasing their 
local debt when there was but little promise of a 
profit on the undertaking being earned. Meetings 
appear to have been arranged between the town 
clerk and Mr. Gaine, of the National Telephone 
Company ; and the resolution carried on Wednes- 
day, November 12, by the new council—elected to 
a large extent on the telephone question—is the 
direct outcome of these interviews. 

Assume, for the moment, that a telephone 
system.is a legitimate undertaking for a municipal 
corporation. The question then comes to be this : 
Whether it is advisable or expedient for the cor- 
poration to enter on the business? Telephones 
are undoubtedly great conveniences to business 
men, but the number of citizens in any town to 
whom they are an absolute necessity is but a small 
proportion of the whole body of ratepayers. It 
seems clear, therefore, that it is inadvisable at 
least, if not entirely wrong, for the corporation to 
increase the local debt by the large sum neces- 
sary for a telephone system, unless it is abso- 
lutely clear that the undertaking will be profit- 
able, or will, at least, not result in financial 
loss. If there is a loss, then the small proportion 
of the community which uses the telephone is being 
provided with a convenience at the expense of rate- 
payers who do not use it. It is no argument to 
say that these others can have the same privileges 
if they like ; the telephone to them is unnecessary, 
and they ought not to be required to pay for it, in 
order that others who do wish to use it should be 
supplied at a cost which does not cover expenses. 
We are ready to admit that the Tunbridge Wells 
Corporation expected to make a profit from their 
scheme, and we have no desire to taunt them with 
their failure in this respect. What we do wish to 
emphasise is that their failure should lead other 
corporations, which have thought of following the 
example of Tunbridge Wells, to consider carefully 
their position before they take the final step ; for 
if they fail, they will not have the excuse available 
to Tunbridge Wells, that the scheme in that town 
was the pioneer scheme for municipal telephones, 
and that they had no facts, or insuflicient facts, to go 
upon in estimating the probable success or failure. 

The first point in which the Tunbridge Wells Cor- 
poration went wrong is that they do not seem to 
have anticipated a keen competition with the tele- 
sense authority in their midst. The rates seem to 

ave been fixed in expectation of something over 
1100 subscribers. Cheapness of service was the 
main aim, but when the Telephone Company at once 
began a rate-cutting competition, the Corporation 
was unable to save itself from defeat. In the first 
place, their capital was inadequate for competition 
of this sort, and, in the second place, many rate- 
payers preferred to take the National system at the 
new rates rather than the municipal system. 
There is a lesson here that municipal enterprise, 
however successful it may be in dente with a 
monopoly, is quite out of place when it has to 
compete on level terms with an influential private 
company. Of course, the competition could be 





carried on for a time, and even a rate-cutting policy 
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pursued, resulting in a loss to the ratepayers ; but 
that could not kill an association like the National 
Telephone Company, which is not dependent solely 
upon Tunbridge Wells for its income. And further, 
when it is apparent or suspected that an under- 
taking of this kind, which is conducted for the 
benefit of a few, and not for the whole community, 
is resulting in a loss, ratepayers are apt to become 
restless, and to express disapproval at the polls. 
This has happened at Tunbridge Wells, and we see 
how a large scheme may be hastily entered upon 
and as hastily thrown over by the whims of voters. 
We notice that meetings of ratepayers were held to 
protest against the sale to the Telephone Company, 
and we can readily believe that some of the sup- 
porters of these meetings were at the recent elec- 
tions opponents of the municipal telephone scheme. 
There are many men who are always ready to suit 
their opinions to the popular cry, but this fact 
should make municipal corporations all the more 
careful in entering upon a costly undertaking, 
merely because they are asked to do so by voters 
who have not weighed, and are not qualified to 
weigh, the pros and cons of the question. 

Another point which ought to be noticed by corpo- 
rations meditating telephone systems is the cost of 
the scheme at Tunbridge Wells. To supply less 
than 1000 ratepayers with telephones a sum of 
28,0001. has been borrowed, and another sum of 
10,0001. is already necessary. It is, too, commonly 
supposed that every new subscriber means increase 
of revenue with hardly any increase of expenditure ; 
but however true this may be of some undertakings, 
it is not true of telephones. Every fresh sub- 
scriber requires an outlay of capital in plant, 
and there is quite a considerable increase of ex- 

venditure to be put against the additional revenue. 
Ve notice that the Corporation of Hull has applied 
for a loan of 47,3501. for a telephone service for the 
whole area. We can only hope that the result of 
the experiment at Tunbridge Wells has been fully 
considered in all its bearings by the councillors of 
Hull. Leicester has evidently taken warning, for 
it has, since these events at Tunbridge Wells, 
decided not to go on with its municipal telephone 
scheme. 

We do not discuss here the general question 
whether a telephone business is a legitimate sphere 
for municipal enterprise. It is sufficient to con- 
sider the question as one of expediency, and we have 
seen that there are many serious objections against 
it on that ground alone. There is only one other 
point we need mention. It has been stated that 
the result at Tunbridge Wells has been brought 
about by improper means on the part of the sup- 
porters of the Telephone Company. Considering 
the agitation which has been carried on from the 
outset of the scheme by the local Ratepayers’ 
Association, we are not disposed to give much cre- 
dence to this report ; but if it were true, our argu- 
ment would be enforced rather than weakened, for 
it would show that municipal corporations can be 
induced to pass important resolutions from corrupt 
motives; and we have steadily maintained that 
everyone should aim at minimising to the utmost 
the possibility of corruption in municipal life. The 
only way to do so is to keep them free from com- 
mercial dealings as much as possible. 

The only gain to Tunbridge Wells by their ven- 
ture is that they have succeeded in greatly reducing 
the charges of the Naiional Telephone Company in 
their area, On this they may congratulate them- 
selves; but let others meditate before they 
enter upon similar schemes for the same purpose. 
The Postmaster-General has allowed the sale to take 
place in this case, subject to certain conditions 
which the National Telephone Company has ac- 
cepted ; but at the same time he has made it quite 
clear that he disapproves of such dealings in muni- 
cipal =. icences, and that one object of 
granting them was to ensure competition. He may 
therefore very readily make it a condition of future 
grants of licences that no such sales shall take 
place ; and corporations adopting such undertakings 
with undue haste or upon incomplete consideration 
may find themselves saddled with heavy losses 
from which they have no chance of escape. 








THE TENDENCY OF ENTERPRISE. 

Tue third annual address of Mr. George Westing- 
house, head of the several Westinghouse companies 
of the United States, England, and the Continent, 
to the shareholders of the British company, last 
week, contained valyable economic suggestions, 





capable of broader application, and touching general 
industrial development in the United Kingdom. 
Probably no man is better qualified, by reason of 
his practical knowledge and exceptional experience, 
to speak with authority upon the present practice 
of generating power, of its transmission, and of the 
latest devices in electrical traction for all purposes, 
than Mr. Westinghouse. The individual head of a 
group of modern works, successfully manufacturing 
a wide range of machinery in different countries, 
dealing alike with water, steam, air, gas, oil, elec- 
tricity, and all known methods of mechanical 
power, and representing in the aggregate an 
organisation of 20,000 people, Mr. Westinghouse is 
the personal magnet that has attracted the most 
advanced, capable, and practical engineers of our 
times ; and these men have been drawn alike from 
the United States, Germany, Russia, France, and 
Great Britain. It is no exaggeration to say that 
within this organisation may be found, harmoniously 
working for one end, the collective wisdom of latter- 
day mechanical science. When, therefore, the head 
of this organisation touches upon problems which 
Mr. Westinghouse and his large staff of experts are 
devoting time and energy in solving, the utterances 
are deserving of especial consideration. The most 
vital question dealt with by Mr. Westinghouse 
in his interesting address last week was the waste 
of fuel in manufacture-and transportation. Under 
the present practice of generating power, he 
claimed that more than one-half of the fuel used 
is wasted as compared with possible results. 
This is a serious statement, and one calculated 
to arrest attention when made by scientific inquirers 
and by theoretical professors who haye no practical 
plan to offer to stem the waste. When the warn- 
ing comes from such a practical source as Mr. 
Westinghouse, we have a right to expect, and in 
this we are not disappointed, suggestions for much- 
needed economies. But it may be well to quote 
Mr. Westinghouse’s statement : 


This waste of fuel and the amount and value thereof 
are so appalling as to justify large expenditure of capital 
to effect the saving of a commodity of vital importance, 
the supply of which is being rapidly exhausted. Recently 
the attention of the whole world has been particularly 
drawn to the subject by reason of the prolonged strike of 
the miners in the anthracite coal districts in Pennsylvania, 
one effect of which has been to greatly enhance the price 
of all kinds of fuel. It is estimated that over 600,000,000 
tons of coal are annually mined and consumed throughout 
the world. The field of activity, and the incentive for 
those who manufacture the apparatus to effect a saving 
of half of this output of coal need not be enlarged upon. 

The annual saving of one hundred and fifty or 
two hundred millions sterling would seem to be a 
sufficient incentive to secure the best and clearest 
thoughts of engineers throughout the world. There 
is a wide margin for invention here, as the practical 
man is not looking for a magical device that will 
save it all at once. Mr. Westinghouse has several 
suggestions to make, all of which will effect gradual 
saving of power, both actually by the consumption 
of less fuel or by indirect methods which increase 
efticiency. So long as steam is depended upon for 
driving electric generators, the steam turbine for 
large units, he believes, is the best device for 
power purposes. On the other hand, it is his con- 
viction that the gas engine will become the most 
important instrument for the cheap production of 
power, ‘“‘particularly if a simple and effective device 
be found to remove tar or dust from ordinary soft 
coal producer-gas.” The great difficulty or ex- 
pense experienced in freeing producer-gas from tar 
and other impurities has been an obstacle to its 
general use. This removed, these engines, now 
built almost any size required, will come into 
general use, and will result in a great saving of 
fuel. 

While on the subject of fuel-saving devices, it is 
important to refer to what Mr. Westinghouse 
has to say in relation to electrical power-distribu- 
ting plants. The prospects of electric power dis- 
tribution are very good in Great Britain, and 
already a large number of ‘‘ power areas” have 
been surveyed and marked out. Parliamentary 
powers for these enterprises, not only embracing 
areas in England or Wales, but in Scotland 
and Ireland, have been secured, several are in 
course of construction, and more than one in 
operation. The pioneer electric power company 
is the Newcastle-upon-Tyne Electric Supply Com- 
pany, which has been exploited by some of the 
strongest power consumers in our great north- 
eastern manufacturing and railway district. Of 


this concern the North-Eastern Railway Com: 





pany will purchase the power required to run the 
forty-five miles of electrical suburban railway which 
they have projected. The British Westinghouse 
Company has recently been awarded the construc- 
tion of the works for the Clyde Valley Electric Power 
scheme. The area covered by this has been aptly 
described as ‘‘the kernel of industrial Scotland.” It 
has the great industrial city of Glasgow for a centre. 
There are some 1200 works of importance within it, 
many of them large iron and steel works, with a 
liberal sprinkling of coal-pits, shipbuilding yards, 
and chemical works. The power will be distributed 
over a radius of 14 miles from the several stations. 
The result will be an immense saving in the ccst 
of fuel. It is of importance to note what the man 
whose British company will construct this great 
plant has to say on the value of electrical power- 
distributing facilities to railway companies who 
take the initiative in handling their suburban traffic 
by electricity. This power, Mr. Westinghouse has 
always claimed, can be purchased much more advan- 
tageously of central power-houses than by estab- 
lishing smaller generating stations along the lines 
for the companies’ own use. The adoption of this 
policy would in no way benefit Mr. Westinghouse 
as a manufacturer of power-stations, so his testimony 
can hardly be said to be prejudiced. He says: 

In the case of general power one advantageously 
located, each to supply a number of users, the total appa- 
ratus, material, ar capital required for their construction 
would probably not exceed one-half the amount needed if 
each of the railway companies should proceed to establish 
the numerous small plants which would be required for 
the operation of their local train service in a very extended 
area. 

Surely this saving of half the expenditure in 
fresh capital by securing a supply of electricity 
from companies already having the required Parlia- 
mentary powers, or from other corporations yet to 
be formed, is well worth the serious attention of rail- 
way managers. The suggestion is accentuated by 
reason of the present criticism of heavy expendi- 
ture charged to capital account. If such a supply 
of electric current were to-day available along the 
lines of railway, there would, as Mr. Westinghouse 
says, undoubtedly be a rapid development of electric 
traction upon branch lines which are now operated 
with ‘‘little satisfaction to the public, and at great 
cost to the railway companies.” 

On this point we may, perhaps, give a concrete 
illustration, which is also referred to by Mr. West- 
inghouse in the course of his instructive address, 
Speaking of the electrification of the Mersey Rail- 
way—a work which the British Westinghouse 
concern will probably complete or have in operation 
early next month—Mr. Westinghouse reminded 
his hearers of the great increase in value of street 
or suburban railways after the installation of 
electric traction. For example, the Manhattan 
Elevated Railway Company recently electrically 
equipped its lines at an expenditure of over three 
millons sterling. The results, with only a portion 
of the equipment in operation, have led to the 
leasing of other property of that company by the 
Inter-Borough Rapid Transit Company, which con- 
trols the operations of the Underground Rapid 
Transit Railway, now under construction at the 
expense of the city of New York, at a rental 
equivalent to 7 per cent. upon the shares of the 
Manhattan Company, which have _ heretofore 
only earncd 4 per cent. Many other similar 
illustrations could be given of railways in America 
more than doubling their earning capacity after 
the lines have been equipped with electric traction. 

Another striking feature of this address, and one 
of particular interest to the British public, is the 
fact incidentally alluded to by Mr. Westinghouse 
in speaking of the great terminal extensions of the 
Pennsylvania Railway in New York, which, includ- 
ing various tubular railways, connections, and 
stations, will involve an expenditure far exceeding 
10 millions sterling. We quote from the address 
as follows : 

Already railways are planning to extensively use elec- 
tricity for the operation of suburban traffic, especially in 
and near New York, where the ever-increasing passengeT 
traffic has developed new a which, apparently, 
can only be solved by the relegation of locomotives to the 
scrap-heap and the use of electric motors in their stead. 
The manufacturing and engineering operations involved 
in these new developments are so stupendous and of so 
novel a character that it has become very difficult for a 
sing] engineer, howeverable, to adequately meet the situa- 
tion. Recognising this important fact, the Pennsylvania 
Railroad (one of the greateat organisations in America), 
after the formation of a special board of officers and 
engineers to consider the subject in its several phases, has 
entrusted all that relates to the mechanical equipment of 
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its power and passenger stations, and to the electrification 
of its tunnel system from New Jersey, under the city of 
New York, to Long Island, and for the Long Island Rail- 
road, to Westinghouse, Church, Kerr, and Co. as engi- 
neers and contractors. 

This is certainly a decided departure in the 
direction of bringing together the manufac- 
turer and the users of the machinery. Messrs. 
Westinghouse, Church, Kerr, and Co. control the 
engineering branch of the American Westinghouse 
companies, who have already executed most im- 
portant works. In securing the entire corps of 
electric, steam, and hydraulic engineers of this 
establishment, the Pennsylvania Railway Company 
have taken a bold departure, but one which the 
company’s advisers are convinced will have the best 
result. They consider it will give the railway com- 
pany an expert engineer in every branch of the work, 
and secure the most economical and harmonious 
construction. It does away with the necessity of 
one man planning complex undertakings, and makes 
the consulting engineer’s duties supervisory instead 
of initiatory. Mr. Westinghouse has a right to feel 
proud at this evidence of implicit confidence 
in the ability and integrity of his firm; and 
we have no doubt that on his part it will 
be amply justified. Meantime the British share- 
holders may well feel gratified, for the experi- 
ence thus acquired by the American companies 
will all be available in drawings, plans, and 
specifications, for the service of special engineers 
for similar work this side of the Atlantic. Stagger- 
ing as some of these great projects may seem at the 
moment to an industry as yet in its infancy, we 
shall soon see just as large and far-reaching achieve- 
ments within the confines of the United Kingdom. 
It is therefore fortunate that in the great plant so 
rapidly assuming shape in Manchester we have an 
organisation capable of concentrating the most 
modern methods of dealing with such problems. 
An organisation which, though essentially British 
so far as financial control and labour is concerned, 
has acquired all that is new in American methods 
of manufacture and supervision. 

That the operations at Manchester will prove an 
object-lesson to other British manufacturers we 
have no doubt. It is not necessary for Mr. West- 
inghouse to assure us of his intention to fully meet 
all competition. The choice of his engineering 
staff has been a guarantee that the best machinery 
and latest practice and methods will alone be 
adopted. The Westinghouse companies in the 
United States attract the most competent labour, 
because all their works are of modern construction, 
and particular attention has always been given to 
the welfare of the employés. That the best work- 
men of the district seek employment in the Trafford 
Park Works is natural, because of the belief that 
they will receive fair consideration and adequate 
compensation for services rendered. According to 
Mr. Westinghouse’s address, upward of 3000 men 
are now employed at Manchester, and all orders 
for machinery to be used in England can be manu- 
factured at the Trafford Works. Nearly a million 
sterling in orders have been taken during the last 
twelve months. Thisis a good beginning. Last year 
the value of the output of the several American works 
exceeded six millions sterling. A duplication of some 
of the large orders already undertaken by the 
British Company will soon demonstrate that the 
works erected near Manchester are none too large 
for the business in sight in the United Kingdom. 
The American works, it should be remembered, 
have been constantly extended. The British con- 
cern has the machinery and capacity for making 
every imaginable apparatus from the smallest elec- 
trical appliance to the mightiest engines ever con- 
structed. It has engineers capable of dealing with 
modern conditions, and with the necessary experi- 
ence to grapple successfully with the complex 
questions arising from the electrification of rail- 
ways and the reduction of the cost of power, 
which are just now facing our railway managers. 
Above all it is a British enterprise. 








THE RIGHTS OF RIPARIAN OWNERS 
_ Tue establishment of a water-works frequently 
involves the partial draining of rivers, in the waters 
of which riparian owners have acquired certain pre- 
Scriptive rights. By way of compensation for 
interference with such rights, Parliament either 
awards a sum of money, to be settled in case of 
dispute, by arbitration, or else decrees that the 
water company shall turn down a certain quantity 
of water each day. Sometimes the settlement is 


in the nature of a compromise between these two 
courses. Difficulties occasionally arise as to the 
exact nature of the responsibility which a water 
company incurs when ordered to turn down a certain 
quantity of water eachday. Thus, is it sufficient 
to lay down apparatus which is capable of allow- 
ing enough water to flow during the day, and 
take no further trouble? The case of Beaumont v. 
the Mayor of Huddersfield, which was recently 
heard in the Court of Appeal, throws some light 
on this problem. 

The facts were shortly as follows: The plaintiffs 
were the occupiers of certain mills on the banks of 
a stream from which the defendant corporation, 
acting under the authority of an Act of Parliament, 
had diverted water to supply a reservoir. The 
statute in question provided that compensation 
should be made, not in money but in water, it 
being the duty of the corporation to send down a 
specified quantity each day for the purpose of work- 
ing the mills. In order to ensure that the proper 
amount of water should pass down each day, it was 
enacted that the corporation should provide and 
keep in order all necessary pipes, gauges, &c. 
Section 32 of the Act is as follows: ‘‘ In case of 
neglect on the part of the corporation to maintain 
any such gauge in a state of efficiency, and in case 
of any other neglect by or in consequence of which 
any of the several quantities of water aforesaid 
from the said reservoirs shall not so flow, the cor- 
poration shall for every day on which such neglect 
occurs forfeit and pay to the occupiers of each of 
the mills and works affected thereby (who may sue 
for and recover the same) the sum of 5l., and shall 
in addition make compensation for any loss, 
damage, or injury sustained by such occupiers, or 
any of them, in respect of which such penalties are 
an insufficient compensation, and such occupiers 
may respectively from time to time recover such 
compensation with costs from the corporation by 
proceedings in any court of competent jurisdic- 
tion.” The plaintiffs alleged that the corporation 
had been guilty df negligence, and claimed penalties 
in a number of aétions at the Leeds Assizes. The 
jury having found that the plaintiffs were entitled to 
damages, the corporation appealed to the Court of 
Appeal on the ground that there had been no negli- 
gence on their part. According to the facts which 
came to light in the course of the case it seemed 
that the corporation had taken certain steps to 
insure a proper flow of water, but the plaintiffs con- 
tended that these steps were not sufficient. During 
the period in question there had been an excep- 
tional drought, but that was not a material factor 
in the discussion, for the insufficiency of the water 
was not traced to that. It was proved that 
although the pipe through which the water flowed 
from the reservoir was of such a character that if 
there had been a head of water of more than 11 ft., 
it would have been adequate for letting down sufti- 
cient water, yet when the head was less than 11 ft. 
it was inadequate for doing so. It was also shown 
that the pipe in question had not been examined 
for thirty years ; and the plaintiffs called witnesses 
to prove that iron pipes were likely in the course 
of time to become obstructed by corrosion or some 
kind of deposit. In these circumstances the Master 
of the Rolls thought that a primd facie case had 
been made out, and that the verdict of the jury 
should stand. ‘‘ Assuming,” said he, ‘‘ that the 
only duty imposed on the defendants was a duty 
to take reasonable care that the plaintiffs should 
receive the statutory amount of water, I think the 
plaintiffs have made out a clear primd facie case of 
a failure to take such reasonable care, calling upon 
the defendants to rebut it.” The defendant cor- 
poration failed to adduce this rebutting evidence, 
and have consequently been held liable. 

In the disputes which arise from time to time 
between those who take and those who surrender 
property, or rights to property, compulsorily, it is 
difficult to sympathise with those who have ac- 
quired such property or rights when they fail to 
carry out their obligations. It is a serious matter for 
any millowner to be deprived of his customary right 
to use the waters of the stream which adjoins his 
premises ; his position becomes even more serious 
when he is denied the statutory allowance. The true 
meaning of the above decision appears to be that 
when a corporation or company is placed under an 
obligation of this kind, that obligation must be dis- 
charged to the best of their ability. In other 
words, every precaution which human foresight 
suggests must be taken in order to secure a proper 





flow of water ; as was suggested in the course of 





the argument, any accident happening through 
what is known as vis major, or ‘‘the act of 
God,” might be excused ; short of this the statu- 
tory obligation is absolute. 

The case of Kearney v. the London, Brighton, and 
South Coast Railway is often quoted in this connec- 
tion. There a person was walking on a highway under 
a bridge forming part of a line of railway, when a 
brick fell from its place in the perpendicular pier 
of the bridge and injured him. He at the time 
heard a noise as of a train passing above. It was 
decided that these facts were sufficient evidence of 
negligence on the part of the company. 

The rights of a riparian owner may, however, be 
interfered with otherwise than by the abstraction 
of water from the stream. For instance, if a river 
is dammed up, or if the ordinary channel is blocked 
in such a way as to check the flow of water in flood 
time, serious injury may be caused to the property 
of a riparian owner higher up the stream. [f, in 
such a case, the riparian owner seeks to recover 
damages, he must make it clear that the damage 
has been occasioned by the obstruction. .The case 
of Ambler and Sons, Limited, v. the Mayor, &c., 
of Bradford, which came before the Court of Appeal 
in June, 1902, affords a good example of the prin- 
ciples which guide the Court in deciding a case of 
this kind. 

It appears that in October, 1899, the defendants 
built high brick walls along both sides of the Brad- 
ford Beck, over part of which the plaintiffs’ premises 
are built. The defendants also built certain sluices 
on the beck below the plaintiffs’ premises. The 
plaintiffs complained that the sluices obstructed the 
flow of water from the stream and caused it to over- 
flow its banks, and in particular they complained 
that during a thunderstorm on July 12, 1900, in con- 
sequence of the obstruction caused by these sluices, 
and the resulting heading back of the stream, the 
pressure of water forced up the covering of the 
stream on the plaintiffs’ premises and flooded a 
large portion of the basement. The rooms so 
flooded contained large quantities of mohair, 
worsted, machinery, &c., which were injured by 
water and mud. Damages to the extent of 30,0001. 
were claimed, and an injunction to restrain the 
defendants from permitting the obstruction to 
continue. Mr. Justice Joyce, before whom the 
case was heard in the first instance, came to the 
conclusion that the defendants’ sluices had not in 
fact caused any obstruction, and held that the 
plaintiffs were not entitled to an injunction. The 
Court of Appeal have upheld this decision, saying 
that, with regard to the right of riparian owners to 
an injunction in a case of this nature, nobody was 
entitled to ask, as of right, for an injunction, unless 
he was in a position to suggest that the obstruction 
of the flow of water would thereafter affect his 
proprietary rights. 

It is useful to note, however, that in the course 
of his judgment Lord Justice Vaughan Williams 
said: ‘*‘ An owner may, I think, suggest, in order 
to entitle him to an injunction, that the obstruction 
was of such a character that it might be reasonably 
supposed that some injury would be caused to the 
complaining party by the obstruction.” He cited 
the following passage from the judgment of Lord 
Westbury in the case of Bickett v. Morris (1 Sc. 
App. Ca., 61): ‘In the bed of a river there may, 
possibly, be a difference in the level of the ground, 
which, as we know, has the effect of directing the 
tide or current in a particular direction. Suppose 
the ordinary current flows in a manner which has 
created for itself by attrition a bay in a particular 
part of the bank ; if that were obstructed by a 
building, the effect might be to alter the course of 
the current, so as to direct the flow with a greater 
degree of violence upon the opposite bank, or upon 
some other portion of the same bank ; and then, if 
at that part of the bank to which the accelerated 
flow of the water in greater force is thus directed 
there happens to be a building erected, the flow of 
the water thus produced by the artificial obstruc- 
tion would have the effect, possibly, of wearing 
away the foundation of that building at some 
remote period, and would thereby be productive of 
very considerable damage.” 

It is presumed, therefore, that if at any time 
hereafter the defendants apprehend any kind of 
mischief from the existence of these sluices, they 
will be entitled to claim an injunction. This case 
is also of interest upon the question of costs. As 
is well known, public bodies who successfully de- 
fend actions brought against them in respect of the 
performance of some public duty are generally 
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entitled to costs as between solicitor and client. 
In the present case, Mr. Justice Joyce only 
awarded ‘‘ party and party” costs, as he did not 
think that the defendants were performing a public 
or statutory duty. From this order the defendants 
appealed, and the Court of Appeal have de- 
cided that they were bound by statute to direct 
that costs as between solicitor and client should be 
paid to the Corporation. We have seen many 
arguments advanced in opposition to municipal 
trading. This case illustrates the immunity with 
which a municipal body may indulge in private 
enterprise, and in our view it could always be 
cited as an instance of the difticulties which beset 
a private company in competing with a public 
corporation. 





WARSHIP BUILDING IN 1902. 

AurHover the warships launched during the 
year now almost at an end are fewer in num- 
ber and tonnage than in 1901, when the totals 
were abnormal, this year’s work for the Navy 
has been quite satisfactory. It is true that there 
has been considerable delay in ordering new ships, 
owing to the indecision in connection with the 
boiler question, a result in large measure due to 
the Water-Tube Boiler Committee ; but since the 
vessels were ordered definitely, very good progress 
has been made. In 1902 fifteen vessels of various 
types, and aggregating 92,054 tons displacement, 
have now been put into the water for the British 
Navy, the total cost of these, when completed, 
representing something like 6,931,000I. sterling ; 
but last year the total was 32 vessels, of over 
209,000 tons, with a value in their fighting con- 
dition of 15,900,0001. The average for the three 
years preceding 1901 was close upon 100,000 tons, 
while the mean for this and last year is 150,000 
tons. For the five years, therefore, the total 
tonnage launched for the Navy comes within a few 
tons of 600,000, representing in their completed 
state a value of about 43 millions sterling. 


TABLE I.—Fighting Vessels Launched. 








. Indicated V + gd 
od No. Tons. Horse- ( , = 
Power. pleted. 
& 

In 1902. Dockyards .-| 5 | 51,660 77,000 3,723,000 
Private yards(H.M.S.) 10 40,494 108,000 3,208,000 
- » (foreign) 7 990 8,550 145,000 
Total in 1902 ..| 22 | 938,044 193,550 7,076,000 
In 1901. Dockyards .. ... 8) 64,910 114,°00 4,901,200 
Private yards(H.M.S.) 24 144,190 275,000 11,002,600 
i. » (foreign) 7 2,442 47,500 340,000 
Total in 1901 . 39 211,542 436,700 16,243,800 
In 1900. Dockyards... +s ee 5,230 11,200 394,600 
Private yards(H.M.S.) 17 | 30,374 125,800 2,531,600 
” »» (foreign)) 8 25,827 42,750 1,925,000 
Total in 1900 ..| 20 61,431 | 179,750 4,851,200 
In 1899. Dockyards .. .. 6 66,900 78,000 4,901,109 
Private yards(H.M.S.) 12 53,222, 111,000 3,791,000 
, (foreign)) 16 47,170 | 124,000 3,767,000 
Total in 1899 ..| 34 | 167,292 | 313,000 | 12,459,100 
In 1898. Dockyards.. ..| 8 | 70,955; 84,800 | 4,441,000 
Private yards(H.M.S.) 22 | 70,033! 168,800 4,242,000 
», Coreign) 18 | 52,365) 144,250 | 3,480,000 
Total in 1898 . 48 193,353 397,850 | 12,163,000 


Less new construction work than usual has been 
done at the dockyards, as the condition there 
has become congested, a fact which will be readily 
understood from the enormous tonnage already 
mentioned as having been floated during the past five 
years. These vessels number 116, and all have 
hitherto been sent to the dockyards to be com- 
pleted for commission—a process which has re- 
quired several months’ work. At the same time, 
a much greater number of ships are in commis- 
sion, while the vessels held in reserve have in- 


creased at an even greater ratio, and all have | 

. ra | 
to be kept in perfect condition ready for ser- | 
vice—conditions involving a large amount of repair | portsmouth __.. 
he dockyards have | Chatham 


and overhaul work generally. 
not been extended in area either as regards con- 
structional work, wharfage, or dock accommoda- 
tion, so that, even although new machinery has 
been installed from time to time, it has been 
found difficult to overtake the current work of 
keeping the existing ships in condition and prepar- 
ing new ones. We understand that there is now 


under consideration a very comprehensive scheme 
for re-organising the power supply, which is an 
important factor in rapidity of the manufacturing 








rocesses—comprehensive plans for electric power | launched another of the County class in the Corn- 


aving been prepared by Messrs. Preece and Cardew | wall. 


which will embrace all the dockyards at home and 
the more important yards abroad. We hope to 
deal with this work when the time arrives, and 
need only add here that it is also the intention to 
organise an electrical engineering department at 
the Admiralty, withstaffs at all the dockyards, under 
the charge, of course, of the Director of Dockyards, 
Sir James Williamson, C.B., who has been a strong 
advocate for this development of the resources of 
the Royal establishment, and has at the same time 
largely contributed towards the improved organisa- 
tion now in force. 

As an indication of the amount of work involved, 
apart from new construction, it may be noted that 
nine vessels have this year been received from the 
builders and have been prepared for commission 
in addition to six built at the dockyards; but in 
the future all contract ships will be completed for 
commission before they are sent to the dockyards, 
and it is anticipated that then only three or 
four days’ work will be necessary to make them 
ready for taking their place in the fighting-line. At 
the same time six ships have undergone extensive 
repair at Portsmouth, twelve at Chatham, nine at 
Devonport, four at Sheerness, and two at the 
Haulbowline works in the South of Ireland. A 
change this year has been made which is bound to 
have very advantageous results ; a large number of 
the vessels to be overhauled are now being sent to 
private yards—in most cases to the original builders 
—and this year four vessels have already been com- 
pleted for re-commission at private works, while 
seventeen more have been sent to the builders in 
various parts of the kingdom. The practice is to 
arrange a schedule of rates which is very compre- 
hensive, and to invite proposals from the builders 
as to the percentage of profit over and above the 
scheduled rates which they are prepared to accept 
for carrying out the repairs or refit, the general 
extent of which is first indicated in the invitation. 
The result, we understand, has thus far been very 
satisfactory ; but time only will determine whether 
or not the arrangement results in economy alike as 
regards cost and time. 

To return to the ships launched during the year, 
it will be noted on Mable I. that the dockyards 
have floated five vessels, totalling 51,560 tons, as 
compared with eight vessels of 64,910 tons during 


TaBLe II.—Thirteen Years’ Production of British 
Navy Ships. 























| Dockyard. | Private Yard. | Total 
Year, em oouenaie oa eedeea Seed eee 
| No Tons. No | Tons. No Tons. 
basset as |e | MN, [rater cs 
1399 | 8 22,520 | 18 | 42,475 21 64,995 
mm i s 68,100 | 10 | 39,150 18 107,250 
1992 | 9 50,450 | 13 | 90,750 22 141,200 
1893 9 32,400} 5 | 1,919 14 | 34,319 
1894 8 26.700 | 19 | 4,825 27 31,525 
1895 8 70,350 | 28 | 66,412 36 136,762 
1896 9 70,970 | 26 | 36,515 35 107,4°5 
1897 4 31,885 | 22 | 34,111 26 65,996 
1898 8 70,955 | 22 | 70,038 30 | 140,988 
1899 6 66,900 | 12 | 53,222 18 | 120,122 
1900 4 5,230 | 17 | 30,374 21 | 35,604 
1901 8 64,910 | 24 144,190 32 | 209,100 
1902 5 51,560 | 10 40,494 15 | 92,054 
Totals 94 632,930 | 221 (654,470 | 315 1,287,400 


the previous year, but as the cruiser Suffolk is 
practically ready for launching at Portsmouth, and 
will be launched next month, the new work may be 
regarded as well over the average, which for 13 
years comes up to close upon 50,000 tons. The 
delay in the launching of the Suffolk leaves Ports- 


Tape III.—The Production frum each Naval Yard. 


| Averages for 





1902. {| 1901. | 1900. os Weews. 
Yard. | | we 

No. Tons. | No. Tons.| No. Tons. Tons. 

—| — 1 | 9,800) 1 2200 12,587 

2 20,880, 1 |14,000, — - 13,874 

Devonport 2 |20,880 1 /14,000) — _ 10,186 
Pembroke 1 | 9,800 2 | 23,900) — -— 9,840 
Sheerness j—| — 83 | 3,210; 3 3030 2,243 
Totals 5 51,560 8 64,910) 4 5230 48,730 


mouth without any new work floated. Chatham 
has the battleship Prince of Wales and the second- 
class protected cruiser Challenger to credit. The 
Devonport yard has two similar ships in the Queen 
and the Encounter. The Pembroke Dockyard has 





Sheerness, although it has made good pro- 
gress with two sloops, launched no new ships. The 
figures for the two preceding years for the various 
dockyards, and the average for the last thirteen 
years, are set out in Table III. 

The work done by private firms is very much less 
than in the previous year, and considerably below the 
average of 50,000 tons for the past thirteen years, 
This, however, does not indicate any falling off in 
naval activity in the yards, but is the direct cause 
of the delay in giving out the work involved in the 
Naval Programme of 1901-2. Usually the ships are 
ordered in the autumn, but this year successive 
delays were involved, and even although the orders 
were placed at the end of the financial year in March 
last, the work could not be proceeded with for some 
time, as there were several questions still pending 
in connection with the arrangement of armour, the 
calibre of guns to be fitted on board, and the type 
of water-tube boiler to be adopted. Had the vessels 
been ordered last autumn, it is reasonable to expect 
from past experience that several of them would 
have been included in this year’s launches. It 
is probable that the builders may, by smart work, 
make up for much of the time lost, and that next 
year we shall have such a contribution to the 
vessels afloat as will more than make up for the 
apparent deficiency of the current year. The nine 
vessels launched from private yards include four 
County cruisers—one each from the Elswick 
Works of Sir W. G. Armstrong, Whitworth, and 
Co.—the Lancaster ; from the Fairfield Company’s 
Works at Govan—the Donegal; by Messrs. Wil- 
liam Beardmore and Co., Glasgow—the Berwick; 
and by the London and Glasgow Company—the 
Cumberland. The Lancaster was supplied with 
machinery by Messrs. Hawthorn, Leslie, and Co., 
Newcastle, who also sent the machinery for the 
Cornwall, built at Pembroke, while Messrs. Hum- 
phreys, Tennant, and Co., London, similarly 
equipped the Berwick. Messrs. R. and W. Haw- 
thorn, Leslie, and Co., Limited, launched the tor- 
pedo-boat destroyer Velox, which is fitted with 
Parsons steam turbine, reckoned in the firm’s 
return as equal to 8000 indicated horse-power. 
Messrs. Thornycroft built four torpedo - boats, 
similar to those launched in 1901, and Messrs. 
Vickers, Son, and Maxim, Limited, added one 
more to the number of submarine boats in the 
Navy. As to the machinery for the dockyard ships, 
Messrs. Harland and Wolff, Belfast, equipped the 
Queen, the Greenock Foundry Company the Prince 
of Wales, the Wallsend Slipway and Engineering 
Company, Newcastle, the Challenger, while the 
only new machinery made in the dockyards was 
that of the Encounter, a sister ship to the Chal- 
lenger. It has Diirr boilers, and 12,500 indicated 
horse-power engines, constructed at Devonport. 

It will be seen that the vessels launched for 
the Navy this year include two battleships, the 
Queen and the Prince of Wales, of 15,000 tons and 
15,000 indicated horse-power, which were fully 
described and compared with our latest battleships 
of the King Edward VII. class on’ page 318 of 
our seventy-third volume. Of the new type of 
battleship, five have been laid down during the 
year—one each at Devonport, Portsmouth, Barrow, 
Fairfield, and Clydebank, the names given being 
the King Edward VII., New Zealand, Dominion, 
Commonwealth, and Hindostan. They are of 16,350 
tons, 18,000 horse-power, and have very powerful 
armament and armoured protection.* Five of the 
other ships completed during the year are of the 
County class, of which four were launched last 
year, and one—the Suffolk—still remains to be 
floated. Many structural details of these vessels 
are given in our notice of the launch of the Cumber- 
land this week (see page 830). Since these vessels 
were designed modifications have been made, and 
the six Devonshires laid down during this year— 
one each at Chatham, Clydebank, Fairfield, Beard- 
more’s, London and Glasgow Company’s works, and 
Elswick—differ in several respects. Two 7.5-in. 
guns are substituted for four of the 6-in. quick- 
firers; 6-in. armour takes the place of the 4-1n. 
belt; and acombination of one-fifth cylindrical and 
four-fifths water-tube boilers of various types 18 
adopted instead of a complete installation of Belle- 
ville boilers in the earlier ships.t In the latest design 
of cruiser, the first ships designed for the Navy by 

* See ENGINEERING, vol. Ixxii., page 715, and vol. Ixxil., 
pages 120, 318, and 445, and page 283 ante. a 

+ See ENGINEERING, vol, Ixxii., page 715, and vol. Ixxtt, 
pages 446 and 689, 
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Mr. Philip Watts, now Director of Naval Construc- 
tion, very important departures have been made. 
We have already discussed the general features of 
these two ships—the Duke of Edinburgh, laid down 
at Pembroke, and the Black Prince, to be built by 
private contract—(page 643 ante), and we are now 
able to supplement the general particulars then 
given with a table of dimensions comparing the 
vessel with the ten County cruisers. 


Particulars of Recent Cruisers. 
** Duke of Edin- 


“ee *, ” 
County’s. burgh’s.” 
Length .. a see ft. 440 
Breadth.. as Ra 8 66 73h 
Draught 5 ‘s a 244 27 
Displacement . .. tons 9,800 13,550 
Indicated horse-power *" 22,000 23,500 
Speed .. me .. knots 28 224 
Cylinders, diameter .. in. 37, 60, 69, 69 434, 69, 77, 77 
Piston stroke .. a ar 42 42 
Revolutions .. < if 140 135 
Boilers (water-tube) .. at 31 20 
5, (cylindrical) .. i _— 6 
Working pressure .._ Ibs. 250 205 
Total heating surface sq. ft. 50,300 62,250 
» _ grate area er te 1,610 1,760 
Weight of machinery tons 1,750 2,250 
Armament 1 Re ..Fourteen6-in.q.-f.; Six 9.2-in. b.-L; 
ten 12-pdrs ; and ten 6-in. q.-f.; 
three 3-pdrs, twenty 3-pdrs.; 
eight pom-poms 
Armour .. 4-in. belt 6 in. broadside 


As we have already pointed out, Mr. Watts has 
concentrated the most of his guns within a citadel ; 
but to enable three big guns to be utilised for bow- 
and three for stern-chasing warfare, and at the same 
time to increase the broadside fire, he has, as in many 
of his famous Elswick cruisers, mounted one of the 
large weapons in a gunhouse forward and aft, while 
at the four corners of the citadel there are mounted 
weapons of similar calibre. These six guns of 
9.2-in. 27-ton design, along with the ten 6-in. guns, 
constitute a measure of offensive power which far 
exceeds that of recent ships for the Navy. The sub- 
stitution of a citadel, with armour traverses and 
longitudinal bulkheads isolating each gun, instead of 
the separate casemate system, which has been so 
long in use in British ships, also increases the pro- 
tection, since the 6-in. armour extends from 5 ft. 
below the water-line to the top of the broadside. 
At the same time Mr. Watts, it will be noted, 
has greatly increased the relative beam of the 
ship, and the greater draught will influence 
advantageously the propulsive efficiency, so that 
notwithstanding the considerable addition to total 
displacement weight represented by the increased 
offensive and defensive qualities and the maintenance 
of the coal supply to give a high radius of action, 
the sea speed will not fall far short of that of the 
County class. The difference in the design of 
machinery, consequent on the decrease in steam 
pressure, is not without interest. It results from 
the adoption of a few cylindrical boilers, which, in 
one of the ships, will be of the Howden type. The 
cylinders are of increased diameter, and the weight 
of machinery works out somewhat heavier ; the 
proportion being 10.44 horse-power per ton in the 
new ships, as- against 12.5 horse-power per ton in 
the cruisers of the County class. 

There is a very considerable reduction in recent 
years in the amount of work done for foreign navies ; 
the total in 1898 was 52,365 tons, but since then 
it has steadily dropped to the very low total of 
990 tons for 1902. ‘The horse-power is 8550 indi- 
cated. The figures for the preceding years are in- 
cluded on Table I. There are, however, in course of 
construction two battleships and one large cruiser 
for foreign Powers, and we hope, before our next re- 
view, to record the placing of orders for our new ally 
of the East—Japan—to the credit of British firms, 
who have done such good work in recent years for 
this and other navies. The year’s list of seven 
foreign warships includes a 32-knot torpedo-boat 
destroyer, the Mode, built for Sweden by Messrs. 
Yarrow and Co., and illustrated and described on 
page 375 ante. Messrs. J. S. White and Co., of 
Cowes, have built five gunboats, four of them for 
Russia and one for Austria ; while the Clyde Ship- 
building and Engineering Company, Limited, Port 

asgow, a young and progressive firm, built a 
cruiser for Egypt of 524 tons and 1000 horse-power. 

(To be continued.) 








NOTES. 
; Reversing Steam TURBINES. 
One of the principal difficulties of adapting the 
steam turbine to marine use lies in the necessity 
of providing some arrangement for reversing the 





motion of the ship. In the case of oil launches a 
similar difficulty has had to be faced, but for the small 
powers and speeds here needed it has not proved 
difficult to construct reversing propellers, a hollow 
shaft being used in conjunction with pivoted blades. 
Such a system seems, however, hardly applicable to 
the transmission of the heavy thrusts involved in 
the case of high speeds and large vessels, and con- 
sequently some attention is now being directed by 
one or two large firms to the construction of 
reversing turbines. The difficulties in making 
these are purely mechanical, since from the point 
of view of efliciency it is indifferent whether the 
turbine wheel rotates in one direction whilst the 
casing is held fast, or whether the latter is allowed 
to revolve in the opposite direction and the turbine 
proper held fast. The relative motion of the steam 
through the guide-blades and buckets is identically 
the same in the two cases, though in the second 
case the steam should be introduced into the 
casing with an angular velocity equal to that of 
the casing, and a_ corresponding arrangement 
should be made at the exhaust end. By coupling 
up through friction clutches either the casing 
or the turbine wheel to the propeller shafting, 
the latter could be driven in either direction at 
will. We are unacquainted with the principles on 
which the firms above referred to are at present 
experimenting, but the governing ideas are pro- 
bably somewhat on the above lines. The mecha- 
nical difficulties are doubtless considerable, butvif 
they are conquered, the reciprocating marine engine 
will certainly be in danger of being relegated to 
the scrap heap. As matters stand, many of the 
commanders of the great ocean liners are decidedly 
averse to any change in the propelling machinery 
which will put it out of their power to go full speed 
astern. his power, it is true, resembles the 
Westerner’s revolver, in that it is seldom needed, 
but when it is required it is wanted ‘‘ mighty bad.” 


Tue Proposep BurtpInc REGULATIONS FOR 
Lonpon. 


We have now before us particulars of the im- 
pending Building Act Amendments Bill, to be put 
before Parliament next Session by the London 
County Council, acting in co-operation with the 
Home Office. This legislation, to which we have 
already referred as being the practical outcome 
of the active propaganda of the Fire-Prevention 
Committee — whose views in this direction we 
have frequently supported—will also, we under- 
stand, have the support of the City Corpora- 
tion, who have recently expressed themselves in 
accord with the Fire- Prevention Committee’s 
ideas in the direction of retrospective legislation 
so far as public safety from fire is concerned. 
Strong opposition is to be anticipated from the 
ground landlords, and many owners of warehouses 
and manufacturing property. Opposition may also 
be anticipated from many surveyors, representing the 
various vested interests affected. We hold that 
the general tendency of the proposed Amendments 
Act ought to meet with approval; but before we 
study the proposed amendments in detail we would 
urge that they appear somewhat too stringent, so far 
as the manufacturer and large employer of labour 
are concerned. From the extreme of absolute 
neglect we do not wish to step at once to the ex- 
treme of over-legislation. We would gladly see suit- 
able and reasonable safeguards enforced on old build- 
ings, if a reasonable period were allowed for the 
execution ; but we should not like to see a drastic 
reconstruction of the Metropolis to be undertaken 
almostimmediately. Retrospective legislation, asnow 
advocated, has its advantages, but also faults ; and, 
in any case, it brings with it a very heavy expendi- 
ture for the owner of the property to be dealt with. 
We would thus, whilst strongly advocating the 
principle, advise factory owners and works managers 
to carefully study the proposed new code, to see 
how they will be affected, and, if necessary, urge 
modifications through the Chamber of Commerce, 
or through some other central authority, so that 
the new requirements may be kept within reason- 
able limits. It would also be well for those in 
authority to encourage the consideration of the 
proposed Amendments Act by the various tech- 
nical societies, as also to invite their evidence 
should the proposed Bill reach the Committee 
stage. By boldly inviting criticism, and suggestions 
and amendments of a practical character, the 
London County Council are far more likely to 
obtain a workable amendment to the Building Act 
than by allowing all the various bodies to appear 





individually, partially in opposition, partially as 
friends, when the time comes. At all events, how- 
ever the actual extent of the new Code may 
finally be decided upon, we would congratulate the 
County Council on having taken a step of bringing 
forward this Bill, and we trust that reasonable 
retrospective legislation will result, without be- 
coming too great a hardship on those whose finan- 
cial interests will be affected. 


Tue Nationa Paysicat LABoRATorY. 


The annual report of the executive committee of 
the National Physical Laboratory has just been 
issued. The publication is somewhat belated, since 
it brings matters up merely to the end of 1901. We 
trust that the delay has been due to the pressure of 
work inseparable from the transfer of the head- 
quarters of the laboratory from Kew to Bushey, 
and to the calls made on the time of the director 
and his staff by the equipment of the new labora- 
tories. To be of much value the report should 
certainly not be issued more than three months 
after the expiration of the year with’ which it deals. 
In some respects this is even more important in the 
initial stages of the enterprise than it will be later. 
Presumably this report by no means describes the 
existing state of the laboratories, but represents 
them merely as they were twelve months ago. 
We note that an error of some importance has 
been detected in the magnetometers supplied 
to the Indian Survey. In the first place, the de- 
flection bars were of cast metal, which turns out to 
be of variable density, thus rendering it impossible 
to calculate the moment of inertia of the bar from 
its geometrical figure. Another error has arisen 
froin a neglect to take into account the changes in 
shape of the bar when fitted with its magnet car- 
riage and counterweight. In both cases the actual 
ammount was small, but was nevertheless appreciable. 
The principal work done during the year was the 
standardisation of instruments to be used in con- 
nection with the National Antarctic Expedition. 
These included pendulums for the determination of 
‘*,.” thermometers, barometers, electrometers, and 
magnetographs. The engineering laboratory at 
the date of the report was, through the generosity 
of Messrs. Willans and Robinson, equipped with 
plant for testing gauges up to pressures of 400 lb. 
per square inch, and steps were being taken to 
raise still further this limit. The gas thermometer, 
presented by Captain Nobel, had been erected, and 
preliminary work done in determining its constants, 
and a number of mercury thermometers had been 
standardised by comparison with the platinum 
thermometers. These are to serve as secondary 
standards. The comparator had also been erected, 
and one of the instruments tested for commercial 
purposes during the year was a scaie. The com- 
inittee state that they have insufficient funds at 
their disposal, and will need further assistance from 
the Treasury, which we sincerely hope they may 
have no difficulty in obtaining. 


TRAINING SHips OF THE GERMAN MERCHANT 
SERVICE. 

While England has had her training ships for 
more than a century, Germany has only recently 
fitted up seagoing training ships. Something had 
to be done to provide sailors and officers for the 
German fleet. A sailor can be properly trained 
only on a sailing vessel, and sailing vessels are 
rapidly disappearing to make room for steamers. 
Even the number of fishermen—limited in itself, 
since the coast line of Germany is not long—has 
been decreasing on the German coast as elsewhere, 
owing to the comparative ease with which a living 
is obtained in popular seaside resorts, and to the 
general migration into towns. The accident insur- 
ance laws have also exercised a check. Captains, 
being held responsible for accidents to their boys, 
preferred not to expose them to risky manwu- 
vres, and the boys thus lost chances of being 
thoroughly initiated. A start had, indeed, been 
made in 1862, when a sailors’ school had been estab- 
lished on the island of Waltershof, situated in the 
Elbe, near peor That was not sufficient to 
meet current needs, however, and the ventilation of 
the problem, chiefly by the North German Eloyd, 
led, in January, 1900, to the foundation of the 
Deutsche Schulschiff-Verein. The seat of the new 
association, we see from a Well got-up pamphlet, 
compiled by the authority of this body e Dr. L. 
Stettenheim, was first at Berlin. It was soon re- 
moved, however, to Oldenburg, the residence of 
the Protector of the Association, the Grand Duke 
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Frederick Augustus of Oldenburg, one of its most 
energetic promoters. The secretary resides at 
Bremen. With the sympathy and aid of many of 
the German sovereigns, and of the leading men 
and corporations—the large shipping companies 
contribute in accordance with the tonnage of 
their vessels—the Association was able to buy 
a fine boat, which was transformed into the 
first German training ship, Grossherzogin Elisa- 
beth, from the Tecklenborg shipbuilding yards 
of Geestemiinde, which have constructed the 
Potosi, the largest sailing craft afloat, and are 
now building the still larger Preussen. It had 
at first been suggested that a hulk should be 
selected, to lie at anchor in Flensburg Bay, in 
Schleswig. But preference was given to a sailing 
ship. The Elizabeth is a steel boat of 1600 tons, 
253 ft. long, 525 ft. broad, with five watertight 
bulkheads and three masts. It takes boys from 14} 
to 16 years of age for a one year’s course ; a second 
year for further instruction is granted to clever boys, 
who have to pay a fee of 301. for this second year ; 
the first year costs less. There are a number of 
scholarships, limited, as is invariably the rule in 
German educational establishments, to good pupils 
who can prove the need of pecuniary assistance. 
When the 115 boys of the first year’s cruise 
round the world returned in April, 1902, seven 
were allowed to stay for another year as cadets, 
and sixteen as sailors; the others easily found 
employment in the merchant fleet. There were 
also cadets on the Elizabeth, since the demand for 
officers is greater even comparatively than for 
sailors. It was decided, however, to keep training 
ships for sailors and for cadets separate, and the 
North German Lloyd last year fitted up a four- 
master of 2395 register tons, renamed the Herzogin 
Sophie Charlotte. As it did not prove desirable on 
the trip to Australia to have more than sixty cadets 
on one ship, a second ship has been launched this 
April—the Herzogin Cecilie. This ship, of 4400 
tons, has taken the cadets of the Elizabeth to 
Oregon and further. The cadets are trained for 
three years, at the end of which period they join 
one of the company’s boats for one year, and then 
pass to a navigation school, where they will have to 
study for four months only. They may afterwards 
claim appointment as fourth officer in the North 
German Lloyd, but are not obliged to enter the 
service of that company. After the necessary ex- 
perience and promotion, and a further study of 
about five months, such a cadet may become 
captain, 


THE EDUCATION OF ENGINEERS. 
To the Eprror or ENGINEERING. 

Sir,—I see in your issue of December 5 that your 
correspondent Mr. C. A. Smith has added to the already 
abnormally large list of pet theories on ‘‘ The. Education 
of Engineers” one of his own manufacture. It is really 
about time an Act of Parliament was passed preventing 

sople mga Se writing about this subject. ‘‘The 
Réaction of Engineers” has been washed and dried so 
often of late years that very little of the original fabric 
remains. It appears to me that every engineer with any 
of the combative element about him has seized upon this 
subject, not as a means of honestly conferring any benefit 
on engineering generally, but more to show off his learn- 
ing, and, at the same time, tickle his vanity by — 
something of his own composition actually in print. 
do not wish to insinuate ae porn! inst Messrs. Hewitt 
and Roberts, ‘‘ E. 8.-A.,” ‘‘ Old-Fashioned,” &c.; but, at 
the same time, if the cap tits I have no personal objection 
to their wearing it. 

Now, Sir, having spouted a little on my own account, 
I will endeavour to draw your attention to one or two 
little things which appear to me to point a moral. 

I was strolling through the English works of a large 
American engineering concern some time ago, when I 
observed a man fitting flywheel keys. The method 
employed appeared to be s/ightly different to the English 
style, and was, no doubt, judging from Mr. Smith’s letter 
of the 5th inst., the outcome of the training the manager 
had had in an American engine®ring college. In order to 
earn a respectable week’s wages the man, who was work- 
ing piecework, had to fit in position ten large keys a day, 
the over-all dimensions of which were 1{ in. by 1 in. by 
15in. He picked up the rough forgings, ground them 
down to size on an emery wheel, drove them in with a 
14-Ib. hand hamnier, took them out again and eased off 
the hard places on a finer emery-wheel running on the 
opposite end of the same shaft as_ the preceding one, 
rubbed off the sharp corners with a second-cut file, 
liberalfy covered the keys with thin machine oil, and 
finally drove them tight home with a 14-lb. sledge- 
hammer. The heads were then chopped off with a cold 
set, and the ends filed up and finished with emery cloth, 
giving them quite a smart appearance. I never had the 
pleasure of meeting a man who had had to take one of 
these keys out again. The fitter on the job told me that 


the technical name for this operation was a ‘‘sledge- 


I once had to take to pieces a large vertical boring mill 
built by one of the most prominent engineering concerns 
in America, and was rather surprised to find that all the 
feather keys were made of cast iron. I 5 it out 
that that firm had saved 5s. in material alone by substitut- 
ing cast iron for mild steel. Ispent a day or two in re- 
placing them in the much-abused practical English 
manner, and muttering maledictions on some unknown 
engineer who had no doubt received his education at 
one of Mr. Smith’s up-to-date American engineering 
colleges. t 

Here is a typical example of German and American 
engineering practice which I have no doubt will be corro- 
borated by the majority of your readers. The firm I was 
with speculated in one of those spider-legged turret 
lathes which Germany is in the habit of palming off on 
unwary customers. After it had been in use about two 
months a clumsy labourer ran a loaded hand-truck into 
one of its supports, whereupon the lathe, with true Ger- 
man courtesy, disassociated itself from the leg so rudely 
- a igs and stood rather drunkenly on the remaining 
three. Being of an inquisitive turn of mind I took the 
trouble to examine that leg minutely, and was by no 
means surprised that there was almost as much black putty 
about it as cast iron. On scraping all this superfluous 
putty off, and thoroughly cleaning it, the leg resembled 
a water-pipe that has been subjected to electrolytic action 
— being in close proximity to an electric tramway 


These are by no means bad examples specially held up 
to scorn, but may be said to fairly represent modern 
German and American engineering practice, which, as 

our correspondents insist, is incubated at technical col- 
leges. 

ow, Mr. Editor, I will try and give you an example 
of English engineering practice (though not an everyday 
one) quite as bad as those already quoted. I was visiting 
a moderately — engineering shop, not 50 miles from 
London, 'when I discovered in a dark, out-of-way corner a 
venerable lathe being run by an equally venerable turner. 
Words are inadequate ts dacinthe thet lathe, and Ishould, 
if I possessed one, have liked to have sent you a photo- 
graph of it. The poppet-head was made of cast iron, and 
was bolted on toa foundation of brickwork. It had a back- 

ear which made a noise, when in action, something like a 

axim machine gun. There was one of these old-fashioned 
}-in. backlashes in the gear-teeth, and the face-plate was 
secured on the main spindle with a cotter key. About 
18in. from the face-plate was the bed, which was about 4 ft. 
long, and consisted of some large baulks of timber mounted 
on a separate brickwork foundation, and having on the 
top two iron pose 6 in. by 4 in., laid fiat for the saddle 
to slideon. I dare not attempt to describe the slide-rest, 
and, as it was a facing lathe, there is no loose headstock 
to describe. Originally it had no automatic feed, but 
some ingenious engineer of a past generation had, with a 
peculiar conglomeration of gut-rope and wood grooved 
pullies, fitted one on. I entered into conversation with 
the venerable turner, who was busy turning up a 3 ft. 6 in. 
pulley, and was duly interested to learn that he had 
worked it for over forty years, and that his father worked 
it before him. It may interest your readers to hear that 
it was known locally as the *‘three-throw lathe.” You 
threw the job in; five minutes later you threw it out; 
and then you threw it (the job, and not the lathe) on the 
scrap-heap. 

I am no believer in ramming embryo engineers with 
all sorts of vague theories on entropy, dynamics, differen- 
tial calculus, &c. If our young draughtsmen had it 
forced into them that cast iron costs about one-eighth the 
price of gun-metal, and that good black putty can be 
obtained infinitely cheaper, we should hear less about 
foreign competition. I am no upholder of “shoddy” 
work, but if customers prefer putty to cast iron, let them 
have it, and plenty of it too. V = mild and cast 
steel when wrought iron willdo? With all due respect 
to your Jearned correspondents, I maintain that the engi- 
neer of the future is thé man who oe aang three things 
—viz., practical engineering knowledge, all-round finan- 
cial knowledge, and common sense ; and the greatest of 
the three is common sense. 

Trusting I have not trod on the engineering corns of 
your American and German readers too discourteously, 


T am, Sir, your obedient servant, 
Hemel Hempstead, December 14, 1902. A.A 
ELECTRONS. 


To THE Eprror or ENGINEERING. 

Sir,—The readers of your valuable journal must feel 
indebted to you for the interesting elucidation you give 
them in your issue of the 5th inst. of Sir Oliver Lodge’s 
fascinating lecture on ‘‘ Electrons.” I trust it will not 
be deemed presumptuous for a layman like me to give 
utterance to a few thoughts which the theories propounded 
call forth. 

If I read the first paragraph of your report correctly, 
the answer the lecturer gives to the question ‘‘ Does 
the field of force created by the movement of the stati- 
cally charged sphere commence to move immediately 
with it, or does it lag behind?” is in the negative for 
the former, and in the affirmative for the latter conten- 


tion. In other words, the proceedings are comparable 
to the oo of momentum in the rim of an engine 
flywheel. 


It is stated, moreover, that in moving the sphere 
through space we do not move the ether, but move the 
body — the ether (the italics are mine). I confess 
it is more than I can understand, how any material body 
can create its own resistance, so to speak, and yet the 
ether through which it moves is credited with no power 


to offer the — impediment to the progress of that 





hammer fit.” 





| ether of its innocence in the matter and say: The mag- 
| netic field is generated by the friction, however infinitely 
small, of the charged sphere with the ether, increasing as 
the velocity of the sphere increases, and decreasing as the 
speed slackens. Only under condition of such a kind can 
I imagine how the moving sphere may create an in- 
creasing or decreasing resistance to its Own progress. 

Incidentally, the theory of Sir Oliver Tee leads one 
to speculate and ponder over the bearing it may have on 
our views as regards comets’ tails. It certainly offers a 
strong temptation to attribute the creation of these 
mysterious appendages to a —— of the kind described 
in this interesting lecture. The action of the sun, on the 
approach of the comet, would confine itself to the devia. 
tion of the tail or tails, and, in doing this, perform this 
service according to the molecular weight of the sub. 
stances affected, and produce the several types of tails 
according to Bredichin’s theory. These ideas of mine 
only hold good, of course, if it could be taken for certain 
that the comet’s head is an electro-statically charged 
sphere of the kind Sir Oliver Lodge has in mind. With 
more probability of truth, we may take our earth to be 
such a sphere, and it is interesting to think that in its 
elliptical orbit it gives rise to a magnetic field alternating 
in strength. 

One more thought. The lecturer discussed an experi- 
ment carried out by Aitken showing that unless vapour 
had something to condense upon it would not condense. 
Allow me to call attention to a simple experiment which 
anyone may carry out at leisure and, you will admit, 
under agreeable circumstances. Take a bottle of fresh 
beer and pour its contents into a glass, and it will be 
noticed that sustained effervescence takes place. A 
careful observer will notice that the strings of bubbles 
which arise start from a number of apparently fixed 
points on the inner surface of the glass, and also—and 
this is really the more striking part of this little experi- 
ment—other strings of bubbles start from specks of im- 
purities floating about in the liquid, thus continually 
changing, yet retaining, their point of origin. This 
phenomenon seems to show that the opposite contention 
to the above also holds—viz., a liquid, or liquefied gas, 
will not evaporate, or an effervescent liquid will not 
effervesce, unless there is something to evaporate or 
effervesce upon. 

There are many more points of interest involved in 
Sir Oliver Lodge’s address, but your valuable space pre- 
cludes their discussion in detail. May I finally call 
attention to what seems to me a sense-disturbing printer’s 
error? In the second paragraph of your report you say : 
“Some energy flashes vary with the speed of light.” 
I think the word ‘‘ vary ” should read away. 

I remain, Sir, yours respectfully, 
ALBERT ALFRED Buss. 
Ashton-on-Mersey, December 14, 1902. 








THE NAVY AND THE ENGINEERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Permit me to congratulate you on the article on 
“The Naval Engineer Problem,” because it indicates one 
main issue on which we can all unite. It is almost an old 
ge Neg we must all be engineers nowadays, though it 
has taken the Navy a long time to realise the fact owing 
to the fetish of masts and sails. It was with no intention 
of discourtesy that I took no further part in the con- 
troversy in your columns, for I could not wish for a more 
courteous and fair-minded an opponent than “‘G. J. M.” 
I happened to have received, on trustworthy authority, 
ample indications that the Naval engineering difficulties 
were to be solved on lines which I regarded as so sound as 
to deserve a general support from those who had the 
efficiency of the Navy for war at heart. When these 
reforms are made public, I hope meaningless phrases 
like ‘‘revolutionary changes” will avoided, for a 
common system of entry, giving sound mechanical train- 
ing to the Naval cadets from early youth, is a change 
which is overdue by some 20 years. 
I regret to see in your article that old story about the 
chief engineer having no executive control over his staff. 
The chief engineer has as much power over his men as 
the gunnery lieutenant over, say, the 220 men of the 
ammunition supply. He is absolutely responsible to the 
captain for the eficiency of the engine-room, and is there- 
fore in complete control of it. If a lieutenant ventured 
into the engine-room and the assistant-engineer on watch 
considered him to be in the way, the latter could order 
him out of it. I venture to say that it is absolutely 
essential to the efficiency of the Navy that the future execu- 
tive officers who do duty in the engine-room should be 
in the same position as gunnery lieutenant, or commanders 
for navigating duties, in having to bring disciplinary 
cases on to the quarter-deck for punishment. However, 
I do not think this subject will crop up when the executive 
officer does engineering duties, so it becomes quite a minor 


issue. 
Yours faithfully, 
Canton BELLAIRS. 








ELECTRIC CRANES. 
To THE Epritor OF ENGINEERING. 
Sin,—I regret if anything I have written should be 
distasteful to Messrs. Joseph Adamson and Co. My 
object was to keep them to the point at issue, which up 
to now has been a difficult task, as in their last letter 
they still evade the main issue. I took exception to the 
statement that from 5 to 6 horse-power per 100 ft. of shop 
must be wasted in rope transmission, and still take excep: 
tion. The question as to whether a rope taking only 13 
horse-power per 100 ft. of shop wil], or will not, evi 
sufficient — is a subsidiary issue; but I will a 
with it in due course. It has been demonstrated that the 








same body. Would it not be more rational to divest the 
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power absorbed in driving the rope alone varies as the 
square of the velocity, an the power available as useful 
work varies directly as the velocity by the stress. This 
being so, doubling the speed quadruples the loss; but by 
leaving the speed the same, and doubling the stress, you 
would get the same useful work out of the rope with a 
quarter of the loss, providing always this doubling of the 
stress kept you within safe limits of the breaking strain 
of therope. Either Messrs. Adamson knew this, or they 
did not. If they knew it, then they have suppressed 
material facts; if they did not know it, they have pre- 
sumed to teach when they themselves require teaching. 
I will leave them to choose which horn of this dilemma 
they will sit on. I gave the breaking strains of the different 
ropes we use, in my letter of October 31, from which it is 
evident that ample power can be obtained to give the 
reasonable lifts that Messrs. Adamson speak of, with the 
rope running at the speeds I have given—viz., from 2000 ft. 
to 2100 ft. per minute. On the score of economy and 
efficiency, there cannot be two opinions as to which is the 
best course to adopt. 5 : 

Messrs. Adamson say I will not answer their questions : 
this is a most inaccurate statement, as, in my letter of 
August 27, I set forth in detail the length of the shops, 
the number of cranes in use, and the traversing speeds, 
and state that each 4-in. belt is capable of working 
two of the smaller cranes, and each 6-in. belt two 
of the larger; and that when the cranes are not in 
use the belts were running on loose pulleys, which 
could be shifted by the crane attendant from any posi- 
tion. In my letter of September 24 I said that we find 
the most economical speeds for our cranes are 200 ft. per 
minute longitudinal traverse, 70 ft. cross traverse, and 
about 4 ft. 3 in. to 8 ft. 6 in. speed of lift for heavy loads, 
and for light loads up to 34 ft. per minute; but the 
vertical lifts we require are only some 3 ft. to 4 ft. 
This latter referred to our larger cranes, as they were 
principally engaged on the comparatively light, but, un- 
wieldy, articles. Four of the smaller cranes are driven 
by tia. rope, running at 2500 ft. to 2600 ft. per 
minute, two to each rope; and, as I stated in my last 
letter, taking slightly over 2 horse-power per 100 ft. of 
shop to drive the ropes alone. From a recent test the 
longitudinal traverse ayerages 163 ft. per minute; the 
cross traverse, 54 ft. ag minute ; and the hoisting speeds 
in the fast gear, with 314 ewt., 31 ft.. and the lowering 
344 ft. minute; and with the slow gear the hoisting 
speed was, with 56 ewt., 15 ft. per minute, and the lower- 
ing 19 ft. per minute. We have, on occasion, lifted 6 tons 
with these cranes. I gave cost of repairs and ropes in my 
letter of October 8—viz., 3.632. per 100 ft. for repairs, and 
2.07/. for ropes per annum. ith regard to these speeds 
I may be permitted to say that I certainly know better 
what our requirements are than Messrs. Adamson do. 
We have experimented with the larger cranes up to 
240 ft. longitudinal traverse, and between 80 ft. and 90 ft. 
cross-traverse. These speeds are high, having regard to 
the fact that no shop floor is free from obstruction, and it 
is difficult for a man to follow and steady the load under 
these conditions. The lifting speed, as I have before 

inted out, cannot be increased with advantage, as we 
te to bear in mind the dimensions of the unwieldy 
articles we require to lift, and the fact that they must 
be accurately levelled on trestles. 

I must contradict Messrs. Adamson when they state I 
did not tell them how I arrived at the fact that a rope at 
2052 ft. per minute (given as the average speed, and 
which I find should have been 2100 ft., as the rope is 
slightly longer than given in my letter upon being mea- 
sured with a tape) will transmit 26 horse-power, as in my 
letter of October 29 I stated clearly how the experiment 
was conducted—viz., by using a motor and taking the 
results by calibrated instruments, this being the way ad- 
vocated by themselves as the most accurate. If they can 
suggest any other way more accurate, I shall be pleased 
to hear of it. 

As to their statement that I have figured on a working 
stress at least twice as high as I should have done, they 
will forgive me for saying they are difficult to satisfy, as I 
have given them the breaking strains of the ropes we use, 
and with a factor of safety exceeding 8 the power I have 
stated can be given. What others have done is not to the 

int. For instance, Messrs. Adamson build excellent 

ilers with a factor of safety of about 5: if any of these 
boilers were to burst, it would cause great damage to pro- 
perty, and possible loss of life. I am using ropes with a 
factor of safety of at least 8, and if they were over-strained, 
they would give due warning, and, even if allowed to 
break, would neither do much damage to property, nor 
endanger life. If Messrs. Adamson are right in a factor 
: “Site of 5, I cannot be wrong with a factor of safety 
0 . 


Messrs. Adamson say that to discuss the general features 
and advantages of electric power transmission in engi- 
neering workshops is now rather late in the day. I 
must totally disagree with them in this: If the ad- 
vantages are so great as they set forth, surely the 
discussion of them can only serve a useful purpose. 
If, however, there are corresponding disadvantages, the 
discussion of this side of the question must certainly be 
of equal use. Up to now they have not proved that 
there is a 5 per cent. advantage between electrical trans- 
mission of power in an engineering shop, and a modern 
application of a direct drive under similar conditions, 
and, in my opinion, they attach far too much importance 
to the saving to be effected in shops using about the same 
power as themselves, as, if they saved 20 per cent., it 
would only mean some 70/. to 80/. per annum. If they 
doubt this, will they make a simple experiment and 
publish the result ? Tet them some dinner-hour leave the 
whole of the motors which may be in average use running, 
together with the belts on the loose pulleys of the various 
machines, and what shafting, much or little, they may 


have running, and note the units taken to do this—i.e., 
the two dynamos, the several motors, and the shafting 
and belts. 

Their statement that it is characteristic of all electrical- 
driven workshops that you must have some 80 per cent. 
of your motor power constantly idle is interesting, as 
showing conclusively one of the disadvan of elec- 
trical transmission from a capital point of view. Their 
further statement that having a large motor does not 
increase the cost of repairs may be true, but it undoubted] 
decreases the efficiency when you are working it muc 
below its designed capacity; and it is another to the 
long list of losses in the electrical system. 

T am obliged for Messrs, Adamson’s figures, giving the 
approximate cost of eleven electrical cranes with the 
necessary wiring. They give it as about 80007. To this. 
I assume, must be added the cost of installation, which 
would not be less than 1000/. The only direct saving 
they have yet shown, which, by the way, is problematic, 
is some 60/. per annum. Therefore, as I previously stated, 
there is ample scope for the imagination as to the indirect 
savings to warrant such an expenditure. The capital 
account of our present cranes is 6096/., and as this would 
have to disappear, some charge must necessarily be made 
on this account, so that the interest on capital alone for 
this installation would approximate to 600/. per annum. 
To save 607. on one hand, and to incur an annual charge 
of 6002. on the other, does not seem to me very sound 
finance, especially bearing in mind that by Messrs. 
Adamson’s own figures we are only behind in our lifting 
speeds, which I have explained are not of supreme im- 
portance. 

In conclusion, I must again assure Messrs. Adamson 
that I have nothing to say against electric cranes or 
electric transmission. There are, of course, conditions 
whére it is the ideal power. I only wish the truth to be 
established, and a recognition of the fact that under some 
conditions, especially in small plants, where the power 
has to be generated by the user, the adoption of electrical 
transmission is, to say the least of it, an expensive luxury, 
taking Messrs. Adamson’s installation as an illustration. 

This letter is, unfortunately, longer than I intended it to 
be, but Messrs. Adamson have caused me to retrace the 
ground which I had before gone over. 

Yours faithfully, 
ERNEST GEARING. 

Leeds Forge, Leeds, December 17, 1902. 








THE USE OF BLAST-FURNACE GAS IN 
GAS ENGINES. 
To THE Eprror oF ENGINEERING. 

Srr,—Unfortunately, from a temporary failing of eye- 
sight, I have not been able to read the paper by Mr. 
Cochrane ; but I am told that it is utterly unjust to the 
British pioneers, and makes no acknowledgment of other 
workers. It also pre no credit for other pioneers in 
the application of blast-furnace gas in this country. 
Fortunately, the ironmasters are pretty well acquainted 
with the history of the conception and evolution of the 
use of blast-furnace gas, which has been attended with 
great difficulties, and the unjust statements in Mr. Coch- 
rane’s paper will be apparent to everyone of them. 

With regard to the pioneering of gas-driven blowing 
engines in this country, the credit belongs to Mr. Jack- 
son, of the Clay Cross Iron Company. This gentleman 
paid a visit to an installation for which I was responsible 
in Germany in 1898, and as a result of his inquiry he gave 
an order for a gas-driven blowing engine in the spring of 
1899. Owing to the failure of our gas-engine contractors, 
my company and staff had to face the question of design- 
ing one themselves, and this — and its treatment 

lant, with the exception of the blowing-tub, is entirely 

ritish in design and construction ; and as far as the gas 
treatment plant is concerned, it has been a success from 
the very beginning. 

The iowing-toe was obtained from Philadelphia, and 
its gearing gave trouble originally, but we have satisfied 
ourselves that the defects have been overcome. 

As far as the efficiency of the engine is concerned no 
other engine either in Europe or America can claim any 
superiority to it. The serious oe. of utilising the 
new power for electrictraction and light is due to Mr. 
Maurice Deacon and Mr. Herbert Pilkington, and the 
directors of the Sheepbridge Coal and Iron Company. 

This installation of two engines, aggregating some 200 
horse-power, was inaugurated about three years ago, and 
is working regularly, week-in week-out, commencing on 
Monday morning and terminating Saturday night, practi- 
cally without a hitch. : 

In addition to the injustice to my efforts in this direc- 
tion, I understand in your leader you entirely overlook 
the work done by the firm who, more than all the others 
in the world put together, are responsible for the position 
that the gas engine holds to-day—I refer to Messrs. 
Crossley Brothers, Limited. 

Yours faithfully, 
B. H. THWAITE. 
29, Great George-street, Westminster, London, 
December 17, 1902. 








‘AN ANTI-FRICTION METAL WANTED.” 
To THE Eprtor OF ENGINEERING. 

Str,—You were good enough to put an inquiry in your 
iseue of November 14 respective of an anti-friction metal 
which I wanted to fulfil certain conditions, and I am 

leased to be able to say that owing to your assistance 
have been able to obtain the metal that I require. My in- 
| quiry may have led people to believe that the metal was re- 

quired for a bearing, thus suggesting that the metals which 

I quoted the names of are of no use for that purpose. 
| should like the opportunity of adding that the metal is 








not required for a bearing, and the fact that it was not 
suitable for my purpose has nothing whatever to do with 
its suitability for ordinary bearing purposes. 

Yours faithfully, 


December 15, 1902. FRICTION. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this society was held on 
Wednesday evening, the 17th inst., at_the Institution of 
Civil Engineers, Great George-street, Westminster, Mr. 
W. H. Dines, President, in the chair. 

M. C. A. Angot, of the Bureau Central Météoro- 
logique de France, Paris, and Professor Willis L. Moore, 
of the United States Weather Bureau, Washington, were 
elected a of the society. 

A paper by Mr. C. V. Bellamy, M. Inst. C.E., on the 
‘* Climate of Cyprus,” was read by the secretary. This 
island, which les towards the extreme eastern end of 
the Mediterranean Sea, covers an area of 3584 square miles. 
It is divided gis g the centre by the Central Plains, 
which run east and west, and which are bounded on 
the north by the Kyrenia mountains and on the south 
and south-west by the Trotjdos mountains. These 
mountain ranges have a considerable influence upon the 
temperature of the central plains, and more especially 
upon the climate of the capital ob Nicosia, which has 
a population of about 14, inhabitants. The mean 
temperature for the year at Nicosia is 67.2, the extreme 
highest temperature being 108 deg. and the extreme 
lowest 28 deg. The annual rainfall is about 14 in., 
which falls mostly in the winter months. The author 
also gave particulars as to the meteorological conditions 
at Troédos, the sanitarium and summer resort of Cyprus, 
which is situated in the mountains at an altitude of over 
5000 ft. above sea level. 

A paper by Mr. H. H. Clayton, of the Blue Hill 
Observatory, U.S., on “‘ The Eclipse Cylcone of 1900,” was 
also read by the secretary. The author in a former paper 
discussed the meteorological observations made along the 
= of the total solar ecli in the United States on 

ay 28, 1900, and stated that he found that a cyclone 
followed in the wake of the eclipse—though the changes 
were very minute and feeble—the fall of temperature 
developing a cold air cyclone in an astonishingly 
short time, with all the peculiar circulation of wind and 
distribution of pressure which constitute such a cyclone. 
This theory was not readily accepted by meteorologists ; 
and Professor Bigelow, who has discussed «ll the observa- 
tions received by the United States Weather Bureau, 
thinks that they scarcely confirm Mr. Clayton’s conclu- 
sions. The author now examines Professor Bigelow’s 
discussion, and points out that the observations really 
confirm his own statements. 








Paciric Steam Navication.—For some months the 
steamers of the Pacific Steam Navigation Company and 
the South American Steamship Company have made 
periodical voyages from Valparaiso to San Ponnsieee, call- 
ing at the principal ports on the western coast of North and 
South America. The service has, however, recently been 
suspended. The reason for its discontinuance has not 
transpired. 





RusstAN_ METALLURGICAL INDUSTRY. — The Russo- 
Belgian Metallurgical Company has issued its report 
for 1901-2. The company had to contend during the past 
twelve months with theseveredepression which has affected 
Russian trade and industry; but notwithstanding this 
adverse influence, the profits realised by the undertaking 
in 1901 have exceeded those of 1900-1. ‘This increase was 
due toa reduction in the cost of production, as well as to 
the bringing a third blast-furnace into operation. In the 
course of 1902-3 favourable results are anticipated from 
the ae out of the company’s new Sophievka colliery, 
which was brought into we in July, 1902. The 
balance at the credit of revenue for 1901-2. was 2,942,122 
roubles, reduced to 2,795,016 roubles by a statutory alloca- 
tion of 5 ~ cent. of the profits to the reserve fund. The 
council of administration also deducted from the profits of 
the year a further 750,000 roubles in reduction of the cost 
of premises and plant. This brought down the divisible 

nce to 2,045,016 roubles, and it was further reduced by 
taxes to 1,887,574 roubles. From this final balance 900,000 
roubles had to be deducted for an interim dividend of 
15 roubles per share paid in the course of the financial 
year. From the 987,574 roubles still remaining, 306,148 
roubles were deducted for statutory allocations due to the 
council of administration and the working staff, and other 
charges. The 681,426 roubles still remaining was increased 
to 735,440 roubles by the addition of the reliquat brought 
forward from 1901-2, and some other items. The council of 
administration recommended the payment of a final divi- 
dend of 74 roubles per share for the year. This absorbed 
450,000 roubles, leaving 303,440 roubles to be carried to 
the credit of 1902-3. Altogether the shareholders will 
scooeeeny receive, for 1901-2, 224 roubles upon each 
250-rouble share. The dividend for the past twelve 
months is accordingly at the rate of 9 per cent. per annum. 
It will be observed that a very substantial balance was 
carried forward to the credit of 1902-3, while 750,000 
roubles were charged off from the profits of the year for 
depreciation and replacement of seme and plant. The 
company’s Verovka colliery produced 470,034 tons of coal 
in 1901-2, of which 379,210 tons were devoted to the 
manufacture of coke. The quantity of coke made was 
239,595 tons. The company’s blast-furnaces turned out 
last year 200,159 tons of Bessemer and casting pig, 11,075 
tons of spiegel pig, and 346 tons of Thomas pig, The 
quantity of steel ingots made by the company in 1901-2 
was 161,687 tons. e company’s rolling mills turned out 
last year 70,267 tons of heavy rails, 5391 tons of light rails, 
34,911 tons of girders, and 8996 tons of merchant steel, 
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INDIAN RAILWAY PROPERTY. 

THE economic condition of British India having, upon 
the whole, improved during the last twelve months, the 
course of fadion railway affairs has been fairly satis- 
factory, although it has not been without disappoint- 
ments. The Bombay, Baroda, and Central India gives 
its shareholders a return of 6/. 5s. per 100/. for the 
twelve months ending June 30, 1902, and supplementary 
dividends have also been announced by the Great 
Indian Peninsular and one or two undertakings, but 
as a rule the guaranteed Indian systems cannot get 
beyond the guarantee limit. The number of guaran- 
teed companies is, at the same time, steadily declining, 
as when the guarantees run out they are converted 
into annuities calculated upon a more severe basis. 
The rate of interest has generally declined throughout 
the world since the original comfortable 5 per cent. 
guarantees were given upon Indian railway capital 
50 years since, and the Anglo-Indian authorities have 
lost no time in taking advantage of the change, me 
at the same time they have had to buy up some of the 
original stocks at considerable premiums. The Bombay, 
Baroda, and Central India is now working altogether 
2,7774 miles of line, but of this mileage only 461 miles 
is Bombay, Baroda, and Central India line properly 
so-called, the remaining 2,3164 miles being made up of 
sundry native state lines, lines worked for the Govern- 
ment, and lines worked for other companies. It may 
be interesting to note that of the 461 miles of Bombay, 
Baroda, and Central India line properly so-called, 
252 miles are double-tracked—viz., 241 miles south of 
Baroda, and 11 miles from Ahmedabad to Barajri. 
The expenditure made by the Bombay, Baroda, and 
Central India on capital account to the close of June, 
1902, was 10,716,306/., so that the average cost of the 
lines owned by the company for construction and 
equipment has been something over 20,000/. per mile. 
It says something for Indian resources that the 
company has been able to earn such a substantial 
return upon its relatively costly property. The 
ratio of the working expenses to the traffic receipts 
stood in the first half of 1902 at 41.68 per cent. ; 
the corresponding ratio in the corresponding period 
of 1901 was 42.10 per cent. The Bombay, Baroda, 
and Central India has a nominal locomotive stock 
of 179 engines, but the actual number of engines 
upon the system is 187. The number of engines con- 
demned to the close of June, 1902, was 36, plus 7 sold 
to the Indian Midland Railway, making a total of 43. 
On the other hand, 51 engines have been renewed at 
the cost of revenue. There are, therefore, eight 
engines upon the system in excess of the authorised 
stock. The company has three classes of tank engines, 
and nine classes of tender engines. The gross weight 
of the tank engines ranged from 35 tons to 56 tons, while 
the gross weight of the tender engines ranges from 
35 tons to 47 tons. The number of engines condemned 
during the first half of this year was three, while two 
new engines were built on renewal account in the same 

veriod. 

The Madras Railway Company claims to have earned 
in the first half of this year a net profit at the rate of 
il. 4s, 2d. per cent. per annum upon the capital 
bearing interest; there is accordingly a chance of a 
small supplementary dividend coming out for the 
stockholders later on, but at present a final adjust- 
ment of accounts has not been arrived at with 
the Anglo-Indian Treasury, and the proprietors will 
accordingly receive the guaranteed 5 per cent. per 
annum and no more. At the same time the traffic of 
the Madras is increasing very satisfactorily. In the 
five years ending with 1875 inclusive the net revenue 
acquired averaged 235,549/. per annum; in the five 
years ending with 1880 inclusive, 224,440/. per annum ; 
in the five years ending with 1885 inclusive, 245,449/. 
perannum ; in the five years ending with 1890 inclu- 
sive, 327,998/. per annum; in the five years ending with 
1895 inclusive, 448,195/. per annum; and in the five 
years ending with 1900 inclusive, 500,682/. per annum ; 
in 1901 it amounted to 528,700/.; and in the first half of 
1902 it stood at 296,701/., or at the rate of 593,402/. per 
annum. The length of line in operation has remained 
unchanged at 845 miles all through the last 30 years. 
The chief engineer considers that the way and works 
have been maintained in good working order and 
repair for the first halt year, but the Govern- 
ment consulting engineer thinks that the rates of 
renewal of iron rails are insufficient. The total cost 
of maintenance in the first half of this year was 6469/. 
more than in the corresponding period of 1901; this 
was due mainly to the larger number of new rails laid, 
to expenditure on new turntables, and to alterations 
of sidings at Arkonam. There was also an increase of 
1125/. in the past half-year in the outlay made in the 
locomotive and carriage department. This was due 
principally to heavier expenditure on the renewal of 
carriages and trucks. Four engines were rebuilt 


during the half-year at the cost of revenue, but the 
Government inspector questions the sufficiency of the 
present rate of replacement, and the subject is under 
turther investigation. 

The Mysore State Kolar Goldfields Railway is 


been a remarkable success, the net earnings for the 
first half of 1902 having, been at the rate of 8.96 per | 
cent. per annum, as compared with 8 per cent. per 
annum in the corresponding half of 1901. <A very 
disastrous accident occurred on the Madras system 
on September 12 last, the mail running between Madras 
and beaker having been precipitated into a gap 
in a bridge over a rivernear Mangapatnam. The bridge 
comprised three spans, two of which were carried 
away by a sudden flood. The train consisted of the 
engine and tender and ten vehicles, and with the 
exception of the rear brake-van and a bogie it was 
practically destroyed. The number of persons in the 
train was 156; of these 77 were drowned. The flood 
which caused the disaster was of an altogether un- 
usual character. The bridge had been in use for 34 
years, and during that period the highest flood recorded 
was only 4 ft. 11 in., while that which occurred on 
September 12 rose to the tops of the girders, or 
11 ft. 8 in. above the river bed. The flood rose with 
extraordinary rapidity, as the river was not above its 
ordinary level two hours before the disaster occurred. 
The number of locomotives upon the Madras system 
at the close of June, 1902, was 174—viz., 156 tender 
engines and 18 tank engines. 

The Indian Midland Railway Company is now 
working 11124 miles of line, of which, however, 
796} miles only were Indian Midland line properly so 
called. The gross expenditure on capital account at 
the close of June, 1902, was 8,251,025/. The ratio of 
the working expenses to the traffic receipts stood 
in the first half of this year at 42.80 per cent., as com- 

ared with 41.60 per cent. in the first half of 1901. 

n this instance, accordingly, working expenses show 
a slight tendency to increase, although they are still 
extremely moderate. The number of locomotives 
upon the system at the close of June was 142, 25 
having been added during the half-year ending with 
that date. Of these engines, 20 were tank engines 
and 122 tender engines. 

Upon the whole, the working results attained in 
connection with Indian railways have been fairly 
successful ; this is largely explained by the density 
of the native population and the absence of the com- 
petition which reduces the profits of the principal 
home railway undertakings. 








THE RUPNARAYAN BRIDGE; BENGAL- 
NAGPUR RAILWAY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 16, 1902, Mr. 
F. W. Webb, Vice-President, M.A., in the chair, the 

aper read was ‘‘ The Rupnarayan Bridge, Bengal-N: gpur 
Railway,” by Mr. 8. Martin-Leake, Assoc. M. Inst. C.E. 

The Rupnarayan Bridge at Kola was built by the 
Bengal-Nagpur te , edna and formed part of 
the direct east coast line between Calcutta and Madras. 
The Rupnarayan was both a river and a tidal creek. The 
total discharge had been estimated to be 563,530 cubic 
feet per second, with a velocity of 10 ft. per second. The 
river was embanked on either side, and the flood-level was 
considerably higher than the surrounding country ; the 

reatest depth we poten before work commenced was 17 ft. 
below low water. The bridge consisted of seven spans of 
300 ft. (314 ft. 6 in. from centre to centre of piers) and 
four spans of 100 ft., two at each end. The piers were 
all built for a double road, but girders for one road only 
had been erected. 

The piers for the larger spans were founded on steel 
caissons, 88 ft. in height, 63 ft. in length, and 22 ft. in 
width, with semi-circular ends. Each caisson was divided 
by means of cross-bulkheads into three dredging-cham- 
bers, 13 ft. 6 in. in width. The inner plates of the bottom 
12 ft. were inclined to a cutting-edge, and formed the 
shoe. Above the shoe the caisson was built up of rings 
4 ft. in height, connected together by horizontal angle- 
bars; each ring could therefore be erected complete, lifted 
into position, and riveted to the caisson, thus saving time. 
Each caisson weighed 385 tons. 

The river bottom consisted of a layer of hard blue clay, 
covered on the east side with silt ; this clay extended to a 
depth of about 10 ft. Below the blue clay, yellow clay, 
varying in quality, was met with to a depth of 55 ft.; 
below this was sand, and in this sand the caissons were 
founded. Caissons Nos. 1 and 8 were sunk from ground 
level ; Nos. 5, 6, and 7 from islands ; and Nos. 2, 3, and 
4 — lowered and sunk from a floating staging erected 
on flats. 

Work commenced on No. 1 caisson (on the west bank) 
in August, 1897. At first the sinking was carried out by 
men inside the caisson, the clay sunk through being 





impervious to water; but at a depth of 16 ft. the ex- 
| ternal pressure was found to be bulging the side cutting- 
}edges inwards; dry sinking was therefore stopped and 
the caisson filled with water. No further attempt at 
dry sinking was made with any of the caissons. 
| Further sinking was done with =. At a depth 
of about 78 ft. the caisson hung badly and refused to 
! go down ; holes were excavated below the cutting-edge, 
jand some of the internal water was baled out; the cais- 
|son then began to move, going down 9 ft. in four hours. 

ing out some of the water after excavating holes 
| below the cutting-edge was found to be a certain method 
of moving the caissons whenever they refused to follow 
the dredging. Bruce and Batho dredgers, each having a 
capacity of 30 cubic feet were used, one in each of the 








worked by the Madras Company. This line has/| three dredging-chambers. The dredgers were suspended 


from a horizontal timber supported by a staging of old 
rails stiffened with angle-bars. As the caisson sunk and 
more rings were added, lengths of 8 ft. were added to the 
verticals, and the lower stiffening bars were disconnected 
and refixed to the newly-added lengths. The verticals 
were built in as the masonry filling of the caisson ad- 
vanced in height. Thus no time was lost in dismantlin 

and re-erecting staging each time the caisson was aaiel 
to. The staging remained permanently in position. The 
“a of No. 1 caisson was completed in August, 1898. 

In October, 1897, islands were constructed for caissons 
Nos, 6 and 7 by driving piles about 5 ft. apart, enclosing 
a space, similar in shape to the caisson, but allowing 5 ft. 
clear all round. Outside sand-bags were heaped against 
the piles, the inside being filled with silt, and on this the 
caissons were erected. The sinking was done with 
dredgers. The three steam hoists working the dredgers 
were contained in_ a large barge, moored alongside the 
caisson. Caisson No. 6 was completed in September, 
1898, and No. 7 in August, 1898 ; caisson No. 5, also sunk 
from an island, was commenced in December, 1898, and 
completed in September, 1899. As soon as these caissons 
were known to have entered the blue clay the tides were 
allowed to wash away the islands. 

It was not possible, without incurring great expense, to 
make islands for caissons Nos. 2, 3, and 4, the tides 
running very strong at their sites. These caissons had, 
therefore, been lowe from a floating staging. Two 
ordinary river flats, 180 ft. by 26 ft. by 9 ft., had been 
purchased in Calcutta; these were placed 24 ft. apart, 
and carried the staging required. The staging consisted 
of two parts, the forward position, 40 ft. in height, being 
used for lowering and sinking the caissons. The height 
was necessary in order to clear the caissons at low 
water during sinking; the after portion, 20 ft. in 
height, was used for erecting the rings on ; three rings 
could be erected ——. on it at one time. The 
staging was made of on pine, a special consign- 
ment of which was obtained from America. The caisson 
shoes were erected and made watertight on a temporar 
platform placed over the space between the flats. Eac 
shoe, weighing 75 tons, was lifted by means of 16 10-ton 
Weston pulleys suspended from the top of the staging, 
each bom of four blocks being connected to one hook 

laced under the cutting-edge by means of equilibrium 
bars. The shoes, having first been raised sufficiently 
to allow the platform to be removed, were then lowered 
into the water until a part of the weight was carried by 
flotation. Rings had then been added until the total height 
of caisson was sufficient to keep the top above water at high 
tide after pitching. The caisson was * te ready to ground. 
Previously the mooringsof the flats had been adjusted daily. 
At the top of the tide the caisson was lowered sufficiently 
to allow the cutting-edge to ground as the tide fell, and 
any final adjustments for position and span to be carried out. 
As soon as the loads were taken off the hooks the lower- 
ing tackle was disconnected, and water admitted into the 
caisson. No difficulty was found in pitching the three 
caissons on their exact sites. Caissons Nos. 2 and 4 were 
sunk by means of Sir Bradford Leslie’s boring plant, 
No. 3, after pitching, by dredgers. The plant consisted 
of a boring-head with four arms, 10 ft. in total diameter, 
rotated by means of an annular pipe 26 in. in external, and 
13 in. in internal, diameter, bolted ther in 8-ft. lengths, 
driven by a small steam engine fixed to a gear box bolted 
to the caisson. Over the side of the caisson was a siphon, 
one leg running down the 13-in. pipe, the other into the 
river. Water was pumped into the dredging-chambers 
by two 13-in. centrifugal pumps. When working, the 
water due to the head maintained by these pumps flowed 
up the rotating shaft through the siphon into the river, 
curving with it the mud, &c., cut away by the boring- 
head. Caisson No. 2, commenced in mber, 1897, 
was founded in August, 1898; No. 3, started October, 
1898, was founded in August, 1899; and No. 4, started 
December, 1898, was founded in January, 1900. Caisson 
No. 4 gave considerable trouble in sinking when only a 
few feet into the river-bed, and after it ot heen built up 
to a height of 40 ft., it one day suddenly tilted over until 
it was 5ft. 6in. out of plumb. it was eventually 
straightened, but finally was founded about 2 ft. to the 
west of its pone position. None of the other caissons 
were more than 9 in, out in any direction. The tops of 
the caissons were taken down to low-water level. 

The girders were of a semi-bowstring type, each span 
weighing 546 tons. They were erected on two pontoons, 
of steel, 280 ft. by 40 ft. by 10 ft. These were built in 
Calcutta, and designed so that they might afterwards be 
used for the wagon ferry over the Hugli, in Calcutta. 
Each span was erected complete on the decks of the 
pontoons, and then floated over the piers at high-water, 
the piers having previously been built only to a height of 
18 ft. above low-water. As the tide fell the pontoons 
floated away and left the span supported on packings. 
The remaining 15 ft. in the height of the piers had been 
built as the spans were lifted. The lifting was effec 
with 150-ton hydraulic jacks. To obtain as much room as 
possible the spans were placed alternately on the sites of 
the up and down roads, and when at the full height those 
on the site of the down road were traversed over In 
line with the others. All the bricks and lime used on the 
works were burnt at the bridge site. The total weight on 
the base of each pier was .5 tons, or 6.7 tons per 
square foot. 5 

The actual construction was commenced in Anges 
1897, and the bridge was tested and passed by the 
Government inspector on May 1, 1900. 








SrpertaNn Rartway Fares.—The Russian Minister of 
Finance has fixed the first-class fare for the entire len 
of the Siberian Railway at 15/. 15s. 
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INDUSTRIAL NOTES. 


Tur American Federationist for the current month 
contains three special articles on ‘‘ Government Coal 
Mines,” ‘‘Two Kinds of Government,” and ‘ Why 
Labour Organises,” in addition to the numerous re- 
ports of work and progress from the various centres 
throughout the United States and Canada. The most 
important report is that by President Gompers to 


the Twenty-Second Annual Convention of the Ameri- | 


can Federation of Labour, held at New Orleans re- 
cently. In that report we can see how vast is the 
organisation of labour in America. The various bodies 
affiliated to the federation consist of national and 
international unions, federal unions, city central 
hodies, State branches, local trade unions, &c., an 
Comprise most of the organised bodies throughout the 
United States. Apart from the miners’ great strike 
in the anthracite coal region of Pennsylvania, there 
was no great strike during the year in America. But 
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being now under investigation by the commission 
appointed by the President of the United States, the 
| report abstains from comment likely to evoke contro- 
| versy, but the hope is expressed that the final result 
| will be a peaceful solution. Compulsory arbitration 
is not advocated. The remedy, it is said, would be 
worse than the disease. Joint bargaining agreements 
are favoured, and this collective action is, it appears, 
gaining ground. Coercive action is condemned, 
whether upon employers, workmen, or the federation, 
as inimical to liberty and progress. 








The report of the Ironfounders’ Society states that 


d_ there has been a slight improvement in the number on 
!the various benefits, but the members are given to 
| understand that this does not mean the same as im- 
| provement in trade. It is true that there were fewer 
| on benefit, to the extent of 78 on donation, and of 106 


in that one strike 147,000 miners were involved, and | on all the benefits ; but there were 700 more members 
a large number of other workpeople suffered indirectly | on short time. There are also a number locked out 


mM consequence of the suspension of operations due to 
the non-supply of fuel. The story. of that great 





| belonging to two branches, for whom a 3d. levy is 
| being voted. Notice is also given that moulders are 
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| over-plentiful in South Africa, and members are cau- 
| tioned not to emigrate thither, in the expectation of 
| work at high rates of wages. In the voting for a 
labour representative for Parliament, an aggregate of 
| 12,545 votes were cast, the one selec being carried 
| by 5619 votes. The returns from branches, as regards 
the state of trade, are not very encouraging, only in 
four places was it very good, and in 13 good. All the 
|other descriptions are more or less unsatisfactory. 
| By broadly separating the total into two classes we 
| have this result : In 82 places, with 10,609 members, 
}employment was from very good to dull, as com- 
pared with 82 places, with 10,886 members, in the 
previous report. In 45 places, with 7695 members, 
| trade was sm very slack to very bad; the same 
‘description applied’ last month to 45 places, with 
| 7371 members. The total number of places so affected 


struggle is briefly but very clearly told. The matter| was the same, and the number of members affected 


| does not materially differ. The variations in locality 
are not great either. The total number on the funds 
| was 2999; last month, 3105—decrease, 106. Of the 
total, 1318 were on donation benefit—decrease, 78 ; on 
|sick benefit, 461—decrease, 10; on superannuation 
allowance, 1038—decrease, 6 ; there was also a decrease 
of 14 on dispute benefit. The total cost of benefits 
amounted to 995/. 9s. 4d., or about 1s. 1d. per member 
weekly. 





The report of the Amalgamated Society of Car- 
penters and Joiners refers to the fact that some 1200 
members are on strike in the shipyards of the North- 
East Coast against are duction in wages of 1s. 6d. per 
week. It also recalls the fact that in the first month 
of this year members were out at Blackpool, Brad- 
ford, and St. Anne’s, resisting reductions in wages. 
The position on the North-East Coast is all the more 
difficult because the members of other unions have 
accepted the reduction. This fact ought to have had 
weight with the carpenters and joiners. They deplore 





the conduct of employers in reducing wages when a 
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falling off in trade occurs, but they seem to forget that 
they seek higher wages when trade is prosperous ; it 
is ‘‘the rise and fall of the markets,” as economists 
would say. Only a fixed wage could alter this, and 
workmen would resent a fixed wage. The total num- 
ber of members was 70,594 ; of these, 2288 were on 
unemployed benefit, 1414 on sick benefit, and 1228 on 
superannuation allowance. The number of branches 
is extending, and of members increasing. The state 
of affairs in South Africa is still one of anxiety as 
regards the branches and members in those colonies. 
The Edinburgh branch proposes that the union with- 
draw from the Engineering and Shipbuilding Federa- 
tion. This was inevitable trom the moment of diver- 
gence in policy on the North-East Coast as to the 
reduction in wages. Several branches propose further 
help for the Penrhyn quarrymen. The American dis- 
tricts have appealed to the Council to allow greater 
freedom in making members, irrespective of age, so as 
to strengthen the American and Canadian branches ; 
but this only applies to the trade section ; it does not 
extend to sick or superannuation benefit, the rules as 
to which are, as they should be, very strict. 





The Monthly Circular of the Durham Miners’ Associa- 
tion reports that Lord Davey was unanimously re- 
elected Chairman of the Conciliation Board. It is 
explained that in the Northumberland Board the 
chairman sits at each meeting, and if the members do 
not agree he is able at once to decide the question. In 
the Durham Board he is only called in to decide if 
differences arise that the members cannot settle. No 
such case has yet arisen, so that the chairman’s ser- 
vices have not yet been required in his official capa- 
city. At the last meeting of the Board there were 
some complaints by the coalowners as to “ lying idle” 
on bank holidays; but no case arose for the umpire, 
as the matter is again to be discussed by the Joint 
Committee of the employers and miners. The coke- 
men’s case was again under consideration on the 
report of a sub-committee, some disputed points being 
by the Board referred back to the sub-committee. 
Attention is called to ‘‘ Mr. Pickard’s threatenings” as 
to the Durham miners, unless the latter consent to the 
Mines’ Eight Hours Bill. The Durham Association 
is not content to allow the attacks to pass unnoticed. 
The Federation does not come out well in the con- 
troversy. Still, it is a pity that it has arisen. 





The report of the Associated Blacksmiths states that 
it cannot congratulate the members on any improve- 
ment in trade, or as to indications of improvement ; 
but the figures in the returns show that the conditions 
are better than were expected. The districts most 
affected are the lower reaches of the Clyde—Greenock 
and Port Glasgow—and the Tyne district. Short 
time is worked in many places, and wages have been 
reduced on the North-East Coast without a strike. 





The Taff Vale case was again before the court all 
last week, at the close of which it again stood ad- 
journed. The plaintiffs gave voluminous evidence as 
to picketing, intimidation, and as to the action of the 
union, the object being to prove liability. In the 
cross-examination by defendants’ counsel the latter 
sought to dissociate the union from the action of the 
men, so as to disprove responsibility for the acts of 
the officials. When the plaintiffs’ case had closed, 
counsel for the defendants sought to exonerate the 
union and fix the blame, whatever it might be, on the 
officials and the men implicated. It was contended 
that the agreement entered into when the strike 
was settled amounted to a bar against legal proceed- 
ings. This is a matter upon which the judge will 
doubless direct the jury. But the plaintiffs ‘conten- 
tion was that the agreement was not with the defen- 
dant union, or its officials, but with their own men. 
Witnesses declared that the union, as such, was re- 
pudiated in all the transactions during the strike and 
the negotiations for its settlement. Such in brief are 
the main points given in evidence before the court. 
The case is still sub-judice, and therefore cannot be 
commented upon. What we may expect is that the 
judgment of the court will embrace and cover many 
questions in trade union law which are, or have been, 
regarded as obscure. Anything will be better, both 
for capital and labour, thar the uncertainty of the law 
during the last eighteen months. 





The visit of the Mosely Commission has come to an 
end, and the delegates are returning home to prepare 
their reports. They have travelled much, seen much, 
and heard much ; the test of their individual fitness 
for the tasks undertaken is yet to come in the shape 
of reports. They certainly cannot complain of their 
welcome. They have been received with open arms 
by their confréres in the labour movement—by the 
trade union and labour leaders in America; they have 
been very cordially treated by employers of labour, 
the latter showing no hesitancy in opening their 
works and factories to inspection. The general public, 
as represented by the Civic Federation, and politicians, 
and other representative men, have evinced deep in- 








terest in their visit and its object. So far, all has gone 
well. The reports, to be of value, must tell us something 
more than is to be found in the journals or travels of 
ordinary tourists—something special about the condi- 
tions of labour and employment. This is a task far be 

yond most who visit the United States. It is not in the 
line of pleasure-seeking travellers. There are certain 
technicalities in trade only understood by the expert ; 
there are also conditions pertaining to labour which 
can only be accurately described by men in its ranks. 
The time has been short, but the facilities have been 
great. Moreover, each delegate has his assigned task 
—he has to report upon the industry which he knows— 
and therefore brings to bear upon the subject his 
previous knowledge and training. 


The representatives of the coalowners and of the 
National Federation of Miners have been in conference 
on two matters of supreme importance in what are 
called the Federation districts. One of the subjects 
had reference to wages, upon which they could not 
agree, and hence the whole question was referred to 
the arbitrator, Lord James of Hereford. On this 
— it is said that voluminous reports and returns 

ave been placed before the umpire with the view of 
helping him, or influencing him, in his decision. Upon 
matters of fact of this description there can be no 
doubt as to the great ability of the noble lord to 
decide. The difficulty arises when the basis is in 
dispute. In this case there does not appear to have 
been any serious difference between the parties, con- 
sequently the award will doubtless be upon the 
evidence submitted on either side, much of which is 
necessarily more or less confidential, especially that 
part of it which refers to contracts and prices. On 
the question of the eight hours there did not seem to 
be any common ground. The Eight Hours Bill was 
practically the basis of the discussion, no other 
proposals being before the conference. To that Bill 
the coalowners have over and over again stated their 
objections. Mr. Woods said that if they would consent 
to a local option clause they could get the measure 
through next session. That is very doubtful. They 
could disarm the active opposition of the Durham and 
Northumberland Miners’ Associations ; but that might 
not mean that the Bill could be carried and enacted 
as law. If the measure could be carried with a local 
option clause, and was found to work satisfactorily, 
that clause would become inoperative in a short time. 
But would it so work ? 

In the Wolverhamption district makers of the better 
qualities of iron, in bars, plates, and best sheets, con- 
tinue to book a fair amount of current business, suffi- 
cient, it is reported, to keep the mills and forges in 
steady operation ; and prices have been well maintained. 
The basis prices of marked bars continue about the same 
as have been prevalent throughout the year. The com- 
mon iron branches are described as ‘‘ depressed,” due 
to foreign competition, the foreign material being far 
below the rates quoted for local brands, There is a 
complete absence of speculative buying, as consumers 
only purchase for immediate requirements. The in- 
creasing use of steel is one of the factors in the condi- 
tion of the iron trade. The engineering and allied 
trades continue much the same, but generally with a 
tendency towards slackening off, especially in some 
sections. 

In the Birmingham district ironmasters and manu- 
facturers have been busy in clearing off arrears before 
the close of the year ; the former with the view of the 
usual repairs to furnaces during the holidays, the latter 
in preparation for the annual stocktaking. No new 
orders of importance are given out, and trade continues 
quiet generally. Orders for structural work for South 
Africa are coming to hand, and also for transport ser- 
vices and galvanised sheets. 

The position of the engineering industries through- 
out Lancashire is regarded as far from satisfactory, for 
the general tendency is said to be towards a slackening 
off in most branches. New orders of any weight have 
been scarce. Locomotive builders are, it is said, in 
want of new work, and have to meet keen competition 
from the North of England, and from the Continent, 
for any orders in the market. Makers of machine-tool 
specialities here and there are well engaged, but gene- 
rally the establishments are short of work. Structural 
engineers, hitherto well supplied, complain of little 
new work coming forward, The textile - machine- 
making branches are still depressed. The outlook is 
regarded as far from satisfactory in most cases. The 
iron trades indicate no improvement. Business has 
been slow, and prices irregular. Weakness charac- 
terises all sections, and no real improvement is possible 
ere the dawn of the new year. Even then it is proble- 
matical, so far as can be judged by present appearances 
and the trend of trade. 





The joiners’ strike in the shipping yards on the 
North-East Coast continues. The representatives of 
the men made an offer last week to accept the reduction 
of ls. 6d. per week, and resume work on certain con- 
ditions, These were that the notices be withdrawn 





for six months, and that in the interval the basis of 
agreement be settled ; and further questions of over- 
time and winter hours be the same as for other trades in 
the district. This, of course, is a rejection of the em- 
ployers’ terms, but with counter proposals. 





On the application of the proprietors of the Denaby 
and Cadeby Main Collieries a large number of the men 
on strike were ordered by the court at Doncaster to 
quit their houses within twenty-one days. The tech- 
nical objections raised on their behalf were over- 
ruled. A curious case has arisen in connection with 
the strike. One of the members of the Yorkshire 
Miners’ Association has raised the question as to 
whether the union has the right to grant strike pay 
to the men who are out. The case is to be heard on 
January 14, 1903. The strike has lasted twenty-four 
weeks ; the number of men affected is about 2000, and 
the payments amount to about 1000/. per week. 

The strike of some 3000 miners at the Castleford 
Collieries continues after eight weeks’ duration. 
Both parties seem to be indifferent as to a settle- 
ment, or show no indication in its favour. The 
men and their families are in want, and are suffer- 
ing from want of fuel; but they make no approach 
to conciliation. 





The strike at Marseilles continues, and seems to be 
extending. The offer of arbitration by the Govern- 
ment has been refused by the men at a public meeting 
attended by 5000 workers. All the unions appear to 
have declared for a general strike ‘‘for the emancipa- 
tion of all workers.” What is meant by ‘‘emancipa- 
tion ” is not very clear, but one of the unions declared 
it to be ‘‘ revolution.” The movement is evidently 
partly political ; with what object is not explained. 
Continental strikes have that peculiarity. 

The Russian workers seem to have scored a victory 
at Rostoff. They have received arrears of pay, have 
obtained the dismissal of the foreman who caused the 
trouble, and have obtained a permit to celebrate 
holidays. 

The Electric Tram Company in Milan have offered 
to the men a bonus on the gross receipts, which, it is 
said, would amount to 4000/. for the current year, o 
about 2/. per man, as the total employed is about 2000, 
This offer was, however, refused after a stormy meet- 
ing of the employés. 








HIGH-TEMPERATURE ELECTRO-CHEMIS- 
TRY: NOTES ON EXPERIMENTAL AND 
TECHNICAL ELECTRIC FURNACES.* 


By R. 8. Hutton, A.I.E.E., and J. E. Petavet, 
A.M.IL.E.E., A.M.I.C.E. 


ALTHOUGH a few pioneers, like Siemens and Cowles, 
foresaw the importance of the application of the electric 
furnace to chemical problems, itis only within the last ten 
dl ga most of the important processes have been de- 
veloped. 

With the discovery of calcium carbide in 1892, the com- 
mercial possibilities of making use of the extreme tempe- 
rature produced in the electric arc seem to have first 
forcibly impressed themselves both on the chemist and 
engineer, and the demands for power thus created brought 
into existence all over the world large generating plants, 
of which N: = ge is a typical instance. In the ogee days 
Cowles found great difficulty in obtaining an electric 
plant of sufficient power for his purposes,+ but soon the 
electrical enginéer, realising the nature of the demands 
made upon him, was fully able to cope with them. The 
provision of cheap power has in turn reacted in stimula- 
ting the development of many new chemical industries. 
The magnitude of the present development of electric 
power for chemical purposes is clearly brought out in 
the statistics published by Swan.t The very small pro- 
gress of electro-chemistry here as compared with other 
countries is usually explained by invoking the well-worn 
excuse, that comparatively little water power is available 
in Great Britain. This subject is worthy of much closer 
attention than has been given it in the past. In the first 
place it is well to remember that in a t number of 
cases the cost of power is only a mall ercentage of 
the prime cost of the manufactured material. _ : 

Again, the water power is frequently most inaccessibly 
situated, thus raising very considerably the cost in freight 
on raw material and finished product. Owing to the 
improved efficiency of the steam engine, and to the huge 
progress made recently in the application of the gas 
engine to large powers, the cost of energy derived from 
coal is daily becoming less, || and is already capable of com- 
peting successfully with the less favourably situated water- 
powers. : 

There is, indeed, no valid reason why many of the 





* Paper read before the Manchester Section of the 
Institution of Electrical Engineers. : 
Crompton, British Association Reports, page 809 


— 
os 


+ Journal of the Society of Chemical Industry, vol. XX. 
pages 662-676 (1901). See also Borchers, Die Elektrochemee 
auf der Weltausstellung in Paris, 1900. Hallea.S. | 

§ Report of Arrhenius to Swedish Government. See 


Electrician, vol. xlvii., 71 (1901). ; 

|| Humphrey, Prontadions of the Institution of Meste 
nical Engineers, 1901. Parts i. and ii., page 41. Britis 
Association, Section G, Belfast (1902). 
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electro-chemical industries should not be a success in this 
country. As will be seen later, a considerable number of 
electric furnace products are absorbed directly by the iron 
and steel industries, which themselves in this country are 
probably the most a situated for obtaining cheap 
wer, the manufacture of the alloys of the rarer metals 
either in direct connection with some existing steel works, 
or, at any rate, in these districts, should offer every econo- 
mical advantage ; moreover, in these cases the raw pro- 
duct forms a very large proportion of the total cost. Much 
has been written of the ato which has been opened up 
by the application of producer and blast-furnace gases 
from blast-furnaces,* but if we were to consecrate our 
whole time to the importance of this subject in its bear- 
ings on the electro-chemical industry, we could hardly do 
it justice. We will therefore pass directly first to the 
consideration of the subject in its experimental stage, and 
then follow it in some of its commercial applications. 


Part I.—EXPERIMENTAL EQUIPMENT. 


In considering the equipment of a laboratory for ex- 
perimental work in electro-metallurgy, the point of 
utmost importance should be, in the first place, to provide 
power to enable the experiments to be carried out on a 
reasonably large scale. The actual magnitude of the 
power equipment must be regulated by two principles. It 
is very desirable that the experiments, though not 
on a scale directly comparable with, the commercial 
process, should, nevertheless, be of sufficient magnitude 
to furnish reliable practical data. On the other hand, as 
the question of cost has, unfortunately, to be considered, 
it is necessary to keep the equipment within certain 
limits, so that any given experiment can be repeated 
frequently under all possible conditions. Such work 
will supply not only valuable scientific information, but 
also the necessary data for practical application. Having 
said thus much with regard to the scale of the work, let 
us consider what should be the main points governing 
the choice of equipment. As we shall see later, the 
variety of different forms of electric furnaces which have 
been proposed or used is extremely great, and it would 
be altogether impossible to provide in any laboratory, 
however large or wealthy, even the most important of 
these. With regard to the generating plant, the same 
may be said. In petinellncee work we find conditions 
varying from the 15,000-volt nitric acid plant down to the 
4 or 5 volts required by the zinc or aluminium processes ; 
from the continuous current used in all electrolytic work 
to the monophase or multiphase alternating current em- 
ployed in the purely electro-thermal reactions. Our 
object therefore must be, not to establish a limited number 
of detinite examples, but to obtain an equipment extremely 
flexible, so that without serious expense any of the cond1- 
tions required by such work may be obtained. It is, 
unfortunately, rarely possible to turn an ideal into a con- 
crete fact ; the development of a laboratory must neces- 
sarily be gradual, each year bringing alterations and 
improvements. Nevertheless, a description of the actual 
equipment of the electro-chemical laboratory of Owens 
College may be of some value to those interested in the 
subject, either from a commercial or theoretical point of 
view. The motive power at present available is rather 
insufficient, but hopes are entertained that it may before 
long be increased. It consists of a gas engine and motor, 
which can be coupled on to the same driving shaft, and 
together are cusathe of developing a net output of 30 to 
40 kilowatts. The generating plant comprises several 
different types of machines. 

One unit of 40 kilowatts is capable of being connected 
soas to give any electromotive force between 10 and 200 
volts, the maximum current being 600 amperes; this 
dynamo is used for arc furnace work. Further, a dynamo 
specially intended for electrolytic work, capable of giving 
1000 amperes at 15 volts. With regard to alternating 
currents, a 40-kilowatt three-phase and a 20-kilowatt 
single-phase machine are provided. ‘The latter can be 
connected so as to give anything between 30 amperes at 
600 volts and 250 amperes at 75 volts. Finally, plant used 
some time ago by Mr. McDougall for the manufacture of 
nitric acid was presented by him to the laboratory. It 
will give alternating current up to 16,000 volts. Passin 
now from the dynamo -house to the electro-chemica 
laboratory itself, the first problem is the exact regulation 
of these comparatively large currents, since for satisfac- 
torily studying some of the electrolytic processes it is 
absolutely essential to have the current entirely under 
control. The diagram of the series resistance used for 
this purpose is shown in Fig. 1, page 823. As will be 
seen, a number of switches are provided, by means of 
which successive portions may beshort-circuited. [For de- 
tailed descriptions of all diagrams, see Appendix, page 829. | 

This resistance is divided into two parts, the first of 
manganin wire designed particularly for starting an arc 
furnace, and capable of being used for currents up to 300 
amperes ; the second consisting of German silver tubes, 
water-cooled, and with maximum carrying capacity of 
1000 amperes. After some consideration the water-tube 
eae was chosen as being the most suitable for regu- 
ating large currents,} and as this subject is of some 
general interest, we venture to give details of the design, 
~ of the behaviour under actual working conditions. 

” design of the water-tube frames is shown in F ig. 2, 
ich gives a general view of the frames, Figs. 3 and 
ree detail of the design of the terminal pieces. 

€ arenes are of two types, the first being made of 
= lel }-in. tubes for currents of 600 amperes and below. 

S will be seen, these tubes are let into }-in. by 1-in. 
gunmetal strips which are fixed on to wooden frames, 





* Bryan Donkin, Minutes and Proceedin 
* Bry nkin, } of the In- 
stitution of Civil Engineers, vol. cxlviii., pages 1 to 55. 


See also Zeit m . ss 
68, 123, 194 (190 “¢ fiir Elektrochemie, vol. viii., pages 6, 


and each strip carries two 3-in. set-:crews serving as ter- 
minals. One of these is used for the permanent leads, 
the other is useful to fix any temporary connection. The 
second type of frame for 1000 amperes consists of two 
4-in. German silver tubes 64 ft. long, connected in series 
and has a resistance of 0.024 ohm. The terminals shown 
in Fig. 4 are similar to those just described, but more 
massive. ‘Two sliders are provided of the design shown in 
Fig. 5, by which the actual resistance in circuit can be 
varied, and the current adjusted with accuracy to the 
value desired. 

As will be seen, there is a stiff central spring, by means 
of which the sliders are kept in contact with the tubes 
during adjustment. They can be clamped in any given 
position by two thumb-screws. In considering the maxi- 
mum power which may be dissipated in a water-tube re- 
sistance, we are concerned with two principal factors: 
Firstly, the maximum rate at which water can be pass 
through the tubes ; secondly, the maximum rate at which 
heat can be transmitted from the metal to the water. 
In all practical cases the first limiting factor will intervene 
long before the second would show its influence. The 
design of the water-tube frame will therefore depend on 
the dimensions of the tube and the available head of 
water. Asa general guiding factor we may say that a 
flow of 1 litre per minute will dissipate up to 24 kilowatts.* 

Close to the water tubes a resistance is provided by 
which the exciting current of any of the dynamos can be 
most effectively regulated ; it isin constant use for the 
considerable variations of voltage necessary during the pro- 
gress of some of the furnace operations. We now come to 
the actual furnace equipment, and the different types of 
2 RY which are best adapted for laboratory work. 

oremost amongst these must be placed the Moissan 
furnace.t| A dimensioned drawing of this type for a 
power of about 40 kilowatts is given in Fig. 6. Taking 
into consideration the many discoveries made by Moissan 
in the course of his investigations, it is surprising that 
as yet only a very small percentage have found com- 
mercial application. The reason of this may, perhaps, 
be ascribed to the fact that this form of furnace, though 
proving itself eminently suitable for the pioneering work 
for which it was intended, scarcely gives any data on which 
a technical process could be founded. It is, in fact, a 
striking example of how the apparatus most suited for 
purely scientific work is seldom capable of direct conmer- 
cial application. It was not until the work was taken up by 
the practical engineer that the scientific discovery deve- 
loped into a commercial industry. We shall see below 
that most frequently the financial success of a process has 
been in direct proportion to the mechanical improvements 
introduced, the chemical modifications being generally of 
secondary importance. It is therefore necessary to 
able to provide a type of furnace corresponding in prin- 
ciple to the most usual technical forms, and thus carry out 
the experiments, if not on the same scale, at least in the 
same manner as would be done in the factory. Fig. 7 is 
a plan of an apparatus similar to that used by Haber,} 
on we have found extremely useful for representing 
many different forms of furnace. Connected as shown 
in Fig 9A, page 826, it has proved itself most satisfactory 
for the manufacture of aluminium by the electrolysis of 
cryolite containing Al, O3, replacing the carbon block Cc 
shown in this figure by a small furnace built of loose 
bricks, a good example of a carbide ‘“‘pot” furnace 
giving a most satisfactory yield of calcium carbide can be 
obtained. Frequently, in the electrolysis of fused salts, 
it is an absolute necessity to make the crucible lining of 
the material itself. This result is obtained (as shown by 
Muthmann, Hofer, and Weiss)§ by the use of a water- 
cooled crucible ; the arrangement is shown in Fig. 9s. 
Whilst the vertical holder enables us to represent a large 
number of different types of furnace, those of the Acheson 
carborundum type can be very mp od built up by the use 
of ordinary materials. Fig. 10 shows a carborundum 
furnace as used with 40 horse-power. 

The next figure (Fig. 11) is a drawing of a furnace 
suitable for making calcium carbide or for other furnace 
operations. The design is inexpensive and the apparatus 
most serviceable. 

Such experimental equipment will be of importance, 
not only from an educational point of view, but it is by 
no means impossible that certain of the difficulties 
in technical processes may be overcome by its use. It is 
important, however, not to neglect the purely scientific 
work which, though it may possibly not find any direct 
application in the immediate future, has, however, fre- 
quently proved to be the starting point of notable 
advances. In this direction the research in progress con- 
sists in the determination of the effect of gaseous pres- 
sures on high-temperature chemical phenomena ; it is 
proposed to study carefully some of the gaseous and 
other reactions which may be expected to differ consider- 
ably from those occurring under ordinary conditions. 
The apparatus shown in Fig. 12, page 826, is destined for 
pressures up to 200 atmospheres, and for currents up 
to 1000 amperes, and has m provided out of funds 
received from the Government Grant Committee of the 
Royal Society. 


Part II.—Notes ON TECHNICAL PROCESSES. 
In the comparatively short time which is at our disposal 


*The larger tubes are distinctly the more satisfactory, 
since in this case there is no difficulty in obtaining an 
efficient flow of water from the ordinary supply. ith 
the smaller tubes it is necessary to have numerous inlets 
and outlets, as their resistance to the flow of water is 
considerable. 

+ Moissan, Le Four Electrique, Paris, 1897. 

+ Haber, Zeitschr. fiir Elektrochemie, vol. viii., pages 1, 
26, and 607 (1902). 





§ Leibig’s Annalen, vol. cccxx., pages 231 to 269 (1902). 


it would be altogether impossible to give any adequate 
account of the general development of the industry. We 
shall therefore neither touch on the historical side of the 
subject, which has already been fully treated by others, 
nor do we propose to give a complete account of the 
methods in use in such widely ——_— industries as 
calcium carbide, aluminium, &c. Our object will be more 
especially to describe some of the newer industries, to draw 
attention to recent advances in the older ones, and to con- 
sider, where possible, the directions in which improvements 
are to be expected. In connection with each subject a 
few references are given, which may be of interest to 
those desiring more complete information. In order 
to facilitate the description a diagrammatic representa- 
tion of the principal types of electric furnaces is given 
in Fig. 13, page 837. 

Calcium Carbide.*—We have not here to deal with the 


sed | economical side of the subject, but it may be said that the 


financial crisis through which the carbide industry has 
recently influenced very considerably its progress. | 
Previously the manufacture of carbide was being taken 
up in innumerable small factories, with processes differing 
very largely as to their effciency. The present circum- 
stances have eliminated the less efficient methods, and 
the comparatively few firms which are still successful owe 
their advantage to the careful consideration they have 
given to the perfection of the mechanical details. Speak- 
ing generally, it may be said that the tendency here, as 
in other manufactures, has been to simplify the process 
as much as possible. The current regulation is auto- 
matic,{ and is achieved either by raising the vertical 
electrodes when the ‘‘ pot” type of furnaces are used, or 
by some other means of telat more resisting material 
between the electrodes. Means are frequently pro- 
vided for automatic grinding, weighing, and mixing of 
materials, 

With regard to the labour-saving problem, a continuous 
furnace possesses obvious advantages. A great deal of 
discussion has arisen with regard to the relative merits 
of the “ continuous” and “‘ discontinuous ” furnaces ; but 
this is largely due to a confusion of terms, since the tap- 
ping methods,§ which undoubtedly give a poorer pies 
carbide, are by no means the only continuous ones; in 
fact, with such furnaces as the Horry, Siemens and 
Halske, &c., most of the advantages of a continuous process 
are attained, without the great loss of heat which is 
entailed by the removal of the molten carbide from the 
furnace. The production of calcium carbide being a 
purely olicive-Seamapht operation, either continuous or 
alternating current can be used; but the balance of the 
advantage seems to be decidedly in favour of alternating 
current, which lends. itself more easily to long-distance 
transmission. An alternating plant is, moreover, more 
suitable to withstand the sudden and intense variations 
in load, which it is at times impossible to avoid, and 
the carbide produced is said to be more uniform in 
quality.|| 

Three-phase current, which has been employed notably 
at St. Marcello d’Aosta,{] has the advantage of giving 
a more even distribution of temperature. It must be re- 
membered that the most favourable temperature condi- 
tions are somewhat narrow,** and that too intense a heat 
can produce the phenomenon of ‘‘burning.” Alternating 
current has, however, one serious disadvantage—namely, 
that the power factor is somewhat low. Experience has 
shown that with a view to preventing both the incon- 
venience and loss caused by the dissipation of the finely- 
divided material, it is necessary to have the furnace 
properly enclosed ; this minimises to a large extent the 
oxidation of the carbon electrodes, which is also an im- 
portant question with regard to cost, and further enables 
the gases to be made use of for heating purposes, There 
seems to be a distinct gain to be achieved by finely divid- 
ing and intimately mixing the raw materials, and in 
modern enclosed furnaces these appear now to give very 
little trouble. 

The carbide industry has reached a large development 
in the United States, where at Niagara some 15,000 horse- 
power are continuously in use. Although the distance 
of these works from the power-house is only about two 
miles, it has been found economical to transform the two- 
phase current generated at 2200 volts to three-phase at 
11,000 volts, the transformers being Scott-connected, and 
of capacity 2500 horse-power. At this pressure the 
current is received at the transformer-house close to the 
carbide works and transformed down, first to two-phase 
2200 volts, then to 110 volts, at which it enters the fur- 
naces.{+ At Sault Ste. Marie a sister factory for 20,000 
horse-power is nearly complete. A plan of the Horry 





* Vivian B. Lewes, ‘‘ Acetylene.” London, 1900; 
Moissan, Comptes Rendus, vol cxv., page 1031 (1892), vol. 
cxviii., page 501 (1894); Moissan, ‘‘General Review of 
Chemistry of Carbides,” Revue Générale des Sciences, 
vol. xii., pages 946 to 955 (1901). 

+ A careful estimate cons | made points out that of 
the 254,000 horse-power installed for this manufacture, 
only some 64,000 horse-power are in use.—‘‘ Mineral In- 
dustry,” vol. x., e 74 (1902), 

t+ E.g., Horry, United States Patent No. 655,779, of 
1900. 


§ Carlson, Zeitschr. fiir Elektrochemie, vol. vi., pages 
413 and 429 (1900); Frélich, Zeitschr. fiir Elektrochemie, 
vol. vii., pages 1 to 10 (1900). 

| Pradon, Electrical Review, vol. xlix., page 463 (1901). 

| Cesare Pio, Electrician, vol. xl .,page 637 (1899) ; 
Electrical World and Engineer, vol. x1., page 375 (1902) ; 
Bertolus, English Patent No. 16,942, 1897. 

** Rothmund, Zeitschr. fiir Anorganische Chemie, vol. 
xxxi., page 136 (1902); Borchers, Zeitschr. fiir Elektro- 
chemie, vol. viii., page 349 (1902). : 
+t Electrical World and Engineer, vol. xxxiv., page 794 





(1899). 
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furnace given in Fig. 15, page 827, is of some interest, this | 
being the type of furnace employed in these works.* 

Of other furnaces those of Gin and Leleuxt and the | 
Deutsche Gold u. Silber Scheide Anstaltt are amongst 
the most widely known, the former having been fitted up 
at Meran and in other parts of France and Italy, whilst 
the German firm have equipped several factories in 
Norway and elsewhere. the condition of the carbide 
industry is at the present time entirely dependent on the 
progress of acetylene lighting, and, despite the unfortu- 
nate reaction caused by the flooding of the market by 
improperly constructed generators, now that the subject 
has received due attention, and safe and reliable appa- | 
ratus are available, steady progress is being made.§ 

Possibly the application of acetone as a solvent for 

















tion as a metallurgical reducing agent* and for the pro- 
duction of the finer es of lampblack.+ 
With regard to the efficiency of the manufacture, an 


| important advance would undoubtedly result from any 


invention enabling the heating power of the waste gases 
to be more generally used for preliminary treatment of 
the raw materials. The combination of the lime-kiln 
and the electric furnace would lead to a t economy 
of energy, but up to the present the practical difficulties 
have outweighed the theoretical advantage. 


























Fie. 


acetylene, || enabling it to be safely stored under pressure, 
may considerably influence ts future. 


| 
Other proposals for the use of calcium carbide, which 


have not as yet come into general use, include its applica- 


99 


ae, 


*Horry, English Patents No. 521, 1897, 
No. 14,261, 1899. 

t Borchers, Zeitschr. fiir Electrochemie, vol. Vii., page 
236 (1900 ; Haber, Zeitschr. fiir Angew. Chemie, page 185 
1901). 
t Kershaw, E.ectrician, vol. xlvi., page 267 (1900). 

§ “Report of Committee on Acetylene Generators” | 
(Home Office) (1902). 

|| Fouché, Soc. Francaise de Physique, No. 171 
(November 15, 1901); Journal de VElectrolyse, vol. x, 


No, 122, page 13 (1901). 





and | 


10. 


REFRACTORY METALS AND THEIR ALLOYs. 


The difficulties in the way of the commercial applica- 
tion of the electric furnace having been successfully over- 
come in the case of calcium carbide, efforts were soon 
directed to the possibilities of producing some of the rarer 
metals on a large scale in a similar type of furnace. The 


valuable — of some of these metals in the manu- 
facture of steels insured their finding a satisfactory 
market. Amongst these metals ferro-chromium takes an 


important place, chiefly on account of the large employ- 
ment of chrome steels for the manufacture of armour- 
* V. Kiigelgen, Zeitschr. fiir Elektrochemic, vol. vii., 
541, 557, and 573 (1901). 
Hubou, Mémoires de la Société des Ingenieurs Civils 


| de France (1900). 


| plate, projectiles, tool steels, springs, &c. At the present 
| time one factory alone in America is using 450 tons of 
| 70 per cent. ferro-chromium a year for armour-plate work, 
| For this country data are not easy to obtain ; but doubt. 
less, owing to the advanced state of the British steel 
trade, large quantities of these alloys are employed, 
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Fig. 11. 


The chief factories are situated in France and the United 
States. The Willson Aluminium Company, with works 
at Holcombs Rock, Va., and Kanawha Falls, West Va., 
manufacture ferro-chromium and other alloys, using some 
| 3000 horse-power at the latter works; the furnaces they 
employ are suitable for tapping, the metals being run 
| into lined iron trucks, the automatic regulation as us 

in the carbide industry being also installed. Tungsten 
| and ferro-tungsten, which have been used for a consider- 
able time for manufacturing self-hardening and_high- 
| speed tool steel, can also be most satisfactorily manufac- 
| tured in the electric furnace, and this product has con- 
| siderable advantage in that it is in a compact fused form, 
| and is thus less liable to oxidation in the process of adding 
| to the steel. One of the most important of these alloys 
| is ferro-silicon, the manufacture of which has been taken 
up in several of the factoriesin which calcium carbide can 


be no longer produced with sufficient economy. T e 
| grade varies considerably from 15 per cent. up. fo ine 
Ss 


The chief lication of ferro-silicon 1 
‘and steel, wh lays the important réle 
Ph owholes, and at the 
renders 


cent. 
casting of iron and steel, where it 
of deoxidiser, thus getting rid o } 
same time, owing to the high heat of combustion, 
the metal more fluid for casting. , 
As to copper silicon, this has been prepared for a an 
| time in the furnace of Cowles, and has found const “a 
able application as a deoxidiser, and for increasing t 
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tensile strength in copper and brass castings. There 
seems every indication that silicon itself will soon dis- 
place its alloys for some of the more important work ; it 
is now prepared in considerable quantities by the method 
of Scheid.* Among the rarer metals which have not as 
yet received any wide technical application, we may men- 
tion ferro-titanium and ferro-vanadium. Owing to recent 
work these metals have been shown to have considerable 
technical value in the steel industry, and the difficulties 
connected with their manufacture have been largely over- 
come. According to Rossi, the addition of titanium to 
nig iron, of whatever quality, produces a considerable 
increase both in tensile and transverse strength.+ A similar 


but less marked effect is produced on steel. It is evident | pos 


that when a with raw material of such high value 
a3 is the case with some of these rarer metals, it is very 
necessary to have an electric furnace in which the process 
can be kept well under control, and in which the loss of 
mtterial can be minimised as much as possible ; this result 
his been achieved by using a properly-closed furnace. 

The development of the industry of the rarer metals 
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has been most materially assisted by the beautiful dis- | 
covery of Dr. H. Goldschmidt, in which the metallic | 
oxides are reduced by finely-divided aluminium ; the pro- | 
cess 1s worked at Essen by the Allgemeine Thermit 

Gessellschaft. This method, at first sight, possesses 
advantages over the direct electric furnace treatment, 

Since metals with very low carbon content can be easily 

a rag but the refining of the metals in the electric | 
urnace is by no means impossible of accomplishment, } 
and will doubtless come more into general use, and be 
eather worked out as the industry increases. On the other 
and, the Goldschmidt method is so indirect — alumi- 
nium, itself an Nir on gai electric furnace product, being | 
used—that, provided a sufficient demand for any given 
age exists, no trouble should be found in overcoming the | 
ew difficulties which remain for preparing a sufficiently | 
pure material, by a much more economical and more direct 
method, 

Carborundum.-—This industry, although by no means to 
be compared with calcium cartels so tar es Merde is con- | 
eee, is of considerable importance and illustrates a | 

{Pe of furnace which is finding many other applications. 
Fie notograph is referred to in the early part of the paper, 
; 4 ? : hich, though ona smaller scale, gives a very good 
ind) : the general appearance of such a furnace. The 
- ustry has increased very rapidly, for whereas in 1893 
: = were manufactured in 1901, 1690 tons were pro- 
aioe F and the power in use has just been increased (Sept- 

1ber, 1902) from 2000 to 3000 orse-power, thus raising 


$ Scheid, English Patent No. 18,659, of 1899. 

Geld ora Mineral Industry, vol. ix., e 715 (1900) ; 
+ M, imidt, Zeitschr. fiir Angew. Chemie, Heft 28 (1902). 
+ Moissan, Refining Chromium, Le Four Electrique, 


oo whee Chemical Trade Journal, vol. xxx., 





the output to some 2690 tons. The manufacture of car- 
borundum has been often described.* 

The raw materials which are heated together in a fur- 
nace of type E, Fig. 13, consist of coke and sand; a 
small percentage of sawdust and salt is added, the one 
to insure the porosity of the charge, the other to act as a 
flux. Carborundum, as is well-known, has found large 
use as an abrasive, but of still more interest is its recent 
5 yar in the steel industry, replacing toa consider- 
able extent ferro-silicon. The importance of this develop- 
ment may be judged by the fact that the present con- 
sumption of carborundum for this pur alone is 75 
tons per month. Still more promise is shown by the pro- 
use of this substance for making highly refractory 
materials. In this connection the discovery of Fitzgerald 
of “recrystallised” carborundum, which is prepared by 
agglomerating the finely-divided material and reheating 
in the electric furnace, should be noted, as also that of 
Tone for using for similar purposes the ‘‘ amorphous” 
variety, which always forms a considerable proportion of 
the product. Each of the carborundum furnaces in use at 
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Niagara employs 1000 horse-power, the voltage starting 
at 200, and falling to 80 as the furnace heats up ; the units 


_are kept working at full power, the voltage being varied 


according to the progress of the reaction. 

As is well known, the power is distributed by the 
Niagara Falls Power Company on the constant-pressure 
system, and it is therefore necessary to have some means 
by which this variation in the resistance of the furnace 
can be coped with. The two principal ways in which 
this can be accomplished are to change the ratio of the 
transformer, or to add in another small transformer which 
can be used as a booster ; in either case it is necessary to 
deal with the primary as the secondary connection, for such 
large currents cannot easily be manipulated. Fig. 15 





* Kohn, Journal of the Society of Chemical Industry, 
vol. xvi., page 836 (1897). 








shows two of the most satisfactory ways of connecting 
for this purpose.* 

Artificial Graphite +.—It was during the development 
of the carborundum industry that Acheson’s attention 
was drawn to the formation of graphite in his resistance 
furnace, a discovery which has since been applied on a 
large scale. Artificial graphite had been known since 
the work of Despretz, in 1849; and, from a commercial 

int of view, had been produced by the Girard and 

treet ——— consists in passing tae amorphous 
carbon through the electric arc. The Acheson process, 
however, is capable of dealing with the material in larger 
bulk, and gives a pure graphite, containing as little as 
one tenth per cent. of ash. At first the work was limited 
to graphitising articles of agglomerated amorphous 
carbon. Such graphite electrodes are quite indispens- 
able for the success of many of the aqueous electrolytic 
processes, both on account of their more compact nature 
and of their greater stability. 

It is generally considered that the presence of small 
quantities of metallic oxides is indispensable for the 
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ao gy seep of amorphous carbon; in fact, Acheson 
1as found that pure carbon submitted to the highest 
temperatures of his furnace remains untransformed. 
He has recently discovered, however, that there is 
no need for an intimate mixture of the carbon ad 
metallic oxide, since the reaction can take place by a 
kind of cementation process if the two are roughly mixed 
together, the metal vapour easily permeating the material. 
The action appears to be a catalytic one, caused by the 
ag ormation and dissociation of metallic car- 
ides, the presence of a small percentage of impurity 
thus being used time after time in the reaction. Girard 
and Street already, in 1895, pointed out the part played 
by the metallic oxides in this reaction ; they obtained, 
moreover, a fairly complete transformation of the 
amorphous carbon into graphite. Moissan, who has 
minutely studied the formation of graphite, has found 
that its properties var largely, according to the 
method of production, but the question 1s by no 
means exhausted, and it seems probable, since the 
requirements vary from case to case, that a careful study 
of the influence of individual impurities a the graphite 
produced may lead to the preparation of electrodes still 
more suited for any particular electrolysis than those at 
resent manufactured. More recently this method has 
Seen applied to the direct graphitisation of anthracite 








* Peck, Electro- Chemical Industry, vol. i., page 5 


(1902). 
+ Despretz, Comptes Rendus, vol. xxix., page 709 
(1849) ; rthelot, Ann. de Chim. et de Phys. (iv.), 
vol. xix., page 392; H. Moissan, Le Four Electrique, 
es 85 to 111; Girard and Street, English Patent 

0. 13,340, of 1893: German Patent No. 78,926, of 1893 ; 
Street, Soc. Intern. des Electriciens. See Electrician, 
vol. xxxv., page 542 (1895); E. G. Acheson, United 
States Patent No. 568,323, 1896; F. A. G. Fitzgerald, 
Journal of Soc. Chem. Ind., vol. xx., page 443 (1901); 
also Journal of Franklin Inst., December 11, 1896 ; 
Borchers, Zeitschr. fiir Electrochemie, vol. iii., page 393 
(1897); Townsend, Electrical World and Engineer, 
vol. xxxvii., page 546 (1891). ‘i 

t Sprosser, Zeitschr. fiir Elektrochemie, vol. vii., page 971, 
&c. (1901); Forster, Zeitschr. fiir Elektrochemie, vol. vii., 
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coals with the production of a granular graphite, pos 
ing very valuable properties for lubricating and similar 
purposes. Fig. 16 gives sections of the furnaces used for 
graphitising electrodes. So as to increase the resistance 
of the furnace and reduce the intensity of current neces- 
sary, the electrodes are laid transversely, and are sur- 
rounded by a mixture of coke and carborundum. On 
the other hand, the resistance of the anthracite being 
initially high, a small core of carbon is inserted. The 
resistance of the furnace falls with the progress of the 
reaction, but is, of course, lower than in a carborundum 
furnace ; the system of regulation is similar. 

The transformers first installed gave up to 37,000 am- 
peres at between 30 and 15 volts on their secondary cir- 
cuit, the leads being properly interlaced to bring up the 
power factor toa maximum. The frequency used at Nia- 
gara is as low as 25 periods. It is probable, however, that 
in installing a generating plant solely for such chemical 
work, an even lower frequency would be preferred. By 
the graphitising process the conductivity is increased 
some four-fold ; the density is also changed, rising from 
1.5 to1.9, that of amorphous carbon, to 2.1 to 2.25, that of 
graphite. Apart from the question of conductivity, an 
important advantage of graphite is the ease with which 
it can be machined. It can be cut and planed with ordi- 
nary wood tools, and screwed without any difficulty. The 
American production, starting with 162,382 lb. in 1897, 
has increased to 2,500,000 lb. in 1901, about half this being 
in the form of electrodes ; 1000 horse-power are employed 
in this manufacture, a number of furnaces being in use, 
each one in turn taking the full power ; the change over can 
be made in a few minutes. 

We now pass to the consideration of aluminium, zine, 
sodium, caustic soda, &c., which are primarily elec- 
trolytic processes, the heating effect of the current, 
though used to keep the cell in the molten condition, 
being of secondary importance. The electrolytic bath 
could, of course, in all cases be easily and more cheaply 
kept molten by means of an ordinary furnace, but these 
electrolytes are generally so corrosive in their action that 
the wear and tear on the crucible would make such a pro- 
cess unworkable. The electrolyte, when fused by the 
current itself, usually remains solid around the walls 
of the furnace, and thus forms a protective layer. 

Aluminium.*—Since 1889 the only two processes in 
actual use for preparing this metal are those of Héroult 
and Hall, the former being confined to Europe, the latter 
to America. These two methods, the chemical and elec- 
trical nature of which seem to differ very little at the 
resent time, consist essentially in the electrolysis of 
Pised eryolite, to which Al, O3 is added as the separation 
of alumimium proceeds. ; 

The type of furnace used in either case is that of D, 
Fig. 13, the carbon-lined crucible forming one electrode, 
the other being made up of a number of separate carbon 
rods. The differences between the two methods are 
essentially mechanical in nature; it is not easy to obtain 
any detailed information, as no doubt the success of the 
process depends in each case upon the perfection with 
which some of the inherent difficulties have been over- 
come. The Hall process is worked by the Pittsburg Re- 
duction Company, who have the largest output of this 
metal. At Niagara Falls, in the two works 10,000 horse- 
power are used; at Shawinigan Falls some 5000 horse- 
power; whilst at Massena, N.Y., a new plant is being 
erected for 12,000 horse-power. The cells in use consist 
of thickly carbon-lined cast-iron pots 6 ft. long by. 3 ft. 
wide by 10 in. deep. These form the cathode in which 
the metal is collected ; the anodes are some forty in number, 
and each carries about 250 amperes, the electromotive 
force being 5 volts ; thus some 65 horse-power are absorbed 
in each cell, a number of the cells being connected in 
series. 

So far as the actual electrolysis is concerned, the recent 
scientific work of Habert is of interest. He has been able 
to explain the conditions necessary for satisfactory work- 
ing. One of the most important factors in the expense of 
manufacture is the cost of purifying the bauxite, which is 
an hydrated oxide of aluminium, containing always a 
considerable percentage of silica, iron oxide, and titantic 
acid. The process most generally in use at the present 
time is that of Bayer, which is purely chemical in nature. 

A method recently invented by Hall proposes the puri- 
fication of the bauxite in an electric arc furnace of type 
A, Fig. 13, by heatiag the mineral in contact with 
sufficient carbon or other reducing material to remove the 
impurities and leave the oxide in a fused state. The 
oxide, after cooling, is removed, and is a gray friable ma- 
terial easily soluble in the cryolite; it is considered that 
this may considerably cheapen the manufacture. The 
total output of aluminium can be gleaned only from very 
insufficient data, the companies refusing to give official 
statistics ; however, it is said to have been approximately 
7500 tons for 1901. The yield usually obtained is about 
1 1b. of aluminium per 12 horse-power hours. 

Sodium.—This metal has ‘orlong been produced by the 
Castner process,t which 1s carried out at Runcorn, 





* Wallace, Journal of theSoc. Chem. Industry, vol. xvii., 
page 308 (1898); Becker, Manuel d’Electrochemie, Paris, 
nage 175 (1898); Mineral Industry, page 14 (1892). 
‘handler, Journ, Soc. Chem. Industry, vol. xix., page 609 
(1900) ; W. Murray Morrison, Journal Institute Electrical 
Engineers, vol. xxxi., page 400 (1901) ; Haber, Zettchr. 
fur Angew Chemie, page 215 (1901) ; Richards, Electro- 
Chemical Industry, vol. i., page 49 (1902). 

+ Haber and Geipert, Zeitschr. fiir Elektrochemie, 
vol. viii., 1, 26, and 607 (1902). 

t English Patent No. 13,356, of 1890 ; Electro-Chemical 


Industry, vol. i., page 15 (1902) ; Journ. Soc. Chem. Ind., 

age 777 (1891); Rathenau and Suter, German Patent 
Ke 96,672, of 1896; R. Pauli, Chemische Zeitschrift, 
vol. i,., page 497 (1902). 


fabrication dlectrique du Ferro-Manganese en France, pro- 


Niagara, in Germany and France, and consists in electro- 
lysing fused caustic soda ; the metal, being lighter than 
the electrolyte, rises to the top, and is removed from 
time to time. The construction of the cell is of some 
interest, since by an ingenious arrangement of the anode 
and cathode a high current efficiency is obtained. The 
important consideration seems to be the exact regulation 
of the temperature, since at eae A 20 deg. above the 
melting point the recombination of the separating sodium 
is said to be so active that no metal comes to the surface. 
Several descriptions of the technical process have been 
given, and the current efficiency stated to be 70 to 90 
per cent. At Niagara some 120 cells, each taking 1200 
amperes at 5 volts, are in use. 

A careful study of this electrolysis has recently been 
made by Le Blanc and Brode,* who proved that the pri- 
mary products are sodium at the cathode and oxygen and 
water at the anode. They do not seem, however, to 
have carried out many experiments at the lower tempera- 
tures, but state that the water remaining in the fused 
substance reacts with the sodium produced at the cathode, 
thus lowering the efficiency 50 per cent., which is con- 
siderably below that quoted for the technical process. 
Sodium has been also produced by the Darling} process, 
in which the fused nitrate is electrolysed in cast-iron 
vessels provided with a thick diaphram of magnesia and 
cement, with the production of nitric acid at the anode, 
and metallic sodium at the cathode. Each cell takes 400 
amperes, but the voltage is as high as 15 volts. 

Caustic Soda.—The problem of the electrolytic produc- 
tion of caustic alkalies and chlorine has for long been an 
important one, and has already met with a large amount 
of success, the Griesheim-Elektron, Castner-Kellner, and 
Hargreaves-Bird processes being amongst those which 
are worked on a large scale ; all these, however, deal with 
aqueous solutions, and we ure, therefore not concerned 
with them here. The direct treatment of fused salt offers 
considerable theoretical advantage, and several processes 
have been proposed, and amongst these we may mention the 
mathedaet’ Vautin, Hulin, and Acker, tall of which employ 
fused lead as a cathode to the sodium. The latter has 
been working since December, 1900, at Niagara Falls, with 
very satisfactory results, using some 3250 horse-power. 
The entire success depends on rapidly removing the sodium 
alloy as formed, since its diffusion into the mass of lead 
takes place only very slowly, and the richer alloys are un- 
stable in presence of the fused salt. Acker has produced 
this rapid circulation by employing a steam injector, which 
causes the lead to flow rapidly past the anodes, and at the 
same time oxidises out the sodium, producing directly an- 
hydrous fused NaOH. The temperature at which. the 
steam and lead alloy come in contact is already high, but is 
still further raised by the heat of combination of the sodium, 
and thus, of course, any excess of steam passes off without 
combining with the caustic soda. The circulation isso good 
that the lead alloy in the cell does not average above 4 


erfected a satisfactory commercial process for the manu- 
acture of phosphorus in the elestric furnace. This method 
was tried on a large scale at the works of the Electric 
Construction Company, at Wolverhampton, and seems to 
have been in use since then by Messrs. Albright and 
Wilson, at Oldbury. This firm is also closely connected 
with the Oldbury Chemical Company, who operate a 
plant at Niagara Falls. The method employed is very 
simple, the phosphate mineral in a finely powdered state 
being mixed with carbon and sand, and heated in a closed 
electric furnace, the phosphorus distilling off and being 
collected under water. Other electric furnace methods 
are in use at Griesheim and in France, and there is no 
doubt that for long the advantages of the direct-furnace 
treatment have been fully made use of, although few 
details have been allowed to escape. 

Nitric Acid.*—The fascination of the direct synthesis 
of an important chemical compound has for long directed 
attention to the production of nitric acid from the 
— and oxygen of theair. The research of Rayleigh 
and Ramsey on the isolation of argon, followed by the 
important British Association address delivered by 
Crookes in 1898, helped to emphasise the importance of 
this subject. The careful work carried out by McDougall 
and Howles, which has not received the attention it de- 
serves, was more particularly directed to a study of 
the efficiency of this process. By employing an alter- 
nating high-tension arc in air they succeeded, by a study 
of the necessary conditions, in obtaining a yield of 300 
grammes HNO; per 12 horse-power hours, in this way com- 
bining 51 per cent. of the air passed through their appa- 
ratus ; whilst with a mixture of two volumes oxygen to 
one volume of nitrogen the yield rose to 590 grammes per 
12 horse-power hours. In most of their experiments 
they used a transformer giving 8000 volts. The work 
of Bradley and Lovejoy at Niagara has given more 
favourable results from: an economical point of view. A 
considerable amount of preliminary work pointed out the 
advantage of the direct current, and the apparatus now 
working employs a 10,000-volt continuous-current dy- 
namo. As will be seen in Fig. 17, the negative pole of 
the dynamo is connected to an axis carrying six radial 
arms, the positive poles being placed round the periphery 
of an iron cylinder which forms the combustion chamber. 
A choking coil is placed in each circuit. The actual 
—— comprises twenty-three such stars fixed one 
above the other on the same vertical axis, which revolves 
at the rate of 500 revolutions per minute, forming and 
breaking 414,000 arcs per minute, The chief function 
of this rotation is the rapid cooling down of the pro- 
ducts of the combustion, which, if allowed to remain 
under the heating influence of the arc, would dissociate. 
For the same reason a rapid flow of air has been adopted, 
so that the issuing gases only contain about 2 to 3 per 
cent, oxides of nitrogen, The yield obtained is 1 1b, of 
nitric acid per 7 horse-power hours, The process is con- 





per cent. Na. Thechlorineis drawn out by a fan, and 
used for producing bleaching powder. The cells, which | 
are arranged in pairs, one on each side of a central flue, | 
are cast-iron prot with linings above the level of the| 
fused lead. Here, again, the inherent difficulties of fur- | 
nace linings are surmounted by leaving a sufficient coat- | 
ing of unfused material, which protects the walls. A central | 
channel is provided below the actual electrolytic vat, by | 
which the lead which has been freed from its sodium 1s | 
returned. 
The distance between the fused lead cathode and the | 
carbon anode is very small, and thus the internal resist- 
ance is kept low. The anodes in each cell are four in | 
number, and are formed of graphite 74 in. by 14 in.; they 
carry 2000 amperes each, the voltage being seven; 45 
cells are run in series. The anhydrous caustic formed | 
runs over an iron lip into a receptacle placed to receive it. | 
The current efficiency averages 94 per cent. 
Zinc.—Various processes have been proposed, and some 
are in actual use. The recently perfected ‘‘ Phenix” 
process of Swinburne and Ashcroft enables zinc to be 
produced by the electrolysis of the fused chloride, and is 
of particular interest on account of its application to the | 
treatment of complex Broken Hill ores.§ 
Manganese.||—In some respects very similar to the 
aluminium process is that recently worked out by Simon 
and Gin for the production of manganese. A bath of 
fused calcium fluoride is employed in which the oxide is 
dissolved and submitted to electrolysis, carbon being 
added to assist in the reduction. The advantage of com- 
plete regulation of the temperature is in this case of great 
importance, since manganese is already easily volatile at 
temperatures only slightly above its melting point. 
Phosphorus. —Already, in 1888, Readman and Parker 
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sidered to have already passed the experimental stage, and 
at the present time steps are being taken to start it ona 
commercial scale, j 

Fused Alumina.—We have already mentioned the 
method of Hall for purifying bauxite by fusion in the 
electric furnace in the presence of carbon or other reduc- 
ing material. Our present consideration, however, is the 
manufacture of an artificial abrasive by the direct treat- 
ment of bauxite, The only method, so far as is known, in 
actual operation is that patented by Jacobs, which is now 
being employed at Niagara Falls by the Norton Emery 
Wheel Company, for long known as important manufac- 
turers of abrasive articles of natural corundum. It has 
been found that the electric furnace product possesses ad- 
vantages over the best grades of natural material. The 
bauxite is first thoroughly calcined in ordinary furnaces, 
and is then heated to fusion in an arc furnace of type B, 
Fig. 13 The plant at present in use, which is about to 
be further extended, employs some 500 horse-power, and 
produces daily from 4 to 5 tons of fused alumina, called 
‘alundum” to distinguish it from corundum, The ma- 
~~ aca at times considerable crystalline forma- 
tions. 

Baryta.—This material is being prepared at Niagara by 
the United Barium Company, barytes (BaSO,), together 
with some reducing material, being treated in the electric 
furnace. The reaction which first takes place 1s as 
follows : 


4 BaSO, + 4C = BaS + 3BaSO, + 400. 


The barium sulphide then reacting with the sulphate to 
give anhydrous Sayin. 
BaS + 3 BaSO, = 4 BaO + 450. 


In practice, 500-kilowatt tapping furnaces are in use, 
whisk ylahd a mixture of oxide aad sulphide. These ae 
separated easily in aqueous solution, yielding a very §' = 
quality barium hydrate. The sulphide can afterwards 
carbonated or otherwise worked up.} | = 
Carbon Bisulphide.—As we have pointed out previous y, 
the electric furnace is usually employed for producing 
chemical reactions which uire gyn otherwise 
unattainable. In the manufacture of carbon bisulphi : 
the advantage of electric heating lies, however, 10 the a 
that a more perfect control of the furnace temperature can 
be thus attained, the temperature required being very 


* McDougall and Howles, Manchester mt oon 
Society, vol. xliv., part iv., No. 13, pages 1 to If ( cig | 
Bradley, Electrical World and Engineer, vol. xl., page 1 
(1902); Rayleigh, Journal of the Chemical Society, vo! 
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low. The method invented by E. R. Taylor for producing 
this substance consists in the direct treatment in the 


electric furnace of charcoal and sulphur. The manufacture | po 


has been carried out for some time at Penn Yan, New 
York, the daily output being some 10,000 lb. The fur- 
neces are decidedly the largest at present in use in any 
electro-chemical works, being some 40 ft. high by 16 ft. 
diameter. The sulphur is fed in continuously so as to rise 
from below the electrodes, where it comes in contact with 
coke, which forms a resistance bridge between the carbons, 
in this way becoming vapourised and brought into contact 
with the charcoal which fills the rest of the tower; com- 
bination takes place, and the CS, produced is led off and 
condensed. By the application of this process a very 
considerable cheapening in the cost of production has been 
eTected. 

Steel.—The application of the electric furnace to the 
melting of steel, which was one of the first problems 
worked upon by Siemens, has been revived during the last 
few years in many different forms. The proposals, which 
not only include the manufacture of steel from pig iron, 
but also the direct production by electric smelting of the 
ore, have led to the design of many special types of furnaces. 

De Laval* invented an ingenious furnace for making 
steel in which the metal was melted by bringing it in 
contact with fused oxide of iron heated electrically by 
resistance. This method is reported to have been tried at 
Trollittan, in Sweden, on a large scale, but to have been 
a financial failure. 

Stassano’st furnace was in design somewhat similar to 
the blast furnace, the necessary heat being pruduced by 
the electric arc. A company was formed to work this 
process in Italy, but is said to have since ceased opera- 
tions. One ton of metal was produced per 3000 horse- 
power hours. 

Harmet,t of the ‘‘ Fonderies, Forges et Acieries,” at St. 
Etienne, has worked out a method for treating iron ore in 
three stages, the carbon monoxide evolved by the reduc- 
tion being partly used to heat the raw materials, whilst 
the Bernd metal is transformed into steel in a separate 
electric furnace. Works are being erected at the present 
time for making use of this process. 

Ruthenberg$ has worked more particularly on the mag- 
net:c c ncentration of low-grade ores and their subsequent 
fritting in the electric furnace. 

Conley|| proposes the reduction of iron ores by passing 
them between two high-resistance plates which are kept 
heated by the passage of a current ; the metal falls into a 
hearth, which is also electrically heated. 

Gin has brought forward a method of heating mixtures 
of iron oxide and sulphide ores, with production of sul- 
phuric acid and ferro-silicon as by-products. 

Keller{ has designed a furnace which is being employed 
in works at Kerrousse (Morbihan). 

Processes of electric melting by induced currents have 
been proposed by Benedicks** in Sweden and Schneider} 
in France ; in both cases the metal contained in an an- 
nular crucible forms the electric conductor surrounding 
an iron ring, in which rapid variations in magnetic flux 
are produced. Benedicks’ contrivance is similar in prin- 
ciple to a welding transformer, the entire secondar 
circuit of which is formed by the molten pears 
This process is in actual work at Gysinge, where 300 
horse-power are employed, and 1500 tons steel can be pro- 
duced per annum. Schneider, on the other hand, pro- 
duces an alternating magnetic field by the rotation of a 
shuttle-wound armature. The outlook of these inventions 
can only be regarded as immediately hopeful in localities 
in which water-power is available at an exceptionally low 
cost; the value of any economically successful process, 
however, can hardly be over-estimated. 

Glass.—The accuracy with which temperatures produced 
by electric methods can be adjusted has led to several pro- 
posals for the application of the electric furnace to the 
glass industry, where, as is known, the temperature re- 
gulation is one of the most important factors. Trials are 
being made on a commercial scale at Plettenberg (West- 
phalia.)t{ With regard to the fusion of quartz, since the 
temperature required is very high, the electric is the only 
method available for fusing this material in bulk. Con- 
siderable difficulties will have to be overcome, however, 
before this most valuable substance can be manufactured 
on a commercial scale. 

Conclusion.— Although the above account is by no means 
exhaustive, we feel that we have already reached, if not 
exceeded, the limits of space which are usually allotted 
for a paper of this kind. In our brief review of the sub- 
ject it has in most cases only been possible to describe 
summarily for each product one particular method of 
manufacture, which, however, we have tried to choose as 
being one worked on a large commercial scale ; but it must 
be borne in mind that by so doing it has not been our inten- 


* Jahrbuch der Elektrochemie, vol. i., page 123 (1894). 
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tion to in any way detract from the value of other methods, 
which, although less generally used, may frequently 
ssess advantages over those we have mentioned. 
Perhaps, however, before closing we may be allowed to 
say afew words with regard to the theoretical efficiency 
of electric furnaces, about which so much has of late been 
written. Calculations have been made referring to each 
of the manufactures, but the reliability of these varies 
largely from case to case. When dealing with the highest 
temperatures very few data are available with regard to 
the specific heat, latent heat, or heat of combination of 
the various materials employed. It was previously cus- 
tomary toassume a constant specific heat, but more re- 
cently this has been shown to be untenable, and most of 
the modern calculations consider the specific heat as a 
linear function of the temperature, relying for their values 
for the higher temperatures on a very considerable extra- 
polation. The actual specific heats have been experi- 
mentally determined for a limited number of substances 
up to some 1500 deg. Cent., and it is hardly necessary to 
insist on how considerable an error can te caused by 
boldly applying these values to twice the absolute tempe- 
rature. iS addition it must be remembered that the 
second factor in the calculation, the actual temperature of 
a furnace, is in most cases practically unknown. 

The temperature of volatilisation of carbon is usually 
taken as 3400 deg. Cent., but this is no measure of tempe- 
rature of the arc flame, which may be considerably higher. 
On the other hand, the average temperature of the fur- 
nace is always considerably below that of the volatilisa- 
tion point of carbon. 

The consequence of this rash way of dealing with the 
subject is that the estimates of the theoretical amount of 
heat required differ by nearly 100 per cent., as has been 
shown by Kershaw in the case of calcium carbide. * 

With regard to those of the resistance furnace in which 
the temperature is comparatively low, more accurate data 
can be obtained ; and, fnally, in the electrolysis of fused 
salts, the calculations give a much more trustworthy re- 
sult, depending as they do largely upon the electro-chemi- 
cal equivalents, which are known with some accuracy. 

The determination of the total loss of heat by radiation 
from.an electric furnace provides, however, valuable in- 
formation on one of the important factors in the effici- 
ency, but the final criterion in all commercial work must 
necessarily be the number of tons yield per horse-power 
year. In describing the various methods it has been of 
great advantage to have means by which personal ex- 
perience of the process could be obtained by direct ex- 
experiment, and for this we are indebted to the foresight 
of Professor Arthur Schuster, F.R.S., who several years 
ago realised the increasing importance of the subject, 
and when considering the plans of the building in which 
we are now assembled made ample provision for an 
electro-chemical laboratory. 





APPENDIX: Descriptions of Illustrations on Pages 823, 
826, and 827. 

Fig.1. Diagram of Regulating Resistance for Electric 
Furnace.—Frames A, B, C are manganin wire resistances, 
and together with the corresponding switches are mount 
on a stand fitted with rollers. The other frames consist 
of German-silver tubes fixed permanently to the wall, and 
provided with a water circulation. D is made of }-in. 
tubes about 4 ft. long and 0.025 in. thick, E and F of -in. 
tubes 3 ft. long and 0.03 in. thick, whilst G is of $-in. 
tubes 64 ft. long and 0.22 in. thick. 

Fig. 2. Regulating Resistance Fitted for 40-Kilowatt 
Moissan Furnace.—To the right is the portable resist- 
ance, and above the 500, 600, and 1000 ampere short- 
circulating switches. Bare copper strips 1}in. by } in. 
and 2 in. by } in. connect these switches with the different 
frames seen in the centre. The two carbons are carried 
in massive copper holders which can be adjusted to any 
given height, the leads being bolted to the vertical stan- 
dard of the holder of 2} square inches cross-section. 

Fig. 3. Terminals of Water-Tube Resistance (600-A mpere 
Frame).—The German-silver tubes are soldered into gun- 
metal ~—_ carrying two #-in. bolts. The water passes 
in series through several tubes, connections being made 
by means of a U-tube, as shown in the figure. The gun- 
metal strips are mounted on wooden frames. 

Fig. 4. Terminalsof Water-Tube Resistance (1000- Ampere 
Frame).—Gun-metal castings form the mounting for the 
German-silver tube, and carry two }-in. bolts by which 
the connections are made. 

Fig. 5. Sliders for 1000-Ampere Water-Tube Resistance. 
—These are used to regulate the larger currents, one 
being moved a short distance whilst the other remains 
fixed, this latter being in turn advanced. The electro- 
motive force on the moving slider is thus kept small and 
sparking avoided. 

Fig. 6. 40-Kilowatt Moissan Furnace.—This is con- 
structed of blocks of Monk’s Park bathstone, which, after 


trials with various limestones, has proved to be the most | fp 


suitable. The furnace is com of two blocks—the 
first, A, forming the cover, the second, B, the furnace 

roper. This latter has two grooves of slightly greater 
Hosaptet than the carbons to be used. As the blocks are 
apt to split under the influence of the heat, they are held 
together by iron bands; these are provided with sockets 
(not shown in figure) which enable the furnace or cover 
to be lifted by long iron bars. The central hole, which 
may be 24 in. to 4 in. in diameter, according to size of 
crucible in use, is lined at the bottom by a layer of 
powdered magnesia, which prevents the carbon crucible 
coming in direct contact with the lime. An annular 
space should be left around the crucible, which not only 
facilitates the heating, but also prevents the lime and 
carbon from entering into combination. 

Fig. 7. Vertical Electric Furnace, Plan.—The apparatus 





* Kershaw, Electrician, vol. xlvi., pages 164, 245, 267. 


consists of a cast-iron base, an adjustable standard, and 
|a feeding gear. The base is 4 in. ruling thickness, 
| strengthened with rims and cross-ribs 1 in, thick. At 
| One corner a #-in. bolt C serves as a terminal. A_ is 
| a screw. The square base of the standard is 
insulated by a slab of vulcanised fibre, and held down by 
four #-in. bolts. (See section A B.) 

Fig. 8. Vertical Electric Furnace, Elevation.—A hollow 
cast-iron column R, 24 in. in diameter, is fixed on to the 
base shown in the previous figure, but insulated from it ; 
the height of the gun-metal crossbar carrying the screw 
feeding gear can be adjusted within wide limits by means 
of the 1}-in. steel rod 8, which is clamped in tion by 
the hand-wheels A and B. Connection can made at 
either of the terminals K or E (the latter for currents 
above 600 amperes), the opposite pole being connected to 
the base. To avoid sliding contacts, which would be 
objectionable for such large currents, connection from the 
crossbar to the screw carrying the carbon rod is made by 
means of four 4-in. flexibles, not shown in this figure, but 
which can be clearly seen in Fig. 9. The gun-metal rod 
T which carries the carbon is 14 in. in diameter, with a 
square screw-thread (four threads to the inch), giving a 
feed of about 1 ft. ; it is raised or lowered by means of a 
7-in. cast-iron hand-wheel. The design of the carbon- 
holder is clearly shown; it is provided with rings of 
various diameter, so that. carbons of very different sizes 
up to 3 in. can be held. 

Fig. 94. Experimental Aluminium Furnace. — This 
shows one way in which the vertical furnace, the design 
of which js shown in the previous figures, can be used. 
Upon the cast-iron base which forms the negative pole is 
placed a large block of carbon, having a cavity which 
serves asa crucible. The positive electrode is formed by 
a carbon 3 in. in diameter, which is fed by the screw gear 
described above. 

Fig. 98. Water-Cooled Electrolytic Furnace.—Here the 
apparatus is fitted to be used for the electrolysis of fused 
salts ; the water-jacket, by causing a layer of the fused 
mass _ to solidify, enables the electrolyte itself to form the 
crucible lining. This is frequently necessary, since with 
many substances it is impossible to find a furnace material 
capable of withstanding their corrosive action at the high 
temperatures which prevail. The negative pole is in this 
case formed by a vertical carbon, which is held in a clamp 
sliding on a gun-metal vertical rod fixed to the base. 

Fig. 10. Experimental Carborundum Furnace.—This is 
an almost exact reproduction of the commercial furnace 
on a small scale. It is built up of loose firebricks on a 
cast-iron base, the outside dimensions being 46 in. long, 
28 in. broad, and 21 in. high. The electrodes, consisting 
each of two graphite plates 2) in. by 1 in., are in contact 
with coke, which also forms the core connecting the two. 
This isa resistance furnace of type E, shown in Fig. 13. 
The core is surrounded by the mixture of sand, coke, saw- 
dust, and salt, from which the carborundum is made. 

Fig. 11. 40-Kilowatt Experimental Carbide Furnace.— 
This prongs a satisfactory and convenient laboratory 
form of the many and important technical furnaces of 
type C, Fig. 13. The two carbons, which are clamped 
side by side in a single holder but insulated one from 
another, are raised and lowered by means of a crane fitted 
to the wall. The current is let in by flat copper bars, 
which by sliding in grooves prevent any cuntiation or 
side motion of the —— The body of the furnace 
consists either, as shown in figure, of firebrick, or of a 
cast-iron pot ; in both cases the material itself forms the 
actual lining. 

Fig. 12. High-Pressure Electric Furnace.—The appa- 
ratus is practically a steel enclosure, placed either hori- 
zontally or vertically, which can be used for any of the 
different types of furnace. It is air-tight, and designed 
for a working pressure of 200 atmospheres, being tested 
at 500 atmospheres. On the right and left will be 
seen the screw-gear by which the carbons are fed, 
whilst in front and behind are windows which will 
stand the full pressure, but which can be replaced b 
additional connections when a circulation of gas throug 
the apparatus is desired. The main valve, which serves 
also to connect the pressure gauges, will be seen on the 
—_ The apparatus is water-jacketed throughout, the 
refractory material of which the furnace proper is made 
being contained in a cast-iron lining, thus insuring the 
protection of the main forging. ‘The construction of this 
apparatus has been carried out by Measrs. Lennox, 
Reynolds, and Fyfe, to the designs made at the College. 

Fig. 13. ae Types of Electric Furnaces.—A 
represents the ordinary pot furnace in which the current 

ses between a movable carbon electrode and a carbon 
or other plate forming the base of the furnace. B is an 
example of a tapping furnace, being otherwise very similar 
to A. C, in this case the furnace proper, is formed of 
insulating material (generally lined with the unacted-on 
mixture), the current passing between the two carbons. 
represents electrolytic furnaces such as are used for 
aluminium, zinc, &c.; the current passes from one or 
several carbon electrodes forming the positive electrode 
to the negative pole, which is formed by the lining of the 
furnace. E, resistance furnace, most frequently provided 
with a core through which the current is , and thus 
the surrounding material is heated. 
_ All the types except D are suitable either for alternat- 
ing or direct current, the former being most frequently 
in use. 

Fig. 14. The Horry Calcium Carbide Furnace.—This is 
essentially a furnace of type C, Fig. 13, the current pass- 
ing between two vertical carbons P and N, which are 
fixed. On the other hand, the enclosure containing the 
material is automatically lowe’ so soon as the mixture 
in the neighbourhood of the electrodes has been trans- 
formed into molten carbide. This is effected by con- 
structing the furnace in the form of adrum which rotates 
very slowly; heating is produced in a space formed by the 
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wide flanges of the drum, the drum itself, and plates 
bolted on to the periphery ; these metal parts are suffi- 
ciently protected — the unacted-on material. Diame- 
trically opposite the heating zone, at the back of the fur- 
nace, the plates are unbolted and the carbide removed. 
This furnace combines several of the advantages of the 
continuous and discontinuous types; it is continuous in 
the true sense of the word, since the power is never turned 
off ; on the other hand, the molten carbide is not removed 
until it has cooled down, and imparted a considerable 
amount of its heat to the surrounding material. The 
speed of rotation of the wheel is regulated in such a 
manner as to keep the current approximately constant. 

Fig. 15. Regulating Transformers for Electro-Chemical 
Work.—A shows the first method, which consists in alter- 
ing the transforming ratio by cutting out a certain number 
of the primary turns. As connected, the electromotive 
force of the secondary circuit would be a maximum; to 
reduce it, the switch B is closed and A is opened, C closed 
and B in turn opened, each successive operation diminish- 
ing the electromotive force by a fixed amount, the regula- 
tion being thus carried out without breaking the current. 
B represents a second method, which consists in using a 
boosting transformer. The current of the primary of the 
booster is adjusted according to the volts required in the 
secondary. In the diagram this is achieved by connect- 
ing it with a certain number of turns of an auto-trans- 
former placed across the mains. 

Fig. 16. Acheson Graphite Furnace.—This shows the 
furnace fitted for graphitising electrodes ; as will be seen, 
the current passes through the charge, which itself forms 
the heating resistance. The carborundum furnaces are of 
a similar type, but on account of the high resistance of 
the material are considerably shorter, and are provided 
with a central core of coke. Each furnace absorbs 1000 
horse-power, and is run for 24 hours. It is capable of 
graphitising 34 tons of carbon electrodes, or 6 tons of 
anthracite. 

Fig. 17. Diagram of Bradley Nitric Acid Plant Connec- 
tions.—The dynamo D giving 10,000 volts has its nega- 
tive pole connected with the revolving axis A, whilst the 
positive is connected to all the separate stationary elec- 
trodes through the choking coils 1, 2, 3, &c. Twenty- 
three similar sets of stars are superimposed on the same 
axis. The positive electrodes are vertically one above 
the other ; the negative electrodes, however, are displaced 
about 24 deg., the arcs being thus drawn out in rapid 
succession. 








SOCIETY OF ENGINEERS. 

Tue forty-eighth annual —_ meeting of the Society 
of Engineers was held on Monday, December 8, at the 
Institution of Mechanical Engineers, Storey’s Gate, West- 
minster, by kind permission of the President and Council 
of the Institution. ‘ : 

The chair was occupied by Mr. Percy Griffith, presi- 
dent. The following et. Stee were duly elected by 
ballot as the council and officers for 1903—viz.: As presi- 
dent, Mr. James Patten Barber; as vice - presidents, 
Messrs. David Butler Butler, Nicholas James West, and 
Maurice Wilson ; as ordinary members of council, Messrs. 
Joseph Bernays, George Austin Price Cuxson, George 
Abraham Goodwin, illiam Henry Holttum, Richard 
St. George Moore, Henry Sherley-Price, Joseph William 
Wilson, and Edward John Silcock ; as hon. sec. and trea- 
surer, Mr. George Burt; as hon. auditor, Mr. Samuel 
Wood, F.C.A. ; 

During the scrutiny the President addressed the meet- 
ing, bringing before the members the salient points of the 
work of the past year. He referred to, and commented 
upon, the papers which had been read, and announced 
that the following premiums had been awarded by the 
Council for papers read during the past session—viz.: The 
President's baa Medal to Mr. Thomas Andrews, F.R.S., 
for his paper on ‘‘The Effect of Segregation on the 
Strength of Steel Rails”; the Bessemer Premium of 
Books to Mr. Augustus R. Galbraith for his paper on 
“The Hennebique System of Ferro-Concrete Construc- 
tion”; a Society’s Premium of Books to Mr. Benjamin 
H. Thwaite for his paper on ‘British versus American 
Patent Law Practice and Engineering Invention” ; and 
a Society’s Premitm of Books to Mr. Brierly D. Healey 
for his paper on ‘‘ Recent Blast-furnace Practice.” 

The President also alluded to the visits which had 
been made to works of professional interest during the 
year. These were: On June 11, to the pumping stations 
and works connected with the water system of the Crystal 
Palace and the new roof over the Centre Transept. On 
July 16, to the works of the new docks at Southampton, 
in course of construction, and to the Southampton water 
works ; and on September 24 to the works of Jos. Baker 
and Sons, Limited, manufacturers of industrial machinery 
and appliances, and to the machine works of the Wicks 
Rotary Type-Casting Company, both of which are situate 
at Willesden Junction. ; 

A vote of thanks was accorded to the scrutineers, and 
the proceedings terminated by a vote of thanks to the 
President, Council, and officers for 1902, which was duly 
acknowledged. : ; 

After the meeting a reception was held by the Presi- 
dent and Mrs. Percy Griffith, followed by a social 
reunion, at which an excellent programme of vocal and 
instrumental music was carried out under the direction 
of Miss Gertrude Kemp. During the evening an inte- 
resting lecture, illustrated by lantern views, was given in 
the Lecture Hall by Mr. Frederick Lambert, F.R.G.S., 
entitled, ‘‘The Crystal Caves of New South Wales ; 
Stalactite Marvels of the Subterranean World.” There 
was a large attendance of members and visitors, and the 
function, which was the first of the kind held by this 
Society for many years, was highly successful in every 
respect. 





LAUNCHES AND TRIAL TRIPS. 


TuHE s.s. Silverlip was successfully launched on Satur- 
day, the 29 ult., at Sir W. G. Armstrong, Whitworth, 
and Co.’s, yard. The Silverlip, the latest addition to 
the Shell Transport and Trading Company’s fleet, is 
being constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London. She 
is of the following dimensions: Length between per- 
pendiculars, 470 ft.; beam, extreme, 55 ft. 3 in.; depth, 
moulded, 35 ft.; with a carrying capacity of 10,080 tons, 
and has been built to Lloyd’s highest class and to compl 
with the Suez Canal regulations for petroleum bul 
carrying and general trade. The vessel has been fitted 
with a most complete arrangement of cargo gear for quick 
handling of general cargo, in addition to having a very 
powerful installation of pumps for rapid handling of 
petroleum cargoes in bulk. LElectric light is fitted 
throughout, including Suez Canal plant. The machinery 
will be supplied by the Wallsend Slipway and Engineer- 
ing Company, of Newcastle, and consists of triple-expan- 
sion engines with cylinders 294 in., 48 in., and 78 in. in 
diameter by 54 in. stroke, taking steam from six single- 
ended boilers 13 ft. 44 in. long by 11 ft. 9 in. at a working 
“nae of 180 Ib. The Silverlip will be capable of 
ourning liquid fuelin both main and donkey boilers. This 
oil-burning installation has also been fitted by the Wall- 
send Slipway and Engineering Company, Limited ; and 
the Silverlip, it is interesting to note, is the twentieth 
vessel so titted by this firm for Messrs. Samuel and the 
Shell Line, and others are in hand. The installation in- 
cludes the Rusden-Keles steam burners and the Flannery- 
Boyd settling tanks, and is most complete in every way. 





On Wednesday, the 10th inst., the new twin-screw 
steamer Irak was launched and steamed down Belfast 
Lough for a trial run and adjustment of compasses. 
This vessel has been built and engined by Messrs. 
Workman, Clark, and Co., Limited, Belfast, to the 
order of Messrs. Edward Bates and Sons, for the Gulf 
Transport Line, which is under the management of 
Messrs. J. H. Welsford and Co., Limited, of Liverpool, 
and has been specially designed for the requirements of 
her owners, Galveston-Liverpool service, in which she 
will take her place early in the New Year. The prin- 
cipal dimensions of the Irak are: Length, 501 ft.; breadth, 
59 ft.; depth moulded to upper deck, 36 ft. 6 in.; with a 
gross tonnage of about 8500 tons ; and she has been built 
under Lloyd’s special survey to their highest class, and 
she will have a Board of Trade passenger certificate, 
besides fulfilling the requirements of the American pas- 
senger survey. The new vessel has four complete steel 
decks extending all fore and aft. The hull is divided into 
six large cargo holds by steel water-tight bulkheads, 
which extend to the upper deck, and there are ten hatches 
for working cargo. The cargo-working gear consists of 
eleven steam winches, with derricks stepped on tables 
attached to masts or swung from derrick-posts, which 
also act as hold ventilators, The new steamer is rigged 
as a four-masted schooner with steel lower and top- 
masts. Passenger accommodation is provided on the 
shelter-deck amidships, and a handsomely - furnished 
dining-saloon is placed in the central deckhouse. Upon 
the deck over the saloon are arranged additional state- 
rooms and the captain’s room. The officersand engineers 
are berthed in deckhouses built around the engine casing. 
Berthing for firemen and seamen is arranged on the 
after end of the upper deck, with petty officers’ berths at 
the forward end of the same deck. The machinery com- 
prises two sets of the most modern type of triple-expan- 
sion engines, with cylinders 23 in.. 394 in., and 67 in. in 
diameter respectively, by 48-in. stroke, indicating about 
5000 horse-power. Steam is obtained from three double- 
ended multitubular cylindrical boilers working at a pres- 
sure of 200 lb. per square inch under natural draught. 





The London and mo Engineering and Ship- 
building Company, Limited, Govan, launched on Tues- 
day, the 16th inst., H.M.S. Cumberland, the second of 
two first-class cruisers of the ‘‘County ” class, which they 
have built for the British Admiralty, the principal dimen- 
sions being as follows: Length between perpendiculars, 
440 ft.; moulded breadth, 66 ft. ; load draught, 24 ft. 6 in. ; 
displacement at load, 9800 tons. The armour consists of 
a belt between main and lower or protective deck, extend- 
ing from the bows to the aft end of the machinery space, 
where it terminates against an armoured bulkhead. The 
main citadel armour is carried the whole length of engine 
and boiler space, and is 44 in. thick; forward of the 
boiler s the armour is reduced to 3 in. thick, and 
about the bows to 2in., while the bulkhead armour is 
3 in. thick. The internal arrangements follow the usual 
Admiralty methods, the vessel being divided into 
numerous watertight compartments, the magazines and 
shell-rooms being provided for at the ends of the vessel 
well under the water-line, while the coal bunkers are 
carried along each side of the vessel, forming an addi- 
tional protection, in way of the machinery space, and 
are, as usual in H.M. service, fitted with all the most 
wo tei appliances for coaling the vessel rapidly—an 
object of much importance in a modern war vessel. 
The normal coal capacity of the vessel is about 800 
tons; but by utilising the reserve spaces, this capa- 
city can be Preoren | to 1600 tons, which will give 
the vessel a very extended range of action. he 
vessel will be fitted with steam and hand steering-gear 
by Messrs. Napier Brothers, Limited, of Glasgow, 
who will also supply the capstan gear, steam being 
adopted for the forward anchors, while electricity is the 
motive power aft. Four sets of engines and dynamos, 
Brotherhood-Laurence-Scott combination, will be fitted, 
of suitable power to produce the current necessary for a 


complete installation of electric lighting throughout the 





vessel, including six sosmoh:lighte, the boat and coal 
hoists, ten ammunition hoists, the after capstan gear, and 
the necessary electric fans for the artificial ventilation of 
the ship below lower deck. The armament consists of 
two twin 6-in. guns forward and aft in barbettes, four 
6-in. guns in casemates on upper deck, and six similar 
guns in casemates on main deck ; eight 12-pounder 12-cwt, 
guns; two 12-pounder 8-cwt. boat and field guns; three 
3-pounder quick-firing guns; and eight Maxim guns; in 
addition to which the vessel is fitted with two submerged 
tubes, one on either side, for the discharge of 18-in. 
Whitehead to oes. The barbettes around the 6-in. 
twin guns are of 4-in. armour. The ammunition to these 
guns is served through heavy armoured trunks from 
magazines and shell-rooms below. The casemate fronts 
are of hard steel 4 in. thick, with rear-plates 2 in. thick ; 
and the conning-tower, fitted above forecastle deck, is 
of 10-in. armour, with a communicating tube 6 in. thick 
carried down to the protective deck containing the 
connections to all the gear throughout the ship. The 
side, bulkhead, casemate, and conning-tower armour 
has been supplied by Messrs. John Brown and Co., 
Limited, and the barbettes by Messrs. Beardmore and Co, 
The machinery, which will supplied by the builders, 
consists of two sets of triple-expansion four-crank 
engines, each set being arranged in pairs, having the 
cranks of each pair directly opposite to each other, and 
the cranks of the forward pair placed at right angles to 
those of the aft pair. The diameters of the cylinders 
and the order of their positions from forward are: 
Low-pressure, 69 in.; high-pressure, 37 in.;_ inter- 
mediate pressure, 60 in. ; low-pressure, 69 in. ; all 
having a stroke of 42 in. he combined power 
of the two sets of main engines will amount to 22,000 
indicated horse - power when running at 140 revo- 
lutions per minute. All the cylinders are fitted with 
steam jackets; the liners of the high-pressure and inter- 
mediate-pressure are of forged steel, and those in the low- 
pressure cylinders are of cast iron. There are four surface 
condensers for the main engines, and two smaller con- 
densers for the auxiliary engines. Each of the four main 
condensers is provided with sluice shut-off valves, so that 
any part of one may be overhauled while the other is at 
work. The total condensing surface in the four is 23,000 
square feet. All of the condenser casings are of gun- 
metal. The condensing water is supplied by four centri- 
fugal pumps, each capable of serving two condensers. 
The air-pumps for the main engines are worked by levers 
off the Liaeemens engines, and there is one pump for 
each set of engines. There are six main and auxiliary 
feed-pumps, two hotwell pumps, four fire and bilge- 
pumps, one latrine and one drain-tank pump. The main 
circulating pumps, together with fire and bilge-pumps, 
Ee a total mping capacity of 5200 tons of water per 
our from the bilges. The crank, intermediate, and 
propeller shafting is all of the usual Admiralty type, 
made by the Darlington Forge Company, Limited. In 
addition to the main engines and auxiliary pumps in 
the engine-rooms, there are two sets of evaporators. 
Each set consists of two evaporators and one distiller ; 
the combined output of which will amount to 200 tons 
per 24 hours from evaporators and 70 tons per 24 hours 
from distillers. These are designed to work with the 
exhaust steam of the auxiliary system at a pressure of 
25 Ib. per square inch, or with boiler steam at the same 
pressure. he air-compressors, of which there are two 
sets, are placed forward in the capstan engine-room. The 
boilers are of the ordinary Belleville type, with econo- 
misers ; they are 31 in number, arranged in three boiler- 
rooms. The forward set in each boiler-room is of the 
single-ended and the after set of the double-ended type. 
As they have to work under assisted draught, there are 
four fans and one furnace air-pump in each boiler-room. 
For ventilating purposes there are two fans in each 
engine-room. 








Guns ror Santa Cruz.—Some ing 4 guns recently 
mounted at the fortress of Santa Cruz have been tried 
with satisfactory results. 





Ovr Rams, Aproap.—Notwithstanding all the talk 
about American competition, the year is closing remark- 
ably well for our export rail trade, the shipments of 
November having been 55,340 tons, as compared with 
39,919 tons in November, 1901, and 29,147 tons in Novem- 
ber, 1900. The improvement observable in this year's 
figures is due to the larger demand for British rails in 
Eaypt, the United States, Mexico, China, Chili, and the 
three leading colonial groups, although the inquiry on 
Canadian account experienced last month a decided 
check. The annexed figures show the movement of 
British rails last month to British South Africa, British 
India, Australasia, and Canada, as compared with the 
as movement in November, 1901, and Novem- 

or, 1900: 








Colonial Group. | Nov., 1902, Nov., 1901. Nov., 1900. 





tons | tons tons 
British South Africa s 9,893 3073 6,110 
British India rr fae | 8363 16,051 
Australasia... ..  ../ 15,948 9917 3,521 
Canada ou “e 227 7662 286 








It is not a little remarkable that we sent to the L nited 
States 2697 tons of rails in November, while no rails at 
all were forwarded to the same quarter in the correspond: 
ing months of 1901 and 1900. Egypt took 5877 tons of 
British rails in November, as compared with 160 tons in 
November, 1901, and nil in November, 1900. The de- 
liveries to Mexico in November were 9054 tons, as com- 
pared with 3 tons and 1458 tons in the corresponding 
months of 1901 and 1900 respectively. 
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Pe amperes,” -ecyuaters PATENT 


ComPiteD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

a UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is 
in each case ; where none are tioned, the Specificat 
illustrated. 

where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 
pooh 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. M 

The date of the advert t of the of a Complete 
Specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the pt of a Complete Specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Acts, 


ELECTRICAL APPARATUS. 


17,703. R.A. Fessenden, Manteo, N. Ca., U.S.A. 
Propagating and Collect: Electro - Magnetic 
Waves. [10 Figs.) August 12, 1902.—This invention, it 
is stated, relates to the transmission of power and signals by 
electro-magnetic waves of a kind which have been investigated by 
the inventor, and which differ from those described by Hertz in that 
they are not complete waves, but only half waves, and in that they 
travel over the surface of a conductor, and hence, unlike Hertz 
waves, can be deflected from a straight line. They have the A 0 
perty, in common with Hertz waves, in that the energy received by 
agiven area varies inversely as a given distance, and they differ from 
the waves investigated by Lodge in that they are not current waves, 
but semi-free ether waves. Thus in the Lodge waves the electric 
energy is maximum when the magnetic energy is minimum, and all 
energy not absorbed by resistance losses is recoverable, whilst with 
the form investigated by the inventor it is stated electric energy is 
at a maximum at the same time as the magnetic, and none of the 
energy radiated is recoverable except by reflection. Means for 
radiating and collecting waves of the kind referred to are de- 
scribed. It is preferred not to use a vertical wire, but in place of 
ita conductor, surrounded wholly or in part by a medium having 
an electrical constant, on which the wave-length depends, greater 
than that of air. Means for propagating the waves in certain 
directions, for shielding collectors, for tuning circuits, and for 
filling other requirements of wireless telegraphy are described. 
(Accepted October 29, 1902.) 


17,704. R. A. Fessenden, Manteo, N. Ca., U.S.A. 
Wireless Telegraphy. [3 Figs.) August 12, 1902.—This 
invention relates to selective wireless telegraphy, and provides a 
system in which the receiver will not readily be influenced by 
Hertzian waves other than those intended for it. According 
thereto the transmitter emits and the receiver collects two sets of 
wave series differing from each other to some extent in period, 
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stated 
is not 
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the recording or signalling device on the receiver only answering 
when the said sets of waves are of the period for which the circuits 
of the apparatus are ‘‘ tuned,” and differ from one another in 
period to the extent necessary to give the desired rate of “ beat” 
(momentary agreement in phase between the two sets of waves) 
for which the apparatus is constructed or adjusted. (Accepted 
October 29, 1902.) 


18,858. W. Stanley, Great Barrington, Mass., U.S.A. 
Electricity Meters, (12 Figs.) August 27, 1902.In this 
specification there are sixteen claims, the first two being as fol- 
lows : “1, The method of measuring the energy in a circuit 
which consists in establishing forces proportional to such energy 
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and iodi a . 
2 Te Tedically integrating amounts proportional to said forces. 


The method of measurin i ircui 
eth: ig the energy in a circuit, which consist: 
in co ee ae . pes sr pecportiona to said energy, marking off 
: periods of time, and periodically integrating a’ 
*mount proportional to the torque delag each fey a he 





| one form of the m 
| determined by 


| ing mechanism acting to record during an integration period an 


eter the integration periods are variable, and are 
the balancing of the dy ter torque. In 
another form the periods of integration and indication are separate 
and definite, each being defined by the time beater, the integrat- 





amount proportional to the torque during the preceding integra- 
tion period. (Accepted October 29, 1902.) ” 

18,580. W. Lloyd Wise, London. (4. C. Crehore, New 
York City, U.S.A.) Telegraphic paratus. [8 Figs.) 
August 23, 1902.—This invention relates to duplex telegraphy 
over a single line by means of ordinary currents, and of rapidly 
pulsating currents, and in connection with which means are em- 
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ployed to select the ——— impulses for the respective re- 
ceivers. According to this invention the rapid pulsating currents 
are of sine wave form, and special means adap for use with 
such currents are employed in the selecting devices. Such appa- 
ratus is described at length in many forms. (Accepted October 29, 
1902. : 


14,219. J. T. Aumatreng and A. Orling, London. 
Wireless Telegraphy. [14 Figs.) July 12, 1901.—This inven- 
tion relates to a system of indirect electrical transmission of mes- 
sages, in which current is communicated to earth in comparatively 
large quantity, and picked up therefrom in very small quantity, 
es rendered evident by means of an extremely delicate detector. 
According to this invention pulsations of current of mixed charac- 


Fig. 1 — Wii 





af 





ter are produced by various means and transmitted simultaneously 
from the point of generation to the terminals of the earth circuit 





either by wire or ether. The receiver may be microphonic, and in 





pee ad ape ga as a uniform current variation of appreciable | 
magnitude and duration, a sensitive flame subject to telephonic 


influence may be used, the flame serving to heat, and therefore 
increase, the resistance of a platinum wire when in its sound influ- 
enced and extended shape. (Accepted October 29, 1902.) 


146. S. . Sascha, Mas and A. H. Nichol- 
son, Wendover. egraphy. [4 Figs.) January 2, 1902. 
—In this specification is claimed ‘‘The method herein described 
of utilising two or more conducting lines and earth or wire return 
for communicating with a number of receivers provided with 
three or more suitable relays and contacts so arranged that a 
message directed to one of them cannot be received by any of the 
others.” The method is described as follows : ‘“ For this purpose, 
at the transmitting station we provide keys or other means of 
sending either a positive or a negative current by either of the 
conductors or by both of them together, or a positive current by 
the one and a negative current by the other ; and at each receiving 
station we connect the two conductors to earth so as to form a 
star or a mesh group, and in the three connections we place 
relays, some of which are so polarised as to be operated by posi- 
tive currents, some by negative currents, and some are not 
polarised. When there are a number of receiving stations to be 
communicated with, we put in each of them a different combi- 
nation of the relays, and at the transmitting station we provide 
means of transmitting to each receiving station the particular 
combination of positive and negative currents that is suited to 
the particular combination of relays at that station. The relays 
are in each case applied to bring into action a local battery and 
apparatus by which signalling or telegraphic or telephonic com- 
munications are effected.” It is stated in the provisional ifi- 
cation that ‘‘When the number of stations to be communicated 
with is comparatively small, as, for instance, not pang oar eight, 
the relays in the earth branch at each station may be d nsed 
with, the two relays in the other branches affording a sufficient 
number of different combinations with the positive and negative 
currents.” (Accepted October 29, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


26,198. J. and G. Keith, London. Gas Burners. 
(3 Figs.) December 23, 1901.—The drawing in. this specification 
shows a gas-burner of the modified Demare type, having a middle 
length of approximately parallel-sided tube uniting two conical 
lengths of mixingtube. The base of the mixing tube and nipple are 
so formed that by screwing the tube up or down, more or less air 














may be admitted to the burner, and a set-screw in the tube and 
bearing on the nipple is furnished in order that the burner may 
be fixed with that air adjustment found most suitable. The 
mantle is carried by a removable cap that passes over the burner 
pon ig rests on a thimble uniting the two parts of the Demare 
tube. (Accepted October 29, 1902.) 


GUNS AND EXPLOSIVES. 


18,957. C. P. E. Schneider, Le Creusot, France. 
Gun-Laying Mechanism. [12 Figs.) August 28, 1902.— 
This invention relates to gun-laying mechanism used for main- 
taining angular lateral deviation of the gun from the line of sight 
in order to compensate for normal drift of the projectile. The ap 

















, RAE TR, 
pe Oe alt 
io =} 44 
Pett by ih 
Lot} i ilki 
——. 
wu—> 
or | cS RS 
Oe" SS. > 
her, uw : 9 SO Zoe 
hr OZ SORA 
J gles eS 7 iy 
Batty x » 
fi : \\ 
mo ‘\\ 
74 ‘ —— \\ 
— Gj 
ae SS: OREN itl yt aor ,\\ > 
1 Teli : é SF | ¥ 
Ay ee) ee (LR porate — 4 in| 
i \\\ Seer = if ~ 
wy \y () 
V \ . / 
\ f 
Mm NN SS: 
4\\\ \ oy ~ 
SS vA Mi y 
MONS A, 
SQ. SSE Soe 
SS “te ‘7 
Ss 
SS 
. 
(19987) 


paratus comprises a weighted circular frame pivoted to a bracket 
which is secured to the gun or is movable about one of its trunnions, 
order to render the series of vibrations constituting one signalling | the said frame forming both a pendulous support and a guide for 
a movable circular support carrying the sighting apparatus proper 
(Accepted October 29, 1902:) 
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22,876. C. Puff, Spandau, Germany. Shell. [15 Figs.] 
November 12, 1901.—In this specification is broadly claimed “a 
percussion fuse or a double-acting fuse provided with a retarding 
co mposition inseparable therefrom, but capable of being placed in 
or out of action in such manner as to cause the explosion of the 
charge of the projectile after the latter has penetrated an object 
to a given depth or to permit said explosion immediately upon the 
projectile striking said object, substantially as herein shown and 
described.” It is stated that ‘‘when compared with other im- 
provements of the same kind this invention differs from the actual 
time fuse by the fact that the communication of the fire to the 
explosive charge is slightly retarded, say a fraction of a second 








only, after the projectile has hit the mark, thus letting the same 

penetrate to a certain depth in the said mark.” The invention 

provides that the fire of the primer either reaches the explosive | 
charge directly, or its ty ages towards the latter is retarded or | 
temporarily — y a slowly-burning composition of gun- | 
powder, preferably in the form of a pellet. The interposition and 
removal of the pellet is effected by means of a movable part of the | 
primer which contains the pellet of retarding composition. The | 
adjustment of the part in question is effected either directly by 
hand, or by means of a key, in a similar manner to that hitherto | 
adopted when the composition in a time fuse had to be adjusted | 
in. accordance with certain marks or indications. (Accepted | 
October 29, 1902.) | 


HYDRAULIC MACHINERY. | 


25,827. H. Bewlay, Birming! Water Mains. | 
{6 Figs.] December 18, 1901.—Corrugated expansion jointing | 
sections for water mains are according to this invention made with | 








a minimum internal diameter equal to the internal diameter of 
the pipes they are to join. The — between the corrugated 
sections and the pipes joined to them should be more rigid than 
the corrugated ale. (Accepted October 29, 1902.) | 


MINING, METALLURGY, AND METAL- | 
WORKING. | 


24,864. B. Jones and Bayliss, Limi and R.) 
Howarth, Wolverhampton. Metal-Hea Fur- 
naces, [2 Figs.) December 6, 1901.—A furnace for heating | 
short pieces of metal and of the kind in which the pieces of metal 
are placed within holes in a wall is according to this invention | 
made with the holes for receiving the pieces of metal (which may | 
be shorter than could have been heated satisfactorily in the fur- 
naces heretofore used) made larger in diameter than usual, suffi- 
ciently large in fact to allow passage of flame around the metal 
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to be heated. The wall is made as thick as the length of the pieces 
of metgl to be heated, and an inclined hearth and an opening 
therefrom on the furnace bottom are provided in order that the 
metal: pieces may be removed from the holes by poking them 
through the same, from whence they fall onto jthe inclined hearth 
and roll out through the opening therefrom. A furnace according 
to the invention, adapted to be heated by liquid fuel, and having 
that part of the wall, in which are the holes, of stepped formation, 
is described. (Accepted October 29, 1902.) 


Cc. B. J. Newton and C. Billington, Long- 

Ailege. December 3, 1901.—Silicon bronze according 

this invention consists veh edt sag of zine to two to four parts 

of copper with an addition ing to the provisional specifica- 

tion of .25 to 3 per cent. of silicon, and according to the claims 

of .5 to 4 per cent. of silicon. It is stated that the product is 

suitable for the manufacture of sheets, rods, or wire by hot- 

rolling or squirting. The silicon may be added to the copper 
before addition of spelter. (Accepted October 29, 1902.) 


RAILWAYS AND TRAMWAYS. 


481. Meldrum Brothers, Limi Manchester ; 
J. J. Meldrum, Timperley; and A. Cotton and J. 
Wilkie, Manchester. Locomotives. [3 Figs.) Novem- 
ber 20, 1901.—This invention provides certain fittings for a loco- 
motive smokebox with a view to increasing efficiency and con- 
venience of access. High and low pressure blast ejector pipes are 
used. The door bolt is carried out of the way when the door is 
opened. The deflecting plate is made in two 
comes away clear of the tubes when the door is opened, and the 
other part is pivoted so as to be capable of being swung over for. 
ward to expose the ends of the tubes normally covered by it, 
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The central blast pipe is attached to the smokebox door in such 
manner that when the door is opened the pipe is drawn out- 
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wards, and its movement is so controlled in a sideways direction 
that it clears the sides of the opening. (Accepted October 29, 1902.) 


| SHIPS AND NAUTICAL APPLIANCES. 


12,201. L. Wilson, Brooklyn, U.S.A. Immersion 
Governor, [2 Figs.] May 29, 1902.—In this specification is 
broadly claimed : “the combination with a ship or other like 
| vessel of a chamber having a ome 6 permit inflow and outflow 

of water to and from the said chamber, a float therein, and means, 
actuated by the float when it descends below a determined level, 
| for shutting off the motive agent from the engine or lessening its 
| supply thereto. In an apparatus described the motive fluid is 
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controlled by a valve normally maintained in the open position 
by means of an electro-motor whose circuit is completed to give 
rotation in the desired direction should the valve be obstructin; 
flow of motive fluid when the float is not raised, and whose circuit 
is controlled by the float soas to be completed to give rotation 
in the opposite direction should the float be raised. The electro- 
motor may also serve to apply and release a brake. An appro- 
priate float device is described. (Accepted October 29, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
1200. N. Vicente, Carthagena, S Water-Tu' 
Boilers. [20 Figs.} January 16, to invention pro- 
vides certain constructions of water-tube boilers of the kind mainly 
perce ete of a number of similar elements, each element broadly 
consisting of a downwardly extending lower tube closed at its 
base, and opening out at its upper part into a larger chamber, from 
whose upper part there proceeds a steam take-off tube, while a 
water-supply tube enters the chamber at the lower part and 
extends down the tube to which it supplies the water to be heated. 


and one part | All the steam take-off tubes of a number of these elements com- 


munijcate with the upper part of a main drum or reservoir, while 
all the water-supply tubes of these elements communicate with 
the lower part of the main drum, from which the supply of fluid 





be | 334,700/.; new and addition 


management of 





to each element is so conducted, while the steam is delivered 
from each element to the upper part of the main drum. In one 
arrangement the evaporating pipe-chambers are provided with 
slides working in guides. The water supply may be by one tube 
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Fig.2. 
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common to a number of evaporating tubes, and with a separate 
steam take-off tube to each evaporating tube, or vice versd, or 
water supply tube and a steam take-off tube common to a number 
of evaporating tubes may be used. (Accepted October 29, 1902.) 


17,464. J. E. Slack and H. Hutchinson, Manchester. 
Steam Traps. [1 Fig.] August 8, 1902.—In this specification 
is broadly claimed ‘‘a steam trap on the expansion principle so 
constructed that with a minimum rise in temperature a maximum 
movement is obtained by the expanding part along with the valve 





attached to it, the steam pressure assisting in this as the valve 
closes,” and ‘a steam trap on the expansion principle constructed 
so as to be subject to the working pressure of the steam, but pro- 
vided with a pocket so as to prevent the escape of steam when 
ejecting water.” A trap of the kind illustrated is described. (Ae 
cepted October 29, 1902.) : 








Sovrn ArricaN Harsour Works. — In view of the 
great and continuous increase in over-sea trade which is 
expected to take place to Cape Colony, it is a matter for 
satisfaction that the Colonial Government has done some- 
thing in the direction of providing funds for improving 
the different ports of the Colony. The original Harbour 
Works Loans Bill, as introduced by the Colonial Govern- 
ment, provided for 2,009,1002. for Cape Town, 368,700/. 
for Port Elizabeth, 397,200/. for East London, and 34,000. 
for Mossel Bay. A Select Committee of the Cape Par- 
liament, which sat upon the Bill, made certain con- 
siderable alterations in it. It reduced the ——_ 
for Cape Town from 2,009,1002. to 1,301,200/., by 


f | striking out the following items: Remodelling patent 


slip, 3000/.; conversion of large jetty into whari, 
11,900/.; extension of south elbow, southward, sg 
and widening of south arm, 321,000/. It seems, how: 
ever, that the Harbour Board is satisfied with weet? 

left—viz., roads and_ railway: 19,500.; plant requ 
in connection with the landing and_ delivery of -— 
a buildings and —_ 
74,700/.; additional tugs, launches, and lignters, 22, “4 
quay wall and reclamation, 525,000/. ; and roakwater, bed 
tension, 325,000/. Port Elizabeth got 10,000/. more Mitt 
the Government proposed ; this seemed to be beosase fe 
pia ee as 

gy Bac 

Merriman strongly with its business _ Sabet Com 


London suffered severely at the hands of t 

mittee, having its donation reduced from 397, C 
243,800/., but this decision was reversed when the Cape 
Parliament went into Committee on the Bill, 
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STEEL BALL.BEARINGS. 


In our issue of April 12, 1901,* we reviewed the 
remarkable researches on ball-bearings which Pro- 
fessor Stribeck had conducted in the Centralstelle 
fiir Wissenschaftlich-Technische Untersuchungen, 
at Neu Babelsberg, near Berlin, on behalf of the 
Deutsche Waffen und Munitions-Fabriken, of Berlin. 
Results of high theoretical and practical importance 
were arrived at. We havesince had an opportunity 
of visiting these works, and we can now place 
illustrated descriptions of some of these bearings 
before our readers. Professor Stribeck’s investiga- 
tions have meanwhile received both a confirmation 
and an extension by Dr. F. Heerwagen, for some 
years engineer to the Horcajo lead mines in Spain, 
where the ball-bearings have been adapted for the 
new electrically-driven centrifugal pumps, con- 
structed by Sulzer Brothers, of Winterthur, in 
Switzerland. This plant has been described in 
ENGINEERING, on page 72 ante. 

Since the beginning of 1900, briefly to recapitu- 





Mug. 2. 
- 





late, three centrifugal pumps, joined in series, 
have been used in the Horcajo mines to raise 
the water from a depth of 1280 ft.; and by 
this time the shaft will have been pushed down 
to the 1640-ft. level, and four pumps will be 
in continual use. Each pump is placed in a 
Separate chamber, and is driven by a triphase 
motor of Messrs. Brown, Boveri, and Co., of Baden, 
in Switzerland. The chambers are about 400 ft. 
apart in vertical distances. The motor and pump 
axes lie horizontal, and the thrust on the ball- 
bearing is about 1 ton at 890 revolutions. The 
pump chambers cannot be kept dry, and the engi- 
neor and others had their misgivings as regards 
tie suitability of the bearings. Several frac- 


express himself thoroughly satisfied with the bear- 
ings and the plant in general, which gave no 
further trouble during an uninterrupted run of 
many months. This opinion has since been con- 
firmed by Dr. P. H. Ziegler, Dr. Heerwagen’s 
successor, who was good enough to communicate 
with us.* 

Dr. Heerwagen stated that the inexperienced 
men upon whom he had to rely could better 
be trusted with ball-bearings than with ordinary 
bearings, which quickly resent any want of atten- 
tion. Of course, the bearings must be well finished, 
and must be constructed by a firm experienced in 
such work. Several bearings were submitted to 
him for testing. He found them all good, with 
one exception. It turned out that the satisfactory 
bearings were all made by Messrs. Sulzer, and that 
the exception came, curiously enough, from a firm 
of specialists of good standing. 

The object of the theoretical deductions by Dr. 
| Heerwagen, to which we now pass, was to ascer- 
| tain the distribution of the load upon the different 








|| balls of a bearing under the assumption of some 
/ | very slight constructional defect, and to lay down 
/ | practical rules for the designer. 


For this purpose 
we must know the exact compression, or amount 
| of approach between ball and path under a given 
pressure. Like Professor Stribeck, Dr. Heerwagen 
| bases his investigation on the researches of Hein- 
|rich Hertz, whose untimely death engineers have 
/quite as much reason to lament as electricians. 
| Dr. Heerwagen has contributed an account of his 
researches to the Zeitschrift des Vereins Deutscher 
| Ingeniewre. His memoir was published on Novem- 
| ber 30, 1901, on page 1701 of that journal, to the 
courtesy of whose editors we are indebted for the 
diagrams illustrating the following abstract. For 
fuller particulars of the mathematical deductions, 
we must refer our readers to Dr. Heerwagen’s paper. 

Hertz dealt with the deformations arising in 
perfectly elastic bodies of any curvature under 
pressure. Let the surfaces near the point of 
contact be defined by equations of the second 
degree, and the z axis be normal to the area of 
contact, whose « and y axes are such that the dis- 
tance between opposition points of the two sur- 
faces be given by the equation : 

e=A2xr?+ By 

These curves will be similar ellipses about the 

point of contact as centre. i 


will again be an ellipse, whose axes, if there be no 
deforn@tion, will coincide with those of the ellipses | 
e = constant ; but the ellipse will be more drawn 

out longitudinally. Let the semi-axes be a and 5; | 
the ratio of cross-contraction to longitudinal dilata- 
tion be x; E, the modulus of elasticity ; and let 





tures did occur, indeed, during the first weeks. | 
As the damaged parts could quickly be re-| 
placed, however, the pumping was not seriously | 
interfered with. Dr. Heerwagen had the roller | 
paths most carefully re-polished ; the importance | 
of this point had ‘strongly been emphasised by | 
Professor Stribeck, who had found that appa- 
rently trifling scratches were decidedly detrimen- | 
tal. Messrs. Sulzer also found means of improving | 
the hardening of the plates ; and after making some | 
minor alterations, br. Heerwagen was able to! 





"See Excmvgerina, vol. Ixxi., page 463. | 


further be + (1+ 4) (1—- »)= 4; then the normal 


pressure at any point of the area under contact 
will be gS eee 

Ee! ae fea eee oe 

2rab a2, 8 
This pressure will have its maximum value for the 
original point of contact (for which x = 0, y = 0), 
and its minimum for the edge of the ellipse (for 
. BP BB. 

which 1 — acer 0). 


: * See ENGINEERING, page 188 ante, 














When a pressure p is | 
applied, the resulting area of contact, Hertz finds, | — 1, 


Hertz further assumes the curvatures of the two 
bodies under contact to be known, and the prin- 
cipal curvatures (the reciprocals of the principal 
radii of curvature) to be p,, and p,. for the first of 
the two bodies (e.g., the ball of a bearing), and p., 
and py. for the second (the roller path). Let the 
angle which the plane of p,, forms with the plane 
Of po, be w. en follow; 2 (A + B) = py 
+p tpn + pe = 

~- © (Pr Pia?? +2 (Py) — Pra) (Om — Pao) 
cos 2 w + ais Poa)”. 

These two equations enable Hertz to determine 
the values of A and B, and to introduce a new 
quantity : 

A-B 

: A+B 

The semi-axes of the elliptical areas of contact de- 
end upon this 7, each semi-axis being represented 

G the product of two factors, the one of which 

contains the pressure, the elastic constants of the 

two bodies, and their radii of curvature, while the 


cost = —- 


. 8. 


Fy 


OF 
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other factor is a pure function of the angler. The 
calculations made by Hertz for the detérmination 
of these factors require the use of Legendre’s 
Tables of Elliptic Functions. Hertz carried these 
calculations out for values of 7, increasing from 
0 deg. to 90 deg. by steps of 10 deg., and arrived 
thus at a formula for the 4 es between the 
two bodies under pressure ; he expresses the ap- 
proach by the symbol a. 

We will at once proceed to the simpler case 
of spherical ball - bearings, omitting the general 
formule. Fora aphatiedl lenplan with a ball dia- 
meter d, p,, becomes equal p,.=2/d, and since the 
curvature is uniform in all directions, cos 2w will be 
The second body, the roller path, will still 
be curved, and cos 7 will thus be: 


0087 = + Vig pe /( $+ on + pm) + (10) 


In most thrust bearings, however, such as Figs. 
1 and 2 illustrate, and further in supporting bear- 
ings, such as those investigated by Stribeck, where 
the balls run on cylindrical or conical paths (Fig. 3). 
one of the principal curvatures of the wise aac 8 
will be zero. Dr. Heerwagen’s own researches are, 
strictly speaking, confined to cases in which these 
practical conditions hold. His formule and table, 
which we reproduce lower down, would, however, 
with fair approximation, also hold for cases in 
which there is a twofold curvature at the point of 
contact between the ball and path. 

Dr. Heerwagen counts the radius of curvature r 
of the roller path as itive when it is directed 
towards the centre of the ball, and his semi- 
axis a of the ellipse of ¢ontact is that semi- 
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APPLICATIONS OF STEEL BALL-BEARINGS. 
CONSTRUCTED BY THE DEUTSCHE WAFFEN-UND MUNITIONS-FABRIKEN, BERLIN. 
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axis which lies in the direction of the curva- 
ture of the roller path. In quoting Dr. Heer- 
wagen’s formulae, we adopt his _ distinctive 
numbers. With the restrictions just explained, 
equation (10) assumes the simpler form 
cos T = d/(4r—d) . . . ~ fi5 

What the angle 7 signifies we shall understand from 
Fig. 4; the rare marked in the diagrams (Figs. 1 
to 4). 

As long as the ball runs within a curved groove, 
or on the inside of a conical surface, the radius of 
curvature r will be positive, and 7 will lie between 
0 deg. and 90 deg. When the ball rolls on a 
plane, 7 will be 90 deg., and the figure of con- 
tact, generally an ellipse, will become a circle. 
When the ball moves on the outside of a conical 
surface, Dr. Heerwagen reckons the full angle, 
greater than 90 deg., as 7, so that the cosine 
becomes negative. In this respect he differs from 
Hertz. The latter further used a term § = 4(1 + 4) 
(1 — »)/K, as was stated above. Heerwagen intro- 
duces § = 16/3 H, H being equal to 3 E for materials 
for which » = }. Experimentally Stribeck had 
found that for his material—-steel—H was 31,800 
kilogrammes per square millimetre. 

Having introduced these symbols, Heerwagen 
arrives at the following formule for contact between 
a ball and a plane plate. 


sen/(Z ya Cw 
a=-b= J Pa are (| 
“fa BV (BY. 
p=H J a(sy. . . (7) 
e=n/ tt ea 


bea for 51 S5, ™ AS) 


>~ 


7 2d 
k= = 3 a 
p=H 3a bi clk 1. 


p=(kr (4) ———— 


In these equations k is the same as in Stribeck’s 
researches—namely, the mean speciiic pressure, 
the stress, on the contact area of a ball. We see 
22) that for an admissible pressure k the load 
borne by a ball increases with the square of its 
diameter ; and (16) that, given balls and plates, 
the stresses increase only with the cube root of 
the total load. Stribeck arrived at the same con- 
clusions in a different manner. The results can 
be exemplified in the following way, when we 
remember that the diameter of the area of contact 
must, and will naturally, be small compared to the 
diameter of the ball. From Fig. 5 and equa- 
tion (20) we recognise that the ratio of the stress 
to H, that is, our modulus of elasticity, is equal 
to the ratio of the angle at the centre, under 
which a appears from the centre, to 2 7, This 
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ntre is therefore always a measure | to the centre of the ball, is equal to the height of a 
Fig. 6 and equation (18) show | segment of the ball (understood non-compressed) of 
radius a. Fig. 7 gives us an idea of the deforma- 


the approach of tl int of contact a 
re a ONE PONE ODEE" tion, The dotted lines mark the plane plate and 
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the sphere as they would be under contact before 
any pressure was applied. The point of contact is 
imagined to have remained stationary, and the full 
lines indicate the state resulting from the compres- 
sion. The common pressure area of the two bodies 
will be a segment of radius a ; a noticeable deforma- 
tion can also be distinguished in the zone surround- 
ing this segment. We further find an expression for 
the pressure p ; it is represented by the rectangle 
a. = which will be measured in square millimetres, 
multiplied by the coefticient H, which signifies 
kilogrammes per square millimetre (equation (21)). 


From these special cases Dr. Heerwagen returns 
to the general conditions in which the contact 





surface is an ellipse, and not a circle, the balls need 
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= Ke-H.a_K».H.b (33) 
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1 3{da\? ’ 

=) Se 3 . 34 
P= agcthn) (41) (34) 


The values of these coefficients will be found in 
the following Table, which is computed for values 
of T increasing by 5 deg. The deductions involve 
the application of elliptical integrals. The coeffi- 
cients all become equal to 1, when 7 is 90 deg. 
Fig. 8 expresses the relations between these various 
symbols and coefticients perhaps more lucidly than 
the Table. The curves further indicate in a general 
way that the pressure ellipse becomes more elon- 





angle 7 is eliminated in thismanner. The designer 
of bearings will be interested in the ratio r/d, 
which can also be read off on the abscissa of Fig. 8. 
We explain the symbols once more : 


r = radius of curvature of roller path. 
d = diameter of ball. 


p = normal aes between ball and plate. 
a = approach between ball and plate. 
@ = semi-axis of ellipse of contact, in the direction 
of the plate curvature. 
b = other semi-axis. 
H = 31,800 kg. per square millimetre. 
k = mean specific pressure in the contact surface. 


A few examples will elucidate the use of the 
Table and curves. Let the ball roll in a hollow 
groove, and the ratio r/d be 2/3, as in some of 
Stribeck’s experiments and in some of Heerwagen’s 
calculations. The ratio d/2 r will be 0.75, A, we 
find to be 1.944, B, = 0.777. The ratio of the 
semi-axes of the ellipse of contact will thus also be 
b:a 0.777 : 1.944 1. 2.5 (formule (26) 
and (27) ). 

We recognise further that the approach a (for- 





§ 
| mule (14) and (25)) is only (pa) , that is, 0.773 


| of what it would be, with the same load, for con- 
| tact between a ball and a plane, and K, has simi- 
larly been reduced to 0.663 of its value. Thus 





the compression and the stress have materially been 
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not be perfect spheres, the roller paths of a thrust | 
bearing not be perfectly centred, and the loads | 
on other bearings not equally distributed. Under | 
these circumstances, the formule (14) to (22) have to 
be modified by coefticients, depending upon 7, and 
they assume the forms : | 


a= Ap : Pid. (26) 
b = Bp Jt a. (27) 
ee ee 
P=, t/a a )’ (29) | 
a= Ae as d (30) | 
b= Be Nee + (31) 
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TABLE OF COEFFICIENTS FOR Equations (25) To (34). 
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d 1\j' . 1 ° . 1 1 1\3 

An Bp. ( Pm Pi mm waa | Ba Pa, Kg, i Pp, | ( it bg 
30? | 0.928) 3.362 | 0.607 | 0.590 0.490 0.297 4.378 0.790 2.207 | 0.638 0.228 0.453 8.499 
35 | 0.901 2.926 | 0.647 | 0.635 | 0.528 0.342 3672 0.812 1.976 | 0.663 | 0.272 | 0.506 | 6786 
40 | 0,868 2.582 | 0.685 | 0.677 | 0.565 , 0.387 3.139 0.838 «1.797 | 0.687 | 0.319 | 0.556 | 5.540 
45 | 0.828 23902! 0722 | 0.715 | 0602 | 0434 | 2722 O84 1.653 | o712 | 0.367 | 0.605 | 4.588 
50 0.783 2.070 | 0.756 0.751 | 0.639 0.483 | 2.388 0.873 1.535 0.737 0.419 0.651 3.836 
55 0.729 1.873 0.789 0.786 0.677 0.534 | 2.112 0.890 1.435 | 0.764 0.473 | 0.697 3 221 
60 0.667 1.701 0.821 0.819 | 0.716 0.588 | 1.880 0.907 1,349 | 0.791 0.532 | 0.741 2.721 
65 0.594 1.550 0.854 0.850 0.756 | 0.645 | 1.681 0.926 1.275 | 0.820 0.595 0.784 2.316 
7 0.510 1.416 0.885 0.881 0.798 0.706 | 1.509 0.942 1.209 0.850 | 0.663 | 0.827 1,967 
75 | 0.411 1.298 0.913 0.911 | 0.844 0.771| 1359 0.957 1.149 | 0.884 | 0.736 | 0.870 | 1.666 
8 | 0.296) 1.190 0.942 0.941 0.892 0.840 | 1.226 0.971 1.095 | 0.920 | 0815 | O.913 | 1.408 
8 | 0.160! 1.091 0.971 | 0.971 0.944 0.917 | 1.107 | 0.985 1.045 | 0.958 | 0.903 | 0.957 | 1.188 
90 | 0.000 1.000 1.000 | 1.000 | 1.000 1.000 1.000) 1.000, 1.000 | 1.000 | 1.000 | 1.000 | 1.000 
95 | -0.191 0.916 1.020 1.029 1.061 1.092 0.903 1.015! 0.958 | 1.046 | 1.108 | 1.044 | 0.837 
100 | -0.420| 0.938 | 1.059 | 1.058 1.127 | 1.193 0.815 | 1.029 §©0.919 | 1.096 | 1.228 | 1.088 | 0.698 


gated as the curvature of the roller path is increased, 
and how the area of contact and the stress k change 
under these circumstances. 
meanings mentioned, except that the abscissz re- 
present d/2r, the ratio of the curvature of the 
roller path to the curvature of the ball; the 


The symbols have the | 


| 


diminished, while the load which the ball could 


P 3, P - 
bear under the same stress is ( x)” 1.€., 3.44 times 


P 
as large as it would be in the case of a ball between 
two plane plates. We shall revert to this point 
again later on. 
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In another instance, dealt with by Stribeck, in 
which balls run on conical paths, d/2 r is 0.161, 
and, consequently, A, = 1.09, B, = 0.97, K, =| 
0.944 for the inner conical surface. For the outer 
conical surface, d/2 ris — 0.238 (see curves, Fig. 8), 
and, therefore, A, = 0.893, B, = 1.034, K, 1.075. 
The ratio of the pressures on the inner and outer 
conical surfaces will be 1.075 : 0,944 = 1.14, that 
is to to say, the inner face will be under a higher 
pressure, the difference amounting to 14 per cent. 
There will be two points of contact for each ball on | 
_each side in this case. Higher loads could safely be | 





sustained if we made the ball run in two hollow | 
grooves, with one point of contact on each side, and 
the amounts could be calculated in the way indicated. | 

Two objections may be raised against these de- 
ductions. The first is, that friction and dynamic 
conditions have not been taken into consideration. 
It would appear, however, from the experiments of 
both Stribeck and Heerwagen on the maximum 
loads admissible in bearings whose friction has 
been reduced as much as possible, that theory and 
practice are in fair agreement. The other objec- 
tion is more serious. It is a question whether any 
correct theory can be built up on the assumption of 
forces acting normal to the surfaces in contact. 
Hertz himself did not overlook that we ought really 
to deal with the stresses and strains. Tangen- 
tial strains will arise in certain zones, and it is 
these strains which threaten to split and disinte- 
grate the balls and roller paths. Hertz has indi- 
cated the basis from which these problems might 
be attacked. But the question is very complicated, 
and Dr. Heerwagen has not yet succeeded in 
sufticiently simplifying his formule. He believes, 
however, that we may accept the superiority of 
the hollow groove over the plane roller path as 
theoretically sound. It was above pointed out 
that the groove (r/d=2/3) would safely bear 3.44 
times as high a load as the plane plate. That 
factor may be too high; but there is reason to 
assume that we can rely upon a minimum value of 
2.13. 

Having explained the further development of 
the theory of ball-bearings which Dr. Heerwagen 
had deduced from Hertz’s formule, we proceed to | 
describe some of the steel ball-bearings which the 
Deutsche Waffen-und Munitions-Fabriken, of Berlin, 
are manufacturing in a variety of types. These 
bearings have passed the trial stage, and have 
rapidly become popular. ‘They have been applied 
to pedestals and bracket bearings, to cranes, vehicles 
of all kinds, particularly —as was to be expected—to 
automobiles, to railway cars, to dynamos and motors, 
centrifugal pumps and other machinery, for heavy 
loads and speeds up to 3000 revolutions per minute. 
Once greased with vaseline, they will run for a whole 
year with a remarkable smoothness, and without 
requiring any attendance. Our diagrams show, 
moreover, that the bearings are readily accessible 
if any inspection should become desirable, this 
point having received full consideration. The 
normal ball - bearing consists of two concentric 
collars of hardened steel, well polished on the in- 
side, and ground on their faces. The balls are 
also hard steel, ground, and most carefully 
polished. As has already been stated, a perfect 
polish is a point of great practical importance. The 
one collar is provided, on its outside, with a semi- 
cylindrical or curved recess, into which a small 
locking-piece fits; this piece is held by a screw. 
When the screw is withdrawn, the locking-piece 
can be taken out, and one ball removed after the 
other. The retaining screw can be seen in all our 
diagrams, best, perhaps, in Fig. 15 ; it may be fixed 
in the inner or the outer collar, the lock being 
preferably placed in a position which is not, as a 
rule, exposed to great stresses. In many cases, a 
few blows with a mallet will suftice to secure the 
bearing on the shaft. When the loads fluctuate 
much, and when considerable centrifugal forces may 
arise, a bushing, consisting of two split conical 
parts, held by a nut, is interposed. These bushes 
will be found on several of the diagrams. A ring 
of felting may be inserted between the collar and 
the shoulder of the shaft, or there may simply be 
left a clearance of about 1 millimetre. When the 
whole gearing is to be cleaned by jets of water, as 
in the case of vehicles, a protection flange is added 
to the shaft (Fig. 9). 

In dynamos and electric motors, and in many 
other instances, the internal collar will revolve with 
the shaft. The bearing on the collector side may 
easily be fixed with the aid of a mallet. On the 





driving side, however, the loads may fluctuate too 


conical split bushes are applied. 
on this side allows the bearing to adjust itself 
axially. 
serve asa thrust bearing, and is rendered sufficiently 
strong for this purpose ; its casing embraces the ex- 
ternal collar tightly. 


at 500 revolutions. 
one pair of collars, holding 20 balls, 14); in. in dia- 


twice fifteen balls. 
above, and part of section through A B. Fig. 14 is 
a view as seen from the point G, and section through 


of the same dimensions. 
the conical bushings previously referred to. The 
large screw shown in Figs. 15 and 16 supports 
the shaft when the bearing undergoes its yearly 
examination ; the balls can then be removed, the 
collars inspected, and the bearing lubricated again. 
An alternative device is marked A in Fig. 18. 


cranes, and. especially boat-cranes. 
2 
sure of 42 tons. 
diameter of 1% in., the 15 large balls of Fig. 22 a 


diameter of 25 in., the 20 smaller balls a diameter 
of 1} in. ; the bearings are exposed to pressures of 


much, especially when toothed gears are employed. 
In such instances, the split bushing already 
mentioned may suitably be applied, unless the 


hardened on its surface. The external rings must 
have some play in order to allow the system to 
adjust itself when the armature shaft gets warm. 
The casing is therefore made about 0.1 millimetre 
wider than the external collar. 

Fig. 9, page 834, illustrates a large size bearing 
for street vehicles. In these large types, the boss 
consists of two parts, cast-iron and wood, screwed 
into one another ; in smaller types, the boss is made 
of one steel casting. The outer dust-caps are 
yellow metal or steel. When the cap, pin, and nut 
have been removed, the boss can be pulled out, the 
ball-bearings remaining in it. The bearing comprises 
two systems of collars. One lubrication suffices for 
about 12,000 car-miles. This type of bearing has 
been in considerable use for some time on the Berlin 
tramways for goods and passenger vehicles and 
automobiles, and is also adapted to steering-axles ; 
the bearings and the somewhat novel bosses like- 
wise are giving great satisfaction. The combi- 
nation of these bearings with change - wheel 
systems and differential gearing for automobiles 
is illustrated in Fig. 10, which gives the differential 
gearing in section; cars of this type have now 
done duty for over a year. In automobiles 
with simple spur-gearing, the balls of the system 
on the spur-wheel side are made larger, and 
The collar casing 


The bearing on the collector side is to 


The bearing, illustrated in Figs. 11 to 14, is con- 


structed for full-gauge railway rolling stock, and is 
now under test in the experimental grounds of the 


Each bearing is under a load of 8.5 tons, 
The inner system consists of 


works. 


meter ; the outer system is double, and contains 
Fig. 13 reproduces a view from 


EF. With pedestals, plummer-blocks, and other 


types of bearings, long duration tests have been 
continued for over a year, for 10 or 11 hours daily, 
at speeds of 2000 and 3000 revolutions under high 
loads. 
inside or outside the wheels. 
casing is made in one casting, and the inner collar 
is simply fitted on the axle, which is previously 
hardened superficially. Inside bearings require split 
bushes, and their casings are made in two parts, 
bolted together, with a horizontal division line. 


Bearings for haulage cars are placed either 
When outside, the 


Figs. 15 and 16 show a pedestal bearing for a shaft, 


65 millimetres (23 in.) in diameter ; while Figs. 17, 


18, and 19 represent a bracket bearing for a shaft 
In both types we notice 


The remaining diagrams (Figs. 20 to 22) concern 
Fig. 20 is a 
boat-crane for loads of 16 tons ; there are 22 of the 
4-in. balls, and four of the 3-in. screws marked in 
the diagram. The bearing is designed for a pres- 

The 45 balls of Fig. 21 have a 


17 and 7.5 tons respectively. 
Our engravings have been prepared from working 


drawings supplied to us by the Deutsche Waffen-und 


Munitions - Fabriken, of Dorotheenstr. 43, 44, 
Berlin N.W. 7. 
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The History of the Midland Railway. 
Srretton, 1901. London: Methuen and Co. 
12s. 6d. | 

For anyone who desires to realise the rapid rate of 

progress, social and industrial, which has charac- 

terised the reign of the late Queen Victoria, no 
subject of study could be more important or more 
profitable than the history of railway construction 

in the United Kingdom. With the beginning of a 


| new reign and a new century we are now regard- 
|ing with interest the early childhood of the age of 
‘electricity, but the Victorian age was essentially 


|respective portion of the shaft can be especially | the age of steam. Twelve years before Queen Vic- 


| toria ascended the throne the first English railway 
| was opened. The first quarter of the nineteenth 
|century was one of gigantic speculation in canals, 
| which sprang up all over the country, and which 
were everywhere the subject of great popular en- 
‘thusiasm. But when the steam locomotive came 
into being, and it was seen that it offered possi- 
bilities of locomotion which had not hitherto been 
realised, the popular enthusiasm for canals was 
checked and railways became the sole object of 
interest. Even to-day we see the results of this 
sudden change of opinion, for now that the sup- 
posed rivalry between canals and railways is seen 
to be unreal, and it is recognised that each has 
its proper place as the helpmate of the other, we 
find many of the canals neglected and forsaken, 
while others, forming links in the main chains of 
communication, have fallen into the hands of the 
railway companies and have not been developed to 
suit modern requirements. If, however, we try 
to put ourselves in the position of the public of 
seventy years ago, we cannot wonder at their 
action, for the railway train drawn bya steam loco- 
motive must have appeared to them a much more 
wonderful thing than the electric train or tramcar 
appears to the public of to-day. The volume now 
before us, dealing with the history of one of our great 
railways, helps us to realise something of the spirit 
of those times, and shows in a very interesting 
manner the causes which have led to the develop- 
ment of that railway to the highly organised state 
in which it is now known to us. 

The Midland Railway, which now has ramifica- 
tions into all corners of the country, really began 
with a short single-track line from Leicester to 
Swannington. The Leicestershire coal-owners in 
the early years of the nineteenth century found 
themselves shut out from the markets for want of 
the canal communication which was available to 
the coal-owners of Nottinghamshire. In 1828, 
therefore, on the recommendation of Mr. William 
Stenson, partner in the Whitwick Colliery, 
Leicestershire, some of the owners, chief among 
them Mr. John Ellis, proposed to construct a rail- 
way through the coalfields to Leicester. A visit 
was paid by Mr. Ellis to George Stephenson, who 
was then constructing the Liverpool and Manchester 
Railway, and the result was that, after he had 
visited the scene and had approved of the scheme, 
the necessary capital was obtained from the 
Leicestershire coal-owners and from the ‘‘ Liver- 
pool party ”—gentlemen of that city whom Stephen- 
son induced to take an interest in the undertaking. 
Parliamentary powers were obtained on May 29, 
1830, and the construction of the railway was begun, 
with Robert Stephenson as engineer. The father, 
George Stephenson, could not himself undertake 
the duty, as he was at that time prevented from 
doing so by his contract with the directors of 
the Liverpool and Manchester line ; but he under- 
took to be responsible for his son. It is interest- 
ing to learn that when the suggestion was made 
to have a 3-ft. gauge on grounds of economy, 
“‘Old George” at once objected, and insisted on 
the 4-ft. 8}-in. gauge to agree with that used on 
the other railways he had constructed, or was then 
constructing. ‘‘Make them of the same width,” 
he said ; ‘‘though they may bea long way apart 
now, depend upon it they will be joined together 
some day.” 

Engineers will find much that is of interest in 
the author’s account of the engineering details of 
this line. The construction of the Glenfield Tunnel 
—the chief feature of the line—and the details of 
the track and permanent way are explained with 
care, and the excellent illustrations enable the 
reader to detéct readily the differences between the 
practice followed on this early line and that ob- 
served to-day. At the Swannington end of the 
line the gradients were so unfavourable that a por- 
tion had to be worked by a fixed engine and rope. 
At Bagworth another incline was made more easy 
to manipulate by the fact that the down grade was 
in the direction in which the loaded wagons had to 
travel, and by means of a rope and pulley these 
loaded wagons in their descent were made to 
pull up the empty ones. In the middle of the 
incline there was a loop, and from that point to 
the top there were three rails, the centre one 
common to both tracks. The rope used, made of 
hemp, was 1000 yards long, 5 in. in circumfer- 
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ence, and weighed 2 tons. The pulley was 6 ft. in 
diameter, placed horizontally in a square space 
under the rails at the top of the incline. The 
first locomotive, the ‘‘ Comet,” built by Messrs. 
Robert Stephenson and Co., Newcastle-on-Tyne, 
was handed over to the company on May 5, 1832, 
and on July 17 in the same year the line was 
formally opened amid great popular enthusiasm. 
The only mishap on the opening run, which was 
made by a train about 60 yards in length, consist- 
ing of an ‘‘open carriage” for the directors and 
ten new coal wagons for the guests, occurred in the 
tunnel at a point where a low place in the track 
had been lifted and raised too high. There the 
engine chimney caught the roof of the tunnel and 
was knocked down. The train was almost brought 
to a stop, but soon proceeded on its way, and the 
begrimed appearance of the travellers on emerging 
from the tunnel was not sufficient to damp their 
enthusiasm on such an eventful occasion. 

We have dealt at some length with the history 
of this first step in the construction of the Midland 
Railway, as by so doing we are able to give an in- 
dication of the method followed by the author in 
his treatment of the subject. To anyone who 
knows nothing of engineering, but is a student of 
progress, the mere story will prove attractive, as it 
is well told and is full of interest, but the engineer 
will find in addition a large amount of valuable in- 
formation. 

The success of this line soon led to others being 
constructed. In a few years the North Midland 
Company made a line from Derby to Leeds, and 
the Midland Counties Company obtained powers 
for a line from Rugby to Leicester, Derby, and 
Nottingham. An interesting item in the history 
of the Midland Counties Railway is that on it 
were run, shortly after its opening, the first ‘‘ ex- 
cursion trains” seen in England, and on it also 
Mr. Thomas Cook made his first venture in those 
‘*nersonally conducted excursions” by which he 
earned so much fame at a later date. This ‘‘ Cook’s 
excursion ” took place from Leicester to Lough- 
borough on July 5, 1841, and conveyed 570 pas- 
sengers at 1s. per head for the double journey, 
which, as Mr. Cook pointed out a few years ago to 
the author, ‘‘is the excursion fare which the Mid- 
land Company charges for the same journey 
to-day.” 

The Midland Railway Company was formed in 
1844 by the amalgamation under statute of the 
three railway companies named above—the Leices- 
ter and Swannington, the North Midland, and the 
Midland Counties. The first chairman of the 
company was Mr. George Hudson, the ‘‘ Railway 
King,” who, at a later date, was suddenly thrust 
from power into the deepest disgrace. At this 
time, however, Hudson had not yet succumbed to 
the temptations which later proved too strong for 
him, and his influence was powerful in settling the 
policy pursued by the company. This was a policy 
of expansion. First came the lines to Lincoln and 
Peterborough, then the purchase of other lines, 
such as the Sheftield and Rotherham, belonging to 





snail independent companies. From this time 











there was carried on a fierce fight between the 
Midland Company and other powerful companies, 
and gradually the Midland system, partly by lines 
of their own and partly by ‘‘running powers” 
obtained over other lines, was extended far and 
wide over the country. This part of the history, 
interesting as it is, does not readily admit of brief 
narration, and we must becontent to refer our readers 
to Mr. Stretton’s volume for a proper account of it. 
In connection with the extension of the Midland 
line from Bedford to London, the author has given 
a most interesting account of the construction of 
St. Pancras Station, showing the nature and com- 
plexity of the problems which presented them- 
selves to the engineer with regard to this structure 
and how they were satisfactorily solved. 

The later chapters of the book are devoted to an 
explanation of the administration and management 
of this huge organisation and to a description of the 
engineering works in connection with the company. 
There is a chapter devoted to locomotive construc- 
tion and the locomotive works at Derby, and an- 
other to the carriage and wagon works. In the first 
of these two chapters will be found an excellent 
presentment of the ‘problems to be dealt with by 
the locomotive engineer, and of the relations be- 
tween this department and that which is concerned 
with the construction of the permaneat way. The 
history of the introduction of the American Baldwin 
and Schenectady engines is told, but the date of 
publication of the book has evidently been too early 
to allow the author to state what is now known— 
that these engines have not given results in accord- 
ance with expectations. It isinteresting to observe 
that the ‘‘ American invasion,” so far as regards 
locomotive engines, does not now appear for the 
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first time. In the early history of the Midland 
Railway Company we find a similar invasion, 
lasting only for a short time. In 1840, when 
the Birmingham and Gloucester Railway Company 
(afterwards absorbed by the Midland) opened the 
first part of their line (from Bromsgrove to Chelten- 
ham), the locomotives used came from Norris and 
Co., Philadelphia. These engines were purchased 
on account of the steep gradient o1 the line—1 in 37 
—as the engineer, Captain Moorsom, stated he had 
seen engines in America ‘‘ go up worse gradients 
than that, and.if English engines could not do it, 
he would bring over engines from Philadelphia 
that would.” Mr. Bury, of Wolverton, declared 
that what American engines could do, his could do ; 
but on trial with his engine ‘‘ Bury ” from the 
London and Birmingham line, he failed to drive it 
up the incline. More American engines were after- 
wards ordered, but this was too much for the loco- 
motive superintendent, Mr. J. E. McConnell, who 
obtained permission to build a powerful tank engire 
which, when completed in 1845, successfully com- 
peted with the American locomotives. Readers 
will find it interesting to compare the English and 
American types of locomotive at that date by study- 
ing the details given by the author and the illustra- 
tions showing their external appearance. It will be 
noticed that at that date the American engine had 
outside cylinders, while those of the English engines 
were inside. 

With regard to the size and construction of 
wagons, the author has something to say on the much- 
debated question of English versws American prac- 
tice, and he arrives at the conclusion that, even if 
advantages would be gained by the adoption of 
American practice, the ‘‘ change would involve such 
gigantic alterations and so great sacrifices that it 
could not possibly pay.” In any case the difficulties 
in the way of making such a change on a large 
scale are enormous. 

In presenting in the form in which we find it 
here the history of the Midland Railway Company, 
the author has performed a task of considerable 
difticulty with great success. He has carefully 
observed each event in that history from his early 
years, which were spent close to the Leicester and 
Swannington Railway ; and his intimate knowledge 
of the men connected with those events has enabled 
him to give a human interest to the narrative, which 
adds considerably to the pleasure of the reader. 
We congratulate him on his success, and we con- 
gratulate the Midland Railway Company on having 
found so excellent an historian. A special word 
of praise must be given for the illustrations, which 
are provided in profusion, interesting in character, 
and beautifully executed. 
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3y JosePH Horner. 
In this article we continue our study of the 
hole-grinders, taking examples of machines from 


GRINDING 


the practice of leading firms. In some the sun and | 
planet or eccentric-motion type of spindle is em- 
bodied ; in others itis not. These examples include 
both horizontal and vertical spindle machines, and 
each is modelled after some familiar type of machine- 
tool, the resemblances to various horizontal and 
vertical lathes being apparent in some. In another 
the type is that of the pillar and knee milling 
machine ; in another that of the traversing head- 
drilling machine. In every case the mass of the 
machine in proportion to the tool—the tiny emery 
wheel—-is very noticeable. A very high degree of 
specialisation, too, is apparent here, as it is in some 
of the older machine-tools, the designs of machines 
being correlated to the classes of similar work done 
in locomotive and marine and engine shops chiefly, 
and, in a lesser degree, in general engineers’ work. 
The hole-grinding done on universal and plain 
grinding machines of the cylindrical type, involving 
a separate attachment, bears now about the same 
relation to the special hole-grinders that gear- 
cutting done on the milling machine does to that 
performed on specialised gear-cutting machines. An 
incident in the manufacture of these machines is that 
types are largely national. They are made in Ger- | 
many and in Englandin greater numbers than in the 
United States. In the latter country the cylin- 
drical grinders predominate over other forms. The 
present article includes examples from Germany | 
and Belgium ; in the next some English machines 
will be illustrated. 

Messrs. Mayer and Schmidt, of Offenbach-on- | 
Main, some of whose designs have been already | 
illustrated, make hole-grinders of various kinds. 
These are of the eccentric type, but built on a 
different model from those which have been 
previously shown. We will first explain the! 
design, and then show its application to one of their 
machines. 

Figs. 179 and 189, on page 837, give enlarged | 
sectional views of the mechanism of the spindle, | 
and Figs. 182 and 183, above, show it applied to 
one of the horizontal machines by the firm. Fig. 181 
illustrates the countershaft arrangement. 

In Fig. 181 we see that instead of using’! 
two drums on the countershaft for driving the | 
spindle and its sleeve, there is but one drum, A, | 
and one belt to the grinding head, running to 
the pulley B. The spindle is then belted from 


the pulley C, and the sleeve is driven off the pulley 
D. The same reference letters are used in Figs. 
179, 180, and 183, to which we now refer for the 
details of the head. 
The sectional views show that the eccentricity is | 
aera not by cylinders parallel and eccentric, | 
ut by cylinders, one of which has its longitudinal | 
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axis set diagonally in relation to the others, and 


that within this ,the grinding spindle has its 
bearings. Tracing out the mechanism, C drives to 


the grinding spindle E, being belted to the pulley 
F (Figs. 179 and 180), the belt passing through an 
opening in the outer casing. In order to allow for 
the varying radial adjustment of the centres of C 
and F, a rigid, but adjustable, connection is made 
between the two, the rod a being socketed into b 
and clamped with a set-screw. A boss on the end 
of a encircles the bushed bearing of the spindle 
next the pulley F, 
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The driving of the sleeve from the pulley D takes 
place first by a belt to the pulley G, thence through 
au compound train of five gears—indicated in the 
cross section in Fig. 180—to the sleeve H, which has 
teeth sufficiently long cut upon it (Fig. 179) to 
permit of its remaining in engagement with the 
last wheel in the train in any part of its 
longitudinal position. Though B and D are 
secured on one spindle, the difference between 
belting up and gearing down is that the spindle E 
makes 7000 revolutions a minute, and the sleeve H 
makes 30 revolutions, so that the spindle revolves 
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about twenty-four times while it is carried once | 
round by the sleeve. 
The sleeve H in its rotation carries round the 


diagonal bush J by means of a key in H, sliding in by the size of the hole to be ground. The circular 
a long keyway in J. The eccentricity of H and J 


details of the fitting of the various parts are shown 
in the figure, to which detailed reference is not 
necessary. The size of the emery wheel is regulated 


or eccentric motion of the grinding shaft is variable 


is regulated by the hand-wheel K at the rear. | from 0 up to 24 millimetres. 


This is keyed to a long boss, which has a bearing in 


the casting L bolted to the rear end of the main} 179 and 180, and 182 and 183. 


The driving of the head bodily is shown in Figs. 
The head is traversed 


casting M, and is threaded to fit on a sleeve N, | by hand and by power, with automatic reversals, 
which forms an extension of a cylinder attached | The cross-handle O actuates the pinion d, which 


to H with an internal ring (Fig. 179). Turning the | engages with the rack P for hand traverse. 


Fig. 188. 
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hand-wheel K therefore draws or pushes N along, | 


and with it H over J. The latter cannot move 
endwise, because it is retained with a plate screwed | 
on the front end of the casing M, and fitting in’ 
a deep groove in the front end of J. Drawing H in 
the direction of the hand-wheel diminishes the 
eccentricity of the spindle, and vice versa. 

The sleeve H and the spindle run in bronze 
bushings, tapered with take-up for wear. The 
spindle is supported at the wheel end by a large 
tapering casting. The tapered bushing next the | 
wheel, the protection afforded from grit, and the | 
wheel fittings are seen in Fig. 179. Several minor | 


‘in Fig. 179. 


power traverse is derived from the three-stepped 
cone pulley Q on the end of a splined shaft that 
runs along the centre of the bed. A worm e slides 
on this shaft, engaging with its wheel f, which 
in turn drives the rack pinion d. Reversal of the 
shaft is by the nest of bevels and clutches seen 
The adjustable stops and the rod by 
which the clutch is reversed are seen in Fig. 183, 
which represents one of the hole-grinding machines 
with a gap, to which this eccentric spindle is 
applied. 

This machine has a compound face- plate, the 
height of which is adjusted by the hand-wheel R 


The 


seen in front, operating worm gear, and a vertical 
screw. The large plate S has longitudinal slots for 
holding the work by. It has a circular movement 
as well as those in the vertical and transverse direc- 
tions, so that holes can be located correctly after 
the work is bolted to the face-plate. In Fig. 183 
the grinding out of a cylinder is indicated on one 
of these machines, but its special value lies in deal- 
ing with levers, and rods, and pieces of considerable 
length that will go down into the gap. This eecen- 
tric spindle mechanism is also applied to ordinary 
lathes, in which the sole of the main casting is 
bolted to the slide-rest, which is then traversed as 
necessary. The same type of spindle will also be 
shown later in illustrations of slot-link grinders. 

A small hole-grinder of a very different type, by 
Mayer and Schmidt, is shown in Figs. 184 and 185. 
This is of the plain type of spindle. Radial ad- 
justment is effected by the cross-slide of the emery 
wheel, and longitudinal traverse of the wheel by 
the long slide, each actuated by a hand-wheel and 
screw. The work is held in a four-jawed chuck, 
driven by a single-speed pulley. This is chiefly 
employed for grinding light rings. A machine 
similar in the main to this is also made by the firm 
for grinding ball-bearings and cones, the principal 
difference being that the wheel-head is fed in with 
a lever similarly to the brass-finisher’s lathe. The 
chuck in the latter is of smaller diameter than the 
former. In both machines the rotation of the 
chuck is started and stopped by an internal friction 
ring, operated by a lever. The lever arrangements 
differ in the two machines, and are not indicated 
in the drawing. 

Figs. 186 and 187 illustrate one of the vertical hole- 
grinding machines by J. E. Reinecker, of Chemnitz- 
Gablenz, represented here by Messrs. Pfeil and Co. 
The machine is made in two sizes, one with a table 
of 198 in. diameter, and weighing 2100 lb., the 
other of 7950 lb. weight, having a 29} in. table. 
The reciprocating vertical motion of the wheel is 
reversed automatically at any predetermined point 
within the maximum range of the stroke of the 
wheel, and its headstock. The feed is adjusted by 
the head. <A feature of some value is that the 
upper part of the machine which carries the spindle 
can be turned aside to permit of examination or 
alteration of the work without disturbing the ad- 
justment. This is effected by swivelling the top 
portion bodily upon the base, with a worm and 
wheel, provision being made for resetting it exactly 
on its return. The weight of the sliding head is 
counterbalanced, and the weight is guided by a 
vertical bar entering into a hole in its body, so 
preventing it from swinging and coming into 
contact with the drum. 

In Figs. 186 and 187 the base A carries B—the 
upper swivelling portion. The driving is done 
from a pulley on the shaft which carries the three- 
stepped drum C, from which the rotation of the 
table is effected. The belt passes over the inclined 
guide-pulleys DD to the pulley E on the vertical 
spindle, the upper part of which carries the long 
drum F, on which the belt traverses vertically as it 
drives the small pulley on the grinding spindle G. 
The spindle, it will be noted, is adequately sup- 
ported in bearings to compensate for its consider- 
able length. 

Two hole-grinding machines by the Ateliers 
Demoor, of Brussels, are shown in Figs. 188 and 189. 
Fig. 188 is a horizontal machine, having a height 
of centre of 240 millimetres. The vertical table or 
face-plate measures 600 millimetres by 370 milli- 
metres, and the bed is 1 metre 700 millimetres in 
length. The machine belongs to that class in 
which the work is fixed, and the spindle has an 
eccentric motion. The variation of the latter is 
effected by a worm wheel, which turns the outer 
sleeve in which runs the grinding spindle, the worm 
which turns the worm wheel being moved through 
small bevel pinions, actuated by the knurled head a. 
The wheel spindle is driven by the small pulley 5, 
and the eccentric sleeve by the pulley c. 

Turning to the other movements, and the general 
design of the machine, the parts are carried on a 
lathe type of bed supported on cabinet cupboards, 
and having shelves between the cupboards. The 
work is bolted to the face-plate or vertical table A, 
carried on compound slides operated at right angles 
by two hand-wheels and screws, the whole being 
supported by an upright bracket B. The grinding 
head C is adjustable on a slide D, which has move- 
ment longitudinally on the bed. The head C is 
adjustable on D by means of a screw, which is 





rotated from the hand-wheel E through a pair of 
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bevel wheels. 


the mechanism being as follows : 


The slide D is moved by a screw running along | (minimum) capacity of the Swiss public electricity 


the centre of the bed. Its motion is reversed by | 
the stops dd on the rod F, the reversal being | 
effected by the lever e, throwing the clutch into| 
engagement with either of the bevel gears f f. The! 
ecrew is driven by the belt pulley G, but the con- | 
nection can be severed instantly by moving the} 
lever H, which throws out the clutz:h—which is seen | 
dotted within the bed. When adjustments are 
being made by hand, the hand-wheel in front is 
used, driving a pair of bevels, one of which is on 
the longitudinal screw. But the clutches must be 
thrown out while the hand-wheel is being used. 
The second machine, Fig. 189, also has a hori- 
zontal spindle, but it is designed for operating on 
smaller pieces than the other. Its table measures 
1 metre by 300 millimetres. The eccentric mechanism 
of the spindle is like that in the previous figure. 
The pillar and knee design resembles that of the 
milling machine of that name, so that the machine 
would supplant or supplement that form of milling 
machine on some classes of light work which this 
design is best adapted to handle. It is, of course, 
suitable for any forms of flat surfaces and straight 
slots, as well as that specially of grinding holes, 
for which the eccentric spindle is provided. The 
travel of the table in the cross direction is auto- 
matic, but its longitudinal movements and the 
adjustments for height are made by hand. The 
cross feed is derived from the three-stepped cones 


The movement of D on the bed is| motors in six cases. € 
effected by hand for purposes of adjustment, and | hydro-electric stations fluctuates with the season. 
automatically with automatic reversal for grinding, | Counting only the minimum power always at dis- 





through the telescopic shaft, as in a milling 
machine, to the nest of bevel wheels in the box. 
Reversal of motion is effected by the stops a, a, 
acting through a clutch working into either of the 
bevels. 








THE ELECTRICITY WORKS OF SWIT-| 

ZERLAND AND WATER POWER. 

Our thoughts turn to Switzerland when we think 
of water power and hydro-electric installations. The 
statistics of the electricity works of Switzerland 
and the map of the network for the distribution of 
electric light and power which Professor W. 
Wyssling, of the Ziirich Polytechnic, has recently 
published, however, do not appear to show | 
the high figures and the general utilisation of 
electric power with which Switzerland is often 
credited. But it must be borne in mind, however, | 
that, as in the annual statistics compiled by the | 
Association of Electrical Engineers of Switzerland | 
and of Germany respectively, private installations, | 
no matter how large, have not been included in| 
these lists. The total electric energy which is 
utilised as power or light is thus considerably 
higher than it would appear from Dr. Wyssling’s 
figures. 

Dr. Wyssling's statistics are brought up to the 
end of the year 1901. When we glance at his 
map of Switzerland, we notice that there are 
four great power-distribution centres, whose mains 
frequently approach one another within a few 
miles, and, further,‘a number of more isolated 
centres. The great. centres are Lausanne, with 
branches extending far up into the Rhéne Valley 
on the one side and to the Lake of Neufchatel 
on the other ; the Jura Mountains, with 
Neufchatel, La Chaux de Fond, Locle, and 
branches to Biel and vid Solothurn to Langenthal 
and the Aar Valley : Berne, Thun, and Burgdorf ; 
Ziirich, Zug, Baden, Waldshut. More isolated are 

sasel, Lucerne, Glarus, St. Gallen, and Geneva. 
Dr. Wyssling distinguishes between electricity 
works proper, which supply to customers; elec- 
tric railways and tramways ; and electric transmis- 
sion of power by concerns which, while not serving 
the public, yet send their mains to some distance 
over grounds not theirown. The e!ecctricity works 
proper are subdivided into primary power stations 
and secondary or distribution stations ; the latter 
are generally provided with transformers, while 
customers are also joined directly to the primary 
generators. He counts altogether about 300 electri- | 
city works—-namely, 235 primary and 61 secondary | 
stations ; 41 of the former are more of a private | 
nature, while 19t serve the public directly or are 
operating railways. The primary power is water in 
215 cases, gas or petroleum in 14, and steam in six 
cises. These latter figures do not comprise reserve 








power for the turbines ; those reserves are formed 
by stevn engines in 14, and by internal-combustion 


The available power of the 


posal, Dr. Wyssling calculates that the total 
works is 110,000 kilowatts, or 160,000 horse-power. 
When the big Ziirich power scheme which has been 
talked about for some time has been executed, 
another 100,000 horse-power will be added. The 
primary stations generate 103,200 kilowatts, 97,600 
kilowatts being derived from water-power, 3100 
froin steam, and 2500 kilowatts from gas, petro- 
leum, or benzine ; the private power transmissions 
represent 7700 kilowatts (7300 in steam, 200 in gas), 
the secondary stations 20,100 kilowatts. Thus 15 
per cent. of the total energy produced is consumed 
second hand, so to say, chiefly by electric railways, 
small motors, and lamps, while the large electro- 
chemical works generally take their current direct 
from the primary stations. 

Electric railways claim 13 per cent., lighting 
systems nearly 40, power 25, and _ electro- 
chemistry 23 per cent. of the total power. 
A large portion of the power put down to the 
electro-chemical works is not utilised at present, 
owing to the depression in the calcium carbide trade. 
Of the 56 electric railways, seven are merely rope 
elevators. Thirty-seven railways obtain their power 
from other works ; 19 have their own power plant ; 
and eight of these latter sell light. As regards 
current system, we find 42 continuous-current and | 
seven two-phase current plants for railways and 
tramways ; triphase currents are also used on two 
of the rope lines. The towns of Ziirich, Geneva, 
and Basel alone contain one-third of all the elec- 
tric railways of the Confederacy. 

Summing up, we see that, after all, compara- 
tively little use only is still made of water power 
in Switzerland, and a rapid change in this 
direction is perhaps hardly likely. It is not so 
easy as it might appear to supply electric power 
to small works, when we have to rely on water 
as the primary power, however cheap that power 
may appear. The fluctuations in the water make 
the plants too complicated and expensive. The 
small manufacturer wishes to pay for current 
consumed, but not to submit to a minimum charge 
to be made inany case. Most hydro-electric stations 
have to insist upon a minimum payment, however ; 
though in districts where the demand for light is 
constant and brisk, and relatively high rates are 
paid, special low terms can be offered for power. 
To overcome these difficulties, Dr. Wyssling advises 
the construction of water accumulators on large 
and even grand scales, which would dispense with 
the elaborate provisions to be made for the times of 
low water, and raise the minimum capacity of the 
plant to a considerable extent; and, further, to 
tap the most promising sources of power, if 
necessary, at great distances. There are in Switzer- 
land and elsewhere not a few instructive hydro- 
electric power stations which testify rather to the in- 
genuity and skill of the engineer than to the cir- 
cumspective forethought of the commercial manager. 
The further developments of big power schemes, 
Dr. Wyssling points out, would be impeded by the 
bars which the cantonal frontiers and the existence of 
different authorities impose. Substitute municipality 
for canton, and the remark applies equally to this 
country. It is interesting to add that Dr. Wyssling 
expects more of a development of electric traction 
than of a growth of electro-chemical works. The 
electro-chemical industry has not advanced rapidly, 
nor is there at present any probability that it will 
do so in the near future. But the electric 
railway ought to have a future, and the electric 
motor is still waiting for admittance into many 
establishments and shops. 











THE MECHANICAL ACCOUNTANT, 
Tue keeping of correct accounts is an important 
factor in the success of an engineering business. 





Unfortunately, it involves very considerable expense, 
much of which can never be fruitful. To the 
enthusiastic accountant such a statement sounds | 
like heresy, but nevertheless it is true. Really | 
complete accounts—that is, such accounts as will 
furnish an answer on demand to any questions the | 
manager can put—are like the Encyclopedia Britan- 


once a decade—possibly never at all. Under these | 
conditions it is seldom that books are kept | 
really completely. Even if they are laid out | 


on a comprehensive plan, they are apt to get 
into arrears, and often their scope will be de- 
liberately curtailed as time goeson. When certain 
classes of facts have been tabulated for months— 
possibly for years—without any use being made 
of them, it is natural that a doubt should arise as 
to their practical value, and that, when economies 
are being sought, they should be abandoned. Even 
if the head of the counting-house is an enthusiast, 
and resists all temptations to slackness and re- 
trenchment, it often happens that his efforts are 
pronounced failures by the manager. If the latter 
wishes to trace some circumstance, such as de- 
clining profits, to its source, he may have to 
wait long for an answer to a simple question, 
for it will involve the taking out of an immense 
number of figures from daily and weekly sheets, 
and their reduction to some common denomi- 
nation before they can be compared. Often 
when the material has been collected it will be 
found that some important factor is missing, and 
that a complete answer cannot be given. But 
even if that be not so, the delay is always irri- 
tating. The clerical staff of a works is of a size to 
meet the usual requirements, and only a small 
portion of it can be detached for inquiries of a 
special nature. Hence it is seldom possible to get 
information of an unusual kind except at consider- 
able intervals, when possibly the need for it has 
passed. Consequently the attempt is seldom made. 

Facts are like soldiers—they are no use until they 
are marshalled. A general with a mob of a hundred 
thousand men can do nothing ; he cannot get them 
into line or square, except by actually pushing each 
man into place. He can give no effective orders, 
because the words of command are not understood. 
Manceuvres, evolutions, and combined movements 
are impossible, since it would take hours or days to 
get the men into formation. The manager of a works 
is usually almost as helpless in the face of the costs 
accounts. It is true that he has some officers to 
put his ideas into execution, but their numbers are 
inadequate to the multitude of facts, each one of 
which has to be put into its place in each combina- 
tion as if it were the clumsiest recruit fresh from 
the plough. Certain simple formations, giving 
the costs of each job, the total wages per week, 
and the like are practised week by week, and offer 
no difficulty ; but when these are exceeded, the 
labour of effecting a new arrangement becomes very 
great. 

Facts are said to be stubborn things, but the im- 
putation does not extend to the records of facts. 
They are passive enough, and display no volition 
atall. That is the trouble with them; they can 
never be taught, as is the soldier, to group them- 
selves in desired order, and it requires endless 
effort to move them into different formations. It 
is as if one had to arrange the pieces in a kaleido- 
scope to form the various patterns: the delight in 
the changes would be lost in the labour of attain- 
ing them. It would not be worth going through so 
much to get so little. But if one has only to turn 
the instrument to effect the change from one 
gorgeous grouping to another, then the case 
is different. Just so with figures; if by turn- 
ing a handle they can be made to arrange them- 
selves in such a way that their significance 
becomes clear, if they can be made to line up in 
groups, and if their relations between themselves 
can be revealed to the eye as in a diagram, then 
they become of real value, and the tale they have 
to tell is worth more than it costs. Immediately, 
the mob of recorded facts becomes a highly-drilled 
army, trooping off obediently at word of command, 
and capable of assuming a series of different forma- 
tions in a short time. Fortunately, this is no fancy 
picture ; figures can be dealt with by machinery, 
and the meaning can be extracted from them with 
great rapidity. Quite recently (see page 165 ante) 
we have explained how this was done in the 
United States Census by a machine based on the 
principle of the Jacquard apparatus. The basis of 
the system isa card with a number of holes punched 
in it, each hole having a definite meaning, repre- 
senting a number, a locality, a colour, a crop, or 
whatever else is desired. The superstructure of 
the system is an electric tabulating machine capable 
of taking note of every hole a card does, or can, 
present, of selecting and grouping the cards accord 


| nica, they contain vast stores of information that | ing to the presence or absence of certain holes, of 
,are not consulted by their owners once a year or | computing the totals represented by any sets of 


holes, and, in a word, of extracting all the informa- 
tion the cards supply, and of arranging it in a 
hundred different ways, 
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It is quite unnecessary to labour the description | and tabulation are effected. The mechanical mind 
of the machine to make it clear to the intelligent | will readily grasp their general principles, while 
mechanic. Once the idea is set forth, many of the | the exact construction would need drawings for its 
possibilities of the apparatus spring into view of | explanation. Suflice it to say that there are two 
themselves. For instance, let us assume there are , forms of punches. One, the gang punch, which will 
ten classes of men in a works—erecters, fitters, | punch several holes at once, and a key punch, with 
planers, drillers, slotters, &c.—and that across the a keyboard comparable to a typewriter, by which 
width of the card there are ten places which can be any hole can be punched at will. The tabulating 
— each corresponding to one class of men. | machine is actuated electrically. When a card is 

vidently a great heap of such cards could be fed, | put into it, a large number of needles or feelers 
automatically or by hand, through a machine which | are advanced, and those which find holes opposite 
would sort them out into classes, or into groups of | to them pass through the card and complete an 
classes, at will, and would indicate the numbers in | electric circuit. The current thus set up can operate 
each class. Further, if the earnings per hour and | counting or sorting mechanism. Evidently several 


per day, and the number of hours worked in the| needles may be arranged in series, so that the| 


day were indicated by other punchings, these could | circuit is not complete unless they all find holes in 
be totalled at the same time. Any one of these | the card opposite to them. For instance, if it were 
items might be made the basis of classification | 
instead of the occupation of the men. For instance, 
the machine might be set to divide the men into | that particular date, the machine could be set to 
groups, according (1) to the number of hours | throw out the card or cards containing the punch- 
worked per week ; (2) according to their wages per ings corresponding to the man’s number and the 
hour; or (3) according to their total earnings. | number of the job, and no other. Of course, the 
The number of the job on which a man was engaged | success of such a machine must depend largely on 
would naturally be indicated by one or more punch- its speed of working. When cards accumulate at 
ings, and the passage of the cards through the | the rate of 500 a day, their number soon reaches 
machine might effect the separation of all the | alarming figures, and unless they can be dealt with 

| very rapidly, the system loses its chief advantage. 





| put it, the great majority of the people would prob- 

ably grudge the salary which would tempt a man 
equal to the steel-works managers of America or 
| Britain to take up the difficult task of creating a 
great industry. Such a manager, too, would be 
'saddled with conditions as to labour and its 
| remuneration which would make financial prosperity 
almost impossible. 

In her railways the New South Wales Colony 
provides an object-lesson along the same lines. We 
have frequently had occasion to write in congratu- 
latory terms of the management of these lines, 
because they formed probably the best-managed 
State system in existence. The reason is simple : 
| for fourteen years the management has _ been 
p vemos in railway commissioners having a seven 
years’ tenure of office; and being railway men, 





known that on one day last year a certain man was | purely commercial conditions prevailed, while State 
working ona particular job, and it was desired to fix | 


ownership did not influence conditions. An attempt 
has recently been made to bring the railways 
directly under political control, which would have 
resulted, had it been successful, in reproducing 
the conditions of fourteen years ago. The change 
was advocated by the Labour Party because of 
the unusual fact that while 1,434,638]. was 
necessary to pay interest on the capital in- 
vested in lines, the balance available for the 
year ending with June is 1,401,317/., show- 





cards relating to one job. At the same time the 
machine would total the men of the various classes, | There seems no reason, however, why the cost of 


the number of hours worked, the wages paid, and | the machine should be so great as to prevent the 
the like. By passing the set of cards through again | use of several in a large works. It isno more com- | 
it might be divided afresh into groups representing | plicated than a Jacquard loom. 


‘ing a deficit of 33,3211. This, at first sight, seems 
serious, for the percentage of expenses to total re- 
venue has gone up from 57.17 to 61.80 per cent.; 
but the causes are easy to find. In the first place, 


different kinds of labour working on the job, and | | fuel was dearer ; the opening of 215 miles of line in 








the cost of each would be shown separately. 

Let us suppose that in a works a 100 horse- power 
engine has been turned out, and that the accounts 
show it has cost less than a similar engine con- | 
structed three years ago. The manager wants to | 
discover the cause of the economy. It may be due | 
to new tools bought in the interval, to a lower 
average of wages paid, to a speeding up of the 
tools, or to better methods and discipline by which 
the output of the men is increased, or to a com- 
bination of two or more of these causes. To get 
this information from the books would be an 
onerous business, and would need the personal 
attention of someone of marked ability. But when 
the data are punched on cards, the job can be put 
in the hands of a girl. The passage through the 
machine of all the daily cards belonging to the 
periods during which the jobs were in the shops 
would pick out all the cards pertaining to the 
engines, the other cards being replaced in their 
proper order. Then it would be easy to dissect the 
accounts, and find the number of men of each 
class on the job, the number of hours worked, the 
average and total wages for each class of men, and 
the whole, the amount charged for shop expenses 
to each type of machine, and so on. All these com- 
parative figures can be obtained by simply passing 
the cards one or more times through the machine, 
and making small adjustments between the passes, 
so as to alter the basis of comparison. 

The machines that are made for such purposes by 
the Tabulating Machine Company, of 1054, Thirty- 
first-street, Washington, D.C., U.S.A., use cards 
58 in. by 3} in. All the cards of a given day’s work 
are punched in the first three rows, as follows: 
First, a hole to indicate the year; next, a 
hole to indicate the month; then a hole to 
indicate the week of the month, and, finally, 
a hole to indicate the day of the week. Then 
come a series of holes to record (1) the number of 
the operative, (2) the number of the job, (3) 
whether the job was done by day labour, piece- 
work, or was related to shop expenses, (4) the lot 
number, (5) the number of the part of the machine 
on which the man worked, and (6) the total 
number of hours and quarter-hours consumed. | 
Further, other holes set forth the rate of wages | 
per hour, the total wages, and the sum to be added | 
for shop expenses. Of course, these data can be | 





RAILWAY ECONOMICS IN NEW 
SOUTH WALES. 


of tolerance to the legislative experiments of our 
Australian colonies, largely because they afford 


|useful object-lessons to the student of political 


economy—for his warning more often, perhaps, 
than for his encouragement—while at the same 
time the harm done, if the experiments are unsuc- 
cessful, must always be less than would be the 
case with a nation having such enormous inte- 
rests to be imperilled as the Mother Country. 
Youth is the time when the ill effects of hazardous 
undertakings can readily be overcome ; 


always mean loss in prestige, if not also in strength. 
For this reason it is of vital importance to the 
ultimate progress of a young colony that such 
experiments should be on sound financial lines. 
We have now some hundreds of years of the 
world’s commercial history upon which to base the 
conduct of business, whether on the part of an 
individual or a State, and one outstanding result 
of our experience is that to insure success there 
must be continuity of policy and of effort ; and that 
while every man is worthy of his hire, the value of 
his labour must be determined upon other than 
philanthropic opr sentimental lines. No man need 
expect long to prosper who sells for 6d. an article 
which costs 7d., nor can he hope to get 7d. if his 
next-door neighbour can produce and sell it for 6d. 
These are obvious truisms, and yet the experi- 
mentalist in legislation in the Australian colonies— 
perhaps, also, in the home country—tries by 
sophistry to convince himself and others that be- 
cause the item costs one man 7d. that is its value, 
irrespective of his neighbour’s produciny capacity. 
The politicians of New South Wales, or a large 
section of them, are anxious to run the State with 
the sole object of creating an artificial value for 
the labour of working men; and thus they have 
sought, although fortunately in vain, to establish 
State subsidised steel and iron works. The ques- 
tion as to whether or not manufactures can, or 
should be, developed with the assistance of sub- 
sidies or protection has been answered by success 
in several instances; and provided the Govern- 
ment assistance is graded with a due regard to the 


but it) 
would be idle to ignore the fact that failure must | 


altered or amplified to suit special conditions of interest of the consumer, and is maintained only 
work or the requirements of the place. In a/as long as is necessary to bring the native in- 
system in which all the data are inscribed in| dustry to a state sufficiently robust to withstand 


anticipation of traftic to be developed brings the loss 
on new exploitation railways to 334,5241.; a sum of 


| 81,4721. was charged to working expenses on account 
One has always looked with a considerable degree | 


of rebuilding and renewals of rolling stock ; but, most 
significant of all, there has been a great increase in 
wages, due to the fact that the Labour Party per- 
suaded Parliament to pass an Act which has forced 
the Railway Commissioners to make concessions 
alike in the rate of wage and in the introduction of 
the eight-hours day. The wages bill has increased 
to the extent of 230,000/. on all works. This addi- 
tion is equal to about 17 per cent., while the 
number of men has had to be increased by 9 per 
cent. These two items should always increase, at 
most, pari passu with traftic. The Government, 
however, have decided to reappoint the com- 
missioners for a further term of office, and as the 
Socialist and Labour Party hold the balance of 
power in the Parliament, the reappointment 
indicates that the Government realise that the 
commissioners are best able to bring back normal 
prosperity to the financial condition of the railways. 

Had the Labour Party succeeded, there is every 
prospect that the deficit would have increased, and 
that the advantages which have hitherto been con- 
ferred by commercial management might disappear, 
to the disadvantage of the whole colony. The extent 
of this advantage can best be established by a com- 
parison of the conditions, even of the past adverse 
year, with those of 1888, when the railways were run 
by a political party having an eye to vote-earning 
rather than financial soundness. Then the average 
mileage worked was 2044, now it is 2953 miles, in- 
cluding many lines made to encourage traftic not 
yet forthcoming. Then the relation which the net 
earnings bore to the capital invested was 2I. 17s. 
per cent., as compared with 31. 9s. 8d. per cent. 
now, so that the deficit then was enormously greater 
than now—nearer 14s. than 1s. per cent. of capital. 
In other words, the net revenue was 3741. per mile 
open, as against 4811. now, although more fre- 
quent trains and cheaper fares now prevail. Thus 
the average earnings per ton per mile have in 
the case of coal and shale been reduced from 0.81d. 
in 1883 to 0.51d. now; for grain and flour, “from 
0.82d. to .44d.; for hay, straw, and chaff, from 


|1.04d. to 0.36d.; for wool, from 2.23d. to 1.98d.; 


and for live stock, from 2.75d. to 1.66d. Looking 
to the proportions of the respective classes of 
traffic, it may almost be said that the rates are 
now 33 per cent. less than twenty years ago, many 
districts have railway facilities in advance of their 





writing, and all the calculation is done on paper, | outside competition, the State may be benefited. 





it is foolish to pile up facts and figures, because it 


But the assistance of the Government must be | 


requirements ; the agricultural interests have time 
and again been helped over difticulties by rebates, 


is certain they will never be used. The labour is | seconded by vigorous and concentrated enterprise | &c.—last year these amounted to 50,000/.—while 


too great. But if after the cards are punched all | 
the rest is machine work, the case is quite different. | 
The punching itself can be done admirably by girls, | 
and, indeed, all the operations are peculiarly suited | 
for female execution. 


with continuity of effort on the part of manufac- | 


turers. The dominance of the labour vote asa poli- 
tical factor; especially where the economics of manu- | 
factures are not fully grasped, and where politics | 
means power to the unscrupulous, would militate 


the permanent way and rolling stock have been 
greatly improved out of revenue account. This 
has only been possible by vigilant and commercial 
management, as against political and time-serving 
conditions ; and to return to the old control would 


It is not worth while to attempt a detailed de- against the permanent success of such an undertak- | have resulted in a check to the progress of the 
scription of the machines by which the punching, ing. As the Prime Minister of New South Wales | colony. 
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35 BRAKE HORSE-POWER COMBINED GAS AND OIL ENGINE (BUTLER’S PATENTS). 
CONSTRUCTED BY MESSRS. CLARKE, CHAPMAN, AND CO., LIMITED, ENGINEERS, GATESHEAD-ON-TYNE. 








DIAGRAMS FROM BUTLERS INTERCHANGEABLE OIL&GASENCINE 
(SINGLE CYLINDER HORIZONTAL) GYL" 13222 STROKE 








Fig .2. 

























‘As 
a 


ON rr LEE. 
See re Wy 









2 Y 
Ewa J Willy a Uy 
rs Ce O\\ Me ZS pe ri ip nar 
A Lise S SZINN . 
YZ: G = \ GB m.p 56 los = 36 I.H.P 






rer ay St} 


pi LS SY 


Madan 


(IZ, \ 
\e Ys y 
Se 




























“3--------220 ----- 
Re -- aa 


ae. a sw KY 
































ace WML L Meg a 
KX NN SE SSO SSN sir 
Ess 7 YZ . —YY 
N EZ TAKEN AT VICTORIA WORKS GATESHEADON TYNE 





ENGINE USING RUSSIAN KEROSENE OIL. REVOLUTIONS 158 T0162 PM 


Consumption perhour 13-Spints «IOBHP l8punts25B HP 
- o » Fo » @@- 2B. wb » 







Ys eters eeouaron 
NK A 

Ra 

S471 GE 








GAS MIXTURE 
SUPPLY TO ENGINE 
































































é Me Nftitin, 
. 4 j NSS et SiN 
RTs cas XN \\ Sg Rf p 
2 WG Y a % 4) 4 
i e , © he wal | \\ 
VY (oxo ' HY 
; CopPER \ y)\ IVE j U/ 
3 Wy NS yy, Scale £00 lbs. 
g 
j TAKEN AT VICTORIA WORKS GATESHEAD ON TYNE: — + 
CAST 1RON AY REVOLUTIONS 160 70165 PM 
N yw) Mere, ENGINE USING TOWN CAS ON SAME COMPRESSIONAS WITH OIL 
ene N Sf OIA Consumption per hour 750 ¢.ft a35BHP 
J (7607 ©) ” ” " $00 » ®20 


% 





FLUE DOOR FOR HEATING 
uP BY LAMP iF 
REQUIRED 





ways in the combustion chamber. The inlet chambers 


\___N N 
\ V/s, 

in the valve for the admission of explosive mixture, ¢s 

| shown by the arrows, thoroughly insulate the wearing 


THE engine illustrated above is one of two sup- | of Gateshead, the makers, and constructed under the | surface of the valve from the heating effect of the out- 
plied to the Vale of Leven Co - operative Society, | patents of Mr. Edward Butler. let gases which are exhausted along a central chamber 
Alexandra, Scotland, and is interesting in being} These engines are controlled by an improved form ‘in the valve, and escape by outlets, also indicated by 
instantly interchangeable from town gas to kerosine | of rotative balanced valve (Figs. 2and 3). This valve | arrows, to a passage communicating with the vi la- 





oil, while running, without even having to switch off| rotates once to four revolutions of the crankshaft, | tiliser, and thence tothe atmosphere. The valve is held 
It is somewhat | and is provided with two pairs of inlet and outlet | up to its seat by a plunger at the end fitting in a small 

port openings controlling the admission and exhaust | cylinder placed in communication with the combusticn 
to the epilator through two oppositely-arranged port-| chamber by a small pipe shown in dotted lines. The 


the electric lights for a moment. 
similar to the oil engines entered at the Cambridge 
trials in 1894 by Messrs, Clarke, Chapman, and Co., | 
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THE KIELBERG MACHINE FOR MAKING CEMENT PIPES. 














| 





end-ways wear and adjustment for expansion are thus 
automatically compensated for. 

Weare informed that the life of one of these valves is 
from seven to ten years’ continuous work, when it can 
be renewed by fitting a new liner bored out a degree 
smaller for the same valve. The valve is driven direct 
from the side shaft at one-fourth speed, and permits of 
the engine being very silent and simple in action, 
there being no cams, rods, levers, or springs. 

These engines are controlled on the change of 
volume principle by a shaft governor actuating a 
throttle valve, which is shown in Fig. 5, together 
with the gas-inspirator and oil-vaporiser. They are 
first started on gas, and run for two or three minutes 
to get heated up, when the change over to kerosine 
can be easily made. 

In cases where no gas is available the engines can be 
started in the same way by the starting kick-off on 
benzoline or petrol spirit. 

The series of diagrams shown on the cards were 
obtained from a test made at the makers’ works, with 
the engine running from 14 to 2 hours on each load 
on Russian kerosine oil and town gas. The consump- 
tion of oil per hour was 





13.5 pints at 10 brake horse-power. 
re a 
oe 
26 - 36 

The most economical load was found to be 30 brake 
horse-power, on which, as we are informed, the engine 
ran well on 20 pints per hour, which is an economy 
of less than .66 pint per brake horse-power. 

Running on town gas, without increasing the com- 
AoE the consumption was 750 cubic feet at 35 

rake horse-power. 

When it is required to permanently run on gas, the 
piston is packed back to increase the compression 
from 55 1b. to 70 lb., which reduces the gas to less 
than 700 cubic feet per hour at the full load. 


” 


” 








MACHINE FOR MAKING 





THE KIELBERG 
CEMENT PIPES. 

WE illustrate on this page a machine for making | 
pipes out of Portland cement, which is claimed to have | 
given excellent results in practice. Hitherto such | 
pipes, which appear to be somewhat largely used on 
the Continent, have generally been moulded by hand. | 


‘Phe machine, it will be seen, uses moulds made in 
halves, and lettered a in our engraving. The two 
halves can be readily clamped together by a self-lock- 
ing band, which is shown open at c¢, and closed on 
the two sets of moulds shown at the foot of the 
machine. In using the machine, a pair of these moulds 
are placed in position under the ram }, the two being 
clamped together by the band as stated. This done, 
the ram is lowered to the bottom of the mould by 
means of the chain and windlass shown, until the 
helical thread d shown on this ram is nearly in contact 
with the bottom ring g. Enough cement to form the 
pipe socket is then passed into the mould, and the ram 
rotated. The screw thread thereupon forces down the 
charge of cement, thoroughly filling the lower portion 
of the mould, and an abutment being thus secured, the 
ram begins to screw itself up, further charges of 
cement being added until the thread has come clear 
of the top of the mould. A few further rotations of 
the ram are re whilst in thig-position, smoothing 
off the end of the pipe. This done, the ram is lifted 
clear of the mould, and the latter, together with the 
bottom plate, taken away to store, where the moulds 
and bottom plate are removed and the pipe left to 
harden. The ram is rotated at the rate of from seven 
to twenty-five turns per minute, dependent mainly 
upon the dimensions of the pipe being made. The 
wear and tear is always cnaneite confined to the 
lower portion of the screw-threatl d, and the cylin- 
drical surface immediately below this. The thread is 
therefore made in three portions, each separately re- 
— whilst a special wearing ring, which can also 

e renewed, is arranged immediately below the thread. 
The pipes made in this way are said to be very smooth 
internally, and being moulded under pressure, the 
cement after hardening is very strong, as shown by the 
figures in the Table annexed, which represent the 
breaking loads on pipes of different sizes, three 
months old. In these tests the pipes were laid flat, 
and loaded on the upper surface. 








| 
Length. (Diameter Inside.| Thickness. Breaking Load. 
mm. in. | mm, in. kg. Ib. 
200 7.87 | 26 1.03 2928 6455 
250 9.84 28 1.10 2860 6305 
250 9.84 28 1.10 3202 7059 
1000 milli- 250 9 84 23 1.10 2656 5855 
metres 250 9.84 28 1.10 2415 5324 
3.28 ft.) 250 9.84 28 1.10 | 2626 5739 
300 11.02 30 1.10 | 2366 5216 
| 300 | 11.02 30 110 | 2280 5027 
| 600 11.02 40 1.57 | 2380 5247 


~ Other tests made by the Royal Technical Academy, 


Stockholm, showed that the cement pipes were stronger 
than those of glazed earthenware, and that they were 
also less porous. This was proved by placing a length 
of each type of pipe upright, closing it at the bottom 
and filling with water. At the end of fourteen days 
the water-level had sunk by 23 millimetres in the 
cement pipe, and by 150 millimetres in the earthenware 


pipes. 

The machine requires two attendants, who can make 
in daily work 110 pipes per day, each 23 centimetres 
in diameter by 70 centimetres long. Mr. K. E. 
Wiberg, of Frederiksberggade No. 19, Copenhagen, is 
the agent for the patentee. 








ENTROPY. 
To THE EpItoR OF ENGINEERING. 

S1r,—The writings and speeches of Mr. Swinburne are 
so numerous and clever and original, and altogether in- 
teresting, that the fear of seeming ungrateful restrains 
such scientific men as read them from pointing out how 
he is misleading students. There are several mislead- 
ing general statements in his Institution of Electrical 
Engineers address, and one is of such importance 
that I am compelled to refer to it. In the treatises 
maligned by him, d H is the heat entering a quantity 
of stuff which is at the absolute temperature @ and 
pressure p and volume v. If d H/@ be called d Q, 
then Q is a property of the stuff which returns to its old 
value when @ and p and v return to their old values after 
any changes. This is the second law of thermodynamics. 

Now, Sir, you know that I am only stating here what is 
in all books ; and Mr. Swinburne says that all engineering 
text-books, and nine out of ten treatises on mathe- 
matical physics, are wrong in such statements. How are 
they wrong? Does he mean that there is no truth in the 
second law of thermodynamics? If his words have any 
meaning at all, they surely mean this ; and, indeed, that 
may also be gathered, not merely from what he says 
about entropy, but mae ye that he says on the subject 
of honaetpaianinn, f course, when Mr. Swinburne 
gravely informs an audience that 2 and 3 do not make 
5, but something else, everybody takes him to be joking ; 
but when he tries to upset some other well-established 
scientific principles, if these principles are not sufficiently 
well fixed in the minds of his hearers, he may do 
much harm, whether he is, or is not, in a joking humour. 
For my part, I believe that it is never much of a joke; 
but there is evidence of sardonic humour in saying what 
one pleases, wrong or right, before a believing audience. 
I foul ta sorrowful when T see such great talents, such 
a wonderful personality, wastefully employed. It is only 
one more example of Englishmen’s contempt for science. 

The idea of calculating directly from the entropy which 
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is as inherent a property of a body as its volume or pres- 
sure or temperature, has, I think, greatly simplified all 
the theory of heat engines ; it saves modern students from 
the hundred vague misleading notions which tormented 
the students of a past generation. If Mr. Swinburne 
does not believe in its usefulness, I feel quite sure that he 
does not know what he is talking about. 

I wonder if students will understand me better if I put 
the matter this way : 

A pound of air at 32 deg. Fahr., and atmospheric 
pressure being said to have no energy or entropy. 

A pound of air of volume 3 cubic feet, and temperature 
1129 deg. Fahr., the entropy 0.00415 ([ usually call this 
0.00415 ranks) ; it also has the pressure 15,950 lb. per square 
foot, or about 74 atmospheres. We, the writers of engineer- 
ing text-books, and the writers of all except one-tenth of 
the books on mathematical physics (according to Mr. Swin- 
burne), say that if this pound of air goes through any 
changes of volume and temperature whatsoever, and if 
it comes back to the same 3 cubic feet in volume and 
1129 deg. Fahr., it will have the old pressure and the old 
entropy. 

Or again: A pound of water-stuff is at 365.7 deg. Fahr., 
and if it is 90 per cent. dry steam and 10 per cent. water, 
it has an amount of entropy which I call 1.456 ranks 
(counting from water at 32 deg. Fahr. and atmospheric 
pressure). We affirm that this pound of water-stutf may 
undergo all sorts of changes; but if it is brought back to 
this state again, its entropy will be exactly 1.456 ranks. 

His words say that Mr. Swinburne denies our right 
to make these statements; they deny the truth of the 
second law of thermodynamics. 

JOHN Perry. 

Royal College of Science, 8.W., December 18, 1902. 





BLAST-FURNACE GAS ENGINES. 
To THE Epiror oF ENGINEERING. 

Sir, —Your article in your issue of December 12 on this 
subject reminds me somewhat painfully of the truth of a 
statement made in a recent special issue of a well-known 
electrical journal, that ‘‘ our leading men were so full of 
the wonderful advances made on the Continent and in the 
States, and overflowing with ignorance of any similar 
advances by the British, or were wilfully blind to those 
advances.” 

And it now appears that even the editors of our lead- 
ing technical journals, to whom one always looked for 
unbiassed information, are not above that reproach. 

Your remarks lead one to the inference that to Mons. 
Greiner the world, and Britain in particular, are indebted 
for the system of using blast-furnace gas direct in gas 
engines, and that Messrs. Cochrane were the first to apply 
the system in Britain. 

With all due respect to Mons. Greiner—who, when the 
opportunity offered, boldly struck out and built a gas 
engine far exceeding anything then existing, but who at 
the same time appeared to be rather blind to the great 
difficulty with blast-furnace gas, ¢.e., the dust—I should 


like to point out to you that the originator of the system, | 


and the gentleman who has developed the necessary 
lant to cleanse even the dirtiest gas, is a Britisher, Mr. 
B. H. Thwaite, and it is only justice to give him the 
credit of it. 

Even Mons. Greiner, who stated that the dust was of 
no consequence, but acted as a lubricant (sic), has adopted 
modifications of the Thwaite plant; and in all the 
large installations on the Continent the system of high- 
speed fans, coke and sawdust scrubbers, are now in use, 
copied largely from the original Thwaite plant, at 
Borbeck, of 4000 horse-power capacity. 

And in Britain an electric installation of entirely British 
design and construction has been two or three years in 
operation, also a blowing engine of 10,000 cubic feet per 
minute capacity, at 160 revolutions, so that your remark 
‘‘that we are now dependent on them (foreign engineers) 
for the design of these engines” is hardly correct, and 
very misleading ; and it is such mis-statements made by 
such an authority as ENGINEERING which injure this 
country’s industries; the result being that British firms 
accept an engine of foreign manufacture en b/oc without 
even ascertaining the speed, &c., it will run at, and 
quibble over every small detail of an engine designed and 
constructed by British engineers. 

The truth of this statement I can vouch for. However, 
this is not the question which I wish most strongly to 
draw your attention to. You show a series of indicator 
cards, taken from the engine at Messrs. Cochrane’s works, 
using gas having a value of 977 calories per cubic metre, 
equivalent to 110 British thermal units per cubic foot. 
Surely there must be some error; when you consider 
that such gas contains practically some 70 per cent. of 
inert gases, it is incredible that a mean pressure of 90 Ib. 
per square inch is obtained; and I would suggest that 
when those cards were taken, some of the naphtha used 
for starting purposes must have leaked through and en- 
riched the gas in the cylinder, as I have seen cards taken 
from various engines, both on the Continent and in 
Britain, under normal conditions, and the highest mean 
pressure was only about 70 lb. per square inch. 

You also state that the cards Nos. 2 and 3 show too 
late firing, and that Nos. 6,7, and 8 are more correct ; 
from a strictly theoretical point that is so, but the exist- 
ing gas engine is not a strictly theoretical appliance by 
any means, and it is with practical running that we are 
dealing. 

Now, Sir, I submit that one of the advantages of blast- 
furnace gas, the combustible being chiefly composed of 
carbonic oxide, is its slow-burning properties, when com- 
pared with gases containing a larger percentage of hydro- 
gen, and it 1s this property which compensates for its low 
thermal value, because it does away with that bugbear of 
internal-combustion engines, the thud or pounding on 


the bearings at the start of the explosion or firing stroke, | periments in this connection, good working results being 
and, therefore, the necessity for ‘‘water-cooled” bearings ; | readily guaranteed by the best makers, we on to the 
and it also reduces the danger of pre-ignition, enabling | treatment of the gas to render it suitable for the gas 


large engines to be run without danger of bent crank- | engine. 
shafts, &c. | 


After stating that the gas must be ‘cooled, he describes 
Therefore, cards Nos. 1, 2, and 3 are the more correct, | the very crude and expensive apparatus adopted by his 
and in proof of this I have made a crank diagram, | firm. The cost of tubing 5 ft. 6 in. in diameter, and of 
Fig. 1, neglecting inertia forces (which I enclose, and | considerable length, along with the cost of a stove-casing, 
hope you will find space to publish), using cards Nos. 3| when added to the fans, and apparatus for driving these, 
and 7 for a base, as they are both taken at the same and the coke scrubbers, will compare very badly with our 
| speed. | so-called static installations which have been adopted in 
Card No. 3 shows a maximum pressure of 236 lb. | this country and in Germany, and which Mr. Cochrane 
per square inch, with a mean pressure of 87 lb. per square | admits give perfect results. ; 
| inch. | The adoption of such a cooling apparatus as a tube 
Card No. 7 shows a maximum pressure of 348 Ib. per | 5 ft. 6 in. in diameter, and of great length, associated 
square inch, with a mean pressure of 79 lb. per square | with fans supplied with large volumes of water and motive 
inch. | power for driving the fans, hardly appears to be a 
The hatched portion shows the tangential forces, and | scientific attempt to purify the gas. ; : 
the o—o—o lines show the thrust on bearings, the| Asa cooler the large diameter tube is a very inefficient 
black patch showing the excessive thrust on the bearings | instrument, and the same may be said of its dust-sepa- 
when igniting too early, as shown on card No. 7; besides | rating qualities, and even stove-casings, where they are 
this excessive thrust, card No. 7 shows less tangential | available, cannot be said to be cheap or efficient instru- 
effort than card No. 3, the difference being indicated by | ments, although the figures given show that its cooling 
the cross-hatched portion. | effect was almost equal to that of 1100 ft. of tube 
Even less thrust on the bearings than shown by card | 5 ft. 6 in. indiameter. It goes without saying that if the 
No. 3 can be obtained with proper ignition arrangements, | gas is passed through a long enough tube, it will be 
only slightly exceeding that due to the compression pres- | rendered cool and more or less free from coarse dust ; but 
sures; and Messrs. Cochrane would do well to experiment | the finer portions of the dust cannot be effectually re- 





a little farther in that direction, judging by results which ! 


Crank Effort 


moved without mechanical filtration. 
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cation seems rather heavy. With reference to the ratio 
of efficiency in favour of the gas engines, taking the 
average working, under normal conditions, of ironworks, 
this will be found to be quite 5 to 1 instead of 3.7 to 1. 

I fully agree with you that it seems remarkable that 
British engineers should have to learn from abroad, con- 
—— the number of papers written and published on 
this subject by Mr. Thwaite and Mr. H. Allen, giving 
their experiences since 1894; also that firms should go 
wildly experimenting with long lengths of large diameter 
tubing, and huge hot  blast-stoves, when a complete 
standardised plant of guaranteed efficiency has been fully 
developed ot in practical operation for several years. 

The question comes to one’s mind of how long a tube 
and how many stoves would be necessary to deal with 
6000 horse-power instead of only 600 horse-power. 

Apologising for oc2:upying your time on such apparently 
small matters, 

I remain, yours faithfully, 
V. E. Putsrow. 

Tachbrook-street, London, 8.W., 

December 16, 1902. 





To THE Epitor oF ENGINEERING. 
Srr,—The chief merit of the paper by Mr. Cochrane on 





fact that he has been good enough to unreservedly give 
| the results of the aos carried out up to the present 
|time, along with the details of the apparatus required 
| to reduce the content of dustin the gases to the limits 
| quoted. 

The author makes it clear that the proper treatment of 


blast-furnace gas for use in gas engines was very little | 


‘understood by his firm or his advisers, as is shown by 
| the twelve months’ experimentation, and it was only to 
| be expected that his results would be kept back until 
some kind of a success had been obtained. 

Leaving the question of the gas engine, as this has been 
| eo far developed that there is little need for further ex- 


have come under my own observation, as the cost of lubri- | 


“The Use of Blast-Furnace Gas in Gas Engines ” is the | 


- 348 lbs. per Sq. In: 
- 79 lbs. per SgqIn. 


The cost of the new tubing and stove casing would, we 
calculate, not be less than 3000/. ; with fans and motors, 
say, 3320/., or 5/. 10s. per horse-power. 

Vith the dynamic system of cleaning, even when 
assisted by the apparatus described, unless the speed of 
the fan and a certain volume of water are maintained, the 
results, Mr. Cochrane says, are disastrous. Whereas in 
the static or Thwaite method no such critical condition 
exists, and only men of the labouring class are required 
to attend to the apparatus. 

After Mr. Cochrane’s statement that, having no gas- 
holder at Ormesby, he was unable to state the comsump- 
tion of gas, how has the consumption given in the test of 
the 600 horse-power engine made at Ormesby, December, 
1902, been arrived at ? 

Again, how does he reconcile his statement that ‘‘We 
never had any hesitation in adopting the ‘dynamic’ 
method of cleansing” with the application of a long tube 
of large diameter and a converted stove-casing ? 

If one-fifth of a mile of tubing, 5 ft. 6 in. in diameter, 
and a stove-casing especially prepared, along with two 
| fans and motors of 26 horse-power are required for each 
| 600 horse-power gas engine installed, no doubt ironmasters 

will hesitate to adopt any such system. Compared with 
| the static system, the ground-tloor space occupied is twice 
that required for cleaning 300,000 cubic feet per hour by 
the latter method, or a ratio of 10 to 1. 

The efficiency of the large tube as a gas-cooler must 
fall off very considerably, as the dust accumulates inside 
up to the time of the necessary periodic stand for clean- 
ing purposes. A sudden change of temperature may 
| effect a sudden deposition of dust from the sides of the 
| tube, and this would certainly have disastrous effects on 
| the engines. 
| By the static method gas engines can be kept running 
| continuously for long periods, as the dust-removal appa- 

ratus can be cleaned in sections without necessitating 
any stoppage, and the water condensation from the gases 
goes far towards providing the necessary liquid agents 
| for washing the gas in the box washer and the centrifugal 
|fan. Moreover, the proportion of the motive power re- 











Dec. 26, 1902. ] 


ENGINEERING. 


845 








quired is a small ratio of that required in the dynamic 
system. 
Yours faithfully, 
Ts ds , a; 


The Blast-Furnace Power Syndicate, Limited. 
29, Great George-street, Westminster, London, 8.W., 
December 22, 1902. 





To THE EpIToR OF ENGINEERING. 
Sir, —We have read Mr. Thwaite’s letter in your paper, 
and acknowledge his reference to ourselves, for which 
we thank him. Makers of over 40,000 engines can hardly 
be forgotten. Like Messrs. Cochrane and Co., we were 
led to believe by Mr. Greiner’s paper that there was no 
necessity to make any special preparation for the treat- 
ment of blast-furnace gases. We now readily confess 
that treatment to remove dust before the gas comes to the 
centrifugal separator is quite needful. Mr. Cochrane’s 
paper proves it, as he speaks of cement forming on the 
ha blades. Mr. Thwaite’s system is thoroughly good, 

and we shall be glad to use it where possible. 

Yours faithfully, 
CrossteY BrotrHers, LIMITED. 

(W. J. Crosstey, Chairman of Directors.) 

Openshaw, Manchester, December 22, 1902. 








THE EDUCATION OF ENGINEERS. 
To the Epiror oF ENGINEERING. 

S1r,—I have read ‘‘ A. A.’s” letter of the 19th inst. 7e the 
education of British engineers, in which he mentions the 
‘‘sledge-hammer” fit of the Americans. _ I beg leave to 
state that although this assertion regarding fitting and 
finish looks very much against the Americans, yet as 
this is quite a regular thing in American shops I 
may say that in the United States machines are not 
made to last for centuries, for two years is about the 
average life of a machine-tool in up-to-date shops over 
there. Therefore, so long as_ bearings, &c., run true, the 
only thing they have to consider is finish; and therefore 
as the machines are very rarely needed to be repaired, it 
does not matter how pulleys, flywheel, &c., are keyed on, so 
long as they are firm. American works managers do not 
have to take into consideration, the same as English 
manufacturers do, the possibility of repairs. Therefore, 
although this style of finish looks well and is cheap, still 
at present it would not do for an English firm to copy 
it altogether ; for being, as theirs is, chiefly a home 
market, they have got to study this possibility. But 
I do consider that the majority of English tools should 
be made a little lighter and better finished than 
at present, and also that in parts where there is no 
possibility of any repairs occurring, American methods, 
such as the “‘sledge-hammer” fit, &c., should be taken 
advantage of. : 

T do not advise English makers to make as light as the 
Americans; but if they were to consider the various 
stresses theoretically, and then add a margin of, say, 
10 to 15 per cent. for eventualities, to the estimated 
thickness of metal needed to sustain those stresses, they 
would find that they could make a great reduction in the 
cost of their machines, thus leaving very little margin 
between the ‘‘ Yankees” and themselves ; in fact, I do 
not think there would be any inducement for British 
manufacturers to run away to foreign firms for their 
machinery. In connection with this subject I think that, 
if draughtsmen were compelled to mark on their draw- 
ings the various stresses and calculated tliicknesses, and 
the general allowance they have made, it would be greatly 
to their employers’ benefit, especially if they were to con- 
tinue this, the same as their competitors do, with the neces- 
sity for looking over their completed designs and simplify- 
ing them before they go to the pattern-maker ; not as now, 
waiting ,for repeat orders before they see any need for 
making their machine aos 

ours respectfully, 
CHARLES BADDELEY, Consulting Engineer, 
Vauxhall, Birmingham. 


“TUBES ” VENTILATION. 
To tHE Eprtor of ENGINEERING. 

Srr,—Now that it is generally admitted that the atmo- 
-phere in the deep ‘‘tube” electrically-run railways is 
bad and getting worse, it may be interesting to recall the 
history of these lines, in regard to the matter of ventila- 
tion and the inducements in that respect originally held 
out both to Parliament and the public. From the com- 
mencement, engineers and others of eminence (but evi- 
dently without experience in the science of ventilation), 
gave the assurance that the perfection in the ventilation 
of these ‘‘ tubes ” would be one of their greatest points. 
I ventured at the time to doubt this, and nearly six years 
ago my doubt became a certainty, after the experience 
gained in the South London Electric ‘‘ tubes,” as the 
undernoted will explain. | 

As the expert who, early in 1896, reported professionally 
on the ventilation of the Underground Railway to the 
instructions of the directors of the Metropolitan District 
Railway, I had occasion to examine into the atmospheric 
conditions prevailing in the South London Electric line 
with a view to providing for the ventilation of the Baker- 
street and Waterloo Railway, for the construction of 
which a Bill was then before Parliament ; and a copy 
of the result of this examination was appended to the 
main report submitted to the Board of the Metropolitan 
District Railway, and the whole ultimately came in 1897 
before the Departmental Committee of the Board of 
Trade on the ventilation of the London underground 
railways, before which committee I also gave evidence. 

It was therein shown that no special provision what- 
ever had then been made for the ventilation of these deep 
tunnels, and that the two “tubes” being always con- 











nected together at the stations, could only be looked upon 
as one system so far as the ventilation of the whole was 
concerned, 

The Bill for the Baker-street and Waterloo extension 
was for the time being (1896) opposed in Parliament on 
the ground of insufficient ventilation, and in my said re- 
port I pointed out that these tunnels—being so far below 
the surface and in no way influenced by differences of 
temperature—ought to be ventilated quite independently 
from the mere running of the trains, which only cir- 
culated the air throughout the tunnels without pro- 
perly porns it, and that the atmosphere of the tunnels 
ought at all times to be positively changed or changing, 
whether the trains were running or not. 

I further indicated that : 

1. Though the most perfect plan of ventilating the 
tunnels would be the placing of a special shaft, equidistant 
between each two stations, carrying it to the surface above 
the roofs of the houses, and placing an electrically-driven 
fan of proper dimensions sncine the upper part of it 
in each case for the extraction of the vitiated air—allow- 
ing the fresh air taken from considerably above the street 
level free entry down through the stations—it was quite 
possible to give good ventilation on the same principle, by 
arranging to place on some of the special air shafts pro- 
vided in the Act similar fans—say, a fan to be arranged 
in every other air-shaft at every other station, allowing 
the air-shafts remaining at the other stations to act as 
fresh air inlets. 

2. Although the visible ae as smoke, 
steam, &c.—existing, say, in the (steam traction) under- 
ground Metropolitan railways, were entirely wanting in 
these electrically-worked underground ‘‘ tube” lines, the 
last-named had a disadvantage (from a ventilating point 
of view) of being about from three to four times the depth 
under the surface that the Metropolitan railways were, 
and also of their not being at all appreciably benefited 
by og difference of temperature and the action of the 
wind. 

3. Apart from the nuisance caused from the products 
of combustion from the steam locomotives, the Metro- 
politan and District underground railways in London 
were free from the musty and close smell hick prevailed 
in all parts of the South London Electric Railway, where 
the atmosphere could, under the existing circumstances and 
under the most favourable conditions, be only completely 
changed at long intervals, and where the air was foul 
by stale tobacco smoke and the breaths of human beings 
so constantly crowding the trains. 

4. It was imperative, therefore, that the vitiated or 
heavy air formed or left in these electrically-worked rail- 
way ‘‘ tubes” should be constantly drawn off or extracted 
to the surface—as in mines—in order that fresh air 
should as constantly take its place ; and that 

5. This could only be satisfactorily accomplished by the 
proper use of positive and special appliances, as indicated ; 
and that most certainly the mere running of the trains 
through the tunnels at these great depths would never 
~ anything like perfect ventilation or the desired re- 
sults. 

These remarks—macde in the beginning of 1896—stand 
true to-day, and practically and very aptly apply to all 
the deep ‘‘ tube” railways, now or shetty to = in use. 
A copy of the above report was submitted at the time to 
the late Mr. J. H. Greathead, M. Inst. C.E., the 
pioneer engineer of these deep ‘‘ tube” lines, and the en- 
gineer of the Baker-street and Waterloo Railway, who, I 
may say, originally referred me to the South London 
Electric Railway as a model for perfect ventilation, but 
who after meetings with myself ultimately admitted the 
truth of the strictures in the said report, and promised 
to introduce provisions in the said Baker-street and 
Waterloo Bill for mechanical ventilation, after which the 
Bill was allowed to pass through Parliament without 
further opposition. 

Unfortunately, not long after this, Mr. Greathead died, 
and nothing material appears to have been done in the 
direction indicated on any of the ‘‘tube” railways com- 
pleted since ; otherwise I have good reason for believing 
that this most vital matter of ventilation would have been 
seriously and properly dealt with in something like the 
manner I have suggested. 

When it is borne in mind that the air in these deep 
“tubes” is considerably heavier than the air above 
ground, and that the vitiation of the atmosphere below 
makes it still heavier, it will at once be seen that nothing 
but the positive pulling out of the vitiated air to the out- 
side, and the replacing of this with fresh air, will answer 
the purpose, and prevent these deep tunnels from tending 
to become ultimately practically breeding-grounds for 
disease. 

With the electric current available as motive power in 
the “tubes,” there is no reason in the world why prac- 
tically perfect ventilation should not be secured in these 
pence & deep lines by the adoption of something like the 
plan suggested to the late Mr. Greathead in 1896. 

I am of opinion that when the electrification of the 
London underground railways, now in progress, is an 
accomplished fact, with the riddance of the steam and 
products of combustion from the locomotives, there ought 
to be no further cause for complaint as regards venti- 
lation in these comparatively short but large area tunnels, 
which are only on the average a few feet beneath the sur- 
face of the streets, which now have numerous openings 
to the surface, and which terminate in so many open 
spaces, 

The deep small area ‘‘tube” lines are, however, on 
quite a different basis, but when efficiently and mecha- 


nically ventilated, as they ought to be, I can safely pro-| armature; or (d) a double current-generator. 


ed | be avai 





in fact, ventilated in the manner suggested, the air of 
the deep ‘‘ tube” railways should be infinitely preferable 
to the atmosphere of the electrified Metropolitan under- 
ground railways ‘“‘ naturally” ventilated, as they only 
stand to be under the new system; which can only tend 
to make the ‘‘ tubes ” more —— than ever, 

am yours, &c., 

James Keitru, Assoc. M. Inst. C.E. 
Dunnottar, Shoot-up Hill, Brondesbury. 








“THE AMERICAN INVASION.” 
To THE EpiTor or ENGINEERING. 

Sir,—At a time when everything emanating from an 
American source, whether statements or machinery, is 
me gga! believed in by a certain section of the British 

ublic, who are only too eager to accept them as signs of 

ritish deterioration, we should like to point out one or 
two fallacies in the speech of the chairman of the British 
Westinghouse Company, at their recent third annual 
meeting, which have been widely circulated through the 


press. 

As “British manufacturers,” we protest against the 
bombastic assertion that the new American works at Old 
Trafford will ‘‘ prove an object-lesson to other British 
manufacturers.” Time alone will show, but at the present 
moment we cannot own to any fears on this point. It is 
possible that the American invader may have quite as 
much to learn as to teach. 

Then, again, as regards the remarks on gas engines : 
one would suppose that they were hitherto unknown in 
this country, until kindly introduced by the foreigner. 
Possibly he has yet to learn that they have been made in 
thousands in this obsolete and played-out country for the 
last 30 years. The very wording of the report displays 
ignorance. It is stated that gas engines “would prove 
the most important instrument for the cheap production 
of power.” Why, they have proved it ; and this for years 
past. As for the qualification, ‘‘if a simple and effective 
device be found to remove tar and dust from ordinary 
soft coal producer gas,” this again shows want of know- 
ledge of the ge orgs made in this country. It is an in- 
disputable fact that this ‘‘consummation devoutly to be 
wished” has been achieved years ago by some of 
our out-of-date engineers. If the American invader is 
only in a —— to state that ‘‘such device would soon 

lable to the company,” it only shows that already 
he has, to use one of his own countrymen’s phrases, 
“taken a back seat.” 

The whole question of large gas-engines, ‘‘ operated 
with gas made from anthracite coal or coke which has 
been cleaned sufficiently,” has been thoroughly thrashed 
out, and made an established success, by Mr. Dowson 
and ourselves, more than 20 years ago, and can be seen, 
not only at our own works, but also all over the country. 
We have used it for 20 years as our absolute source of 
supply, and frequently fires have not been out in the 
generators for two years; thus showing the very small 
amount of repairs necessary. 

One ee | reads very well until we hear the other side, 
and it is only those who are unaware of the progress that 
has been made in this country with large gas-engines and 
producer plants during the last 20 years, who can believe 
that the western hemisphere can teach the eastern any- 
thing in this connection. 

Yours, &c., 
CrossLEY Broruers, LIMITED. 
D. H. Irwin, Managing Director. 

Openshaw, December 18, 1902. 








Tue INsTITUTION oF Civit Encineers.—At a meeting 
of students on Friday, December 19, 1902, Mr. H. R. J. 
Burstall, M. Inst. C.K., in the chair, a paper on “ Elec- 
tricity Supply from Double-Current Generators,” by 
P. R. Wray, Stud. Inst. C.E., was read and discussed. 
The following is an abstract of the paper :—In the desi 
of an electric power-station for a general supply, the 
following three considerations must be kept well in view 
when deciding upon the system to be adopted: 1. The 
relative amount of copper required by each system, both 
in the feeders and in the distributors. 2. The necessity 
of obtaining a high plant load-factor, as it is only when 
this condition is fulfilled that electricity can be generated 
cheaply. 3. Where the current is being used chiefly for 
lighting purposes, however variable the demand may be, 
the voltage at the consumers’ terminals must be kept 

ractically constant. In general, it will be found that the 
ow-pressure direct-current system affords the best solution 
of the problem, if the area to be dealt with is small and 
compact. his is principally due to the economies 
obtained through the use of a storage battery. The 
radius over which such a system is capable of supplying 
current economically is, however, very Fmited. Nowadays 
a generating-station must be designed to give a supply 
over the whole of a district, and not simply to meet the 
pe mga of the central business portion. Hence, in 
addition to low-tension current for direct distribution, it 
will be found necessary to generate high-tension current 
—preferably three-phase alternating-current—to supply 
those parts of the district more than about a mile from 
the power-station, either through the medium of static 
transformers, or, where the demand is sufficiently large, 
through a rotary converter in conjunction with a battery 
of accumulators. The polyphase and the continuous 
current may be generated at the same time by means of 
either (a) separate plant ; (4) separate generators run by 
one engine; (c) a single generator with a ae 

C) 


mise that the atmosphere in these ‘‘tubes” should be, | advantages attending the use of the double current- 


if anything, purer, fresher, and more 


uable than the | generator for this purpose are indicated, and a brief 


ordinary air of the streets of London, laden, as it gene- | sketch is given of the arrangement with such plant when 


rally is, with dust and insanitary particles and odours ; | 


used for the purpose described. 
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NARROW-GAUGE LOCOMOTIVE FOR INDIAN STATES 


CONSTRUCTED BY 


MILITARY LIGHT RAILWAYS. 


MESSRS. W. G. BAGNALL, LIMITED, ENGINEERS, STAFFORD. 








We illustrate on this page one of a set of 23 
locomotives recently built to their own designs by 
Messrs. W. G. Bagnall, Limited, of the Castle Engine 
Works, Stafford, for the Indian States narrow-gauge 
railway. They were required to pass round curves of 
49-ft. radius, the gauge being 30 in. ; and this they do 
with ease, although the total wheel-base is 13 ft. 1 in., 
and the total length of the engine and tender over all 
31 ft. 104 in. They are being used in connection with 
the passenger traffic incident to the Great Durbar at 
Delhi. As shown, the engine has outside cylinders 
and rests on eight wheels, four of which are coupled. 
These wheels are 2 ft. 3 in. in diameter. The rigid 
wheel-base is 4 ft. |The boiler barrel is 2 ft. 63 in. in 
diameter by 6 ft. long between tube-plates, and it is 
built of g-in. mild steel plates, the longitudinal seams 
being butt jointed. The outer fire-box is 3 ft. 8 in. 
long by 2 ft. 4 in. wide at the bottom, and is of 3-in. 
plates throughout. The inner box is of copper, the side 
and front plates being 3 in. thick, and the tube-plate 
gin. thick. This inner box measures 3 ft. 3 in. in length, 
and 1 ft. 112 in. wide at the bottom. The stays are 
of copper, { in. in diameter, pitched at 4-in. centres. 
The tubes are 69 in number, and are of solid-drawn 
brass. They measure ]? in. in outside diameter, and 
the thickness tapers from No. 12 W.G. at the fire- 
box end to No. 14 at the smoke-box. A Ramsbottom 
safety-valve, set to blow off at a pressure of 150 lb. 
per square inch, is mounted on the fire-box shell. 
The frames are slotted out of ,%-in. steel plates, and 
are thoroughly cross-braced. The wheels, which, as 
already stated, measure 2 ft. 3 in. over treads, have 
cast-iron centres, fitted with Bessemer steel tyres 
44 in. wide by 2}in. thick. The axles are of mild 
steel, the journals being 4 in. in diameter by 5} in. 
long. The cylinders are 8 in. in diameter by 12-in. 
stroke, and the pistons are of cast iron, as are also the 

acking-rings, the cross-head, and the slide-blocks, 
The connecting and coupling rods are of mild steel. 
Brake-blocks are provided for all the coupled wheels, 
the handle being fitted on the fireman’s side of the 
foot-plate. Two 4-millimetre injectors are supplied 
for feeding the boiler. The tank, it will be seen, is of 
the saddle pattern, and its capacity is 400 gallons. 








LAUNCHES AND TRIAL TRIPS. 

THe Sunderland Shipbuilding Company, Limited, 
launched, on the 16th inst., a steel screw steamer named 
Tudor Prince, 360 ft. between perpendiculars by 48 ft. 
breadth, extreme, by 31 ft. deep, to carry 7200 tons dead- 
weight, with deep tank in after-hold suitable for either 
cargo or water ballast, in addition to cellular bottom and 
peax tank. The ’tween decks are pierced all fore-and-aft 
with side lights, so that either troops or cattle can be 
carried if required. The vessel has been built to the order 
of the Prince Line, Limited, Newcastle, for regular ser 
vice between New York and South Africa. fer large 
and powerful machinery has been supplied by the North- 
— Marine Engineering Company, Limited, Sunder- 
and. 





Messrs. Alex. Stephen and Sons, Limited, Linthouse, 
Glasgow, launched on Tuesday, the 16th inst., a large 
twin-screw steamer built for Det Forenede Dampskibs- 
Selskab, of Copenhagen, for passenger and cargo service 
between Denmark and America. The vessel is 520 ft. 
long, with a gross —- tonnage of 10,000 tons, and is 
a sister-ship to the Os 


car III., completed at Linthouse 
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in the beginning of this year, for the same owners. She 
carries about 1700 passengers. The vessel was named the 
Hellig Olav. Messrs. Stephen have a third steamer in 
hand for the service referred to. 





Messrs. Furness, Withy, and Co., Limited, launched, on 
Tuesday, December 16, from their Middleton shipyard, 
Hartlepool, the large oil-carrying vessel Beaumont, which 
they have built to the order of Sir Christopher Furness, 
M.P., for the conveyance of petroleum in bulk, with a gross 
tonnage of about 5950 tons. The vessel is 414 ft. in length 
over all. The machinery is fitted in the after part of the 
ship. There is provision under the engines and boilers 
for water ballast, and the fore and aft peaks and double 
bottom under the fore hold are also available for water 


| ballast. She is fitted with fourteen oil-tight bulkheads, 
| With oil-tight centre division through oil tanks and ex- 


— trunks ; there are in all sixteen separate oil-tanks. 
‘runks are fitted above each oil compartment to allow 
the oil to expand with increase of temperature. The 
pump-room at the after end of the oil tanks is fitted with 
two geo yd yg for discharging the oil cargo. A 
— ul fan will be fitted for exhausting the foul air 
rom the oil compartments and purifying the same, to 
make the spaces suitable for the carriage of ordinary 
cargo when required. A set of triple-expansion engines | 


Westgarth, and Co., Limited, Hartlepool, with cylinders | 
28 in., 46 in., and 72 in. in diameter by 46 in. stroke; | 
four boilers, 14 ft. 6 in. in diameter by 10 ft. 6 in. long; | 
and a pressure of 180 lb. per square inch, fitted with oil | 
fuel-burning apparatus on the Flannery-Boyd system, | 
with all the latest additions and improvements. 





Messrs. William Simons and Co., Limited, Renfrew, 
launched on the 16th inst., with engines and boilers on | 
board complete, a large and powerful twin-screw suction- 
pump dredger, having a hopper capacity for 2500 tons of 
sand, constructed for the Government of Natal, to the 
order of Sir Walter Peace, K.C.M.G., Agent-General for 
Natal. This dredger, named the Nautilus, is 287 ft. 
long, 46 ft. 6 in. in moulded breadth, and 18 ft. 6 in. in 
moulded depth. The centrifugal sand-suction pumps, 
two in number, are capable of raising about 4000 tons of 
sand per hour from a depth of 40 ft. below water-level. 
The large main suction pipe, 44 in. in internal diameter, 
is fitted in a central well at the fore part of the ship, and 
is controlled by powerful hydraulic gear, fitted on the 
upper deck. This pipe is connected to both pumps, and 
is fitted with an arrangement of flexible joints for pre- 
venting damage when the dredger is working on the bar 
at Durban, the lower end of the suction pipe being so 
arranged that the vessel can plunge about in a 25-ft. 
radius without disturbing the nozzle on the ground. The 
vessel is propelled by two sets of triple-expansion engines, 
and steam is supplied from three steel boilers of Scotch type 
for 180 lb. working pressure. The boilers are fitted with 
an efficient arrangement for equalising the temperature. 
The vessel is supplied with two 33-in. suction pumps, 
each driven by one set of triple-expansion surface- 
condensing marine engines. An auxiliary condenser and 
separate combined air and circulating pump are provided 
for dealing with the exhaust steam from the auxiliary 
engines throughout the ship. The combined power of 
the propelling, pumping, and auxiliary engines on board 
is about 4000 indicated horse-power. Hydraulic gear of 
powerful description and quick action is provided for the 
rapid closing of the hopper doors. 











Messrs. Cochrane and Sons, shipbuilders, Selby, 


|launched on the 17th inst., a steel screw trawler, the 
| Adeline, of the following dimensions: 128 ft. 4 in. by 


will be supplied and fitted by Messrs. Richardsons, | p 





22 ft. by 12 ft. 10 in. moulded. The vessel has been built 
for Messrs. Hall, Layman, and Co., of Hull, and is fitted 
up with all the latest improvements for fishing with the 
“Otter” gear, and proceeding to Icelandic waters. The 
vessel is being fitted with triple-expansion engines by 
Messrs. C. D. Miaihies and Co., of Hull. 





Following closely on the departure of the s.s. Ionic 
from Belfast we have the launch of another very large 
steamer for the White Star Line by Messrs. Harland and 
Wolff—on the 18th inst. The new vessel—the Arabic—is 
similar in type to the leviathan Cedric, launched by the 
same builders for this line last August, and at present 
fitting out at Belfast; and although the Arabic is con- 
siderably smaller than the Cedric, she is, nevertheless, 
a very large and fine steamer, her roe dimensions 
being 600 ft. long, 65 ft. beam, and 44 ft. deep, with a 

ross tonnage of about 15,865 tons. The new vessel will 

ave accommodation for a large number of first, second, 
and third-class passengers, arranged on similar lines to 
that in the Cedric, and the style of decoration in the ship 
generally will be similar. In addition to the passenger 
accommodation the Arabic will have a very large cargo 
and dead-meat capacity. The Arabic will be titted with 
twin-screw propellers driven by separate sets of quadruple 
expansion engines arranged on the builders’ ‘‘ balanced ” 
rinciple. 





On Friday, the 19th inst., there was launched from the 
Belfast shipyard a large steel twin-screw steamer, named 
the Wayfarer, which has been built by Messrs. Workman, 
Clark, and Co., Limited, for Messrs. T. and J. Harrison, 
of Liverpool. The principal dimensions of the vessel 
are: Length, 505 ft.; breadth, 58 ft.; and depth, moulded, 
42 ft. 10 in. The hull is divided into seven holds by 
steel water-tight bulkheads, which extend to the shelter 
deck. Berths for officers and engineers will be arranged 
in deckhouses on the shelter deck amidships, and pas- 
sengers’ rooms are provided in a forward deckhouse, with 
dining-saloon in a centre house. The machinery and 
boilers have been constructed at Messrs. Workman, 
Clark, and Co.’s Works, Queen’s-road, and consists of 
two sets of triple-expansion engines, having cylinders 
23 in., 384 in., and 66 in. in diameter respectively, 
with 48 in. stroke, indicating about 5000 horse-power, 
with latest improvements in auxiliaries. Steam will be 
obtained from two double-ended and two single-ended 
multitubular boilers working at a pressure of 185 lb. per 
square inch. 





On Saturday, the 20th inst., the twin-screw steamer 
Marere, steamed down the Belfast — for her speed 
trials and adjustment of compasses. The Marere has 
been built and engined by Messrs. Workman, Clark, and 
Co., Limited, Belfast, for the Tyser Line, Limited, of 
London, of which Messrs. Tyser and Co. are the manag- 
ing directors. The dimensions of the vessel are: Length, 


| 450 ft.; breadth, 55 ft.; depth, 33 ft. 4 in.; with a gross 


tonnage of 6443 tons. The cargo space is divided into five 
holds by steel bulkheads extending to the upper deck, 
three of the holds being insulated for carrying frozen 
meat, the vessel havin n specially designed for the 
New Zealand trade. The machinery consists of two sets 
of direct-acting tri-compound engines, having cylinders 
20 in., 334in., and 56 in. in diameter respectively, by 
60 in. stroke, indicating about 3000 horse-power. Steam 
is provided by four single-ended multitubular boilers 
11 ft. 6 in. by 13 ft. 9 in. in diameter, working at a pres- 
sure of 200 lb. per square inch under Howden’s system of 
forced draught. After a successful trial of speed the 
steamer proceeded to Barry to take in coal, and will thence 
go on to London for cargo. . 
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300-KILOWATT TRIPLE-EXPANSION ENGINE; MIDDLESBROUGH ELECTRICITY WORKS. 
CONSTRUCTED BY MESSRS. DAVY BROTHERS, LIMITED, SHEFFIELD. 
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ON our two-page plate, and also on the present page, 
we illustrate a 300-kilowatt direct-driven electric gene- 
rating plant for the Middlesbrough Electricity Works. 
The engines were built by Messrs. Davy Brothers, of 
Sheffield, and the generator by Messrs. P. R. Jackson 
and Co., Limited, of Salford, Manchester. 

This plant was designed to the specification of Mr. 
Robert Hammond, and guaranteed to deliver 1 kilo- 
watt-hour at the switchboard for 25 lb. of water with 
24 in. of vacuum, under a penalty of 200/. for every 
pound of water over 25 1b. and a bonus of 200/. for | 
every pound below 24 lb., the measurements to be taken | 
by weighing the actual quantity of water pumped into 


the boilers, an allowance being made for any fall of the 
vacuum below 24 in. 

The plant was tested after twelve months’ constant 
work on the town’s service, and without any alteration 
except some slight adjustment of the valve gear. 

| These tests were carried out by Mr. Robert Ham- 
mond’s own staff. 

The engines are of the vertical triple - expansion 
type, with cylinders 124 in., 20 in., and 31 in. in dia- 
meter by 30 in. stroke, running at 120 revolutions per 
minute, direct connected to a 300-kilowatt generator. 

The conditions laid down in the contract were that 
it was to develop 300 kilowatts at the switchboard 








ve. 


with 160 lb. in the steam chest, anda vacuum of 24 in., 
and be capable of developing 350 kilowatts in an 
emergency. It was also to be capable of working non- 
condensing without any alteration to the valves or 
gear. Although the most economical load of the 
engines is 75 per cent. of the full power, or 225 kilo- 
watts, the guarantee was based on the consumption 
at full load. In consideration of the amount of penalty 
or bonus at stake, no expense in design and construc- 
tion which would increase the efficiency was spared, 
Our engravings indicate clearly the design and con- 
struction of these engines, 

The steam cylinders (Figs. 1 and 2) are bolted up 
to one another and carried = three pairs of standards. 
The Corliss valves are all double-ported, and have 
consequently a very short travel, a matter of the 
greatest importance with trip-gear working at 120 
revolutions per minute, besides which the speed 
of opening is greatly increased. The cut-off gear 
to all three cylinders is under the control of the 
governor. The range of cut-off in the high-pressure 
cylinder is from zero to 75 per cent. of the stroke. 

he valve gear is fitted with steam-closing cylinders 
and air-cushions. These are found to be more reliable 
than either vacuum-closing cylinders or springs. They 
have also the advantage that the closing pressure is 
constant, no matter at what point the trips are re- 
leased. Moreover, the closing pressure can be regu- 
lated to a nicety. The exhaust-valves are driven 
through wrist-plate motions ; this allows the valves to 
remain practically stationary on their seats when 
closed, and provides a very rapid opening and closing 
movement. The fact that the valves remain practi- 
cally stationary on their seats after they are once 
closed, and when the pressure of the valves on their 
faces is at a maximum, due to the steam pressure 
within the cylinders, reduces the wear and friction of 
the valves toa minimum. The valve spindles are of 
special forged steel, and drive the valves by large palm 
ends. The spindles are fitted with self-adjusting 
metallic packings. 

The cylinders (Figs. 3 to9) are not steam-jacketed, 
but are fitted with renewable liners of special hard 
cast iron. The surfaces of the pistons and cylinder 
covers are turned perfectly level and smooth in order 
to reduce the clearance volume and surface to a 
minimum. The packing rings of the high-pressure 
piston are of a frictionless type suitable for the highest 
pressures ; the intermediate and low-pressure pistons 
are fitted with Messrs. Lockwood and Carlisle’s patent 
rings and springs. 

The piston-rods are forged from special high-carbon 
steel 28 in. in diameter, secured to the crossheads by 
taper cones and forged steel nuts. The stutfing-boxes 
are provided with United States metallic packing. 

The crossheads are of forged steel, each with two 
crosshead-pins 3} in. in diameter by 34 in. long. The 
slipper guides are of cast iron rigidly bolted to the 
crossheads and are lined with white-metal. The slide- 
bars are of a special mixture of cast iron, accurately 
surfaced ; they are capable of accurate adjustment, 
and are provided with water circulation. 

The connecting-rods are forged from special steel, 
the top steps of phosphor bronze, and the bottom steps 
of cast-iron lined with white metal. 





The crankshaft is of forged steel of the built-up type, 














848 





[Dec. 26, 1902. 


ENGINEERING. 








with balanced crankwebs, carried in six bearings 6? in. 
in diameter by 8 in. long. The crankpins are 7 in. in 
diameter by 9 in. long. 

All the working parts are lubricated from an over- 
head tank fixed on the upper platform of the engines. 
This tank is fitted with a row of drop sight feed lubri- 
cators, connected by polished copper pipes leading 
to the various parts requiring lubrication. 

The generator was supplied, as already stated, by 
Messrs. P. R. Jackson and Co., of Salford, the arma- 
ture being mounted, together with a flywheel of 17 tons 
weight, on a forged steel shaft 19 in. in diameter in the 
body, carried by two bearings, that next the engine 
being 14 in. in diameter by 32 in. Jong, whereas that 
outside the commutator is 12 in. in diameter by 32 in. 
long. The connection between the engine crankshaft 
and the dynamo shaft is by a special coupling which 
will allow the crankshaft to run out of line with the 
dynamo shaft. Messrs. Davy Brothers prefer this 
arrangement to that of the American practice of 
making an abnormally large crankshaft of sufficient 
strength to resist the severe strains set up when the 
crankshaft and generator bearings get out of line with 
one another. The coupling is not intended to allow 
for large differences in alignment, but it is so con- 
structed that the slightest variation is at once discern- 
able, whereas when the solid coupling is used, or 
where the outer crankshaft bearing serves also for the 
flywheel bearing, the first indication of any want of 
Aone is too frequently the failure of the crank- 
shaft, 

These engines have been in daily service since they 
were first put to work in June, 1901, and with the ex- 
ception of unsatisfactory governing due to an unsuit- 
able type of governor being fitted, they have given no 
trouble, and have never failed to complete the night’s 
run satisfactorily, Since a Wilson-Hartnell governor 
has been fitted, the governing has been perfectly satis- 
factory in every respect. The combined efficiency of 
89.75 per cent. in a plant of this size proves that both 
the mechanical efficiency of the engines and the elec- 
trical efficiency of the generator are of the very highest 
order. 

The consumption of feed-water, as weighed into the 
boiler and calculated for 24 in. of vacuum, shows that 
19.55 lb. were used per kilowatt-hour delivered at the 
switchboard with a steam pressure of 158 lb. at the 
stop-valve, which is equivalent to a steam consumption 
of 13.125 lb. per indicated horse-power per hour. 

These results are not, as is more usual, based upon 
the amount of water collected from a surface con- 
denser, but upon the actual amount weighed in a 
special tank, with conical ends, and pumped into the 
boilers, and consequently include losses which are not 
usually taken into account, the water drawn from 
the main steam-pipe traps only being deducted. 

The engines were carefully designed to give a maxi- 
mum combined efficiency. If a low consumption per 
indicated horse-power had been aimed at, the engines 
would have been probably 50 per cent. larger and 
completely steam-jacketed, 20 to 25 expansions would 
have been required instead of 10 to 12, and the result 
would have been a very much lower total efficiency. 

Below we give the particulars of the test carried 
out on behalf of Mr. Hammond. 

Steam Consumption. 
Date of test... 
Duration of test 
Average load 


... June 23, 1902 
... 4hours 8 min. 
.. 292.58 kilowatts 


Units generated ee i at 1209.34 
Average steam pressure oe oss 158 5 
ss vacuum naa i 19.53 in. 
a speed ... “a a ... 117 revolutions 
Pounds of water evaporated by boiler 25,974 
* used per kilowatt- 
hour... 21.47 


Allowance of 2 per cent. per inch of 


vacuum below 24 in.... = ; 1.92 lb. 
Result of test. with allowance, pounds 
of steam per kilowatt-hour - 19.55 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 10. 

Siens of a quieter condition of the iron and steel 
market have developed during the past few days. 
This change is due in a measure to the advance in 
cost of production growing out of dearer coke and 
coal, higher freight rates, and, in many lines, higher 
price of labour. Demands are being restricted in 
consequence. Of course, these restrictions do not 
materially affect the general condition at present ; 
but the evidences of increasing cost are acting as a 
warning to those having big enterprises in view. It 
is therefore correct to say that the tone of the 
market has temporarily weakened. A number of 
makers of iron have already begun to anticipate 
the consequences by naming lower quotations for 
late deliveries next year of foundry iron. It 
is impossible to obtain early deliveries at any but the 
outside prices; but the intimation that later de- 
liveries can be had at concessions is something of a sur- 
prise. Oneleading influence leading up to this is the free- 
dom with whieh iron can be had from abroad. Middles- 


brough prices have declined 3s. during the week, and | buying will cause a weakenmg abroad, and thus estab 
heavy deliveries are now being made, and still heavier | lish a new price-level. Already this has developed in the 
deliveries are in sight. The demand for finished | case of No. 3 foundry, Middlesbrough, that can be 
material has shown a falling off during the past week. | !#id down at 18 dols. ex-ship, duty paid, as compared 

| with the maximum of 19.25 dols. some time since. 


prospective demand has been injured by. all the causes | Foreign iron not alone virtually controls the tide wate 
odin to higher cost. The demand for steel rails is | arn we peapiigen rates eet ee “ag eo ee 

exceptionally active, and orders were placed during the | bo soo: 2 apg ro pe mg gt. Nagar Ra A a 
past week for 200,000 tons. One large order amounted | . ; 

to 150,000 tons, to be furnished next year, for a rail- | wee cee ig a a f E Foxe = et Pore 
road to be built from Kansas City to the Pacific Coast. | are ery By Pm dong Miog Bon ry Bi. 10s. per pon, less 
The Carnegie Steel Company obtained the order. This | 5 per cent. It is said that the malleable-iron makers are 
road has been under projection for several years, and | negotiating for an object similar to that which now binds 





has now the backing of George J. Gould. Other big 
Western railroad enterprises will also be heard from 
shortly, and it is income that some of these require- 
ments will have to be taken care of in Belgium and 
elsewhere. It is also ascertained that an additional 
line is to be built to the Pacific coast, with terminus 
at Oakland, Cal., near San Francisco, under the Gould 
interests. These large railroad requirements will con- 
stitute the backbone of the demand next year. Steel 
billets are also in very heavy demand, and heavy 
orders have been placed abroad. The market for 
billets is very firm at 27 dols. at the Atlantic seaboard. 
Foreign forging billets have been sold at 37 dols. 
The unsettled conditions in the iron trade refer chiefly 
to finished material. In all other directions the markets 
are firm. Ship and car-building requirements have 
been crowding in during the past week to cover new 
contracts just booked. The bar mills throughout the 
country are catching up, and the same applies to 
merchant steel mills. While there are rumours of a 
declining tendency, they are not attracting very 
serious attention. Whatever the outcome may be, the 
big corporations will be able to live through, and 
any suffering that will be done will be borne by the 
smaller concerns. Railroads are still overwhelmed 
with freight, and this condition will continue through- 
out the winter, though in less degree. Coke produc- 
tion for the past week amounted to 226,777 tons, as 
compared to 49,187 tons during the previous week. 
There are 21,280 ovens in work and 57] idle in the 
Connellsville region; another thousand ovens are to 
be built at once. The scarcity of coke accounts for the 
reduced output in many mills and foundries, and 
accounts for the sluggishness with which new orders 
are being booked. 








NOTES FROM THE NORTH. 
Giascow, Monday. 

Glasgow Pig-Iron Market.—Business was a little more 
active last Thursday forenoon; but still the transac- 
tions were few in number. Cleveland changed hands 
at 45s. 1}d. cash, closing buyers at 46s. 2d., or 7d. 
per ton down from the preceding day. ‘There were 
also other transactions at other prices. Scotch was 
dealt in at 53s. per ton 18 days, while cash sellers 
were quoted at 54s. Hematite iron was quoted un- 
changed at 58s, 9d. sellers, and some business was done in 
Cleveland at 46s. 4d. and 46s. 2d. twenty-seven days and 
46s. 8d. four days. In the afternoon there was not much 
doing, but the tone was firmer for Cleveland, which was 
dealt in at 46s. 6d. and 46s. 4d. per ton cash, closing 
buyers at 46s. 5d. and sellers at 46s. 6d. ; and buyers were 
subsequently quoted at 46s. one month and sellers at 
46s. 3d. per ton. Scotch was unchanged at 54s. per 
ton cash sellers, as was also hematite iron at 58s. 9d. per 
ton cash sellers. The settlement prices were: Scotch, 
53s. 9d.; Cleveland, 48s. 14d.; and hematite iron at 
58s. 74d. per ton. About 8000 tons changed hands at the 
two sittings. Only asmall amount of business was done 
on Friday, and yet the market had the appearance of 
being a freer one than for some time back, even a 
considerable time. At the forenoon session the back- 
wardation on Cleveland iron gave place to a contango 
of 1d. per ton, while in the afternoon the cash and 
month quotations were even. The tone was very firm, 
rices having an upward tendency throughout, Cleve- 
and leaving off at an advance of 6d. per ton. In the fore- 
noon business done at 53s. 9d. one month for Scotch, and 
the closing quotation was 54s. both cash and one month. 
For Cleveland business was done at 46s. 8d. and 46s. 9d. 
five days. Business was also done at 59s. cash for hema- 
tite iron. Business wasa little brisker to-day than it has 
been for some time past, and the tone was steady. Some 
dealing was done in Cleveland at 47s. cash per ton. 
Scotch was unchanged, and hematite iron was not 
quoted. A small business was put through in the 
afternoon. Scotch closed 3d. per ton down at 54s. 

r ton sellers, but there was no dealing. Last 
Secstar the sudden fall immediately attracted atten- 
tion, and there was soonevidence of fresh inside buying, 
whilst outsiders who have kept aloof from the market for 
several months again showed an inclination to interest 
themselves. This caused a somewhat sharp rally, and 
there were no sellers on Friday afternoon under 47s. per 
ton. The weekly American cables report the iron market 
steadier, but a holiday feeling generally evident, and 
prices generally firmer. The number of furnaces in blast 
is still 87, as against 83 at this time last year. 


A Leading Philadelphia Firm’s Opinion on the Trade. 
—Writing to their Siew correspondents, a leading 
Philadelphia firm say that “‘it is felt in the iron trade that 
rices of domestic pig iron must be gradually brought 
k to the point where importations are cut off ; but 
the fact must be taken into account tliat any cessation of 


' the tubemakers. Their position is anything but satisfac- 


tory, and would certainly be not worse under a “‘com- 
ine.” 

Sulphate of Ammonia.—The shipments of sulphate of 
ammonia reported for last week amounted to 2461 tons, 
making a total to date this year of 143,093 tons, the in- 
crease over the corresponding period of last year — 
7343 tons. The market is now very firm at 12/. 2s. 6d. 
per ton f.o.b. Leith, and 12/. 1s. 3d. f.0,t. Glasgow for 
prompt delivery. The higher rate applies to the four 
months of January till April, and both included. 


Locomotive Engine Order.—Messrs. Neilson, Reid, and 
Co., Hyde Park Locomotive Works, Glasgow, have just 
secured from the Canadian Pacific Railway Company a 
contract for 20 rx 4 bogie passenger engines and 
tenders, additional to the 12 which they have already in 
hand for that company. This is very gratifying in view 
of the threatened depression in other local engineering 
industries. It is understood these orders were only 
secured after prolonged negotiations, necessitating the 

resence of representatives in Canada for many months, 

he contracts were booked at competitive prices, and 
on the score of rapid delivery. It is stated that they 
are to be completed within six months. They engines 
will be built from American designs. 

New Steamer for the Caledonian Packet Company.—The 
Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, have just secured a contract to build a 
large saloon paddle steamer of the first-class for the Cale- 
donian Steam Packet Company. She is intended for the 
company’s Ardrossan and Arran accelerated service, and 
will run all the year round.—Messrs. Russell and Co., ship- 
builders, Port Glasgow, have secured a contract for two 
steamers for the Canadian Lakes Company. The vessels 
will be over 300 ft. in length, and between 500 and 6000 
tons deadweight carrying capacity. The order comes at 
an opportune time, and helps somewhat to brighten the 
black outlook at Port Glasgow for the coming year.— 
| Messrs. Alley and Maclellan, of Polmadie, have just re- 

ceived an order for four small barges for shipment abroad. 
| This makes a total of nine boats at present on hand. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Monday. 

Barnsley and District Chamber of Commerce.—At a 
meeting of this body, held on Thursday, it was stated 
that Mr. Joseph Walton, M.P., had consented to take 
charge of a resolution, if the chamber desired it, urging 
the Foreign Secretary to take firm measures for safeguard- 
ing British interests in Persia. It was decided to submit 
aresolution on the subject, and also a resolution advocating 
that the Government should take over the undertaking 
of the National Telephone Company. 


Fire in an Engineering Shop.—On Monday morning a 
fire broke out at the works of Messrs. Ibbotson Brothers 
and Co., Limited, ironfounders, Globe Works, Sheffield. 
The fire brigade was quickly on the spot, and soon had 
the fire well in hand. A quantity of timber in an 
engineering shop was destroyed, but otherwise the damage 
done is not supposed to be considerable. 


Iron and Steel.—The year is closing with the heavy 
branches of trade in very much the condition in which it 
opened. There have been orders given out for armour 
for the Government, but the earlier stages are almost 
completed, and ina very few months the work will be 
out of hand. Inquiries are being made for the armour 
for two battleships and cruisers, but it is hardly ex- 
pected that the contracts will be placed much before 
the close of the financial year in April. In the railwa 
branches generally there has been scarcity of work 
all the time, and, on an average, men are not working 
more than three days a week. The outlook is far 
from encouraging. All the other heavy branches of 
trade are in a similar condition, and the state of things 
at the East End of Sheffield may be assumed from the 
fact that, practically for the first time, relief funds have 
had to be kept up during the summer. In the iron trade 
hopes are entertained that the new year will open with 
brighter prospects, as prices have now reached a level that 
it is thought must beni to the placing of orders which have 
hitherto been withheld. Makers are very unwilling to 
give any concessions at present, as they hold a belief that 
stocks must shortly be replenished. The crucible steel 
trade continues only quiet, and the trend of events in 
America is being anxiously watched by those concerned 
in the local iron and steel industries. It is feared that 
should there be an early termination of the boom in the 
United States, the home and other markets will be 
flooded with their surplus output. 


South Yorkshire Coal Trade.—The Christmas holidays 
at the pits will, in most cases, be restricted to three days. 
During the present year the steam coal trade has been 
remarkably steady. The rate of 93. per ton granted at 
the beginning of the year is still in force. The gas coal 
contracts in the summer were made at 1s. per ton less 
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than the previous year, and house coal has been selling 
at fair rates, although somewhat lower than the previous 
year. Strikes at several pits have enabled those working 
to put in fairly full time, and the demand at present is 
very nearly equal to the output of the pits now working. 
The question of wages is still under consideration, and it 
is hoped there will be no difficulty in connection with it, 
considering how much the trade of the district depends 
upon unanimity of working on the part of masters and 
men, and the difficulty there has been experienced in 
recovering the trade which was driven away from this 
district by previous disturbances. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Monday. 

The Cleveland Iron Trade.—As is usual at this season 
of the year, business is very quiet, and in the absence of 
transactions it is no easy matter to fix quotations. Sellers 
in some cases show a little anxiety to enter into contracts, 
but their offers do not tempt buyers into the market. 
Though orders might be placed for delivery over periods 
next year at a good deal below current quotations, buyers 
show no disposition to do forward business. No. 3 g.m.b. 
Cleveland pig iron may be put at 47s. for early f.o.b. 
delivery, but that is a price which buyers consider rather 
high, and they look for still further reductions in the early 
future. No. 1 is about 58s. 6d., and No. 4 foundry 
46s. 6d. Forge qualities of pig are firmer than might be 
expected, seeing that they will be plentiful during the 
holidays. Grey forge is quoted 46s. ; mottled, 45s. 6d. ; 
and white, 45s. Kast Coast hematite pig does not 
fall in proportion to Cleveland iron; but it must be 
remembered that it did not rise to the same extent. For 
early delivery of Nos. 1, 2, and 3 East Coast brands about 
56s. is the price, and No. 4 is put at 53s. Spanish ore is 
unaltered, rubio being 15s. 6d. ex-ship Tees. 


Manufactured Iron and Steel.—There is very little new 
in the manufactured iron and steel branches. O:ders are 
scarce, and producers, with the exception of rail-makers, 
complain a good deal about being short of work. Manu- 
facturers of cast-iron chairs, however, are doing more 
than they were a little while ago. The following are the 
market quotations : Common iron bars, 6V. 5s. ; best bars, 
6l. 15s. ; iron ship-plates, 6/. 5s. ; iron ship-angles, 6/. 2s. 6d. ; 
iron boiler-plates, 7/. 5s. ; steel ship-plates, 5/. 10s. ; steel 
ship-angles, 5/. 7s. 6d. ; and steel boiler-plates, 7/7. 10s.— 
all less the customary 24 per cent. discount. Heavy sec- 
tions of steel rails are 5/. 10s., and cast-iron railway 
chairs 3/. 12s. 6d.—both net cash at works. 


Shipbuilding Orders.—Complaints of scarcity of orders 
for vessels are numerous. It is therefore pleasing to be 
able to report that Messrs. R. Craggs and Sons, of 
Middlesbrough, have secured from the Prince Line Com- 
pany, of Newcastle-on-Tyne, a contract for the building 
of an 8000-ton fast superior cargo steamer intended for 
the company’s New York and South African service. 
The vessel will run at 12 knots. The Prince Company have 
placed a similar order with a Sunderland firm. 


Coal and Coke.—The demand fer Durham coal is ver 
full, especially for gas qualities. There is also a g 
demand for Labor coal. Quotations all round show 
little or no change. Coke continues in good request. 
About 16s. is the general quotation for average blast- 
furnace qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has shown little change. 
There has been a shortage of available tonnage. The best 
steam coal has been making 14s. to 14s. 3d. per ton, 
while secondary qualities have made 13s. to 13s. 6d. per 
ton. Household coal has shown no important change ; 
No. 3 Rhondda large has been quoted at 14s. to 14s. 9d. 
per ton. Foundry coke has been making 18s. 6d. to 20s. 
per ton, and furnace ditto, 15s. to 17s. 6d. per ton. 
As regards iron ore, Rubio has brought 14s. 6d. to 14s. 
9d. per ton, Almeria, 14s. 9d. per ton, and Tafna 15s. 3d. 
to 15s. 6d. per ton. 


The ‘‘ Kent.”—The Kent cruiser has returned to Ports- 
mouth after a successful 30 hours’ trial at four-fifths power. 
Her engines and boilers worked satisfactorily, her indicated 
horse-power having been 16,209, with a coal consumption 
of 1.83 lb. per indicated horse-power, while she attained a 
speed of 20.43 knots per hour. 


Portland.—Developments are in progress at Portland 
which will add considerably to the importance of that 
station. Instead of a sea-going admiral, a rear-admiral is 
to be appointed, and the Weymouth Town Council is 
considering the advisability of offering a site to the 
Government for an Admiralty house. Defensive works 
are proceeding as rapidly as possible, and new works at 
the Nothe Fort are also being taken in hand. For the 
accommodation of the su rintending engineer, the 
harbour-master, and other officials, the Government con- 
template erecting houses at Portland, so that these 
officers may reside on the island. 


The Swansea Valley.—The tinplate trade has shown 
rather a firmer tone. The chief tinplate works of the dis- 
trict have posted up notices to the effect that the mills 
will be closed from the 20th inst. to the 29th inst. The 
steel trade is in as good a condition as can be reasonably 
expected at this time of the year. Stocks are generally 
low, and this is regarded as a good augury. 

Commencement of a New Cruiser.—A new cruiser has 
been commenced at Pembroke, but she will not be actu- 
ally Jaid down on the building slip for another ten days or 
a fortnight: 





MISCELLANEA. 


A RECENT report by Mr. Henry Cooke, British com- 
mercial agent in Russia, gives the total length of the 
Siberian Railway as 5194 miles, of which 3581 miles lie 
in Russian territory and the rest in China. Regular 
traffic is now open to the Manchurian frontier, and next 
year the whole line will be opened to the public service. 


At the meeting of the Institution of Junior Engineers, 
held at the Westminster Palace Hotel, on December 12, 
the chairman, Mr. Kenneth Gray, presiding, the paper 
read was on ‘‘ A New Automatic ai way Coupling Com- 
pared with the Existing System upon the British Rail- 
ways,” by Mr. A. T. Swaine, A.M. Inst. Mech. E., 
member. . 


It is stated that nearly 13 per cent. of the weight of 
Mesaba ore now mined and transported tothe steel works 
at Pittsburgh is lost as dust. With a view to reducing this 
an experimental "ig onsoped lant is now being erected 
at the works of the Jones ed Laughlin Steel Company, 
Pittsburgh. This plant will be capable of briquetting 
250 tons of ore-dust per day. 


The traffic receipts for the week ending December 14, 
on 33 of the principal lines of the United Kingdom, 
amounted to 1,782,617/., which was earned on 20,251} 
miles. For the corresponding week in 1901 the receipts 
of the same lines amounted to 1,711,904/., with 20,153} 
milesopen. There was thus an increase of 70,713/. in the 
receipts, and an increase of 98 in the mileage. 


A gear-cutting machine capable of cutting the teeth 
of wheels up to 30-ft. in diameter by 5 ft. width of face 
has recently been erected at the works of Messrs. R. D. 
Nuttall and Co., of Philadelphia. The teeth may be as 
much as 10-in. pitch. They are planed and not milled, 
a template being used to guide the cutting-tool along the 
correct path and assure true teeth. The machine is 
electrically driven by a motor of 10 horse-power. 


An open competitive examination for not fewer than 
twelve situations as assistant examiner in the Patent 
Office will be held by the Civil Service Commissioners in 
February next. The examination will commence on the 
17th of the month, and forms of application for admission 
to it will probably be ready for issue in the course of a few 
days; they will be obtainable on request addressed by 
letter to the Secretary. Civil Service Commission, Bur- 
lington-gardens, London, W. 


New sewage-disposal works are to be erected at Reigate. 
The ‘‘ bacterial ” system is to be adopted, the present 
methods of precipitation and land treatment having 
proved inadequate, the land becoming sewage sick. An 
experimental plant was laid down in 1898, and has given 
good results. In the new scheme the sewage will be 
taken from the ‘‘catch” tanks and distributed over the 
bacteria beds by Candy-Whittaker revolving sprinklers. 
There will be two sets of these beds—viz., roughing-beds 
and finishing-beds, polarite being adopted for the filtering 
material in the latter. 


Wireless telegrams directed to His Majesty King 
Edward VII., and to the King of Italy, were received at 
Poldhau, on the 21st inst., having been transmitted from 
Cape Breton across the Atlantic. The greatest credit is 
due to Signor Marconi and his financial backers for the 
successful accomplishment of this remarkable feat, and 
we hope that they will all be able to reap a substantial 
reward for their enterprise. It should, however, be 
stated that there are grave doubts as to whether wireless 
telegraphy across the Atlantic is possible without the 
sacrifice of all shorter distance work. The very powerful 
impulses necessary for success in telegraphing in this way 
from Cornwall to Cape Breton and vice versd appear to 
affect the work of every receiver within some miles of the 
transmitter. 


The report of the council of the Association of Technical 
Institutions, to be presented at the annual meeting on 
January 6, at the Goldsmiths’ Hall, expresses satisfaction 
that the Education Bill was amended in several particu- 
lars in accordance with the suggestions of the association 
in the direction—(1) of making it compulsory on county 
and borough councils to undertake the supervision of 
elementary education ; (2) of giving increased financial 
support to education from various sources. ‘The report 
also urges the claims of the association to representation 
on the consultative committee of the Board of Education 
and the Teachers’ Registration Council. The council 
have notified to the Board of Education their regret that 
no scheme of block grants has been applied to the adult 
day classes in technical institutions. Two members of 
the association, Principals Reynolds and Wells, have been 
appointed by the Board of Education as representatives 
on the Examinations Board of the City and Guilds of 
London Institute. The council have circulated to mem- 
bers particulars as to students in German technical insti- 
tutions. The council recommend Sir J. Wolfe Barry for 
nomination at the annual meeting as president for 1903. 


Mr. Alfred Mosely, the organiser of the Mosely Labour 
Commission, with several delegates, arrived at Liver- 

901 from New York on Sunday morning by the Cunard 
iner Umbria. Mr. Mosely stated that he was quite satis- 
fied with the result of the Commission, which had been 
received everywhere in America with the greatest kind- 
ness. Their labours were now over except the drafting 
of the reports, and he expected that these would be pub- 
lished within a few weeks. Mr. Mosely said that he 
fully expected that changes would be made in the methods 
of some English trades as the result of the reports of the 
delegates to their various trades, but he could not antici- 
pate those reports by indicating any lines of suggested 
improvement. Mr. Mosely was emphatic in his opinion 
as to the superiority of American workmen over English 





workmen. They worked, he said, harder, and were better 
trained and educated. He added that in the autumn he 
intends to take out a Commission to investigate the educa- 
tional conditions of the United States. Several trade 
delegates who were also on board the Umbria maintained 
that the English workmen were as efficient as those of 
America, the superiority of American production depend- 
ing on their vastly better machinery. The delegate of 
the weaving industry of the northern counties said that 
Lancashire had nothing to fear from American methods. 


_ The Engineering Standards Committee, which began 
its operations in June, 1901, has agreed upon a series of 
recommendations in several trades using iron and steel, 
which will be published immediately. The movement 
was unofficial in its origin, but the Government depart- 
ments have been in entire sympathy with the work of the 
committee, and have co-operated in their labours. The 
committee owes its existence to a resolution of the council 
of the Institution of Civil Engineers in favour of the 
appointment of a committee ‘‘to consider the advisability 
of standardising the various kinds of iron and steel sec- 
tions, and, if found advisable, then to consider and report 
as to the steps which should be taken to carry such stan- 
dardisation into practice.” The Iron and Steel Institute, 
the Institutions of Mechanical Engineers, Naval Archi- 
tects, and Electrical Engineers were asked to co-operate, 
and a committee was appointed to undertake the work. 
There are 15 different committees and sub-committees, 
composed of 102 members, these being mainly men con- 
nected with the great iron and steel industries. To this 
number the Government departments contribute 14 repre- 
sentatives ; and in addition to the institutions already men- 
tioned, representatives have been appointed by the Insti- 
tution of Engineers and Shipbuilders in Scotland, Lloyd’s, 
the Incorporated Association of Municipal Engineers, the 
Light Tramways, and Railways Association, the Rail- 
way Companies’ Association, the Railway Engineers’ 
Association, and the International Testing Association. 
The sub-committee dealing with structural steel has re- 
ported that for ‘“‘channels” there should be 28 standard 
sections instead of 63, previously rolled, the Germans 
having 20 standard sections, and the Americans 14. Then 
in ‘‘angles of unequal sides” they recommend 30 standard 
sections in the place of 59 previously rolled, the Germans 
having 14standard sections and the Americans 18. In 
‘*beams” they recommend 30 standard sections in place 
of 49 previously rolled, the Germans having 33 standard 
sections and the Americans 17. The committee add that 
there are at present 71 different sizes of tram-rails rolled 
(the differences between many of them being insignifi- 
cant), and they propose to reduce the 71 to five, ranging 
from 90 1b. to 110 tb. Tt has been estimated by an ex- 
perienced steel-maker that the effect of standardising 
these rolled sections for structural steel alone will effect 
a saving of 5s. per ton, and this should secure an annual 
saving of 750,000/.; it will, moreover, obviate the waste of 
capital by having special rolls and tools in order to pro- 
duce odd sizes. 








West Bromwich Tramways.—Friday last, the 19th 
inst., witnessed the re-opening of the West Bromwich 
tramways, which have been taken over by the town 
council, re-constructed and electrically equipped. The 
total cost of the work, which has to be borne by the West 
Bromwich Corporation, including 37,500/., the purchase 
price of the old lines, will be nearly 140,000/, but the cor- 

ration anticipates that this sum will be repaid by the 
3ritish Electric Traction Company under a 21 years’ 
agreement for the working of the tramways. Electricity 
for ag trams is being supplied from the corporation 
works. 





THE AMERICAN IRON TraApgE.— American rail mills 
have now accumulated orders for next year to the extent 
of 1,800,000 tons, while further inquiries are pending on 
both home and Canadian account. American structural 
mills continue to receive good orders; one contract 
recently secured is for 12,000 tons, for a bank building in 
Chicago. The year is closing favourably for American 
blast-furnaces, the weekly productive capacity of the 
furnaces in blast at the commencement of December 
being returned at 343,581 tons, as compared with a cor- 
responding productive capacity of 324,761 tons per week 
at the commencement of December, 1901, and 228,846 
tons per week at the commencement of December, 1900. 

ForHERGILL Prizk.—The council of the Society of 
Arts, acting on the recommendation of the judges ap- 

inted by them—Sir William H. Preece, KCB, 

-R.S., Mr. Robert Kaye Gray, and Mr. Alexander Sie- 
mens—have awarded the prize of 50/., together with a 
silver medal, offered for an essay on ‘‘ Existing Laws, 
Bye-Laws, and Regulations Relating to Protection from 
Fire, with Criticisms and Suggestions,” to Mr. T. Brice 
Phillips, sanitary inspector to the Uckfield Rural District 
Council, of 4, Aylesford-terrace, Uckfield, for the essay 
bearing the motto ‘‘ Fiat Lux.” The council have also 
awarded a prize of 10/. with a bronze medal to Mr. George 
H. Paul, Lydford, Cyprus-road, Finchley, N., for his 
essay bearing the motto ‘‘ Ariston Metron ;” and a similar 

rize to Mr. W. Craig Henderson, D.Sc., 1, Brick-court, 
heen E.C., for his essay ~— the motto ‘Sola 
Virtus Nobilitat,” these two essays being considered to 
be equal in merit. They also consider the essay sent in 
by Captain Arthur W. C. Shean, 18, Finsbury-circus, 
E.C., bearing the motto ‘‘ Fuego” to be worthy of honour- 
able mention. The judges reported that the essays were 
on the whole of a meritorious character, and, generally, of 
a high class. It is proposed that the prize essay should be 
read as a paper at one of the ordinary meetings of the 
Society of Arts. In all, twelve essays were received in 
res;onse to the offer, 
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THE SOUTH RUSSIAN IRON INDUSTRY. 
(For Description, see Page 860.) 





Fic. 4. Upper Levert or ScaLevatKa Iron MINE, 
Krivoy Rog Orr Rearon. 














Fic. 5. SouTHern Quarry or SHALTAIA REKA IRon Mine, 
Krryoy Rog Ore Reaion, 











Fic. 7. IvanovKA MANGANESE MINE, NEAR NICOrOL ; SHOWING 
SHAFT AND ‘‘ BARABAN,” OR Drum. 

















Fic. 9, CHarcinc MecHANism oF Bretata Biast-FURNACE3 
Donetz Reaion, 














Fic. 8, GeneraL View, Brevata Biast-Furnaces, Donetz District. 








Fic. 10, Srock-Yarp or Brevara Brast-FuRNaces, Donetz REGION, 
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THE NEW PATENT ACT. 


THE Government measure for the amendment of 
our Patent Laws, which has just received the 
Royal Assent, and was alluded to in the King’s 
Speech as an important measure, may be regarded 
as contemplating one of the most striking advances 
upon previous practice ever attempted in this 
country. 

For very many years we have consistently urged 
the desirability, alike in the interests of inventors 
and of the public, of some preliminary examina- 
tion as to novelty, coupled with ample provision 
against injustice and consequent hardship, such as 
have been found to flow from the practical applica- 
tion of preliminary examination as_ heretofore 
carried out elsewhere, notably in the United States, 
in Germany, and in other countries which have 
attempted to shape their practice more or less on 
the same lines as those two countries. 

Some thirty years ago Mr. Lloyd Wise proposed 
that every application for letters patent should 
undergo examination as to whether the invention 
was wanting in novelty, regard being had to prior 
publications in the Patent Office ; and that should 
the result of the examination be unfavourable, the 
applicant should, nevertheless, be entitled to obtain 
his patent, subject, where needful, to the insertion 
in his specification of an acknowledgment of the 
existence of the prior matter found and pointed out 
by the Patent Office officials, with a clear statement 


3| of what he nevertheless claimed. 


He also urged that there should be no publica- 
tion of any report or opinion of the examining 
authorities as respects any application fora patent, 
saving reports of proceedings in disputed cases. 
Thus, on the one hand, applicants who had been 
anticipated would be saved the useless expenditure 
they might incur if left in ignorance of the fact ; 
and, on the other hand, they could not become 
sufferers by reason of erroneous judgment of the 
examining authorities. Moreover, the public 
would, in any nice case, be amply protected by 
having all the facts (and facts only) placed in 
juxtaposition before them in the specification. 
The author of this scheme laboured almost in- 





cessantly to promote its adoption, securing for it 
the approval of many eminent authorities and in- 
fluential societies, though often not without great 
difficulty, because there appeared to be a widespread 
conviction that if, as the result of official investiga- 
tion, an invention appeared to have been antici- 
pated, it would be contrary to the public interest 
that letters patent should issue in respect of it. 
Widespread misapprehensions had to be over- 
come. There were those who imagined that patents 
granted in countries where official examination ob- 


2| tained were practically indefeasible ; in other words, 


that they carried with them some kind of Govern- 


“ment guarantee. There could be no greater mistake. 


There were many who failed to realise how widely 
expert opinion may differ in a given case, and how 
unreasonable it is that an inventor should be re- 
quired, practically, to conduct a kind of one-sided 
lawsuit preparatory to securing protection for his 
invention, and this at a time when, as yet, he is 
usually not prepared with those practical proofs 
(the results of actual user) which often go so far 
to support a patent when its validity is seriously 
contested in a Court of Law. The originator’s 
intention was that there should be absolutely fair 
play both to the inventor and to the public, and 
that where the inventor believed himself to have 
carried matters beyond what had been the state 
of public knowledge prior to his application for a 
patent, he should receive the grant at his own risk, 
for what it might be worth, without any indication 
of official bias, but at the same time under condi- 
tions which would reasonably protect the public. 

Such have been the considerations which have 
induced us from the very outset to cordially sup- 
port the scheme. So far back as 1883 the thin end 
of the wedge was inserted. Section 9 of the Act of 
that year contained a provision against publication 
of reports of examiners, which, as subsequently 
amended by the third section of the Act of 1888, 
is in these words : ‘‘ Reports of Examiners shall 
not in any case be published or be open to public 
inspection, and shall not be liable to production or 
inspection in any legal proceeding, unless the 
Court or officer having power to order discovery 
in such legal proceedings shall certify that such 
production or inspection is desirable in the inte- 
rests of justice, and ought to be allowed.” But 
in those days the Government fought shy of so 
great an undertaking as an official investigation 
into novelty, and it has required all these years of 
constant hammering to bring about the important 
change for which the new Act at length makes 
provision. 

The investigation is to be limited not only to 
prior English patents, but to those not more than 
fifty years old, and, in this connection, there is 
embodied a modification of a further suggestion 
which the author of the particular examination 
scheme, in co-operation with other members of the 
Association for the Reform and Codification of the 
Law of Nations, strongly advocated shortly after the 
Hague Conference of 1875—viz., that a prior patent 
exceeding a certain age should not of itself be fatal. 
According to the new Act, the examiner is to 
make an investigation for the purpose of ascertain- 
ing whether the invention claimed in an applicant’s 
complete specification has been wholly or in part 
claimed or described in any specification (other than 
a provisional specification not followed by a com- 
plete specification) published before the date of the 
application, and deposited in the Patent Office 
pursuant to any application for a patent made in 
the United Kingdom within fifty years next before 
the date of the application. 

If on investigation it appears that the invention 
has been wholly or in part claimed or described 
in any such specification, the applicant is to be 
informed thereof ; and he may, within such time 
as may be prescribed, amend his specification, and 
the amended specification is to be investigated in 
like manner as the original specification. 

The examiner is to report to the Comptroller the 
result of his investigations in such manner as the 
Board of Trade may direct. The provisions of 
previous Acts respecting non-publication of reports 
are to apply to examiners’ reports as to novelty. 
If the Comptroller is satisfied that no objection 
exists to the specification on the ground that the 
invention claimed thereby has been wholly or in 
part claimed or described in a previous specification 
as before mentioned, he is, in the absence of any 
other lawful ground of objection, to accept the 
specification. If the Comptroller is not so satisfied, 
he is, after hearing the applicant, and unless the 
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objection be removed by amending the specification | of enforcement, operate as if it were embodied in | was declared to be a body capable of being sued. 
to the satisfaction of the Comptroller, to determine | a deed granting a licence, and made between the| This was appealed against, and the Master of 


whether a reference to any, and, if so, what, prior 
specifications ought to be made in the specification 
by way of notice to the public. An appeal will lie 


| parties to the proceeding. In awarding costs, the 
‘Judicial Committee may have regard to any 
| previous request for, or offer of, a licence made 


the Rolls, together with Lords Justice Collins and 
| Sterling, decided that the name of the Amalgamated 
Society of Railway Servants must be struck out of 


from the decision of the Comptroller to the law either before or after the application to the Com- | the record, and the injunction against the defendant 


officer. 

Where a provisional specification has been lodged 
in the first instance, the time for depositing the 
complete specification is reduced to six months, 
instead of nine. The investigations and reports 
are not to be held in any way to guarantee the 
validity of a patent, nor is any liability to attach 
to the Board of Trade or any of its ofticers in con- 
nection therewith. 

The Board of Trade, with the sanction of the 
Treasury, may prescribe an additional fee not ex- 
ceeding 1l., to be payable on the sealing of the 
patent. This provision for preliminary examina- 
tion is to come into operation at such date as the 
Board of Trade may by order direct, and will apply 
only to applications made after that date. 

An invention covered by any patent granted on 
an application to which the above provision applies 
will not be deemed to have been anticipated by 
reason only of its publication in a specification 
deposited in the Patent Office pursuant to an 
application made not less than fifty years before 
the date of the application for patent therefor, 
or of its publication in a_ provisional specifi- 
cation of any date not followed by a complete 
specification. 

The lines on which it seems probable that effect 
will be given to the examination provisions of the 
new Act will be found fully set out in an article 
entitled ‘‘ Preliminary Examination of Applications 
for Patents” which appeared in ENGINEERING of 
November 23 (vol. 1xx, page 671). 

Another highly important matter dealt with in 
the new Act is that of compulsory licences, a sub- 
ject as to which wide differences of opinion have 
from time to time manifested themselves. It is 
provided that any person interested may present a 
petition to the Board of Trade alleging that the 
reasonable requirements of the public with respect 
to a patented invention have not been satisfied, and 
praying for the grant of a compulsory licence, or, in 
the alternative, for the revocation of the patent. 
The Board of Trade is to consider the petition, 
and, if the parties do not come to an arrangement 
between themselves, the Board of Trade, if satisfied 
that a primd facie case has been made out, is to 
refer the petition to the Judicial Committee of the 
Privy Council, and if the Board are not so satis- 
fied, they may dismiss the petition. 

Assuming a petition to be referred to the Privy 
Council, if it be proved to the satisfaction of the 
Judicial Committee that the reasonable require- 
ments of the public with reference to the patented 
invention have not been satisfied, the patentee may 
be ordered by an Order in Council to grant licences 
on such terms as the Committee may think just; or 
if they be of opinion that the reasonable require- 
ments of the public will not be satisfied by the 
grant of licences, the patent may be revoked by 
Order in Council. No order of revocation is to be 
made before the expiration of three years from 
the date of the patent, or if the patentee gives 
satisfactory reasons for his default. On the hear- 
ing of any petition the patentee and any person 
claiming an interest in the patent, as exclusive 
licensee or otherwise, must be made parties to 
the proceeding, and the law officer, or such other 
counsel as he may appoint, will be entitled to 
appear and be heard. 

If it be proved to the satisfaction of the Judicial 
Committee that the patent is worked, or that the 
patented article is manufactured exclusively, or 
mainly, outside the United Kingdom, then, unless 
the patentee can show that the reasonable require- 
ments of the public have been satisfied, the peti- 
tioner will be entitled either to an order for a 
compulsory licence, or, subject to the above pro- 
viso, to an order for the revocation of the patent. 
The reasonable requirements of the public will be 
deemed not to have been satisfied if, by reason of 
the default of the patentee to work his patent or to 
manufacture the patented article in the United 
Kingdom to an adequate extent, or to grant licences 
on reasonable terms, (1) any existing industry or 
the establishment of any new industry is unfairly 
prejudiced ; or (b) the demand for the patented 
article is not reasonably met. 

An Order in Council directing the grant of any 
licence will, without prejudice te any other method 


| mittee, of whom three members are to constitute 
| @ quorum. 

The provisions as to compulsory licences and 
| working are to apply to patents granted before as 
|well as after the commencement of the Act. 
| They have a somewhat strong family likeness to 
provisions which obtain in some foreign countries, 
and which have operated to greatly discourage 
English inventors from applying for patents abroad, 
after having experienced the practical operation of 
such provisions. But, on the other hand, there 
has been in this country a growing feeling that 
some provision should be made for the protection 
of home manufacturers against the unfair competi- 
tion which has occasionally arisen in consequence 
of processes patented here being carried on exclu- 
sively in foreign countries, whence our markets 
have been flooded with the products, to the detri- 
ment, as is contended, of our own manufacturing 
industries. 

The Judicial Committee of the Privy Council is a 
tribunal in whose hands it is to be expected that 
the interests of deserving patentees will be reason- 
ably safe ; and although it is going a long way to 
provide that if the Committee are of opinion that 


| union dissolved ; but otherwise the injunction con- 
| tinued in force. The case was carried to the House 
| of Lords, when the decision of the Court of Appeal 
| was reversed, and the name-of the defendant union 
| was restored. The judgment of Mr. Justice Far- 
| well was therefore upheld in its entirety. The 
| plaintiffs thereupon entered an action for damages 
| against the union and its officials, on the basis of 
the judgment of Mr. Justice Farwell in granting 
the injunction. The damages, in round figures, 
were laid at 24,0001. The action for damages was 
heard before Mr. Justice Wills and a special jury, 
and occupied thirteen days. It concluded on 
Friday last in a verdict in favour of the plaintiff 
company, as against the defendant union and its 
officials. The question of damages was reserved 
until the next sittings of the court, after the 
holidays. 

There was very little dispute about the main 
facts of the case, as to the strike, the picketing, 
breach of contract, and breach of the peace. 
Counsel for the defendants sought generally to 
shift, or limit, the responsibility for the acts com- 
plained of from the shoulders of the parties respec- 





tively whom they represented—namely, the union 


the grant of licences will not suftice, a patent may | and the two officials whose names were included in 
be revoked, yet in actual practice we do not think} the record. The judge in summing up stated that 
it probable that such a drastic course will be!a strike, if confined to lawful methods, was not 
much resorted to. Asa matter of fact, it has been | actionable. In this case it was complicated by 
usual for letters patent to contain a proviso ‘‘that| breach of contract and breach of the peace. He 
these our letters patent are on this condition that, | held that there was concerted action by the two 
if at any time during the said term it be made to| defendant officials, and that they knew the conse- 
us, our heirs or successors, or any six or more of our | quences that would follow. He thereupon put a 
Privy Council, that this our grant is contrary to| series of three questions to the jury—namely, 
law, or prejudicial or inconvenient to our subjects | whether the defendants had conspired to injure the 
in general these our letters patent shall | plaintiffs’ business; whether they had unlawfully 
forthwith determine, and be void to all intents| persuaded the men to break their contracts ; and 


and purposes, notwithstanding anything herein- 
before contained.” 

The proviso is of great antiquity : a substantially 
identical clause being found in patent grants prior 
to the Statute of Monopolies. In modern times, 
however, no recourse has been had to this mode 
of getting rid of a patent. 

The Judicial Committee of the Privy Council 
has been selected since the Government Bill was 
originally introduced, presumably in view of the 
fact that reference of such questions to the High 
Court, with right of appeal, would be likely 
to result in protracted litigation. On the other 
hand, when it is remembered that costs in 
Privy Council cases are exceptionally heavy, some 


in cases that come before the High Court, it 
is almost to be feared that there may be 
cases (though let us hope they will at least be 
extremely rare) in which deserving patentees may 
feel unequal to the tremendous strain which would 


ceive to be their rights. However, the language 
employed in the Act, and the fact that every case 


of the fees being practically double those payable | 


attend the attempt to defend what they might con- | 


| whether they had authorised and assisted in carrying 
out the strike by unlawful means. The jury re- 
plied in the aftirmative to all the questions. This 
was a verdict in favour of the plaintiffs, carrying 
costs against the defendants, the damages to be 
assessed at some future date. The most serious 
allegation was the breach of contract, and this was 
complicated by charges of intimidation and breaches 
of the peace. Breach of contract was not denied, 
and the rebutting evidence as to intimidation did 
not materially alter the facts. As regards the 
union, it supplied the means for carrying on the 
strike, the picketing, and the payment of men who 
had been induced to break their contracts. The 
relative liability remains to be assessed. Under 
the old law, the men personally would have been 
held individually responsible, criminally for intimi- 
dation, and civilly under the Master and Servant 
Act, 1867, for any breach of contract; and, in 
default, by imprisonment. Prior to that Act, 
breaches of contract by workmen and ‘servants 
were indictable, even under the Summary Juris- 
| diction Acts, and were punishable by imprison- 
|ment without the option of a fine. The penalty 





will go primarily to the Board of Trade, lead to the | has been changed, but the offence remains; and 
hope that in all probability the good oftices of that | the intention of recent decisions seems to have been 
department will be available, and will generally | to fix the monetary responsibility upon the collective 
result in bringing about a satisfactory solution) members of a trade union by whom the offence has 
without recourse to the final tribunal. | been promoted or condoned. 
| There appears to be some difference of opinion 
ss fi , | to the effect of the verdict of the jury in this case. 
TRADE UNION LAW.—THE TAFE In reality it does not go beyond what has always 
VALE CASE. been recognised as just law. They found that: (1) 
Tue Taff Vale case has passed another stage in| ‘‘ The defendants had conspired together to molest 
its long journey, but has not yet arrived at its | and injure the plaintiffs in their business by unlaw- 
tinal destination. The jury have given a verdict | ful means ; (2) that they, or either of them, had 
in favour of the plaintiff company, as against the | unlawfully persuaded the men whose notices had 
defendant union and its officials; but the judg-| not expired to break their contracts ; and (3) they, 
ment of the Court has yet to be given, and also the | or either of them, had authorised and assisted in 
assessment of damages. The strike out of which! carrying out the strike by unlawful means.” The 
the case arose took place in August, 1900, or some verdict was based on the fact that the jury regarded 
two years and four months ago. Since then litiga- | all those charges as proven by the evidence. The 
tion has been, in a sense, continuous. The Taff) right to strike and the right to picket are not 
Vale Railway Company obtained an injunction touched, provided that, as regards the first, there 
against the Amalgamated Society of Railway Ser-| was no breach of contract; and, as regards the 
vants and certain of its officials, restraining them | second, no intimidation, or any breach of the 
from interfering with the business of the company | peace. The Judge laid stress upon the right of 
or its employés. In granting the injunction Mr. | every man to earn his own living in his own way. 
Justice Farwell in his judgment laid down some|It is the duty of the State to safeguard such a 
broad principles pertaining to the responsibility of | right. As regards conspiracy, it means concerted 
a trade union, as such, for the acts of its officials and | action to produce a common end ; but either the 











members; the effect of whieh was that the union ; object or the nieans must be unlawful, or rio action 
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at law will lie. The real point of interest to 
trade unions has yet to be decided—namely, the 
liability of their funds for damages sustained by 
the action of its officials. That is aftirmed in the 
decision of Mr. Justice Farwell, and sustained by 
the House of Lords; but the extent of responsi- 
bility has yet to be decided in the Taff Vale case. 








THE OSAKA EXHIBITION, 1903. 

THE Japanese Government is evidently anxious 
to attract visitors from foreign countries to the 
Fifth National Industrial Exhibition, which is to 
be held at Tennoji, in the City of Osaka, from 
March 1 to July 31, 1903, so that they may have 
an opportunity of seeing the progress which Japan 
has made in the applications of science to industry, 
and making themselves acquainted with the oppor- 
tunities for commercial intercourse. Baron T. 
Hirata, His Imperial Japanese Majesty’s Minister 
for Agriculture and Commerce, and the Vice-Presi- 
dent of the Exhibition, is issuing invitation cards 
to the Exhibition, which entitle the bearers to 20 
per cent. discount on single fare outward and home- 
ward by the steamers of the Nippon Yusen Kaisha, 
and various other advantages are also being ar- 
ranged for such visitors. The invitation cards 
may be obtained at the Consulate-General of Japan, 
84, Bishopsgate-street Within, London, E.C. 

The Exhibition authorities have also offered 
special facilities to foreign exhibitors, with the 
wish of having a display of the most advanced 
types of European and American products. No 
charge has been made for space or motive power, 
and goods for the Exhibition are to be admitted 
free of duty. The exhibits have been classified 
into the following ten departments: (1) Agricul- 
ture and Horticulture ; (2) Dendrology ; (8) Aquatic 
Products ; (4) Mining and Metallurgy ; (5) Chemi- 
cal Industry ; (6) Dyeing and Textile Industry ; 
(7) Manufacturing Industry ; (8) Machinery ; (9) 
Education, Science, Sanitation, and Economy ; 
(10) Fine Arts and Art Industry. The exhibits 
are to be displayed in eight buildings, as follows : 
Agricultural and Dendrological, Aquatic Products, 
Manufactures, Machinery, Education, Fine Arts, 
Zoological, and an Aquarium. In addition there 
is to be a special building for the exhibits from 
foreign countries. From the regulations which 
have been issued by the executive of the Exhibi- 
tion, it is evident that every detail has been care- 
fully thought out, and all the departments organised 
in a most thorough manner. 

In the Department of Agriculture and Horticul- 
ture there are to be specimens of all the agricul- 
tural and animal products in ordinary use, and of 
the various manufactures connected with them. 
Tllustrations will be given of the various processes 
employed, and there will be a very large display 
of agricultural implements and tools. The Horti- 
cultural Section will be particularly interesting, 
and will show the great skill the Japanese have 
attained in the cultivation of flowers and in the 
laying out of gardens. In the Department of Den- 
drology there will be specimens of the timbers used 
for architectural and civil engineering purposes and 
of the various products used in manufactures, and 
many illustrations will be given of the methods of the 
management of. woods and forests and of the 
appliances connected therewith. The Department 
of Aquatic Products will be very complete, and will 
be most interesting, not only from a commercial, 
but also from a scientific point of view, as the 
Japanese are able to teach us many things with 
regard to the utilisation of aquatic, and especially 
of marine, products. We have not yet by any 
means fully realised the value of the riches of the 
ocean. The Department of Mining and Metallurgy 
will not be so important, relatively, as a correspond- 
ing department would be ina European or American 
exhibition ; still, it will not only show the nature 
of the mineral resources of Japan, but also indi- 
cate how far modern methods have been adopted 
in their utilisation. Probably the Department of 
Chemical Industry will best show the develop- 
ments of the applications of science, and the list 
of exhibits seems to include almost all the more 
important applications of chemistry to industry. 
No doubt foreign visitors will not be content with 
an examination of the contents of this section of 
the Exhibition, but will also endeavour to make 
themselves acquainted with the actual manufac- 
tories, so that they may form an idea of their 
capacities. The dyeing and weaving industries will 


very instructive, as the Japanese have not only 
maintained the high standard of their old indus- 
tries, but have also taken advantage of many of the 
applications of Western science and art. 

The Departments of Mechanical Engineering and 
Machinery will, no doubt, be very carefully ex- 
amined by the engineering visitors, for the purpose 
of ascertaining how far the Japanese have dis- 
played originality in design and manufacture. They 
are sometimes called mere copyists, but we believe 
that the Exhibition will dispel this idea, and show 
that, while they have taken advantage of the 
most improved appliances of Western nations, they 
have adapted them to the conditions of their own 
country, and in many cases have shown consider- 
able originality both in design and construction. 
The specimens of machinery are very varied, and 
include almost everything which we would expect 
to see in a Kuropean exhibition. 

The Section of Education, Science, Hygiene, and 
Economy will be studied with great interest by 
educationists and scientific men. Japan has made 
wonderful progress in education during the past 
quarter of a century, and this section will, in 
effect, be a description of what has been done, and 
of the means which have been taken to place Japan 
on the same educational level as other nations. 
The Department of Fine Arts and fine art objects 
will probably show a curious blending of old Japan 
with Europe, which will be very interesting as 
showing a process of evolution, although lovers of 
Japanese art will probably prefer that of the purely 
native school. Art, however, reflects the life of 
the people, and that could not change without being 
reflected in the art of the country. 

Altogether the Osaka Exhibition promises to be 
not only very interesting, but also useful from a 
commercial point of view ; and we have no doubt 
many visitors from Europe and America will take 
the opportunity of making themselves acquainted 
with a country, the rapid development of which 
has been the most striking event in the last quarter 
of the nineteenth century. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 19th inst., an ordinary 
monthly meeting of the Institution of Mechanical 
Engineers was held at the Institution House, 
Storey’s Gate, the President, Mr. William H. Maw, 
occupying the chair. 

Before proceeding to the general business of the 
meeting, the President stated that it was his painful 
duty again to announce the loss by death of one of 
their most distinguished honorary members. Since 
he had last addressed them there had passed away 
Sir William Roberts-Austen. The work that Sir 
William had done for the Institution was so fresh 
within the memory of members that there was no 
need for him to dwell upon it at any length. The 
Alloys Research Committee was founded in 1889, 
and Sir William Roberts-Austen was appointed 
reporter. The first report was issued in 1891, and 
since then four other reports have appeared, while 
a sixth was in an advanced state. The work done 
by this Committee was second to none that had 
been carried out by the Institution, and was of the 
highest importance to engineers and metallurgists. 
The reports of the Committee had attracted great 
attention abroad as well as in this country, and in 
1897 Sir William Roberts-Austen was elected an 
honorary member of the Institution in recognition 
of his valuable work. The Council had addressed 
to Lady Roberts-Austen a letter of condolence on 
her bereavement, and he was sure that members 
would endorse the expression of sympathy that 
had been conveyed in that letter. 

The minutes of the last meeting having been 
passed, Mr. Worthington proceeded to read the 
list of 114 candidates that had been elected to the 
roll of the Institution. 


Sugar Factoriss. 


The paper set down for reading on this evening 
was a contribution by Mr. J. N. S. Williams, of 
Maui, Hawaiian Islands, entitled ‘‘ Recent Practice 
in the Design, Construction, aud Operation of Raw 
Cane-Sugar Factories in the Hawaiian Islands.” 
This paper we shall shortly print in full, together 
with the illustrations. 

The paper having been read by the Secretary, 
the President, in calling for discussion, said that the 





he very fully illustrated, and will ne doubt be found 





paper wasa plain and straightforward account of an 


interesting and important subject, and it was a 
communication of much value. 

Mr. Andrew Brown was the first speaker. He 
asked what area of ground was under cultivation to 
supply the factory to which reference was made in 
the paper. The author had stated that the handling 
of 3600 tons of cane during daylight necessitated 
special arrangements of railroad tracks for storage 
of cane for night service. The immense quantity 
of cane to be handled required that the storage yard 
should be approached from all sides ; and the great 
area of cane lands indicated a central position so as 
to reduce the average length of haul of cane. Mr. 
Brown calculated that five or six square miles of terri- 
tory would be required to handle 3600 tons per day. 
The speaker pointed out that it was stated in the 
paper that the clear juice from the settling tanks is 
passed through sand filters, which consist of cylin- 
drical tanks set on end, with an internal tube 
covered with fine wire gauze, and the remainder 
filled with ordinary sand, the juice percolating 
through the sand into the internal tube, and thence 
to the receiving tank for the evaporator. Under 
these circumstances he would be glad to know what 
proportion of the sugar was of the superior yellow 
kind, like Demerara sugar, or what was of a pale 
grayish colour not approaching in whiteness or 
brightness what is understood in this country 
as a refined sugar. Here we use animal char- 
coal, through which the juice percolates for 
16 ft. to 20 ft., the liquor passing directly 
from top to bottom. In this way all impurity 
or colouring matter was extracted. In the sand 
filters, however, as described by the author, the 
liquor would go straight to the centre of the 
filter (where there is an internal tube), seeking the 
path of least resistance. 

Turning to the evaporating plant, the speaker 
referred to that part of the paper in which the 
author had described this apparatus. It was, the 
paper stated, quadruple in effect, the first body 
which received the thin juice being supplied with 
exhaust steam from the various engines in the 
sugar-house, under about 5 lb. pressure. The 
steam given off from the thin juice in the first 
body was used in the second body to evaporate 
further the slightly thickened juice coming over 
from the first body, and so on to the fourth body, 
which worked under 27 in. of vacuum ; this vacuum 
was produced by the condensation of the vapours 
given off from the syrup in the last body, a powerful 
vacuum pump being connected. Mr. Brown pointed 
out that the evaporator was in principle like a 
quadruple -expansion engine ; the boiler tem- 
perature was reduced and the vacuum increased. 
The author had gone on to say that the juice, con- 
taining soine 16 per cent. of solid matter in solution, 
entered the apparatus, and was discharged containing 
some 60 per cent. of solid matter. This syrup was 
pumped up to the receiving tanks for the vacuum 
pans, having lost in the operation about 75 per 
cent. of the water originally contained in the juice. 
The speaker said that so far that statement was 
correct ; but when the author went on to state that 
the water which was delivered by the evaporating 
apparatus in a pure state was used for the feed 
make-up for the boilers, and for washing down 
tanks, filters, &c., and for diluting settlings from 
settling tanks and molasses, he (the speaker) 
thought that a mistake had been made. e was 
of opinion that it should be said that the condensed 
water which passed through the tubes was used for 
the boiler. ‘The whole process of evaporation by 
the aid of a vacuum pan had a tendency to draw 
small particles of the sugar along with the vapour, 
which passed directly into the condenser, where 
it met the injection water, the whole of which, 
with the condensed vapour, immediately passed 
off to the drain. Consequently the speaker thought 
the water mentioned was really intended to be 
the condensed water passing through the tubes 
in the form of steam; it was condensed water 
which, the author should have said, had been taken 
away, and was used aguin in the boilers. 

The vacuum pans described in the paper were 
10 ft. 6 in. in diameter, with a conical bottom, and 
a straight belt 15 ft. high. The speaker did not 
approve of this form of pan. He said the best con- 
struction was that which gave large diameter and 
less depth It was desirable that the action 
should be rapid. The coil was given as containing 
1000 superficial feet of heating surface, divided 
over 16 2-in. copper coils; there would therefore 
be 2000 ft. run of pipe in 16 separate coils. This 








arrangement did not meet with Mr. Brown’s ap- 
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proval. He said the pipes should be 4 in. in|to1.2]b., or 87 lb. per square foot of grate sur- 
diameter, and should be short, in order to get rid|face per hour. This high rate of combustion of 
of the condensed water easily ; in that case the coil | fuel was due to the strong draught and the open 
would be heated by steam throughout, and not and fibrous nature of the bagasse. The bagasse 
‘*sagged”’ with condensed water. It was the general | produced during the day’s run was 280 tons, and 
‘ese in this country to allow 14 square feet of | this lost, on its way to the furnaces, 20 per cent. 
eating surface in the coil to 1 cubic foot capacity | of its moisture. The paper also went on to say 
of the pan. The author, however, had given|that the weight on reaching the furnace was 
2 square feet of heating surface to each cubic foot | 255 tons; of this 30 tons was surplus.* It would 
of pan, and this, the speaker thought, indicated| be seen, the speaker said, that 30 tons of 


that part of the coil was not effective. 

The speaker next, by the aid of a sketch on the 
blackboard, illustrated a method of getting rid of 
the condensed water in the vacuum coil. Steam 
was admitted through a valve into a common box, 
with which communicated a certain number of con- 
centric rings of pipe. On the opposite side of the 
pan was another receptacle in connection with the 
rings of pipe; the incoming steam would pass in 
either direction through the coils, and, entering the 
receptacle on the opposite side, the resulting water 
would be carried away to the bottom of the pan, 
where it would be trapped off. 

The centrifugal machines described by the 
author were of the suspended type, having baskets 
40 in. in diameter, lined with fine brass screens, 
and revolving at 1000 revolutions per minute. This, 
the speaker said, was a very high speed. The 
usual practice was to have a peripheral speed of 
2000 ft., but the details that the author had given 
would work the speed out at 10,000 ft. per minute. 
He would ask in this case what sort of baskets 
were used; were they specially strengthened for 
the purpose? The machines mentioned were 


driven by Pelton wheels, 23 in. in diameter, and | 


were served by two nozzles delivering water under 


189 1b. pressure. One nozzle was used to keep the | 


machine at speed when the desired number of re- 
volutions were reached, whilst the two nozzles 
would furnish sufficient pressure water to bring 
the loaded machine up to its maximum speed of 
1000 revolutions per minute in the space of about 
one minute. It was also stated in the paper that 
to effect economy of pressure water after the maxi- 
imum speed had been reached one nozzle was shut 
off. The pressure water was furnished by a pump 
delivering into an air chamber 60 ft. high, it being 
found that the centrifugal machines required water 
under the steadiest pressure to give the best results. 
The air chamber was accordingly charged with com- 
pressed air at 60 1b., thus giving a very long air 
cushion in the head of the stand-pipe under 


bagasse were taken to store and 25 tons were 
‘lost by evaporation. It seemed to him extra- 
|ordinary that 25 tons weight should be lost by 
| evaporation in the time taken by the bagasse in 
| travelling from the roller to the boilers. The loss 
at full load would amount to 3 tons per hour, and 
the time could not exceed three minutes during 
| which 3 ewt. of water would have to be evaporated. 
|Surely, the speaker said, there must be some 
mistake here. 

A matter of great importance had been touched 
| upon in the early part of the paper. Twenty years 
| ago, the author said, the average yield of com- 
mercial sugar was about 9 lb. per 100 Ib. of cane, 
and the average yield of cane per acre was about 
25 tons; at the present day the average yield of 
commercial sugar was about 12 1b. per 100 Ib. of cane, 
and the average yield of cane is about 40 tons per 
acre. The speaker pointed out what improvements 
had been made in the agricultural aspects of sugar 
production, the increase being no less than 80 per 
cent. ; that was indeed very good. The question 
was, what the canes cost then and what they cost 
now, their value being taken at the rolls? In this 
country also, in the year 1882, there was a margin 
|of profit of about 101. per ton for sugar ; to-day, 
owing to the bounties and import duties, the 
margin was but 5l. per ton. He thought that no 
|small credit was due to the sugar manufacturers 
that under these circumstances they had been able 
to go on as they had. It could hardly be said that 
the sugar-makers of this country had been asleep, 
| when these facts were considered. We were often 
told to go to America or to Germany for examples, 
| but here, in spite of bounties against us, we have 
| been able to go ahead, and there was always some- 
|} thing fresh being done to meet our foreign com- 
| petitors. 

Mr. W. Price Abell, of Derby, in expressing his 
|high appreciation of the paper, said it was a pity 
{that it did not describe a sugar factory in one of 
the English colonies. instead of one in an American 








180 lb. pressure; this, the author said, would|colony. The Americans had the sense to foster 
correct the irregularities due to slight varia-|their industries. The speaker also made reference 
tions in the speed of the supply pump, and | tothe point touched upon by Mr. Brown—namely, 
give time for the pump regulator to act in slow- | the increase in the produce of cane up to 12 lb. of 
ing down or speeding up. The speaker thought sugar per 100 1b. of cane; it was further on said 
that the adoption of the air-cushion to steady the | that the yield was 13 1b. The paper, however, did 


pressure was both costly and unnecessary. In this 
country it was customary to drive centrifugal ma- 


chines without this device ; but if an air-cushion | 


were introduced, why the air chamber should be 
60 ft. high he was at a loss to understand. It had 
been explained in the paper that sugars madedirectly 
from the syrup were known as No, 1 sugars, and the 
molasses given off in the drying process was No, 1 
molasses. The latter, on leaving the centrifugal 
machines, was caught in a tank, where it was diluted 
with water to melt out any small grain that might 
have escaped through the screens ; it was brought up 
to boiling point, and pumped up to the storage 
tanks on the vacuum-pan floor, This molasses was 
boiled in the vacuum pan to grain ; and if it should 
he too poor in sugar, a little syrup was taken in to 
start a grain, ‘This grained molasses was discharged 
into a similar tank or mixer to that used for No, 1 
suyar, and dried in centrifugal machines ; the 
resulting dried sugars were of smaller grain and 
poorer quality, The molasses from the latter sugar 
was known as No, 2 molasses, and was treated in 
tanks in a similar manner to the No, 1; it was, 
however, very poor in sugar, and — special 
treatment to obtain the erystals, ‘hon eryataln 
of sugar were formed in poor molasses, if they could 
he kept moving about in the solution, they took up 
more pure sugar than if they remained stationary, 
The speaker said that the No, 3 sugar, it would be 
seon, was really of very low quality; but though 
of a small grain, it was a pure sugar, It was, 
however, coated round with molasses of a very 
yluey nature; this had to be washed off, for the 
larger grain to be built on the core of small grain, 
The boilers used in the factory described were 
six in number, and the consumption of bagasse per 
square foot of heating surface per hour amounted 


not give the original content of sugar in the cane, 
but it would be important to have this figure. He 
remembered when there was only 9 lb. of sugar 
to 100 lb. of cane; so, evidently, there had been a 
great improvement. The advance in methods of 
irrigation had largely caused the increase in pro- 
duction. The buildings described by the author 
were supported by columns, carried upon concrete 
foundations built upon bed rock, these foundations 
being loaded to not more than three tons per square 
foot at the base. The speaker referred to this 
fact, pointing out the advantage of rock to build 
upon, In laying out a factory of this nature, it was 
usual to allow only half a ton per square foot in 
marshy ground, The speaker referred to the 
automatic cane-unloader y several in the paper. 
It was used for taking the cane off the cars, and con- 
sisted of a triangular frame structure, carrying four 
moving endless chains with fingers, It was capable 
of being raised to allow the car-load of cane to pass 
under, and was then lowered until the fingers or 
rakes on the chains reached the cane and pulled it 
off the cars in such quantity as might be needed, 
This, the speaker thought, was an important detail, 
for the question of unloading had troubled sugar- 
makers for many years, Many devices had been 
tried with more or less success; but this one 
appeared to be very efficient. Referring to the 
maceration which is used with the bagasse, the 
speaker pointed out that, according to the author's 
figures, it would appear that this water is evaporated 
out again during the process, 





* The weights of bagasse leaving the rolls and — 
the furnaces, given in the paper, correspond to a loss o 
under 10 per cent., instead of 20 per cent., as also stated 





in the paper, 





The steam-generating boilers (of which there 
were 20 to be ultimately placed) were described as 
7 ft. in diameter by 20 ft. long, and furnished with 
118 tubes of 4 in. outside diameter, the steam 
pressure being 125 lb. to the square inch. The 
speaker considered these boilers were too long. 
In Demerara it was usual to have 12-ft. boilers on 
an average; some might be 14 ft., while others 
would be 10 ft. It was well known that it was 
the first 3 ft. of tube that did the work, and the 
additional length would not, therefore, afford an 
economical outlay. 

The paper gave a description of the method 
followed in straining juice. The juice expressed 
from the cane by the action of the crusher and 
mills fell into the receiving-pan underneath the 
receiving-houses, and ran thence to an automatic 
screening apparatus, consisting of a chain elevator 
having slots which dragged across a brass screen, 
14 in. wide and 10 ft. long, pierced with 144 holes, 
of 3; in. in diameter, per square inch ; the screened 
juice falling through the screen into a receiving 
tank. The most effective apparatus for straining 
juice which the speaker had seen consisted of a per- 
forated revolving vat, on to which the juice would 
fall ; it was simple and self-cleaning. The author 
described the film evaporator, in which the juice 
showers down over the heating surface in a spray, 
the steam being inside the tubes. The evaporation 
given in the paper was approximatety 5 lb. of water 
per square foot of heating surface in the four bodies. 
That might be considered good, the sppgaker said, 
although he had seen 8 lb. evaporated in some 
cases, whilst in others there had been but 2 Ib., the 
result depending on the cleanliness and arrange- 
ment of the evaporator. 

A description was given in the paper of the 
burning of molasses, which had, it was stated, a 
definite calorific value. Three tons of bagasse 
containing 45 per cent. moisture were considered 
in the Hawaiian Islands as equal to 1 ton of ordinary 
Australian coal, whilst 1 ton of molasses, properly 
burned, was equivalent to one-third of a ton of ordi- 
nary coal. The speaker pointed out that Dr. Letherby 
had found by experiment in Egypt that 2 tons 
of sundried bagasse equalled 1 ton of coal. Allow- 
ing for the moisture, this would be about the same 
thing as that given in the paper. The burning of 
molasses was, to the speaker, a new matter; but 
he would ask why a product of this nature should 
be burned? Why not use it for the manufacture 
of rum? Inthe West Indies rum was considered 
as valuable a product as the sugars. 

In a table the author had stated that the average 
yield of commercial sugar per 100 tons of canes was 
13.19. This, the speaker considered, was very good 
work, and showed also that the engineering arrange- 
ments had been well thought out. The total 
amount of bagasse delivered to the pumping plant 
for raising steam after making sugar was 637 tons. 
At first, the speaker said, this seemed a creditable 
performance ; but putting it against Demerara prac- 
tice, the comparison was not so favourable. His 
experience was not later than ten years ago; and 
it must be remembered that, the plant described 
in the paper was new, with new machinery, and 
followed the most recent practice. Ten years 
ago the whole of the first and second sugars 
with 30 to 40 gallons of rum were produced, 
and there were 20 to 24 per cent. of bagasse left 
over. There was little maceration done — cer- 
tainly not to the extent of 18 per cent. Particulars 
concerning this detail had been given in a paper 
which he had read before the Institution of Civil 
Engineers in 1895, Comparing the various figures, 
and seeing that the plant described by the author 
did not produce any rum, and that a large amount 
of molasses was burned, he had arrived at the con- 
clusion that there should be 1540 tons of surplus 
megasse rather than 637 tons, as stated in the paper, 

The factory described he supposed was the cael 
in existence, but it might be that it was too large 
for economic purposes, The time taken between 
the cutting of tho cane and its use was an impor- 
tant matter; for canes would deteriorate and the 
juice would turn acid in a very short time, The 
arge storage-room provided in the author's factory 
was an indication in this direction. It was quite 
possible to centralise too much ; #o long as the unit 
was brought down to that which would give econo- 
mical working, it might be a mistake to go further, 
Boilers and engines reached «a maximum efficiency 
at a certain stage, and the management might be 
too large and too complicated for commercial ad- 
vantage, 
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Mr. Llewellyn Jones welcomed the paper because 
the British sugar industry needed all the aid it 
could get at the present time. Advance depended 
so much upon mechanical details that it was well 
that the- manufacture of sugar should be brought 
before the Institution of Mechanical Engineers. 
In this country sugar machinery was not much 
seen, being far away, out of sight in the colonies, 
and, therefore, largely out of mind. Perhaps this 
would explain why Continental practice was some- 
times better than our own. American sugar 
machinery was now a formidable rival to ours in 
colonial markets, and the paper was therefore the 
more acceptable, as it might be taken to be a 
description of American methods, which British 
engineers and sugarmakers could compare with their 
own. The chief points taken up were as follow: 
First, there was the method of feeding the canes 
into the mill, for which a special apparatus was 
provided ; secondly, the eleven-roller cane-crushing 
plant, which was American ; thirdly, there was the 
labour-saving machinery for feeding the crushed 
canes into the boiler furnaces, together with the 
molasses ; fourthly, there was the long boiler; 
fifthly, the high temperature and static pressures 
applied in the clarification of the cane juice; sixthly, 
the sand-filter ; seventhly, the American evapo- 
rators; and, lastly, the centrifugals driven by 
electricity in place of water or belting. 

In regard to the sand filter, he thought that might 
be the cause of acidity for reasons already touched 
upon by a previous speaker, but he would be glad 
if the author would give more detailed information. 
He also asked for more details of the way in which 
the water was sprinkled on to the bagasse between 
the rollers. It was a detail that had to be carefully 
arranged in order to get the best results, as other- 
wise it might give rise to an unnecessary amount 
of dilution, and that would mean consumption of 
more fuel and more work done. The author had 
confined his experiments on molasses to its use 
as a fuel, owing to that being the best method of 
disposing of the substance. He would mention, 
however, that another method of dealing with 
molasses had been recently introduced. by Mr. 
Hughes—namely, that of incorporating it with 
megasse, the latter being finely divided and mixed 
with the molasses. The megasse possessed the 
property of absorbing four times its weight of 
molasses. The mixture formed an excellent food 
for cattle, and its production opened the door 
for a class of machinery made in this country, but 
not yet used on sugar estates. This fodder con- 
tained 75 per cent. of nutritive matter, and the 
molasses was very digestible. 

Referring to the crushing rolls, the speaker 
criticised at some length the arrangement described 
by the author. In the paper it was stated that 
hydraulic pressure was applied to the top roller. 
This, the speaker said, might pass in connection 
with the first set of rolly, and might even be 
allowed for the second set; but on the third set 
hydraulic pressure should be applied to the back 
roller. It was a great mistake to apply pres- 
sure to the top roller, excepting as a safeguard 
against breakage. If pressure is put on the 
top roller, it becomes practically stationary, and 
in that case sufticient pressure should be applied 
to the back roller to turn it. In the mill the 
megasse becomes really a hard mass—as it were, 
a green board—on the returner bar, and would 
lift the top roller away from the back roller, 
so that the megasse would escape, and the work 
would be done between the returner bar and the 
top roller, in place of being carried out between the 
rollers, With the pressure on the top roller the 
result was that 63 per cent, moisture remained, but 
when a moderate pressure was put on the back 
roller the amount of moisture was 66 per cent. 

Mr, David Martineau, who had been a sugar-refiner 
of 60 years’ experience, chiefly in England, had 
studied the question also on the Continent in con- 
nection with beetroot sugar, as well as in the West 
Indies and Demerara, That, however, was 30 years 





menting before it got to the bottom; this 
was in the old days when they used the primi- 
tive windmill for power apparatus. There seemed 
to be several serious objections to the methods set 
forth. First, there was what he would describe 
as the ‘‘ messing ” of the juice before boiling. One 
of the previous speakers had referred to the filter- 
ing through sand, and he did not himself think 
that the result would be nearly as valuable as if 
charcoal were used. No doubt charcoal was ex- 
pensive and rather wasteful, and there was a ten- 
dency to turn acid, in which case molasses would 
be made, and not sugar. But the same thing 
applied to the sand, and a great deal of fermenta- 
tion, the speaker thought, would take place owing 
to the frequent washings when sand was used. 
Referring to the use of small crystals, already 
mentioned by the previous speaker, he pointed out 
that they were almostas fine as the first sugar ; but 
there was such a deal of syrup round them that he 
thought it would be better to get them out by some 
other process than that described by the author, 
as the tiny grain deteriorated the best sugar, and 
the more sugar was kept boiling the more it lost 
its colour. He thought burning molasses must be 
a wasteful process. Thirty years ago, the scum 
and all the sweet things were turned into rum, 
and he had seen a better price obtained for the 
rum than for the sugar. The practice of burning 
molasses had, however, a great advantage, as it 
enabled the megasse to be used as fuel in its wet 
state. He had been on estates where they would 
burn wet megasse, but in order to do so other 
fuels, such as wood or bamboos, had to be used. 
Some people, however, would sun-dry the megasse 
by throwing it up into the air. The author had 
described a way in which it could be burnt after 
being macerated under rollers with peculiar shaped 
teeth; this enabled the air to act on the material 
much more quickly. He would conclude by adding 
his testimony to the value of the statistics pre- 
sented by the author. He had, in his experience, 
never seen details so systematically recorded in any 
sugar factory. 

Mr. Claude T. Berthon referred to the remarks 
made by Mr. Llewellyn Jones as to the action of the 
megasse in the rolls. He would point out, however, 
that recent progress had been in the direction of 
raising the trash-turner bar, or returner bar, as it 
was called in the paper. In Java he had known a 
30-in. three-roller mill in which the distance had 
been altered from 2% in. to 1} in., and the indi- 
cated horse-power had been halved. The fact was 
that the front grip was chiefly of use in giving 
the requisite feed to the back grip. In Java 
a good deal of attention had been given to 
producing a correct curve of the plate. The 








was wanted to work the machine efficiently with 
water power. As the author stated, the water 
machine was driven by two jets at first, but as soon 
as the required speed was reached one jet was shut 
off. The jet, however, would need to be sufticiently 
large to maintain the required speed at the begin- 
ning of the period, and as the demand for power 
fell off—as shown by the observations taken with 
electrically-driven machines—a certain amount of 
pressure water would be wasted. He also expressed 
the opinion that the duplex form of pump for sup- 
plying water under pressure was the most wasteful 
that could be found. 

The President, in bringing the discussion to a 
close, said it was generally known that Mr. Williams 
was not in England, but the reports of the remarks 
of the various speakers would be sent to him, and 
he would have an opportunity of replying in 
writing. If any members wished to add anything 
to the discussion, they should communicate with 
the Secretary in writing. 


Tue Next MEETING. 

The next meeting will be held on January 16, 
1903, when a paper will be read by Mr. Hay F. 
Donaldson, of Woolwich, on ‘‘The Cutting Angles 
of Tools for Metalwork, as Affecting Speed and 
Feed.” 








WARSHIP BUILDING IN 1902. 
(Concluded from page 819.) 

Durine the year 16 new ships for the Navy 
have been passed through their contract steam 
trials, in addition to 2 torpedo-boat destroyers ; in 
1901 there were 14 large ships and 18 small torpedo 
craft ; and in 1900 10 new ships and 15 torpedo 
craft. The total number of ships this year is only 
half the number of 1901 ; but this is due to the fact 
that the fleet of destroyers had practically all been 
passed through their trials, and the building of 
more boats was delayed pending the settlement of 
certain questions as to design. A larger amount 
of experimental work has been undertaken during 
the year in connection with the steam efficiency of 
warships than in previous years. This, it will be 
recognised, is a most important item of naval 
work, and it is surprising that a special depart- 
ment has not long since been created for carrying 
out research of such a character. It is true that a 
fair sum of money is spent each year in this work ; 
but it is not at all commensurate with the require- 
ments of the case. With such an enormous fleet, 
and with 10 to 12 millions being spent each year 
upon new constructional work, it can readily be 
imagined that very many problems present them- 
selves which would yield most important data were 


author had attributed the comparatively small |they investigated by a laboratory or other well- 
power required for driving part of the plant to the | equipped research staff. In some of the foreign 
form of the rubbing surface on the returner bars, | navies, notably that of Americas, progress 1s being 


and the extreme care in setting these bars parallel 
to, and at the proper distance down from, the top 
rollers of the various mills. The speaker said that 
it had always been the practice in the best mills to 
give the trash-turners a definite let-off; and it 
world be interesting to know the way in which the 
author had determined the centre from which the 
trash-turner curve would be struck for this par- 
ticular mill. 

The centrifugal driving by electricity enabled 
the amount of power needed to be accurately 
determined, as it could be by no other means. 
It had been established that the amount of power 
was the same whether the machines were loaded 
or empty, although it required more time to get 
up » ae with a loaded machine, The bearings, 
which were made up by polished steel washers, were 
almost frictionless, and the main resistance was an 
air resistance, A machine loaded with 800 lb, of 
sugar could be turned by one finger at the cireum- 
ference, The motor employed in such a machine 
would be mounted on floxible bearings, and the 
armature be loose on the spindle, The motion was 
transmitted to the spindle by a friction coupling, 


ago, and he was astonished at the enormous size of | so that the motor was started with no resistance. 
the factories and the distance from the fields to the |The friction plungers flew out and picked - the 


mills, Railways had done much to modify the ob- | 


machine, so that no rheostate were needec 











made in this direction, and when it is remembered 
further that some of our large manufacturing firms, 
such as the Vickers and the Armstrong companies, 
spend annually about 100,0001. in experiments, the 
case of the British Navy seems somewhat unsatis- 
factory. What is required for the Navy is the 
systematising and the concentration of such research, 
with a specially appointed staff, whose business it 
would be, not only to present the Admiralty with 
data upon questions addressed to them, but also to 
discover for themselves directions in which im- 
provements in detail could be arrived at. 

The enormous growth of the Fleet, the higher 


lyesults demanded from each unit of mechanism in 


the Navy, as well as the general progressive ten- 
dency of the age, have made it difficult for the 
existing staff to meet the ordinary requirements 
of the service, far less to undertake any elabo- 
rate series of tests, however important they may 
seem to be; and we are glad to note in this con 


‘nection that during the year important changes 


have been made in practically all the departments, 


‘including also the engineering branch, Hitherto, 


Sir John Durston, K.C.B., the engineer-in-chief, 
who has done such splendid work—not only for the 


iwervice, but for the science of marine engineering 
i Ae 
ogee that had previously existed on this score ;| machine on these lines had been at work satisfac-| has followed with so much courage, has been 


enerally—by the progressive policy which he 


yut, still, there was a time limit during which the | torily for five or six months, and six more had| without a deputy, although having under him 


cane could be preserved, The Hawaiian Islands | been ordered. 


In another case a plant consisting | a staff of most able chief inspectors of ma- 


were in the same latitude as Jamaica, where, he | of six machines had been also ordered. The am-|chinery. The result was that he was unable 
knew, the juice might begin to ferment a few| meter showed that the demand for current was|to delegate his more work during absence; but 


ininutes after the cane was cut. Indeed, he had | not constant, but fell greatly during the whole of | this is now to be remedied, as 


r. H. J. Oram, 


ween juice running down a trough 40 or 50\the run of the machine until the molasses had|who has been so closely identified with the active 


yards long, at a considerable incline, and fer-| passed away. This indicated that something more | policy carried out by Sir John, is now to under- 
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TABLE IV.—RESULTS OF OFFICIAL STEAM TRIALS MADE DURING 1902. 
ewe | | | 
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ing Company : | 
Venerable : Ditto Chatham Yard a _ 400) 15,000 Ditto (37,074; 1202 3082 | 11.45 ,, | 2.015) 11,364 | 168 ,, 1.95 15,367 183 ,, 2.14 
and Fie | | | 
Duncan .. : Ditto Thames Engineer- oa 405) 14,060 Ditto (43,60; 1880 | 3755 | 11.9 ,, |2.05 | 18,717] 18.1 ,, 1.9) 18,222 18.9 ,, 1.95 
ing Company orks | 
Russell .. Ditto Palmers Shipbuild- Palmers Company} 405) 14,000 Ditto (43,260 1393 | $767 | 12.1 ,, |2.4 | 18,685] 17.95 ,, 2.14 18,199 19.4 ,, 2.10 
ing Company i | | 
Montagu Ditto Davongent Yard | Laird Brothers 405) 14,000 Ditto 43,405 1400 | 3676*, 120 ,, 2.21 13,652* 17.80 ,, 1.78 as _ iS 
Exmouth Ditto Laird Brothers Ditto 405) 14,000 Ditto 43,260 1393 | 3667 | 12.4 ,, 2.18 | 13,774 hin én 1.95 18,285 mJ os 2.117 
| -928 m.m. .015 mm. | 
Good Hope __..| First-class cruiser | Fairfield Company |Fairfield Company} 500) 14,190 Ditto 71,970) 2310 | 6074 | 14.5, 1.86 | 22,761 | 22.09 m.m./ 1.83 31,119 23.05 mm.| 191 
King Alfred ..| Ditto Vickers, Sons, and —_— Sons, and| 500) 14,100 Ditto 72,003) 2313 6419 15.6, 1.75 | 22,616 | 21.7 (log); 182) 30,950 23.65 (log) | 1.81 
Maxim axim | | 
Drake “4 Ditto Pembroke Humphrys, 500) 14,100 Ditto 71,970) 2310 | 6301 | 15.428 ,, 1.72 | 23,004 | 22.00 ,, 17 30,864 23.05 ,, 1.82 
Tennant, and Co. | | | | 
Leviathan .| Ditto J. Brown and Co. | J. Brown and Co. | 500) 14,100) Ditto (72,003) 2310 | 6389 | 15.2 ,, 1.75 | 22,927 | 2196m.m.} 1.74 31,208 23 23 m.m.| 1.94 
Spartiate | Ditto Pembroke Yard a a 435) 11,000) Ditto | 47,300] 1408 | 3843 | 12.3 —s,, 1.83 | 14,100 | 19.8 (log) | 1.66 18,649 21.0 (log) | 1.65 
and Fie | | | 
Bedford . . Pe | Ditto Fairfield Company |Fairfield Company 440 9,800! Ditto \50, 344 1610 | 4522 | 14.9 _ ,, 1.91 | 16,005 | 21.27 ,, 1.97 22,457 227 ied 1 2.12 
Kent | Ditto Portsmouth nae Leslie,| 440) 9,800) Ditto 50, oT 1610 | 4682*| 14.7 ,, 1.81 | 16,209*| 20.45 m.m. | 1.83 22,249" | 21.7 (,,)] 189 
and Co. | | | | | 
Merlin .. ..| Twin-screw sloop | Sheerness Yard Sheerness Yard | 185) 1,070) Belleville | 4,020) 136 | 3381; 8&8 ,, 1.81 | 1,034 | 13.5 (log) | 1.69 1,460* 13.43 m.m.| 1.64 
Odin | Ditto Ditto Wallsend Slip- | 185) 1,070/Babcock and; 4,600) 136 | 308 94, 1.52 1,025 | 120 ,, 1.50 1,433 13.64 ,, | 1.53 
way and | Wilcox | | 
Engineering } | 
Company | | 
Fantome ; | Ditto Ditto Keyham Yard | 185) 1,070) Niclausse | 3,960) 135 | 838 9.3 ,, 1.72 1,018 | 12.5 _,, 1.55 1,448 13.63 = ,, | 1.86 





* Preliminary Report only 


M. M. means measured mile. 





take the important post of assistant engineer-in- TABLE V.—Triats or TorPepo-Boat DesTROYERS DURING THE YEAR 1902. 

chief. Engineers already know the great practical eS aaa gst y : Rate Sak cares 

experience and theoretical knowledge possessed by} Name of Shipbuilder and Name of | Abproxi- Type of | Grate | Tube Indicated in ; Pounds of Coal 
. . noi mate Dis- - . | Horse- per I.H.-P. per 

Mr. Oram, and will therefore agree with us that no Engineer. Vessel. hasndiaah, Boiler. | Area. | Surface. | power. nots. | tl 

more fitting appointment could be made. He will | —————__— — | | 

be succeeded at the Admiralty by Mr. Robert j| Clydebank |\ >) (a) 8792 30.89 | 2,455 

Mayston, at present chief engineer of the Devon- | John Brown and Co... Arab 415 | Normand | s 226 | 16,080 (b) 8903 30.79 ay 

port Dockyard, and head of the Keyham establish- | poxtora.. ieee 345 | Thornycroft | 225 | 13,520 { oan | 2.62 

ment for the training of naval engineers. Those | | — i 








who remember the paper he read at the Devonport 
meeting of the Institution of Mechanical Engi- 
neers, and its treatment of the important ques- | 
tion of the education and development of the 
embryo engineer, will realise how much the Admi- 


(a) Three-hours’ 
N. 


2.09 Ib. 


full-power coal consumption trial. : 
B.—No torpedo-boats completed their official trials during the year. 


tion on this trial varied between 1.65 lb. and | square feet. 
At one-fifth power the speeds again was made alike on heating surface and grate area, 


()) Three-hours’ full-speed trial. 


At the same time, a greater demand 


ralty staff is being strengthened by this addition to varied, but 11.5 knots is the very satisfactory mean | with the result that the power required per unit of 


it. Mr. R. H. Andrews, Chief Engineer of Chat- 

ham Dockyard, will succeed Mr. Mayston at Devon- 

port, and other promotions are in contemplation. 
But to return to the speed trials of the year, it| 


| to 2.40 Ib. 


according to the measured-distance runs, and the weight was 11.4 indicated horse-power per ton, as 
coal consumption varied so widely as from 1.78 lb. compared with 10.7 indicated horse-power in the 


‘London class. The net result, as far as propulsion 


It is obvious from such wide variations that the | is concerned, is that the vessels have a speed of 


will be noted from Table IV. that the ships which | personal element is largely operative ; indeed, during |19 knots, as compared with 18 knots. It will be 
passed through the trials this year include six battle- our own observation on such trials we have seen the noted that one of the ships—the Exmouth—attained 
ships—the same number as last year, while in 1900 | influence of inexperienced men, not only on the fire- this speed, on the measured course, with a horse- 
there were two, and in 1899 three. The Londonand grates, but also on the maintenance of steam pres- power of 18,295; while with 75 per cent. of the power 


the Venerable, which top the list, belong to the same | sure and the volume of smoke. In recent trials 
class as the Implacable, Bulwark, Formidable, and | there has been no effort whatever made to insure 


the speed has varied between 17.7 and 17.95, so 
that for continuous sea steaming those vessels may 


Irresistible, tried in 1901. They are vessels of 15,000 | even a moderate proportion of stokers with experi- be reckoned as equal to 17? knots, which is an 


tons displacement, and their triple-expansion en- | ence of water-tube boilers, so that the results em- 
gines and their twenty Belleville boilers, with | bodied in the Table are pretty certain to be im- 
37,000 square feet of heating surface and 1200) proved on when the men on the ships have gained 
square feet of grate area, were designed to give’ some knowledge of the very different conditions 
15,000 horse-power during an eight-hours’ trial, the required for a water-tube boiler, as compared with 
speed anticipated being 18 knots. This full power | the old tank boiler. Moreover, when the crew 
was realised in all cases, the ships of this year | have, as it is expressively put, ‘‘shaken down to 


having developed practically the mean of all six, | their work,” there will be more restraint in stoking, | 


which varied from 15,262 to 15,608 indicated horse- and a greater possibility of the fires being kept in 
power, while the speeds ranged from 18 knots to | an incandescent state. 

18.3 knots, the latter attained by the Venerable.) This variation is equally pronounced in the case 
This last-named ship, however, has the unenviable of the Duncan, Russell, Montagu, and Exmouth, 
distinction of consuming, during the full-power four ships which belong to the one class. 
trial, the largest amount of coal per unit of power | Russell was built and engined by Palmers Com- 
—-2.14 lb.; the other ships averaged about 1.9 lb. | pany, the Duncan by the Thames Iron Works, 
On the 30-hours’ coal-consumption trial at about | the Exmouth by Messrs. Laird, Birkenhead, 
75 per cent. of the total power, which it is scarcely 
necessary to point out is the most severe ordeal! port Dockyard. The other two ships of the 
for warships, because of its duration, the eight-|class are the Cornwallis and Albemarle, the 
hours’ test being more or less of a spurt, for the latter built at Chatham Dockyard and _ the 
machinery, as a rule, is designed to enable the | former at the Thames Iron Works, which engined 
75 per cent. power to be developed as long as the | beth. Both of these latter are practically ready 
coal will last, the six ships of the class gave a/|for trial. These six vessels differ from those to 
power varying between 11,364 indicated horse- | which we have just referred in respect that they 
power in the case of the Venerable, and 11,853) are slightly longer, have 7-in. instead of 9-in. 
in the case of the Implacable, while the speed | armour on the broadside, and although the total 
averaged between 16} and 17 knots ; that recorded displacement is less—14,000 tons—they have 180 
in our Table for the London and the Venerable | tons more granted for machinery, so that their 
was taken by log, which is only approximately | power is increased to 18,000 indicated horse-power, 
accurate. Thus for the London the speed is given | as compared with the 15,000 indicated horse-power 
as 16.4 knots, whereas for practically the same! of the earlier battleships. They have twenty-four | 


power the Formidable, steaming over a measured | Belleville boilers, with a collective heating surface | 


course, attained 17.156 knots. The coal consump- | of 43,260 square feet, and a grate area of 1380 to 1400 | 


who also engined the Montagu, built at Devon-| : 
boilers with 72,000 square feet of heating surface 


The | 





| 


exceptionally satisfactory result. At one-fifth the 


power their speed averages 12 knots, which, again, 


is a good result. The coal consumption at this low 
power varied between 2.05 Ib. and 2.4 b.; at three- 
quarter power it has come out lower, varying from 
1.78 Ib. to 2.14 Ib.; and at full power from 1.95 1b. 
to 2.1 lb. per indicated ryt gx oh r hour. 

The next four vessels on Table I1V.—the Good 


Hope, built by the Fairfield Company ; the King 
| Alfred, by the Vickers’‘Company ; the Leviathan, 


by Messrs. J. Brown and Co.; and the Drake, built 
at Pembroke Dockyard and engined by Messrs. 
Humphrys, Tennant, and Co.—are the four mighty 
vessels of which Lord Goschen was so justly proud 


‘when he first included them in his Estimates of 
1899-1900. These vessels, which are 500 ft. long and 


of 14,100 tons displacement, hate each forty-three 


and 2310square feet of grate area. As the total power 
required was 30,000, the allowance of heating sur- 
face per unit of power was 2.4 equare feet, while 
the weight of machinery was limited to 2500 tons, 
so that each ton was equal to giving 12 horse-power. 
As these cruisers on their full power attained a 
splendid speed of over 23 knots, they are not un- 
naturally compared with Atlantic liners, where the 


| weight allowed for machinery is practically double, 


from 6 to 6} indicated horse-power per ton of ma- 
chinery being regarded asa fairly satisfactory result. 
Without water-tube bcilers, therefore, it would 
not have been ible to have developed this high 
power, even under forced draught, whereas it 1s got 
with natural draught. In later cruisers the prac- 
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tice has been adopted of fitting cylindrical boilers 
for one-fifth of the total power to be developed, and 
water-tube boilers for the remaining four-fifths of 
the indicated horse-power. This has an effect on 
weight. As we have shown, the vessels of the Good 
Hope class were required to develop 12 horse-power 
per ton. In the new vessels with this combination of 
boilers, the power anticipated per ton of weight is 
from 10.25 to 10.6 indicated horse-power per ton. 
The same experience is realised with battleships. 
_ In the old Royal Sovereign and Majestic classes, 
which were fitted with the tank boiler, the natural 
draught power worked out to 8 horse-power per ton. 
Inthe later ships of the Duncan class, for instance, 
the power was 114 horse-power per ton, but in the 
new ships of the King Edward VII. class, where a 
combination of boilers is being carried out, the 
result is from 9.54 to 10.19 horse-power per ton, 
so that although the system of using a few cylin- 
drical boilers may yield satisfactory results in 
the direction of fuel economy, at low power, there 
can be no doubt that something is sacrificed in the 
matter of speed at the high power. 

But to return to the speed trials of the four 
vessels of the Drake class, it will be noted that 
the Vickers ship—the King Alfred—attained the 
highest speed—23.65 knots, with 30,950 indicated 
horse-power, the Drake and Good Hope just ex- 
ceeded the anticipated rate with 23.05 knots, while 
the Leviathan developed a speed of 23.23 knots on 
the full-power trial. -The King Alfred has the 
lowest consumption, 1.81 lb., the others ranging 
up to 1.94 lb. With these great cruisers there has 
been more uniformity than with the battleships. At 
75 per cent. power these ships attained practically 
22 knots, which is a splendid result for cruisers 
endowed with such satisfactory offensive and defen- 
sive qualities. The coal consumption at this speed 
did not vary much in the four ships—-from 1.74 lb. 
to 1.83 lb. per horse-power hour. This also applies 
to the trials at one-fifth power, the range being from 
1.72 lb. to 1.86 lb., while the speed averaged about 
15 knots. 

In connection with these four ships a very in- 
teresting series of trials has been conducted with 
the Drake on the question of propeller efficiency. 
The loss in slip on the contract trials increased at 
a very rapid rate after 22 knots had been attained, 
and it was decided to change the original propellers, 
which had been proportioned as a result of tests 
made at the Government experimental tank. The 
new propellers, first fitted to the Drake, had a very 
much greater ratio of surface to diameter, with the 
result that at full power the speed became 24 knots, 
or 1 knot in excess of the contract trial, and since 
then similarly proportioned propellers have been 
ordered for all of the ships, so that each ship may 
have a speed of 1 knot over that recorded in our 
table. Corresponding propeller trials have also 
been carried out and are still in progress in con- 
nection with the vessels of the County class, two 
of which are included in our table—the Bedford 
and Kent, and in connection with the second-class 
cruisers Hyacinth and Minerva, which, it will be 
remembered, gave results not in harmony with the 
power developed in their now historic run from 
Gibraltar. The Minerva, for a less power than the 
Hyacinth, actually attained a higher speed. 

This propeller question is probably the reason why 
the Bedford did not attain er anticipated rate of 
23 knots in the full-power trial, although her power 
was in excess of that anticipated in the design. 
But, after all, the contractors guarantee only the 
power of the machinery, and in this case the require- 
ment was 22,000 indicated horse-power, and, as is 
shown in the table, the total realised during the 
8 hours’ run was 22,457 indicated horse-power ; 
while on the 30 hours’ trial at higher power 
16,005 indicated horse-power was developed, giving 
& speed of 21? knots. Similarly with the Kent, 
the engine power was 22,249 indicated horse-power, 
and yet the speed was only 21.7 knots. At three- 
quarter power, too, the rate was only 20.45 knots 
on the measured course. But the new cruiser Mon- 
mouth, of the same type, built and engined by the 
London and Glasgow Company, is shortly to go on 
her contract trials with propellers proportioned on 
the lines of those fitted to the Drake, and there is 
every prospect of a considerable improvement in 
speed. The dimensions of the ships of the Bed- 
ford class were given in a table in»s preceding 
article. 

With the exception of the Spartiate, which 
belongs to the Argonaut class, the only other ships 
on our table are the three sloops Merlin, Odin, 





and Fantome, all built at the Sheerness yard. 
Perhaps the most interesting feature in connec- 
tion with the trials of these vessels is the fact 
that they are fitted with three different types 
of water-tube boilers — the Belleville, the Bab- 
cock and Wilcox, and the Niclausse; the Walls- 
end Company having supplied the machinery 
for the Odin, which has the Babcock and Wilcox 
boilers. It will be noted from.the results tabulated 
that this ship has given the most economical re- 
sults, so far as coal consumption is concerned, of all 
the ships on the list, the variation for all three 
trials being from 1.50 Ib. to 1.53 lb., which must be 
pronounced a very satisfactory result, being con- 
siderably better than the two other ships of the 
class. In the matter of speed, too, this ship seems 
to have done better at low power and at full power, 
9.4 knots being realised for 308indicated horse-power 
and 13.64 knots for 1433 indicated horse-power. 

Turning now to the results of torpedo-boat de- 
stroyer trials given in Table V., only two are included 
this year. These complete the programme of 30-knot 
boats ordered for the Navy. In 1901 there were 
twelve destroyers passed through their trials, while 
in 1900 there were fifteen; but the policy of the 
Admiralty in regard to these craft has undergone 
modification, and the ordering of the boats included 
in the Navy Estimates of 1901-2 was delayed, as a 
consequence, to such an extent that none of them 
have yet been launched this year, although next 
year there will be such a number brought forward 
for trial as will more than make up the average. 
These new boats — nineteen in all — are to be 
of an entirely different type; their displace- 
ment is being considerably increased, so as to 
obtain a greater structural strength, while at the 
same time there will bea high forecastle, which 
will add materially to the comfort of those 
who are responsible for the fighting of the ship. 
This will also enable the ships to go to sea in heavy 
weather without any risk of setting up serious 
strain. These concessions to secure a more sea- 
worthy vessel have had their effect on the maxi- 
mum speed to be attained, which will be 254 knots 
during an extended trial, but at the same time it 
will be realised that as this speed will be more 
readily maintained irrespective of weather condi- 
tions, the new ships will be much more effective 
fighting machines, because able toact independently 
of weather conditions. The two ships tried this 
year were the Arab, built by Messrs. John Brown 
and Co., Clydebank, and the Success, built by 
Messrs. Doxford. The former, it will be noted, 
developed the enormous power of 8792 indicated 
horse-power, realising 30.89 knots ; and, curiously 
enough, this is almost exactly the same as in the 
case of the fastest boat included last year, the 
Express, built by Messrs. Laird, which for 8722 
indicated horse-power developed 30.9 knots. In 
the Success the coal consumption is higher than 
the average. 








NOTES. 
THe REORGANISATION OF THE Personnel OF THE 
Navy. 

We are glad to state that the Admiralty scheme 
for the reorganisation of the personnel of the Navy, 
to which we have made reference in recent articles 
on the subject, is to be made public immediately. 
The First Lord’s statement dealing with the ques- 
tion should appear in the public prints on Christmas 
Day. Unfortunately, the holidays necessitate our 
going to press earlier than usual, and we must 
therefore delay the publication of the text of the 
memorandum until our next issue. 


DESTRUCTION OF CATHODES BY FORMATION OF 
ALLOYS. 

Some years ago Bredig and Haber observed 
that cathodes—it is not a question of anodes—of 
lead and bismuth became destroyed in dilute acids 
when high-density currents passed. The destruc- 
tion was much more noticeable in solutions of 
caustic alkalies, especially with lead, tin, thallium, 
and antimony ; no such phenomenon occurred with 
zinc and cadmium. It was assumed that these 
metals formed alloys with sodium, which were de- 
composed by the water with generation of hydro- 
gen, giving turbid metallic emulsions of charac- 
teristic colours. When the alloys were prepared by 
fusing the respective metals together, and the alloys 
thrown into water, the same emulsions resulted. 
The destruction of the cathode seemed, therefore, 
really due to the electrolytic formation of alloys. 





Recent experiments by Haber and Sach confirm 
this view. The problem was investigated electro- 
lytically, the object being to determine that 
difference of potential of a polarised lead 
cathode in caustic alkalies at which incipient 
disintegration of the cathode manifested itself 
by a change in the appearance of the cathode. 
As most sodium alloys are energetically decomposed 
by water at ordinary temperature, it. was neces- 
sary to work at low temperatures, and the solutions 
were cooled with ether and carbonic acid. A solu- 
tion of lithium chloride in methyl] alcohol proved still 
more convenient, since it remains quite liquid at 
very low temperatures. A lead cathode Ransis 
dim in soda lye at —1.7 volt. No sodium had 
been deposited on the surface, but an alloy had 
been formed. When sodium and lead were fused 
together in a hydrogen atmosphere, alloys resulted 
which were not, as a rule, very homogeneous. The 
hard pieces, which could not easily be broken, 
proved to contain about 4.5 per cent. of sodium ; 
their potential difference against a test electrode of 
mercury was only 0.6 volt, and they evolved very 
little hydrogen when thrown into water. The 8 per 
cent. alloy gave 1.7 volt and plenty of hydrogen. 
Thus the correctness of the assumption was proved. 
Tin behaves like lead. Zine should not give any 
sodium alloy, according to Neville and Heycock, 
and it would, indeed, not disintegrate when 
employed as a cathode. Platinum gives an 
alloy, and is attacked as cathode when the 
current density is high. We will revert to 
this point again. Of sodium amalgams quite a 
number were supposed to exist. Haber and Sach 
conclude that there are probably only Hg, Na and 
Hg; Na, and, besides that, solutions of these alloys 
in mercury. These alloys behave like the lead alloys. 
When water is poured on a drop of sodium amalgam 
containing very little sodium, hardly any hydrogen is 
generated. If the drop is touched with an iron wire, 
the electric potential rises immediately; hydrogen 
appears on the iron, and sodium passes into solu- 
tion as ion. The drop contracts when touched 
with the wire, spreads again, and if the wire is 
held at the proper distance, the amalgam drop 
pulsates like a heart in the same way, as Ostwald 
made mercury alone pulsate in a mixture of sul- 
phuric and chromic acids. To return to the attack 
of platinum electrodes. Haber and Grinberg found 
that platinum anodes suffered more in hydrochloric 
acid-than in salt solutions, especially when the acid 
was hot and concentrated. But Haber and Bran 
have recently made the curious observations that 
high-density currents do not attack platinum—nor 
alloys of platinum and iridium—in hydrochloric 
acid, whilst the anodes do suffer when the current 
density is weak. This may be explained in the 
following way. The chief action of the current is 
decomposition of the acid into chlorine and hy- 
drogen. When the current is strong the acid will 
be decomposed and its concentration near the anode 
will be low; with weak currents little chlorine is 
liberated, but some platinum dissolved. The solu- 
tion of platinum is yellow when the platinum is 
pure, red when not pure (commercial platinum); 
when no platinum is dissolved, the solution takes the 
green aiiae of chlorine.. The cathodes also suffer 
owing to mechanical destruction consequent upon 
alloy formation—how, is not properly explained. 
While now the flat anode surface, on which the 
current density is comparatively low, suffers more 
than the edges and corners, where the current 
density is higher, the opposite applies to the 
cathode. 








New Suipsuitpine Contracts.—Contracts have been 
let by the Prince Line, Limited, Newcastle-on-Tyne, 
for two 8000 tons fast cargo steamers, to ply between New 
York and South Africa. One of these steamers is to be 
built at Sunderland and the other at Middlesbrough. 





ScarsoroucH.—The Streets and Buildings Committee 
of the Scarborough Town Council rejected on Friday, on 
the score of economy, a scheme of street paving in con- 
nection with new electric tramways. he cost was 
estimated at 12,000/., which, it was stated, would add 
5007. per annum to the rates. The laying of the tramways 
is expected to be commenced in February if the contracts 
can be let, and the arrangements made, in time. 


CANADIAN LAnb Vaturs.—The Canadian Pacific Rail- 
way Company has increased the price of its lands in 
Northern Alberta and Saskatchewan to 1.50 dols. per 
acre, and they are now held at 4 dols. to 5 dols. per acre. 
This course was believed to be advisable in order to pre- 
vent the choicest lands in the territory falling into the 
hands of speculators, buying in advance of settlement 
for the purpose of selling at largely increased prices, 
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THE SOUTH RUSSIAN IRON 
(For Description, see Page 860.) 
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years, and then only temporarily. The state of 


INDUSTRIAL NOTES. the labour market in the past month, based on 2326 


THE 


Beard of. the Labour Department of the | returns —namely, 1553 from employers, 573 from 
seats hey Trade shows that the general trend of | trade unions, and 600 from other sources—shows no 
> eth 


told = direction of slackening off, but the | marked change as compared with the previous month. 

vs 9 ein t he numbers employed has been arrested | There was a further decline in the iron and steel trades, 

hd mont at ae in. two or three industries. In| but an improvement in the spinning branch of the 

Swmand me =~ year has the curve line of em- | cotton trade, and in the printing trades. Generally, 

the pied pe ed the level of 1901, and only twice | there has been a decline, especially in the iron and 
ine 


of the average for the last . ten | steel industries. 
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Buast-Furnace, Donetz ReaIon. 


In the 224 trade unions specially reported upon, there 
was an aggregate of 549,197 members. Of these, 26,454, 
or 4.8 percent., were unemployed, as compared with 
5 per cent. in the previous month, and 3.8 per cent. a 
year ago. The mean percentage for the last ten years 
in the same rnonth was 4.6 per cent., as against 5 per 
cent. in 1902. 





In the coalmining industry employment continues 
good : was even slightly better than a year ago. At 
collieries employing 495,647 persons, the pits worked 
on an average 5,51 days per week, during the previous 
four weeks 5,52 days per week, at the same period last 
year 5.53 days per week, but the number employed 
was 1.4 per cent. greater than a year ago. 

Employment also continues good in the iron-mining 
districts. At the 136 mines and open works covered 
by the returns, the number employed was 15,823. 
The time worked was 5.81 days per week on 
the average, as compared with 5.78 in the previous 
four weeks, and 5.72 at the same time a year ago. 
The number employed was also greater by 1.9 per 
cent. than a year ago. 





In the pig-iron industry there was no appreciable 
change, but it was a trifle better than a year ago. At 
the works of 114 ironmasters covered by the returns 
there were 328 furnaces in blast, employing 22,300 
workmen, as compared with 321 furnaces in blast a 
year ago. 

Employment in the iron and steel industries is worse 
than in the previous month, and considerably worse 
than a year ago, At the 201 works covered by the 
returns 74,500 workpeople were engaged; the total 
volume of employment at those, taking into account 
the number employed and the shifts worked, shows a 
decline of 3 per cent., as compared with a month ago, 
and 6.5 percent. with a year ago. 

Employment in the tinplate trade is still good, but 
shows-a decline as compared with the month previous, 
and is about the same as a year ago. A total of 395 
mills were in operation, including those engaged in the 
manufacture of black plates, as compared with 402 in 
the month previous and 393 a year ago. The aggre- 
gate employed was about 19,700 persons. 


Employment in the engineering and metal groups of 
trade’ continues the same as last month, but is worse 
than a year ago. The proportion of members out of 
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work was 5 per cent., the same as in the previous 
month ; a year ago, 4.7 per cent. 

In the shipbuilding trades employment is about the 
same, but much worse than a year ago. The propor- 
tion unemployed was 10.7 per cent.; in the month 
previous, 10.6 per cent.; a year ago, 4.7 per cent. 
The dispute on the North-East Coast would affect the 
ship-carpenters and joiners, and indirectly the other 
branches in the shipyards. 

In the building trades employment has declined, 
especially in London ; it is much worse than a year 
ago. But in Scotland it is fairly good. The propor- 
tiqns out of work in the trades reporting was from 
4.4 to 5.7 per cent., as compared with 4 and 5.8 per 
cent. in the previous month. In the furnishing trades 
employment is nearly the same, but not quite so good. 


Employment at the docks and wharves in London 
is not quite so good as in the previous month or in the 
same month of last year. The average numbers em- 
ployed was 15,080; in the previous month, 15,157; 
same month last year, 15,909. The average for the 
last five years was 16,649. Still the decline is not so 
great as many would lead us to suppose. 





There were 24 fresh disputes in the month, involving 
6436 workpeople—4987 directly and 1449 indirectly. 
In the previous month there were 23, affecting 12,229 
persons ; in the same month a year ago 25, affecting 
6809 persons. Of the 24 disputes reported, four took 
place in mining, four in the engineering and metal 
trades groups, nine in the textile industries, three in 
the clothing. one in the building trades, and three in 
other industries. Old and new disputes settled were 
24, affecting 7453 a ; of these five, involving 
1029 persons, were decided in favour of the workers ; 
ten, involving 4785 persons, in favour of the em- 
ployers; while nine, involving 1639 persons were com- 
promised. 

Changes in the rates of wages took place affecting 
247,300 workpeople ; of these, 245,500 received ad- 
vances, and only 1800 suffered decreases. The net 
effect was an increase averaging 77d. weekly per head 
of all affected. In the previous month changes affect- 
ing 47,950 persons were reported, the net result being 
a decrease of 6d. weekly per head average all round. 
In the same month last year 250,000 suffered decreases 
averaging 7}d. weekly per head. The increases were 
in the wages of 140,000 coalminers in South Wales, 
and 101,000 inScotland. One change, affecting 83,000, 
was effected by a Conciliation Board; and _ three, 
affecting 141,700, by sliding scales. Three only, affect- 
ing 500 people, led to stoppage of work; the re- 
mainder were effected by the parties directly affected, 
or by their representatives, without any cessation of 
work. 





The Amalgamated Engineers’ Journal makes no com- 
ment on the state of trade, other than the description 
in the several branch returns, such as good, moderate, 
quiet, bad, &c. The numbers on donation benefit indi- 
cate that there was little change as compared with the 
previous month. The aggregate membership has risen 
to 93,252 ; of these 4173 was on donation benefit—in- 
crease, 22; sick benefit, 2242—increase, 150; on superan- 
nuation benefit, 4225— increase, 23. The aggregate on 
benefit reaches 10,646, which is quite an army. Refer- 
ence is made to the Mosely Commission, and it is 
stated by the general secretary, in his letter to the 
council, that trade is exceedingly good in America ; 
that members of the Amalgamated Society of Engineers 
are doing well, and that men from the old country are 
very much in demand. This is good news for the 
engineering branches of industry, especially as trade 
has slackened down here. Notice is given of the 
grant of a scholarship at the Ruskin Hall, Oxford, 
to one member of the society ; but he is told that the 
life will be one of strict discipline, severe work, and 
some self-sacrifice. But if a young member can attain 
it, and bear the strain, the result will be most advan- 
tageous to the student. He will have to rise at 6a.m.; 
make his bed, scrub the fioor, and do other household 
work, for no servants are kept. How many young 
engineers will become candidates for the scholarship ? 
Three branches report the election of members on their 
local bodies, and one re-elected. The general articles 
contain information and comments upon South African 
trade, labour cases in the courts, electrical authorities, 
and many other subjects, while the preface deals with 
the patent laws. The Jowrna/ aims to be something 
more than a mere record of the society’s business, but 
the selection of subjects is regulated by a sense of fit- 
ness for the class intended. 





The monthly report of the Boilermakers and Iron 
Shipbuilders records no improvement in the state of 
trade, but it states that the outlook is not quite so 
bad, for new orders have been secured. The Barrow 
and Belfast shipyards are full of work, and are likely 
to beso for some time to come. At Elswick there is 
more naval work on hand than for years past, and 
another Government order has been secured. At 
Jarrow also there has been an increase of work. On 





the Clyde things are not bad, as much naval work is 
on hand. On the North-East Coast, however, there 
is a deficiency of work. The joiners’ strike on the 
North-East Coast is not approved. If the boilermakers 
and iron shipbuilders and engineering branches could 
not see their way clear to oppose the reduction in 
wages, there could be little chance of success for joiners. 
If the strike continues for long, it is thought that the 

ards will be closed, not in the sense of a lock-out, but 
for lack of employment for those who have not joined the 
strike. The total number on the funds was 8173 ; last 
month, 8121—increase, 52. Of that total the number 
of unemployed increased from 5434 to 5578—net in- 
crease, 144. There were on sick benefit 1873, and on 
superannuation, 866. The costs or expenses per week 
have averaged 2969/., showing an increase of 284/. per 
week. Some disputes having arisen, and the general 
secretary being away in America on the Mosely Com- 
mission, the council called in the services of the ex- 
general secretary, who was able to arrange matters 
with the employers, and thus avert a stoppage of work. 
Mr. Knight had the confidence of employers, and hence 
no doubt was all the more readily admitted into con- 
ference. Attention is called to the labour difficulties 
in South Africa ina carefully written report, evidently 
by one who knows the situation and is fully alive to 
the difficulties described. 


In the Wolverhampton district a further improve- 
ment in the demand for galvanised iron has led to the 
offer of heavy contracts for bundles of black sheets ; 
but there has been no corresponding advance in rates. 
Agents in South Africa, South America, and India 
have, it is said, sent home good lines for roofing sheets, 
hence the increased activity. There has beena steady 
demand for marked bars, which, in addition to un- 
finished contracts for the Admiralty, has enabled 
the makers to keep the mills going, and at the same 
time maintain quotations at the standard rates. In 
most other classes of iron business has continued slow, 
consumers and merchants contenting themselves with 
transactions sutlicient to cover pressing needs, in 
the hope of forcing down prices. 





In the Birmingham district the prospects of the iron 
trade are described as decidedly brighter. Consumers 
and others are no longer able to hold back orders, and 
find that new contracts have to be made. Pig iron has 
been weak in price, but with no quotable change. 
Manufacturers allege that rates have reached their 
lowest level, considering the cost of production. In 
the finished branches galvanised iron has been most in 
demand, especially sheets for export purposes. (er- 
man and Belgian bars have been on offer below local 
rates, but the Association standards have been main- 
tained. The general condition of employment has 
been well maintained in so far as members of trade 
unions are concerned. In branches with 17,019 mem- 
bers only 513, or about 3 per cent., were reported to be 
unemployed, as compared with 3.3 per cent. in the month 
previous. This is encouraging, considering the slacken- 
ing trend of trade in the iron and steel industries, and 
in = manufacturing branches using those and other 
metals, 


The position of the engineering and allied industries 
in Lancashire remains about the same as last reported. 
The complaint is lack of new orders of sufficient 
weight to replace the contracts running out. But 
in some establishments there is still a consider- 
able amount of unfinished work on hand, so that 
new orders may yet be secured ere its comple- 
tion. The iron trade is regarded as unsatisfactory, 
business being slowand uncertain. The general condition 
of trade in the Manchester and Salford district shows 
a slight improvement. In branches of trade unions 
with 25,121 members, 1161, or 4.6 per cent., were re- 
ported to be unemployed, as compared with 4.8 per 
cent. in the previous month. In the engineering and 
allied industries engineers, machine workers, sheet- 
metal workers, smiths and strikers report trade as 
moderate ; boilermakers and ironfounders as bad. In 
the Oldham district employment in the engineering and 
textile-machine-making = ai is reported to be bad ; 
in nine other branches as moderate, and in three only 
as slack. In the Bolton district engineers report trade 
as moderate, steam-engine makers as fair, three other 
branches as irregular, iron and steel workers at 
Hindley, Ince, and Wigan only moderate. In the 
Blackburn and Burnley districts the engineering 
— are reported to be bad, ironfounders as 
slack. 


The Taff Vale case occupied the attention of the 
Court —. last week, making a total of thirteen 
days up to Friday, when the Judge summed up, and 
the jury returned a verdict for the plaintiff company 
against the defendant union and its officials. The 
matter is dealt with in another column. 











AMERICAN RaILRoAD Workinc.—The Chicago, Rock 
Island, and Pacific Railroad Company proposes to put 
on a 68-hour train from Chicago to Los Angeles. 





THE SOUTH RUSSIAN IRON INDUSTRY.* 
By ArcurBpaLp P. Heap, M.I.C.E. 

In August, 1901, the author visited the South Russian 
iron district to report on certain iron, coal, and manganese 
mines and blast-furnaces, and enjoyed exceptional facili- 
ties for examining these industries from a metallurgical 
as wellas from a commercial standpoint. The present 
— is founded on the result of his investigations. 

he production of iron in South Russia has made rapid 
strides in recent years, and this region is now by far the 
most important of the — iron-producing districts in 
Russia, both European and Asiatic. The following table 
shows their relative importance, on the basis of the pro- 
duction of pig iron: 
Production of Pig Iron in Russia, 


Tons in 1899.+ 
District. (Based on First Perventage 
Half-Year.) — 
South Russia ... 1,241,150 47.3 
"LES 772,926 29.44 
earn 291,588 11.0 
Moscow ... ar 258,596 9.8 
North eae. 31,696 1.2 
Finland... Kea 25,794 0.97 
Siberia... 4,814 0.18 
South-West a 2,946 0.11 
Totals... 2,629,510 100.00 


+ The corresponding figures for 1900 show that while 
the total annual production only advanced to 2,850,256 
tons, the South produced 51.7 per cent. of the total, and 
the Ural district remained practically stationary. 


For comparison— Tons. 
United States tse ee 13,620,703 
United Kingdom ... ou, x 9,300,000 
Germany ... ; 7,900,000 


Fig. 1, page 861, shows the same facts in graphic form. 
It will be seen that the Ural district, which is generally 
supposed to be the great Russian iron centre, has now 
lost its supremacy. The more rapid progress made by 
the Southern district is shown by the fact that whereas 
the increase of production of pig iron in the Urals be- 
tween 1895 and 1899 was 45 per cent., that of the South 
was 130 per cent. during the same period. 

In the production of finished steel, the South shows a 
still greater supremacy over all other districts, as follows 


Production of Finished Steel in Russia. 
District. Tons in 1900, Percentage 


of Total. 
South Russia We 843,950 58.64 
Ural... mae ae 181,950 12.63 
Poland ap os 203,910 14.14 
Moscow... ee 123,620 8.60 
North os sak 86,280 5.99 





1,439,710 100.00 


Topography.—Having now established the fact that the 
Southern iron industry is by far the most important in 
Russia, the general topography of that district may be 
considered. 

This is shown in Fig. 2, which gives a general view 
of the section of Russia lying immediately to the north 
of the Sea of Azov. Most of this district is included in the 
Government of Ekaterinoslav, the town of that name 
being the most important of the district, and the centre 
of the iron ——T 

The various works, as enumerated in Appendix 1, may 
be said to lie on the Ekaterine Railway, hich joins the 
Krivoy Rog ironmining region in the west to the Donetz 
coalfield in the east, the distance being about 260 
miles. In some cases the works are situated near the 
iron ore, carrying their coke and coal long distances. In 
other cases, and these form the majority, the works are 
situated on the coalfield, drawing their ore supplies from 
a distance. In other cases, in, the works are between 
the two, dividing the total distance of 260 miles, over 
which the raw material must be hauled, between the 
ore and the coke. Most of the works own their own mine 
or mines in the Krivoy Rog district, and collieries or coke 
ovens in the Donetz coalfield. 

Krivoy Rog Iron Ore District.—Fig. 3 is a map of the 
Krivoy Roy district, whilst Fig. 4, page 850, shows the 
southern, and Fig. 5, 850, and Fig. 6, page 859, the 
northern end of the Krivoy iron ore deposits. The 
town of Krivoy Rog, from which the deposit is named, is 
situated near the point where the River Saksagan, flowing 
from the north, joins the River Ingoulets flowing south. 
The iron ore deposits lie extended in a long and approx!- 
mately straight line, chiefly along the right or western 
banks of the two rivers above mentioned, commencing at 
a point about 15 miles north of Krivoy Rog, and continuing 
in an almost uninterrupted series of mines to Nicolo- 
Koselsk, about 20 miles south of Krivoy Rog. There 
is also a detached group of mines about 33 miles 
north of Krivoy Rog, making the total length of the de- 
posit about 53 miles. 

The author visited and examined the Skalevatka 
mines at the extreme southern end of the deposit and 
the Kamchatka mine at the extreme northern end, an 
made a more cursory survey of many of the interme- 
diate mines. : : f 

Before the discovery of these deposits, the iron ores 0 
the eastern portion of the Government of Ekaterinslav, 
and those 2 gs province of the Don Cossacks, and of 
Kertch in the Crimea, formed the chief sources of 3u ply 
in the south. The true commencement of the southern 


a aper read before the Society of Arts, December 17 
1902, 
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iron industry dates from the discovery of the Krivoy 
Rog deposits, and to the latter it owes its present import- 
ance. The chief development petancted 9 between 1892 
and 1897, when the output of ore was increased threefold. 

The total number of mines in the Krivoy Rog district 
was, in 1900, 79, of which about three-quarters were to 
the north and one-quarter to the south of Krivoy Rog, 
According to official figures, the amount of ore obtained 


in 1900, from such of the mines as were in operation, | 


was 2,753,500 tons, while the amount of ore still remain- 





to decide, may be classified as five or six parallel beds, 
each bed being represented by a series of detached elon- 

ted pockets, to some extent resembling each other. 

he hanging and foot walls are of quartzite, which is 
sometimes also found embedded in the ore in the form of 
| small pockets, but which can be easily separated by hand. 
| The ore contains from 45 to 65 per cent., and sometimes 
| even more, of metallic iron, the sulphur and phosphorus 
being somewhat variable. The covering is usually clay 
| or sandstone, with limestone immediately below, resting 
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on the top of the ore. The depth of stripping varies from 
a few feet to about 100 ft., but it is seldom too great for 
open working. Consequently most of the Krivoy Rog 
mines are worked as open quarries, the ore either being 
carried up long zigzag inclines by carts and horses, or else 
drawn in narrow-gauge cars up an inclined railway by a 
horse-driven drum or a steam engine. When the depth ex- 
ceeds 200 ft., it is more economical to work underground. 

The richer Krivoy Rog ores are sent to distant points, 
such as the Donetz district and Poland, while the poorer 
qualities are used locally at the Krivoy Rog blast-fur- 
| naces, or at one or other of the large works lying between 
| Krivoy Rogand Ekaterinoslav. The ore is usually ex- 
tracted by contractors, who find labour, implements, 
carts, horses, &c. Where the mine is near the surface, 
such a contract can be made for 3s. 4d. per ton, including 





ing untouched was estimated at §0,000,000 tons. The 
stocks of ore ready forsale on J uly 1, 1900, amounted to 


9g tons, and the number of workmen employed was 
i, . 


_ The ore 1s in general some form of hematite, with occa- 
a deposits of magnetite. It occurs as a highly-in- 
3 eo bed, usually in long boat-shaped pockets, taperin 
at the ends. The various pockets lie approximately mean 4 


and south, and, so far as local geologists have been able 





delivery at the railway. Ina small mine where pumping 
| is not required, and the mine is shallow enough to dis- 
| pense with hauling machinery, the contracting system is 
convenient and economical. In _~ mines, where steam 

engines are used for pumping and hauling, and narrow- 
gauge railways or aerial tramways for transporting the 
ore to the nearest main line railway, it pays to — 
with the contractor and his somewhat primitive methods, 
or to restrict his sphere of action to certain well-defined 


functions. The miners work ten hours a day, and night- 
work is unusual. 

In many cases the land is the pennant of the village 
communes, and royalty is payable to the peasant pro- 
prietors, being generally from 8d. to 1s. per ton. The 

sants are prohibited by law from selling their land or 
rom leasing it for more than 30 years. The average cost 
of mining ore on a moderate scale and delivering to blast- 
furnaces in the Donetz district is about 13s. 1d. per ton, 
the details being given in Appendix II. 

Quality of Ore.—Appendix III. gives two typical 
analyses of ores from deposits at the extreme ped amon 
and northern ends of the Krivoy Rog district, and made 
for the author by Messrs. Pattinson and Stead from 
samples selected by him. The southern analyis shows an 
ore with too high phosphorus for the acid process of steel- 
making, but well adapted for making foundry pig iron. 
The northern ne gl would be suitable for pig iron con- 
taining a sufficiently small amount: of phosphorus to be 
classed as Bessemer. 

Railway Communication.—The railway facilities for 
the carriage of ore have recently been much improved. 
The mines to the north of Krivoy Rog have for some 
time been served by that section of the Ekaterine Rail- 
way between Karnavatka and Shaltaia Voda, about 
38 miles long. Previous to June, 1901, all the mines 
south of Krivoy Rog had no railway nearer than Krivoy 
Rog itself, which necessitated expensive cart transport 
over long distances. But in that month the new railway 
was = from Krivoy Rog southwards to Nicolo- 
Koselsk at the extreme southern end of the deposit. 

An alternative route will be provided by another new’ rail- 
way, now under construction, which will run from Nicolo- 
Koselsk vid Nicopol to Alexandrovsk, the highest navi- 
gable point on the Dnieper river. The route thence to 
the iron works of the Donetz district will be either by 
the existing railway system through Sinelnikova and 
Debaltsevo, or by a projected new line direct from 
Alexandrovsk to Debaltzevo, being a continuation of the 
Nicolo-Koselsk-Alexandrovsk Railway already referred 
to, and intended to relieve the congestion of traffic on 
the Ekaterine Railway. New railways are also under 
construction from Nicolo-Koselsk to Odessa and to 
Kherson, thus giving an easier access to the sea than 
now exists. 

Donetz Coalfield.—The Donetz coalfield, which lies at 
the eastern extremity of the Ekaterine Railway, supplies 
coal and coke for smelting and metallurgical purposes. 
It is one of the largest coalfields in Europe, covering an 
area of nearly 9000 square miles, and contains almost 
every variety of coal, comprising gas and cannel coal, 
caking and coking coal, semi-anthracite and anthracite. 
The output of coal in the Donetz district increased from 
2.2 million tons in 1888 to 6.68 million tons in 1897. 
Generally speaking, the soft coals of newer formation lie 
to the north-west, while the older beds of anthracite lie 
to the south-east. In one colliery near Lugansk, visited 
by the author, both bituminous or steam coal and 
coking coal are worked, being obtained from neighbour- 
ing seams. The steam coal, which represents a fair 
average of its class, contains 35 per cent. of volatile 
matter, and 3 to 4 per cent. of ash. This coal is used 
for steam, locomotive, and gas - making purposes. It 
is, unfortunately, somewhat friable and subject to 
disintegration from the weather. As a result the Nor- 
thern Russian railways find it difficult to use, as so 
much breakage occurs during transit. It is also difficult 
to build walls of blocks of coal round the stocks, as the 
weather causes them to crumble. Imported English coal, 
therefore, still holds its own, especially near the Baltic 
ports. The coking coal on the above-mentioned colliery 
contains 20 per cent. of volatile matter, and 3 to 7 per 
cent. of ash. 2 

The coal seams are generally 3 ft. to 4 ft. thick, and 
often inclined at a considerable angle, or nearly vertical. 
In such cases the coal is worked by an “overhead 
stoping” system. Vertical shafts are sunk, from which 
run galleries in the direction of the dip, cutting several 
seams. At each intersection, side galleries are run, from 
which the coal seam is worked upwards in slices of 80 ft. 
to 100 ft. thick. The cost of coal and of coke, of which 
details are given in Appendix IV., are about 7s. 11d. and 
13s. 10d. per ton res ey od The mining methods and 
appliances used are largely Belgian, as also are the fore- 
men. . The coal is mined by an ordinary pick, and each 
miner can get from 2 to 4 tons of coal per 10 hours, 
according to the thickness of the seam. 

There is an almost inexhaustible supply of coal of all 
qualities in the Donetz region. Mechanical haulage and 
coal-getting is not usual, em to the cheapness of 
labour and the scarcity of skilled mechanics to maintain 
and repair machinery. While the physical quality of 
the coal leaves much to be desired, the coke is on the 
whole strong and suitable for blast-furnaces. Coking 
coal containing 20 per cent. of volatile matter and 3 to 
7 per cent. of ash produces coke containing an average 
of 10.5 per cent. of ash and 1.125 per cent. of sulphur. 
Coppée coke ovens are largely used in this district, 
being supplied with modern coal-handling appliances, 
and giving a yield, or ratio of coke to coal charged, 
of about 73 per cent. As arule the by-products are not 
recovered from the which are allowed to burn 
freely in the air. the ovens are frequently built and 
financed by the patentee, on a working agreement with 
the company. : 

Flux.—No iron district can be considered complete 
without a supply of flux for mixing with the coke and 
ore in blast-fu: and in this respect, also, Nature has 
been bountiful to South Russia. There are plentiful 
deposits of limestone, not only near the Krivoy ore, 
but along the Ekaterine Railway and in the Donetz coal 
basin. About half a ton of limestone per ton of pig 





iron is required to flux the Krivoy Rog ores, Limestone 
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can be obtained in the open market for about 4s. 8d. | ing intervals when no ore is being raised. With such an|same. If to this be added the cheapness of manual 


r ton. 
PrPortiand Cement.—An allied industry is the manufac- 
ture of Portland cement, which is carried on to a con- 
siderable extent. The writer visited an open quarry, 
in which chalk was obtained at one end and clay at the 


| appliance 50 buckets of water per hour can be raised, each | 
containing 30 gallons, equal to 1500 gallons per hour. 

| This is a surprising performance, considering the primi- | 

| tive nature of the implements. 

| The Richishche ore is hardly developed, but is likely | 


other, of a quality suitable for making cement. These to play an important part, and to be one of the chief | 


were conveyed about half-a-mile and manufactured into 


| centres of production in South Russia. It corresponds, | 


Portland cement, in a well-equipped and modern fac- | generally speaking, with Caucasian ore, and would very | 


tory having a capacity of 100,000 barrels a year. 

Manganese Ore.—Manganese ore, which is essential for 
the manufacture of spiegeleisen and ferro-manganese, 
both of which are required for steelmaking, occurs in 
South Russia in large quantities. The mining districts 
in Russia are in three groups—viz. (a) Caucasus; (b) Urals; 
(c) Government of Ekaterinoslav. 

(a) Caucasus.—The mining area is in the Sharapan 
region, on the Trans-Caucasian Railway, the shipping 
port being Poti, on the Black Sea. From here it is 
shipped either to foreign countries, or to Marioupol or 
Nicolaief for Russian consumption. This district is the 
most important manganese-ore-producing centre in the 
world, the output at present being about 400,000 to 
500,000 tons a year, of which about 10 per cent. is used 
in South Russia. 

(b) Urals.—The mines occur in the Governments of 
Perm and Orenburg, but the production is small, and 
the industry is not important. 

(c) Government of Ekaterinoslav.—This group, which 
more nearly concerns the subject of this paper, is situated 
near the town of Nicopol, on the Dneiper River, and 
consists of two groups—the Nicopol group and the 
Richishche group, the latter being named after a tribu- 


| well take its place in the manufacture of- ferro-manganese | 
and spiegeleisen. Comparing it with foreign ores, it is | 
superior In manganese contents to New Brunswick ore, | 
but inferior to Brazilian and Spanish ores. 

The analyses of different Russian and foreign man- | 
ganese ores are given in Appendix 5. The details of the | 
cost of raising and washing Richishche ore are given in | 
Appendix 6. 

he present outlets for the Nicopol and Richishche ores | 
are: 
1. Down the River Dnieper in barges to Kherson for | 
shipment abroad. 

2. Up the Dneiper in barges to Alexandrovsk, the head 
of navigation, where it is put on the railway and de- 
| spatched to the various Russian centres of consumption, 
| chiefly the blast-furnaces situated along the Ekaterine 
| Railway. 
| The railway now under construction from Nicolo- 
| Koselsk to Alexandrovsk, vid Nicopol, which is expected 

to be running in a year or two, will pass through the 
Richishche group, and will afford a much cheaper car- 
| riage to Alexandrovsk than the present system of barges, 





| which yield high profits to the contractors, and will enable | 


| transhipping at Alexandrovsk to be dispensed with. 


labour, there are sufficient reasons for the avoidance, as 
far as possible, of all complicated machinery. Generally 
speaking, a proper mean course has been followed be- 
tween too much mechanism on the one hand, and too 
wasteful an expenditure of labour on the other hand. 
After making due allowance for these conditions, the 
design and workmanship of some of the most modern 
blast-furnaces and accessory appliances leaves little to 
be desired, and bears comparison with some of the best 
plants in Europe. The personnel are, as a rule, of the 
nationality of the owners. Thus in works of Belgian 
or French capital the director and departmental managers 
are Belgians or Frenchmen respectively. In Russian 
works, on the other hand, positions of responsibility are 
largely occupied by Poles. The workmen are in all cases 
Russian. 

It will be seen that of the eighteen important works 
in South Russia enumera in Appendix I., all make 
pig iron, m a total of fifty-five blast-furnaces, and eleven 
are steel makers in addition. The works are not concen- 
trated in manufacturing centres, but scattered along the 
Ekaterine Railway. The whole country is what is known 
as steppes—viz., extensive undulating plains, entirely 
treeless, except Ly the edges of streams and rivers. Every 
eminence is crowned by a tumulus, said to have been 
erected in olden times, either to repel the Tartar inva- 
sions or as a burial-place for chiefs. The scattered nature 
of the works, and the comparative scantiness of popu- 
lation, as well as the want of enterprise of private 
builders, makes it necessary for each company, whether 
mining or metallurgical, to erect colonies for their work- 
| people, which generally consist of comfortable houses 
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tary of the Dneiper River. The Nicopol group contains | 


two principal mines—those of the Nicopol- arioupol | 
Company and the Briansk Company. The ore requires | 


Iron and Steel Works.—Having now described the raw | 
materials, some mention may be made of the blast-furnaces | 
and steel works, where the finished article is produced. | 


varying in accommodation from the eight-roomed house, 
containing four unmarried men per room, to the sump- 
tuous mansion of the director. The rainfall is small, 


cleaning ; but, owing to the scarcity of water, the process | Appendix I, gives a list of the eighteen chief iron and | being about 11 in. per annum, due to the treelessness 
has to 4 performed dry, and the — ore contains | steel works in the south, together with various particulars | of the land. This necessitates elaborate and expensive 


only about 44 per cent. of manganese. 


e Richishche as to capital and nationality. From Column 6 it will be | arrangements for water supply at most works. At one 


roup contains only one mine now working—viz., the | noticed that most of these works have keen built since | blast-furnace plant visited by the author an artificial 
cetidede mine, belonging to the Dnieprovienne 1892, and are therefore quite modern. Column 4shows that lake has been made, 97 acres in area, holding 143 million 


Company, as well as several others, idle or under deve- | 
lopment. The ore in this group occurs in the form of a | 
practically horizontal bed, about 9 ft. thick, of granula 
peroxide of manganese or pyrolusite. It is contempo- | 
raneous with the overlying beds, having been ee 
with them by aqueous action, and forming the bottom | 
layer on account of its greater weight. It rests on a 
massive and somewhat uneven bed of granite, which | 
forms the subsoil of all this part of Southern Russia, | 
being sometimes separated therefrom by a thin layer of | 
kaolin or decomposed granite. The manganese ore is in 
grains between the size of a pea and a nut, and is mixed 
with coarse sand; but sometimes conglomerated into | 
masses by a hard argillaceous cement and mixed with 
quartz grains. Frequently a \thin layer of manganite or 
sesquioxide of manganese is found in the lower part of | 
the ore bed. Both the depth and the thickness of the 
bed are somewhat irregular. 

The manganese ore is easily separated from the sand | 
by washing. It is soft enough to be extracted by pick 
and shovel, one miner getting 4 cubic yards per 12 hours, | 
weighing about 7} tons. The roof is green clay and the | 
floor is granite or kaolin. The roof boards are supported | 
by’ timber frames spaced about 2 ft. apart. _The vertical | 
shafts usual~in the district are 7 ft. square, well tim- | 
bered, and divided into four compartments, two being | 
used for one ascending while the other descends, | 
and the other two for eye by means of ascending and | 
descending buckets, which are filled below by hand. Such 
a shaft is worked by two “ ns,” or drums, each | 


worked by two‘horses (Fig. 7). In case of a small out- | 
put, one baraban would suffice, pumping being done dur- | 


| of the works have been 


Belgian capital largely preponderates. Although the first | 
works in this distri¢t—the New Russia Company—was | 


little English capital has flowed in the same direction. 
It is different with Belgian capital. Since the establish- 
ment of the first Belgian company—the Dnieprovienne, | 
or South Russian Company (associated with Messrs. Cocke- 
rill, of Seraing, Belgium)—there has been a constant influx | 
of Belgian — Out of the most important works enu- | 
merated, at least eight are pany entirely Belgian 
capital ; while out of the total number of fifty-five blast- 
furnaces, twenty-one are Belgian. 
The author personally visited five of these works—viz., 
Briansk, Gdantsevski, Almaznaia, and Bielaia (Figs. 8, 9, | 
10, and 11), and Donetz-Urievka (Fig. 12), and was much | 
struck by the good, substantial, and well-constructed nature | 
of the work. Gonseiy speaking, the structural portions | 
uilt in Russia, and the machinery | 
in Belgium, Germany, or France, or to a small extent in | 


-- | VII 


allons of water, and situated 200 ft. below the blast- 
urnaces, to which water is pumped ‘in two stages by 


ted | started in 1869 by an Englishman (Mr. Hughes), very electrically-driven pumps. 


Blast - Furnaces. — Fig. 13 gives a half-profile of 
typical modern blast-furnace in the Donetz district, 
such as would be suitable for the production of Bessemer 
or foundry pig iron, or, by the addition of manganese 
ore, of spiegeleisen containing 20 per cent., and ferro- 
manganese containing 80 per cent. of manganese. The 
furnace would have a productive capacity alterna- 


Cpe 885 Per 24 Hours. 
Pigiron ... ee *5 2 150 tons 
Spiegeleisen iS i as 100 s 
Ferro-manganese... = ae 70: ss 


e cost of manufacture and profits derived from these 
three varieties of pig iron are given in detail in Appendix 


Tmport Duties.—There is an import duty into ey 


England and America. ‘ordinary pig iron by way of Black Sea ports of 2/. 19s. 


ere is, perhaps, an absence of labour-saving appli- | 
ances in the blast-furnaces, notably in the handling of 


per ton, which is sufficient to keep out foreign competi- 


‘tion. An Excise duty of 2s. per ton of Russian-made pig 


materials between the stock-piles and the furnace top. | jon’ was abolished by the Government in 1901, in order 


But it must be remem 
Western Euro 
mechanics for the maintenance of machinery. 
instinct is not a conspicuous quality among Russians, and | 
the care and foresight exercised es those in charge of | 
machinery is too often regulated solely by the amount of 
supervision and discipline to which they are subjected. 
Consequently there is not only a gt liability for 
machinery to go wrong, but great difficulty.in repairing the | 


that Russia is different from | rd lief to the harassed trade. On account 
and America, in the scarcity of hom e = lua temert duties, pig iron has been imported in 
echanica! but small and decreasing quantities, as follows : 


ons. 

ie 51,000 
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1902 at the rate of ee fz UR 14,520 


The import duty on ferro-manganese and spiegeleisen 
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is 4/. 193. per ton, which is sufficient to keep out English- 
made spiegeleisen, but nut sufficient to keep out English- 
made ferro-manganese, which latter can be sold in South 
Russia at about 27. per ton below market price, and which 
is sent regularly from England by way of Black Sea ports, 
at the rate of about 4250 tons per annum. At the present 
time spiegeleisen and ferro-manganese are being made 
in Russia at five of the works enumerated in Appendix I. 
The import duties on finished steel products are as fol- 
lows: 


Per ton. 

£ s. 
Steel ingots and plates ... 5 18 0 
Merchant iron 5 18 0 


Steel sheets £8 9s 0d. to 9 


Government Control.—The Government exercises a very 
real and somewhat paternal control over the mining com- 
panies for the protection of the workpeople, employing 
an army Of officials for the purpose. All companies are 
obliged to supply a Government mining engineer, and 
are subject to periodical visits by Government inspectors. 
The companies are obliged to provide | gy oe accommoda- 
tion for the operatives in the way of houses, hospitals, 
churches, &c., and the slightest accident, resulting in 
injury to any workman, is the subject. of Government 
inquiry. The employers appear to live in dread of acci- 
dents, on account of the troublesome investigations which 
invariably follow. 

Steel Works.—The eleven steel works in South Russia 
are, aS a rule, well equipped with modern machinery. 
Both the open-hearth and Bessemer processes are us 
for conversion of pig iron into steel. The finished pro- 
duct may be classified as follows : 

Percentage of Total 
Steel Production. 
Railway materials (rails,  fish- 





plates, tyres, and axles) = 47.5 
Merchant bars, sheets, columns 37.2 
Miscellaneous ; a aD 15.3 

100.0 
The present market price of finished steel products are : 
Per ton. 
£ sa a. 
Rails iv 8 5 0 
Rolled joists 515 6 
Merchant iron 8 5 0 


Railways.—The abnormally large proportion of railway 
materials indicates that railway construction absorbs about 
half the steel production of the south. This is due to the 
fact that Russia has been, and is still, going through a 
period of great railway construction, entered upon with 
a view of developing the resources of her empire, both 
European and Asiatic. The new mileage opened within 
the last few years is as follows : 


Railway Construction. 





| 
| Existing Railway 


Year. Opened for Traffic. Doubled. 
Fats miles miles 
1898... ue “s 1897 205 
1999 .. - 2+ 3296 . 160 
1900 (first half) .. | 543 17 


| 


About two-thirds of the Russian railways are owned 
3 Government, and one-third by private companies, as 
ollows : 





Ownership of Railways. 





Government Private 








Railways. Companies. Total. 

: miles | miles miles 

In full operation 21,697 | 10,118 31,815 
In partial operation 1,014 585 1,599 
Under construction 1,110 3,394 4,504 
Authorised to be built 469 | 1,557 2,026 
Total 24,290 15,654 39,944 


Since 1889 the Russian Government has gradually 
bought up private railways, and amalgamated into a few 
large companies those not so bought up. It has thus got 
rid of large liabilities for guaranteed dividends, and has 
turned an annual loss-into a profit. Railway concessions 
are no longer granted on the easy terms which were once 
obtained. 

Owing to the relatively small amount of private enter- 
prise and capital in Russia, the general demand for 
tinished steel and iron products for industrial purposes is 
small, while exports to foreign countries are negligible. 
The iron and steel industries therefore look to the Go- 
vernment as their- chief -customer,-and- are dependent 
principally on orders from it for railway materials. 
About 40 per cent. of all the free pig iron (i.¢., not sold as 
finished steel) made in the south is purchased by the 
Government. The prospects of these industries thus de- 
= largely on the programme of railway construction 
eing carried out by the Government at the time, which 
in turn depends on the funds at its disposal for this pur- 
pose. The Government, on the other hand, has fos- 
tered, and to a great extent brought into existence the 
southern iron industries by heavy import duties, and 
= distribution of orders. The general demand for steel 

rom the public has not grown apace with the produc- 
— capacity of the works, and indeed increases very 
rg while the Government uirements have, until 
‘300, Increased very rapidly. The result is that the 
south is tere 2 dependent on one large customer— 
viz., the Government. 

‘ Trade Depression.—As is well known, Russia has been 





for the last two or three years ing through a grave 
commercial crisis, which seriously affects all industries, 
and notably the southern iron industries. 

After an unusually active year of railway construction 
in 1899, the Government, presumably on account of in- 
sufficient means, suddenly stopped, or almost stopped, 
further expenditure thereon in 1900, while orders for rail- 
way building materials underwent a t and sudden 
decrease, with results which were most keenly felt by the 
Southern iron industry. @ price of foundry pig iron, 
which in 1899 had been about 5/. 5s. per ton, rapidly declined 
until March and April, 1901, when it touched 3/. per ton, 
since which it has recovered somewhat. The cause of this 
scarcity of money in the state coffers has been variously 
assigned to the stringency of the money market caused by 
the Transvaal War, the too rapid industrial developments 
in Russia, the Chinese troubles, the German financial panic, 
and the recurrent bad harvests in Russia. Probably each 
one has contributed to the result; but, whatever the 
cause, it seems clear that if sufficient capital flowed into 
Russia, by means of a foreign loan or otherwise, to enable 
the railway programme to be recommenced, a large pro- 
portion of money so a would flow to the Southern 
iron industry, and would bring to it a renewal of prosperity 
which would probably last for some years. 
the revival awaits this influx of capital. 

From the most accurate information which the author 
was able to obtain, the following railways have actually 
been decided upon by the Government, some or all of 
which will probably be commenced as soon as the financial 
situation admits of it. 

1. Trans-Siberian Railway, completion. 

2. Trans-Siberian Railway, completion of relaying with 
heavier rails. 

3. St. Petersburg to Odessa, direct line. 

4, St. Petersburg to Viatka. 

5. Moscow to Kazan and Kishtimsk. 

6. Orenburg to Tashkend. 

7. Odessa to Donetz Coalfield. 

8. Krivoy Rog ore region to Donetz Coalfield. 

9. Kief to Kovel. 

The total estimated cost of above is about 66,000, 000/. 

The crisis in the coal industry is, perhaps, more acute 
even than in the iron and steel industries, owing to the 
added effects of over production and consequent increase 
of stocks. Owing to the extensive and almost reckless 
manner in which Belgian capital has been invested in 
South Russia, the former country has suffered very heavil 
from the present crisis. Belgium being a small but rich 
country, with much greater wealth than can be profitabl 
invested at home, has been a large investor in the Sout 
of Russia, which, thanks to the high profits made in 
former years, seems to have eosedaal a peculiar fascina- 
tion for its financiers. It must be remembered, however, 
that a great deal of so-called Belgian capital is really 
French capital, companies being formed therewith in 
Brussels owing to the somewhat laxer regulations there 
existent. 

Recent quotations from the Brussels Bourse of Rus- 
sian securities show that steel works debentures average 
73 per cent. of par value, and ordinary shares 30 per cent. 

he Russian Government is using every endeavour 
to introduce foreign capital, and especially ‘english and 
American, and for this purpose makes copious publica- 
tions in the —— language, dealing with the industrial 
possibilities of Russia. 

The present situation, however, contains some en- 
couraging features, Signs are not wanting that public 
confidence is being restored in Russia, and prices have 
already shown a tendency to increase and inquiries to 
become more numerous. Again, the trying period through 
which the iron industries are passing doubtless has done, 
and will do, much to teach the salutary lesson of economy 
of management, to which too little attention was paid 
during the — prosperous years. Cost of produc- 
tion in general, and in particular that item with the 
comprehensive title of ‘* General Expenses,” has, under 
the stress of stern necessity,.undergone sensible reduction. 
Superfluous officials have been discharged and numerous 
leaks stopped up, with the result that in one case that 
came under the author’s notice a company which durin, 
the prosperous times found it difficult profitably to sel 
dank tee 102. per ton, make it pay after the introduction 
of such economies, with the price reduced to 8/. per ton. 

Coinage.—Again, the coinage of the country has, during 
the past few years, been placed ‘on a gold basis. The 


is. 
amount of gold coins in circulation has increased enor- 
mously, while the use of 


per money, except of large 
denomination, has practically ceased. This has tended 
to make the rate of exchange fixed, and has obviated the 
disadvantages and uncertainties: of fluctuating values. 
Thus, whereas between 1877 and 1896 the value of the 
rouble varied from 1s. 7d. to 2s. 9d., since the reform of 
the coinage it has been practically tixed at 2s. 14d. The 
Emperor's Rescript (see Appendix VIII.) will show that 
the value of sound currency is fully appreciated by the 
Government. 

In Russia, where money is scarcer than in Western 
Europe, it is doubly desirable to have ample working 
capital for operating iron and steel works. Long credit 
is the rule, three months being usually expected by 
customers. If three months’ bills are received from 
debtors and discounted at banks, a high rate of discount 
is charged, and it is therefore economical to have suffi- 
cient working capital to render such discounting unneces- 
sary. This can set off to some extent by demanding 
three months’ credit from those who supply the raw 
materials, but the same reasons make this undesirable. 
On the other hand, ready cash must always be found for 
wages and railway charges. The interest paid by banks 
on deposits is usually 35 per cent. 

Labour..—The native labourers in Russia are cheap, 


At present 


efficient than the more highly-paid workmen of Western 
Europe, which tends to counterbalance the advantage of 
cheapness. They are also lacking in mechanical instinct 
and initiative and are somewhat servile,‘as might be 
expected from a people liberated from serfdom only 40 
years ago, Education is, from a Western point of view, 
somewhat primitive, and the village commune system, 
involving a peasant ownership of land, by discouraging a 
peasant from moving about, tends to narrow his ideas and 
prevent his mental development. 

Russian villages are sometimes of great size, one called 
Tomatovka, passed through by the author, being no less 
than 10 miles long, and rather in the nature of a town 
than a village. ‘The houses are, however, spread out 
evenly, each with its own garden, and not, as would be 
the case with a similar town in England, crowded together 
in the centre. Each peasant owns, in addition to the 
garden attached to his house, a share of the common land 
in the village, the amount per peasant varying from 8 to 
27 acres. If he leaves the village and goes to another, 
he resigns his share of the land, while he is unlikely to be 
admitted to equal privileges in his new home. He must 
therefore either stay where he is or emigrate, for which 
an official permit is required, or go to he eee towns, 
where he is handicap by his lack of education. To 
add to his troubles, while the amount of land available 
has not increased, the number of peasants is increasing, 
so that each man’s share has becomesmaller. The village 
commune system, which was established to ensure the 
peasant against want, is not by any means universally 
successful in its working. 

In former years the Russian peasant was very drunken, 
and often, after he had spent all his money, would pledge 
his future crops or labour to the publican. After Kiting 
to remove these abuses by numerous laws, the Govern- 
ment took the bold step of taking over the manufacture 
and sale of spirits, which was accomplished between 1895 
and 1898. The result was that the consumption of spirits 
per head, which in 1867 was 1.66 gallons, fell in 1897, even 

fore the reform was completed, to 0.93 gallon per head. 
The corresponding figures for the United Kingdom and 
the United States are 1.03 and 1.01 respectively. 

_ The greatest benefit that could befall the Russian iron 
industry would be the growing up of a steady public 
demand for iron and steel, which would make the Govern- 
ment orders of secondary importance. Russia would then 
be able to make the most of her marvellous natural 
mineral resources and cheap labour, and the iron industry 
would become a great source of national wealth to a 
country which is at present too purely agricultural. So 
long as the importance of agriculture is relatively over- 
whelming, so long will the recurrent bad harvests mean a 
grave financial and political embarrassment to the Govern- 
ment. The growth of public demand for iron and steel is, 
however, a thing of the future. It must be remembered 
that the old-time division of Russian Society into two 
classes—i.e., nobles and peasants—still obtains to some 
extent, 80 percent. of the population being peasants, while 
the middle classes, which in the Western nations com- 
emis enterprise and virility of the community, are in 

ussia only 9 per cent. of the total, and are largely con- 
fined to the cities. 

For centuries Russia has looked abroad for, and has 
welcomed to her shores, men of energy and brains, to 
initiate and carry on the enterprises and manufactures 
which in other countries would spring up naturally from 
within. This is testified to by the fact that so many 
Russians in leading —— have non-Russian names. 

Railway Rates.—The system of railway rates in Russia 
is worthy of imitation by the rest of Europe; it is a 
modified Hungarian zone system, and was introduced 
about 1895. It is based on the logical principle widely 

ised in commerce, of giving a reduction for quantity. 
Both for goods and passengers the mileage rate varies 
inversely with the total distance. Thus to convey iron 
ore from the Krivoy Rog mines to the iron works in the 
Donetz. district, a distance of 260 miles, costs only 0.23 
pence per ton-mile, while for short distances to 66 
miles the rate is 0.316 pence per ton-mile. In the pas- 
senger tariff the rates are still made in favour of the long 
journey, with the result that since the new system was 
introduced the passenger traffic has increased largely. 

Conclusion.—In conclusion, the South Russian iron 
industry cannot, in the opinion of the author, be con- 
sidered at present as other than an artificial one, depend- 
ing as it does on the high tariffs to keep out foreign com- 
petition, and to a large extent on Government activity 
in railway construction for the demand. Both are un- 
natural conditions, and though a protective policy is often 
of long duration, and, as in the United States, not in- 
consistent with great national prosperity, the single cus- 
tomer conuition, involving a demand varying with the 
resources of the Government for the time being, is some- 
what hazardous. 

Until the check received in 1900, the growth of Russian 
manufacturing industries—#.c., other ‘ion agriculture— 
was remarkable, the turnover increasing from 54,000,000/. 
in 1887 to 181,000,000/. in 1897. The author refrains from 
dogmatising as to whether this is because of, or in spite 
of, Protection. 

Although the South Russian district is now very much 
de , it has had periods of great: prosperity, and 
will, doubtless, have them again. The market for its 
iron and steel products is, however, likely to be purel 
internal for some time to come, and, in the wathoe’e 
opinion, the time when Russia will conipete with other 
countries for the neutral markets of the world is, as yet, 
far distant. 

The thanks of the author are due to the following 
gentlemen for kindly furnishing information and data : 
Messrs. A. Foniakoff, EK. Durrant, J. M. de Zoltynski, 
E. Carez, V. Tahon, B. de Szyszkowski, F. C. Moorwood, 





patient, and obedient ; but they are less energetic and 


and F. Taylor, of the New Russia Company. 
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APPENDIX I.—Iron anp Steet Works IN SouTHERN Russia. 
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a j j l ; 
hy | | Production During | me 
| I eb 3 1900. 2g 
5 & | = | iE e 
Zz a 4.0 : ee os i se zo 
_ . . i“ Source of | Paid-Up | Pro- 7 22 
NaME oF Works. | Wuere. 2 Capital. | Capital. 7 | ducts. 4 g Finished Total. ow : 
$ # cS 2 E Pig | Iron and v5 8 
S& g Es Iron. Steel. | | oo 
a 4 = l< nes 
it Column 1, . | 2. 3. 4. 5. 6. 7 8. | 9. | 10. | ll. 12 
ok £ | tons | tons tons 
Hughes, or New Russia} Hughesofka 1 English | 900,000 | 1869 Fig oe 7 | 267,820 | 159,080 | 426,850 | 8319 
Company | % stee 
Dnieprovienne, or South) Kamenskoie 2 —— and 764,440 | 1889 * 209,980 170,580 380,560 | 6339 
Russian Company | ussian nd ae oe : Oe 
Briansk Metallurgical Com-| Ekaterinoslav 3 Russian | 1,701,005 | 1887 » 5 145,750 107,790 253,570 7068 
ny | | ox | - pp 
Russo Belge Metallurgical) Volintsevo 4 Russo- 1,579,296 | 1895 = 3 | 150,150 122,255 | 272405 2713 
Company | Belgian : . ans 
Donetz-Urievka Metallur- Urievka 5 Russo- 845,883 | 1895 - 5 109,510 31,006 140,516 | 3630 
gical Company | German 5. | | Se ie is 
Drushkova, or Donetz Iron Drushkova 6 French 702,810 | 1894 “a 3 94,770 79,620 174,390 2411 
and Steel Company Z s: Mit 
Taganrog Metallurgical Taganrog 7 | Belgian 1,189,522 | 1895 | ,, 3 | 79,148 62,356 141,504 3166 
Compan | | es hoa | a 
Nico} Reestonpel Mining} Marioupol 8 |German and | 789,684 | 1896 * 2 | 76,770 87,410 | 114,180 1769 
and Metallurgical Com- | Russian | | | 
pany H | x ce 
Pastoukof, or Soulinskie Souline 9 Private | 1869 , 2 38,738 25,284 64,022 3004 
Works | aaa ss | a 
Russian **Providence”| Marioupol 10 Belgian | 1,784,189 | 1898 rh 3 72,335 47,135 | 119,470 | 1972 
Works a : 
Maklevskaia Works .| Maklevskie 11 a2 ay 2 47,080 16,664 | 63,744 1259 
Gdantsevski, or Krivoy Rog} Krivoy Rog 12 French Pigiron 3 52,038 af | 52,038 | 330 
Iron Mining Company : " . Pee ee q 
Olkovaia Iron Smelting Ouspensk 13 Belgian 297,365 1896 os 2 76,277 sg 76,277 | 450 
Company 2 | 
Krematorskova Metallur- 14 a 2 15,059 15,959 298 
gical Works ; e ere 
Almaznaia Colliery Com-| Almaznaia 15 Belgian 1900 ” 2 14,688 14,688 170 
pany pa : ae 
Kertch Metallurgical Works} __Kertch 16 ns si] oe » 2 25,059 +. | 25,059 | 2274 
Verkhne Dnieprovienne| Ekaterino- 17 Belgian 515,432) .. so 1 | | 
Works | slav : | : 
Bielaia Blast-Furnace Com- | Bielaia 18 Ditto 396,486 | New ja 2 | 


pany | 


* Later corresponding figures are as follows : 


Pig iron: 
1901.. ia 
1902 (rate of) 


Tron and Steel : 
1901. . cs 
1902 (rate of) 





| Tota's. ‘| 55 | 1,475, 202* 859,130") 2,334,332 i 
| | | 





Aprenpix II.—Cost or Krivoy Rog Orr. 


Extraction aud delivery to railway by contract .. 
Opening ground, general charges, &c. ie 


Royalty .. ik 


Railway carriage to blast-furnace .. 


Total 








Per Ton. 
s. d. 
8 4 
1 3} 
0 8 
7 Of 
3 2 


Appenpix III.—ANALYSES OF Krivoy Roa Ore. 
Southern 
Deposits. 
Per Cent. 


57.95 


Iron .. oe 
Phosphorus . . 
Alumina 

Lime .. 

Silica me 
Combined water 
Moisture 
Character of ore 


0.095 
2.484 
trace 
8.150 
6.450 
0.67 


Brown 
hematite 





Northern 

Deposits. 

Per Cent. 
63.55 
0.032 
1.567 
trace 
440 
3.200 


hematite 


Apprenpix IV.—Cost or Coat AND COKE. 


Getting 

Timber Me 
Surface expenses 
Repairs .. . 


Transport to loading place 


Grading .. = 
General expenses 


To this must be added the cost of coking oe 


Making a total per ton of coal of 


Or per ton of saleable coke of .. 


The market value of coke is abou 





Per Ton of 
Coal. 








3 li} 
x 
4 
4 
lh 
1} 
1 5} 
De 
2 2 
10 1 
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APPENDIX V.—ANALYSES OF MANGANESE OREs. 


Russian: 
Richishche ore 
Nicopol ore 
Caucasus ore 

Foreign: 
Spanish (Asturiana) . 
New Brunswick (Wad ore) 
Brazil : ‘6 ‘ 


The limits allowed in manganese ores are 0.18 per cent. of | 
phosphorus, and 8 per cent. of water, with a fine of 4d. per ton | 
The price obtainable | 


Man- 


Phos 





ganese. phorus. Bilica. 
..| 52.63 0.127 7.2 
«| 40.45 0.23 ze 
| 51.15 0.153 about 10 
| 5835 0.01 0.90 
} 45.80 0.05 5.36 
..| 55.02 0.021 1.27 


per 1 per cent. of water above 8 per cent. 


1,482,000 tons. 
1,457,000 ,, 


984,000 ,, 
894,000 ,, 


| APPENDIX VI.—Cost or RICHISHCHE MANGANESE ORE. 








Per Ton of 
| Washed 
| Saleable Ore. 
a ¢. 
Mining .. “ re ie 2 ~ ae 2° 7% 
Timbering =e a oe oh me. i 2 7% 
Hoisting, repairs, pumping .. = re -_ 1 0 
Transport to washery .. a Se si es 0 8 
Sundries and general expenses * ie - 248 
| Royalty .. <3 < ie f ma fe is 
Government tax . - ~ a i 0 8 
| Washing .. ne ; sf * re me 8 7 
Total a 32 
Appenpix VII. 
| Cost of Foundry Pig Iron. 
| Per Ton of 
| Pig Iron. 
| ‘ a 
Iron ore, 1% tons soa oa £5 He ~~ sae -* 
Coke, 0.95 ton .. és 1s Ps se s -_— = 
Flux, } ton pe a oy 3s on re ee 
Labour, general expenses, &c. bas wk s a ® 
Total .. ea ne o- ee ee 
Taking the market value at the present exceptionally low figure 





| of 63s, at the time of the author's visit, there is a profit of 8s. per 


| ton. In 1899 the market value was 106s. 


Cost of Spiegeleisen. 
Per Ton of 


Spiegeleisen. 
8s. . 
Iron ore, 1} tons ae * ks sa ‘> as 
Manganese ore, 0.6 tons ‘im se - ‘+ _— 2 
Coke, 14tons .. oe oh ms SJ <<) oe 
Flux, 1 ton im ae se he > + 2 8 
Labour, general expenses, &c. a BS | he 





Total .. as “% Se o_O. 
Taking the market value of spiegeleisen at 6. 5s, 6d., this 
yields a profit of 31s, 5d. per ton. 
Cost of Ferro-Manganese. 
Per ton of Ferro- 





Manganese. 

EB . 

Iron ore,} ton .. Ss $s a os oO 1h 
Manganese ore, 2} tons .. i? is ¥ 419 0 
Coke, 2} tons “ “= Fi a oa 216 2 
Flux, 1 ton.. in sia os = eS 2 8 
Labour, general expenses, Wc. .. - me 19 10 
Total F es ; i i 





Taking the market value of ferro-manganese at the exceptionally 
| low figure of 162. 10s., this yields a profit of 7/. 1¢s. 5d. per ton. 





Appenpix VIII. 


Imperial Rescript from the Emperor of Russia to 
M. de Witte, Minister of Finance. 
Sergei Julievitch, in fulfilment of my order, duly applied for by 


for ore is Sd, per ton per 1 per cent. of manganese up to 45 per | you, the financial committee discussed the present state of the 
cent., and 1s. 4d, per ton 
which would place a value on é 
of 2l. per ton delivered at blast-furnaces in the Donetz district. 


r 1 per cent. over 45 per cent., | money market in connection with the communication on this sub- 
ichishche ore of the above analysis | ject made by the Ministry of Finance, and, after careful examina- 


tion, presented to me the following unanimous conclusions : 





‘I. Our money market has of late been greatly influenced by 
a combination of unfavourable circumstances, the principal being 
the universal tightness in the money market, increased by the 

resent war between England and the Transvaal. The position has 


en further complica’ by our bad harvests of late years, and 
the consequent unfavourable balance of payment, and likewise by 
the unusually rapid growth of our industries during the past few 
years. Although in itself this industrial development is advan. 
tageous to the country, yet under existing conditions it consider. 
ably increases the tightness in the money market. 

‘*II, Of course, the concurrence of such extremely unfavour. 
able conditions cannot but cause some embarrassment in our money 
market, but the embarrassment would be much greater were the 
country not in a position to withstand it by a well-organised 
monetary system. Our financial policy must therefore be directed 
towards the preservation of the stability of the currency—a sta. 
bility which is one of the most important conditions for the proper 
development of State and national economy. 

‘IIL The present state of affairs does not call for any universal 
extraordinary measures, while the particular measures taken by 
the Ministry of Finance and the State Bank for the purpose of 
tranquillising the money market and supporting certain respect- 
able firms, should, if necessary, be continued, without oversteppin 
the limits of the regulation of existing and firmly-established 
relations. 

“IV. The suggestions of the Minister of Finance with regard to 
the necessity of revising the antiquated laws affecting the Bourse 
and joint stock companies are decidedly opportune.” 

Approving of the financial committee’s conclusions, which en- 
dorse the expedience of the measures taken by you, I feel assured 
that in the present temporarily embar state of affairs, you 
successfully guard the interests both of State and natioval 
economy. 

This is guaranteed by the enlightened Speinnen, untiring 
energy, and skill which have always distinguished your manage. 
ment of the financial department, and which have won my confi- 
dence in you. 

I remain ever favourably disposed to you, 
and sincerely grateful, 


: NICHOLAS, 
Given at Zarskoe Selo, December 8 (20), 1899. 








GERMAN SMALL ARMs FoR Mexico.—The Mexican 
Government has concluded a contract with a Berlin 
firm for 42,000 Mauser rifles, 9000 carbines, and 6,000,000 
metallic cartridges. 





OPENING UP THE CANADIAN NorTH-West.—The largest 
wheat farm in the world is to be developed on 40,000 
acres of land in the valley of the Saskatchewan. The 
40,000 acres were recently purchased by Mr. T. B. Hord, 
of Central City, Nebraska. Mr. Hord also claims to be 
one of the largest cattle-ranchers in the world, and he 
represents a —— which will at once commence the 
erection of the necessary buildings. The Qu’Appelle, 
Long Lake, and Saskatchewan Railway, a branch of the 
Canadian Pacific, runs through the property, and the 
buildings will be located near the line. ‘Two large grain 
elevators are to be erected—one at Girvin and another at 
Craik. The land is to be broken up with steam: ploughs, 
several of which will be put to work at once. 





ELectTric PowkR IN THE UniTep Statrs.—A turbine 
plant will be furnished by the United States General Elec- 
tric Company to Massachusetts electric companies which 
control a number of electric railways, and operate some 
18 power stations in the vicinity of Boston. This 
plant will include ten turbine sets to develop about 
2000 horse- power each. It is also reported that the 
General Electric Company has contracted to instal either 
two or five very large turbine sets in the power plant of 
the Edison Electric Illuminating Company, of Boston, 
commonly known as the Boston Edison Company. These 
machines are expected to develop approximately 10,000 
horse-power each. It is understood in the trade that the 
Schenectady works of the General Electric Company are 
being fitted as rapidly as ible for the production of 
turbines on a large scale. “— with this object in view 
that heavy purchases of machine tools have been made. 





Go.p.—The imports of gold into the United Kingdom 
in November represented a value of 1,385,120/., as com- 
pared with 1,038,062/. in November, 1901, and 2,491,811/. 
in November, 1900. It will be observed that the decline 
in our gold imports, which has prevailed for some time, 
has ceased, and that the present trend of affairs is in the 
contrary direction, The three principal gold-producing 
regions—British South Africa, British India, and Aus- 
tralasia—made the following deliveries of gold to the 
United Kingdom in November, ‘as compared with No- 
vember, 1901, and November, 1900: 





Colonial Group. | Nov., 1902. Nov., 1901. | Nov., 1900. 








£ £ £ 
British South Africa 684,939 259,984 56,450 
British India is 192,918 170,521 1,982,621 
Australasia .. 331,911 393,804 428,674 





IRON AND STEEL aT ToronTo.—Negotiations are under 
way for the establishment of large iron and steel works 
at Toronto. Ashbridge’s Marsh will be utilised for a site 
if a suitable agreement can be arrived at. So far the 
names of the principals have not been announced, but 
they are said to be men from New York, Boston, Mon- 
treal, Toronto, and Hamilton. The promoters ask for 4 
30 years’ lease, at a nominal rental, of the old dry dock 

roperty, and 15 acres of marsh land to the east of it. 

‘o enable ore ard other supplies to be landed they = 
require that a 14-ft. channel should be provided in the 

rtion of the harbour leading to the marsh, and that the 

ion should be dredged to a like depth for the necessary 
distance. A railway switch across the Don is another 
of the things desired. On the company’s part it 1s 0 
posed to erect buildings at a cost of 150,000 dols., and to 
pay out in wages 75,000 dols. per annum, Raw mate 
is to be brought from Nova Scotia. 
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THE SALFORD SEWAGE WORKS. 
Some Sewage Purification Experiments.* 
By J. Corsetti, Borough Engineer, Salford. 


Tue Salford sewage experiments have continued, 
almost without intermission, from May, 1889, to the 
present date. It being impracticable to give any com- 
plete account of them within the limits of a short paper, 
the results obtained by some of the most interesting of 
these experiments were alone stated to the Congress. 

The requirements at Salford are governed by the fact 
that the sewage to be treated is that of a manufacturing 
town of nearly a quarter of a million inhabitants, where 
trade wastes in great variety are admitted to the sewers, 
and where a large quantity of mere land water enters 
the sewers also. The sewage works were constructed 
about twenty years ago, on a site of only 34 acres, and 
any additional land would be very costly and difficult to 
acquire. But the borough has the great advantage of a 
wharf on the Ship Canal, adjoining the sewage works, 
from which sludge, &c., may be shipped to sea at ‘a 
moderate cost. 

Webster’s electrolytic process of sewage purification 
was in many points the most unique, most scientific, and 
most successful of the processes tried. Its cost was some- 
what high, though by no means the highest considered 

pout 3 and it would have been adopted for the Sal- 
ord sewage works but for the inability of the company 
promoting it to finance so large a scheme. In this process 
no chemical precipitants are used, but the sewage is 

assed between cast-iron plates, alternately connected 
with the positive and negative wiresofadynamo. The 
effect of this is much like that of chemical precipitants, 
the sewage being separated into clear liquid and _floccu- 
lent particles, which subside into sewage sludge in ordi- 
nary precipitation tanks. The tank effluent is clear and 
non-putrescible, but contains fine particles of sesquioxide 
of iron, which give it a rust tint, and this can be readily 
removed by rapid filtration through a fine sand and gravel 
filter, the result being a perfectly bright and almost pure 
filtrate. About half the cost of working is for power to 
produce the electricity required; this process might 
therefore be cheap in a place where water-power is 
available. The company’s offer was to treat the Salford 
sewage for —- years at 60s. 3d. per million gallons, 
they providing all plant, &c.; and the plant to be trans- 
fe at a valuation at the end of the term. (See 
Appendix A.) : 

e ‘‘international” process, using ‘‘ferozone” as a 
precipitant and “‘ polarite” in the filters, was tried three 
times very exhaustively. In the opinion of the writer 
of the paper, the promoters of this process did much 

by convincing people that sewage-tank effluent 
could be satisfactorily purified by filtration ; but the ex- 
perience gained at Salford has been that ‘‘ polarite” has 
not the valuable qualities claimed for it, and that better 
results can be obtained from the cheapest available 
on such as crushed clinkers, cinders, coke-breeze, 

C. 

A great number of precipitation processes, depending 
on special chemical precipitants, were tried, generally. on 
the full daily flow of eight to ten million gallons in the 
old precipitation tanks, twelve in number, of about five 
million gallons capacity ; six tanks only, in series, were 
generally used, giving 2,500,000 gallons, or about one 
quarter of a day’s flow of working capacity; the other 
tanks being meantime emptied of sludge. Other experi- 
ments were tried in oat tanks made toa scale of one- 
hundredth the capacity of the large tanks, and used with 
a proportionate flow of 100,000 gallons per day. The 
results obtained in the small tanks with some of these 
special precipitants were really excellent, almost reaching 
the standard of the Mersey and Irwell Joint Board, of 
one grain of oxygen required per gallon in a four hours’ 
permanganate test. But no process produced equally 
good results in the large tanks, though the writer thinks 
that. in some cases this was merely due to not having 
efficient machinery for mixing the precipitants with the 
sewage. 

Spence’s aluminoferric, in comparison with lime, was 
thoroughly tested, especially as to the alleged great reduc- 
tion in the sludge from the use of this special precipitant. 
The results proved that the density of the sludge was 
considerably decreased, but the bulk of sludge was pro- 
portionately increased, while the tank effluent was very 
similar. In Salford this was a disadvantage, as the 
sludge is shipped to sea in a sludge steamer, where the 
bulk of sludge is the basis of cost, and the density of the 
sludge, within ordinary limits, does not affect the cost of 


isposal, 
The best and cheapest results have been obtained by 
the use of lime and a salt of iron, either sulphate of iron 
(copperas), or chlorate of iron, or some special salt of iron. 
1¢ lime is now prepared very caetoly by the help of 
Special machinery, first slaking the lime in circular pans 
with revolving stirrers; then passing the pan contents 
through a screen to separate out any stones, &c., and 
thence to other pans like mortar mills, with crushing 
rollers, which promote the slaking of any hard granules 
of lime ; the milk of lime being finally mixed with the 
whole flow of sewage in a tank witha revolving mixer, 
and where a great turmoil is made by the flow from the 
pumping engines, by which about 85 per cent. of the flow 
of sewage has to be raised 30 ft. to the precipitation 
tanks. The salts of iron are dissolved ina small tank 
by the help of steam, and then added to the flow of 
Sewage about 700 ft. from the lime-mixer; the stream 
Passing from the iron mixing almost directly into the 
precipitation tanks. 
‘i The above-described precipitation system may seem 
Abstract of a paper read before the Sanitary Institute 

ongress at Manchester ; Sections IT. and III. 








antiquated in this era of septic tanks and contact beds, 
but the special circumstances render it more economical 
than any alternative yet studied. The writer has to deal 
with an old sew works ‘with precipitation tank of 
adequate size, and with only a moderate area available 
for filter beds or other appliances. It is therefore of the 
utmost importance to concentrate the work within a 
limited area; and as sludge can be sent to sea at the 
cost of less than 8d. per ton, it is cheaper to dispose of it 
thus than by the use of extensive contact beds, tanks, or 
other apparatus entailing heavy cost for construction, and 
the use for valuable land. The ultimate purification of 
the sewage by filters, or bacteria is also materially 
affected = the necessity for concentrated action. 

The author of the paper stated that the experiments 
made by him on the filtration of sewage tank effluents, 
and which cover a period of about 12 years, had been 
especially a and convincing to him, seeing that 
he had from boyhood assisted his late father in various 
processes of sewage treatment, and had commenced these 
experiments with the then orthodox faith that land alone 
could adequately purify sewage, and that a filter was onl 
an intercepter of filth which must soon become prone | 
An entirely new knowledge had arisen within approxi- 
mately this period, and having closely followed the records 
of the experiments of the State Board of Massachusetts, 
those of the Metropolitan Board of Works and their suc- 
cessors, the London C.unty Council, and many other ex- 
periments, and having further considered all these in 
connection with the actual experiments under his own 
observation at Salford, he had come to the conclusion that 
for all densely-populated districts tanks and filters of one 
kind or another were preferable to sewage farms, and 
were more economical. He also definitely concluded that 
no patent material for the construction of sewage filters 
is worth its cost, and that mere cinders, which can be 
obtained cheaply anywhere where coal is the ordinary 
fuel, are probably the very best material for such filters or 
bacteria beds. 

The writer then proceeded to trace the Salford filtration 
experiments, premising that while these filters were on 
trial various precipitation systems in the tanks were being 
point naioce. upon also; the tank effluent was some- 
times of bad quality, but generally fairly good. Analyses 
were taken daily on samples taken about hourly. The 
filters have always been used on the trickling system, with 
open outlet for filtrate and spent air. The system of fill- 
ing, standing full, and then emptying, was never tried, as 
it seems illogical, and does not deal with so large a flow 
as the trickling system. 

After about twelve months’ comparison of couples of 
filters, each of 14 square yards area, formed respectively 
of gravel, of coke-breeze, and of cinders, the cinders 
proved slightly the most efficient. 

Distribution over the filter surface by embedded 
troughs and a 3-in. top of fine sand was also tried, but 
this soon got clogged and had to be renewed each month 
or two. (See Appendix B.) 

Troughs about a foot above the surface, with small 
holes about a foot apart, and bits of board to break the 
small streams into drops over the surface, were then 
tried. These did very well, but hindered the daily 
raking of the filter surface, which was found requisite to 
insure proper aeration. 

The roughing filters were used; these were made of 
3 ft. depth of gravel, or of small broken granite, to 
intercept any particles of wood, rag, straw, &c., in the 
precipitation tank effluent, and thus prevent their chok- 
ing the surface of the final aerated filter-beds. Finding 
the distribution by sprinklers very efficient, the former 
top stratum of sand was removed and all the future filters 
were made of one grade from top to bottom; that is, 
between riddles of two wires and of six wires to the 
lineal inch, but with a few inches of coarser material on 
the floor tiles. 

Sprinkler jets were also tried, set in pipes about.1 ft. 
above the surface, and worked under about 4 ft. head of 
water. This system proved far the best in every way, 
but the first jets, though very efficient, were imperfect, in 
that they dribbled somewhat, and formed pools on the 
surface below each jet ; these were simple upright nozzles 
about 2% in. in diameter, with brass discs or cones over 
them to break the stream into drops. The second type of 
sprinkler jet was formed with two }-in. holes inclined 
towards each other, like an old-fashioned gas jet; this 
was somewhat better, but dribbled slightly. Ultimately 
a jet was obtained by which the water was set whirling, 
by passing through inclined holes in the lower part of the 
jet before reaching the top outlet; and this whirling 
movement throws out the water in a very fine spray over 
acircle of about 12ft.in diameter. As the jets are spaced 
10 ft. apart north and south, and 5 ft. 2 in. apart east 
and west, the whole surface is very evenly sprinkled. But 
these jets are rather more difficult to clean out than the 
simpler ones, and they all show a slight tendency to 
become coated with lime, more especially if a large quan- 
tity of this material is used as a precipitant. E 

Filters about 5 ft. deep were further experimented with, 
some with three ventilated spaces in the height, some 
with two, some with one, and some ventilated only at the 
floor outlet ; also filters 8 ft. deep, one with three inter- 
mediate ventilated floors and the outlet floor, the other 
with only the outlet floor. These floors were made of 
tiles or slates supported on bricks, and with couples of 
vent-pipes to each floor. The best results were obtained 
from the filters without any intermediate floors. (See 
Appendix C.) 

Filters in one height of cinders were tried, one of 
3 ft. 6 in. depth, one of 5 ft., and one of 8 ft. depth. 
The 8-ft. one proved definitely the best, more especially 
when reasonably worked ; but when overworked with a 
| somewhat foul tank effluent all the filters gave inferior 
| filtrates, and for a time the 8 ft. was worse than the 5 ft., 








but on the average it was decidedly the best. (See Ap- 
Poon yc fi ll rd 
rom the first, 500 gallons per square yai vt day, or 
about two and a half million gallons per pest tis pi 
posed as the standard flow to be treated; but after 
oe. raising the daily flow, during about twelve 
ours, to this pitch, it was increased with two of the 5-ft. 
filters up to 1400 gallons per day, or seven million gallons 
per acre, before the filtrate became definitely below the 
standard of one grain of oxygen per ion in a four 
hours’ test. Two 8-ft. filters were worked for about a 
year at 500 gallons in twelve hours, leaving twelve hours’ 
resting time per day. They were then worked about 
twenty-three hours per day at 1000 gallons per square 
yard for a year, with a few slight intermissions during 
repairs of the steam pump supplying them. The filtrate 
channel from these filters me coated with a bright 
n growth, considered to be a sign of a good filtrate ; 
but a small quantity of sewage fungus appeared at times 
in the outlet pipes. 

The quality of the tank effluent put on the filters had a 
very direct effect on the quality of the filtrates, so much 
so that the efficiency of the filters for the very heavy 
flows here recorded deepened on their having a fairly 
good tank effluent to deal with, and therefore various 
ways of using the tanks were tried in order to obtain the 
best possible tank effluent. 

The author found definitely that whenever sludge was 
allowed to accumulate in the tanks an inferior effluent 
resulted. This appeared to be due firstly to the loss of 
tank capacity from the mass of sludge collected in the 
tanks, and secondly to the putrefaction of this sludge, 
and its rising on bubbles into the upper part of the 
tanks, thus seriously fouling the sewage in the tanks, The 
best results would os obtained by removing the slud 
from the tanks daily, and this should be done while the 
tanks are in use, by suitable apparatus, of which several 
types are available. 

aving originally a dozen precipitation tanks, arrange- 
ments were made for using eight or ten of them sepa- 
rately, each with one-eighth or one-tenth the flow of 
sewage; the use of four couples of tanks, each dealing 
with one-fourth of the flow, was also tried, the remaining 
tanks being meantime cleared of sludge. The tanks 
were generally used, however, in series of six, the other 
six bemg meantime cleaned. They were once tried all 
twelve in series. The chemical analyses showed but 
slight differences in the effluents from these various 
systems, and slightly the best effluent was obtained from 
six tanks used in series. 

The tanks, in each set of six, had originally a fall of 
3 in. from tank to tank; but this appeared to interfere 
with the precipitation, and a t improvement was 
effected by constructing a dam at the outlet of one set, 
so as to submerge these falls, and make one pool from end 
to end of the six tanks. 

All the tanks were eventually altered by lowering 
their division walls about 3 ft., so as to make a very quiet 
— from end to end ; but as two tanks were required 
or use as roughing filters, each tank is now made from 
five of the original tanks. The result has been remark- 
ably successful ; less than half the chemical precipitants 
formerly used now proves sufficient to give a satisfactory 
effluent. This is with sludge removal once a week, in 
place of once a fortnight or once a month, as previously 
practised. So it seems certain that if the sludge were 
removed once a day still better results would be obtained. 

This tank effluent is through roughing filters of 
gravel 3 ft. deep, similar to those used during-nearly all 
the filtration experiments. The special use of these 
roughing filters is to intercept particles of rag, wood, 
straw, &c., which would tend to choke the surface of 
the final filters. During the experiments it was found 
that 75 td cent. of the matters in suspension were thus 
removed from the tank effluent. This result was attained 
when the roughing filters had a reversed current upward 
washing each day, and had the gravel dug out and washed 
under a stream of water about three times a week. Up 
to the present time the permanent roughing filters have 
not been provided with washing apparatus, except mere 
upward washing, and recent analyses showed that they 
are intercepting only from 25 to 50 per cent., instead of 
75 per cent. of the matters in suspension. Thus the 
sewage works are still incomplete, and the excellent 
results attained during the many years of experiment- 
ing are not yet attained in the daily working on a large 


scale, 

When the requisite machinery, &c., is provided for 
removing sludge from the precipitation tanks and for 
se and raking the roughing filters and bacteria 
beds, the writer has no doubt that results as good as 
those from the experiments will be obtained with the 
whole flow of sewage, and even with a considerable addi- 
tion of storm-water at times ; and thus these long-con- 
tinued experiments will result in a sewage purification 
system more economical in first cost, and probably also 
in working cost, than any system yet adopted in a large 
manufacturing town. 





APPENDIX A. 
Webster's Electrolytic Process. 
The requirements per million gallons of sewage treated 
per day were as follows : 
Steam engine, or other power, of 41.76 indicated horse- 
wer, 
Electric horse-power therefrom, 33.40. 
Average voltage employed, 41.02. 
Tron used from the electrodes, 428 lb. (This equals 
about 3.2 grains of iron i gallon.) 
Average of analyses of filtrates from this process : 
Suspended mineral matter .. 0.30 per 100,000 
organic matter .. 0.20 ,, 100,000 
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Mineral matter in solution ... 97.00 per 100,000 
Organic matter in solution .. 23.00 ,; 100,000 
Chlorine be ste oe ... 40.20 ,, 100,000 
Oxygen required in 15 minutes ... 1.16 ,, 100,000 

a = 3hours... 1.73 ,, 100,000 
Free ammonia ioe . 1.20 ,, 100,000 
Albuminoid ammonia . 0.17 ,, 100,000 





APPENDIX B. 

Filters of Cinders, of Coke-Breeze, and of Gravel, 5 Ft. 
Deep, with 3 In. of Sand on Surface, and Embedded 
Troughs to Distribute the Tank Effluent over the Surface. 

Usual flow, 500 gallons per square yard per day. 

Average analysis of filtrate for twelve months : 

Solids in solutions ... ... 88.00 — 
Ss il. 


», Suspension 
Free ammonia . 1.29 per 100,000 
0.13 ,, 100,000 


Albuminoid ammonia 





APPENDIX C. 
Analyses 0, Filtrates from 8-Ft. Cinder Filters, treating 
500 Gallons per Square Yard per Day in about 12 Hours’ 
Work, 12 Hours’ Rest : 


Albuminoid ammonia __.... . 0.06 per 100,000 
Oxygen required in 3 minutes ... 0.07 ,, 100,000 
a ee 1 ,,  ... 0.08 ,, 100,000 

4 hours . 0.23 ,, 100,000 


” ” 


The above analysis, made in December, 1895, by Mr. 
J. Carter Bell, borough analyst, was closely corroborated 
by Dr. Burghardt and by Mr. Thompson, analytical 
chemists. e sewage was then being precipitated by a 
liberal use of lime and chloride of iron. 

These filters were run from August, 1896, for a year, 
with 1000 gallons per square yard per day, in about 
23 hours’ work and 1 hour’s rest. The filtrates continued 
well within the standard of 1 grain of oxygen per gallon 
in 4 hours. The following is the average of numerous 
analyses in the years 1895-6-7, including the above period, 
and also some previous working at 500 gallons, and 


subsequent working at 700 gallons : 
Free ammonia oe ... 0.483 per 100,000 
Albuminoid ammonia ... 0.137 ,, 100,000 


Oxygen in 4 hours ... . 0.625 ,, 100,000 





AprenDix D. | 

The Average Analyses from Experiments in 1901, with | 

Cinder Filter-Beds, One of 3 Ft. 6 In. Depth, One of | 

5 Ft., and One of 8 Ft., all Treating about 500 Gallons 

per Square Yard per Day of Tank Effiuent, Precipt- 

tated by the Use of about 16 Cwt. of Lime and 8 Cut. of 
Copperas, are as follows : 











§ ia, Baise | Se | sg 
—_— @ €¢ aseiesS_| £2 | 8% 
SS Ho BEd ood] oe | oe 
Fe ge gfe re8\ie | ZS 
3) ae ey PY | ey 
Total suspended matters 28 4 2.0 trace | trace | trace 
Total organic matters .. 6 1 0.5 o | ” 
Total mattersin solution 65 68 66 64 | 64 
Oxygen in four hours .. 5.8 4.2 4.0 1.1 | 0.65 | 0.55 
Ammonia free .. onl a 2.0 2.0 0.74 | 0.64 0.60 
Ammonia albuminoid .. 0.62 055 052 030/025 020 
Chiorine .. ro oo} La 16 16 15 15 15 








Nata GovERNMENT Rartways. — Mr. D. Hunter, 
general manager of the Natal Government Railways, 
recommends the construction of a new double alternate 
main line from the coast to Waschbank. Mr. Hunter 
adds: *‘In time, as development takes place, the line 
between Waschbank and the border may have to be 
doubled and improved ; but I do not think it necessary 





to consider this at present. The advantages of the 
alternative main-line scheme over No. 3 doubling pro- 
posal are as follows: Fifty miles shorter distance; 
greater reduction in time of journey for passenger and 
goods traffic from the coast to the Sid reduction in 
working expenses for 50 miles shorter distance; non- 
interference with vested interests on the existing main 
line; non-interference with the working of the traffic 
during the time of construction ; unlimited traffic capa- 
city more effective for competition ; less altitude to be 
scaled, and consequent saving in the cost of haulage ; and 
increased facility for transport of coal traffic from mines 
and returning empties. The alternative route also 
— up a new portion of the colony, provides 
effective means of serving the new territories recently 
added to Natal, and an excellent route vid Pretoria and 
Pietersburg to Southern Rhodesia, when railway com- 
munication is extended in that direction. The existing 
main line will be relieved cf up and down through traffic 
which does no good to the district through which it 
passes ; and the new route would amply provide for many 
years to come for the development of the country. It 
would serve, as has been proved by the experience of the 
last four years, for the development also of the Orange 
River rere and other branch line traffic which ma 

arise out of the railway extension from Harrismith, both 
northwards and southwards ; and I trust that the time is 
not far distant when through mail and passenger commu- 


nication from Cape Colony to Natal by a line givin 
connection with Bloemfontein will be established, and wi 
restore to this colony a share of the traffic for Kimberley 
and district, the greater part of which formerly passed 


Natal. 
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THE LAW OF MASTER AND SERVANT. 


Hathaway v. Riste.—This case, which was heard in the 
Lewes County Court on December 2, raised an interest- 
ing question as to the right of an employer to refuse to 
give a character to a discharged servant. It appears 
that the defendant, a trainer, was sued by one of his 
employés for 10/., being the amount of ten weeks’ wages, 
which he had lost in consequence of the defendant refus- | 
rym give him a character. 

iventually the National Hunt Committee ordered the 
defendant to give the plaintiff a character, which he did, 
and the plaintiff then obtained employment. In the 
course of the case defendant claimed that he was justified 
in refusing to give the plaintiff a character because he | 
could not get any reply to two letters which he had | 
written asking, the plaintiff whether he had disclosed 
any stable secrets. the plaintiffs solicitor cited several 
High Court decisions in favour of his case, but the 
learned County Court Judge held that it did not come 
within them, and gave judgment for the defendant with 
costs. 
Notr.—This case illustrates.a principle of English law 
which is not always clearly understood—namely, that an 
employer is under no obligation to give his servant a 
character. No ease could raise the point more clearly, 
for if the plaintiff's version of the story was correct, he was 
out of employment for ten weeks from this cause. What- 
ever reason an employer may have for refusing to give a 
character, he is entitled to refuse ; but it may also be re- 
marked that he incurs no liability when he gives a bad 
character, unless it is proved that in doing so he was 
actuated by malice. We believe that in some other coun- 
tries, notably France, every employer is bound to give a 
servant a character. 

The Worthington Pumping Engine Company v. Moore. 
—This case, which was heard by Mr. Justice Byrne in 
the Chancery Division on November 29, raised an interest- 
ing question as to the right of a servant to take outa 
patent for an invention made by him during his contract 
of service, as the result of materials and information sup- 
plied to him by his employers. 

a oe» soy a K.C., and — —_ 

Irby, appea or the plaintiff company ; r. Ast- 
bury, KC and Mr. J.C. Graham, for the , Ae oly 

It appeared that the plaintiff company are a corpora- 
tion carrying on business in the United States in connec- 
tion with the sale of Worthington pumps. They have a 
branch in England, the business of the English branch | 
being to obtain and carry out orders for pumps, and | 
generally to conduct the business of the corporation out- 
side the United States. The manufacture of articles re- 


claimed, having regard to the obligations to be implied 
arising from his contract of service. Further, his lord- 
ship was of opinion that the defendant’s case was incon- 
sistent with an observance of that good faith which ought 
property to be enforced or applied as an obligation arising 
rom his contract. Having regard to the nature and 
scope of the defendant’s employment, to the obligations 
and duties arising from such employment, to the trust re- 
posed in him, and to his own conduct in endeavouring to 
establish a trade for his employers in the very articles he, 
in the action brought by him against them, sought to pre- 
clude them from using, his lordship thought that he, 
would be wrong in permitting the defendant to continue 
to hold his patents as against the plaintiffs. 
In the event judgment was entered for the plaintiffs, it 
being declared that the defendant was a trustee on their 
behalf for the inventions in question. 








CaATALOGUES.—Messrs. Joseph T. Ryerson and Son, of 
Chicago, have sent us a copy of their new illustrated list 
of pneumatic hammers, holders-up, riveters, tube-ex- 
panders and drilling machines.—Messrs. Breuer, Schu- 
macher, and Co., Limited, of Kalk, near Cologne, have 
issued a new catalogue of hydraulic machine-tools for use 
in steel works and shipyards. Included amongst these 
are bloom shears, forging presses, and flanging presses. -- 
The Jandus Arc Lamp and Electric Company, Limited, 
of the Hartham Works, Holloway, N., have published a 
small illustrated catalogue, in which their methods of 
manufacture and the equipment of their shops are de- 
scri in some detail. — The new catalogue issued_by 
the Empire Roller Bearings Company, Limited, of 1, De- 
lahay-street, Westminster, contains a number of capital 
illustrations, which show very clearly all the details of 
construction of the firm’s standard bearings. These are 
built for shafts up to 4 in. in diameter; but we observe 
that no information is —_ as to the safe working loads 
of any of these sizes. Some particulars as to this matter 
would greatly increase the value af the catalogue.—A new 
catalogue of gas and oil engines has just been published by 
the Dudbridge Iron Works, Limited, of Stroud, Gloucester- 
shire. The standard sizes made range up to 220 brake 
horse-power, the larger size having two working cylinders. 
—Messrs. Taylor, ‘Taylor, and Hobson, Limited, of the 
Stoughton-street Works, Leicester, have just published a 
new catalogue describing their highly ingenious and 
efficient engraving machine. We note that this machine 
is finding a market in the United States and on the 
Continent, as well as at home.—Messrs. Pollock, Whyte, 
and Waddel, of the Globe Engineering Works; Johnstone, 
have sent us a copy of their new catalogue of gas and oil 





quired in the conduct of the English branch is carried out 
either by the corporation of ‘‘ H. R. Worthington ” or by | 
an independent English firm under manufacturing agree- | 
ments ; but inall cases the inventions and any necessary | 
modifications thereof are carried out by the American | 
Corporation and the English branch, with their respective | 
officers and servants co-operating and exchanging views. 
The defendant first came to England in 1884 for the pur- 
pose of establishing a London office of the then Worth- 
ington Pumping Engine Company, and since 1887 had 
acted as virtual head and responsible manager of the 
English branch, conducting the entire business of the 
company outside the United States. There was no 
express stipulation contained in either of the written 
agreements by which he was bound, during the period 
covered by the matters in dispute in the action, as to 
inventions or original suggestions which might be made 
by him. On May 3, 1901, the defendant was dismissed, 
as he alleged, wrongfully, and two actions were brought 
—one in the King’s Bench Division by the defendant 
against the plaintiff corporation in effect for damages 
for wrongful dismissal ; the other action, which is the 
one now under notice, in which the corporation sought 
to have the defendant declared a trustee for the 
corporation of certain Letters Patent taken out by 
him during the period of his employment. The defen- 
dant claimed to be entitled to the whole beneficial 
interests in the patents on the ground that he was the 
inventor and patentee ; while the plaintiff corporation 
claimed them on the ground that the patents were merely 
for forms of construction of pumps, which were embodied 
in drawings furnished by them to the defendant as their 
agent, and that the defendant had no right, havin 
regard to the obligations — from his position a 
duties, to make use of confidential information acquired by 
him in the course of his employment for the purpose of 
taking out a patent unless for the benefit of his em- 
Mr. Justice Byrne gave 





ployers. 

After a protracted wearing, 
judgment for the plaintiff. He said that the main issue 
was whether the defendant could or could not, eyed 
breach of his obligation towards his late employers, insist 
upon retaining and enforcing against them the patents 
which he had taken out. In his lordship’s opinion, in 
order to decide whether a master was entitled to the 
inventions of a servant, it was necessary to examine all 
the circumstances of each particular case. He recog- 
nised and quite appreciated the principle of those cases 
which had established that the mere existence of a con- 
tract of service did not, per se, disqualify a servant from 
taking out a patent for an invention made by him during 
his term of service, even though the invention might 
relate to subject-matter germane to and useful for the 
employers in their business, and that even though the 
servant might have made use of Lis employer’s time and 
servants and materials in bringing his invention to com- 
pletion, and might have allowed his employers to use the 
invention while in their employment. 

Bearing in mind the principles laid down in the autho- 
rities to which he had referred, he found it impossible to 
say that the defendant had established the right he 





engines. Thestandard sizes run from 1 to 10 brake horse- 
power; and special attention is paid to the construc- 
tion of engines for dynamo-driving. These are fitted with 
a aes governor, and have two heavy flywheels.— 
The Penman Patent Metallic Packing and Engineering 
Company, of Beall’s-buildings, Gallogate, Newcastle-on- 
Tyne, have sent us a copy of their catalogue of metallic 
packings. The letter-press is extremely meagre, and 
contains no detailed description of the packing. This is 
— compensated for by an illustration in colours, 
rom which it is possible to arrive at a fair idea of its 
elements. 





Macquarie Harsour, TASMANIA.—Macquarie Har. 
bour is the "¢ for the district round about Zeehan and 
Mount Lyell, which is one of the richest mineral districts 
known in these colonies. Macquarie Harbour is a grand 
sheet of water, 120 square miles in extent, with deep 
water all over it. It has, however, a bar at the entrance, 
and two miles of shoal water just inside the bar. In 1897 
the Tasmanian Government employed Mr. C. Napier Bell, 
M. Inst. C.E., to make plans and estimates for works 
designed to increase the depth on the bar to 25 ft. at low 
water. The Marine Board of Strahan was constituted to 
carry out these works, which consisted of two break- 
waters, from either shore, converging on the bar, the 
western one 3800 ft. and the eastern 7000 ft. long. The 
Marine Board commenced by constructing the western 
breakwater, and the work was completed on September 
30, 1902. The immediate effect of this work was that the 
bar was deepened from 8 ft. 6 in. to 16 ft. 6 in., and as 
the Government considers that this is sufficient water for 
the traffic of the port, the eastern breakwater will not be 
undertaken at present. The breakwater is built of loose 
blocks of quartz rock up to 24 tons weight, and the struc- 
ture has stood the heaviest gale ever known on this coast. 
The total cost, including all plant, is 16/. 10s. a foot. The 
shoal water inside’is dealt with by the construction of a 
vee | wall 1? miles long, which, cutting off the south 
channel, compels both flood and ebb tides to flow throu 
the north channel. The effect is that the scour of the 
currents has increased the depth from 8 ft. to 12 ft., 
and before long it will be 15. ft. The completion 
of the design for these works is at present delayed by 
financial considerations ; but when completed, and the f 
depth of water attained, Macquarie Harbour will be one 
of the finest in the Colonies, as inside the shoals at the 
entrance it is 27 miles long, from 5 to 7 miles wide, and 
from 60 ft. to 100 ft. deep all over it. It has many w 
islands. secure landlocked bays with deep water, an! 
scenery of striking beauty and grandeur. The railway 
lines from Zeehan and Mount Lyell have their terminus 
at Strahan, and the line from North Mount Lyell and = 
group of mines Kelly Basin for its port. Mine 
deposits of silver, copper, tin, and lead are very nume- 
rous over a wide area, which has Macquarie Harbour for 
its outlet, and in the near future a large mining industry 
must be established in this district, -to which -this os 
harbour will lend unusual facilities for economical de 
velopment. 
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‘“* ENGINEERIN a PATENT 


CompiteD By W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 
The number of views given in the Specification Drawings is stated 
in case ; where none are tioned, Specification is not 





illustrated. 
Where inventions are communicated from abroad, the Names, 


ée., of the Communicators are given in italics. 
Copies of Specifications may be ined at the Patent Ofice Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ig of 8d. 

The date of the advertisement of the nce of a Complete 
Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the nce of a Com Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


23,261. M. G. Drake and Drake and Gorham, 
Limited, London. Pump-Motor Switch. [5 Figs.) No- 
vember 18, 1901.—According to this invention an electro-motor 
used for pumping liquid into a tank is caused to be disconnected 
from the source of current by overflow from the tank operating a 


Fig. 1. Fig.2. 
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piston within a cylinder so as to actuate an electric switch and, 
it may be, other apparatus also. When the piston reaches the 
end of its travel in its cylinder it may uncover a port through 
which the overflow water can then pass away. (Accepted Novem- 
ber 5, 1902.) 

23,637. O. Imray, London. (J. H. L. Onken, Berlin.) 
Electro-Magnetic Couplings. [5 Figs.) November 21, 
1901.—This invention relates especially to charging arrangements 
such as are used on electrically illuminated railway trains, and 
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provides means whereby an electro-magnetic coupling of the 
kind in which energy is wasted in slip may have its excitation 
automatically continuously adjusted to the strength necessary to 
allow the right amount of ‘slip for maintaining the energy 
transmitted at the desired amount, (Accepted November 5, 1902.) 


23,398. Siemens Brothers and Limited, 
London. (. Lydall, Berlin.) “Ema rovements in the 
Equipment of Electrically-Propelled Cars.”” [4 Figs.) 
November 19, 1901.—According to this invention that method 
of obtaining alternating current at different potentials by means 
ofa transformer having a plurality of connections each to a diffe- 
rent point in its secondary winding, is made part of the “* Equip- 
ment of Electrically-Propelled Cars.” There is one claimin, 
clause in which is broadly claimed “The method herein descri 
of varying the voltage of the currents actuating the motors of an 
electrically-propelled car by taking the current from various 
parts of the secondary coil of a transformer mounted on the car 
and having its primary supplied from the line.” In the descrip- 
tion of the “method of varying the voltage of the acting 








currents” it is stated that “the line current is passed through a 
reactance coil or the primary coils of a transformer, and the 
current for actuating the motors is taken from various parts of 
the reactance coil or of the secondary coil of the transformer.” 
(Accepted November 5, 1902.) 

10,452. J. E. Evans-Jackson, London. (De Forest 
Wireless Telegraph Company, New York City, U.S.A.) Wire- 
less Telegran! . (6 Figs.) May 6, 1902.—This specification, 
containing fifty-eight claims, relates chiefly to a form of coherer 
in which electrolytic liquid, absorbed or not, containing depo. 
larising substances or not, and having metallic particles distri. 
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buted therethrough or not, is held between two small metallic 
contact surfaces, and traversed normally by a battery current 
that causes chains of metallic particles, normally cohering, to be 
formed between the contact surfaces. Hertzian discharges traver- 
sing these conducting chains, it is stated, cause decoherence of 
the metallic particles constituting them. (Accepted November 5, 


17,708. R. A. Fessenden, Manteo, N. Ca., U.S.A’ 
Wireless binary apy (5 Figs.) August 12, 1902,—The 
inventor proposes to use a much smaller rate of electrical oscil- 
lation than has heretofore been usual in wireless telegraphic trans- 
mission. Alternating current is generated by a steam-turbine 
dynamo having a nickel steel rotor, and producing sine wave 
oscillations of about 100,000 per second, and is radiated by an 
aerial conductor of large and approximately equally-distributed 
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capacity and small inductance, tuned to the periodicity of the 
dynamo, The radiated energy is collected by a tuned vertical 
conductor, and may directly produce sound in a telephone, 
periodic cessations of sound at varying intervals for signalling 
purposes being produced by the inclusion or short-circuiting of a 
resistance in the dynamo circuit. The natural resonance of the 
dynamo and radiator is relied upon to raise the normal potential 
of the dynamo to the high potential necessary for signalling. 
(Accepted November 5, 1902.) 


21,646. H. Viertel and C. Pueschel, Berlin. Arc- 
Light Carbons. October 28, 1901.—According to this inven- 
tion arc light carbons are impregnated with strontium fluoride for 
the pu e of improving the colour of the light. The ash pro- 
duced is not of a troublesome character, and the salt may be 
used in conjunction with sodium-containing or other impregnating 
material. (Accepted November 5, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

24,691. J. S. K. Welch, London. Gas-Producers. 
{1 Fig.] December 4, 1901.—According to this invention in pro- 
ducer-gas-making apparatus in which air is fed to the producer 
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by means of a steam blast, the mingled steam and air are 
through a chamber in which part of the moisture of the steam is 
condensed previous to the air passing to the furnace. The inven- 
tion is broadly claimed. (Accepted November 5, 1902.) 


23,732. W.T.Sugg, London. Gas Ligh . (2 Figs.) 
November 22, iol. Ie thie specification is broadly claimed : “ In 
apparatus for incandescent gas lighting, the adaptation to the 
burner of means whereby the same may be lowered and raised 
without shaking or jarring, while maintaining a proper seal for the 
gas, as setforth.” Vertical sliding devices for use below incande- 








scence burners are described and illustrated, one being of the 
cork-slide type used on photometers, and the other of the kind 
having a water seal and counterweight. It is stated that “ By 
the means above described, or similar means, as I do not intend 

















to confine myself to the exact details, the burner with the mantle 
may be lowered and raised without any shaking - and jarring, 
which is the special object this invention has in view, irrespective 
of any particular means employed for effecting this object.” (Ac- 
cepted November 5, 1902.) 

25,139. H. G. Hills, Hyde, Chester. Gas Storage 
and Utilisation. December 10, 1901.—When a gas engine is 
in the vicinity of a water-charged gas-holder, according to this 
invention the water vessel of the gas-holder is provided with two 
water connections at different levels, and to these the engine 
cylinder jacket is connected instead of to a separate cooling vessel. 
In the title and claim the invention is limited to a ‘‘ combined gas- 
generating plant and gas engine.” (Accepted November 5, 1£02.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c- 


26,584. G. F. Sprague, Gettysburg, Pa., U.S.A. 
Ratchet-Wrench. [4 #igs.] December 30, 1901. (Convention 
date, July 30, 1901.)—This invention provides a ratchet-wrench 
capable of easy manipulation, and which comprises a handle from 
which projects a flat metal bar or shank recessed on its upper 
face to accommodate a ratchet-wheel at the end farthest removed 
from the handle, a block pivoted adjacent to the circumference 
of the wheel and formed with two teeth constituting a double 
pawl, and a spring attached to the pawl at one end and at its 
other end to a disc pivoted at the inner end of the recess. The 
pivot-pin of the dise extends through the shank and is fitted with 





acrank. The side walls of the recess merge inwardly and impinge 
upon opposite sides of the spring to form fulcrums, upon which 
the spring rocks when the disc is turned by means of the crank, 
to oscillate the pawl-block in such direction that either one or the 
other of its teeth engage the teeth of the wheel. A guide-bar is 
secured to the face of the ratchet-wheel, and has jaws slidably 
mounted upon it and rendered adjustable by means of a screw 
which passes through threaded apertures or nuts in the jaws, 
which rotate, but is not longitudinally movable, in the guide-bar, 
and is provided with means for turning it, such as a milled-edge 
disc. (Accepted November 5, 1902.) 


MINING, METALLURGY, AND METAL- 
WORKING. 

21,017. W. McI. Cranston, London. (The American 

Copper ot and Extraction Company, Denver, Col,, U.S.A.) 

Obtaiz opper. (3 Figs.] October 19, 1901.—According 

to this invention, in order to obtain copper from its ores, the ore 

is pulverised and sprinkled into water of a temperature of about 
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200 deg. Fahr., and then sulphuric and nitric acids, common salt, 
and permanganate of potash are added to the mixture and the 
whole is agitated. After settling, the clear liquid having salts of 
copper in solution is drawn off, and the copper is precipitated by 
means of scrap iron conveniently kept in motion within a perfo- 
rated zinc cylinder. (Accepted October 29, 1902.) 


RAILWAYS AND TRAMWAYS. 


16,794. C. Vanderbilt, New York City, U.S.A. 
Truck Bolsters. (4 Figs.) July 29, 1902.—This truck bolste 
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is referred to as ‘‘ statically constructed when the beams are, as 


point is proportioned to the stresses there to be borne.” The beams | 
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are fastened together by spacing-pieces which engage both faces 
of the webs of the beams at a plurality of positions along their 
ends. (Accepted October 29, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


22,224. The Hon. R. T. D. Brougham, London. 
Stesriag Gear. [5 Figs.) November 4, 1901.—This invention 
has for object to provide steering gear such as is described in the 
Specifications of British Patents Nos. 18,030, of 1900, and 11,929, 
of 1901, with means for direct electrical control and which may be 
operated from distant positions. A position telegraph according 
to the invention and for the said purpose is described, whose 
transmitter comprises an annular series of metal pins with two 
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spring contacts respectively adapted to make connection with 

them as the contacts or the pins rotate in one direction or the | 
other, and whose receiver is so organised that should the rotary 
portion of the transmitter be stopped with one of the spring con- | 
tacts making connection with one of the pins, the rotary part of | 
the receiver will not ‘continue to be turned.” (Accepted October | 


29, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. | 


15,137. R.L. Gamlen, Bromley, Kent. Preventing 
Incrustation. July 25, 1901.—This invention relates to the 
deposition of mineral matter in steam boilers in association with 
filamentary materiais. Non-vegetable fibre ‘‘reduced to short 
fine filaments” is introduced to the boiler preferably through the 
feed water, and it may be in the proportion of one-sixteenth by 
weight of the mineral matte: in the water. The fibre may conve- 
niently be supplied stuck together in masses by soluble material. 
(Accepted November 5, 1902.) 


25,989. Clarke, Cha: 


and Co., Limited, and 
W. A. Woodeson, 8 


teshead. Steam Boilers, 








(7 Fige.} 


upwardly-extending combustion chamber a series of flue-like pas 


Fig.1. 
























































sages are provided, containing water tubes and through which, in 
series, the combustion gases pass to the flue. In one arrangement 
the end plates of water vessels connecting the water tubes together 
at their ends furnish the bottom and top walls of the flue-like pas- 
sages. (Accepted November 5, 1902.) 

21,753. R. Hanson, R. Henshall, and A. E. Board- 
man, W: nm. Water-Tube Boilers. [3 Figs.) 
October 29, 1901.—A water-tube boiler according to this invention 
comprises pluralities of upper and lower water vessels and 
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many curved water-tubes in ve seme Seem sets alternated 
one with another and connecting diagonally opposite water 


December 19, 1901.—This water-tube boiler is of the 
illustrated, cut down in such a way that the strength at each | kind in which the combustion gases, under the influence of a 
strong draught, all pass over an elongated arrangement of the 
heating surface of the boiler at considerable spead. Around an 


scend therefrom. Apertures are provided in the drum to allow 
The reel is preferably of skeleton formation 


moisture to escape. 













4,030) 
and the mounting for the drum and reel should permit of their 
horizontal or vertical adjustment. (Accepted November 5, 1902.) 


21,302. G. H. Mellor, Macclesfield. Embossing 
Calenders. [4 Figs.) October 24, 1901.—According to this 
invention bearings for the ‘‘ bowls” of embossing and crimping 
machines are made so that they automatically lock and unlock 
as required, They may be split at the top and be made with 
undulating bearing surfaces following the outermost line of four 
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equally spaced and nearly wholly overlapping circles. In a 
machine described, provided with bearings of this kind, there is 
a spring brake, and there are spring balances for measuring 
thrust, and mechanism that may be used to put thrust on the 
bottom bearings, and at the same time to start the driving 
mechanism. (Accepted November 5, 1902.) 


VEHICLES. 


17,243. E. F. Bailey-Denton, London. Army Water 
Cart. (2 Figs.) August 28, 1901.—This water cart is provided 
with means for supplying either dirty, filtered, or sterilised water, 
according to requirement. There is on the cart a main tank, a 
filter tank with reserve for filtered water, a steriliser, an aerating 





vessels. The boiler illustrated is described and claimed. (Ac- 
cepted November 5, 1902.) ; 


TEXTILE MACHINERY. 


21,830. J. T. , London. Fabric-S 

tus. (2 Figs.) October 30, 1901.—Apparatus according 
to this invention for use in the shrinking and finishing of textile 
fabrics, and having for object to prevent condensation moisture 
from wetting the fabrics, comprises an external vessel, an internal 
rail, and a steam supply pipe so arranged relatively to one another 
that the steam from the pipe has access to the fabric, when it is upon 
the reel, from the spaces exterior and interior to the reel, one end 
of the reel being disposed lower than the other in order to permit 
dry steam to rise into the interior of the reel and moisture to de- 
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jet orifice for water paneet into the tank, and a rotary hand 
pump (operable at will from the wheel axle) for transferring a 
from the source from which it is collected to the main tank, or for 
transferring it between the tanks and the filter or steriliser. 
(Accepted November 5, 1902.) 








Locomorives IN GERMANY.—The number of locomotives — 
upon the lines worked by the German Railway Union 
stood in 1901 at 18,799. The corresponding number in 
1899 was 18,041. : 
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Aveling ane Porter, 


RocuEsTeR, Kent, 
and 72, CANNON STREET, LONDON. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY. 
OEMENT-MARINM MACHINERY. 


5426 





| Rusby Portland Cement 


COMPANY, RUGBY, 
MANUFACTURERS OF 


Portland Cement 
Of the —— powrgn oe poe egal ios 


Telegraphic aiament Established 1865. 
Cement, Rugby. I. BROOKS, Manager. 


Portland Cement of the Best 


juality, manufactured by F, C. BARRON &CO., 
Lrp:, Lloyds, Avenue House, 6, Lloyds: Avenue, E.C. ; ; 
and Fal Falcon Cement Works, Rainham, Kent.. _- 5133 


[pomotives for ‘Sale, Fire, 


, or HIRE-PUROCHASE, « 
Thoroughly overhauled and tested. 
Ready for’ instant’ teh. 
8in., three 9 in.) three 10.in.; 11 in.,; 12 in., two 14 in, 
Custonters’. own locomotives taken i in exchange, or ; 








repaired. . ee ‘ 
Several — sizes tot yet absolutely ready. 
RLES. D.PHILLIPS, 
*Euiyx Evenrununke Works, - Newrort, ° ‘Mon. 
AND (GLOUCESTER?) 5 





ranes:—Steam, Electric, 
EUDEAULIC, and "HAND, 


of all ty: and sizes.’ 
GEORGE. RUSSELL» & °CO., 


Motherwell, near, Glasgow. 5114 


Johnson & Phillips, Telegraph 


and ELECTRIC LIGHT: ENGINEERS, 
14; Union Court, E.C. Works, Charlton," Kent. 
rs’ of Machinery, &c., for complete “equipments 
of Cable Factories and Vessels, Electric Light 
Apparatus of all kinds. Arc Lamps. + Electric Trans- 
nussion of Power Plant. Cables and Wires. 5585 


| Gas and Oil Engines. 


“THE GLOBE” has no equal. 
All sizes from 1 to 100 B,HP. in stock or progress. 
Prices and oe from makers, 5182 
& WADDEL, Johnstone, N.B. 


Mihe StirlingCompany ot U.S.A; 
WATER-TUBE SAFETY BOILERS. 5634 
Sce large Advertisement, page 7; last week. 


53, DEANSGATE ARCADE, MANCHESTER. | 


100 Machine Tools,com prising 


Lathes, Drills, Planers Sha e8, 
Steam Hammers, &c., now. ready.—For hist apply, 
SCOTT BROS., Halifax. “Bee Illus. Advt., last week. 


40, KING STREET, COVENT GARDEN, W.C. 


homas Kell & Son, Litho- 
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“Lithography, Ceelan: gr Bg Pc a and 
nting: Engineering, Architectural, and Pictorial 
Drawing i in bestmanner, Paper Trevi Photo-litho- 
“Btaphy, &c.—40, King St. ,Covent Garden, W.C. 0d 3462 


Pemather Maschinenfabrik A.G., 
30-32 (opposite 109), F: on Rd., London, EC. 
ELECTRIC CRANES. gard APPLIANCE 
for Iron and Steel Works, Mines, & 5641 
_See Milustrated Advertisement, last week, page 33. 
and 


ce faking 
I M __. Refrigeration. 
Over 5000 Machines Sold 


On LINDE ‘and LIGHTFOOT SYSTEMS 
For use both on land a land and an ra sip 
AMMontA. ‘ Bonic ActD. 
LINDE BRITISH REFRIGERATION. CO., .L., 
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Biot Bea CONSTANT, 
Tel, Address ; “ Towboat, it, Londen.” 


Yarrow & Co., Ltd., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 

= STEAMERS having speeds up to 85 miles 
an hour. 

PADDLE STEAMERS with draughts ete 6 in.ormore. 

MACHINERY constructed for ts built abroad. 

STERNWHEEL STEAMERS have been foaes by 
experience to be the best. type of vessel for shallow 
river navigation, and. of these Messrs. Yarrow have 
constructed a large number of successful eae =< 
for all parts of ‘the world. 8759 





ochran’s Vertical 
Multitubular Boilers. 


See page 4. Od 4749 


Qt Engines for Launches, 
YACHTS AND BARGES, 
.. Send for. Lists. Od 3551 
Me sian &-CO., Lrp., BRoaD. STREET, PoRTsMOUTH. 
eee) ‘Tilustrated- Advt., page 13. 


Re: Hire, Portable Engines ; 


esi large nak on hand, ready for immediate 
elivery. 
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auge (-lasees. 


BUTTERWORTH “BROS,, Ltd., 
‘Newton Heath Glass Works, 
Manchester. 9753 


Thornyeroft & Co., L?: 


CHISWICK, LONDON, 
Makers of the, well-known THORNYOROFT WATER- 
TUBE BOILERS, for Marine and Land use. 


ater-"Rlube oilers. 


RELIABLE. Rapp, Economical. ! 


These Boilers are now in use in the principal Navies 
of the World pt Maximum of Power, Minimum 
eight | and ‘Space, * 


Yarrow’ s Patent 


W ater-Tube Boilers 


Sez ILLUSTRATED ADVERTISEMENT APPEARING 
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Poplar, London. ™ 
[The Edwards Air Pump 
' SYNDICATE, Lrp., 


3, Crown Court, Onp BROAD STREET, 
LONDON, EO. 
For Tilustrations see page'94 in our issue of Dec. 12. 


‘Partridge & Cooper, Limited, 
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ocomotive Tank Engines 


designed and constructed by 
rags WARDLE AND COMPANY, 
ne Engine Works, Leeds. Od 
See their Titustrated Advertisement, page 87. 


Sp pecial.Steel Railway Tyres 
er i ed ber eee every description. 
ESSEMER & CO,, Lirrep, 
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See Advertisement, page 41, 5355 

See S pyaroPueumatic ASH -Kjector. 
Great saving of labour: No noise. No dust: No 
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Workshop Practice, Architecture and 


gineering, 
iiding Construction, Drawing, Metallurgy, Wood | ad, 


Oarving, Physics, and Science 
BSubjecte. 


Por prospectus and all —_ —_ 
TH BORETARY. 
King’s College, Strand, W.C. 


Wer Ase e 


Mathematics, 








TENDERS, 





TO ENGINEERS AND IRONFOUNDERS. 


The scan of the SHE SHEFFIELD UNITED GAS 
HT COMPANY invite 


fenders. for the following 
MATERIALS for a RETORT BENCH at th 
Neepeend Works :— 


Tsnver No. 1. 
For DELIVERY only of 196 RETORT MOUTH- 
PIBOES, 22 in. by 16 in., D shape, fitted with self- 
sealing lids. 


Teper No. 2. 
For DELIVERY only of CAST-IRON ASHPANS 
and FURNACE FITTINGS. 
DER No. 3. 
For the 


he SUPPLY and ERECTION of STEEL and 
IRONWORK for Stage Floor, Girders, Buckstays, &. 
Tenper No. 4. 
For the SUPPLY and ERECTION of HYDRAULIC 
MAINS, ASCENSION PIPES, GAS and TAR MAINS, 


Drawings may be seen, and Specifications and 
Forms of Tender obtained (on after December 
16th), from the Engineer, Mr. J. W. Morrison, at the 
=. 's Offices, Commercial Street. 

rectors do not bind themeelves to accept the 
lowest or any Tender. 

Sealed Tenders, addressed to the undersigned 
egress as above), must be delivered by post, not 

than MANBURY titomay , January Sth, 1908. 


General Manager and Secre' 
seen = Street, Sheffield, a 
Oth December, 1902. O 669 





ABERDEEN EN BARBOUR. 


| barr are Wanted by the 


Bagong Harbour Commissioners for the 
of 


DELIVERY of 1000 Tons 
ENT. 


e8 e Specification be obtained from 
the undersigned, with whom =m Ae are to be lodged 


not later than Twelve o'clock Noon on Monday, the 
29th instant. 

The Commissioners do not bind themselves to 
accept the lowest or any Tender. 

R. GORDON NICOL, 
Harbour Engineer. 
Harbour Engineer's Office, Aberfleen, 
16th December, 1902, * ** 0713 





Mr. REG. P.. ALLENBY, athe, Sees, 16, 
Cook Street, Liverpool, oy semenbi antares 


[lenders for the Supply and 


pe ~ eg 
PIPING bgew 2300 ft. of various sizes up 


to ). 
The Plane sad Bpedbention seen, 
will be supped, for which & charge ha will be 
made, and will not be 
Tenders to be sent in not later than January 20th, 





American 
in American factories. 
724 | TYPE CORPORATION, Lrp., 





TO ELECTRIC LIGHTING COMPANIES, ELEO- 
TRICAL ENGINEERS AND OTHERS. 

The ge greta OF THE CITY OF DUBLIN, 

being about to wake their new Electricity Supply 


orks, are Seopa to 
Gell by Private Treaty, either 
sre seds a eee | yates SENERATING 


PLANT now running 


ips, 
Are Lightin; ; 
Water abe ST tieens Lancashire ieee 
complete Schedule of the Plant for Sale, and 4 
Cenditions of Purchase be — 


vious appointment aoe the City 


LE, at the 
Corporation Hal HUD tadera Dublin. 
Tenders to be sent meg fae’ got than 24th January, 
1908, addressed to ‘‘The Chai Com- 


rman, Lighting 
mittee, 8, Cork Hil, Dublin.” 0 670 


MUNICIPAL CORPORATION OF THE CITY OF 
BOMBAY. 


APPOINTMENT OF EXEOUTIVE ENGINEER. 
The Municipal Sateueen bs SOS Bombay are 
AP het anc for the A. 


ppoint- 
NT of EXECUTIVE ENGIN: for the 
ity, under section 74 of the City of Bombay 





Muniotbel. ron IIL of 1888. 

The Mu Act vides that the Executive 
Engineer whole time and attention to 
the duties of his office. 

e should bave drainage, of municipal engineering 
in all ite branches, ee ae road-making, 
the | architecture, ae ts empl Sage ‘ Sinntenecieg 

e various ae employed on 
works of a large city. Other qualifications sors 

given to engineers possessing 


eames hag pa will 


wtne hay: per y ede is subject to confirmation 

+ keys Local Government, will be for a renewable 
term of five years. ‘The incumbent is liable to re- 
moval during his term of office for misconduct, or for 





COUNTY BOROUGH OF OLDHAM. 
GREENHILL STATION. 
The Oldham Corporation Electricity Committee invite 


[lenders for the Supply, 
DELIVERY and ERECTION complete of 
ELEVATORS and CO) reg ry for Coal 
comprised in Specification No. 8 
Copies of the Specification and Drawings can be 


es, 


0 | Obtained from Mr. ArTHUR ANDREW, Gas and Water 


Offices, Oldham, on payment of One Guinea, to be 
returned on receipt by 


e Corporation of a bona 
Tender. ae 


The ‘Specification can be seen at, but not obtained 
from, the Offices of Messrs. Kennepy & JENKIN, 17, 
Victoria Street, Westminster, S.W. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and no allowance — 
will be made for an Ti ceca incurred in 
preparation of any 

Tenders to be sent to the Superintendent, Mr. 
ArTuuR ANDREW, on or before T y, January 18th, 


1903. 
— Town —. 
Oldham, 17th December, 1 O 697 





THE BENGAL AND eg genie RAILWAY 


The Directors are prepared to receive 


[renders for the Supply of :— 


659 Dozen FILES. 

Specification, with Form of Tender and pos # 
General Conditions of Contract, may be obtain 
the es *s Offices on payment of a fee of Ten 
Shillin; ich will not be returned. 
Tende any to be delivered in sealed envelopes, | q, 

dressed to the undersigned and marked on the 
outside “ Tender for Files,” and lodged not later than 
Noon on Wednesday, the 7th day of January, 1903. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


By Order of the Pye 
T. GR AOEY, 
Company’s Offices, Managing Director. 


287, Gresham House, Old Broad Street, 
London, E.C., 23rd December, 1902. 


Fe Sale, by Tender, as a 


Going Concern (excluding book debts), a 
Compact Modern 
ENGINEERING and MILLWRIGHT WORKS, 
with Foundry attached, near Manchester, and 
ns: of employing 80 to 100 hands. 
dings are of modern construction, with a 
floor Be of about 18,000 square feet, and have 
an excellent situation. 
Principals or their f Bolicitore only dealt with. 








Tenders to be in on January 10th. 

Address, in first instance, O 723, Offices of 
ENGINESRING. O 723 
— cman 





APPOINTMENTS OPEN. 
CITY OF HULL. 


The Corporation 
Require a Civil Engineering 
ASSISTANT in the City Engineer’s Office at 
a salary of £110 ~ Ho annum. It is essential that 
Candidates sho’ be quick and y= a 
and those having an experience of bridge and roof 
map Sications, = rience and qualifi 
aa ica ca. 
em to be af g age, exper > madersipued and 
Selivseed, on or cement Wednesday, nary he ov anette 
Testimonials need not be sent in the ‘first in 
af rs E. WHITE, City Engin 
eer. 
Town Hall, Hull, 16th December, 1903, O 698 








Secretary Required for 
Association connected with electric traction. 
organising, and 


ies of 
nD 718 


State particulars as to bah 0 and 
secretarial experience.—Adaress, enclosing 
testimonials, O 718, Offices of ENGINEERING. 


mart Youth Wanted, who 
per week. Radrien, OF20, Offices Wilees of Baws jaary 168 


unior Draughtsman.— 
WANTED,  bomperaty ASSISTANCE; accustomed 
Rap BE ym Hpi hn ag or 
ani 
Feoaronown, O 727, Offices of Exarnesrine, O 727 











Several Drau mercer? Re- 
fo! t's rare a DAWSON 
Engineer's Office, L. 0715 





ood ais Ge Offered to E 


toolmakers that have had 
, Surrey. O 148 








MO iss | Offces Ot ENGINEERING. 


lect of, or incapacity for, his duties on the votes 

of not less than batt wore of _ Councillors present 
at_a meeting of the Co 

The minimum eae aan roe of the de maxi is 
ot peeves SS oe ee are ye 
at Re. 1500. The Corporation have pogeeeind 
Local Government to amend ya i pal Act ct | 
raising the maximum salary to Rs. S00 pee: ae 
and Government have expressed their intention to 

introduce le: tion for this purpose at an early dete. 
The service is pensionable olor the Pension Rules of 
the Bombay Municipality, information re; oe which 

and ve rules.can be o on a 
reference to the ar ha ag in n Boutbay , Or te pean 
Witiiam Watson & Co., 00 Place, Lo 


The Corporation are ceiling. te ste ene the ae nore 


of the existing Rules so as to it of the Executive 
Engineer retiring, after 15 years’ pe Petia service, on 
a pension of Rs. 600 per mensen. 


Applicants should state the minimum initial sa 
(in Rupees) within the limits above-mentioned whi 
they are willing to accept. 

ea cuty of which should be accompanied by 

w they Redog of testimonials and certificates of age and 
should be addressed to the under- 

pm ee and forwtgded as follows :— 
(a) sen Applicants in Europe: to the care of 
Messrs. Witutam Watson & Co., 7, 
Waterloo Place, London, so as to reach 
° Hm not later than the 15th of February, 


(b) wel yor Applicants ; to the Municipal Office 
in Bombay, 80 as to reach the undersi 
poy —— the —_ of January, 1! 


Mnnicipal va «SR 
Bombay, 3rd December, 1902. 


Ww anted, Experienced 


DRAUGHTSMAN, capable to di in- 
ndently up-to-date traction engines and road 
ers, — and ——_4 none but competent 

and experienced need apply. ‘State ages en oof 
salary required.—Address, O 420, 
GINEERING, 


W orks panager Wanted for 
gavating ith Electrical melnnering byron manu- 

-speed : a ro 
Must oa. Hane be comepatio and rs six 0" aioe tage One 








ovier American experience. preferred. Must be — 


accustomed to up-to-date methods and piece-work, | of 
and be a good organiser. None but thoroughly 
capable men accustomed to high-class work need 
apply: —Address (in strict ra ee ee age, 
ex ence, pregent engagement and salary requi 
obs Offices of ENGINEERING. 0 673 





anted, by a Firm of Con- 
sulting Engineers in Westminster, TWO 
DRAUGHTSMEN who have had at least four years’ 
capesionee in an engineering ree office ; references 
Preference will be given (a) to a 
draughtsman experienced in the ent way and 
electrical equipment of Urban tramways, and who is 
a neat and quick tracer ; (b) to one experienced in the 
oo arrangement of electrical generating station 
machinery, pipework, and plant of all kinds. In the 
latter case a knowledge of steel roots is desirable. 
Address, stating age, full particulars of experience 
and salary required, O 689, Offices of ENGINEERING. 


Wanted, Experienced Sales- 
MAN with large connections with buyers of 
d salary 

O71, 





tubes. State age, previous experience an 
required.—Reply, B. Bio, Cannon Street. 


Wanted, a Traveller on Com-| cating 


ission, with a connection, or with knowledge 








to ramet business amongst engineers in London ; 
thes a speciality and kinds of machine 

tools. — pr BRADBURY OO., Lrp., 8, 
Farringdon Avenue, 0 730 
Wanted, Draughtsmen, 
Assistant neers, Foremen 

and others, 8 ING ENGAGEMENTS, to send 


° ‘or —— Road a and particulars 
our Enginee loymen wpson 

confidence guaranteed.—O.” RICHARDS & 500, 

Seen Le re Aen, . Imperial Buildin ar 94 


Works norton. foray , for 


district ; ee on have held 





“ enced in latest methods 
oh wot stor tad ability, end be to 
devote his whole energy to his work. 

Offices of ExcrnesRine. 0 701 





Firm (Government 
facturing latest of 
; premium.—, 





<6 






cod" expetiencs.Aaacos Setter, “Faire 
MAKER, Box 155, Post Office, Newoaste-on‘Tyne 
71 


















ns 
ts Bru ERY ag N EEQUIRAD ie — Proj 
district for perm mo work.—Address, stating 


ENGINEERING. 





SITUATIONS WANTED. 
hee Re 


lence, accounts, 





manager, or scar undertake medium works, — 
Address, O 567, Offices of ENGINEERING, Ow 





anager of Siemens “ Acid” 














ector of ~ ital 4 
in I 
rience, references and terms, O 719, Ofte ? 











as assistant to 7 


or “Basic” Furnaces, OPEN for RE. 


ENGAGEMENT; 10 to 50 tons capacity; carbons 
09 per cent. to 60 per cent.; production 150 to 600 
- spew yr week ; ingots 1 to 30 tons each, 

forgings fire t-clase references; thorough 


5 penetlent bar chemical know! of above, and man- 
agement of rolling milis ; up-to-date.— Address, oe, 
Offices of ENGINEERING. 0 418 





Rolling Mills. — = Constructing 
Engineer, German (28 years), SEEKS § 

TION. Best references; 430M salary. a 2 

O 725, Offices of ENGINEERIN 











PARTNERSHIPS. 
Pieieyein mae s.— Messrs. C. 


RICHARDSON ta, will be 
to receive confidential te ona 
REQUIRING PARTNERS with capi! 
Imperial Buildings, Ludgate Circus, London, EO 1 ad 








Kirk, Price & Co, 


1850), MEOHANIOAL and 


AUCTIONEERS and 
Our Pentel ANNUAL 


ue AvaAGE AMAL £9 50) (000, 


Special Rates fo! ir Sees ieudlons, 
Annual Valuations Re of Electrical’ 
conformity with 


Undertakings, _ sae Be &., 
the Acts a poem 
46, oo ee Wo ann Victoria Street, 
Albert Chambers, ve aibert pecans, Manchester, 


ones egrams; 
6077, London, “ Indices,” London. 
8218, Central, “* Indicator,” Manchester. 


ester. 
~ | Pinas of G 5 of Good: Repute 
to s aceon, eg 


tle 


ELEOTRIGAL VALUERS, 
AEBITRATO: 





stat ees” ini aes 

@ 

Eirendeees lished Businesses, are to | 
strict confidence, with the — 


et sage always & considerable number 


ime in most branches of the profession, : 


Wa ied 
K, PRICE & tanta 2 a 4 


guest Victoria Stree 
Albert gue. Albert seca Mancheste 





enh Mee 


£6000 Required to Complete q 


at be of Ba eae oe and seh 
profitable ENGINEERING 00: 
given to one 
eve 
overhauling and 
open to strictest inv 
Address, O 722, Offices o 


tion of plant. P: 
ENGINBERING. 





Partnership. A Unique a 


sia 


OPPORTUNITY OCCURS for acq st ‘4 


interest, either as active or sleeping partner, 


in: eerin; j 
ae ¢ 812.00, ae 
0 702, Offices of Ex- 








ret is 
ain es ing Et miming 2 yeu 


Sheet, Manufacturers, wood House, New 
Street, 








oung FS alean Practical, i 


DESIRES REPRESENTATION of gcd 
for London and district ; e connection 


steam users, ship owners eers ; 
specialty.—Address, O 716, won ENGINEERING 
— 





PUBLICATIONS. 


ooks (100,000) Wanted and 
|B rr gt ss 





On all wubjecte, expec! ally 


wants.— 
ane Bia Bright St. Birmingbam 





ation by principals be ] 


saat 


Seeerats 




















| S82 FOF pad ~ | cme pS UR OUMORE @ OS BE et eee) ee 






—— Pe 





























eering Pupil.— Vacaney = 



















ity in oat! 












‘ @euewrees Ww 






Dec. 26, 1902.] 





ENGINEERING. 























si FOR SALE. Ww eo “FOB 
Sale, Steel Rails, Points NO READY. e Yermak Nail Factory, 
ae Ps Ss i cargeatiaas and light alesian: SECOND EDITION. Completely Rewritten. 474 Illustrations, 950 pp., large 8vo, Cloth. Frade mgr od denofyyton oo age gg cee tg 
of Machinery ; new and second-hand. ‘ BRIGE 21s. NET. Ischora. The factory is capable of producing about 
a a eR OROASDELL, Workington 1500 tons of nails perannum., There are 113 desjatiner 
le, now Buildi First. Urtcans Gaore  asek eae nsiiis saiokin ae 
Fro: Sale, now Building, Fist Gas and Petroleum ngines Siti an omee PEs Rees 
Launch, Sav aultable for shipment, By. Be ite Lae The power is ied wetted ny HP., and 
by 124%, beam, by 7 fe - deep, Ab cen BténvLbiNe A MANUAL FOR STUDENTS AND ENGINEERS. the baler bas bay saree aurface of 1610 aquars feck 
AND ENGINE @ 60., L N 046 By WILLIAM ROBINSON, M.E works Sic United conbentaole laa teen sth by 
Y ’ foe and steamboat. There is also good road 
I hoa Sale, at much reduced M. Inst. O.F., MLM.E., M.LE.E. commmuniontdon. pis 
price, 4 : ers for the w a ey! can 
TWO THORNYCROFT WATER-TUBE BOILERS. 90 Illustrations. Large 8vo, Oloth. PRICE 8s. NET. ee a ‘Tagoved of the bp pda he mearnet Pie Bon ad 
Built by Mesers. Thornyorott & Co., ot their Chiswick auction, at the Hotel bara} in Abo, Fioland. 
eee are |THE SLIDE VALVE AND ITS FUNCTIONS) s'< =" stustacrrtat. 
and are capable pally en as, Sno, , 


y we 
Apply to~ wcers. L. SMIT & ZOON, 


Kinderdijk (Holland). 5226 








ne 12 in. 4-wheel Coupled 
SADDLE eT ta NEW ag oy = 
4 gauge, READY for 
ERY W. G. BAGNALL, Lp., Stafford. N 625 


ne 14 in. 4-wheel Coupled 
vet ge yt NEW LOCOMOTIVE, best 
specification, 4 ft. gouge READY for DE- 
LIVERY.—W. G. BAGNALL. Stafford. N 626 


(Trurntables, Two New, 12 ft., 


20 ton, co y and Tp top ; elt. 
contained. on Portable ailway an in; 
eras, ee in stock.—W. BAGNALL, 
Staffor 


THE LINLITHGOW OIL COMPANY, Limurrep 
(In_ Laquipation). 
MACHINERY, PLANT, &c., "Para SALE by Private 


rythe Liquidators Offer for Sale 


the remaining MACHINERY, PLANT, &c., at 
the Company’s Works on Champfieurie and Ochiltree, 
consisting inter alia of valuable Refrigerating Plant 
of modern design, Sulphate of Ammonia Plant, 
Refinery Plant, jenna | org ran ig’ =x Locomotive, 
Tank Wagons, Cooperage Plant, § ks (up to 
100,000 gallons), Pit Rails, Hutches, egg orn ping a — 
other Engines, and other Miscellaneous: P 
Offers to be addressed to the JOINT LIQUIDATORS, 
at 3, Albyn Place, Edinbu whom 
particulars and Catalogues may sobtained. 0 508 


IT 'wo 10-1 10-ton Steam Travelling 


a eee ee FOR SALE, on 
account of Sr ee edaned by electric cranes; all in 
good working order, and can be seen in ition ab 
any time by appointment.—THOMAS ROBINSON anp 
SON, Lap., Engineers, Rochdale. K 876 


Radial Drills, New, 4 ft. 9 in. 


radius, arm to rise 15 in., ch dle, bed 6 ft. 
ah by 2 ft. 8 in., 55 cwta., FO SALE,—EASTER- 
ROOK, ALLOARD & CO., L., eld. 5442 


Lathes, 6 in., 7 in., 8 in., 9 in. 
and 12 in., new, self-acting, sliding, surfacin 
on various lengths of bed, READ 
DELIVERY. — JOHN egy 




















and screw-cutting, 
for IMMEDIAT. 
Well Lane, Halifax. 





Ls ge Modern-type Planing 
MAOHINE FOR IMMEDIATE SALE. A great 
ain. Will plane 29 ft. by 12 ft. by 8 ft.—For full 
iculars, apply, LEE & HUNT, Orocus Street, 
lottingham. O 336 


for Sale, a Compact, Well- 


equipped General ae ae Founders’ 
BUSINESS, near London, on River Thames; all 
Buildings, "Utensils, and valuable Goodwill. Estab- 
lished 25 years; turnover about £12,000 per annum. 
Present owners ‘retiring. Exceptional opportunity to 
acquire an excellent business at a reasonable price. 
No agente. —Address, N 908, Offices of ENGINEERING. 


IMPORTANT TO SBIPBUILDERS AND OTHERS 


ej ohn H. Riddel, 40, St. Enoch 


Square, Glasgow, ie to ‘titer Shi ers 
and emer to whom INSTANT DELIVERY is of 
Geerance, that he has ON STOCK, to be seen at 


New Punchin and Shearing Machines. 
Plate Edge Planing Machin 


Combined Beam "Bending, E Horizontal Punching and 
Bingle hen Tron recberpect porn Fe. Machines. 
type Steam Hammers. 
Pee Bending roding Rolla” 4 
Plate Plate Straightening Rolls. 
Drilling Machines, &. 
Die ove are all rw c-n SatsToota of the Iiet 


“intendiag buyers should state their requirements. 
Full partanheas sent on application. 5624 
JOHN H. RIDDEL, 40, St. Enoch Square, Glasgow. 


BALE. — — OHAPMAN & FURNEAUX, late 
LACK, HAWTHORN & 00. 


& W. Hawthorn, Leslie 


R. AnD 0O., Lp., ertastionaran ree rosin Rai mg 











eect. -on-Tyne, having from Messrs. 
man & Furneaux (late Hawthorn & Co.), 

the whol of the P. Dra’ Goodwill, &., 
their Locomotive Business, will have pleasure in 
Tene tor DUPLIOATE PARTS and REPAIRS 
or = NEW ENGINES when required. 561 





ives in Stock.— 


Lee 
STUART & 00., Lxp., have in stock 
gS we of Pe at their 














WITH SPECIAL REFERENCE TO MODERN PRACTICE 
IN THE UNITED STATES. 


By JULIUS BEGTRUP, M.E. 
E. & F. N. SPON, Lrp., 125, Srranp. 


TRACTION and 
TRANSMISSION. 


(Published on the first Tuesday in each month.) 
A MONTHLY SUPPLEMENT TO 


“ENGIN FEHEHRIN CG” 
PART =x=xIT. NOW’ HEADY. 


Price 2s. net. Post Free 2s. 4d. 
Annual Subscription (payable in advance) £1 8s, Od. 


5154 





London: 








Vol. I. of TRACTION & TRANSMISSION, with 97 Plates and numerous 
Illustrations in Text, Price 12s. 6d. net. 


Vols. II., IL., IV. and V. NOW READY, Price tos. 6d. each net. 





Enquiries as to spear and Publishing Department matters generally, should be 
addressed to the Manager. 


OFFICES : 35 ai 36, BEDFORD STREET, STRAND, W.C. 








Crown 8vo, cloth, price 4s., 72 pp., with numerous Diagrams. 


STATICALLY INDETERMINATE STRUCTURES 


AND THE 


PRINGIPLE OF LEAST WORK. 


By HAROLD MEDWAY MARTIN, 
Revised and Reprinted from ‘‘ ENGINEERING.” 


Wh. Sc. 





Lonpon : Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 








Demy 4to, Half Morocco, 400 pp., with over 500 Figures and Tables. 
Price £1 11s... 6d. 


ELECTRIC GENERATORS. 


el BE ai 
H. F. PARSHALL and H. METCALFE HOBART. 
Offices of ‘‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





Lonpon : 


Demy 4to, Handsomely Bound in Half Morocco, 678 pp., Illustrated, and containing 
many Tables, Diagramis, and Working Drawings... Price £2 2s. Weight 7 lb. 


Electric Railways and Tramways, | 
THEIR CONSTRUCTION. AND OPERATION. 


By PHILIP DAWSON, Assoc. M. Inst. C.E., M.I. Mech. E., M.IE.E. 
Revised, Enlarged, and brought up to Date from ‘‘ ENGINEERING.” 





Lonpon : Offices of ‘*‘ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 








Crown 4to, cloth, gilt lettered, price 12s. With numerous Illustrations and Plates, 


;;EXPERIMENTS ON STEAM BOILERS, 


Reprinted from ‘‘ ENGINEERING.” 


By BRYAN DONKIN, MIO.B., MI. Mech. H., and ALEX. B, W. 
KENNEDY, L1L.D., F.R.S., M.L.0.B. 





‘Losvow : Offices of ““ ENGINEERING,” 36 -and 36; Bedford Street, Strand, W.C: 


/ 

















A G. Mumford, 
© Oulver Street 


Contractor to ADMIRALAY, Mer a Aomor 
for the and ’ 


Forsien 
STANDARD PA' LAUNOH and - 
ENGINES in stock, and in 
ys ache Bhd piggy Ao 
¥ in, and 5in. by yi-¢ Admiralty pattern. 
1 Se é6in. by Bin, in 
in. aad 7} in by Sin. ‘és 
in, and Qin, by 6 in. os 
in. and10in. by 6 in, « 
6in. andigin. by 7 in. * 
7in. andigdin. by Sin. 
8in. andiéin. by 10 in. 
Sin. andi8in. by 12 in. pe 
10 in. -and20in. by 14 in, 
llin. and22in. by 16 in. 
12in. and 24in. by 16 in. % 
om —— by 18in. ia 
‘ew designs highest class 7 
eT ee on, 





Fe: Sale, New Steel 


Pe LANCASHIRE BOILERS, ready for immediate 
elive 

Two 30 th. by 8 ft. Oin, meee aha brows 99 
Two 30 ft. by 8ft. Oin., ,, 1601 \§ 
Two 30 ft. by 8 ft, 6in., ,, 190 ib, 


Lin., Oalder Vale'Boller Works, W. 
100 Machine Tools Ready. 


a paca ~—— Slotters, Milling, Gear Cutters, 


so econ 
Repay Guitge 


ey 
and a great — 


G. WILKINSON & & SONS, KEIGHLEY. 


Plant for Sale :— 


mua 400, 





Tools. 





order, and can be seen near 


. Also 
One 10 HP. Ruston-Proctor STEAM NAVVY, 
One 12in. ead one 13 in. LOOO., and various 


other sizes. .. 
Six well-built CORRUGATED IRON HUTS. 
dng papas 
Two No. 9 PULSOMETER PUMPS. 
ini ee seat Maid stat eben 
the South of England. = 
Full particulars and prices on application to— 
BUTTERS BROTHERS & OO., 
20, WarerLoo Strent, Guaseow. 5184 
See Illustratca Advertisement, page 95. 


Fer Sale.—Special Offer at 


EXOEPTIONALLY LOW PRICES. ‘ 
arin! Fh in [7 


cape em 











AND MULTIPLE DRILLING 
mag =: LATHES, from 10 in, to 23 in. 
—— etn gf (e ND CHASING 1 MACHINES. 
MILLING ‘AND GRINDING MACHINES, 
PLANING AND SHA) 


Ete DRILL AND EMERY GRINDERS. 
RS AND KEY S@A’ 
GENTRING AND PARTING-OFF MAOHINES. 


NEUMA' 
SLOTTING AND OTHER R MACHINES FOR 
XNGINEERING WOR: 


ILLUSTRATED PRICE LIST SENT FREE ON 
""XPPLIOATION. 


ne 





INSPECTION AND INQUIRIES SOLICITED. 


hos. W. Ward, ee 


ALBION WORKS, SHEFFIELD. 
Telegraphic Address : “ Forward, Sheffield.” 


For Continuation of Small 
Advertisements: 3ee MF pete: 4 








98 and 99. igen 

















Manufacturers of GUN COTTON, CORDITE, 
DYNAMITE, GELIGNITE, PIT-ITE, STOWITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 

of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOSES. 
Stowite and Pit-ite have passed the “* New Special 
Tests” by the Home 0 Authorities for use in 
Coai Mines. 
Contractors to the British and Foreign Governments. 


w. c. Bagnall, 1a 


STAFFORD, 


Locomotives 


OF ALL DESORIPTIONS. 


New Departure in Small Locomotives. rae eee 
Engines at low prices, giving best results wi 
coal, wood, or oil as fuel. 


Portable waivers Tippiog Wagons, Switches, Turn- 
ce faatony Velocipedes. 6177 


er priors PERMANENT WAYS. 


BULL'S METAL & MELLOID CO. 


Heap Orrick AND Works: 
YORER, near GLASGOW. 








MAKERS OF 





6559 


4 : ENGINEERING. pe. 
THE ee 
New Explosives Conpany,d. ASBESTOS - FIRE FELT Barer ene eo. 
ESTABLISHED : « LUCIFER” BRAND,’ 33, bee oh Pine ta “vagal 
es Petr viaie mimasioe om - For lining Holds, Bulkheads, Cold-air Chambers, &c., of Steam (jasgow Patent Office, 


Ships; Partitions, Floors, &c., of Public Buildings, 
Bungalows, &c. 





Full Particulars, Samples, &c., on application to— 


WITTY & WYATT, LTD., 


88, Leadenhall Street, LONDON, E.C. si 


4, CANNING PLACE, LIVERPOOL. 20, West Bute Street, CARDIFF. 








me VAUXHALL ITRONWORKS oouasy, im. 


Wandsworth Road, 
London, S.W. 


LAUNCH and MARINE MACHINERY, 


AUXILIARY MACHINERY, HIGH-SPEED ENGINES, &c. 
Sole Makers of 



























OBUIKSHANK & FAURWEATEER, Chartered P 4 
Raters on Patents post free. oad 4 


tents, | Designs 













charges, 

AL’ PROTECTION FROM £3 38. COM. 

PLETE 1 PATENT IM £9 98, 
A chart of 187 6d. 
reular & Buildin 












Chancery 

Jensen gout om Chartered 4 
ER 
ta and Trade Marks and nat Declares —— + 


77, Ghana Lonpor, W.O. 5457 aq 


| Scone F’. Redfern&Co., 
Baggage eons 4, South S 

r Office, 1880} eae 
Caton Patents —— at fixed and 

J broad. repay Telep’ 
— al 
‘ele. Address: “‘ Inven‘ slop neo. : 


Patents—Me, L L. A. Sutton, 


86, Chancery Lane, 
Landa, eon Seana apn F~ to 
Designs and Trade Marks, in all countries. chee 


atents. — Messrs. Soon 














































Tetecrams : “‘Me.iom, YOuER.” and SON, Foreign and Colon 

BULL’S METAL.—Propellers, Bars, Sheets, Pump The Improved Vauxhall Donkey Pumps. Agents, 57, parca FA W.0., 

Rods, DID Ghee. Trad Mgr gets meod Piates, fs pgs ae connected with Letters Pateck 
MELLO! e Mark an ten ion for Inven' “AG to Inventors” 

denser Tubes, Pates and Stays, Boiler Tubes, Stays Telegrams - ~ “ Wellhole, London.” Crry Orrice: 45, LEADENHALL 8T., E.C. | Established 1853. were 

d Plates, Fire-box Plates, Bars, —— ies 6254 
WHITE METALS, —Babbitt’s, Plastic, & : 
CONVEYOR & ELEVATOR ¢o., 


THOMAS SHANKS & CO. 


JOHNSTONE, near GLASGOW, 


— SOLE MAKERS OF — 


SCREWING AND TURNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 
ip in., 2 in., 2 in., 8 in., 8 in., 4} in., 6} in., & 6} in. 
BOLT SCREWERS ONLY, Lin., 1} in., 2hin., & 3} in. 


FOR OTHER —— SEB ILLUSTRATED ADVT., ronal 
2 LN BACH MONTH. 








PATENT 


THE GREATEST SUCCESS IN 


PACKINGS FOR HIGH PRESSURE. 


Bend for particulars and directions for ordering. 


See full page Advertisement. 5123 


JAMES WALKER & CO., Lion Works, 
SARFORD STREET, POPLAR, LONDON, E. 


Telepbone: No. $084, Eastern. 








HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING 
OILS 


For Cylinders, Heavy Bearings, 
and Machinery of all kinds, 


CANNOT CORRODE, “GUM” or “CLOG,” 
CYLINDER OILS. 
MACHINERY OILS. 


CAS ENGINE OILS. 
DYNAMO OILS. 


Prices, Samples and all particulars of 


ENGELBERT & €0,, 


44-47, Bishopsgate. Without, °”* 








The United Asbestos Co., Ld., 


DOCK HOUSE, BILLITER STREET, 


LONDON, E.C. 
PIONEERS sere ASBESTOS 












SALAMANDER LUBRICANTS. 
NON-CONDUCTING COVERINGS. 


¥ ENGINEERS’ FITTINGS AND STORES. 
Yr SHIND FOR OUR CATALOGUE. 8055 








COCHRAN & CO., ANNAN, L’”: 





PATENT 
MULTITUBULAR 
VERTICAL 


BOILERS 


OUR SPECIALITY, 


IMMEDIATE 
DELIVERY FROM 
STOCK. 


ANNAN, SCOTLAND. 








gCOCHRAN 





















ACCRINGTON: 
See our Advertisement, last week, page MES: 


The Stirling Water-Tube Bolen, 


HIGHEST EFFICIENCY GUARANTEED. 
See Illustrated Advertisement, page 78, last issue. 


Sore MANUFACTURERS Iv Great Brivary— 


THE STIRLING BOILER CO., LTD, 


2, 8t. Andrew Square, Edinburgh. sess. : 


PRIESTMAN BROTHERS, Ld, 
DREDGERS & OIL I ENGINES 


See Advertisement previous week. 
HOLDERNESS. FOUNDRY, ule 
And 32, Victoria * hideout S.W. 


Improved 


= FANS 


Illustrated Book, describing latest 
make of Self-contained Fans and Engines 
sent with pleasure on application. They 
require only one-tenth of the Masonry 


that is necessary for a Belt or Rope- 
driven Fan of equal capacity. 


— THE — 


Waddle Patent Fan & Engineering (0., 


Llanmore Works, LLANELLY. 5882 


TUCK’S 


GENUINE PACKINGS 


ARE ONLY MANUFACTURED BY 


TUCK & CO., L™ 
116, . annon Street, LONDON. — 
And at Liverpool, Cardiff, Newport, Bart¥s 























WADDLE 

















Dublin and Melbourne. © 


INDIA-RUBBER, LEATHER AND 
__ ASBESTOS COODS. us 




















LONDON, E.C. 





Teese. aioe, “aur: . 
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NOW “NOW READY.—The October Issue of our Classified Directory of Current Advertisements in ENGINEERING, in book form for handy reference, together with a List of the Telegraphic Addresses and Key to 
same, and also the Telegraph Oodes in use, may be had-gratis on application to the’ Publisher. 


IMmbDia= TO ADVERTISEMENTS. 

PAGE PAGE PAGE PAGE PAGE 

phot, J., & Co., Ltd. 1 piceactihamadienOes ua. "4 Delta Metal Co.,Ltd. .. 77; Hadfield’s - Foundry Lancaster & Tonge, Ltd. 81 & 95 33 

Abhot aC, (ewan. erase Ltemtatusn Go, ia. 1| Don > $0 | Halden, 9, "Bl eS 

um Co., oe 

Aciéries et a eee | Britian“ * Choe teat) is 

Ahlers, Ads s+ ++ ++ ++ 90/3: Co ti Gar Go., Ld. 34 | Dixon, Teno, & Go. 25 

BritishMannesmannTu Tube Co.18 ’ +. 31 

British a — 
Broadbent, Thos., & Sons, Ld. 
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Mills 
Haslam Foundry and ‘Engi- 


neering Co., Ltd. 
Hathorn, Davey & Co., 1a. 1 & 62 
Hawthorn, R. & W., Leslie 
Co. 1,3& . 


gee ee . z 
Broughton Ser Co., LA. 96 
mewn, D. & Sere 
Bro’ ‘oistingMachineryCo.76 
Brunton & Trier . ee 
Buck & Hickman, Tak - ie ing Works Co., ee 
Buckley, Wm., & Co. .. Easterbrook, Allcard & Co. 


m&Co., ltd. .. .«. 
gr Aad 7 > epempeelaes 
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Patent Appliances Co.90 
party Locomotive Works 87. 
Baldwins, 99 


Barclay, Andrew, Sons ‘& Go. ’ lowell & Co., Lea 
Ltd. 


ludswell, Clarke& Co., Ltd. 
99 








yew cg A & Cal ~~ 28 
, Bon ayu.---- 21 MarineBingineWorks se 
Barron, F. C., & Co., Lita.” . Chery ane. 8 


Baxter, W; H., Binwee en, 1, 
‘s Bayliss, La. 79 | Charehill, ©.,@Go.,1a. <9 
Baye ote, Wm.,,605,"..° 14 Cross Co... 




















poeruhawe J, 8 Bon, Ltd. 93 
Becker, B., &O0o.. send es 
Bellamy, Jobn, Ltd. * 90] Coles, H.J..s +» .+ « 99] Fleming, Birkby &Goodall 
Belliss & Moreom Lid, 40 | Col! Sons... .. 83 & Ferguson, Ltd. 
1 
1 





fabrik 





ei 


HEE 


Bagich Steel ‘Foundry 
Berry, F.,&Sons  .. «- Constan' 1 
Berry, I, & Co., Ltd. Gandy Belt Mfg. Co., Led. 
Bessemer, Henry, & Co. Te a f & Hammond Garnett, P. | — Ld. 
Best Belting Co., Ltd. 94 , Ed & Co., . Gehrckens, 

&Co., Ld, 94 Sheldon a mag? ag Cinetion ietal 


Bever, Dot 
aatington & ewton. = A - wv Co., 23 
Birch, J., & Co., Ltd.. oo ee F Glenbolg Union FireCiay Go. . 
‘burn, tarlix &Co., ‘Ia. AY Godfrey, J 
aon . lee 8 Steam e Goliswertie & Sons. oo 
P sc °t| Gratton & Co. rt 
lakemore & Co., Ltd. .. n ee 
pe ee Eee | a A oe jrantham Crank & Iron Co. err, Stuart &Co.,Ld. 3 & 23 
Bodley Bros. & Co. 22 treaves, Bull & Lakin, Ltd. Cirk, W.,Price&Co... .. 
Booth, Jos., Nall iid.” oe nwo age «yy plane Kirkstall Forge Co. .. .. 100 
° 86 95 | Grice, Grice & Bon .. 27 | Kirsch, August .. ° 
Grieve, John, & Co. 20 | Klein eering 0o., La. 85 
Grover & Co., Ltd. .. 1s 821 Klinger, R., & Co. 9&19 
Hinther, w.. & Gons. 16 | Lahmeyer Electrical Co., Ld. 50 
twynne, J. & H., ltd. +» 52| Lanarkshire Steel Co. | Ltd. 17 


SSSISSuSTSSIEBS Se SSSSiLTIW 
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Warehouse: 34 & 36, SOUTHWARK STREET. Offices : 23, SOUTHWARK STREET, LONDON, S.E. 


PENBERTEHyT WILLCOX SEMI-ROTARY The Semi-Rotary is now greatly preferred to the old plunger pump ; the 
action is see we the working is easier and the capacity greater. They are 


N = T R. applicable wherever the old style of pump is used, arid we supply them in 
PATENT | J C O WI N G PU M PS | Iron with Brass Valves, all Iron, all Brass and other mdiake 
This Injector is now Double and ENGINEERS ADOPT THEM. 


adopted by most of the ae 
Traction, Portable and Quadruple EASILY 





Set iece | Acton. is FP SY. | X-L EVECTOR 533 


at sides to 5; 


It is Automatic and will plank, &c. 
re-start if supply ears om , | re —_— 
is temporarily cut ; z 
off. It a oe not . We mount 
water and wi , . 
work on 3 IN. to 41N. thess ” 
various ways 


HIGH anp LOW Bore. ms for 


pressures, ta HAND 
| at a “ee tie RAISES liquids 24 ft. and FORCES 70 ft. or more in height. 
250,000 in use. IN STOCK. POWER. Works Vertically and Horizontally, == «ss 























NS MANGANESE STEEL 


(LONDON : 52, Queen Victoria St.) oe 
EDGAR ALLEN & GO., LTD., IMPERIAL STEEL WORKS, SHEFFIELD. BARS AND CASTINGS. — uw 


RUSTON, PROCTOR &CO., Lo, LINCOLN, enc.an. 


And at 46, QUEEN VICTORIA STREET, LONDON, E.O. 
THE MOST ECONOMICAL AND STEADY HIGH-CLASS ENGINES 
RUNNING OIL ENGINE IN THE MARKET. OF ALL TYPES. 


PLEASE QUOTE THIS PAPER. 














oa i ea Aa i ta ER ET 








6 ENGINEERING. [Dec. 26, 1902. 


A. RANSOME & CO., L™- NEWARK-ON-TRENT, ENGLAND. 


LONDON OFFICE— 


304, KING’S ROAD, CHELSEA. 











Telegraphic Addresses— 
RANSOME, NEWARK. 
RANSOME, LONDON. 








RANSOME'S aie 
Descriptive Pamphlet of 
Log Band Saw BANSOME'S 


Is THE 


Most Accurate, Rapid, 
and Economical 
Log-Sawing Machine 
in the World, 


RANSOME’S PATENT LOG BAND SAW will do as much work as THREE VERTICAL TIMBER FRAMES 
when working at their full capacity, or 12 HORIZONTAL RECIPROCATING SAW FRAMES. | 


THE FOLLOWING ARE A FEW OF THE ADVANTAGES OFFERED BY THIS MACHINE :— 


1. When fixed, no part of the machine is below the ground level. 

2. The foundations required are very simple and inexpensive, whereas those for vertical machines are necessarily of a complicated and 
costly character. 

8. The feeding gear and driving arrangements are simpler and more convenient than those of large Vertical Band Saws for Logs. 

4, Only one man is required to manipulate this machine, whereas with Vertical Band Saws for rapid cutting, one man is required to 


Log Band Saw 


sent Post Free on 
application. 


These Machines are now made in 
four sizes to take logs up to 6 ft. in 
diameter. 














control the sawing and another to devote his whole time to manipulating the travelling carriage. 6740 
REFERENCES CAN BE GIVEN TO A NUMBER OF LARCE SAW MILLS WHERE THESE MACHINES ARE AT WORK. 


























A FEW IMPORTANT CONSIDERATIONS WHEN BUYING 


HIGH-SPEED PLANING MACHINES ! 


1. Cutting and return speed in feet per minute» 
2. How long does it stop at the end of the stroke? Because a machine which returns at 
100 ft. per minute may be actually slower than one returning at 8o ft. 
3. The amount of power required to drive the machine. High speeds do not necessarily 
mean a greatly increased consumption. of. power. 
Other considerations are Durability, Floor Space, Facility for Repairs, Handiness, and last of all, Price. 


You will find all these points have been cafefully worked out, and the result is the enormous succss of our Machines. 


J. BUTLER & CO., Victoria Ironworks, HALIFAX. 


Telegraphic Address; ‘' Hernorc, REDDISH.” TEeTe MORRIN FA TEN = Telephone No. 47, Heaton Moor. 


“CLIMAX” WATER-TUBE BOILERS 


OVER 500,000 HP. IN USE. 
The BEST Boiler for Central Electric Light, Traction, and Power Stations. Absolutely NO DEAD POINTS in Circulation. 


Heating Surface FIFTY TO ONE of Grate. 


ADVANTAGES. - No Screw Joints ; no Metallic Joints ; no Packing Joints ; no Cast-iron Pipes or Headers to cause trouble from expansion and contraction ; is perfectly safe and able to carry HIGH PRESSURES, 
Produces Steam rapidly, not only Absolutely Dry, but Superheated to over 80 deg. It is accessible, readily repairable, and can be examined, cleaned and fired with facility. This Boiler occupies less floor space, am 
will, under equal conditions, evaporate more water per pound of coal than any other on the market. It is a Boiler, Fuel Economiser (or Feed Water Heater) and Superheater combined in one. 

4883 


What T. A. EDISON thinks of the Morrin “Climax” Steam Boiler. 
Clonbrock Steam Boiler Works, Brooklyn, N.Y. From the Laboratory of Thomas A. Edison, Orange, N.J. | 
Dear Sirs,—Your letter of 30th ultimo is received. I have a “Climax” Boiler, and it is giving great satisfaction. Taking 


everything in consideration, it is, in my opinion, practically and theoretically, the best boiler so far invented. 
Yours truly, THOMAS A. EDISON. 

















B. R. ROWLAND & GO., Lro, “Gumax” Wonxs, REDDISH, near MANCHESTER 


Sole Manufacturers outside U.S. America, to whom all enquiries should be addressed. London Office: 47, VICTORIA STREET, WESTMINSTER, 5.W. 
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FLEMING & FERGUSON, [1. 


Engineers, Boilermakers and Shipbuilders, 
Manufacturers of every description of PAISLEY, N.S. 


HORIZONTAL, VERTICAL COMPOUND, 
TRIPLE « QUADRUPLE EXPANSION ENGINES 


UP TO 10,000 HORSE-POWER. 


PUMPING ENCINE.construcreoror | Highest Glass Corliss crue Types of Engines asrrco ror Large Pumping Stations. 
| BRICHTON CORPORATION WATERWORKS | Engines for Electric Lighting P ‘ Hauling, Winding & Pumping Engines. 1263 
a 
MANUFACTURERS OF 


GEORGE ELLIOT & CO..L10, pa 
Sas) LANG'S LAY WIRE ROPES 
LANG'S LAY WIRE ROPE WHEN NiW. Office ; 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE W2=N WORN. 9100 


‘Press, Lathes, do. | TAYLOR & GHALLEN| "*Stsm sce 2-0" 


FOR THE PRODUCTION OF 


Seamless Holloware | ewgingens & MACHINISTS, | UNS, CARTRIDGE GiSés 





















































AND , BUTTONS, BOLTS & NUTS, MEDALS, 
Sheet Metal Stamping's ESTABLISHED FIFTY YEARS. | MILITARY GUNPOWDER, 
FOR Offices: 62, CONSTITUTION HILL, 
ELECTRICAL AND OTHER USES. BIRMINGHAM. Gun Corton, &c. 
CATALOGUES FREE. Trecrams: “DERWENT.” TrrerHone: No. 2244. CONTRACTORS TO H.M. AND OTHER GOVERNMENTS. 














xi. STEBRMND & CO., TETD., THE CROWN IRONWORKS, GLASGOW. 


REFRIGERATING & ICE MACHINES 


EMERY WHEELS & EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. sss 


Lonpon Orrice : DONINGTON HOUSE, NORFOLK STREET, W.C. Panis Orrice: 10, RUE LAFITTE. 


PLAN-COPYING PAPERS AND LINENS. 


HASIENST TO USH, GIVING BEST RESULTS. 
White Lines on Blue Ground; Blue Lines on White Ground ; Blagg shines on White Ground, 
PRICE LIST ON APPLICATION. 





























New Catalogue, 300 pages, nearly 600 Illustrations, now ready. , Price 1s., post free. 


Mi ARION & Cy 85 sees semaey MANUFACTURERS OF PHOTOGRAPHIC DRY PLATES, PAPERS, — 
"3 LONDON, W. MOUNTS, CAMERAS AND SUNDRIES. was 


CHAS. BURRELL & SONS, @ L™- 


ae 1770. 
ROAD 
LOCOMOTIVES 


AND 


Traction Engines, 


Single Cylinder or Compound, 
mounted on springs. 

















ROAD ROLLERS 


Single Cylinder or Compound, 
and convertible to 5044 My, 
TRACTION ENGINES. rig 
Also fitted with 
PATENT SCARIFIER. 
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~TANGYES 


GAS ENGINE Ss. 


“ Quick- Speed ”’ oe Type. 














STEADY ALL SIZES 
TO 
RUNNING. 200 BRAKE HP. 
TOWN or 
SIMPLE. PRODUCER 
GAS 
ECONOMICAL. 
(TANGYE, MOND 
RELIABLE. pss 


OTHER PLANTS). 














TANGYHS LIMITHD, BIRMINGHAM, 


London, Newcastle, Manchester, Glasgow, Cardiff, Johannesburg, Bilbao and Rotterdam. 7796 
Telegrams: “ TANGYES, , BIRMINGHAM.” SSetnsigns hnatsstn fer RITE stash 


JOSEPH TOMEY & SONS, L® 


Glass Tube Works, Aston, BIRMINGHAM. 


LONDON WAREHOUSE & SHOWROOMS: 98, HATTON GARDEN, E.C. 


















































TOMEY’S 
= | | ui 
| rT ” (6 oD) 
PATENT “ENAMELLED” and “RED STRIPE” GAUGE GLASSES. 
SPECIALITIES. LIST of SIZES and PRICES of SPECIALITIES. 
Thermometer Tubing “HURDBEKA.” | Tubin 
(Enameled or Plain). OUTSIDE DIAMETER. Bent Spirit oa 4 B 
. Syringe and Syphon 
resend con Luners. an in. on oy ‘ Tubing. 
or 
Cylinder Tubi ee ee Hydrometer and 
: oe : ams nder Tubing Saccharometer Tubing: 
se uATER (ATER nWATER (Tnamelied or Plain) in SO] SOT 
x Egg Glass Tubing. 13in.| 2 9 | 3 8 | 310 Coloured Tubing. 
tae | | l4in. |] 8 0/8 6| 4 2 
Boke a rik me Hour Glass Tubing. in| 883189146 Coloured and Flint 
Sight Feed Lubricator | 16in.| 8 6 | 4 0 | 410 aca 
Glasses. Win. |} 8 9/)'48/5 2 Needle Lubricators. 
si. isin. | 40/4 6| 5 6 Bc, & 
GAUGE-GLASS PROTHOTORS.:- 
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GBORGE ANGUS & 00, L 


ST. JOHN’S WORKS, 


NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


La Belting, Link Belting, 


FOR DYNAMOS, &c. 


RUBBER, COTTON, HAIR AND TUNO BELTING. 
RUBBER SHEET VALVES, 


Washers, Hose, &c. 


Asbestos Goods and Steam Packings 


OF ALL KINDS, 


pa- Speciality of NOISELESS RAW HIDE 
PINIONS. 





WRITE FOR PRICE LISTS AND TERMS. 





LONDON: 7, Bury St, St. Mary Axe, B.C. LIVERPOOL: Dale St. 


LEEDS: Briggate. MANCHESTER: Blackfriars. CARDIFF: Bute Docks. 
BIRMINGHAM: 8A, Dale End. GLASGOW: 116, Hope St. 4670 


CHARLES CHURCHILL & C0., Ld. 


ENGINEERS and IMPORTERS of 


AMERICAN MACHINE TOOLS 





THE KEYWAY 
‘COLBURN’ CUTTER. 
IN STOCK. IN STOCK. 





Does More Work in a Day than any other Keyseater 
on the Market. 


All Work ACCURATE an a Interchangeable. 








Will do a large variety of SLOTTER Work. 
MADE IN EIGHT SIZES. 





LONDON: 9-15, Leonard Street, E.C. BIRMINGHAM: 2-10, Albert Street. 
MANCHESTER: 2, Charlotte St., Mosley St. GLASGOW: 52, Bothwell St, 
_. NEWCASTLE-ON-TYNE; Albion Buildings, St. James St, 5627 


















In Sheets and Rings for 
Joints of every 
description. 

Tougher than Leather. 
Doesn’t Stick or Press 
Out. Invaluable for 
Joints where all other 
Packing 
Fails. 


Send for 
Sample to 


Richd. Klinger & Co. 


“*B. B.” MALLEABLE [RON om 


CHAINS 
EWART'’S 


TYPE. 
750,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 


3, Tower Royal, Cannon Street, LONDON, E.C. 


COPENHAGEN. mF. L. SMIDTH & c0., NEW YORK. 


PALAOH CHAMBERS, 9, BRIDGH STREHT, ge cll 5.W. 
CONSULTING & CONTRACTING ENGINEERS. 


PORTLAND CEMENT WORKS, 


The Cement Industry throughout the World has been petcage thd 
the introduction of our 


Tube Mills, Kominors, Rotary Kilns. 


JENKINS '96 PACKING| 


Pronounced by steam users throughout 

the world the best joint packing manu- 

factured. Expensive? Not at all, as 

it weighs 30 per cent. less than many 

other packings, consequently is much 
cheaper. 


If your dealer does not carry our goods in Stock, apply for 
Raise 


71, John Street, New Yorx, U.S. 
JENKINS BROS. {;’ Watling Street, Queen Victoria’ Street, Loxpon, E.O. 






66, Fenchurch St., 
LONDON, E.C. 





















































5417 

















PATENT 


MOTOR-STARTING 
SWITCH. 


Double-pole Switch, Interlocked with 
Slow-starting Gear, Automatic, No-load 
and Over-load Release, Absolute Pro- 
tection, Mechanically and Electrically 
Perfect. Patent. 


STANDARD SIZES: 


13 to 80 HORSE. POWER. 


LISTS ON APPLICATION. 


S.H. HEYWOOD, 
MANCHESTER. 


2518, MANCHESTER. 
Telephones 48, HEATON MOOR. 

















Works: REDDISH. 6621 
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Contractors to Admiralty and War Office. 


WELDLESS HAMMERED NUTS 


Ur ro & im. Dra. 
IN STEEL - $OLID BOLTS 


AND BEST IRON. UP TO 2 in. DIA. 
BLACK FINISHED Black and Finished. 





AND FACED. + TIE-BARS 
WHITWORTH AND UP TO 3} in. DIA. 
FINE THREADS. Weldless LOOSE COLLARS 


in IRON or STEEL. 





BLAKEMORE & CoO., LTD., 


ORIGINAL LANCASHIRE SCREW BOLT WORKS, 5596 
_tstablished 1830. 


__ ATH. ERTON, ‘ nr. Manchester. 


WICHOLSON J 


**HERCULES” 
PATENT STEEL-ROLLER MILLS 
for Grinding and Crushing Cork, Copra, 











Palm Oil Nuts, Bones (raw, m or 
disgreased), Greaves, Locust, Chicory, 
Oi Cake, &c., &c, 

‘*CHAMPION” MILLS 
for Breaking and Grinding to meal 
Cotton, Rape and Linseed Cake at one 
operation. 

‘““RECORD” & ‘“‘SAMSON” MILLS 


for Corn and Rice Grinding, Oat, 
Linseed and Malt Crushing. 


5434 





WN NICHOLSON & SONS, L — 


TRENT IRONWORKS,. NEWARK-ON- TRENT, ENGLAND. 


CLUTCH 


Is the Bost, 








<4 (Benn’s 
aa Patent) 
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Simplest, 


4 
wa nnn , 
a 
! 


4 vith 


Cheapest. 


a | 


$33 a 
ala 


Apply for particulars to 


FULLER , MAGLEOD2.Co.,L?- 


8, Rep Lion Court, = 5125 
~ _____.____Cannon Street, LONDON, E.C. 


GEORGE SINCLAIR, 


ALBION BOILER WORKS, 


LEITH, N.B. 








MAKER OF ALL CLASSES OF 


STEAM BOILERS 


Suitable for any Working Pressure. 





SINCLAIR'S PATENT SUPERHEATER effects 


a saving of 20 per cent. 


SINCLAIR’S PATENT SELF-ACTING 
MECHANICAL STOKERS effect a saving of 


12 per cent. 5501 


PRICES AND FULL PARTICULARS,ON APPLICATION. 











td., 


C. LINDLEY & te 


ON ADMIRALTY LIST. 
MANUFACTURERS OF ; 


BOLTS, & NUTS, 
. ie Bright Steel, — 
Gun-Metal, & 
fie domes a 


Best Quality Metal and 
55 ; = First-class 
a IN| 
chines. 


Finish. 


9, WAINGATE, SHEFFIELD, 
— AND — 
Beauvoir Works, LUDDENDEN, $.0. YORKS. 
n PATENT... 


| oe EXPANSION 
mt JOINT, = 


SAFEST ! 


Approved and adopted by the Admiralty, Steamship Companies, 
Brewers and Large Manufacturers. 


Has Smooth Bore, takes pressure on inner tubes, which slide within each other. 


Pressure does not come on outer corrugation, 
No internal condensation, 
Has great elasticity. No risk of burst tubes. 


MADE FROM SOLID-DRAWN COPPER TUBES OR STEEL TUBES. 


CAN BE APPLIED IN LIMITED SPACE. 
PATENT EXPANSION JOINT SYNDICATE. 


5310 















2019 Manufactured. by the 








Write for Price List 
and compare 
our prices with other 
manufacturers, 


MANUFACTORY : 5468 
Beavuvork Works, LupDENDEN, S.O. Yorks. 
(L. & Y. R., Luddendenfoot Station). 


LARCE STOCKS 
KEPT AT 
34, Englefield Rd., 
LONDON, N. 








HUM qen tying wns 11414111 
































Sole Manufacturers ... 


MORDEY, CARNEY (Southampton), Ld. 


WOOLSTON WORKS, SOUTHAMPTON. 


— PATIAUINT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES, 


&c., &e. 








The Ideal Air Compressor for Pneu- 
Patios Tools, Acid Lifting, &c. 
ine same diameter and 
pe ir Compressor, giving the 
same ‘Air Pressure as Steam Pressure 
used. Made also to drive by Belt. 


ALWAYS IN STOCK OR PROGRESS. 


GEORGE SCOTT & SON 


(LONDON), Ltd., Engineers, 5647 
44, Christian St., LONDON; and 67, Lord St., LIVERPOOL. 


SINCLAIR & CO.’S 
COMET INDUSTRIAL LAMP 


Is SHLF-CLEANSING. 
NO CARBON DEPOSIT. 


BURNS PETROLEUM OIL whose flash point 
is from 85 deg. to 90 deg. 


From 100 C.P. to 5000 C.P. 


Adopted by the principal Railway Companies 
and Contractors. 5524 














PRICE from £3 30 to &16 10 0. 


19, Eldon St., _ LONDON, E.C. 
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WiLLEspun PAPER 








SAWING “MACHINERY. 


E.S.HINDLEY SONS GPa 


Works-BOURTON, DORSET. 
Lonpod srores— } 11, QUEEN VICTORIA ST., E.C. 


STEAM ENGINES 
ann BOILERS 


OF-ALL KINDS. 


DONKEY 








standard of quality, securing 
entirely reliable action, is strictly 
maintained in the Sirius Trap. Trade 
Mark “SIRIUS” cast on Trap guarantees this quality 
_and British Manufacture. . 


For pressures’ above 120 the. our Patent High-Pressure Trap is 
recommended, 





M P HOLDEN &@ BROOKE, LTD... 
ms * WEST GORTON, MANCHESTER, 


310, CANNON STREET, E.C. 


STEAM — 
of.o.TRAP “* HP Tas 








ruwes| THE HYDE WINDLASSES & GAPSTANS 


= ‘MOTORS 





Senet a ace 





FOR ALL CLIMATES. 
Used by H.M. and other Governments, War Office, India Office, Contractors, Engineers, &o. 


8-PLY for GABIONS, &c.; 4-PLY for WASHERS, PETROLEUM JOINTS, DIS0S ; 


DYNAMO 


INSULATING, 


2-PLY for OOLD STORAGE, 
4066 


POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &e. Samples post free. 


WILLESDEN PAPER & CANYAS WORKS, Ltd., Willesden Junction, London, N.W. 























(Steam Dryers 


(BROOKE’S PATENT SEPARATORS.) 




















PatrernH. 
HORIZONTAL PIPES. 








Oi Separator 
with Vacuum Trap ATTACHED, 


fe 


PATTERN E. 
HOR: antag 


Pattern ForG. 
VERTICAL PIPES. 


Holden & Brooke Ltd., 


MANCHESTER. 




















Sirius Works: 
WEST GORTON, MANCHESTER. 


London Office . 


110, CANNON STREET, 


5419 
E.C. 








a 


5336 





Are the Most Efficient. 


They are used by the IMPERIAL RUSSIAN 
NAVY, and almost exclusively. by the 
UNITED STATES NAVY. ; 





They have been adopted for all ships now 
building for the American Line, Red Star 
Line, Atlantic Transport Line, Pacific Mail 
Steamship Company, and all principal Coast- 
wise Lines of the United States. 

MANUFACTURED BY 


a The Hyde Windlass Company, 


with st sm 2 titer in casing under capstan. BATH, MAINE, U.S.A. 


WHITING CUPOLA 


THE WORLD’S STANDARD. 


oveR JY QO w use. 


Full Particulars from the Sole Agents for the United Kingdom :— 


J. W. JACKMAN & CO., 


FOUNDRY PLANT SPECIALISTS, 


























st. cet sour, 39, VICTORIA STREBT, % woena, arcane 
— LONDON, S.W. , BIRMINGHAM. 
cc 
BU ' J OP Se baa 


BLOWERS, 


FOR FORGES, HEATING: 
FURNACES, FORCED 
DRAUGHT, 
COOLING, VENTILATING, &c. 


EXHAUSTERS, 


FOR REMOVING EMERY 
DUST, FIBRE, 
SMOKE FUMES, &c., &c. 





The greatest amount of air 
for the least expenditure of 
power. 








BUFFALO FORGE COMPANY. 


39, VICTORIA STREET, LONDON, S.W. 
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re HIGGINS’ 
“Buffoline” Noiseless Gear Co., Drawing 


INES 


‘LEVENSHULME, 


’ Near MANCHESTER. 





4938 


Cur GEARS. 


Bevels, Spurs up to 11 ft. diam., for noiseless running, strength and durability. 


DAVIDSON'S PATENT 








“SIROCCO' 


CENTRIFUGAL FAN. 


Discharges Three Times More Air per Revolution than 
any other Centrifugal Fan of equal diameter. 





For Furtuer Ixrormation APPLY To— 
DAVIDSON & CO., LIMITED, 
PATENTEES AND SOLE MAKERS, 


SIROCCO ENCINEERING WORKS, BELFAST. 


5178 
















1N BLACK & ELEVEN coLouRS, 
\ Alo, High-Class ass Writing Inks, 


OF ALL. ‘STATIONERS. 





5540 


106, CHARING CROSS ROAD, W.C. 











YFACTURERS AND Desi: SNERS 


HAN M ACH NERY | 
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— 


’. & ER. LE ES, Eiwarweers 
Hollinwood, near MANCHESTER. 


- HOLLNWoOD.” TMBROVED HORIZONTAL 
(Class E.) STEAM ENGINES 


Constructed to work at a steam pressure 
up to 100 Ib. 


Pickering Type Governors, with equilibrium 
Valves and Stop Valves combined. 
Strong. Well Fitted. Economical in Steam. 

Prices Moderate. 
4 8.60 8 0 
12 15 18 24 30 
6 


Diameter of Cylinder... ... 4 5 oe oe ee 
Length of Stroke... .. 7 3 19: 3 te 
FOR DRIVING LAUNDRIES, SAW MILLS, DYNAMOS, 














Telegrams —‘‘LEES, HOLLINWOOD.’ 








12 
36 
11 12 ins. 
16 
&c. 


Horse Power, Nominal ... . ee 
Indicated HP. at 80 Ib. MESES Cos 





FOR RoLtinc =e g Rotary Macuirereas 
CaraLocuEe ac FREE ON APPLICATION TO:-— 


_ 1 DELAHAY STREET. WESTMINSTER _ | 


| 
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Manufacture of Special Cutters 


Bic CONSTANT SECTION. 


(Can be sharpened by grinding 
without changing their outline.) 














Cutters for Endless Screws, Cylindrical Milling Outters, Disc 
Slotting Cutters, Gear Gutters (Module oe 


mo a sell hap Rays fa of ee eee 
complicated forms, up to 450 mm. ter in.) diameter 
aaa Outters for Wood-working ery ; fics Gutters, 


Screw Taps and Boring Bite. 
Highest Standard of Accuracy and Quality. 


.. AUG. KIRSCH 


MANUFACTURER OF 
Measuring Instruments of High Precision 
and Cutting Tools, 


> ASCHAFFENBURG-DAMM 


BAVARIA, GERMANY. 














External and internal indrical Gauges: d 
of of. peectnce guaranteed teed, 0.002 millimetres suse 
w-thread Gauges: degree of precision guaranteed 
0.002 millimetre. 
Oylinder Gauges, Micrometers, &. 
OChucks.—Surface Gauges.—Surface ene ji 
Slide Rules, Slide Gauges, &. 














OIL LAUNCHES. 


Complete Boats or Machinery only. 


BUILDERS OF ALL KINDS OF 4551 


STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. 


_VOSPER & CO., LD. PORTSMOUTH. 

















Up-te Date ee 








BEDFORD ENGINEERING Co., 


CRANE BUILDERS, 


National Telephone No. 33, 3 E D FO R D. 4728 



















CONTRACTORS to H.M. WAR & INDIA OFFICES, ADMIRALTY, RAILWAY CO.’8, dc 


is _N 
We ~ é 
Sy") 
A > 
/ 


ENGINEER: an mg GRINDER. Parrman No. 64°. 


THE LONDON EMERY WORKS 60. 


ay! { oe Ga 68H, HATTON GARDEN, 
“ATLAS” EMERY CLOTH AND GLASS PAPER. LONDON, E.C. 


BRADLEY UPRIGHT HAMMERS. 


Output is Guaranteed to be 25°/, 
greater than with other hammers of same rating. 



































Made with Heads weighing 165 to 200 pounds. Anvil Blocks weigh nearly or 
quite double those of other hammers. 


Our New American Catalogue, 625 pages, 
sent free to known Correspondents. 


BUCK & HICKMAN, Ltd., 


SOLE AGINTsS Fon sesinie taadcune co., 


2 & 4, Whitechapel Road, LONDON. 


TELEGRAMS; “ ROEBUCK, LONDON.” TeLEPHONE Nos.: 844, 845 and 867, Avenue. 2539 
0 
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FRESH WATER FROM SEA WATER JOSEPH WRIGHT & CO. 


NORMANDY’S PATENT on Non ere TIDTON, siatts 


DISTILLING MACHINERY |EXHAUST STEAM FILTERS. 
TWO GOLD MEDALS, London International Health Exhibition, 1884. GRE ASY-W ATER PURIFIERS. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 
FEED-WATER FILTERS. 


NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Cold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 


NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments. Also to the P. & O., Royal Mail, and 
many other Liner Companies and Yachts, including the Royal Yacht 
“Victoria and Albert.” Also to Land Stations in various parts of the world. 


H.M.S. “ Powerful,” “Terrible,” “ Argonaut,” “Spartiate,” “ Majestic,” 
“Arrogant,” “Furious,” “Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
“Formidable,” “London,” “Hogue,” ‘Euryalus,” “Duncan,” “Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 


























































ae i 





WORMANDZY’S PATINT 


MARINE AERATED FRESH WATER CO., Lr. 


Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLE MAEZKERS OF 


NORMAND’S PATENT FEED WATER HEATER. 


Adopted by the British and other Governments. 1653 


YYYYY 7] YY TY YY YY YY YW) 
YUL OT YA hid | Md Uf hl Mee 


/ 


SECTIONAL ELEVATION. 5563 


WILLIAM BEARDMORE & CO. 


CONTRACTORS TO ADMIRALTY, 
PARKHEAD FORGE, ROLLING MILLS AND STEEL WORKS, 


GLASGOW, 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANCLES, BARS, & RIVETS 
FORCINGS OF ALL DESCRIPTIONS AND DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS.) 
Admiralty, Lloyds, Board of Trade, Burean de Veritas, Indian State Railway and other Tests at Works. 
SPECIALITIES: 
\ =, |Steel ARMOUR PLATES, as approved by H.M. Government, 
ee == CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions. 
Steel BOILER PLATES of largest dimensions, 
All kinds of FLANGING WORK by Hydraulic Pressure. 7 




















DLFIOTRICALILAY-DRiIivVvIN 





= 





Telegrams: 
*‘TYLEROX, LONDON.” 





Telephone: No, 2282. Telegrams: “‘BUCKLEY SHEFFIELD,” 


WM. BUCKLEY & CO. 
Ste SHEFFIELD. 





—w 





Telephone: 
No. 192, Bank. 
1875, London Wall. 





SOLE 





PISTON 


MAKERS in ENGLAND. 


INVENTORS AND PATENTEES 
| OF THE ORIGINAL BUCKLEY'S 
| Helical SPRING COMPENSATING 
PISTON WHICH WE HAVE 
BROUGHT TO PERFECTION. 


Agent for Germany : 
C. MORRISON, Apwirazitat-Srrassé 40, 
HAMBURG 11. 
Agents for Scotland : 
LEES, ANDERSON & CO., GLASGOW. 


















We have special and ample facilities tor Boring Cylinders in position. 
OUR NEW [ratenr] COMBINED PISTON VALVE AND RELIEF VALVE IS 


COMPLETE IN ITSELF AND CANNOT BE SURPASSED. ALL misk_ OF 


BREAKAGE AND WEAR I$ PREVENTED. 








¢ 


oat 


HAYWARD-TYLER & C0., 90 & 92, Whitecrass St, Londen, B.C. 
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bal ae MARINE er 


To Aes, Lioyps, BOARD OF TRADE, cn wma yous, ae OTHER SURVEYS UP TO 200 LBs. W.P. 


Se - 5 











"Aydraull, Gas & & Water Mains, Storage Tanks, Oil Stills, Scruboers, “Washers, Rooting, &. 5371 


A. F. CRAIG & GO., LD., PAISLEY. 
mame GLOBE IRONWORKS, MOTHERWELL 


Telegraphic Address: —‘‘ Globe, Motherwell.” 


(A. & T. MILLER). 


rers of Merchant Bars, Horseshoe nm Angle and 
Manufact able Rivet, and Plating Iron; also Hee el Tip, = of 
the highest quality, and special attention paid to finish. 


McARTHUR, NASH & CO., Bristol, Sole Agents for England, Wales, Ireland. 
Export AGENTS FOR LONDON : 4920 


C. B. RUSSELL & CO., Billiter Square Bidgs., E.C. 











RAILWAYS 


Save &©O’/, in 


labour. 


PROMPT DELIVERY FROM LONDON 
STO 





Estimates and Illustrated Catalogue Post 
Free of 


0. 4. ie IEG «co, 


73 QUEEN VICTORIA ST., LONDON, E.C. 
Telegrams: ‘* Zapie, Lonpon.” 5299 


~ BRADBURY'S 
CAPSTAN LATHES. 


WRITE US FOR 
SAMPLES or WORK 
AND 
PRICE LISTS. 
IT WILL PAY YOU. 


Awarded 
\- Gold Medal, 
Birmingham, 
1901. 


We have been awarded the ms — at most of the International Exhibitions. 
id Medals since 1879. 


Special Tools for Electrical Posh Brassfinishers, and _——— 
of Ineandeseent Lamp Holder Parts, &c. 


BRADBURY & CO. Lid., OLDHAM. 


LONDON: 8, Ferringdon Avenue, E.C. BIRMINGHAM : 183 & 185, Corporation St, 











MADE IN 
6 SIZES, 


ALL SIZES 
IN 
STOCK. 
























SHIVERING WITH COLD. 


Workmen cannot give their best 
services if you shelter them in 
cold and uncomfortable quarters. 
It’s false economy to struggle 
along without the very best heat- 
ing service you can provide. Keep 
their fingers nimble and their 
spirits up with 


The “ABC” Heating System. 


You'll not only get better service ; 

from your men but better results BE = 

from the fuel you buy. Typical ABC 
SEND FOR CATALOGUE, No. 142 G. Heating Apparatus. 


ERITH’S ENGINEERING CoO., 


Makers of FANS, HEATERS, DRYERS, STOKERS, &c., 
70, Gracechurch Street, LONDON. ss 


THE STRAKER STEAM VEHICLE GO., L?» 


9, BUSH LANE, LONDON, E.C., 
MAKERS OF PATENT 


H/ Steam Vehicles, 


EXHIBITING 
AT. THE AUTOMOBILE 
Crus SHOW AT THE 
CRYSTAL PALACE, 
FROM JANUARY 3OTH 
TO FEBRUARY 7TH. 
STAND No. 75 & 76. 


SUPPLIED TO THE 
BRITISH GOVERNMENT, - 
Upwards of 200 Wagons 
on order. 
Awarded £100 by 


War Office Trials, 
December, 1901. can be 


























“the Straker 35 HP. Steam Tipping Wagon. 5440 


To carry up to five -~ a two tons. Water vans, or any type of body 
fitted to customers’ requirements. 






THE ¢ 


Made for Made for the 


SPECIALIST cust rns 


THE Finest WATCH EVER PRODUCED AT A MODERATE PRiIcE. 













_. 








































Lieut.-Col. HIGH-GRADE 
FESTING, MOVEMENT 
Northern Nigeria, : 
W.A., Wee 
Writes :— Massive 
sgue és enclosing 18<ct. 
letwaten, Though soap 
a watch from you CASES. 


some years 
ago. It is still 
going well, 
though it has been 
a year on service 
in South Africa, 
and since then in 
this even worse 
climate for 
watches and 
clocks.” 
















£12 10 0. 


In Crystal Front, 


£10 10 O. 










This Sketch is an exact photographic 
reproduction of the Watch itself. 
















No Gentleman could desire to possess a more 
excellent watch than the “Specialist.” Admir- 
able alike in construction, finish, and Special Terms in regard to pay- 


| The H. Wuite Manuracrurine 
1 

design, it must appeal to Engineers, them- | TERMS OF ment to responsible and satis- 
| 


SPECIAL Conpraxy are prepared to offer 








selves ‘‘ Specialists,” with intellects trained to PAYMENT. factory clients. Details upon 
observation, and quick to appreciate fine application. Any Watch sub- 
workmanship. briefly described, the || mitted for inspection upon receipt of reference. 
“Specialist” has a High Grade i-plate 


















Keyless-Lever movement, fitted with fine a receive per- 
Chronometer Balance, ensuring accurate Colonial Orders ‘onal atten. 
timekeeping in any climate. Brequet Spring tion from a 
(overcoil), preventing variation should the member of the firm, and should be addressed 







| 
i] 
wearer hunt, &c. Massive and beautifully **Colonial Department.” Watches are subjected 
built 18-ct. Gold Half or Full Hunting to special temperature tests, similar to those ex- 
Cases. || isting in the Colony for w hich they are intended. 


’ | Clients indicating ti their requirements, whilst 

The Company s Price, £12 10. — ee in the hag end 8 hands, 

Sent to any part of the World at the Com- | ae epend upon their interests being carefully 
pany’s risk on receipt of P.0.0., Cheque, | safeguarded; the Mana, Diseotar 

or Draft. || making personal sel on. 4923 




















GUIDE-BOOK 
OF WATCHES, &. The Manufacturing 
i Post Fre ee H 2 WH IT Company, 
ppd ccc 104, Market Street, 
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- . TH 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS), 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGOW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office: 9, MINCING LANE, £.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments, 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &c., 


For Ships, Boiler and Bridge Building, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all require- 
ments. 5188 


GRANKSHAFTS & FORCINGS. 


(On Admiralty, War Office, &c., Lists.) 























Bent Granks 


(SQUARE OR ROUND) 


_ For Marine and 
other purposes. 


BENT THREE-THROW PUMP CRANKSHAFT. 


WOODHOUSE & | RIXSON, 


SHEFFIELD. 


TAYLOR & HUBBARD, 











5643 
TEL. 575. 


LEICESTER. 


WIRES, “LIFTING.” 


SCHAFFER« BUDENBERG, L™. 





LARGEST MAKERS MANUFACTURERS 
in the — of — 
p World of : every description 
RESSURE ny 
ENGINE 
Gauees. end 
ON ADMIRALTY LIST BOILER 
FOR 
PRESSURE GAUGES. FITTINGS 


ABC Works at Whitworth Street, London Road, MANCHESTER. warrz 















Codes used. BRANCHES AT LONDON AND GLASGOW. 6426 for Lists. 
W. GUNTHER & SONS, Central Works, 
OLDHAM. 
SILENT 


a2 FANS 
Liha (ALL IN STOOK). 
OHNTRIFUGAL 
PUMPS 


a Sizes, Latest 
Design). 4526 


SIR HIRAM MAXIM ELECTRICAL 
AND ENGINEERING CO., Lo. 


65, 66, 67, GRACECHURCH STREET, E.C. 


Telephone : 473, Avenue. ““HEATERITE, LONDON.” 


“ BERRYMAN” 
FEED WATER HEATERS. 


1s HEATER DETARTARISERS 


WATER Sor TuNAErS. 


GREASE SEPARATORS. 


4829 
FILTERS AND CONDENSING PLANTS. 























MANUFACTURERS OF THE CELEBRATED 


MAXIM ELECTRIC INCANDESCENTL AMP 











EFFICIENCY 


This should be the watchword of the 
managers of our National Industries as 
well as of our Statesmen. 


But unfortunately the subject of Power 
Transmission has received little attention in 
the past on the part of the user of power. 


Everybody interested should secure a copy of 


Gandy’s New Pamphlet (Illustrated), on 
“Belt Driving and the Proper care of Belts.” 


POST FREE FROM 


THE GANDY BELT MANUFACTURING CO. (1901), 


1519 





SEACOMBE, near LIVERPOOL. 
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M M‘NEIL’S PATENT MANHOLE & SLUDGE DOORS 







Water 7 Battast vranke, Fresh 
Wai ter Tank 












Fan ged C: Rings 
wr Otnuena the very Sisoen ee pressures, 
— MANUFACTURED AT — 


KINNING PARK IRONWORKS, SSSS;SY ieee ee 
CLA ) LH 0 W. Telegrams : 


“MacneEIL, Glasgow. 














IRON 
Oe 


FOR REPAIRING LEAKS or FRAOTURES in STEAM or HYDRAULIO WORK. 


These Cements are dry metallic compositions, which upon being mixed with water, become a hard metallic 
iron, that is insoluble in steam, water, petroleum or other oils, that will withstand an intense heat, and the 
expansion and contraction being the same as iron, is why they are sometimes called MAGIO IRON. When 
applied to a blemish in a casting by a skilled mechanic, "the lemish is removed. Unequalled for BOILER 
PATOHING. Send for our 60-Page Illustrated Catalogue, free 3 when ordering state for what use. 


SHOOTH. iT 








8ole Proprietors and Manufacturers: SMOOTH-ON MF@. CO., Jersey City, N.J., U.8:A. 





Soe AGENTS FoR THE Unirep Kincpom :— 


JAMES HARTLEY & CO., of MANCHESTER, Ld. 


55, Victoria Buildings, Manchester, Eng. 5108 





i AMP PATENTED) 


& PHILLIPS, 


ee & series 
arbon ule] 




















FIRE-PROOF! 
BURGLAR-PROOF! 
MISSILE-PROOF! 


Our New Production. —==. 


WIRED REFRAX GLASS 


(PROTECTED BY PATENT AOTS) 
Bas all the above advantages, and will also give 


MORE DAYLIGHT 


than any other glass on the market. 


100°), 





O:dinary Wired Glass. Wired Refrax Glass. Ordinary Rolled Glass. 


PHOTO OF WINDOW showing light transmitted by different panes of glass. The 
window can be seen at our works. 


MADE IN ALL SIZES, about 4 in. thick. © Samples and Prices on Application. 


SOLE MANUFACTURERS: 


THE UNION PLATE GLASS CoO., L® 


Makers also of hatte. Polished, Ground, Sveres. Bovetiet, Brilliant Cut, 
Rough Rolled, Rough Cast ’and other Glasses. 


PocKET NOOkZ, ST. BELANS. 4825 








ESTALLI: HED 18:7. Nat, Telephone : 48. Telegrams: “UNION, ST. HELENS.” 











British il - Houston 
Company. Jimited. 


ELECTRICAL ENCINEERS 


AND 


MANUFACTURERS. 





COMPLETE 
ELECTRICAL 
INSTALLATIONS. 








HEAD OFFICE AND WORKS: 
RUGBY. 


6111 


Telephone: 
No. 54, RUGBY. 


Telegrams: 
** ASTEROIDAL.”’ 




















4|THE LANARKSHIRE STEEL CO., Lo. 


Mo THINRwWwerE L&E W.B. 
MANUFACTURERS, BY SIEMENS’ (ACID) PROCESS, OF 


Ingots up to 20 tons, Blooms & Slabs to 18 in. thick, Mild Steel 
Bars, Angles, Bulbs, Bulb Angles, Bulb Tees, Channels & Girdars, 


GUARANTEED TO PASS ADMIRALTY, LLOYDS’ AND BOARD OF TRADE. 
LANARKSHIRE LANARKSHIRE 


BRANDS : BOILER @& @ STEEL. SHIP @® STEEL. 


ConTRACTORS TO THE ADMIRALTY. Telegrams : ‘“‘SiEMENS, MoTHERWELL.” 573 


ELEVEN FIRST AWARDS. 
3a) Gold Medal at Edinburgh, 1890, 


Highest Award, Chicago, 1893. 


WA Nr 








sme ae sane PERTH. 





—. 


ATLAS 
BALATA BELT. 


THE STRONGEST BELT IN EXISTENCE. 


AND 


BELT LACES. 


(ee ee 


#8 Den Norske Remfabrik, 


Christiania (Norway). 





5230 
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WINDING ENGINES & CRANES 


FOR MINES, eo. 
me 


“ CRANES, RODLEY.” 


«NOGNO1 ‘HY3SGNNSY;, :Swes3aj]0 1 


Telegrams: 





ALI CLASS OF 


HOISTING MACHINERY, ERNE TRATELLERS dc,, dc, 


DRIVEN BY STEAM, COMPRESSED AIR, OR ELECTRICITY. 


De el 


J. BOOTH & BROS., _ 


BROoDYMiLEY, LHBDpsS. 


London Agent: A. E. W. GWYN, Ltd., 75a, Queen Victoria Street. 


‘Grover Spring Washer Nut- Lock 


civinc a sot ACTIVE ENERCY : 
in ADDiTion TO PASSIVE RESISTANCE. 


Patented at Home and 
Abroad. 





MANNESMANN 
















W HYDRAULIC TUBES, 
| TUBULAR POLES, 
BOILER TUBES, 
STEAM TUBES, 


CYCLE TUBES, 

GAS BOTTLES, 

LAMP POSTS, 
ETO., 


ig 


5543 


CAN ONLY BE OBTAINED FROM 


THE BRITISH MANNESMANN TUBE CO., L’- 


LANDORE, B.S.0. (South Wales). 


C. ISLER & CO., 


CONTRACTORS TO H.M. WAR DEPARTMENT, 
BEAR LANE, SOUTHWARK, LONDON, S.E. 














Danielsson 8¢. 








A Standard Fastening on the 


Largest Railway Systems in the World. 








SCORES OF. MILLIONS IN USE. 









Yj 
—Y is 
GROVER & CoO., 


LIMITED, 
Ad 


WHARF ROAD, LONDON, N. «0 


TgLecRaPuic Apprxss: ‘ADOPTED, LONDON.” 


























C. ISLER’S BORING TOOLS 
For Artesian Wells and other purposes. 
ARTESIAN |. 
BORED . I> ra eae 
\ ' ih 
TUBE nie a | Zz vail I 
WELLS F M it 
et si NS A 
Pure and Copious - So 
Water Supplies. 
“" | ¢. Isler & Co.’s Patent Registering Turnstiles. 
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Are Yow. 
Interested In 


Case- Hardening 


If 80, write at once for a Copy of our little 
Book, entitled ‘‘ Hints and Facts about Case- 
Hardening,” which we will send Post Free, to 
any address. It contains information of con- 
siderable value to even the most experienced 
Case-Hardener. Telephone No. 052. 3987 


W. H. PALFREYMAN & CO., 17, Goree-Piazzas, Liverpool. 


HYDRO- CARBONATED 
BONE BLACK 


—FOR— 
CASE-HARDENING 


<y a, Vv 
NG ERPpO? 











ee 





5180 “Ne Se oan 
Is the most perfect Leather in existence for Flat Machine Belting, 
Laces, Rope, Twist, &c.; is very pliable, runs evenly, has a perfect 
grip on the pulleys, transmits 25% more effective power, does not 
stretch and slip, is very light in weight, and altogether the most 
Economical Belt. — Sole Manufacturers: The British “CHICAGO 
RAWHIDE” Mfg. Co., Ltd. (Successors to S. Schreiber). Head Office and 
Works: Beaufort Road, BirKENHEAD. Lonpon Office: 6, Dowgate Hill, E.O. 


AFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 








G 


aA 
Xs “NS 
' 


Telegrams— 
“Grafton, Engineers, Bedford.” 



















fe] 


The ONLY BRITISH STEAM CRANE used in 


PARIS & GLASGOW EXHIBITIONS 


llustrated Descriptive Price List free on application 





— — —— a 


emember! J 


A small : 









MISHAP, if 
neglected, may become a 


GREAT DANGER 


especially where Lives and Property are concetned. 


a6 a3 + A 
Th“Satety’ | =m 
ISOLATING VALVE 
prevents the Escape of 
Water and Steam in 
cases of Accident to 
Boiler or Steam Pipe. [ 
Automatically Isolates ™ « 
Fractured Parts and 














KLINGER & CO. 





Seaeee, Breakdowns. 
66, Fenchurch St., May be worked by Hand when > 
LONDON, E.C. necessary. 4131 





DELANGE & OIE. 


ENGINEERING WORKS, 
HOBOKEN, near ANTWERP. 








CVE. DETOMBAY, MCE. 












SPECIALITIES: 


APPLIANOES FOR PUBLIO WORKS :— 
Dredgers.—Elevators.—Excavators. 
Centrifugal Pumps.—Sand Pum 


‘ei and Hydraulic Cranes. — Drawbridges. — 
Ki Pontoons. — Derricks.— Hand and Steam 
\| Winches.—Steam nes.—Traction En- 
a nes. — Plant for Furnaces, 

orks, Rol: Mills.—Gasholders.—Steam 
= Hammers. g and Plate-edgePlaning 
Machinery, &c. 4922 


tal Hadfield St. Works, 
| 





a 


H. FORDSMIT 
cornsrook, MANCHESTER. 


Headed Plain Hollow Back 
and Round end Steel 
Keys. 























FOR LOCOMOTIVE USE, Bright Turned Finished, 
Solid and Split Steel Taper Pins, Flat Split Cotters. “” 











JOHN ABBOT & Co., Ltd., 


ENGINEERS, 
GATHSHHAD-ON-TYNE. 


London Office—Suffolk House, Laurence Pountney Hill. 





ON ADMIRALTY LIST, 


HEAPSTEADS, PULLEY FRAMES, ROOFS, 
COLLIERY PLANT. 


BOILERS. 
BRIDGES. 
ROOFS. 


tron and Brass Founders. 
Iron Manufacturers. 


Telegrams : 














JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 








Albert Street, MANCHESTER. London Office: 79, Mark Lane. 


SPECIAL CYLINDER 
AND VALVE OIL, 








FOR Bhp 
MARINE AND STATIONARY FF 
ENGINES, SPINDLES, ie ca ee Se 
LOOMS, LATHES, &c. ADMIRALTY. 


THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 
Cardiff: 128, Bute Docks, Newcastle-on : 1, Akenside Hill 








“ABBOT, GATESHEAD.” 896 


-Tyne: 
Liverpool; 3, Old Church Yard, Glasgow: 79, West Regent Street. 
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~~ ARTESIAN 


BORED TUBE WELLS. 


NORTON’S PATENT 
ABYSSINIAN” TUBE WELLS. 


POWER and HAND PUMPS. 
AIR-LIFT PUMPS. 


LE GRAND & SUTCLIFF, 


Contractors to the Admiralty, War Department, bo! 
Makers of Norton’s Patent Turnstiles. 
MAGDALA Works, 5648 

BUNHILL ROW, LONDON, E.C. 


JOHN BELLAMY, L” 


Engineers & Boiler Makers, 
MILLWALL, LON DON. 


Telegraphic Address: “Bellamy, London.” 
Telephone No, 157, Eastern. 














High Cas BOILERS of all types. 


Tanks, Cisterns, Cylinders, &c. 




















a “0 £23 30 

sigs |fF 31 £4 10 O 
YS SI | 28 

et P44 £5 17 oO 


Intermediate sizes in stock ‘at 
intermediate prices. 


THE CONSOLIDATED ENGINEERING | CO., LTD., SLOUGH. 





| Galls. per Hour. | PRICES. a 
INJECTORS | ar a ae 


SINE aca 
THOMAS BRADFORD & Oo. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


Creseent Iron Works, MANCHESTER, 
140/83, High Holborn, LONDON. 33 




















oo/ror our Mew Engines 


ne “OCTOPUS” ASN. 








RAW HI DE WH EELS. 


Spur or Bevel. 


ALL BRITISH MAKE. 


CENTRAL gv = CATOR. 


Measures the Oil, 
and supplies it 
regularly and 

frequently. 


WEAR of 
BRASSES 












mn i 
ORDINARY SIZES DELIVERED IN TWo or THREE Days, —_OMplete Wheels Supplied 


JOHN SMITH & CO., Scsxs. Carshalton, Surrey. 











Cutting 


BY SPECIAL MACHINERY. 


Fie) GREATLY 
Bi REDUCED. 

os 0) Es Ed \i SAVES 
SIGHT FEED. r 25100"! 
Adjustable. Reliable. \ OIL 530 
BENUN. R. VICKERS & SONS, LEEDS. 


PORTABLE RANES. / 
OVERHEAD CRANES. 
HYDRAULIC CRANES, 
WHARF CRANES, 






















TO ANY SIZE. FOR ALL PURPOSES. 
HEMINGWAYS LIMITED. 
Works : Haverton Hill, nr. Middlesbro’. London Office : 9, Broad St. House, E.C. 
a 
ih 











PATENT PRESSED STEEL PIPES, 24 in., 30 in. and 36 in. diameter, flanged all round 
with solid corners, for culverts for South African Railways. 5353 





(PRESSED OR 
STEEL DF PES RIVETED) 
































OF MACHINERY 
FOR LIFTING AND 
MOVING WEIGHTS. 


JOHN GRIEVE & CO. 


MOTHERWELL, SCOTLAND. — 
RADIALS, 
LATHES, 


SHAPERS, 
PUNCHING 


in 
—————* MAHINES, 


4 ft. 6 in. RADIAL DRILLING MACHINE, with 
balanced spindle. 
Clutch reversing motion for tapping. Automatic 
stop motion to spindle. 


DERRICK <nggg 
FORCE CRANES, 
WALL CRANES, 

&c., &e. 











WRITE FOR PRICE LISTS. 
54 


D. MITCHELL & €0., LTD., 


KEIGHLEY, YORKS. 


Telegrams : Telephone No. : 
*“TooLs, KEIGHLEY.” 193, Krienry. 








5000 Frances Award 


— TOTHE — 


“PROCTOR” MECHANICAL STOKER, 


COMPETITIVE TESTS MADE BY THE 
MUNICIPALITY OF PARIS. 





The following extracts are from the report of the Commission in announcing their award !— 


In referring to No. 85 (Proctor Ls test, they say, ‘‘In the trials made at Javel Workshops, this 
Smoke — was NEARLY PERFECT, the analysis of the smoke being only 7% compared with an 


“The results of the experiments were most remarkable.” 

” Altogether this apparatus in all its parts is simple, plain, and has nothing unnecessary 
about it, and is not liable to get out of repair. The system appears very appropriate for a range 
of boilers, and ite installation is not very costly.” 

“During the experiments this stoker worked regular! eee ery wero, from Feb. 8th to March 5th, night and day. 
There were four experiments, viz.: the 10th aed and at moderate rate, only one of the two 
engines being in operation. Two experiments at a rapid ny on the 19th and 26th of Feb., with two 
engines in operation.” 

“In both cases the work was easily done.” 
“The taking down of the apparatus was done rapidly and easily, and all the parts were found 
in good condition.” 


J. PROCTOR, Hammerton Street Ironworks, Burnley, May 5th, 1898. 





Telegraphic Address: “ PROOTOR, BURNLEY.” Telephone No. 212. 2945 









GRINNELL 
SPRINKLER 


Perfect Protection from Fire. 
Effects a Large Saving in INSURANCE. 


APPROXIMATELY 
5500 FIRES EXTINGUISHED. 
Average Loss about £50. 


ARMOURED 
FIRE DOORS. 


Officially endorsed bythe Fire Office Committee. 
Lighter and Cheaper t than Iron Doors. 


STEAM HEATING 
INSTALLATIONS 


OF EVERY DESCRIPTION. 
(VACUUM SYSTEM). 5097 


MATHER & PLATT, Ld. 


(Into which is merged DOWSON, TAYLOR & CO.) 


MANCHESTER: LONDON: 
Pan Worxs. 14, Victonia STREET. 
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ia 


S . 


ee | 





eR STEEL wera NAME PLATES 


IN BRASS, IRON, 











Sx Sg RY 





INSCRIPTIONS IN CHINESE, 
> MAPANESE 


W. BARNS & SON, 


T, 
CHALTON Ss LONDON. ON. NW. 


5566 


TELEGRAPHIC ADORE: 











E LATEST. 


wet INTRODUCED. 





Calculating Slide Rule + (Patent 


Designed by Prof. PERRY, M.E.D. Sc., 
F.R.S. 





Scale Graded Curves and Scales, 
Designed by Mr. J. HARRISON, M.1.M.E., 
A.M.1.C.E., Wh. Sc. 


The Slide Rule in Theory and Practice 


By JNO. T. PEARCE, B.A. Price 6d. 
Post free 7d. 4705 


The Gem Tracing Cloth. Iris Tracing Paper. 
And Others 
Particulars, Samples and Prices Post Free. 


A. G. THORNTON, 


67, ST. MARY'S STREET, MANCHESTER. 


‘POP 


SAFETY AND 
WATER RELIEF 
VALVES. 



























Send for List 8a, Post Free. 


Ashton Valve Co. 


(Hobdell, Way & Co., Ld.), 
63, Crutched Friars, 


LONDON, E.C. 
TAYLOR’S PATENT CORRUGATED 


_- PACKING. 


This Packing has 

been very highly 

ken of b = 
the | 

pe Bred as ~ Awe 

a more reliable joint 

any other that 

has come before 








Made in all Shapes 
aud Sizes 

for any description 
of Joints. 








Sole 
Makers : 


NEWTON & NICHOLSON, 
Tyne Dock Oorrngated Packing Works, 
SouTH SHIBLDsS. 


Telegrams : “ Corrugate, Tyne Dock.” 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, For all Purposes. 
Wellington Milss GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 
LONDON, 8.5. BLACK LEAD, &o. 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTIOULTURAL WORE. 


NO SPECIAL CONTRACT REQUIRED. 
NO ZINC, IRON, OR PUTTY — 


ANY QUANTITY eupeumn. 
Over 1,000,000 superficial feet in use on 2,500 Structures, 


GROVER & CO,, LIM 


ENGINHERS, &c. S 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, N. ZZ 


Write for Illustrations and full Particulars (sent post free). 1236 
ree a 





























erew Handyside & Co. Ld. 
Qui 


en Victor fa St., 
Lon 


Britannia W 
Derby. 


orks 104 


Ma g Dir ctor 
A Pir: 





5443 


2 CO. 


Limited. 
SEE 


& > 














DOULTON : 
PLUMBAGO 
CRUCIBLES 


WOoRES: 
LAMBETH, LONDON, ROWLEY REGIS, 
STAFF8., SMETH WICK, 8T. HELEN'S, 

PAISLE Y, N.B., and PARIS8, 


DHPOTS : 
Granville 8t., BIRMINGHAM. 
100, Soho 8t, LIVERPOOL. 
8t. James 8q., MANCHESTER. 
88 & 40 Bothwell 8t., GLASGOW. 


Rop al Doulton Potteries, 











National Telephone; No. 0431. 5137 


JOHN OAKEY & SONS, Ltd. 





THE FLAT TURRET LATHE. 


“A Complete Machine Shop 
in itself for all ordinary 
Lathe Work.” 


SEE OUR HALF-PAGE ADVERTISEMENT. 
JONES & LAMSON MACHINE CO., 


Exchange Buildings, 


BIRMINGHAM, Eng. 5306 
Telegrams: “ COMPACT, BIRMINGHAM.” 


BLACKBURN, STARLING & CO., Ld., 











Lightning 
Conductors 


Gresham Works, 


NOTTINGHAM. 
HANLEY & DUBLIN. 


CHIMNEY COLUMNS 


Straightened, Pointed, 
Hooped, Raised and 
Repaired. 


te] —— a 
CollierySignals | 7am 
ELECTRIC BELLS. A>. 

TELEPHONES. 


TELEGRAMS: 9255 | | 
“Blackburn, Nottingham.” 


SHELBY’S 


OIL FILTERS. 


a - 8 to 500 Gallons per Day. 























Supplied to the Bririsn, Unrrap Sratzs, Rossiay, 
other Governm 


PANISH, JAPANESE, and ents. 
Also to numerous Corporations, Ratuway ComPanizs, 
Euecrricity, GaAs AND Water ComPaniss, COLLIERIES, 
Mings AND ENGINEERING Works. 


List oj Principal Us Users sent on application. 


EXHAUST HEADS 


absolutely prevent the ejection of 
WATER & OLL SPRAY 
and Reduce the Noise. 


STEAM SEPARATORS 
HICHEST EFFICIENCY. LOWEST PRICE. 


ALL GOODS GUARANTEED. 5246 


I/SHELBY & CO., LD. 











LAMBETH, LOMDomMm s.B. 





66, Leonard St., LONDON, E.C. 
D 
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COAL, COKE & BREEZE.|| A. fis oD. TYE A er Co. 
Furnace, Foundry and STRUCTURAL ENGINEERS, 
Gas Coke for all users. i tahiti ode 


BREEZES SCREENED AND WASHED, 
UNSCREENED AND SIFTINGS. 
DIRECT SUPPLY. LOWEST PRICES. 


— 


SEND YOUR ENQUIRIES: 


Talk-o’-th’-Hill Colliery, Lid, 


STOKE-ON-TRENT. 5499 


WALTER NEWBOLD & C0., 
LONDON & BIRMINGHAM. 


Head Offices and Showrooms : 


PEARL BUILDINGS, and OLD SHADES WHARF, 
407-408, Upper Thames St., LONDON, B.C. 


Telegrams Telephone: 6171, Bark 


NEWBOLD’S 
“ PEARL” 

) AUTOMATIC 
CYLINDER 


raneator 


of improved construction 
FOR LAND AND 


MARINE ENGINES. 


Superior to any other 
Mechanical ae —| 


All Sizes in Stok 











: “ NewsBoip, Lowpon.” 











D au. TULLIS 


Steam Laundry canaed 






*oulyseW 
Buiysem Asejoy yuszeg 


Patent 4-Roller —- 
Ironing Machine. /figite: 
HD. 





LONDON: 35, Queen Vieteria Street. 
GLASGOW : Kilbowle Ironworks. 4704 


STEEL & IRON ROOFS, 
BUILDINGS & SHEDDING 


SPECIALLY DESIGNED AND 
ADAPTED TO THE REQUIREMENTS oF 


Engineering and Industrial Works, 
J Tramway Shedding, Collieries, Gasworks, 
=) Dock Shedding, Produce Stores, &. 








Engineers’ or Architects’ own plans estimated for. 


Plans and Estimates furnished on receipt of necessary information. 
BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


Illustrated Catalogues, containing useful information and varied examples of constructed work, free on application. 


4184 


GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE. 


LONDON: 49, CANNON STREET, E.C. 














Telegraphic Address—“ WHEELS, DARLINGTON,” 


J.F. PEASE & Company, Limtrep 


MANUFACTURERS OF 


STAMPED STEEL 
SIGNAL WIRE AND ROPE. 


DRIVING PULLEYS 


suitable for Rope Driving or Guide 
Pulleys, Hoists, Lifts, Railway Sig- 
nalling, &c., &c. 


Stamped Steel Casks & Drums, 


well adapted for the nates 
and Storing of Petroleum, Oils, Soft 
Soap, Soda, Glue, Tallow, Acids, 
&c., &c. 


PLEASE WRITE FOR ILLUSTRATED PriceD Lists. 






Telephone— 
198, 
DARLINGTON. 








Head OFFICE AND WorKs: 


Skerne Wks., DARLINGTON 


ALSO AT 6258 


London, Middlesbrough & Worcester. 














BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS, 


On Admiralty List. 





WORM CEARING FOR REDUCING SPEED = 
ELECTRIC MOTORS. 
Made to any powey and for any reduction 
PRIOE ON RECEIPT OF POWER AND SPEED. 











BUILDINGS, “LIGHT BRIDGES, FENCING AND “STRUCTURAL TRONWORK 


OF EVERY DES ON FOR HOME AND ABROAD. 


The Clyde Structural Iron Co., Estcl., 
CLYDESIDE IRONWORKS, SCOTSTOUN, GLASGOW. 
London Agents: Messrs. CAMPBELL MacMASTER & 00. 11 & 12, Clement's Lane, Lombard 8t., B.C. Teteraus: ‘CORRUGATED, oLASGOW." 
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Telegrams: ‘“‘Summerson, Darlington.” 


DARLINGTON, 


RAILWAY ENGINEERS, IRONFOUNDERS & CONTRACTORS. 


CONTRACTORS to the ADMIRALTY & WAR OFFICE. 








Pp O I N T S Al OF EVERY DESCRIPTION. 


SIDINGS SUPPLIED COMPLETE AND I:AID IN. 


GLACIER 


For Lining all classes of Machinery Bearings. 








Anti- 
Friction 











GIVES 
DOES NOT 
PERFECT 
SPREAD 
SATISFACTION 
UNDER HEAVY (2 
9 UNDER HIGH 
PRESSURES 
SPEEDS. 











FAC-SIMILE OF INGOT.—TRADE MARK REGISTERED. 


Glacier Anti-Friction Metal Co., Lta., 


91, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams :—‘‘ BEAUCOUP, LONDON.” 








NOWDRIFT 
IN OL (cyuinver) 


NOWDENE 


NOWDON, SONS & C2,L°° 


MILLWALL, LONDON.E., 


& 7. Marner ST. MANCHESTER 








THOMAS SUMMERSON & SONS,** 


METAL 


KERR, STUART & C0. 





LA LD 
LOCOMOTIVES 


. Sky tar { 
oe ee j ‘ * , i i 
> i Nec nae ROR 
« 4 . 
j F fee - 
1: iggy i 
- — 3 5 { 
es OE TT 
a izes an uges, 





Na g Wagons of every description 


asin ae ial} 
A) on #4, 1% 





of Open and Closed Carriages. 


All Classes 


| KERR 


STUART & C2} 
{ 





Points and Cr EE ini 


I ¥¢ ry 
oo Was 
cummin 
Portable, Tramway & Permanent Way Material, 


—— 
Cotalogues, 


containing over 
Prices, and DATA, * gene gy the most 
comprehensive a on Light Railways ev ho, mast 














WORKS : STOKE-ON-TRENT. 2440 
OFFICES : 20, Bucklersbury, E.G 


KERR, STUART & C0. 





‘All communications to be addressed to the London Office, 
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WH MUIR & Co 
LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Tole, Address, “BRITANNIA, MANCHESTER.” 


MANUFACTURERS OF 
MACHINE TOOLS of the most 


roved designs, with all essential conveniences. 
MILLING G MACHINES as follows : 

Sizes of these Machines vary 

te at ONTAL — = up to the 

HURE’S Patent UNIVERSAL 

MILLING MACHINES, with two 

arte ag to work vertically and the other 


ALFRED MUIR’S Patent MILL- 


ING CUTTERS, which remove 
pa ermeee in a given "time than any other 


MILLING CUTTERS, Ordinary. 
UUTTER GRINDING MA- 


CHINES. 
GRINDING MACHINES, ee. 
for ee. internal, parallel or "taper work, 


also cu 
HOLLOW MANDREL LATHES, 
bey —_ — ~ in Mandrel up to 2 ft. 
for 3ia. BIN tool, or larger. 


SPECIAL BRASS ISHERS’ 
LATHES with Capstan Rest and 
Guide Sorew 3 a arrangement. 

HANSON'S F GING MA- 
CHINES, for Flanging Rings of Boiler 


ALFRED MUIR'S Patent OVAL 
HOLE and CIRCULAR HOLE 
BORIN Be cE ET SSS | diiameteslterte ee: - caine cece tints cael ee eae eee 

ORDAN’S Patent MULTIPLE 

DRILLING MACHINE, | for 
filer Shells and Boiler Flue Rio 

for ~— 


SPECIAL MACHINER 
Arms, & 


mance, 

















We have in 8TOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 





TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much your ao may prime. 





SEND FOR OUR NEW CATALOGUE. 


The Goubert Mfg. Co. 


NEW YORE, U.S.A, 5509 
C. R.. HEAP, Agents for Great Britain, 


47, Victoria St., Westminster, London. 
Telephone No. : Post Office, Victoria, 36. 











= « Boo FE 
ae 
FOR SUPEHRABDATED STHAM. 
Try it ia your Cylinders and Crank Chambers and judge for yourself. 
Cost of Lubrication reduced by fully 25 per cent. 
Cylinder Face kept bright and in perfect condition. 5317 
Please communicate with 


STERN BROS., 57, Gracechurch St., London, E.C. 


And at GLASGOW. | Aqants WANTED. 
WINCHES, 


ames’ DECK 
MACHINERY. 


— ROBERT ROGER & CO., Ltd., — 
{ “Roam,” Stockton-on-Tees, } STOCKTON- ON-TEES. 


: C ASTL ” SLOW SPEED 


HIGH: EFFICIENCY. 
J. H. HOLMES & Go. 


== DYNAMOS 


800-F = 





STEERING 
GEARS, 
&o. 
































AND 
17, SOHO SQUARE, LONDON, mg 





JOHN H. WILSON & CO., Lro, 


148, SANDHILLS, 
LIVERPOOL. 


12 tons size in stock and progress. 
(Weight of Machine, 39 Tons.) 








These Machines revolve an Entire 
Circle, and deal successfully with 
the Stiffest Clay and other hard 
material. 

Gives largest output of any Exca- 
vator or Steam Navuy on the market, 
with lowest cost of coal consumption 
and maintenance. 

Used by all the principal Con- 
tractors in the United Kingdom and 
abroad. 





MAKERS OF 


Steam & ElectricGranes, 
Excavators, Grabs, 


Concrete Mixers, 
Steam Winches, 


and Windlasses. 





JUBILEE EXCAVATOR WORKING AT LIVERPOOL DOCKS, 
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_STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


FORGE CRANES,Hand & Steam. 


Sugar Cane Mills. Water Wheels, &c. 


/ DAVIS & PRIMROSE, 
BANGOR WORKS, LEITH, EDINBURGH. »°™ 





















CHURCH OPEN SHED™" BUNGALOW ~ 























nN 


22 
na onal yw 
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he wee es 
Wt HAVE_HAD ~ rite 

|40-YeaKs~ EXPERIENCE = “A 
[2 ve" “MADE OVER 4 < 


ek it | 


— 20. 600 STRUCTURES 


SAAC AXGNEnaee ree 


{PF- OUR STEEL AND IRON ROOFS c BUILDINGS ARE ECONOMICAL. DURABLE. EFFICIENT, 
ns AND CHEAPLY ERECTED.FIRE PROOF, STORM PROOF, LIGHT AND HANDY FOR SHIPPING AND TRANSPORT 


4607 


ISAAC STOREY & SONS, Limitea, 


CONDENSING PLANTS. 
AIR AND CIRCULATING PUMPS. 





























SURFACE CONDENSERS for Land and Marine Service. 















THE WELLS’ “LIGHTNING” 
LIME-WASHER, 





















As Supplied 
for 

Lime-washing 
to 

The Principal 7 


Railways and i, 
Leading Firms | 
in 
Great Britain. 


PAINTING AND LIME-WASHING 
BY MACHINERY. 


GREAT SAVING IN TIME AND LABOUR. 


Painting Speed, 3 Square Yds. per Minute. 
Lime Wash Speed, 12 Square Yds. per Minute. 


ovaur 400 sox». 


Copy of Testimonial just received: 


“Globe Works, Birmingham, July 20th, 1901. 
“* Messrs. A. O. WaiLs & Co., London. 
** Dear Sirs,—As we have completed the Lime- 
washing of our Factory for this year with the 
eocett Painter” we recently from A 
we thought you would like to how the result. 
“In emer Ab ye. it has cost us in labour £67 
per annum, th your Saee it cost us £16. 


** Yours 
(Signed) “F. fi MARTINEAU & oo. 
“ Kindly send us a Nozzle ) Hossle for use with nena 


No.3 % Double oa £27 0 
lied on *~ Go 
ent oe = 














Vertical Steam Engine and Air Compressor 
combined with Boiler on Wheel Base. 
Price£100; No. 2, Painter, extra£30 


















EMPRESS FOUNDRY, CORNBROOK, MANCHESTER. 









C. WELLS &C0. “st Panores~” LONDON 
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PARIS EXHIBITION, 


iSsse. 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 








Tah & GLASS, LIVERPOOL. 


il] Extensive svooms of all descriptions and Sections 


SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE pl es nr rn a Bh enh needle 





PRICE'S PATENT 
CANDLE COMPANY 1" 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils) 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 


MALLEABLE IRON AND STEEL, 


led irders Jit, in to 20, a 
SHELTON IRON. 
SHELTON Sihee. 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 
.| All sizes and sections of BARS, ANGLES, 
( SHELTON wy 





PLAIN AND CHEQUERED PLATES. 
TEES, CHANNELS, 


Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes, 
BRANDS, : oems iy GIRDERS, PLATES, SHEETS, &c., &c. 


QUOTATIONS AND SECTION SHEETS ON APPLICATION. 5619 


Wi 
BRANDS. SHELTON STEEL. 
nm 





ENQUIRIES TO— 


THE SHELTON IRON, STEEL & GOAL 6O., Ltd., STOKE-ON- TRENT, STAFFORDSHIRE; 


OR 122, CANNON STREET, LONDON, F.C. 








description. 


For Collieries, lron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





SoLE PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
CANDLE COMPANY, 


Belmont Works, Battersea, 











d. 





" Gaardian Building, Cross St., Manchester. 


‘Shelton, Stoke-on-Trent.” Telephone No. 11. | Telegraphic Address: ‘‘Sheltonian, London. Telephone No. 1886. 


PHOENIX BOLT & NUT CO. 


(WM. M. WARDEN & SONS), 
EANDSWORTH, NEAR BIRMINGHAM. 


MANUFACTURERS OF EVERY DESCRIPTION OF “BOLTS, BIRMINGHAM.” 


Telegraphic Address : 











Telegraphic Address — 





BOLTS, NUTS, COACH SGREWS, RIVETS, WASHERS. 


5134 


_ RAILWAY, TRAMWAY, & ‘TELEGRAPH FASTENINGS. 


rennES, SHENTON & CO.» 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 


Telegraphic Address : ‘‘ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


MAKERS OF HiGH-CLAss : - 
LANCASHIRE, CORNISH, VERTICAL, 


AND ALL OTHER TYPES OF 


BOILERS 


Contractors to His Majesty's Government. 


DRILLING, WELDING, FLANGING, PLANING, RIVETTING, &c., 
by Special Machinery of the most modern construction. 


LANCASHIRE and GORNISH BOILERS 


Always in Stock or in Progress. * 
Please address all Inquiries as above 
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MAGNESIA | 
COVERINGS 


FOR 


STEAM-PIPES 


AND 


<<>>. BOILERS. _ 










SOLE MANUFACTURERS: 


THE WASHINGTON CHEMICAL CO., LD. 


DURHFAM. 








WASHINGTON, Co. 


ors TO HIS MAJES 


E.GRICE % SON, 











=k MIN GHIA  (f 


FRIED. K RUPP, Essen & ANNEN, 


Manufacturer of Crucible & Siemens-Martin 














STEEL CASTINGS 


EFOR ALE PURPOSES. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 


AUGUST REICHWALD ("c.meruson), Finsbury Pavement House, st, Fnshury Pavement, B.C 


Friction Couplings and Friction ion Pulleys 
~~. 


TO TRANSMIT UP TO 1000 HP. 


CHEAPEST andBEST 
in the Market. 


5149 

















ILLUSTRATED CATALOGUE containing Simple Rules for Transmission of 
Power by Ropes, Belts, Shafts, and Wheel Gearing, POST FREE. 


J. BAGSHAW & SONS, L” 


BATLEY, YORKSH. IRE. ” 


“6©) 300,000 rr. IN USE, 

















Flexible Metallic Tubing as 
applied to Steam. 


The rapid development of s‘eam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great impetus to the 
use of Flexible Metallic Tubing. 


Within the memory of many engineers, 
, now only of middle age, such pressures as 
' 100 Ibs. per square inch were considered to 
be very high, while pressures of 300 Ibs. 


‘and even 200 Ibs. were practically un- 


dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 
so widely prevalent, no tubing made from 
cloth, rubber, or indeed any vegetable 
substance, will withstand the heat and 
strain for any appreciable length of time. 


Under these circumstances, FLEXIBLE 
METALLIC TUBING HAS BECOME 
A NECESSITY, and it is now employed 
in thousands of cases where rubber, which 
is vulcanised and charred at a com- 
paratively low temperature, is absolutely 
useless, 


Our Bronze No. 2 Tubing will 
stand steam pressures of 
300 Ibs. to 400 lbs. per 
square inch, 


The Company is prepared, on application, . 
to make special tubes to withstand even 
greater pressure than this. 


Prices AND FURTHER PARTICULARS FROM— 


The United Flexible Metallic 
Tubing Co., Ltd., 


112, QUEEN VICTORIA ST., 
LONDON, E.O. 


Telegraphic Address; “‘ TUYAUX, LONDON.” 
Telephone ; No, 778; BANK. 4846 
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LIFTS 


AND 


CRANES. 


As fixed at all principal H Hotels, 
Clubs, Railways, Offices, Stores. 


WAYCOOD & OTIS, L™- 


By Special Appointment to H.M. The King. 
Falmouth Road, 8.E.; 5582 
And 4, Queen Victoria Street, EC 


GOLD MEDAL, Inventions Exhibition, 1885. 

















MATHEMATICAL, DRAWING AND 
SURVEYING INSTRUMENTS 


of every description, of the highest quality and finish 
at the most moderate prices. 


PRICE LIST POST FREE. 
Address : 


W. F. STANLEY & CO., Ltd., 


_ GREAT TURNSTILE, HOLBORN, LONDON, W.0._ 
Telegrams ; ‘ BRATTICE.” 
Nat. Tel. No. 146. 









CYANIDE 


TheSCOTTISH CYANIDE C0.,Ld. 
LEVEN, FIFE. 


LONDON and TRANSVAAL ‘emus: Messrs. eee 
CROOKS & 00., 10, Eastcheap, London, EC 








tae os ee 
* ie 














PATENT SPIRAL CHUCK 


(Self-centring). 


C. TAYLOR, Bartholomew St. BIRMINGHAM 


W. H-SPENCER & 60., 


ae HITCHIN, HERTS. 


Hopwood 
WATER-TUBE 


AND 


VERTICAL 
CROSS-TUBE 


BOILERS 


STOCK. 










AR 
RECEIVERS. 





~~ | BORING AND TURNING 








| THE WELDLESS STEEL TUBE C0., LTD. 


Icknield Port Road, BIRMINGHAM. 














Trape Marx 





On Admiralty List. Esti. 187 2. 


PATENT WELDLESS STEEL TUBES, xs | 


For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses 


CAMPBELL & CALDERWOOD, 


Engineers and Boilermakers, 


SOHO ENGINE WORKS, PAISLEY, SCOTLAND 


**SOHO, PAISLEY.” 


SGREW ENGINES 


of all Types. 


LAND ENGINES 


of all Types. 


STERN AND SIDE PADDLE ENGINES. 


CORLISS and other 
HIGH-SPEED ENGINES. 
STEAM CAPSTANS. 
STEAM-DRIVEN CENTRIFUGAL PUMPS, 
For CIRCULATING and SALVAGE WORK. 


HYDRAULIC BENDERS, 
For PIPES, ANGLES, &c. 4016 


TRADE MARK. 





























INDEPENDENT | 
SURFACE 
CONDENSING 







Telegraphic Address : 














Paddle Paddle Engines fitt fitted to the Indian State Railway Steamers “ Shalimar” and *‘ Kidderpur.” 


GEO. RICHARDS & CO., LTD. 


Broadheath, 


Manchester. 


MANUFACTURERS OF 


HIGH-CLASS 


MACHINE 
TOOLS... 


London Manager: 


AUSTIN H. HOPKINS, 


9, RANELAGH MANSIONS, 
FULHAM, 8.W. 


Sole Agents for Scotland : 


MITCHELL GRAHAM & SON, 


46, BuccLeucn STREET, 
EDINBURGH. 




















Catalogues on Application. 





Telegrams :— 


“RICHARDS, ALTRINCHAM.” 


List of our Specialities : 
PATENT SIDE PLANING 
MACHINES. 
PEARN’S FACING AND 
BORING MACHINES. 











MILLS 


With New Patent Positive Feeds. 








— a Pret. 2458 





AIR COMPRESSORS. 
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FRANCIS BERRY & SONS. 


SOWERBY BRIDGE, ENGLAND, 








MACHINE 


OONTRAOTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


WHITAKER BROTHERS, Lto., Horsrortu, Leens, 


Proprietors and Sole Makers of T. Whitaker's PATENT STEAM CRANE NAVVIES. 














Double-Action Steam Hammer Pile Drivers and Stone Breakers. 


This Steam Crane Navvy is far superior and handier than the old-fashioned 
cumbersome Navvy. They will excavate from 500 to 1000 cubic yards per 
day according to the nature of the excavation. 


OVER 130 OF THESE NAYVIES ALREADY SOLD. 


Telegrams: ** Quarries, Leeds,” 
TESTIMONIALS AND PRICES ON APPLICATION. 








ATTRA \ WA WO SaaS a 
Smo TET 
Bs 
WW 
\ 


LEAL ALL TE 
LOOK FOR DIFFERENT TESTIMONIALS EVERY WHEE. 


3, Westminster CuaMBers, 1, CrossHALL STREET, LiverPoot, February 19th, 1894. 


9098 








Dear Strs,—We have used your Steam Navvies (2) for some years and find them particularly useful, more 
especially in narrow cuttings, as they are very “handy” and can be worked in a comparatively small circle. We are 
We remain, yours very truly, 

HOLME & KING. 


glad to be able to testify to their excellent qualities. 
Messrs. WarrakER, Horsforth. 


Tu: CALYX CORE DRILL, 


With Coal Core Saving Appliances. 
CONTRACTORS FOR 


BORING GOAL, WATER, &e. 


NEW CALYX DRILL & BORING CO., Ld. 
Dashwood House, LONDON, E.C. 


HIGH-CLASS 


MACHINE TOOLS, 


Standard and Special. 


See Illustrated Advertisement third issue in 
each month, 


HULSE & CO, Lid., 


Ordsall Works, MANCHESTER. 
MODELS & SMALL MACHINERY 


Of every Description tor PATENTEES and INVENTORS 
made to drawing, either full size or to scale. 
Estimates Free. 


Best Workmanship Guaranteed. 
—o—— 3051 


LUCAS &DAVIES, Experimental Engineers 


9, Wickham St., Lambeth, LONDON. S.E. 




















MACHINE CUT _ i -ROPE ano STRAP 
& MACHINE | 4746 PULLEYS 
MOULDED FINISHED or in 
WHEELS wm. & __ CASTING). 
—e \ James 
— : and €o., 
Im ved as “ne, 
Put \ pani 
Friction “ Kays, 


Chics, ee 








WHITLEY BAY 
NEWCASTLE on_TY NE 


5510 


PATENT CRANK PIN BOLTS, 


AUTOMATIO IN ACTION, 


For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 











DEAWSDALEE & CO., 
Bom Accor Exents Worxs, GLASGOW. 5088 





Tztzenarnic Appamss;:  BONAOCOORD, GLASGOW.” 
Agents in South Africa: BELIGMANN & 00., Johannesburg 
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PATENT POWER HAMMER 
A Perfect Substitute for @ eanan Saniiae eet anata under control. 








mess PETER PILKINGTON, 


ACCRINGTON, ENGLAND. 
London Office: 75a, QUEEN VICTORIA STREET, E.C. 
For Large Hammer see Advertisement in this Paper THIRD Week of each Month. 5493 


Limited, 











MANUFACTURERS OF 


FLAT & SPIRAL PUNCHES 


For Boiler Makers and Iron Workers. 








AGEHNTS =: 5433 


BUCK & HICKMAN, Ltd., 2 & 4, Whitechapel Road, London, England. 
FENWICK FRERES & CO., 21, Rue Martel, Paris, France. 

V. LOWENER, Copenhagen, Denmark. 

AKTIEBOLAGET V. LOWENER, Stockholm, Sweden. 


SPRINGS. 


We are Manufacturers of every description of MACHINERY SPRINGS ot 
high-class quality and guaranteed workmanship. 


SPIRAL, VOLUTE, FLAT or SCROLL SPRINGS 
From Round, Square, or Flat section of Steel, from °005 diameter to 8 inches. 
Also in BRASS or PHOSPHOR BRONZE, 


statatalesd ‘2 Hf rt] 


SPECIALITIES. 


RAILWAY SPRINGS 
FOR 
BUFFERS, 
DRAW BARS, 
AXLE BOXES, 
LUBRICATORS, 
BRAKES. 
Door Check Springs 
and 
Ticket Holders. 








SPevrRrincs 
For GUN CARRIAGES, FUSES, 
ELECTRICAL MACHINERY, 
SWITCHES, LAMPHOLDERS, 
ELECTRICAL and STEAM TRAMWAYS, 
RELIEF VALVES, SAFETY VALVES. 
PATENT PACKING 
GOVERNORS, 
STEAM ENGINES, 
GAS ENGINES, 
OIL ENGINES, 


inde LION SPRING CO., 


OLDBURY, 
BIRMINGHAM. 





Contractors to the War Office, Admiralty, Home, Colonial, 
and Foreign Railways. 


PROMPT ATTENTION TO ALL ENQUIRIES & PROMPT DELIVERY. 





Teleg rams : 
“Springs, OLDBURY,” 
Telephone : 73, OLDBURY. 


CRAIG « DONALD, Ld. 


JOHNSTONE, near GLASGOW. 


MAEEHRS OF 


MACHINE 
... TOOLS 


For SHIPYARDS, IRON WORKS, 
BRIDGE WORKS, BOILER 


AND 

















DE FRIES & CO., Berlin & Dusseldorf, Germany; & Vienna, Austria. 





PLATE STRAIGHTENING ROLLS 








EI SE EN A EE ae Ee a a a” a a 
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PECKETT & SONS, BRISTOL. 





LOCOMOTIV HS 


Of various sizes with all the latest improvements ready for immediate De- 
livery. Engines specially designed for every requirement and gauge. 


Full Particulars on Application. Telegrams: 


Cylinder Lubrication. 


DIXON’S GRAPHITE LUBRICANT 


— AND PATENTED SYSTEM. — 
BETTER THAN OIL OR GREASE. 


For Condensing Engines or Superheat Steam up to 800° 


FULL PARTICULARS FROM :-— 2623 


JOSEPH DIXON CRUCIBLE CO., 
26, Victoria Street, LONDON, 8.W. 





“PECKETT, BRISTOL.” 























Works :— 
JERSEY CITY, U.S.A. 
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‘ PATENT 


‘Bitumastie Solution. 


er FF FF 


‘*Bitumastic” Solution is THE material for abso- 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 
RUST PROOF. 





The Solution is used by the largest Railway Companies and Collieries 
in America, where no other paint will stand, and it is now being used 
on the Liv erpool Overhead Railway for coating the underside of the 
structure (seven miles in length). 

All valuable plant, difficult of approach and to protect, kept in per- 
manent preservation. 

References given to Railways, Breweries, Collieries, Tube and Ice 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying ‘ ‘Bitumastic” Solution. 





vvrvvWwwT 


SOLE PROPRIETORS: 


WAILES, DOVE & CO., Ltd., 


5, St. Nicholas Buildings, Newcastle: on Tyne. {TEL 1122. 
LONDON: 35, LIME STREET (Tel. 987, Avenue). 
LIVERPOOL: 25, WATER STREET (Tel. 6713). 
GLASGOW: 45, WEST NILE STREET (Tel. 4981). - 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245). 
MANCHESTER: 11, BLACKFRIARS STREET. 
PHILADELPHIA, U.S.A.: 311, WALNUT STREET. 


«TELEGRAMS : 
BITUMASTIC.” 


D ATEN1 


|MP 


OIL SOLUBLE IN WATER 
UNSURPASSED FOR IRON AND METAL WORKING: 


DRILLING, CUTTING, SCREWING, PLANING, SHAPING, WIRE-DRAWING ETC. 


CHEAPEST AND MOST ECONOMICAL OIL IN USE 


1 PART oF OIL to 50 PARTS ofr WATER onty BEING REQUIRED. 
— LAER TRE. 
CTLY ao 


Simplicit : 
11¢ ADDRESS “ENDURE, LONDON”, 


TOLER ‘ADpAESa— 
EDWIN COOPER & C2 ENGINEERS, 
36 LEADENHALL STREET, LONDON. F.C. 


R. BOBY 


SEED ee 
St. Andrew's works, Bury St. Bdmunds, 35, ‘000 


AWARDED GOLD’ MEDAL, ‘==2%=5~ 


PARIS EXHIBITION, 1900. trade “OBBY" work. 


LICIT 











lODUCES 
Saves TH 
PREVENTS 
pips = eos POLISH TO Sunrace ‘or METAL; 


Fh oval WORK; 
Syne Fi FORMATION OF RUS 















PATENT 


GRAIN, MALT AND 














Cut your 
engraving bill 
1p balf, 
get better work 399 get it promptly. 


Use the 


ENGRAVING 
MACHINE 


mandfacture 2 by 


JAYLOR JAYLOR® HOBSON. £ 


Stoughton Street Works, 
LEICESTER. 
end a1 


18 Berpers Street, LONDON. w 











sy. 
ey 


HORSFALL 
DESTRUCTOR 
CO., Limited, 
LEEDS ann LONDON. 


5201 











Kon 





_ % 
WOLSINGHAM, R.S.O., Co. DURHAM. “ 











ENGINEERING. 





[Dec. 26, 1902. 








Fried. Krupp 
Grusonwerk 


Magdeburg: 
Buckau, 


MINING MACHINERY. 


KRUPP BALL MILLS 


For Dry Crushing. 









STAMPS. 


SHOES AND DIES. 


A SPECIALITY. 


CONCENTRATING 
MACHINERY. 


BILHARZ 
PERCUSSION 
TABLES. 


5601 


Apply for Catalogues to— 


Sole lal w. _ STAMM, 25 6 college Hl Hill, Cannon Str Street, LONDON, EC. 


} GAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 








SOLE MAKERS OF 
RAYNERNR’sS 


EVAPORATORS. 


FRESH WATER FEED 


MAKE-UP APPARATUS, 
FEED-WATER HEATERS, 


FRESH WATER 


DISTILLERS 





APPROVED BY 
BOARD of TRADE. 


FRESH-WATER FROM 
SEA WATER. 


777, Commercial Road, Limehouse 
LONDON, E. ad 








J. H. WILLIAMS & CQ, 
9 TO 31 RICHARDS STREET 
BROOKLYN, NEW YORK, U. §./A. 


=. Hexagon Box 
| Wrenches. 


Never before has _ drop- 
forged wrench been offered 
from stock that will permit 
operations in quarters 
so close. In positions 

of danger; for the 
holding-down bolts 

of marine and 

other engines ; 

as-a wrench 

for fixed 

stations. 


No tool 

can better 

serve. Sizes 

for bolts, } to 

3 in. Sizes 2} 

to 3 in. furnished 
with short striking- 
| face handles. 


Mya. ip: 
J. H. WILLIAMS & CO., 


Drop-Forgings only, 


BROOKLYN, N.Y. 


For Sale by 


BUCK & HICKMAN, Ltd., London. 
BAXENDALE & CO., Manchester. 











MEASURES BROS, L™ 
10, 500 Siemens-Martin ENGLISH Steel Joists 


— ALL BEARING MAKERS’ BRAND. — 


BESSEMER FOREIGN STEEL JOISTS 
ALWAYS INSTOCK. 


TEES, ANGLES, 


as 





- CHANNELS, eas 
: Hl CHEQUERED PLATES. “ : 
& &E viele sa Ms 
BE CASTINGS OF EVERY DESCRIPTION. oe ie 
Re —- “_ em EE: 








57, Southwark Street, 
LONDON, S.E. 











PIECES FOR PATTERN SHOPS, 
WOOD AND LEATHER. 


OO 
wooonD 


PATTERN MAKING 


OF ANY SIZE AND EVERY DESCRIPTION, 


FOR ENGINEERS, IRON AND STEEL FOUNDERS, 
SHIP BUILDERS, &c. 


Large Shops Equipped with all the Latest Wood Working Machinery. 
WHEEL PATTERNS FOR CAST GEARS, up to 12 ft. diam., any pitch. 


TOOTH BLOCKS, CORE BOXES, &c., for Machine Moulded Wheels. 


MACHINE CUT METAL GEARING. 
ACCURATELY HOBBED WORM GEARS AND RACKS A SPECIALITY. 


D. BROWN & SONS, 
HUDDERSFIELD. 
Telegrams—“GEARING.” Telephone, 80. 
Core Boxes for Foundries and Pattern Shops. 


CORNER 
1860. 

















Tele. Address: “VAPORISE, LONDON.” Telephone No, 210, Eastern. 
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ARC LAMP DUPLEX RADIAL PATENT 


PHOTO 
COPYING 
FRAME. 


Architect’s Electric 
Frame Arc Lamp and 
Lowering Gear. Com- 
eee to print from two 

racings, 40 X 27. 


£25. 


Engineer’s Electric 
Frame, very superior, 
Arc Lamp and Lower- 
ing Gear. Complete 
to print from two 
Tracings, 53 X 31. 


£42 10s. 


Other sizes, as per List, for- 
warded free, post paid, on 
reque t. 




















& CO., 


8, Albert Square, 
MANCHESTER. 


8 & 9, Gt. Chapel St., 
Victoria St., 
LONDON, S.W. 
29,GraingerSt. West, 
Newcastle-on-Tync. 
65, Moor St., 
BIRMINGHAY. 

49, West Campbell 


Street, 
GLASGOW. 








ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME. 


A. Copying i: doors at any time where electric current is available. 
B. The lamp being wired and fixed in desired position, the pedestal and frame are plzc d to receive it, 
and rest Bagg _ permanently —no shifting, no carrying. 
0. I fro’ t ensured by the frame remaining on the pedestal. 
D. The peciaeaal: position (when placirg in or taking out tracing and c»pies) is the most convenient 
_ for operators, 
5538 


Lindsay Burnet & (0, 


MOORE PARK BOILER WORKS, 
GOV AN, ariasaow. 

















GROUP OF DRY-BACK BOILERS. 





SPECIALTY :-HIGH-CLASS BOILER WORK. 
MULTITUBULAR BOILERS OF ALL TYPES. 


MARINE RETURN-TUBE BOILERS. 
DRY-BACK BOILERS 


For Electric and other Land Installations. 


“CENTURY” FEED- HEATERS. 





J. HALDEN}: 





Se ICHOISONTO 


MACHINE! lee MAKEES, 
City Road Tool Works, 
NEWCASTLE-ON=TYNE. 





‘uolssadwiog fig ‘sang uosj ul 
‘878809 PUY §YVY7109 SWHOI 


WELDS BARS to 6 in. diameter, 
in Iron or Steel, all Sections 


TEE “66 STANDARD” HAND-POowsBR 


WELDING AND FORGING MACHINE. 
aa naaaaeenenepmena 








"Tis Economical. 


THE PRATT CHUCK 


ps a — saver to every Machine Shop. Saves in number of chucks 

saves in number of drills used up by slipping in oth: r chucks, 

won cannot slip in a Pratt Ohuck—saves e to the workman, 

oud saves cost to the firm. Oosts no more than other chucks 

bad eyo quality. Our free booklet explains the how and why. 
nd for 


THE PRATT CHUCK CO., 


FRANKFORT, N.Y., U.S.A. suas 




























TESTIMONIAL! 
COPY OF LETTER FROM 
THE ASHINGTON COAL CO,, 


WHERE 


24. Lancashire Boilers 





ARE FITTED WITH THE 


~ MEtorum’ 
FURNACES. 


NEWCASTLE-ON-TYNE, 
18th January, 1897. 


MELDRUM’S FURNACES. 

In reply to your favour of yesterday, we have pleasure 
in stating that we have now adopted the above at all our 
Collieries, and that we are perfectly satisfied with the results 
obtained from them. 

Yours truly, 
For the ASHINGTON COAL CO., 
(Signed) R. LATIMER, Gen. Man. 


NOTE.—Since above date several additional boilers have been put down, all fitted with 


“ MELDRUM.” 








Dear Sirs, 








Telegrams :—BURNET, GLASGOW. 
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THE BRITISH ELECTRIC CAR COMPANY, Lo. 


Tramway and Light Railway Carbodies, Trucks and all Accessories. 














TYPE OF CARS BUILT FOR THE CITY & SOUTH LONDON (TUBE) RLY. 5583 


Works :. TRAFFORD PARK, MANCHESTER. Head Office: OXFORD COURT, CANNON STREET, LONDON. 




















_—— 
A ateameiiainial 


STEEL &IRONWORKS PLANT 


REVERSING MILL ENGINES. 
SLAB AND BLOOM SHEARS. HEAVY PLATE SHEARS. 
Tensile and Bend Testing Machinery. 


Girder Makers’ Piant, 


HYDRAULIC PRESSES 
for Trough Flooring. 
RADIAL DRILLING 

MACHINES. 
PLATE-EDGE PLANING 


D CROW, HARVEY &C0., 


PARK GROVE IRONWORKS, 
GLASGOW. 


Hydraulic Machinery, 


PUMPS & ACCUMULATORS. 


FIXED RIVETING MACHINES. 
PORTABLE RIVETING MACHINES. 
HYDRAULIC PRESSES. HYDRAULIC CRANES. 


SROW'S PATENT FLUE FLANGING MACHINES 
and PORTABLE RIVETING MACHINES 
for ADAMSON’S JOINTS. 


B UILT CRANE Sara EES. 
































STEAM HAMMERS. 











— HSTABLISHED 1834. 


Da 4 dl Summeli Ss & Co ERGINESRS, BOILERMAKERS, 
ee SHIP & YACHT BUILDERS. . 

TrEmMiTszD, 
Gersias Government, the Royal Spanish Government, Texans ~Noptham I hits | 


Government, Crown Agents to the Colonies, &c., &c. 











These Works, which cover 10 acres. are situated on the River Itchen, close to 
Northam Station, on the London and South-Western Main Line. 
There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, 
: ith extensive Wharf accommodation, and the firm manufacture their own Castings and 
orgin 
The workshops are fitted with the best and newest type of machines and tools and 
powerful overhead travelling cranes. 





ORIGINAL INVENTORS AND PATENTEE8 OF 


STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE === —see== 
HAULING-UP SLIP MACHINERY, : = 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. 


MAKERS ‘Xhe LEEDS FORGE Co., pri ud LEEDS. 30-TON 
. BOGIE 























eery daniiielton 
of PATENT Coal Wagon 
4 ft. 84 in. gauge. 


Pressed Steel 
Rolling Stock 


AS SUPPLIED TO 


CALEDONTAN RAL. 
Actual Test Load: 





SUITABLE FOR 
ANY GAUGE. 90 tons. 
Inside Dimensions: 85 ft. 3: 85. by 
n 

ADVANTAGES pas ny 4 87 ft, 10 in. ped 

Lowest Tare. ef fe 6in. wide, 8 ft. from 
Greatest Capacity and th Westing- 
Sarena.” bg ke :12 atm 
Smallest Number or NOTE the GRE GREAT SAVING 
Pieces. inTareWeight (non-paying 

eee in, 
en leat ain, snd ea 


Minimum Repair Bill. length. 5146 
interchangeability FURTHER PARTICULARS 08 


APPLICATION. 


Agents: 
of Parts. Mresrs, TAITE & CARLTON, 68, Queen Victoria Street, E.C. 
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PATERSON, COOPER & CO., Ltd., 


raggame: “Pata, reer” PATELLA WORKS, PAISLEY. _ *ce:35 riser 














DYNAMOS & MOTORS, Open &.Enclosed Types. 


SHIP LIGHTING PLANTS. 
FACTORY, POWER AND LIGHTING PLANTS. 
CRANE AND LIFT MOTORS AND CONTROLLERS. 


5191 


ENCLOSED MOTORS, from 1 to 30 HP. in Stock, ready for Winding 





















We hold LARGEST STOCK of any Manufacturers 
in the WORLD. 


JOSEPH EVANS & SONS, 


WOLVERHAMPTON. 


Telegrams :—“‘EVANS, WOLVERHAMPTON.” 


LONDON :—Salisbury House, - 
London Wall, E.C. 











— Tee — 


WEARDALE sTEEL, cOAL & COKE CO., L?- 


HEAD OFFICE and WORKS :—TUDHOE ob SPENNYMOOR, DURHAM. 









PIG IRON. COAL. COKE. —- 
WEARDALE AND HEMATITE. HOUSH, STEAM, GAS AND FOUNDRY AND BLAST FURNAOB. 
ti MANUFACTURING. 
LONDON OFFICE TO 
G Y 
mbes ‘ ar t. lron & Steel Bars, and Steel Plates, 





B.C. Sheets, Hoops, &c. og 
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= S000 





SOLE MAKERS. 





HYDRAULIC 
MACHINE TOOLS 


SOLD. 


Largest Experience in the World. 


FIELDING 


& PLATT, 





GLOUCESTER, ENG, 








DORMAN, LONG & CO., LTD. 


MANUFACTURERS OF 


Siemens-Martin Steel Joists, 


Channels, Angles, Tees, &c. 


Riveted Plate and Gompound 
Girders, Stanchions, &c. 


Structural Steelwork, Deck 
Troughing, Galvanized 
Corrugated and Plain Sheets, 
Ridging, Gutters, Downpipes, &c. 


re 


Wire Rods and every description 
of Wire. 











$ . ft 
« ~~, , 
. -; 4 2 
q “ : 4 — 
a ~ < 
. _~ } Yt rs 
ne ~~ > | & 


The above represents Skeleton Framework of Loree Factory as executed 
by Dorman, Long & Co., Ltd., London. 








MIDDLE neces, tran spt 


LONDON OFFICE :— 
19, Victoria Street, 
Westminster, S.W. 


LONDON STOCKYARD :— 
Nine Elms Lane, S.W. 


Telegraphic Addresses :— 


“DORMAN, MIDDLESBRO’.” 
‘*PUGILISM, LONDON.” 


LARGE STOCKS OF 


Joists & Other Sections, 


AMOUNTING TO 29,000 TONS, 


Kept in Middlesbrough and 
London from which 
immediate delivery can be 


5284 


given. 
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Sa Saracsmesseene ra iseemlemiceeceeae 


, Works and Head Offices: ASHTON-UNDER-LYNE, MANCHESTER. ous 
LONDON SHOW ROOM: WRITE FOR ILLUSTRATED CATALOGUE. 75* QUEEN VICTORIA STREET. 


THE “MANCHEST ER’ 


DOUBLE-ACTING. SINGLE-ACTING. 




















Telegrams: “ Pumps, Manchester.’’ 


PRICE LISTS ON APPLICATION. RLp 


FRANK PEARN & CO., Limited, 


MAMNCHES TER. S451 


DONKEY or WALL PUMP 
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ane ao 












eee: ——- —— ee ‘ : ‘ 
“Telegrams:- eee = if Fra 
| COMPANY-EBBW VALE” ie NDON N0838 BANK. 
\ FURNACES"LONDON? | AB.C.Code. | 














——— 






fr 





y, 


~~ London Office: 122 CANNON STREET, e.c. 


> STEEL by rue BESSEMER ann SIEMENS PROCESSES ( 


LOCO. & WAGON & OTHER VARIETIES of LAMINATED 











Structural Sections. 


PIGIRON, TIN PLATE BARS, BLOOMS, BILLETS, 
&c. 


SPECIAL: 
ANGLES, BARS, 
TEES. 






Steel Sleepers & Keys 


For Portable Railways and Main Lines. 


alm al 
Fr —....sa” > 


TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 














STEEL RAILS, 9 to 100 Ib. per yard. 
FISH PLATES, &c. 








AGENCIES. 


Mr. A. McBEAN, 
Lichfield Street, Wolverhampton. 


Messrs. W. CLARE & CO., 
141, West George Street, Glasgow. 


Mr, J. B. CORNWELL, 
11, Old Street, Liverpool. 


Mesers. DUNFORD & ELLIOTT, 
Newcastle-on-Tyne, 





BestWelsh Steam Coal 


Special Facilities for Export and — 5394 
Shipping at Cardiff, Newport and Birkenhead. 












MAKERS OF 


High-Speed Vertical & Horizontal Engines 


(BOTH SIMPLE AND COMPOUND). 


Single Cylinder, Coupled Comp d & Triple Compound 
Horizontal Engines, fitted with Patent Automatic Trip. 


Expansion Gear. 
UNDERTYPE 
ROBEY ENGINES 


SIMPLE AND COMPOUND. 



















KT GAS AND OIL 
, Se dh f ENGINES. 







N.B.—I/lustrated 
Catalogues 
Post Free on 
Application. 










Tandem Compound Condensing Engine. 





N.B.— Upwards of 22,000 Engines 
of large sizes at work in all parts 
of the World. 









Coupled Compound Horizontal Engine. 





London Offices & Showrooms: 


79, QUEEN VICTORIA ST., E.C. 


Branches and Agencies in all parts of the World, 





Sey is] = THR 
: ee 

* The Original “‘Robey * Compound Undertype. 
Engine, with Automatic Expansion Gear. 
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DICK, KERR & CO., Ti 


Pe Gannon Street, LONDON, E.C. 

















Standard 
Direct and 
Alternating 

Current 
Machinery. 








STANDARD D.C. GENERATOR. 


ELECTRIC POWER TRANSMISSION PLANTS on all Systems. 


PRESTON, LANCS. Telegraphic Address: “‘ DICKER.”’ 
KILMARNOCK, N.B. ALE. CODES. 5605 


DAVEY, PAXMAN & CO., Ld. 


HIGH-CLASS BOILERS tor 
all PRESSURES. : 


PATENT INDEPENDENTLY-FIRED 


Works, 














STEAM ENGINES in varied 
sizes, up to 8000 HP. for all 
REQUIREMENTS. 








“PEACHE” PATENT HIGH-SPEED SUPERHEATERS. 
ENGINE. 

PAXMAN’S PATENT CONDENSING PAXMAN “ECONOMIC” BOILER. 
PLANTS. LANCASHIRE & CORNISH BOILERS. 


AIR COMPRESSORS. 


HEAVIEST CLASS WINDING and 
PUMPING ENGINES. 


“ESSEX” Patent VERTICAL BOILERS. 


— ALSO — 


LOCOMOTIVE, WATER-TUBE and 





Improved ‘S.V.” Vertical Engine 


PORTABLE & SEMI-FIXED ENGINES. for General Purposes and MARINE RETURN - TUBE BOILERS. 


Electric Lighting. 





Horizontal uation Colaneuid Electric Traction Engine. 
Paxman’s Patent Heavy Service Type. 35665 


HEAD OFFICE AND WORKS: SOUTH AFRICAN OFFICE: 


COLCHESTER, Paxman's “Boonomie” Bole. Representative: A. MACKIE RITCHIE, 
WGA, LONDON OFFICE: 78, QUEEN VICTORIA ST,, EC, P.0, BOX 2087, JOHANNESBURG, 


Latest Design Revleiated Coupled iis Engine fitted 
with Paxman’s Patent Drop-Valve Gear. 

















FST OY A Ne SIR Ne ART RET 
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BELLISS & MORCOM LTD., 


ENGINEERS, BIRMiIN nm 


PATENT SELF-LUBRICATING QUICK-REVOLUTION ENGINES 


ELECTRIC LIGHT, POWER OR TRACTION. 


Over 1800 SETS, equal to over 260,000 HORSE. 
POWER, have been built by us since WE 
ORIGINATED THIS SELF-LUBRICATING 
SYSTEM IN. 1890, and the demand is rapidly 
increasing. This satisfactory result is due to the 
care taken to UTILIZE OUR LARGE 
EXPERIENCE. 

Our Engines are SIMPLY DESIGNED and 
STRONGLY BUILT, MOST 
ECONOMICAL, EFFICIENT, and 
DURABLE. 

They run WITHOUT WEAR for years at 
full load. 













QUICKER DELIVERY CAN BE GIVEN OF STANDARD SIZES. 





5085 
Representing Three-Crank Triple-Expansion Standard type Engine. Telegraphic Address - - “BEDLISS, BIRMINGHAM.” 


GREENWOOD & BATLEY, L* 


LEEDS. 


MACHINISTS to 


THE BRITISH WAR and NAVAL DEPARTMENTS, 
THE COUNCIL OF STATE FOR INDIA, and the 
PRINCIPAL FOREIGN GOVERNMENTS. 


HIGH-CLASS MACHINE TOOL#. 


ELECTRIC DYNAMOS AND MOTORS. 
BOLT, NUT and RIVET-MAKING MACHINERY. 
Small Arms & Ammunition Machinery. 


TESTING MACHINES, For IRON, STEEL, &: 











X 









No. 6418 


Vertical Milling 
and 
Mortising Machine. 


PATTERN No. 2. 





LIST No. 47. 























a se | De Laval Patent Steam Turbine Motors, 
-= ~*~ Jurbine Dynamos, Turbine Pumps and Fans. 
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mproved ae = PUMps 


WITH OUTSIDE PACKED PLUNGERS. 








Suitable 
for 


up to 
250 Ibs. 


Steam Pressures per square inch, 














Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO. 


__ yds aulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. “™ 


~ SAMUEL FOX & CO,, Limirep, 


STOCKBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL .:: BESSEMER & SIEMENS Processes. 























a 





STEEL RAILS, [ge > 4  — | STEEL BLooMs. 
TYRES & AXLES [ie | BILLETS & SLABS. 
we | STEEL WIRE 
RAILWAY foe 
CARRIAGES ORDNANCE. 
AND T 
eNLWaY SPracs | sTea,& owl 
Of Every Description. Hf | wy oma’ me 3 in, \ ; WIRE 
SPECIAL = ao GOLD 


ROLLED STRIPS. 


4528 


SPRING STEEL. 











LONDON OFFIOE: MEMBERS’ MANSIONS, 38, VICTORIA STREET, WESTMINSTER, 8.W. 
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CHARLES CAMMELL & CO., Lrp. G== 


Cyclops Steel and Iron Works, SHEFFIELD, England: wo 


Yorkshire Steel and Ironworks, PENISTONE, near Sheffield. 
Derwent Iron and Steel Works, WORKINGTON, Cumberland. 


London Office: 1, Victoria Street, Westminster, S.W. 
Grimesthorpe Ordnance Steel, Tyre, and Spring Works, Sheffield. cYc LOPS 


Old and New Oaks Collieries, BARNSLEY. 
CAMEL 


SOLWAY Iron Works, MARYPORT, Cumberland. 





“KRUPPED” STEEL, SOLID STEEL, NICKEL STEEL, AND “HARVEYED” STEEL 


ARMovuUR;nR PLATES. as 


Ordnance, Marine, Locomotive, Dynamo and other CASTINGS of any Size or Pattern. 


Sole Licencees and Manufacturers in England of Rack Railway for Mountain Lines and Steep Gradients, “Abt” System. 











SHAFTING FOR TORPEDO-BOAT DESTROYERS. 


TRADE MARKS. 
MANUFACTURERS OF 
BEST TOUGHENED 
BESSEMER STEEL ERLALTIL.S 
Bo, Mild Steel Fish-piates or Splice Bars. 
A ORDNANCE FORGINGS, 
: 










Cast CRANK & PROPELLER SHAFTS, 
Steel <. CONNECTING RODS, 
Ss PISTON RODS, PISTONS, 
LS AND OTHER 


Marine Forgings 


SINGLE SHEAR, DOUBLE SHEAR, 
SPECIAL “SELF-HARDENING” TOOL STEEL. 


Special “CYCLONE STEEL” for 
Quick-cutting Lathe Tools, 








_ TILGHMAN'S PATENT 
SAND-BLASTED FILES. 


"a"e* 
THE CELEBRATED BEST 
REFINED CAST STEEL Eire Ss 


Marked ‘‘CAMEL” and CYCLOPS.” 








Lenseative Crank wd Straight AXLES. 
Connecting, Coupling, and Piston RODS; Crank Pins, &c., &. 
sea" Weldiess, Crucible, Siemtens- Martin, and Bessemer Steel 
Bearing, Buffing, and Spiral SPRINGS and 
BUFFERS of every description. 4608 








WEBSTER VACUUM FEED-WATER HEATER & PURIFIER. 


OVER 


1.000.000 HP. 
IN DAILY USE IN 

BREWERIES, 

Electric Power Stations, 

ENGINEERING WORKS, 

FACTORIES, 

HOTELS, 

INSTITUTIONS, 

LAUNDRIES, 

PRINTING WORKS, 

STEEL WORKS, 

STORES, 

WATER WORKS, 


tc, &6., &e, 
ALL SIZES SUPPLIED 


FROM 


00 HP. to 5000 HP. 


and upwards. 


ee 





THE 


WEBSTER 
HEATER’ 


SAVES FUEL & USES 
WASTE HEAT. 


Gives maximum temperature to 
Feed Water, without back pressure 
on engines. 


EFFECTS SAVING IN 
FRESH WATER. 


Increases Durability ana 
Efficiency of Boilers. 
PURIFICATION OF 
FEED-WATER. 


BLUE PRINTS & SPECIFICATIONS 
furnished upon application. 











“C” TYPE, 3000 HP. (RIGHT HAND). 


JAMES SIMPSON & CO, LTD., 


LONDON Works & Offices: 101, GROSVENOR ROAD, PIMLICO, 8.W. NEWARK Works & Offices: NEWARK-ON- TRENT 
Indian Address; JAMES SIMPSON & CO., Lrp., 32/1, Dalhousie Square, Caloutta, Australian Address; SIMPSON BROS., 92-4, Clarence Street, Sydney, N.8,We 
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HUDSWELL, GLARKE & CO., LTD., 


RAILWAY FOUNDRY, LEEDS. 


LOCOMOTIVES 


FOR MAIN OR BRANOH RAILWAYS, 
Made to suit any gauge of Railway. 





Contractors, Ironworks, Collieries, &c. 





Established Telegraphic Address: 
**LOCO, LEEDS.” 


1860. 














PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
SOLE MAHERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 1% 








| 





SWITCH-CEARS 


Forallsystemsincluding Standard 
Designs for Continuous-Current 


| Tramway & Lighting Schemes. 














ENGINES 


coupled direct to 
Single and Multiphase 








ALTERNATORS. 
RECTIFIERS i All Central and — 
T RA N S$ FO R M ER $ ; Electrical Requi t 
METERS. 


Continuous Current. 


RESISTANCES, 
FUSES. 






Ferranti Three-phase Central Station Switch-Gear for 6000 volts. 


Manufacturers and Contractors for Electrical 
Power Transmission and Distribution Systems 
on a large or small scale. 5473 


Works and Offices: FLOL. LINWOOD, ."°3;, 
















ic and Postal Address : 
wt can Hollinwood.” 





Tele 
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THE HOFFMANN MFG. CO. 


LTD. CHELMSFORD, ESSEX. 











—_ 


‘ 














We will gladly send you one for trial on 
THE approval if you will let us know which 


HOFFMANN size ree suit you best. 
PATENT 
SELF 
ADJUSTING 
BALL 
THRUST 
BEARING. 





HEAVY TYPE 
FOR 
Worm Gears, 


Crane Hooks, 
Centrifugals, 
Vertical Shafts, 
Turbines, 
Fans, 


&c., &c., &c. 
HEAVY TYPE.—As applied to a CRANE HOOK. boca 





























————! 














Watson's Patent 


FEED-WATER 


FILTERS. 


* 


HENRY WATSON & SONS, "won" NEWCASTLE-ON- TYNE 








Fitted in Large and Modern 
— Mail Boats and Liners 


AND IN 


The Most Powerful 
BATTLESHIPS 


IN THE WORLD ™ 





eB 
ota 


~¥/ 
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Our Next Advertisement 


THE “SENTINEL” == 
AIR (COMPRESSORS. 


(S. E. Alley’s Patents.) 
BELT-DRIVEN MACHINES. 


























These Air Compressors 
are designed and built to 
be the best of their kind, 
and are first class in every 
respect and to the last 
detail. 


They save largely in 
power, steam, and oil, and 
being fully automatic in 
lubrication and regulation, 
save greatly in attendance 


They are durable and 
simple, and save the owner 
much in repairs, worry, and 
loss of time. | 


They are self-contained 
and save in foundation cost, 
setting-up, and house room, 
and are sold at as low prices 
as are compatible with firs'- 
class work and a reasonable 
profit to the makers. 


and adjustment. 





STANDARD SERIES B MACHINE. 
SEN - 8 .3- & ~B- 6 ° SDS OD. er. 


ror AeSSERT ARES ES Mire 110 180 300 400 60) 800 1200 1800 





Our Air-Compressor Catalogue (Code word “FAIR,” which please name when writing) is practically a treatise on the Economical 
Compression of Air, and is at the service of all engineers. 


ALLEY & MACLELLAN, 


MANUFACTURING ENGINEERS AND SHIPBUILDERS. 





Contractors to the Admiralty, the, War, India and Colonial Offices, and to Foreign Governments. 


ueAD Orfworns: THE SENTINEL WORKS, POLMADIE GLASGOW. 


LONDON OFFICE: 28, Victoria Street, Westminster. 











Sales Agencies in LIVERPOOL, MANCHESTER, NEWCASTLE, BIRMINGHAM, SHEFFIELD, CARDIFF, BRISTOL, BELFAST, 
DUBLIN, and in most.of the Colonies and Foreign Countries. 
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SELIG, SONNENTHAL & Co. 


Universal and Plain Milling Machines. 




















Vertical Milliog Machines. 


Keyway Cutting 
Machine. 


Patent Portable 








Large Stock of High-Class 
Machine Tools 


Ready for 
Immediate Delivery. 









































Mei! HAMAR RE is 


85, QUEEN ; VIOTOMIA ey z1.O., LONDON, AND LAMBETH HILI, H.C. 


ALEXANDER PENNEY & CO., 


107, FENCHURCH STREET, LONDON, E.O. 
—— ENGINEERS AND CONTRACTORS FOR, 


STEAM AND ‘ELECTRIC RAILWAYS ‘AND TRAMWAYS, PIERS, HARBOUR WORKS. 
ae | Kd RAILWAYS AND ROLLING sTocE. ” 


GENUINE MAGNOLIA ‘METAL. mnt. 


BEST ANTIFRICTION METAL! for all Machinery Bearings. 





















































“ Flower ” Brand. 
Specify 
Magnolia Metal “Flower” 
Brand to prevent 
imposition, 





THE NAME AND TRADE MARK APPEAR ON EACH BOX AND INGOT. 





MAGNOLIA ANTIFRIGTION METAL CO. OF GREAT BRITAIN, LTD., 49, Queen Victoria Street, LONDON, E.C. 


Telephone : 5925, Bank. ] BERLIN: Friedrich Strasse, 71. PARIS: 50, Rue Taitbout. LIEGE, BELGIUM: 38, Rue de l’Universite. Telegrams : ‘‘ Magnolier, London.” 5565 
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Mis VC” Sup 


PHILADELPHIA, PENNSYLVANIA, U.S.A. 





A.M Bi RICA INT 


LABOUR-SAVING MACHINE TOOLS. 

















BORING AND TURNING MILL, 28 ft. Swing. 


Table 18 ft. 4in. diameter. Boring bars in saddles 12 in. diameter, 7 ft. stroke. Hach saddle 
carries its own feeding mechanism, and all movements are controlled by the operator from the 
platform attached to each. Quick adjustments by power in all directions. Vertical feed of bars 
sufficiently powerful to be’ used for slotting large keyseats. 


While this machine is of very large proportions and has corresponding power, its manipula- 
tion is exceedingly convenient, and it is therefore capable of a large output. p110 





CORRESPONDENCE OF INTERESTED PARTIES IS SOLICITED. 























| 


Be 
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HENRY BERRY & CO. 


LIMITED, 











OnROYDONMW WOoOoRES, 


HUNSLET, LEEDS, ENGLAND, 










—— MAEERS OF -—— 


HYDRAULIC é: 


a2aan 





ILLUSTRATIONS 
AND. PRIOES 
ON APPLIOATION. 





2aaa 


CONTRACTORS 
to the 
ADMIRALTY. 


we bbb 








MAKERS OF | 


HYDRAULIC PRESSURE 


VALVES. 


FIXED and 
PORTABLE 
HYDRAULIC 
RIVETTING, | * >) | iz 
FLANGING, v ——— = — me eee 
BENDING, | 
FORGING, 
CRANK BENDING, 
PUNCHING and 
SHEARING 


MACHINES. = 





Paaaesaaaasana 


Fixed Hydraulic Rivetters, 


from 5 ft. to 11 ft. 6 in. gap. 


Portable Hydraulic Rivetters, 


all sizes, 


Belt Driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators, 


3 to 15 in. Rams. 


Flanging Presses, 


several sizes. 
SSC., SEC., SLC. 487 








_ \a| wRITE FOR PARTICULARS. 
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JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 
Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 


Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 
Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 











Telegraph Codes used:—A 1; ABC; The Engineering Telegraph Code; The Universal Mining Code ; and our own Private Code. 4527 


























== EMERY WHEELS 


CYLINDER ae abt 


| PRICE LISTS FREE ON APPLICATION 
0 L 5 | ve os 109-111, 


an oun fort -| MITCHELL’S EMERY WHEEL C0., 


THE HENRY WELLS OIL C8 “SPECIFY THE ) Mill Street, Bradford, 


ayernes the "COG WHEEL BRAND 
B §6PHOSPHOR BRONZE. ~ MANCHESTER. 


THE BEST AND THE ONLY GENUINE. 











w.c. 























MFTAT, 


The only 
GENUINE 
COG WHEEL 
Brand 


WHITE ANT 
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The United States Survey allow a Constant of 15,000 for Morison =| 
Farnaces and only 14,000 for all other corrugated types of furnace. 


Flanged complete by Hydraulic Machinery. 


THE LEEDS FORGE COMPANY, L1p. LEEDS. - 


These Furnaces are made from special quality of Open-hearth Acid Steel produced at our Works from the best ec brands of swedish and Cumberland Hematites. 
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IMPROVED PATENT 
SIMPLE or COMPOUND 
3-GYLINDER ENGINES 


Open or Enclosed. 
— 


FOR DRIVING 


FANS, 


CENTRIFUGAL 
PUMPS, 


DYNAMOS 
AND OTHER 


HIGH-SPEED 


MACHINERY, 


AS LARGELY USED in the BRITISH 
AND FOREIGN NAVIES. 


PETER BROTHERHOOD, 


MECHANICAL ENGINEER, 











DOUBLE-ACTING OPEN COMPOUND ENGINE AND DYNAMO. 


Belvedere Road, Westminster Bridge, 9.0 


IMPROVED PATENT 
HIGH-PRESSURE 


AIR 
COMPRESSORS 


TORPEDO SERVICE, &c. 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WARSHIPS. 


— 


SIMPLE OR COMPOUND 
HIGH-SPEED 


ENGINES 


Driving Dynamos, &c. 


AS SUPPLIED FOR 


HLM. YACHT “VICTORIA & ALBERT,” 
H.M.S. “ ROYAL ‘SOVEREIGN, ” 

HM. 8, ' * MARS,” 

H.M.S: “ LEVIATHAN,” 5411 
H.M.S. “KING ALFRED,” 

H.M.S. “ PRINCE OF WALES,” &c., &c. 
















STANDARD THREE-CRANK COMPOUND ENGINE AND DYNAMO, 





lowe W. HH. ALLEN, SON & CO.,L” 


QUEEN’S endsietauen WORKS, se ee dag 


AND 27, OLD QUEEN STREET, S.W. 
MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 
BI Gri NW Es 


FOR POWER AND TRACTICN WORK. 





STANDARD TWO & THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 80-1600 B.HP. 





oe Our Engines are running, or in hand, for 


Luton, 


the following Stations :— 


ing. Bedford, Belfast, Bexhill, Croydon, Glasgow, Barry, Darlington 
Erie iyth, Hebburn, Spennymoor, Hull, Keighley, Llandudno, veto’ 
igate, Newmarke' ket, Rotherham, Lverpost ka wich, Fulham 
Stirling, Hortoa’ Asylum, Yarmouth, Sta a 
Lewis, P Penarth, Welling 





Also Manufacturers of STEAM & MOTOR DRIVEN 
CENTRIFUGAL PUMPS & FANS, 
and STEAM & MOTOR DRIVEN aris 


SURFACE & JET CONDENSING PLANTS, 
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“INVINCIBLE” Szmecxeo™ 


HAVE HELD THE LEAD FOR OVER THIRTY YEARS. 











SUPPLIED FOR BRITISH AND FOREIGN WAR VESSELS OF ALL SIZES 
AND TO ALL THE PRINCIPAL STEAMSHIP COMPANIES. 





The “INVINCIBLE” 


CENTRIFUGAL PUMPING ENGINES 


ARE THE 


BEST IN DESIGN, MATERIAL 
AND WORKMANSHIP. 





HIGHEST AWARDS wherever shown. 





MAKERS OF THE 


Largest Centrifugal Pumping Engines 


in the World. Column pny for use on board eienaile-hcate, 
Destroyers, Yachts, &c., &e. 

















' Standard Type for Circulation. 


| CENTRIFUGAL PUMPING ENGINES 


M O st SUITABLE FOR ALL 
PURPOSES. | 











Economical. 
Most Durable. 
Most Efficient. 





THE “INVINCIBLE” PUMP WILL 
SWIVEL TO ANY ANGLE. 











Interior of Pump can be 
Inspected, and Disc and 
Spindle removed without 
disturbing either Suction or 

D elivery P Upes. Ordinary Type for Circulation, &c. 























** Invincible” ers hhates of ‘ei Front ee e. 


J. & H. GWYNNE, Ltd., Engineers, 


81, CANNON STREET, LONDON, E.C. ; “YD,MAMMERSMITH IRONWORKS, Wont) sant 
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ww. Ex. BAILEY & CO. Lt” 


MANUFACTURERS OF EVERY DESCRIPTION OF 

















- STEAM AND WATER FITTINGS, BOILER AND ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, FUSIBLE PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every kind, LOW WATER 
ALARMS, INJECTORS, STEAM WHISTLES and ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, &c., &c. 


pe ON THE ADMIRALTY LIST FOR STEAM, WATER HYDRAULIC, &c., FITTINGS. 











FIG. 1008 Fic. 1004 


=. 
REVERSIBLE "STOP: - VALVE 





Fic 96 








N°. SO4A8B 





NE SOIAEB 










N*.SOSALB 












Fic.u39. Hyprauic Fic.u40 VALVES _ Fic. 1167 













FIG. 1147 
- TANK & VAT 
m, VALVE 





ee 711 — BAILEYS —NeLI16, 
oe BORE” PRESSURE REDUCING VALVE. | 
FOSTER'S PATENT “CLASS WS - 











N*. IGG 





FIC. 1170 : FIC. 144 Fic, 1234 
Bee Catalogue of “Bailey's Useful Inventions for Engineers,” 312 pager, price 6s. 








rere W. H, BAILEY & CO., Ltd. (ot. 11), “Maze MANCHESTER, *°*%2",s0" 


“Beacon, Salford.” 
London Office and Showrooms: 16, FENCHURCH cage E.C. 
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CENTRAL 


i 
| 
i 


THE CENTRAL MARINE ENGINE WORES, WEST HARTLEPOOL. 





WEST HARTLEPOOL. 





SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 





(See description in “ Exaineerine” of January 7, 1898.) 





Observe the large size of plates and absence of seams. 
Observe the flanging of the shell. 

Observe the welding at the corners or the seams. 
Observe the absence of seams and rivets near the bottom. 





SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 





MARINE ENGINE WORKS, 


4885 











Annee 
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WORTHINGTON, 














Telegrams : 
“PUMPING, LONDON.” 
Telephone: 614, BANK. 


CODES USED-—A B QO, 
Al, and LIEBERS. 





TRADE MARK 


WORTHINGTON 


PUMPING ENGINE COMPANY. 


I53, QUEEN VICTORIA STREET, LONDON, _E.C. 
WORTHINGTON PUMPS FOR EVERY SERYICE, 























DEEP WELL 
BILGE. 
PUMPS BALLAST. PUMPING 
FIRE. MACHINERY 
FEED. OF 
Every Description. 
fst Tele | es 
PUMPS. oan Maa —— . WELLS 
—— Compressed Air - 





A SPECIALITY. 


Worthington Compound Pressure Pattern Mine Pump. 


AIR COMPRESSING. 
MACHINERY 


OF EVERY DESCRIPTION. 








SINGLE 


AND 
DUPLEX. 


& FOR ALL 
© CAPACITIES 

y AND 

PRESSURES 





Duplex Fork Frame Corliss Air Compressor. Class MF. 
SIZE 24 by 30 by 24, _ 5061 





FULL PARTICULARS AND ESTIMATES FREE ON APPLICATION. 














WHEELER ConDENSER 


F ecneidicetiee CompPANY. 


LONDON. 


vwwy 





i i i i i i tt te tp i i ip i i i i i i i i te ti hi i a 


WHEELER-BARNARD 





ELECTRIC LIGHT 


POWER 
PLANTS, 
COLLIERIES, &c. 








Surface Condensers. 





FEED-WATER 
HEATERS. 


WATER COOLING TOWER 


| | 

| BARNARD- DWI 
cool Tow 

pe ao | 


LING 
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CEL 


ELECTRICAL CO., L™ 


HEAD OFFICES: 


122 & 124, CHARING CROSS ROAD, LONDON, W.C. 























As supplied to the Manchester Corporation. 





a> An te i ti ti ti i ti 





vwwYvYVvVTVvVvVvwvVvW¥w©?¥TYw#6Y}Y 





BRANCHES : 
MANCHESTER: SHEFFIELD: GLASGOW : ' 
21, Corn Exchange Bidgs., 17, York Street. Baltic Chambers, 
Fennel Street. 50, Wellington Street. 
BRIGHTON : 3582 


| 124, North Street. BELFAST and DUBLIN. 
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OR 


MARINE SERVICE. 





a Tc 


ADMIRALTY AND MERCHANT SERVICE TYPES, 


SIMPLE AND COMPOUND. 
LONDON OFFICE: 78, Billiter Buildings, E.C. 5089 
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MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 


THREE MEDALS 
AWARDED 
Sole Manufacturers for the United = 
Kingdom for Piston Rops, VALVE 
Spinvies and Pumps. Thousands 
working at the present day. 





PATENT METALLIC PACKING. 5620 
MURRAY, McVINNIH & OO. 
MAVISBANE QUAY, GLASGOW. 


Milling & Wheeleutting 


IN THE LATHE. 
No Overhead Gear Required. 


is. 


FULL PARTICULARS FROM 


J. SMART & CO., 


ERITH, KENT. 4948 


GOVERNORS. 

















LOW IN PRICE. HIGH IN QUALITY. 


W.H. BAILEY & CO., Ltd. (Dept.17), Salford. 
PICKERINGS LIMITED, 


Globe Elevator Works, 
STOCKTON-ON-TEES. 


EstaBLisuep 1854. 





Awarded 32 Medals 
and Diplomas. 


ELECTR 

oe HY DRAU LIC, 
aa STEAM, GAS or 
HAND POWER. 


OVERHEAD 
TRAVELLERS, 
WINGHES, CRANES 
for Hand or Power. 


PULLEY BLOCKS. 
Pulleys & Shafting, 


Telegrams: 
* PICKERINGS, 
SrockTon-On-TEes,” 
mae. 4 Sane: : 








“Lonpox Orrice : 


98, Leadenhall St., 
E.C. 5330 


Send for Catalogue 
and please mention this 
paper, 

















|THE MIRRLEES WATSON COMPANY, LTD. 


GLASGOW. 


London Office: 158, Gresham House, Old Broad Street, E.C. 
“MAKERS OF 


CONDENSERS 


for producing FRESH WATER. 





44 Ib. of Water per 1 Ib. of Fuel. 











FROM SALT WATER OR OTHER IMPURE SOURCE. 


MULTIPLE EFFECT EVAPORATORS 


FOR OCONOENTRATION OF 
Cane and Beet Sugar Juice, 
= Glucose, Gelatine and Glue, 
Bark Wood and Meat Extracts, 
Borax, Caustic Soda, &c. 











AND FOR RECOVERING 





SEXTUPLE EF 


Capacity per 24 hours: 20 to 200 tons. and Waste Liquors generally. 











EASTON'S 


Express Evectric Lirts 





The SIMPLEST, MOST RELIABLE, MOST 
ECONOMICAL and UP-TO-DATE 
Machines on the Market. 


QUICK DELIVERIES OF STANDARD SIZES. 


BRITISH BUILT THROUGHOUT. 


EASTON AND COMPANY, LimiTED, 


BROAD SANCTUARY CHAMBERS, 
WESTMINSTER, S.W. 


Telegrams: “EGYPTIAN, LONDON.” 
Telephone: No. 645, WESTMINSTER. 


~-? ~ 4943 


VALUABLE PRODUCTS from Wool Scourirgs - 








pga 
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BRICK MACHINERY 


For Working all kinds of Clay. 


The stiff or semi-plastic system of Brick-making for 

producing a dense plastic pressed brick ready for im- 

mediate removal to the kils waa invented b —o 4 
early 


ago, and it is most ns working 
parts of the world, 
DOUBLE THE STRENGTH OF ANY OTHER 
MACHINES IN THE MARKET. 
_ lants for producing the best plastic-pressed_ 
g bricks on the most economical system. 









sitet Three Highest Medals at Adelaide 
Exhibition, and the ONLY Gold Medal for 
Brick Machinery we geeped Exhibition, 





LIMITHD, 
WESTGATE COMMON FOUNDRY, 8887 


i: seenbens weno: WAKEFIELD, ENGLAND. 
TUBES & FITTINGS. 


Lloyd & Lloyd, Ltd., 


ALBION TUBE WORKS, BIRMINGHAM. 
London Office: |_ lg 50, Cannon Street, E.C. 


CRAVEN’S PATEN 





























ALBION FLANGE JomrT TUSES 
Iron Boiler Tubes, Steel Boiler Tubes, —_— IRON OR STEEL TUBES 
Well Tubes. L & L Up to 4 ft. diameter, 

TUYERE & OTHER COILS. bis mete ale 
SGRIVEN &CO., Lens. 















Machine Tools and 
Hydraulic Machinery 


FOR 


ENGINEERS, SHIPBUILDERS, BOILER. MAKERS & BRIDGE BUILDERS. 


PUNCHING & SHEARING MACHINE 
with PATENT SHEARS for cutting 






without changing a knife. 











PATENT ANGLE-BAR PLANING MACHINE. 
PATENT EDGE and BUTT-PLATE EDGE PLANING MACHINE. 


BRADLEY & GRAVEN,. 


“LOT L either Right or Left Hand, 





THE HARBURC INDIA-RUBBER C. £0. 


LONDON WAREHOUSE : 


F. ti 8, Redeross St., E. C.. 


VALVES! VALVES! VALVES | 


PEST AND BE 
TURNBULL’S SAFETY STOP, "CHECK, 
SLUICE AND REDUCING VALVES. 


SEND FOR VALVE SHEET. 1664 


ALEX. TURNBULL& CO. Ld. Bishopbriggs. 


Telegraph: ‘VALVE, ‘bist OPBRIGG, 


KAYE & CO., LIMITED, 


— Estd. 1854. — 


WARWICKSHIRE HYDRAULIC BLUE LIAS 
LIME & PORTLAND CEMENT 


MANUFACTURERS, 55°0 
SOUTHAM WORKS, RUGBY. 


IRON VALVES. 


Alley and MacLellan, 


GLASGOW. 71 




















TRIER’S PATENT 
"SPLIT -CRIP’ COLEAR 








“SIMPLEX” 
STEAM PUMPS. 


EFFICIENT IN USE. 
EXCELLENT IN WORKMANSHIP, AND VERY 
LOW FIRST COST. 
“NOILONULSNOOD NI AIdWIS 
“NOILISOd ANV WOUd LUVLS 
“NOILOV NI ZAILISOd ATALNIOSAV 





VERTICAL PATTERN. 


FOR STATIONARY OR MARINE USE. 

MADE IN 26 SIZES, from 1} in. to 8 in. BORE. 
FOR ALL DUTIES. 

MOST SIZES KEPT READY IN STOCK. 





Send for Descriptive Price Lists, Particulars 
and Discounts to MANUFACTURERS : 


T. TOWARD « C° 


9, ST. LAWRENCE, - 359 





SCRIVEN’S VERTICAL PLATE BENDING MACHINE, 
with Bend Plates to end without flat. 4721 





NEWCASTLE-ON-TYNE. 
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Technical Education 


BY MAIL. 


HE GREAT SUCCESS of American manufacturers in foreign markets is 
largely due to the superior technical education of the American mechanic. 
A course in the American School of Correspondence brings an American 
technical education to ambitious men in any part of the world. Courses offered 





by correspondence in 


Civil, 


Electrical, a > ivi 
wectenical FAO TNGSL ING Met ive 





ALSO 





Architecture, 
Navigation, 
Telephony, 
Telegraphy, 


———— ster Heating 
erspective Drawi ea 
Sheet Metal Patterns, ; 


Plumbing, 


Ventilation, 
Textiles. 








MAIN BUILDING, ARMOUR INSTITUTE OF TECHNOLOGY. 


Instructions Under prezne°27 © gPSat Resident 


Students are taught by the very men who preside over the Laboratories and teach the clas 
nology. All work therefore will receive full credit toward resident work and the degrce of 
student at any time continue his studies there. 


_ Anexceptional opportunity to obtain an engineering education during spare 
time, under instructors and.an institution of recognized educational standing. 


American Technical School. 


ses of the Armour Institute of Tech- 
B.S. at the Armour Institute, should. the 


The School refers to active students in Europe, Asia, Africa and Oceanica. Asa 


help in their studies students in the full engineering courses are furnished, without extra charge, a Technical Reference Library 


(in 10 volumes) on the latest American engineering practice. 
Full particulars and a catalogue of courses may be had on request. 


AMERICAN SCHOOL OF CORRESPONDENCE 


At Armour Institute of Technology, 





State subjects interested in. 


Chicago, Ill., U. S. A. 








PUMPING MACHINERY 


FOR 


WATERWORKS 


TRIPLE-EXPANSION ENGINES, 


OFFICIAL 
ENGINES. 


Diameter of Cylinders, 16 in., 26 in., 
40 in. 

Rams, Three Single-Acting, each 13} in. 
in diameter. 

Stroke of Engine and Pump, 8 ft. 

Steam Pressure, 136 Ib. 


HATHORN, 








Pr 
ee 


Mes 
rtd 





AND 


: MINES. 


LEEDS WATERWORKS. 


a. TRIAL. 
oe ENGINE RESULTS. 


Pump Horse-Power, 167.6. 
Steam per Pump Horse-Power per Hour 
13.051 Ib. 
Steam “per Indicated Horse-Power per 
Hour, 11.91 Ib. 
Mechanical Efficiency, 9t per cent. 











Sore 











DAVEY & 


CO., L™: LEEDS. 











0 
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JOHN I. THORNYGROFT & CO., C™ Chiswick, Lonoon. 


THEE “MURA HUMOA,” Length, 210 ft.; Beam, 19 ft. 6 in. 


One of Six Torpedo-Boat Destroyers built for the Imperial Japanese Government, fitted with two sets Triple-Expansion Four —— 
Engines, Twin-Screws, and Three THORNYOCROFT’S LATEST TYPH WATHR-TUBH BOILERS, 


GUARANTEHEHD SPHHD: SO KNOTS WITH FULL LOAD. 


—— Agents for the United States of America: THORPE, PLATT & CO., Fidelity Building, 97 to 103, Cedar Street, NEW YORK. ——— 


STURTEVANT 
_ FANS — 


=. STURTEVANT 


Universal Type (enclosed). 


ul ad ad 0 Ss TAT sg 


ARE THE BEST. 


SanwpDp FoR DESCRIPTIVE CATALOGUES 
FOR FANS, “E.G. 17,” 
FOR RHEOSTATS, “S. 631.” 


STURTEVANT ENGINEERING Co., LTp., 
147, (QUEEN VICTORIA STREET, LONDON, 
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ROOTS ‘ACME BLOWER 


For use with any make of Cupola, Smiths’ Hearths, Alkali Works, &,, &c. 
“Acme Blowers & Gas Exhausters 


For Ordinary and High Pressures up to LO lbs. 


FITTED WITH SIMPLE OR COMPOUND ENGINE Ob basco ca 
















HERAT TOT : * 
SMITHS’ HEARTH 
IN CAST IRON. , 


Supplied in all varieties, with 
chimney as shown, or ‘down 
draft. 5046 


AH 
IHN mH 





SAMUELSON & CO., Lid., BANBURY, England. 


CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, COLONIAL AND FOREIGN GOVERNMENTS. 


PATENT HOLLOW-SPINDLE LATHE 


For Railway Carriage or Locomotive Buffers. 














Designed for 


Taper or 
Cylindrical a 
a 6 Straight Boring 
or Taper-face ae 
‘ or Turning. 
Buffers. 











ILLUSTRATED PRICE LIST ON APPLICATION. 


P. & W. MacLellan, Ltd., 


129, Trongate, GLASGOW. 














Ban 
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A. & J. STEWART ano MENZIES. 
















GLASGOW, OFFICHS: 
COATBRIDGE, 41, Oswald St., Glasgow. 
gang IRON AND STEEL 





wosseN. gs BOILER TUBES. 


Solid Drawn Steel Tubes. 


Light Lap-Welded Wrought-Iron 
and Steel Tubes, with Stewart’s 
Patent Flanged Joints. 


WROUGHT-IRON 


TUBES AND FITTINGS 


FOR THE 


CONVEYANCE GF GAS, WATER & STEAM. 


IK 


iN 
INN 


OO 
\\ 


\ 


COILS OF ALL DESCRIPTIONS, 
AND OF ANY LENGTH. 


are | i OIL LINE PIPES. 


Artesian Well B il Boring Tubes. 


\ 


WA | 





| 


BB 


STEEL MAIN STEAM PIPES. 


5650 


STEEL & IRON PLATES 


cLAScti ee 
INTE: NATIONAL: = 





















\ srs a 
ey For Boilers, Bridges, &c. 
jess MORTON & = LT, ENGINEERS, &c, GARSTON, LIVERPOOL. 
: i aT, = Te eo ONLY Lompon-orniee: 
17, Victoria Street, 
WESTMINSTER. 





Tere. ADDRESS: 
IRONSIDES, LIVERPOOL. 
DROPPER, LONDON. 








SPECIALITY : 
HEAVY BRIDGES AND 
ROOFING. 


FENCING OF ALL 
DESCRIPTIONS. 


CASTINGS up To 20 TONS 





“wu Costa Rica Railway 
Bridge over the Rio Virilla. 
Length over all, 136 ft. 
Gin.; width, 12 ft. centres 
of girders; Height, 18 ft. 
to underside rail girders, 
and 25 ft. to top of lattice 
handrailing. 


4987 
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LAURENCE, SC 








AND 


OTT co 


ei ie oo GOTHIC WORKS, 
Norwich, 


MAKERS OF 


ENCLOSED MOTORS 


ALL DESCRIPTIONS 


YNAMOS AND MOTORS 


CONTINUOUS CURRENT ONLY. 


—_o—— 5042 

















, Telegrams: “GOTHIC, NORWICH.” 
LINCOLN CENTRAL STATION. Telephone: NORWICH, 246. 


ACIERIES et TOLERIES D'ANVERS CO,, LT? 
HOBOKEN—ANTWERP, 


BELGIUM. 


STEEL FURNACES ‘ SIEMENS-MARTIN.”—CAST IRON AND STEEL 
FOUNDRY.—BAR AND PLATE MILLS.—MACHINE WORKS. 
© SHOP. — <i a —TANKS. 


Truxararuic AppRESs :— | I/lustrated Catalogues on 
SIDERURGIE—ANVERS. | Application. 














— 

















MILD STEEL PLATES AND SHEETS FOR SHIP, BOILER wana 
BRIDGE BUILDING. 
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Land Type Boiler, fitted with Superheater. 


Over 3,500,000 HP. 


In use in all Industries. 
Fired with NW 
all kinds of Fuel. OUx 


| be We All 


SAFE. ECONOMICAL. 


LOW COST OF MAINTENANCE. 
HIGHEST PRESSURES. 


SAVING IN SPACE AND WEIGHT. 
PERFECT WATER CIRCULATION. 


FACILITY FOR CLEANING. 
EASILY TRANSPORTED. 


SAVING IN FREIGHT. 
STRAIGHT TUBES. 


NO SCREWED JOINTS. 
NO STAYS. 


DURABLE. <o 
C4 


us 


FOR 


WARSHIPS, 
MERCHANT VESSELS, 
PASSENGER BOATS, 
YACHTS, TUGS AND DREDGERS. 





Os 





Re Accessories. 
STEAM PIPING PLANTS. 


ORIEL HOUSE, 
Farringdon Street, London, £.C. 
RENFREW, SCOTLAND. 








oxad 


ESTIMATES FREE. 





SEND FOR OATALOGUE. 





© 





Telegrams: ‘‘ BABCOCK, LONDON.” Telephone Nos.: 1741 & 1742, Holborn. 


Marine Type Boiler. 5562 














THOMAS PIGGOTT & CO., LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS. 


Makers of WELDED & RIVETTED Pp IPES of every Description. 


MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 
and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 


SORE RONEN 




















Steam Mains 
n GAS 
Supplied to 
HLM. Ship PLANTS. 
and Foreign 
Governments. Water and Oi 
Tanks 
List Sent of all sizes 
= made up from 
Application. Stock Plates 
Flange and Sugar, Farina 
Socket Joints and Salt Pans, 
to suit penn 
all Construction | 
requirements. Ironwork 
of all kinds. 
nes PIPES NESTED FOR SHIPMENT. 
Atlas ABC 
ee ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. and A1 Codes 
used, 


London,” 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE, E.C. 
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COWANS, SHELDON & CO., L™ 
CARLISLE. Poa “Cae 


HOBCTRIC 


Cranes and Capstans 


MIDDLESBOROUCH DOCKS, NLE. Rr. 


THE COMPLETE PLANT CONSISTS OF 
3 10-Tons Electric Cranes. 
17 3-Tons Electric Cranes. 
94 1-Ton Electric Capstans. 























A MOTOR FOR EACH MOTION. 
ONLY ONE CONTROLLER ON EACH CRANE. 


Electric Cranes by Three-phase and Continuous Current. 7 ABC and Al CODES USED. 
Contractors to the Admiralty and War Office, 


STANDARD 


LANCASHIRE BOILERS 


Dia. 8 ft. 7ft.6in. 7ft. 6ft. Gin. 6 ft. 
Length 30 ft. 30 ft. 28ft.  26ft. 24 ft. 


meee Standard Cornish Boilers 


ee (Dia. 6ft. 5ft.Gin. 5ft. 4ft.6in. 4 ft. 
ee 6 Length 18 ft. 16 ft. 15 ft. 19 ft. 12 ft 


MARINE DRYBACK 
VERTICAL BOILERS 


Up to any Pressure. 
Of best Materials and Workmanship. 


VICTOR COATES *.<° 


Ltd aw g 
Telegrams: “ECONOMY, — 


Telephone: No. Ice a Is : os 7. Sone ol hy « 
























































"gore 





k 
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PHENOMENAL SPEEDS AND CUTS !!! 


@» | 





R. Mushet’s “Special” Steel. R.Mushet’s“Titanic” Steel. 


(THE ORIGINAL SELF-HARDENING.) (IN TWO QUALITIES). (WATER HARDENING). 


SAMUEL OSBORN & C@., SHEFFIELD. use 


THE CONSOLIDATED PNEUMATIC TOOL C0O., Lt. 


Successors to. . 
THE NEW TAITE HOWARD PNEUMATIC TOOL 
CO., Ltd., and 
















ST 





So PNEUMATIC TOOL CO., ott 
SINGLE-VALVE GIANT” 
LONG-STROKE REVERSIBLE. avo 


HAMMER. 


—____.. 


NON-REVERSIBLE DRILLS. 


ASTURED IN BNWGLAND.) 





( 





BOYER PNEUMATIC DRILLS. 


SPECIALLY ADAPTED 
FOR RIVETING. 





Largest size will close 


GENERAL OFFICES: 
IS6 ® 148, TOOLEY STREET, LONDON, S.E. 


V———— 
: legr ams—'*‘ CAULKING, LONDON.” Telephone No.: 1642, HOP. — 
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HORNSBY 


SAFETY WATER-TUBE BOILER. 
























Easy of Transport. Good Separation of 


Sediment. 
Simple to Erect. Headers Mild Steel 
throughout. 


Economy in Space. hae 
Suitable for 
all kinds of Fuel :— 
improved 
Circulation. and 
Anthracite Coal; 
for using Waste Heat 
from 


Iron Furnaces, &c. 





Steadier Water Level 
and 
Drier Steam. 











SEND FOR 
Best ee for ILLUSTRATED 
Cleaning and 
Inspection, CATALOGUE. 





6225 


LONDON OFFICE: 

















UNGEARED 
TRAVELLING 
TROLLEY. 

4 1 Ton to 5 Ton. 














Pulley Bioecks. 


Travelling Pulley 
eetenitoe TRAVELLING Biocks. 


TROLLEY WITH 






















PULLEY 
Ma P 
Pome Box, Travelling Crabs. 
4 Ton to rr ay Fa 7 
5 Ton. ee 








UNCONDITIONAL OFFER. 


“ Maxim” and “ Victoria” worm and spur-geared Pulley Blocks 
will be sent on approval to any user at my own expense. 


cut Son +UPWARDS OF 53,000 “MAXIM” & “VICTORIA” 











Spur GEARED 
Bell Sustaining. WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 





IMPORT  —— The framework of the various apparatus shown above Is in every 
—ease composed of WROUGHT STEEL PLATES and FORGINGS. The 


Maxm Worm Grarep ehain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel, 


PuLLEY Biock. and the brake is self-acting and sustains the load at any height. 
Self Sustaining. 
4 Ton to 10 Ton. 


When you buy a 1 ton ‘‘Maxim” or “Victoria” Block it is tested with a load of 13 tons, BUT SOLD AS A 1 TON BLOCK. 


SPARE PARTS FIT EXACTLY. - 
Orders Executed same day 
as received. & a § 


CONTRACTOR TO HIS MAJESTY'S COVERNMENT. 


10 Ton 00194 Ton, Telegrams: “Maxim,” Loughborough. High Street, LOUGHBOROUGH, Leicestershire, =: 











Bagasse, Refuse, Wood, 


‘75a, Queen Victoria Street. 














oa 





we" 
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CROSSLEY BROTHERS, 


LIMITTHD. 














FURNAGE GAS ENGINES AND GAS WASHING PLANT. 


Bituminous Coal Gas Plant. 
AMMONIA RECOVERY PLANT. 
PRODUCER GAS PLANTS 


FOR ANTHRACITE OR COKE. 
— IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. — 





PRICHS ON APPLIBICATION. ee 


OPENSHAW, MANCHES TER. 
COOD ano CHEAP WORK 


can be done when these two tools are used in 
combination. 




















The Shell Reamer follows the boring tool, and 
removes the greater part of the metal which 
is left; it is used just before. 


The Adjustable Reamer, which is always re- 


ADJUSTABLE REAMER. "9 tained as a finishing tool. 


By this system holes with a good surface 
can be finished cheaply and to a fine limit 


LI (|W. | h' Ut of accuracy. 
ObWe 0, 4 Write for our Pamphlet entitled ‘‘ Chucking,’’ 


and learn more about the system. 





Offices, Showrooms and Stores: 


30-32 Cte"), FARRINGDON Roap, me Foreign Agents for Ludw. Loewe & Co., A.G, :— 


For France: Destombes, Langlois & Cie., Roubaix. Sole Representatives. 
»» Denmark, Norway, Sweden and Finland: A. Karlson, Copenhagen. Sole Representative. 
» Russia; St. Petersburg—G. Schaub, Wassilig-Ostrow, Grosser Prospect 39. Warsaw—Olszewicz 








Agents in the United Kingdom, its Colonies and ~ and Kern. Moscow—John M. Sumner & Co, 
D a +» Austria: H. Roedl, Prague. Sole Representative. 
ependencies for » Italy: Sttissi & Zweifel, Milan. Sole Representatives. 


», Japan: Sale & Co., Ltd., Yokohama. 
LUDW LOEWE & CO A G ». Belgium: Destombes, Langlois & Cie., Roubaix, France. 
od °9 s °9 »» Holland and Dutch Indies: P. C. Muller & Co., Amsterdam. 
» China: Cordes Bros., Hamburg. Represented by—Arnhold Karberg & Co., Hankow; H. Mandl 
and Co., Hamburg and Shanghai. 


HUTTEN STR., 17-20, BERLIN, n Switzerland; Rudolph Falkner, Liestal, 5323 
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GENERATORS OF ALL SIZES FOR POWER AND LIGHTING INSTALLATIONS. _ 
‘s eee be Oe Bae vs.” 


2, 








a ea Fe 
















a 


TD ARC WORKS, CHELMSFORD, and .. . 
& " ") SALISBURY HOUSE, LONDON WALL, E.C. 


Telegrams: CROMPTON, CHELMSFORD. CROMPTON, LONDON. 438t [3] 
= eee 











A. G. MUMFORD. 


CULVER STREET IRONWORKS, COLCHESTER. | 


Contractor to Admiralty, War Department, India Office, Crown Agents for 
the Colonies. 









PATENT 
WATER:-TUBE 


man) BOILERS 


Newest Design. 





LARCE POWER ON VERY LICHT 
WEIGHTS. 










. \ 

A. G. MUMFORD will have great pleasure in quoting for Marine Engines of ALL TYPES, SCREW, STERN or SIDE Paddles; his Engines are - 

the latest and most improved design, combining lightness with great strength and power, as supplied to the Admiralty and other Government Departments, 

and to some of the leading Engineers and Ship Builders in the World. D 
Improved Compound, Surface-Oondensing Launch Machinery, with WATER-TUBE BOILERS. Steam more rapidly, and are more easily CLEANE 

and REPAIRED than any other type. Very light and durable, designed for ranning at high speeds. saad 





ESTIMATES AND FULL PARTICULARS ON APPLICATION. 
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The “Premier” Gas Engine 


pee eee eae ee awry, 
pis ES, 0s ORES a maa Tt 
> 
se 

















POSITIVE SCAVENGER TYPH, 
From a Photo of a 260 I.HP, 





















Suitable for Town 


Good for all Sizes re a — 

40 HP., but ee 
om ‘ Estimates, Irclud- 
better than any ; . Py Ing Producer Plant 
other Bngine for Se ap AS ck 2 eal if desired, with 
60 to 1000 HP, = ga i i (<>: & coal consumption 


0 ey ee: from 3 to 4 Ib of 
f-2 . | coal per BP, hour. 














autrees: ‘The “PREMIER” GAS ENGINE COMPANY, Lid., 


SANDIACRE, NOTTINGHAM. 
London Office:—26, VICTORIA STREET, WESTMINSTER, S.W. 


CAM ERON’S 


DOUBLE ENDED ~ ~-~-PATENTED 
























LEVER ‘| Oe oon 
PUNCHING m John Cameron, 


MACHINE. Oldfield Road 


oui = 2» IRONWORES, 
_ io TT S ALFORD, 


CRANES, MANCHESTER. 


PATENT L I[[ IRON CUTTING MACHINES and other SHIPBUILDERS' TOOLS 
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TANNETT WALKER & CO,, 


ENGINEERS, 
LEEDS. ABANGLAND. 


ELIMITE D, 





HYDRAULIC 
PUMPING ENGINES. 


HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 
Hydraulic Overhead Travelling 


Portable and Fixed Cranes. 








HYDRAULIC HAMMER, 


Hydraulic wa Steam Hammers wi one Forge Machinery 


TILTING FURNACES, BLOWING ENCINES, AND STEEL PLANT MACHINERY CENERALLY. 


MOTORS. 


ACCUMULATORS. 





4708 


SaaS 








TT 








ee 








PATENT STEAM-HYDRAULIC FORGING PRESS FOR LIGHT WORK. 


KALKER WERKZEUCMASCHINEN FABRIK 


Breuer Schumacher & Co. 


LIMITED, 


KALK, near COLOGNE 


(Germany), 


MANUFACTURE, BESIDES ——_ 


MACHINE TOOLS 


OF ALL KINDS AND SIZES, 


AS_ SPECIALITIES: 


Steam=Hydraulic ana 
Hydraulic Machines, 


SUCH AS mmm, 


Forging Presses, 
with quick motion, suitable for the 
largest work. 

Flanging Presses 
for all kinds of boiler work. 

Armour Plate Bending Presses 


of all sizes. 
Grooving Presses. 
Sleeper Presses. 
Block Shears 


of vertical and horizontal construction, 
also with shear blades cutting from 
above and from below (special system). 


Hydraulic Plate Shearing Machines, 
with short and long shear blades, for 
plates up to 3 in. thickness. 





‘Hydraulie Joist Shearing Machines. 


Hydraulic Riveting Machines 


(stationary and portable) for be: viler 
works, iron constructors and bridge 


builders. 
Aceumulators with air pressure. 
Aceumulators with weight pressure. 
Press Pumps 
driven by belt, engine or electromotor. 
Complete Hydraulic Plants 
for the manufacture of wrought-t = 
railway and street car-spoke wheels anc 
disc-wheels. 
Hydraulic Cranes and Lifts. 


Hydraulie Valves 


for different purposes. 5680 





























Dec. 26, 1902.] ENGINEERING. [SUPPLEMENT page Xrx | 95 


“SPEEDICUT” 


THE VERY BEST STEEL EXTANT 


EoOoR TAHIiING 


HEAVY GUTS AT HIGH SPEEDS. 


FOR UNIVERSAL USE. : 
Turning, Planing, Slotting and Shaping Tools, 
Milling Cutters, Rimers, Taps, &c., &c. 




















EASY TO FORGE. SIMPLE IN USE. 
sore mawe®S: "THOS. FIRTH & SONS, L™: 
| NORFOLK WORKS, = 
SHEFFIELD. 











|} TRANSPORTATION DEVELOPMENT GOMPANY, IncorporATen. 


Sole Foreign Agents for PRESSED STEEL CAR COMPANY, Pittsburg, Pa. 
—— 6, CLHMENTS LANE, LOMBARD STREET, LONDON, H.0, —— 


Manufacturers of PRESSED STEEL WAGONS, 
WAGON BOGIES, 
TENDER BOGIES, 
BODY BOLSTERS, 
+ BOGIE BOLSTERS, 
WOODEN WAGONS with STEEL UNDERFRAMING, 
and OTHER PRESSED STEEL SPECIALTIES. 











TYPE OF PRESSED STEEL BOGIE for Wagons of 30, 40 and 60 tons. 
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THE BROWN HOISTING MACHINERY COMPANY, _ 


DESIGNERS AND BUILDERS OF 


achinery for Economic Handling of Materials 


at Steelworks, Wharves, Shipbuilding Plants, Storage Yards, &c. 
MAIN OFFICE AND WORKS: LONDON OFFICE: NEW YORK OFFICE: 5332 


CLEVELAND, OHIO, U.S.A. 39, VICTORIA STREET, S.W. 26, CORTLAND STREET. 


LOCKWOOD & CARLISLE, Ld. 


EAGZILE!] FOUNDRY, SHEE EIELD. 


Telegraphic Address: ‘‘ PISTON, SHEFFIELD.” National Telephone: 1376. 


Improved ---ecgiuammaa Metallic Piston Packing Rings & ~ lal 


CARLISLE’S PATENTS. 














a) ME ai (re 
ee 





SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. i 
ALL PACKINGS GUARANTEED. milena oo guano 





__Improved Double-action Piston Valve Ring. 


PARSONS MARINE STEAM TURBINE C2 


eee 
Is prepared to tender for the construction of vessels complete, or machinery 
for vessels of the mercantile marine and war vessels, of 15 knots speed and se 
upwards, fitted with the steam turbine system of propulsion. 


ADVANTACES OF TURBINE SYSTEM— 
Absence of Vibration. Increased Economy in Coal Consumption. 
Reduced Cost of Attendance on Machinery. 
Reduced Consumption of Oil and Stores. 
Reduced Diameter of Propellers gives increased facilities for Navigating 
in Shallow Waters and Reduces Racing of Propellers, &c. 


GUARANTEES GIVEN 
For MERCANTILE VESSELS OF SPEED, COAL CONSUMPTION, UPKEEP, &c. 
For WAR VESSELS: COAL CONSUMPTION AT FULL SPEED, CRUISING SPEEDS 
AND RADIUS OF ACTION. 
ADDRESS: 

















pa 




















TURBINIA WORKS, WALLSEND-ON-TYNE. ine Machinery. Speed, £1.68 knota 
Telegraphic preva t TURBINIA, WALLSEND. Now sailing on Firth of Clyde. "5687 
ELECTRIC WINCH. PALLION” SHIPLIGHTING PLANT. 








ne Sev FORGE 
0 ENGINEERING Co., LTD, 


MANUFACTURERS OF 


ELECTRICAL 
MACHINERY 


ann FORGINGS ror 


SHIPBUILDERS, ENGINEERS, &c. 


Electric Lighting of SHIPS a Speciality. 















































PALLION” ELECTRIC MOTOR. PORTABLE ELECTRIC CIRCULAR SAW BENCH. 





WORKS AND HEAD OFFICE: PALLION, SUNDERLAND. TELEGRAMS: “MARR, SUNDERLAND.” 











EE 


— 











pete ee 
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JAMES FAIRLEY & SONS @"22222="™ 
Genera Poe ere oe TOOL SILEELS 


FAIRLEY’S SELF-HARDENING Too. STEEL, for Heavy Cuts at High Speeds. 


Is considered to be the HARDEST and TOUGHEST Steel pest Mar Small samples free to approved buyers. 
NOTE. JAMES FAIRLEY & SONS’ WORKS (Bramall Lane, SHEFFIELD, Gud wifi s A yous on @ Rolling me B MINGHAM) are merely Branch Departments, —— 
1719 

















sa All Communications should be addressed to the Head Oficese—OLD MINT, SHADWELL STREET, BIRMINGHAM. 




















=: DW AEDS pa & COM E:- I,t-.- 


MILLWALL, LONDON, _E Contractors to the Admiralty. 

















o Za TUGS ON THAMES. a 3 
a PP Sa OTHER VESSELS ON 7, 5; = 
be oo Ss = “ Cliffe,” THAMES. | 8 = 
a EH z fapq . | “Mystery.” « Maltese Cross.” “a g = 
o..S & a m 1 “ Marmion.” ** Red Cross.” wa q = 
Bdn . 09 & : re ~l= 
YMA mn MZ I « Maze Hill.” ** Marquess of Anglesea.” | tr 413 
Ae BE Oo : '  Clotho.” (Ss) >} oo 
Oo 6 Be | “ Orient.” ue ee se = 2 
r= | = a as fa | “John Mowlem.” Cardinal Wolsey. S - = 
B<Ae gah ‘oh ” ‘* Chowkidar.,”’ s a a 
wo S na hae 87) *¢ Sandwich. ne a : ty * J 
Zam 4 | “Howland.” ea gam) S 
aay B Ps >| ‘* Marguerite.” ca a | 

a fai * Olive.” “ ”» im a, 
x @ Fe a Fusee. iz} o.|Us 
an S SJ & Petro.” : ; ‘Queen Elizabeth.” < a 
2 5 

cnnstiinidiieeemineee ee 3 SEA or RIVER SERVICE built of rag Steel or Wood ; netic rte ara up to 25 miles to 25 miles an hour ; co of Water down to 6 ee iim 4538 











r—@9— 


Tue Decta Metat Co., Lo. 


(ALEXANDER DICK’S PATENTS). 




















DELTA ALLOYS, 

MANGANESE BRONZE, 

BRASS, YELLOW METAL, 
and other ALLOYS. 


110, cannon street, LONDON, E.C. Ke 
And Dartmouth Street, BIRMINGHAM. 5034 


For Electrical Driving. 


NO GEARING. 


RIEDLER PUMPS. 
RIEDLER COMPRESSORS. 
— '¥ — ROBINS BELT-CONVEYING PLANTS. 

= 4h \t)" * WINDING ENGINES. 
: RIEDLER BLOWING ENGINES. 
GAS ENGINES (KGrting’s Patent). 
































CATALOGUES SENT ON APPLICATION ..., 


FRASER & CHALMERS, Ld. 


een Offices: 48, THREADNEEDLE STREET, 
PUMP DIRECT CONNECTED TO MOTOR. Capacity 200 Gals. per Min., ae 
1600 ft. LIFT. SPEED 200 ¥.p.m. ‘ Works: ERITH, KENT, 5208 
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STEVEN’S | 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS OAST AND FINISHED OOMPLETE. 
Tests and further particulars on application. 


STEVEN & STRUTHERS, 


GLASGow . 


London Address: 60, FENCHURCH STREET, E.C. 


”. Locomotive Ini jectors & Lubricators. The LEADING INJECTOR inthe Unltd Staten 


i DOUBLE & TRIPLE SIGHT FEEDS, EJECTORS & FIRE EXTINGUISHERS. 
Boe INJECTORS & LUBRICATORS specially constructed for High Pressures. 


NATHAN MANUFACTURING CO., 


92 & 94, LIBERTY STREET, 




































Send for 
Catalogues. 


HICH PRESSURE 


NEW YORK, U.S.A. = “monitor.” 


E. Reinecker, Chemnitz=-Gablenz, 


MANUFACTURER OF 


Machine & Hand TOOLS of Improved Design & High-class Workmanship. 
MACHINE! MANUFETACTURAER. 

SPECIALITIES :—RELIEVING LATHES for FORMED CUTTERS. 

PLANT for Cutting Racks, Spur, Bevel, and Worm Gears. 


Catalogue free on application with Trade Card. 


Paxris,1900,Grand Pri=x 


6107 


The “Nathan” Patent Triple Sight Feed, } 















Sole Agents for the United Kingdom: 4677 


Pfeil BF Coo, citer convenes 
THE POND MACHINE TOOL CO. 


MAKERS OF HIGH-CLASS 


MACHINE TOOLS. 


Telephone : 486, WESTMINSTER. Telegrams: “NILIACUS, LONDON.” 
BRANCH OFFICE & SHOWROOMS: 


23 & 25, Victoria St., LONDON, S.W. 


WORKS : 


PLAINEIBLD, N.J., U-S.A. 














6433 








ia ~ fie aes, — 


96 in. PLANING daisnne. MACHINE TOOLS OF EVERY DESCRIPTION FOR ALL PURPOSES. 
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PATENTEES AND MFRS. OF THE 


BAYLISS, JONES & BAYLIS S, squat 








WOLVERHAMPTON. 
LON DON SHOW ROOMS: a ALSO 


MFRS. OF 


IS9D&I41 CANNON STE.C. RAILWAY 
CATALOGUES AnD TRAMWAY 


FREC. FASTENINGS, 


TIE-BARS, GALVD. TELEGRAPH POLES AND 
IRCN FENCING, GATES, &c. i ee ke ee 


CLASS ee We 
Mes neshep 
AM CRANE a G ae 72 
SS _—Ss—vx—weSS 






























LONDON, E.C. 





LONDON LIS 4 phe SIC 
oa LEICESTER. 





THE STANDARD PISTON RING 2uussortow rstor nncs 


In STEEL, Cast Iron, Brass, 


& ENGINEERING 0, | oo: ee 


PREMIER WORKS, r 
WENTWORTH STREET, EE 


SHEFFIELD. 


Telegrams : ‘‘OOEAN,” Sheffield. 
Nat. Telephone No. 2149. 

















i Psepuryg 


Hi <= write Any itis Section cance in: 


Also in Brass or ea uu for Prices, 


LNA re 


BULLIVANT & CO., Ltd., 72, Mark Lane, London, E.C 














IF YOU WANT A CRANE THAT IS 


ELECTRIC SOUND anp RELIABLE 1n 


EVERY PART CONSULT US, BECAUSE 


CR ANES | THAT IS THE CRANE WE MAKE. 


THOMAS BRoADBENT & Sons, Ltp. 
HUDDERSFIELD. 


HOPKINSON’S VALVES 


WITH SPECIAL METAL SEATS FOR SUPERHEATED STEAM. 








OVERHEAD TYPE, 














Telegrams: J. HOPKINSON & Co., LTD., 
“HOPKINSON, HUDDERSFIELD, Huddersfield 
u . 


“VALVESTEM, LONDON.” 
NEW CATALOGUES FREE ON APPLICATION. 
Telephones: 166, Queen Victoria Street, 


Huddersfield, 169. 3 
London, 6672, Bank. - 5236 London, E.C, 








[SUPPLEMENT page XXIV] | .ENGINEERING. [Dec. 26, 1902, 








JOSEPH SANKEY & SONS,“ 


CYLINDER ENDS, FLANGED, DISHED & DOMED, 


——y eae 


IRON & STEEL STAMPINGS of EVERY DESCRIPTION 


FOR THE ENGINEERING TRADE. 
ALBERT STREET WORKS, BILSTON. * 

















You will increase the Safety and Efficiency of your 
Railway by using 


The Westinghouse 
Electro-PneumaticSignalSystem 


The 
Westinghouse Brake 
Co., Ltd., 
82, York Road, King’s Cross, London, N. 6307 








73 Lever Locking Frame, Tyne Dock, Newcastle-on-Tyne. 
Principal Agents for the British Empire: McKenzie & Holland, Ltd., 61, Sinclair Road, West Kensington, London, W. 
The Electro-Pneumatic Signalling Apparatus may also be obtained through other Signal Contractors, or direct from the Manufacturers. 


BRYAN DONKIN & CLENCH, Ltd., 


STEAM ENCINES anebren., 


CHESTERFIE. LD. 
OF IMPROVED DESIGN. 


Telephone: 84, Chesterfield. 
: ’ ° Telegraphic Address: Donkin Clench, Chesterfield 
Bingle or Double Oylinder, High- 
pressure Vertical or Horizontal. 






































LONeON \ Southwark Park Road, S.E. 


MANCHESTER OFFICE: 
Mr. Henry Thomas, 10, Mawson’s Chmbrs. 
DEANSGATE. 


Prices and particulars on on application to 
Head Office as above. 





Single or are ol Quick Revolution 
for Dynamos. 

Single or Compound for Mill Driving, 
Rope or Gear Driving. 
Double-Cylinder Duplex, Geared for 

inding or Pumping. 
Double-Cylinder Long-Stroke for 





MAKERS ALSO OF 





Aas. irect Winding. “=. GAS EXHAUSTERS 
Jet or Surface Condensers qnb beapplied . " ee 
eS. the ae aw gh Eno GAS VALVES ~ 


1 ne > 
é OF ALL KINDS AND SIZES. 






ROBINSON & SON. 
ROCHDALE. 


WOOD-WORKING MACHINERY. © 
ENGINES ano BOILERS. 


Highest Awards, PARIS, 1889: The Grand Prix and Gold Medal. 
Grand Prix, Highest Award, ANTWERP Exhibition. 


=— PARIS EXHIBITION, 1900.— | 


GRAND PRIX. 
—_— { GOLD MEDAL. 


= hot oa 


TH OMAS 























Patent Horizontal Roller-feed Colonia Saw Bench. 
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INTERNATION ALI. 
Astomatic Injector Lubricating 


WITH FLANCE OR sae ee 
SCREW NIPPLE. | 4 positive E 


Sheu tan ge feed Lubricator ~~ 


95 Ib. to 200 Ib. for Marine, 
OD Stationary and 
Lift 22 ft. 


rived Traction Engines 
Handles Hot Water and Pumps. 


184 deg. Fahr. Will Feed Black Oils. | a | 


——__ 


JAMES ARMSTRONG & CO., Ld. 


116, Queen Victoria St., LONDON, E.C.**° 


Telep! one: 1476, CENTRAL, Telegraphic Address: ToLamaco, Loxpov. ces, 



































THE “LANCASTER’ LANCASTER &TONGE L? 


PATENT PENDLETON 


Metallic Packings. ~ 


SEND FOR REVISED LIST OF STEAM TRAPS, STEAM DRYERS, PISTONS, PISTON VALVES, &C. 











TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PEGG PATENT POSITIVE CORLISS GEAR 


ARE THE 
ENGINES OF THE FUTURE. 
‘The Cur or¥ arranged to take place at the Hicuxst Sprep of the valve motion.”— The Engineer, 24th June, 1898. 


SHARP CUT-OFF THUS ENSURED. 921 
Full particulars of E. R. & F. TURNER, Ltd. (132), IPSWICH & (Y) 82, Mark Lane, LONDON, E.C. 


HEENAN & FROUDE, 


LIMITED, 
MANCHESTER. 

















VaYey 
NA VXAAAAAAKAE 
AAA XY YYYYY YA 
DIVIVAA AA ry) 
tu 
JRE Hit, an Neate Re; 
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Designs & Estimates of Bridges & Roofs : prepared for all parts ‘of the World, — x 
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THE CLAY CROSS CO. 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND oneereae, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c 


ELONDON OFFICE: 19, EAS TCHEAP, H.C. 
ma —— TELEGRAMS: “JACKSON, CLAY CROSS.” === 0 
WORKS: CLAY CROSS, near CHESTERFIELD. 


KAYE'S Latest Patent SEAMLESS OIL CAN 


FITTED WITH 


NEW PATENT THUMB BUTTON AND 





























































PATENT SEAMLESS SPOUT, 

IN COPPER OR BRASS, FOR HLECTRICAL PURPOSES. 

Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS :— 4564 
JOSH. KAYE & SONS, LTD., ..cS2ston nousomn’ toxpon. wc. 
te 33 
WOODITE” WORKS, MITCHAM COMMON. SURREY. 
rpg ee URERS ne OME, WQODEPRY is rr i lt se em ROQPETE ve os 
Light Corporation and others. Ram “U” Hat Joint and Packing Rings, Pump Cups, Ct ett OORT and all other Goods which have hitherto been mtn in India Rubber, Leather, a 
BROADHEATH, near MANCHESTER, 
Telegraphic Address - - - - “EMERY, BROADHEATH.” 
National Telephone—Altrincham No. 49. 7024 
REFRIGERATING MACHINERY. 

Haslam’s Refrigerators ON THE AMMONIA, CARBONIC (CO:2) AND 

io} COMPRESSED AIR SYSTEMS. 

ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
Ice PLANTS UP TO 200 TONS CAPAOITTY. 

THE HASLAM FOUNDRY & ENGINEERING 60., Ltd. 

(INCORPORATED WITH PONTIFEX AND WOOD, LTD.), 

UNION FOUNDRY, DERBY. LONDON OFFICE: 34, NEW BRIDGE ST,, EAC. 
TELEPHONE : No. 1400. H. W. WARD & CO., Machine Tool Makers, 
TELEGRAMS: “TUDOR, BIRMINGHAM.” | fl 7 Lionel Street, BIRMINGHAM. 

FLAT 
Turret Lathe, 
9 in. by 24 in. by 30, 
With Automatic Chuck and 
Self-feeding Device. 
This Machine is of massive 
build, and possesses several 
constructional features which 
will commend it to progressive 
managers as an advanced 

labour-saving tool. 


WRITE FOR FULL DETAILS. 





= 4610 


H. W. WARD & 60,, 


Lionel Street, 
BIRMINGHAM. 


























Richi cabetinddin’.cothemitaio ee 
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H. COLTMAN & SONS, 


MIDLAND IRONWORKS, LOUGHBOROUGH, 


ENGINEERS ano ee 


Registered Telegraphic Address: 
““COLTMANS, LOUGHBOROUGH.” 
National Telephone; 1727. 4642 
























JOHN: MARSHALL & “SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 


_ WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


RICHARD MORELAND & SON, L°: 


WORKS: OLD ST. & SILVERTOWN. OFFICES: 25 & 27, OLD ST., LONDON, E.C. 
TELEGRAMS: “EXPANSION, LONDON.” TELEPHONES: No. 784, HOLBORN, & 2407, LONDON WALL. 


PUMPING MACHINERY 



































STANDARD STEEL HOPPER CARS. SHEFFIELD & TWINBERROW’S PATENT. 
HIGH OAPAGITY. . . «£«,¥§0LE MAKERS: LOW TARE, COST & MAINTENANCE. 
THE DARLINGTON WAGON AND ENGINEERING CoO., Litd., 
Manufacturers of RAILWAY WAGONS OF ALL DESCRIPTIONS and of GIRDERS, BRIDGES and ROOFS, 4921 





DARLINGTON, UNGLAND. 
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“BUILDERS OF 


F ws eynol is pevties 


FOR ALL POWER PURPOSES. 


"RIEDEER. PUMPS AND COMPRESSORS. 
a ROGK AND ORE BREAKERS. 














C. PatrErn, 
FOR WIRE. 


CARGO AND MAST — 
BLOCKS, 


BOAT FALLS, 
STEERING GEAR, 
CRANES, 


MINING TRUCK 
WHEELS, &c. 














After 6 years’ hard wear -good as new. Only require oiling twice in 12 months. 
ww USED BY MOST OF THE PRINCIPAL BRITISH & FOREIGN SHIPOWNERS. 5229 


Send for Lists, &., tt WILLIAM REID & CO.. 112, Fenchurch Street, LONDON, E.C. 


HOWELL & CO., LIMITED, ‘sescc're vos, SHEFFIELD. 


Manufacturers of all kinds of SS ——————————— Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST (@@% Imre i) WROUGHT-IRON, LAP-WELDED 
STEEL FOR TOOLS, &c. . a and BUTT-WELDED TUBES of every 
description. FITTINGS, &c. Also 


FILES, SAWS, &c. : : 
SPECIALITE. cee - <i . 


HOWELL’S SPECIAL 
TOOL STEELS. 


“FRar=-Mark” BRAND. ES 

















6144 





AR’ 


HUNSLET ENGINE 60., Ld. 


LEB DS. 
Makers of Locomotive Engines 


adapted to every variety of work and gauge. 


Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. 






































5684 


Telegraphic Address : ‘‘ Engine, Leeds.” | Telephone: No. 528, 











; 





ese 


a 
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Ernest Scott & Mountain LE 








ELECTRICAL & GENERAL ENGINEERS & CONTRACTOR NEWCASTLE-ON-TYNE, 


Telegraphic Address: “ Esco, NewcasTLe on-Trwz. 


LONDON OFFICE: 
20, New Bridge Street, Blackfriars, E.O. 


BRANCH OFFICES: 


LONDON. CARDIFF. GLASGOW. BIRMINGHAM. 
SHEFFIELD. JOHANNESBURG. CALCUTTA. 
BOMBAY. SHANGHAI BANGKOK. 


ELECTRIC MINING MACHINERY, 


Pumping, Hauling, Winding, 
Coal Cutting, Drilling. 





MANUFACTURERS 


DYNAMOS, MOTORS, FANS, 
PUMPS, ENGINES, 
AUXILIARY MACHINERY, 
ENCLOSED MOTORS, HOISTS, 
LOCOMOTIVES, CAPSTANS, &c., &c. 


ENCLOSED 


Steam Dynamos 


(WITH FORCED LUBRICATION) 


























supplied to 

ELECTRIC LIGHTING AND TRANSMISSION DaRuINGTON, BIRKENHEAD, WORKSOP, 
WorrTHine OorPORATIONS, 

OF POWER MACHINERY. . 


&., &. 6142 














SHIPYARD 
MACHINERY. 


PUNCHING AND SHEARING, 
ANGLE-CUTTING, 
BEAM-BENDING, 
PLATE-BENDING, 


















COLD AND HOT- HYDRAULIC 
SAWING BENDING and 
MACHINES. FORGING, 

MANHOLE 


PUNCHING MACHINES. 


3467 





—_—_—™ 

















Over 1,000 KLEIN'S patent 


CONDENSING 








COOLING “PLANTS 


. SUCCESSFUL PS SNRs, ALL OVER THE WORLD. 





The KLEIN ENGINEERING CO., Ltd. 


KLEIN'S PATENT WATER COOLER, FAN DRAUGHT, 94, MARKET STREET, MANOHESTER. 


FOR ENGINES OF 8,000 HP. Telephone : 4070, Manchester. Telegrams : ‘‘ MODERNIZE, MANOHESTER.” 
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| NEILSON, REID & CO, 


Hyde Park Seales Works, SPRINGBURN, GLASGOW. 


ESTABLISHED 1837. London Address: PARLIAMENT MANSIONS, VICTORIA STREET, LONDON, S.W. 
Telegrams:—“ NEILSON, SPRINGBURN.” 





BUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENCINES AND TENDERS SUITABLE FOR ANY CAUCE OF RAILWAY. 











Annual Capacity: ee orem 
40D a 
WAIN LINE ee et 
LOCOMOTIVES. LOCOMOTIVES. 


Contractors’ 14-in. TANK 
ENGINES generally in Stock 
or in progress. 


a === 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 


THE PULLMAN COMPANY, 


BUILDERS OF ALL KINDS OF RAILWAY AND EBLECTRIC CARS. 
Telegraphic Address: 
athe ecaairnaes call Works: PULLMAN, ILL., U.S.A. 


London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 


A. BORSIG, 
BERLIN -TEGEL, 


ESTABLISHED 1897. 
HIGH-GRADE SINGLE EXPANSION AND 
COMPOUND LOCOMOTIVES 


ADAPTED TO EVERY VARIETY OF SERVICE. 
Oldest Locomotive Works on the Continent. Modern Shops. Latest Designs. 
Over 5000 LOCOMOTIVES BUILT. 
Annual Capacity: 400 Locos. Over 8000 Workmen. 5i67 


2 GRANDS PRIX, PARIS, 1900. 


soe BRITISH E_(, AMOS, M.1.Mech.E., 20, Bucklersbury, LONDON, E.C. 


5001 




















LOCO. ‘‘BORSIG,” No. 5000, for Prussian State Railways. 











ICE-MAKING & REFRIGERATING MACHINERY. 


Telegraphic Address : 
“CONGEALING, LIVERPOOL.” 






Telephone: '7545, 
CENTRAL. 








MARINE TYPE OF REFRIGERATING MACHINERY. 
SIDDELEY & CO.. 


ARROWSMITH, SINCLAIR & CO., Ltd., 





PROPRINTORS, (9, Upper William Street, 
LONDON: 14, Upper William Street, LIVERPOOL. BRANCHES +28, Strand Stree 


145, Queen Victoria Street. 
Q MANUFACTURERS OF EVERY DESCRIPTION OF 


ICE-MAKING & REFRIGERATING MACHINERY, WINCHES, CRANES, PUMPS. 
BRASS CASTINGS, COPPERSMITHS. 6 
REPAIRS TO STHAMSHIPS, BNGINES & BOILERS. 














er PERRIS SE 
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“MANNING. WARDLE & CO., 


BOYNE eanenweksn WOoRES, LEEDS, 9 u-v 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality, Tank Engines up to 15 in, Cylinders, on four or six wheels, always in stook or in progress. 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. . The" be BO” and “ The Engineering Telegraph Codes ” used. 


— BALDWIN LOCOMOTIVE WORKS, Puiavevpuia, U.S.A. 


BURNHAM, WILLIAMS & oo., PROPRIETORS. 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and built accurztely to standard gauges and templates. Like parts of different Engines 
of same class perfectly interchangeable. 


ws ‘Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, de. 
ALI WORK THOROUGHLY GUARANTEED 





























Oable Address: ‘‘ BaLpwin, PHILADELPHIA,” ‘SANDERS, LONDON.” 5227 
General Agents: Messrs. SANDERS & CO., 110, Cannon Street, London. 
AMER Sa LOOOMOTIV = COM PANY, 
Owning and Operating Builders of 
SCHENECTADY LOCOMOTIVE WORKS, SINGLE EXPANSION & COMPOUND 
BROOKS LOCOMOTIVE WORKS, LOCOMOTIVES 


PITTSBURG LOCOMOTIVE WORKS, 
RICHMOND LOCOMOTIVE WORKS, 
COOKE LOCOMOTIVE WORKS, 

RHODE ISLAND LOCOMOTIVE WORKS, 
DICKSON LOCOMOTIVE WORKS, 
MANCHESTER LOCOMOTIVE WORKS. 


For all classes of service. 





GENERAL Cone om 
26, BROAD STREET, 
NEW YORK CITY. 


Cable Address : 5418 
* LOCOMOTIVE, NEW YORK.” 





























LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


Tank Engines & Combined Cranes & Locomotives. 


ALWAYS IN STOCK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depéts, Branch Lines, Contractors, &c. 





* Telegraphic Address :—‘‘ Locomotive, Newcastle-on-Tyne.” | ESTABLISHED 1817. 


NEWCASTLE-ON-TYNE. 
POOLEHY’S PATHNT | 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


89, Fleet St., LONDON, E.C Manchester St., LIVERPOOL. Temple St., BIRMINGHAM. 


25, South Kinning Place, Paisley Road, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), i 
NOTTINGHAM, SHEFFIELD, BELFAST, DUBLIN, &c. i 























NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 


POOLE YS WHIGHING MACHINES. 
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A. & P. W. M°CONIE, 


CESSNOCK ENGINE WORKS, HYDRAULIC TOOLS. 
Govan, Glasgow. i HYDRAULIC FLANGING PRESSES. 
" HYDRAULIC PUMPING ENGINES. 














ACCUMULATORS, 
CRANES. 
————_ SHIPYARD 
——— TOOLS... 








C. & A. MUSKER. Ltd., 


EZIivt BPO Oo L. 


Telegraphic Addrees: “‘MUSKERS, LIVERPOOL.” 








HYDRAULIC ELECTRIC 





CRANES, CRANES, 
DOCK MACHINERY, - DYNAMOS, MOTORS, 
PRESSES, LIFTS, 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, | 
PUMPS, | CAPSTANS, PUMPS, i | 
STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY. 





JOHN SPENCER & SONS, Limrreo. 


(WORKS :—At NEWBURN ard OUSEBURN, NEWCASTLE-ON-TYNE). 


NEWBURN STEEL WORKS, NEWCASTLE-ON=-TYNE. 


ESTABLISHED 1810. 
Offices :- NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 139, Cannon Street. 





ON ADMIRALTY LIST. 


MANUEACOTURE ERS or STEEL 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. ; 


SHIP AND BOILER PLATES UP TO I2 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPECIAL MILD STEEL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough o+ Machined. 
CRANE AXLES & SHAFTING HYDRAULIC PRESSED. 








SP RIN GS .— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BUEEEES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS: 


WASTHENEYS SMITH’S PATENT STOCELESS ANCHORS. 




















ENGINEERING. ‘Go 


Dec. 26, 1902.] 














HADEIELD'S . 7 ee 
STEEL CASTINGS 


DYNAMOS_.m 


Dynamo Castings giving Highest Permeahility Results. 


LOCOMOTIVES a. 


Wheel Centres, Horn Blocks, Motion Plates, Roof Stay Bars, &ax. 


GENERAL & HYDRAULIC ENGINEERING 


Hydraulic Cylinders, Gearing, Hammer Tups, Standards, &c. 























ieee 


~ 























TOTAL AREA ee = SS as = THOROUGHLY 
OF ee ie ae B® EQUIPPED 
EAST HECLA WITH 
WORKS, : = : LATEST 
75 ACRES. (iepggagie <= ee of 7° MACHINERY. 
35 == aa ts a (mer oe i if FFs 


OAR. 
= t 














POINTS AND CROSSINGS, 
WHEELS AND AXLES, 


TRAMWAY © 


TIE BARS, &c. 











| ‘Hadfield’ s Patent Manganese Steel. 


THE WEARING PARTS OF ORE-GRUSHING MACHINERY, 
TRAMWAY TRACK-WORK, POINTS and CROSSINGS, &c. 


HADFIELD’S sonore. SHEFFIELD. 
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SP. HALL & C0. 
OLDHAM. 


Makers of 


DYNAMOS 


— AND — 


MOTORS, 


OPEN & ENCLOSED TYPE. 
FOR ALL PURPOSES. 


TELEPHONE: 300. 
TELEGRAMS: DYNAMO, 






Fig. No. 196. “PATENT LIQUID MOTOR STARTING SWITCHES, 
WITH AUTOMATIC NO-VOLTAGE RELEASE, 4824 




















RADIAL DRILLING & TAPPING 
bs 





see ee 2: seal pa steht i r ae 














= iS I ae Ge Oe a 


IMMEDIATE DELIVERY. 





6 ft. Radial Drilling and Tapping Machine. 


|~Powrs. | Se” 


NOBLE & LUND, Ltp., FELLING-ON-TYNE. 


Eondsn and Districe} Mr, WILLIAM GREEN, 2, Gresham Buildings, Basinghall Street, E.C. 


BALANCED SPINDLE. 
REVERSING CEAR FOR TAPPINC. 
BALL BEARINGS ON PILLAR. 











And a at NEW YORK and PARIS. 


THe BAKER OIL SEPARATOR. 


BRITISH INVENTION. BRITISH MANUFACTURE. 
Gives by far the Highest Efficiency. See Report: 99.5 per cent. of Oil Separated. 
NO CHEMICALS, NO FILTERING. NO ATTENTION OR CLEANING. 
Protected by Eight British and Three United States Patents. 


Now in operation in all the Largest Electric Power Stations in Great Britain, where EFFICIENCY is held 
to be more important than low price. 

















THE PROGRESS OF BUSINESS. 


Baker’s Patent Appliances Co., Ltd., Engineers 


(BY APPOINTMENT TO H.M. WAR OFFICE), 


MELROSE STREET WORKS, SCARBOROUGH, England. 








DENISON’'’S 


LIGHT WIRE TESTER 


SUPPLIED TO THE 


LEADING WIRE & WIRE ROPE MAKERS and to WOOLWICH DOCKYARD. 











Ss. DENISON & SON, 
FAR HUNSLET, LHEDS, ©. 


AGENTS FOR DURHAM AND NORTHUMBERLAND : 
Messrs. R. H. LONGBOTHAM & CO., Newcastle-on-Tyne. 








ee 
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HULBURD’S PATENT “DYKE” 
ee PACEKING 


Being metal-sheathed the special lubri- 
cated plaited core is not carried away 
into delicate parts of the machinery. 


ABSOLUTELY WATERTIGHT. 
: NO WEAR OR DRAG ON RAMS. 
PRACTICA: LY A PERMANENT FITTING. 


* Used on Chief Railways and Docks for 
Cranes, Accumulators, Lifts, Capstans, &c. 








raz OnNI:yY 


MET AT.1I&C 
HYDRAULIC PACKING 


IN THE MARKET. 5102 


HULBURD ENGINEERING CO., 150, Leadenhall St., E.C. 
Fe ST TSS TNS 














Vulcan Boiler & General Insurance Go. 


LIMITED. 


Chief Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED (8659. 


SUBSCRIBED CAPITAL - 





£375,000. 





INSURANCE AND INSPECTION OF 
Boilers, Engines, Dynamos, Motors and other Electrical Plant. 


Upwards of 46,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Aet and Common Law. 


Personal Accident, Third Party, Fidelity Guarantee & Burglary Insurance. 





APPLICATION FOR AGENCIES INVITED. 61% 


SHEEPBRIDGE 
Coal & Iron Company, Ltd. 


Postal Address: 
CHESTERFIELD. 


CAST-IRON PIPES, TUNNEL PLATES, TANKS. 
RAILWAY GHAIRS, GENERAL CASTINGS. 
PIG IRON, FORCE & FOUNDRY QUALITIES, «= 

BAR IRON, STEEL SECTIONS, IRON & STEEL RAILS. 


= A. « W. DALGLISH, 


EVAPORATE,” 
POLLOKSHAWS, 

WEST OF SCOTLAND 
BOILER WORKS, 


POLLOKSHAWS, 
GLASGOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE 


AND 
MULTITUBULAR 
BOILERS, 


ALL SIZES, 


—_— 5249 
MADE BY THE MOST IMPROVED MACHINERY, 








Telegraphic Address: National Telephone: 
**SHEEPBRIDGE, CHESTERFIELD.” No. 56, 





















Furnaces 
Welded & Flanged 
for the Trade. 








Durr 
Gas 


PLANTS HAVE THE LARGEST SALE 
IN GREAT BRITAIN AND AMERICA, 


Cheapest, Simplest and Best 


HEAT » POWER 


Over 2000 Installations carried out or in progress for 


Johnston, Mooney & O’Brien, Ltd., Dublin. 
Lanarkshire Stee Co., Ltd., Motherwell. 
Late § eee, Lid., Birmingham. 
Leeds Forge Oo. , Leeds. 
me 2 joyd, liars or. Birmingham, 
y. Co,, Wolverton. 
Marehell Sons & Co., Ltd., Gainsboro’. 








Armstrong, Whitworth & Co., Ltd., Manchester. 
Beardmore, br ag & Oo., Glasgow. 

Bell, Bros., Ltd., Middlesb: ro 

Beyer, Peacock & Go. anches| 

Bolckow, Vaughan & Co. itd: Middlesbro. 
Bolton Iron & Steel Co. , Ltd., Bolton 

Breffitt, E., & Co., Ltd., ; Castleford. 

British \aeaaaaiane Mfg. & Electric Co., Ltd., 


chester. 
Brown, J., & 0o., Ltd., Sheffield, 
Brymbo Steel Co., Ltd., nr. Wrexham. Neilson, 
Butterley Iron Oo., Ltd., Derby. Nettlefolds Tinie Shi Wales. 
heffi 


Cammell, O., & Co., Ltd., Sheffield. Osborne, 8., dg 
Clay Oroes Co., Ltd., - ‘Chesterfield. uirk, Barton & Co., 
Cochrane & Co., Ridley & Oo., Peomeoun' 
Consett Iron Co., td. Durham. Russell, J., & Oo. Installations at Walsall 
gg oe aera and | Sia Co. Installations at gocletA Siderargin 4 ate ve 
wlais an e' e von: ly. 
Fowler, J., & Oo., Ltd., Leeds. Steel Co. of Sco Installations at Blochairn 
Gearys, Lid., Limerick. and Newton Woke, _ 
Glasgow Iron & Steel Co., Wishaw. Stephenson, R., & Co., D gton. 
Glasgow Corporation Gas Dept. Stewart, A. & the & Men Coatbridge. 
Glenfield Oo., Ltd., Kilmarnock. Sulphide C ration Co., ae 


United Alkali Co., Ltd., Live 
Vickers, Sons & Maxim, Li 
Wallwork, H., & Co., p Vaoee ty 
West's Gas Improvement Oo., Ltd., Manchescer. 
Wilson & Union Tube Co., Ltd., Govan. 
&e., &e., &c., &o, 


Goodwin, J. T., & 0o., Renfrew. 


Grovesend Tin Plate Co., Ltd., Swansea. 
Guinness, A., Son & Co., ” Dublin. 
Johnson, BR, "ug Nephew, ” Manchester. 





ENGINE GAS FROM LOW GRADE BITUMINOUS COAL. 


AMMONIA RECOVERY PLANTS. 
WEARDALE PATENT and other FURNACES. 
DUFF PATENT BOILER FURNACE. 








PRODUCER GAS SPECIALISTS. 





W. F. Mason, Limreo, 


Engineers & Contractors, 5504 


MANCHESTER. 
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MILLING CUTTERS 


REAMERS, 
MACHINE RELIEVED 
GEAR CUTTERS. 


E.G. WRIGLEY & Co., Lb., 


Foundry Lane Works, SOHO, = 4750 
BIRMINGHAM. 


“ CUTTERS, BIRMINGHAM.” 








ae Gearoutten) Nd voting Telegraphic Address : 


SIR WILLIAM ARROL & C0. , Ltd. 


Dalmarnock Ironworks, BRIDGETON, scdanow. 


CONTRACTORS, ENCINEERS, BRIDCE BUILDERS AND 
DESIGNERS OF STRUCTURAL IRONWORK. 


— ALSO MAKERS OF — 


Hydraulic Pumping Engines, Accumulators. 


ARROL’S PATENT HYDRAULIC RIVETING MACHINES. 
CRANES, STAMPING PRESSES, &c. 






6 } ‘ 


HYDRAULIC JOGGLING 






— P sC Garnet 


[DeEc. 26,1902. 


PUMPING 












ELLISON’S PATENT 








NIAGARA 
FALLS 
Pulsating MACHINERY. 
Pumps PATENT 
suteedink “este AIR LIFT & BOREHOLE 
CHEAPEST. 
CAN BE HAD ON HIRE. PUMPS 
Write for Lists. FOR ALL CAPACITIES AND DEPTHS. 
“a radee. AIR COMPRESSORS: 
Telegraphic Address : 
“ Bllison, Simple, Compound and Triple Compression. 


Trlams-o’-th’-Height.” 
(TWO WCRD3.) 


W. T. ELLISON & CO., LTD., 


IRLAMS-O’-TH’-HEIGHT, 
MAN ORES TEER. 


WROUGHT & CAST-IRON 


Pulleys 


SHAFTING, 
PLUMMER 
BLOCKS, 
COUPLINGS, 

WALL 


BRACKETS, 
&c. 








LIMITED, 


CLECKHEATON, «ss 


Telegrams: ‘‘ GARNETT.” 











-| Telephone: No. 9, CLECKHEATON. 
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ask tor Eyre & Spottiswoode’s 
Drawing Instruments. 
sem) §6=- Water Colours, Oil Colours, 


TRIPLEX DRAWING aorngpelre 


T-Squares, Set Squares, Drawing Pa 

Drawing Pins, Pencils, Crayons, Indi 

Ink, Brushes, Palettes, Slant Tiles, Dingess: 
Water Bottles, &e. 


aa a PREPARED CANVAS, STRETCHED ON FRAMES, 
No. 69-40. Price 12/6. 3 
sole AGENTS for HEYL’S ARTISTS’ OIL COLOURS IN TUBES. 


EYRE & SPOTTISWOODE, 
Great New Street, LONDON,'E.C. 
hires ee and SLEEPERS. 


Switches. 
TURN TABI. 218. 


CARS 


OF HVERY DESORIPTION. 
STEAM AND ELECTRIC 


Locomotives. 


ORENSTEIN & KOPPEL 





Illustrated 
_ Catalogue of 




















MANUFACTURERS of RAILWAY PLANT & LOCOMOTIVES, ‘| 


Bush Lane House, Cannon Street, LONDON, E.C. 
CATALOGUES AND ESTIMATES FREE ON APPLICATION. 
FOUNDERS, 


R. D. WOOD & CO., "=z... 


ESTABLISHED 1803, Phil adelphia. 


Cable Address :— 
MANUFACTURERS OF 


CAST IRON PIPE, 


WATER & GAS WORKS APPLIANCES. 


BUILDERS OF GAS HOLDERS, 


HYDRAULIC TOOLS, 
CRANES & MACHINERY. 


Lonpon acenre- —— SEND FOR CATALOGUES. —— 51% 
HENRY R. MERTON & CO., 2, Metal Exchange Buildings, Leadenhall Avenue, London, E.C. 
——— eee 


CIRCULAR SAWS 


For Cutting HOT or COLD STEEL, 
a SPECIALITY. 


SAWS 


Of every description, 


For CUTTING WOOD or ANY 
OTHER MATERIAL. 


MILLING CUTTERS 


AND 


Hot Saws, 66 in. x 5/16, and 6 Cold Saws, 48 in. x sid thick. Metal Slitting Saws, 





5309 


ENGINEERS, 











Saws suitable for every market or ‘mad to spacial requirements by — 


J, BEARDSHAW i SON, Ld. ae SHEFFIELD. 


LONDON OFFICE: 118, Cannon 8t., E. é ‘PARIS OFFICE: 68, Rue Taitbout. 


Telegraph: ‘‘ Diluteness, London.” 


Water Softening & Purifying United Patents, Ltd, 


CONTRACTORS TO H.M. GOVERNMENT. 
30 & 31, ST. SWITHIN’S LANE, LONDON, E.C. 


USED BY 
_|HOME AND FOREIGN GOVERNMENTS, 


RAILWAY COMPANIES 
(At Home and Abroad), 


Hlectric Generating Works, 
Engineering Works, 
Hydraulic Stations,  < 
Gunpowder Mills, 
Collieries, Telegraph Works, 
Gold Mines, ¥ 
Paper Works, Chemical Works, 
Cement Works, 

Flour Mills, Hotels, Hospitals, 
Schools and Colleges, 
Various Institutions, Laundries, 
Private Mansions, &c., &c. 


Write for full Particulars to— 
FRANK H. TYACKE, C.E., 
2838 Managing Director. 


Telephone: 5704, Bank. 


gi 





























THE BEST ano 
MOST PERFECT 


SHEARING MACHINE 


TO CUT PLATES OF UNLIMITED 
LENGTH AND WIDTH. 


Apply to— 5622 















R. BECKER & CO., 
50a, Rivington St., Gt. Eastern St., E.C. 


erin NG fer 
even 3 


oe ae GQoorl REQUIRES 


rips - NO ANNUAL TARRING: 
D. ANDERSON & SON. LTp.. 


- SOLE MANUFACTURERS - 
LAGAN Fert Works, BELFASI. FINSBURY PAVEMENT HOUSE. 


CHISHOLM & LAW, 


187, West ‘George Street, GLASGOW. 


Works: SARACEN TUBE WORKS, GARNKIRK. 
Warehouse: WASHINGTON STREET, GLASGOW. 


GAS, WATER an 
STEAM TUBES. 


PERKINS’ HOT-WATER 


Tubes & Coils. 


BOILER TUBES ' ) 
IRON AND STEEL. 


4 














LONDON. Ec. 7 











5172 RSA 
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wacawe'roois (ABBOTT & CO. . (NEWARK), LIMITED, 


For Shipbullders & Bollermakers, 
Riveting, Flanging, Drilling, Bending, 
and Plate Machines, &c. 


(See Advertisement last week, page 7.) 5082 


LIQUID F UEL. 


—— APPLY TO —— 


MEADE-KING, ROBINSON & c0., 


11, OLDHALLST., 8, EXCHANGEST., 











LIVERPOOL. MANCHESTER. 
INSTANT REFERENCE TO 
SHANNON | vourterrers a sus. 


Mrs for Catatonus, Ho. 1h 


LETTER THE SHANNON, LTD., 


Office Furnish 
Fl LE. ROPEMAKER STREET, 
LONDON, E.0, 4834 

















mam SCOTCH « IRISH 
@ OXYGEN CO0., 


Ltd., 
G@LasGcow. 
Valves for Gas Bottles and 
Aerated Water Drums 


in Bronze, Steel and 
Aluminium. 5495 


Reducing Valves, Keys and all 
Fittings for CompressedGases 








Thomas Manufacturing Co., Ltd., 


GENERAL ENGINEERS, 
Press Tool Makers, Stampers, Cam & Gear Cutting 


OF ALL DESCRIPTION. 
FREE WHEEL MANUFACTURERS. 


MOTOR « BICYCLE WORK A SPECIALITY. 


First-class Work. Highest grade Material. 
Prompt Deliveries. 5652 


INVENTIONS worked out at cheapest rates 


Address: 11, Clerkenwell Close, LONDON, E.C. 
CLENBOIC UNION FIRE CLAY CO., LTD. 








and Diplomas. 


rE 
= 
E 
o* 
Ww 


HERE OTHERS MELT OR SPLIT UPCLENBOIC STANDS 
48, WEST REGENT ST., GLASGOW, 2465 


CASTINGS 


In onaee ¢ 2 sar? x4 Es to 8 tons. 
SOOKET } PIPES, 1 in to 18 oy 


diam. 
FLANGE and IRREG to 20 in. diam 
GIRDERS, OOLUMNS, ST. STANOHIC NS, TANKS. 


B, & W.H. HALEY, Lister Hills, Bradford. 


“GREAVES’” BLUE LIAS LIME 


(Barnt o2n tn e Big tt oy he THE 
And PORTLAND CEMENT. 


The above, also PATENT py tye ( from “Greaves” 
), LIAS AND 











6364 
GREAVES, ‘BULL & LAKIN, Lim 


—} "Office : _— LEAMINGTON. Telegraphic Ad 
mw rk : Greaves, > os ~ ‘bury. —_o out: 13, = Whart, 
maton. ndon. jirmingham 
Depot: cheester Whack, Tel Telegrams : Greaves, Birmingham. 


Works - Harbury, Stockton & Wilmoote, Warwickshire, 


3347Saved.—LeatherBelting, 


high-class quality as supplied, under rigid depart- 
mental inspection, to Home and Foreign Railway and — 
Companies ; Mechanical and Electrical Engineers ; fextile, 
Corn, Cement Mills, &c. £& of 
manufacture, and unrivalled durability under = exacting 
conditions of work, fully guaran’ 

SINGLE LAATERE BELTING; 1 hs "ue as - foot ; 
a ie | 2in., ;. 2% in., bid. ; 3 ay rh 
1 5 in., ls. oH 6 in., is. 6d. ; Sing _" 
DOUBLE LEATHER BELTING : 2 in., ie is re 8. 2d. ; 

4in., 1s. 8d. 6 in., Qs. 6d.; 12 in., Gs. 3d. per foot rua. 


UNSOLICITED. 
“ Best we ever 


ver had.” 
“ Fully as good as what we lately paid nearly three times the 
money for.” 
* Most extraordinary value.” 
“tossaai thet both ame and cong 
** Must admit the it’ is BEST 
“Shall send you all our orders.” 
a Paid to any address (or nearest station) in the United 
Kingdom, or put f.o.b. any home port, FOR OASH WITH 
ORDER ONLY. 
Any Length, any Width, despatched instantly from stock. 
BEST BELTING CO., LTD., 13, Cullum Street, London, E.C. 
Tel : “ Notwithstanding, London.” 8i7T7 














STONE BREAKERS, 


CONCRETE BREAKERS MIXERS 
DISINTEGRATORS, COKE BREAKERS, MORTAR 
MILLS an@ every descript n of 
STONE BREAKING ane GR NC >»! ING MACH ney 

We let the t 
~ Nae s fer + 
MASON BROS., 


ve sking Machine Makers 
RRANOON STHKEET, LEICESTER, ENG. 








MAKERS 
EVERY TYPE 


High Pressure 
STEAM 
BOILERS 


From 1 to 200 1.HP. 


50 lbs. to 300 Ibs. 
Working Pressure. 








ear creme 


Large Stock 


VERTICAL 
BOILERS 


ALWAYS READY 


FOR 


Immediate Delivery, 

















MAKERS OF 





@ 
g 
; = DUPLEX PUMPS 
3 acer 
4 8 
= .S 
g2S5 5 
feos 
ones 
oe & 
g<2 
8 3 
e § 
z 2 
- 
£ 
oO 





rey eet ne = ‘ 7 
BEVER’S PATENT DUPLEX PUMSK. 
REGISTERED OFFICE AND WORKS: 


AYANIHOVA VAL 
Tepeds pue SHHOLNIO NOILOINA 3u01%g 
IBEH SsyTs0Q peAoadmy yWIM 
‘SHNIDNA AUYVNOILVLIS SSV'1D-HDIH 





4800 


UNION FOUNDRY, DEWSBURY. 


Telegrams: “Foundry, Dewsbury.” Telephone: 155. 


LONDON OFFICE: 69, OLD STREET, E.C. 











aaleieeed 





E. READER & SONS, LIMITED, 


NOTTINGHAM. 


Telegraphic Address 
READERS, NOTTINGHAM. 


HIGH-SPEED 
ENGINES. 


~nnonen |{ 
| 





















Telephone 
No. 
414. 


4744 














we Saaee 
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5041 


For particulars of Grab Dredgers & Excavators see advt. of last week and next week. 











If ycu have not received a Copy of our Slate Catalogue, 
please send for one, with full particulars, - 5% 























=a) 

































































































































































a 1 i 
Co 4 om oe 
ALT | TTT | 
LoL 
R 
i LU i a 
ZILLI LLL 
DAVEY’S 
Improved Valve Gear for Rotative Steam Engines. 
— 1901 PATENT. — 


The above illustration represents the valve gear applied to a triple expansion 
Pumping Engine, The point of cut-off is capable of being regulated by hand for 
each c;linder, whilst the engine is running. ‘The cut-off in the high pressure 
cylinders is under control of the governor. In event of the engine racing the . 
governor closes the admission valves on all cylinders. 

HENRY DAVEY, 
3, Princes Street, Westminster. 











5554 


BUTTERS BROS. & CO., 
ENGINEERS & GRANE MAKERS. 


HSTABLISHHD 1867. 


ON ADMIRALTY LIST. 
ON WAR OFFICE LIST. 

















Improved Quick-lifting 
Derrick & Locomotive Cranes, 


WROUGHT BY STEAM, ELECTRIC on HAND POWER. 


MAKERS OF ALL KINDS OF BUILDERS’ & CONTRACTORS’ PLANT. 


Catalogues and Prices on Application. 
} GLASGOW. 


4576 





Offices—20, WATERLOO STREET, 
Works—Percy Engine Works, Kinning Park, 


Registered Telegraph Address—"* BUTTERS, GLASGOW." 


96 


ENGINEERING. 


[Dec.. 26, 1902. 















“ae ea oP 





| OFFICES 

















“NON PARIEL” Alr-HARDENING ij STEEL. 


W. at mewn & TURNER, 





IT CAN BE EASILY FORGED AND TWISTED 


FOR BOTH ENGINEERS’ & SMITHS’ TOOLS yr ‘0 For any emo oF Toot, aN 


ey elellagi ane) Twese Ar 


SOME ‘DROP FORGINGS MADE BY 


SOLICITEL 








roGUAGE & 
Tenn ATE 


JER 


c 


NCRAYV he 0 TOOCAL  - 


BIRMINGHAM. 





THOMAS Sm! TH & SONS o SALTLEY LTD, 


HAMMERS 


MILL 





LITTLE LONDON 
WORKS, 


SHEFFIELD. 


The Einergisings 


MOMENTUM ENGINE 


Makes the NEW POWER 


POLEEFORCIA. 


MORE POWER. LESS COAL. 
CAN BE OPERATED BY ANY MOTIVE POWER. 


This Engine proves that the modern accepted theory of 
Energy is not true when it is made out to be a universal 
theory covering all Power. 


In consequence of the great demand for Pamphlets, we beg to announce 
that one of these Engines can be seen running the Electric Lights 











at the ALEXANDRA PALACE (West Terrace), and it is explained free. 





ENERGISING MOMENTUM ENGINE, 
Room 19, 19a, Imperial Buildings, Ludgate Circus, LONDON, E.C. sass 


The Engines are protected by Registered Trade Mark “ Poleforcia,” also by Letters Patent, 





commas 











| | SHEFFIELD: 1, Fitaslan Square. 


| | BRISTOL: 2, Clare Street. 
MANCHESTER : 8, Sussex Street. 


| 


BRANCHES. 


LIVERPOOL: 54, Castle Street. 
BRADFORD: 1, Tanfield Bags., Hustlergate. 


CARDIFF: Pierhead Chamber, Bute Docks. 


NEWCASTLE-ON-TYNE: 50, Westgate Rd. 

PORTSMOUTH : 4, High Street. 

BIRMINGHAM: 27, Albert Street. 

GLASGOW: 8 Buchanan Street. 
BELFAST : 83, High Street. 

Cras 15, Bt, Andrew Street. 














I LY IB RLOWN a me mens SILVERORLE 20% | 


"WORKS: SILVERTOWN, ESSEX: ‘and? PERSAN (SEINE et OISE),, FRANCE. - OFFICES: 106, Canrion Street, LONDON, E.C. 


MAKERS OF 


ALL ARTICLES IN 

INDIA-RUBBER, 

GUTTA-PERCHA, 
EBONITE, 


” & SILVERTOWN 
| VULGANISED FIBRE, 
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FIELD'S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and 
give increased heating surface of most valuable kind. 


LIGHT, SAFE, EASY TO CLEAN, ‘AND 
ECONOMICAL. 


TOOLS LENT EFREE. 


LIVE STEAM 
AND 
- EXHAUST INJECTORS. 





lilt LEWIS OLRICK & CO., -Encinezrs, 


Central Uptake. Downdraught. 


27, LEADENHALL STREET, LONDON, =e. a.’ 


Telegrams: “‘ Olrick, ca 








“ Contral 





Willans 


Valve 


Engines 


for Electric Traction, Transmission, Lighting, Mill-driving, &c. 


Over 460,000 LHP. in 
Standard 


++ 4444044 


use or on order. 
Sizes up to 6000 LHP. 


+++ 


Willans & Robinson, Ltd., Engineers, Rugby. 








THE POWER-GAS CORPORATION, LTD. 


(Mond’s and Duft’s: Patents). 


PRODUCER-GAS SPECIALISTS & GAS PLANT MANUFACTURERS. 


Supply and Erect Gas-Producer Plant with or without Ammonia-Recovery. 


Office : 39, VICTORIA STREET, LONDON, S.W. 
Works ;: STOCKTON-ON-TEES. 





MINING AND ORE DRESSING PLANT. 


fection of Dressing Mill oe 
treating 300 tons and Zinc 
Ores per day of ten hours. 
































R % TS 4 . a 
Numerous Plants already supplied by us of capacities up to 500 tons in 10 hours. 
PATENT LINKENBACH TABLES FOR CONCENTRATING 
METALLIFEROUS SLIMES AND SANDS. 
Reducing Machinery of all Kinds. 


Complete Experimental Plant at Kalk for Testing Samples of Ores, 
Coal, Phosphates, &c. 


THE iE HUMBOLDT ENGINEERING WORKS CO., KALK, ¥. cologne. 


Representative in England :— 











H. HERRMANN, Engineer, 37, Walbrook, LONDON, E.C. 5212 





NO DUST. NO DANGER. TIME SAVED WITH 


TRIER’S NEW PATENT 


DOUBLE-AGTION GRINDSTONE DRESSER. 


Stones trued on face and both edges in a few minutes whilst running 
at ordinary speed. Cutter never requires sharpening. 








TRUING EDGES, Over 3000 Single-Action. ‘Dosseaca: tn Ase. : 5595. 


BRUNTON & TRIER, 1, GREAT GEORGE STREET, 


LONDON, s.w. 


“o SAMES MILLIS, Lid. 


ae STEEL WORKS, near soe a 


i aan 90° 


Finished Taper Pins, 
os of 


any size 
or 
‘ degree of 
taper. , 
Headed Steel Keys. Plain Steel Keys. 
HOLLOW BACKS, ROUND ENDS, GIBS, &c, 


SPECIALITIES FOR RAILWAY 
COMPANIES. 7 


SPLIT STEHL TAPER PINS. «© 4& 





By Patent Machinery. | 
HEADED SPLIT Symon COTTERS, * 
BRIGHT FINISHED. OB BLAOK. . . 


SAMPLES and PRICES on Application. 
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MISCELLANEOUS. LAPWELDED 





Cartoons 
Pov.” J: tT Cook & & Hammned 


(Established in Westminster, 1860), 
LITHOGRAPHE 


2 and 3, TOTHILL STREET, NSTER. 
Tele. Add.; “Cartoons, Lon Tel, No. 185, Westminster. 





Deer and Screening = 


poems 
ewesr Macnt Best Resvits. 2276 
epiniad HARDY RDY PATENT f PIOK O., Lp., Sheffield 


W. Rainforth & ‘Sane SAAT 7 

e Britannia Ironworks, Lincoln, are prepared | , 

to a £ the ‘AOTURE of MA- 

OHINERY gp emi also Castings for 

all . in green or dry sand. O 287 
quoted on receipt of drawings or patterns. 








ome types, also Vertical Engines and Bent 
ings or finished.—THE GRANTHAM 
GRANK as TRON CO., Lrp., Grantham. 5079 





WORKS: Govan Tube Works, GOVAN. 


hd Diagrams ee OLER TU BE 
a Tubes for High Pressure. 


FLANGES WELDED ON. 


ENDS EXPANDED AND 


GAS, WATER & STEAM TUBES & FITTINGS. 
Artesian Well Tubes. Oil Line Pipes. 
Roller Tubes. Patent Flanged Tubes, 


FLANGES SCREWED 
ON WITH 





RIVETTED OVER. 


Sian Boilers, Vertical and WILSON SAND UNION TUBE CO., LIMITED. 


Registered Office: 5, Wellington Street, GLASGOW. 
Union Tube Works, COATBRIDGE. 


Lowpon Aexwrs: JOHN WILSON & OO., 49, Lime Street, £.C. 














(Jastings in Green or Dry 
Sand up to 14 tons weight ; pany 
Prices quoted on eee of = >; and 


machined if required.—J. v4 %o.'vl Victoria 
Tron Works, Halifax. N 291 





Tas Guaseow Rouume Stock anp Pant Worxs. 


Ht, Nelson & Co., Ltd., 
BUILDERS OF RAILWAY OARRIAGES 
WAGONS, TRAMWAY OARS and LIGHT RAILWAY 
Rottaxe Stock OF EVERY DESCRIPTION, 
Makers of Wares and Axius, Rarway Puant, 

Poreme, Surrn Work, Inon anp Brass Oastines. 

Office veg nig ad Motherwell. 

‘ow Office : > a Street. 
London Office : 14, idedo Street, E.0. 





P & W. MacLellan, Limited, 


OLUTHA WORKS, GLASGOW, 





MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 








PARTICULA 
OW APPLICAT: 


FAIL SWORTH 


FOR ron EXE HAY AM F np iRe ENCINEERING Co AAasior? Eat 











RAILWAY IRONWORK, BRIDGES, ROOFING, &o. 





Ohief Offices : 129, Trongate, Guasaow. 8547 
Registered Office: 8,Gt. Winchester St.,London, E.O. 


R Y. Pickering & Co., Ltd. 


(Established 1864). 
BUILDERS of RAILWAY CARRIAGES, WAGONS, &o. 


Makers of CARRIAGE and WAGON WHEELS and 
AXLES, and all classes of RAILWAY IRONWORK, 


RAILWAY WAGONS for HIRE. 8434 
OGhie? Works and Offices : WISHAW, near GLASGOW 





JOMNS PATENT 


POWER JOIST SHEAR 





Lendon Office : 8, Vicrorta Srazsr, STReet, WRSTMINETER, &.W. 


e Midland Ry. Con Carriage 


EG ee oer: 





buil! Cash; , 
E. JACKSON, Secretary. 
; Mipnawp Works, BrruineHau. 

Branch Works : ABBEY Works, SHREWSBURY. 04 5607 
Eendon Office: Surrotx Hovss, LAUREXOE Pourryzy Hr. 





nae 





ree Metro opolitan Railway 


OARRIAGE & “oe COMPANY (Luarzp), 
Galtley Works, —— Successors to Messrs. 
ufacturers of Railway 


may Oars Wagons and Railway 
ES and WAGONS built for 


umber of CO. Ni ive: 
ox De ot COAL, IRONSTONE, BALLAST, London Representative : 
Manufactory and Chief fe Worss, 





MR. PAUL J. MALLMANN, 10, Gray's inn Place, Holborn, W.C. 


Shearing also age dicey: a : 
MADE ENTIRELY OF WROUGHT IRON a STEEL, 


Unrivalled Speed at Work. 
Cuts neat and smooth without deformation. 


Many I4 English References. 


HENRY PELS & CO., 


BERLIN, S.O. 16. 4500 











BapsineHam 




















Branch Wagon Worke—Great Eastern Ramway, 
Od 500 








The Mason — 
Reducing Valve 


STEAM, WATER & AIR. 


This valve is designed to reduce and main- 
tain an even steam or air pressure, less 
ot the initial pressure. It will ly re- 
duce ra pressure for seubinare, ‘Mchare 

ers, 


} Aarne a pe peep mcg“ 
stties, dnd all places where it desirable 


to use lower pressure than that of the boiler. 


25,000 . 


eskeraadianin: > mdpaedingh borer ae was a cea 
SEND FOR CATALOGUE. 
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SCHENCK’S RECORDING WEIGHBRIDGES 


are the only machines of their kind with 
——— aaceseine Sled AUTOMATIC ACTION. ——— 


ee 


No Checkman Or 
required. Keeps Private 
Weighs, Registers, Record to Control 
Prints and Delivers i Consumption of 
Coal, Ore or other 


Weight Tiokets for § 
each Load. 


Raw Materials. 


_— 


: 6502 





CARL SCHENCK Co., Darmstadt, i eeny: | 


Pa... 88, Suouragen: 


_ Agent for Great Britain and Colonies cpecmrbcey hg S28 Ome E.C. 
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HENRY J COLES in Deby 
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R ALDWIN $E FOBIW SO! &z , nag neon 
“> ff Utlon Court Old Broad St., EvC., & Chariton, Kent. E 
; ’ MAKERS of the MOST MODERN MAOHINES for— a eee eek MAUROHES in TRO and 
FORMERLY CABLE MAKING. CABLE LAYING. | simple or cannity gintructed for bo 
t PRED BALDWIN-& CO,, TAPING. WINDIN = 7 
WRIGHT, BUTLER & CO, LTD. RUBBER, SILK, AND COTTON COVERING, D* i ech ke, sc i 


THE BLACKWALL GALVANIZED IRON C0., LTD. 











LONDON OFFICE: 





6, FENCHURCH STREET E.C. 


IRON & STEEL SHEETS. 
TIN PLATES, TINNED SHEETS, &c. 


GALVANIZED 
CORRUGA TED 


AND 


FLAT SHEETS. G 
IRON ROOFS & & BUILDINGS. 








For Raising 


SHOMNE 


PNEUMATIC AUTOMATIC: ‘EJECTORS| 


Sewage, dudes, Pail ‘Contents, &c., 


, _ Merwe carte Neen ecesce uaa 

). Staines, Felixstowe, Houses of 

AIR COMPRESSING MACHINERY. 
COMPRESSED AIR. LIFTS 


= Moora ant nara, ee 











HIGH- SPEED- STEEL 


’ LATE ms. 


* 48 URED Ae SEE ADVERTISEMENT MONTHLY. 5026 





ch, Hampton, 


‘paces’ "Blue & Ferro-Gallic Prints, 


and many other places. 
White Line on Blue Ground and Dark z 
Line on White Ground, 
PRINTED PUNCTUALLY 
Water from Wells, Boreholes, &c. 





TANKS «& ‘CISTERNS. 


GALVANIZERS OF ALL KINDS.OF IRONWORK. 


| HURHES & LANCASTER, 47, 





For Estimates and Full 


one No. $71, Hor. 


E 
W. F. STANLEY & 60., L- i 


= Railway Approach, London Bridge, S.E. 


Vietoria 8 St., London, 8..|! Mr oo races Pees ae papeae 


















Hydraulic 
Ram-Leather. 


C. Otto Gehrckens, Hamburg I. so07 


Grosse Reichenstrasse 53—67. 


STEAM CRANES 











ENTWISTLES | 





BEARINGS 


WRITE FOR 


PRICES AND PARTICULARS 


TO THE 
SOLE LICENSEES and 
MANUFACTURERS— 


FLEMING, BIRKBY and 
GOODALL, Ltd, 


Clifton Bridge Mills, 
BRIGHOUSE... 









WITHOUT OIL | 


A.EDMESTON & SONS | 


Cannon Street Ironworks, SALFORD D. 




















Patent ‘Friction Clutch. 










ENGINEERING. 


MARSHALL, SONS & GCO., L>° Ganssonouah, ena.ano, | i 


bot aU ‘Marshalls, Gainsboro’.” ates “ao an aoe ke -repenced GENERAL SNGMERERS 


Telephone No. 10. 19, F On "Road, LONDON, Eg. ¢. 
she eae rer Frg a, MANUFACTURERS OF 


No. 648, a 

Medal, Paris, 1900. AND at Catourra'anp Bompay. = PORTABLE ENGINES, Simple and Compound, ii 

; SEMI-PORTABLE ENGINES, Simple and Compound, |} 
UNDERTYPE ENGINES, Simple and Compound. 
FIXED ENGINES up to ‘1000 HP. 
VERTICAL ENGINES, Simple and Compound. 
TRACTION ENGINES and ROAD LOCOMOTIVES, 
ROAD ROLLERS, with and without Scarifiers. 
THRASHING MACHINERY for all Countries, 
GRINDING MILLS: | SAWING MACHINERY. 


‘Upwards ie Hindi dastans ia dues wag = Ol Tustrated ca dil on Application. TEA PREPARING MACHINERY, &e. =“ 


GEORGE RUSSELL &CO., Ltd. 


MOTHERWELL, near GLASGOW, 
Engineers and Bullders of 
all Sizes and Glasses of 
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A CREAT SIMPLICITY 
and STRENGTH 

Hich Gerictency 

Moderate (ost 
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PATENT ROLLED yea od ghee ogg 4 
| SHAFTING = OUPLNGS 


The Kirkstall F Go., Leeds 
SOLE MAKERS. 5116 


B. « S. MASSEY 


MANCHESTER. 


STEAM HAM NERS] 


PATENT PNEUMATIC POWER HAMMERS. 
BRETT’s PATENT DROP STAMPS. 


= BAND. SAWS FoR COLD_ METALS. ‘| 


nin Fri of Regan Garten, both in the in the County EEL ELIE 26th December, x 


IN IRON AND STEEL. 
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